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Preface 

This manual contains necessary information for the develop■ent 
of I/O devices and software. To understand and utilize this 
manual in a proper manner, basic knowledge of operation of the 
IBM 5510 Personal Computer is required. The CPU of this systen 
uses an INTEL 8088 microprocessor and related knowledge of it 
is also required. 
This manual consists of the following: 

Chapter 1 Introduction to the System 

Chapter 2 Base System 

Chapter 3 Video Subsystem 

Chapter 4 Sys ten Options 

Chapter 5 Software 

Chapter 6 Compatibility 

Append ix A BIOS Listing 

Appendix B Lo& ic Diagrams 

Append ix C Character Code Table/Character Font 

First Edition (Dece■ber 1984) 

International Business Machines Corporation provides this 
manual "as is" without warranty of any kind. either express or 
implied, including, but not limited to the implied warranties 
of merchantability and fitness for a particular purpose. IBM 
may make improvements and or changes in the product(s) and or 
the pro&ram(s) described in this manual at any time and without 
notice. 

This publication could contain 
typographical errors. Changes 
editions of this manual. 

technical inaccuracies 
will be incorporated in 

or 
new 
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1. Introduction to the System 

The IBM 5510 System basically consists of a System Unit and 
Keyboard. By adding optional units and/or features, various 
system configurations can be defined. In this Chapter, these 
units/features are introduced. 

D 

I 
11 

ii I 

System Configuration Sample 

1-1 



]. Introduction to the System 

The IBM 5510 is a compact systen vith a single system board 
vhich holds ost of the logical circuits. It has many 
functions and value-added options. 

One of the ■ajor characteristics of the IBM 5510 is that it is 
designed to operate in three different modes: English lode, 
Native Mode and Extension Video Mode. Switching modes can be 
performed only by inserting a ROM Cartridge. When no cartridge 
is inserted, the systen operates in Native Mode. 

Mode Setting 

A BIOS Routine fixes the ode depending upon which ROM Cartridge 
is inserted. 

No 

Yes 

English Mode 
(40 x 25 AN) 

No 

Extension 
Video 
Mode 
(40 x 25 KJ) 

Native Mode 
(20 x 11 KJ) 

AN= Alphanumeric 
KJ = Kanji 

As shovn in the above chart, mode can be selected by inserting 
ROM Cartridges. Users can also make their own cartridges (For 
instance for ga■e programs) and can run the programs. For this 
purpose, there are so■e rules to follow in relation to the ROM 
Cartridge. These rules are described in Chapter 2.0 Base System 
- RON Cartridge in this anual. 
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1 . Introduction to the System 

The IBM 5510 Video System supports a wide variety of displays 
ranging from a TV set normally installed in the home to a high 
resolution CRT display. The Video System can display up to 40 
Kanji characters across and 25 lines vertically and 720 x 512 
dots in two color graphic mode. In Text mode, Alphanumerics, 
special charcters, Katakana, Hiragana and Kanji can be displayed. 

The Video System functionally consists of three Video Processors 
(VPl, VP2, VP3). Which of these processors is active depends on 
th operational mode. By using Video RAM, such functions as 
Animation are possible. By operating VPl and VP2, superi■posing 
screens is possible. 

The IBM 5510 Video System holds up to eight "pages" as a standard 
and a maximum of twelve "pages" when additional RAM is installed. 
VPl supports pages 0 through 7 for ASCII code, while VP2 and VP3 
support pages 8 through 11 for JIS code. Here, "page" refers to 
16KB units in memory which contain data to be displayed on the 
screen. 

The IBM 5510 system unit has the following optional features and 
provides interfaces for the: 

64KB RAM Card 
increases the system memory size by 64KB to a total of 128KB and 
enables users to work with a higher resolution video node in VPl. 

128KB RAH Card 
increases the system memory size by 128KB to a total of 256KB and 
holds Address Decode Logic. Up to three cards can be installed 
when the Expansion Unit is used, making the axiun enory size 
512KB. 

Extension Video Card 
makes it possible to display up to 40 Kanji characters across and 
25 lines vertically. Grid Line, 720 x 512 dot two color and 
320 x 512 four color graphic displays are also possible. The 
maximum Video RAM size is 64KB, including the 32KB provided with 
the base system. 

Diskette Drive Adapter Card 
controls up to three diskette drives. Diskettes are formatted 
to 360 KB in English mode and 720 KB in Native and Extension 
Video mode. 

3-1/2" Diskette Drive 
supports a 3-1/2" 2DD Diskette. 

5-1/4" Diskette Drive 
supports a 5-1/4" 2DD Diskette. 
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]. Introduction to the System 

RS -232C Card 
is a Serial Interface Card which plugs into the IBM 5510 System 
Board and supports Start-Stop transmission. 

RS-232C Cable 
connects the RS-232€ Card with a Serial 1/0 Unit. 

12" Color Dis#lay 
is a aediua resolution Red/Green/Blue/Intensity direct-drive 
display which can display a maximum of 16 colors. 

12" Monochro■e Display 
is a high-resolution direct-drive display which is dual-mode 
and can display English, Native and Extension Video modes. 
Operational Frequency can be changed by changing the si&nal 
transaitted fro the System Unit. 

14" Color Dislay 
is a high resolution Red/Green/Blue/Intensity direct-drive 
display which is dual-mode and can display English, Native 
and Extension Video modes. Operational Frequency can be 
changed by changing the signal transmitted from the system unit. 

Joystick 
is an input device which provides the user with two dimensional 
positioning control. Two push buttons provide the user with 
additional input capability. It is center-loaded and is 
calibrated to 100,000 Ohms. 

TV Adapter 
allows an ordinary home TV set to be connected to the IBM 5510 
Syste. It includes an RF Modulator, When the system unit is 
turned on, the connection is switched from normal TV broad­ 
casting. 

Keyboard Cable 
is used to connect the keyboard to the system unit. 
~hen the keyboard cable is not used, an infrared link provides 
cordless counication betveen the keyboard and the system unit. 

CMT Cable 
connects a cassette tape recorder unit with the system unit. 

5512 Printer 
is a desk-top, non-impact printer. The thermal transfer print 
head, consisting of 24 heating elements, ■akes a 24 x 24 Kanj i, 
12 x 24 Hankaku, 16 x 24 PICA, or 12 x 24 ELITE character font 
aatrx. 

5513 Printer 
is a desk-top thermal/matrix printer which uses rol I paper. 
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l . Introduction to the System 

Printer Cable 
connects printer units with the syste■ unit. 

Expansion Unit 
is the same in size as the systen unit and is placed on top of 
the system unit. It contains a Power Unit and allows the user 
to expand the the nunber of diskette drives to two or three. 
Through installation of an Expansion Board Kit, the nu■ber of 
1/0 Channels and the ■e■ory size can be increased. 

Expansion Board Kit 
consists of an Expansion Board Adapter and Expansion Board. 
It holds five 1/0 Channel slots. 
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2. Base Syst e 

The IBM 5510 consists of a System Unit and Keyboard. 
board is provided vith an infrared optical link and 
can make key entries without a keyboard cable. It 
use a keyboard cable to connect to the system unit. 
is available as an optional feature. 

The key­ 
therefore 

can also 
The cable 

Various kinds of optional features are available for 
installation with the system unit. Their descriptions are in 
Chapter 4.0 (4.0 System Option). In this chapter, system 
functions are described based on the System Board, vhich is the 
fundamental part of the system unit. 

Video displays are described in Chapter 3.0 (Video Subsystem). 
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2. Base System 

Figure 2-1 
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Figure 2 -1 System Block Diagram 
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2.1 System Board 

2.1. Systea Board 

The IBM 5510 System Board is a single board which perfor■s aost 
of the system functions and is the nucleus of the systen. 
The system board fits horizontally in the base of the syste■
unit. It uses double-sided four layered printed circuit boards 
with an internal pover/ground plane. It is designed vith highly 
integrated circuits. 

The logical circuits use 8088 family dedicated LSI, seven 
custom-made LSI consisting of CMOS gate arrays and various 
I/0 LSI to make the system compact while performing many 
sophisticated functions. The Systea Board provides the 
following interface connectors for optional features: 

64KB RAK Card 
128KB RAM Card or Expansion Board Kit 
Extension Video Card 
Diskette Drive Adapter 
ROM Cartridge 
Keyboard 
RS-232C Card 
Display(3 tyes) 
TV Adapter 
Light Pen 
Audio Aap]ifier(connector only) 
Cassette Tape Cable 
Joystick 
Printer (2 tyPes) 

AC pover(+5V, +12V, -12V) enters the systen board through the 
power supply connector. 
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2. Base System 

Figure 2-2 
System Board 
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2.1 System Board 

. . M 

J9 ! ' 
'co 

6> 
~~ 

o S"o 
~ 

? S 
GA 

Remark) GA: Gate Array 
ROM Board : System ROM and Kanji Character Generator (CG2) included 

No. Connecting Feature No. Connecting Feature 

J 1 ROM Cartridge J 10 Cassette Tape Recorder 
J 2 ROM Cartridge J 11 Audio 
J 3 Diskette Drive J 12 Printer 

Adapter J 13 Joystick ( 1l 
J 4 128KB RAM Card J14 Joystick (2) 
J 5 Extension Video Card J 15 Display 
J 6 64 KB RAM Card J 16 Keyboard 
J 7 Infrared Receiver J 17 Power Connector 
J 8 RS-232C Card 
J 9 Light Pen 

Figure 2-3 Connectors on System Board 
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2. Bost' System 

Figure 2-4 
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Figure 2-4 Connector, Pin Numbers 
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2.1 System Board 

The nucleus of the system board is the Intel 8088 microprocessor. 
This processor (hereafter called CPU) is software-compatible with 
the 8086 micro-processor. The 8088 supports 16 bit operations, 
including multiplication and division and supports 20 bits of 
addressing (1 megabyte storage). It operates in the minimum mode 
at 4.77 MHz. 

The three programmable timer/counters are provided by an Intel 
8235-5 programmable interval tier and are used by the systen 
in the following manner; 

Channel 0 

Channel 1 

Channel 2 

Used as a general-purpose timer to provide 
constant time base for implementing a time-of­ 
day clock. 

Used for deserializing the keyboard data and for 
time-of-day overflow during diskette operations. 

Used to support the tone generation for the audio 
speaker and to write data to the cassette. 

There are nine prioritized hardware interrupt levels and out of 
them, four are bussed to the system I/0 channel for use by 
adapters. The non-maskable interrupt (NMI) of the 8088 is 
attached to the keyboard-interface circuits and receives an 
interrupt for each scan code sent by the keyboard. 

The systen board has space for 128K bytes by 8 bits of ROM and 
the ROM is aligned at the top of the 8088's address space. 

The system board ■akes it possible to process complex screen 
handling and sound generation through its sound generator and 
video subsystem. 
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2. Base System 

2.2. Funda■ental Syste■ Function 

In this Chapter, funda■ental syste■ functions and the hardware 
to support the functions are described. 

2.2.1. Syste■ Clock 

The CPU operates in the ainiun mode using a 4.77 MHz clock. 
The tine of one clock cycle is 210 nsec. Normally, four clock 
cycles are required for a bus cycle, so that an 840 nsec ROM 
eory cycle ti■e is achieved. 'When RAM memory is shared with 
video enory RAH, vrite and read cycles wi 11 take an average of 
2 vait cycles, leading to an average of 6 clock cycles. The bus 
cycle tie is 1.260 ■icro-seconds. The bus cycle time for I/0 
reads and writes is also 1.260 icro-seconds. The 4.77 MHz 
clock, whose frequency is derived from a 14.31818 MHz crystal 
is divided by 3 for the processor clock, and by 4 to obtain the 
3.58 HHz color burst signal required for color televisions. 
The 1.789 MHz clock, which is divided by 8 is used as a baud 
rate clock of an RS-232C card. 

2.2.2. Interrupt Controller 

Eight hardvare levels of interrupts are available for the system. 
The highest priority interrupt is the NI in the 8088. The NMI 
is followed by eight prioritized interrupt levels (0 - 7) in the 
8259A Pro&ranable Interrupt Controller. The Priority of the 
interrupts are as follovs­ 

Priority Interrupt Function 

1 
2 
3 

4 
5 

6 
7 
8 
9 

NNI 
IRQ 0 
IRQ 1 

IRQ 2 
IRQ 3 

IRQ 4 
IRQ 5 
IRQ 6 
IRQ 7 

Keyboard Interrupt 
Time Clock Interrupt 
l/0 Channe 1, Keyboard 
(INT 9 Software Interrupt) 
I/0 Channel 
Asynchronous Port Interrupt 
(RS-232C) 
External I/0 Channel 
Vertical Retrace Interrupt(Video) 
Diskette Interrupt 
I/0 Channel and Printer 
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2.2 Fundamental System Function 

8259A Programming Considerations 

(1) 8259A is initially set up with the following character­ 
istics: 

Buffered Mode 
8088/86 Mode 
Sin&le lode Master(No cascading is allowed) 
Edge Tris&ered Mode 
I/0 Address is 20 (Hex) 
can issue Hardware Interrupt types Hex 8(IRQ 0) to 
Hex OF(IRQ 7) 

The following is an exanple setup'. 

0263 BO 13 

0265 
0267 

0269 
0268 

026D 

E6 20 
BO 08 

E6 21 
BO 09 

E6 21 

MOV AL,13H 

OUT INTAOO,AL 
MOV AL,8 

ICVl - RESET EDGE SENSE 
CIRCUIT, SET SINGLE MODE 
8259 CHIP AND ICV4 READ 

ICV2 - SET INTERRUPT 
TYPE 8 - F 

OUT INTAO1,AL 
NOV AL,9 ;ICV4 - SET BUFFERED MODE/MASTER 

AND 8088 MODE 
OUT INTAO1,AL 

(2) IRQ 1,2.4 and 7 can be used by the I/O Channel. Care 
should be taken vhen IRQl and IRQ 7 are used, as they are 
shared by several 1/0 devices. 

(3) HMI can be ■asked by operation of port AO. 

2-9 o 



2. Base System 

2.2.3. Parallel Port 

8255 PPI (Progra■■able Peripheral Interface) is used as one of 
the I/0 Interfaces and supports control of the Keyboard, Timer, 
and Cassette Motor. It also checks whether there is an option 
card or not. Bit Assignments for each Port(A, B, and C) and 
corresponding functions are as follows; 

Port A 

Bit 

PAO 

PA7 

For Output 

Description 

Reserved for Keystroke Storage 

Port B 

Bit Na■e 

For Output 

Description 

PBO Tiner 2 Gate 

PBl Speaker Data 

This line is routed to the gate input 
of timer 2 on the 8253-5. When this 
bit is "lov", the counter operation is 
halted. This bit and PBl (Speaker 
Data) control operation of the 8253-5 
sound source. 

This bit ANDs "off" the output of the 8253-5 
Tier 2. It can be used to disable the 
8253-5 sound source, or modify its output. 
Vhen this bit is high, it enables the output. 
A "low" value forces the output to 0. 

PB2 Text/Graphics This bit is used to steer data fro the 
eory into Video Processor 1. 
1 Text Modes 
0 --- Graphics Modes 

PB3 Cassette 
Motor Control 

When this bit is a l, the cassette relay 
is open and the cassette motor is off. 
When this bit is a O and PB4=0, the 
cassette otor is on. 
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2. 2 Fundamental System Function 

PB4 Beeper & 
Cassette 
Control 

PBS Speaker 
Switch 0,1 

PB6 

When this bit is 1, the internal beeper 
and cassette motor are disabled. 

These bits steer one of 4 sound sources. 
The selected sound source is in the display 
or in the external speaker. Selected 
sound sources are as follows; 

PB6 

0 
0 
1 
1 

PBS 

0 
1 
0 
1 

Sound Sources 

Tiner 2 
Cassette Audio 
I/O Channel Audio 
Sound Generator 

PB7 0pen Reserved for future use 

Multiplexer + 5 V 

R] p 
pd-f 

Timer 2 (Output [ 
[(] Beep 

--] 

]3 ] Relay 

Figure 2--5 PB Bit Function 
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2. Base System 

Port C For Input 

Bit lane 

PCO HNI Latch 
Input 

PCl RS-232C Card 

PC2 Diskette 
Adapter 

PC3 64KB RAN 
Card 

PC4 Cassette 
Data 

PCS 

PC6 

Tier 2 
Input 

Keyboard 
Data 

PC7 Keyboard 
Cable 

Description 

This Input co■es from a latch which is set 
to a one on the first leading edge of the 
Keyboard Data Strea■. 

Vhen the RS-232C Card is installed, this 
bit is a 0. 

Vhen the Diskette Adapter Card is 
installed, this bit is a 0. 

Vhen the 64KB RAM Card is installed, 
this bit is Low Level. 

If the Cassette Motor Relay is "closed", 
and the Cassette Motor is "on", this pin 
will contain data which has been wave­ 
shaped from the cassette. When the 
Cassette Motor Relay is off, The Timer 2 
output will become PC4 input. 

8253-5 Tiner 2 input. 

This input contains keyboard data. The 
keyboard data comes from the cable, 
when it is attached, or from the IR 
Receiver Card if the cable is not 
attached. 

Vhen the Keyboard Cable is attached, the 
bit is a 0. 
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2.2 Fundamental System Function 

2.2.4. Port AO Output Description 

Port output of I/0 Address AO (Hex) allows NMI interrupt and 
clock input selections. (Reference : 2.2.11 Keyboard Interface) 

Bit Description 

Bit 7 (NI Enable) 

Bit 5 (Clock 1 
Input 
Selection) 

When this bit is a one, NMI is enabled. 
When this bit is a zero, NMI is disabled. 

Bit 6 (IR Test ENA) This bit enables the 8253-5 Tiner 2 output 
into an IR diode on the IR Receiver Card. 
This information is then wrapped back to 
the the keyboard input. If the cable is 
connected, timer 2 should be set for 40 KHz 
which is the IR-modulation frequency. This 
feature is used only for a diagnostic test 
of the IR Receiver Card. 

This bit selects input clocks to the 8253-5 
timer 1. A zero selects a 1.1925MHz clock 
input (for deserializing the keyboard data). 
A one selects the tier 0 output to be used 
as the clock input to timer 1. This is used 
to catch timer O overflows during diskette 
drive operations, while interrupts are 
masked off. This is then used to update the 
tine of day. 
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2. Base System 

2.2.5. Heory 

The IBM 5510 has tvo kinds of memory, ROM(Read OnlY Memory) 
and RAM(Rando■ Access Me■ory). Me■ory is categorized function- 
ally as follovsi 

General -use Heuory 
- Systea ROK 
- Video RAM 
- Character Generator 1 (CGl) 
- Character Generator 2 (CG2) 
- Gaiii RAK 

General use eory 

64kB of R/V nenory resides on the system board. R/'rl Memory can 
be expanded to a 512KB axinu. The standard 64KB memory 
consists of eight 64K bit modules and has no parity bit. 
Sources of these 1e11ory ■odules include the Texas Instruments 
TNS4164-15 or equivalent. These are dynamic RAM vith 150 ns 
access ti■e. Me■ory size can be expanded by installing 
additional 64KB or 128KB cards. 

Address space of 00000 - 7FFFF (Hex) is always reserved for 
RAN. Nor■al ly, the standard 64KB uses address space of 00000 ­ 
OFFFF (Hex). If an additional 64 KB memory card is installed, 
address space of 00000 - 1FFFF (Hex) is used for the total of 
128 KB space. The 64 KB system board memory is mapped to the 
EVEN ■e■ory address, while the 64 KB additional memory card is 
■apped to the 0DD aeory address within the 128 KB reserved 
space. Vhen an additional 128KB RAM card is installed, the 
address space vi 11 be changed according ly. 
(Reference: 5.5 Me■ory Map) 

Sys tea RON 

The ROM subsystea is ■ade up of 128KB of ROM aligned at E0000 ­ 
FFFFF (Hex) and has the following functions: 

- Pover on Self-Diagnostic test 
- Initialization (ROM, RAM, l/O Port Configuration set-up) 
- Basic Interpreter 
- BI0S 
- Diskette Boot Strap Loader 
- Kanji Dictionary 
- ROM Cartridge auto-link 

The access tile of this ROM Cartridge is 250ns and the cycle 
ti■e is 375ns. 
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2.2 Fundamental System Function 

Video RAM 

The system board has 32KB Video RAM as a standard feature. 
The Video RAM consists of four 16K x 4 modules. These ■odules 
include the THS 4416-15 or its equivalent and are dynamic RAM 
with 15Ons access time. 

Character Generator (CGl) 

2KB ROM space is reserved for Alphanumeric and Special character 
fonts used in English Mode. 

Character Generator (CG2) 

128KB ROM space is provided to for Kanji, Alphanumeric, Special 
character, Hiragana and Katakana fonts to be used in Native and 
Extension Video Mode. 

Ga iii RAH 

2KB static RAM is reserved for storage of up to 62 fonts (15 x 
16). They can be accessed by Video Processor 2 and 3. The CPU 
can also read/vrite data. The modules are static RAM with 2OOns 
access time. 

General-Use 
Memory 
512KB Maximum 

(
Video RA~!) 
128 K B 

System ROM 
128KB 

Character Generator 1 
2KB 

- ... ···--·-·---·-···7 
Character Generator 2 
128KB 

Video RAM 
64KB Maximum Gaiji RAM 2KB 

Figure 2-6 Memory Classification 
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2. Base System 

2,2.6. Me■orY Space and 1/0 Address Setting 

Th IBM 5510 is provided vith euory space and dedicated custo■sf ne ■e■orY space is separated into 11 blocks and the 
ddr sses each ■e■ory block uses are defined by the software. 

5,' ;«in unit_of definition is 32KB. There are 19 blocks for 
1/0 addresses, The addresses for most 1/0 devices can be change 
by softvare. These controls are performed by setting the appro- 

. te para■eter in 1/0 address 1FF (Hex). 
~:::■eters are set in tvo of the control registers vhich reside 
in each block. leory space and I/0 addresses are set by the 
f O l loving hardvare e 1 e11en ts· 

- Status Register 
- Block Definition 
- Control Register 1 (REGl) 
- Control Register 2(REG2) 

Method for setting 

Begin 

Step 1 

Step 2 

Step 3 

Read Status is reset by reading Status 
Register in I/0 address lFF(Hex) 

/rite 

V'rite 

Write Block definition value in 
1/0 address lFF(Hex) 

Write parameter to be set in REGl 
in I/0 address 1FF(Hex) 

Step4 /rite Write parameter to be set in REG2 
in I/0 address 1FF(Hex) 

End 
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2. 2 Fundamental System Function 

Status Register 

When I/0 address 1FF(Hex) is read, the following status is 
obtained. 

MSB LSB 

Open 

0 : Inserted ROM Cartridge has 
BASEl ROM wiring 

0 Inserted ROM Cartridge has 
BASE2 ROM wirin& 

0 Extension Video Adapter 
exists 

Block Definition Value 

Each memory block is defined by Block Definition Value 00 - 0A 
(Hex) and l/0 Block by 80 - 93 (Hex). 

Block Memory Address 
Definition 

Block 
Remarks ( Default Value) Value 

00 IROM7 System ROM E0000~ FFFFF 
01 EROM2 Cartridge D0000~ D 7 FFF 
02 EROM 3 Cartridge D8000 DFF FF 
03 EROM 4 Cartridge E0000~ E 7 FFF 
04 EROMS Cartridge E8000~ EFFFF 
05 EROM 6 Cartridge F00O0~F7FFF 
06 EROM7 Cartridge F8000<- FF FFF 
07 KJCS Kanji ROM and Gaiji RAM Font 80000~BFFFF 
08 MAIN General-use Memory (128KB) Changed by Option 
09 VRAM 1 Co-use of general-use Memory & Video RAM B8000 BF FFF 
OA VRAM2 Video RAM B8000<- BF FFF 

Renark) # --- The total of 64 KB Base and 64 KB Expanded Henory. 

Fisure 2-7 Memory Block & Definition Value 
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2. Base System 

Address Block 1/0 Remarks (Default Value) Value 
8259 Interrupt Controller 020<027 80 

81 8253 Timer 040 047 

82 8255 Parallel Port 060<-067 

83 NMI 0A0~0A7 

84 SOND Sound Generator 0CO 0C7 

85 FDC Diskette Drive Adapter 0F0~0F7 
86 JOY\\' Joystick Write 200-207 
87 JOYR Joystick Read 200<-207 

88 PRNT Printer 378~37F 
89 8250 RS-232C Card 2F8-2FF 
8A CRTC CRT Controller 3D0~3D7 
88 GA0I Gate Array 1 3D8 
8C GA2A Gate Array 2 (VP I) 3DA 
8D GA 2 B Gate Array 2 (VP 2) 3DA 
8E GA03 Gate Array 3 (VP 3) 301) 
8F LPGT Light Pen Strobe 3DE 
90 PG2 Page Register 2 3D9 
91 PG I Page Register I 3DF 
92 MODM Open 3F8 3FF 
93 ETSC 1/0 Address in Expansion Unit Undefined 

Re■ark) I/0 Blocks 80 - 92 are those l/0 vithin the system unit 
Vhen one of these are selected, bus line of the 
Expansion.Unit is separated fro the systen bus. 

Figure 2-8 l/0 Block and Definition Value 
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2.2 Fundamental System Function 

Address Chan&e 

As the address bits of each memory block or I/0 blocks are 
programmable, their addresses can be changed. 

Block 
Definition Block ON/ I/O Mem. RD WR A 19 A 18 A 17 A 16 A 15 
Value Name OFF 
00 IROM 7 p 0 1 1 0 1 1 1 p p 

01 EROM 2 p p p p p 1 p p p p 

02 EROM 3 p p p p p 1 p p p p 

03 EROM 4 p 0 1 1 0 1 p p p p 

04 EROM 5 p 0 1 1 0 1 p p p p 

05 EROM 6 p 0 1 1 0 1 p p p p 

06 EROM 7 p 0 1 1 0 1 p p p p 

07 KJCS p 0 p p p p p p p p 

08 MAIN p 0 1 1 1 p p p p p 

09 V RAM 1 p 1 1 1 p p p p p p 

0 A VRAM 2 p 0 1 1 1 p p p p p 

P : Programmable 

Figure 2-9 Memory Address Change 
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2. Base System 

Block 
Definition 1/0 ON/ A9 A 8 A 7 A 6 A 5 A 4 A3 A 2 A 1 AO 
Value Name OFF 

80 8259 p 0 0 0 0 1 0 0 X X X 
81 8253 p 0 0 0 1 0 0 0 X X X 
82 8255 p 0 0 0 1 1 0 0 X X X 
83 NMI p 0 0 1 0 1 0 0 X X X 
84 SOD p 0 0 1 1 0 0 0 X X X 

85 FDC p p p p p p p p X X X 

86 JOY W p 1 0 0 0 0 0 0 X X X 
87 JO YR p 1 0 0 0 0 0 0 X X X 

88 PRNT p 1 1 0 1 1 1 1 X X X 

89 8250 p 1 0 1 1 I 1 1 X X X 

8 A CRTC p 1 I 1 1 0 1 0 X X X 

8 B Reserved p 1 1 1 1 0 1 1 0 0 0 

8C GA 2A p I 1 1 1 0 1 1 0 I 0 

8D GA 2B p 1 1 1 1 0 I 1 0 I 0 

8 E GA 03 p 1 1 1 1 0 1 1 I 0 1 

8F LPGT p 1 I 1 1 0 I 1 X 1 0 

90 PG 2 p 1 1 1 1 0 1 1 0 0 1 

91 PG 1 p 1 1 1 1 0 1 1 1 1 1 

92 MODM p 1 1 1 1 1 1 1 X X X 

93 ETSC p x X X X X X X X X X 

P : Progrannable 
X : Neslected 
0, 1 : Fixed 

Reaarks) In order to specify I/0 address of Expansion Unit, 
the bit of Block Definition Value 93 "P" (on/off) 
should be set as l. 

Figure 2-10 I/0 Address Change 
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2. 2 Fundamental System Function 

Control Register (REG!, REG2) 

Each memory block or each 1/0 address block has one REGl and 
one REG2. 

Memory Block Control Register 

D7 D6 D5 D4 D3 D2 D 1 DO 

ON/OFF I/O MEM A 19 A 18 A 17 A 16 A 15 REG 1 

- 7w [ a [» w[Aw[» [a s]a 6Tio ] 
REGl 

ON/OFF 
I/0 
MEM 
A19-A15 

REG2 

V R 

RD 
A19-A15 

"1" makes REGl available 
When "1", this block is allocated to 1/0 space 
When "1", this block is allocated to memory space 
These correspond to address lines A19-A15 and set the 
first five lish Storage Bits vhich the memory block 
uses vith REG2 A19-A15. 

When "1", vritable nenory 
When "1", readable memory 
REGl specifies the bit (A19-A15) for coaparison with 
the address bus output. When this bit is "1", 
comparison is not performed and vhen "O", comparison 
is done. When the comparison result is equal, these 
are valid addresses for this memory block. As for 
A14-AO, bit shown in the address bus is used as 
available addresses. 
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2. Base System 

For instance, if REG1 is B7(Hex) and REG2 is 61(Hex), this 
aeuory block uses addresses B0000-BFFFF(Hex). 

D7 D6 D5 D4 D3 D2 DI DO 

A 19 A 18 A 17 A 16 A15{ A 14--A0 
Address Bus -> I 0 I 1 0 X ( 
REG 1 I 0 I I 0 I 1 I 
REG 2 0 I I 0 0 0 0 I 
Avail .address I 0 1 I X X 

B X X X X 

1/0 Block Control Register 

DT D6 D5 D4 D3 D2 DI DO 

[oorr[a s[a a] r [ 6 A 5 [ 4 A 3 I REG 1 I 
?To]As[a 7[ 6 A 5 [» 4 A 3 I REG z] 
The I/0 Block Control Register and Memory Block Control Register­ 
have the sa■e functions. 1/0 Address Lines compared are 1/0 
Control REGl and REG2 but the extent of the comparison is 
liaited to A9 - A3. 

2.2.7. Expansion Channel 

The Expansion Channel is the means through which the CPU bus lir 
is expanded. It can be connected with various l/0 adapters vhic 
users can deve I op thenselves. 

Major Characteristics 

- 64 Pin Connector is used 
- "READY" signal is available for low-speed I/0 features and 

slover access tie memory 
- Maxi■u■ load is one standard TTL 
- 128KB RAK card, Expansion Board Adapter and other 1/0 featurw 

are connected. 

2-22 



2. 2 Fundamental System Function 

The following describes connector pin(J4) : 
Jg 

Signal Name Pin (A) Pin (BJ Signal Name 
-• 

DO A 1 8 1 Dl 
» 

D2 2 2 D3 
D4 3 3 DS 
D6 4 4 D7 
GND 5 5 GD I 
AO 6 6 Al 
A2 7 7 A3 
A4 8 8 AS - 
A6 9 9 A7 
GD 10 10 GND 

A8 11 11 A9 
AlO 12 12 All .... 
. .\ 12 13 13 A13 
A14 14 14 A15 

+ 5 15 15 + 5 i [»is 16 16 A17 

l A 18 17 17 A19 I 

-IOR 18 18 I[Ow ! I ' - ,_ I [ 5MEMR 19 19 ·ME 
[ ALE 20 20 HLDA t-------+-----+-----+---------; 

21 21 GND . CPU CLK 
10/-M 22 22 DOT CLOCK I 

Figure 2-11 Expansion Channel Connector(J4) 
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2. Base System 

Rearks) I/0 refers to the direction seen from the system 
board. 
Each signal is at standard TTL level except for AUDIO. 

Signal 1/0 Description 

DO - D7 

AO - A19 

I/0 

0 

-10R 0 

-I0V 0 

-MEHR 0 

-NEXV 0 

ALE 0 

HLDA 0 

Data Lines 0 - 7: These lines provide data 
bus bits Oto 7 for the processor, memory and 
I/0 Devices. DO is the Least Significant Bit 
(LSB) and D7 is the Most Significant Bit(MSB). 

Address Lines 0 - 19: These 20 address lines 
alloy access of up to l megabyte of memory. 
AO is the least significant bit (LSB) and 
A19 is the most significant bit (MSB). 

I/0 Read Co■■and: When this command line output 
is "O", it instructs an 1/0 device to drive its 
data onto the data bus. This signal may be 
driven by the 8088 microprocessor or by an 
external bus aster(such as the OMA controller) 
after it has gained control of the bus. 

I/0 Vrite Com■and: When this command line 
output is "O", it instructs an 1/0 device to 
read the data on the data bus. This signal 
may be driven by the CPU or by an external 
bus aster(such as the OMA controller) after 
it has gained control of the bus. 

Memory Read Command: This command line 
instructs the memory to drive its data onto 
the data bus. 

lenory Write Command: When this command line 
output is "O", it instructs the memory to 
store the data present on the data bus. 

ADDRESS LATCH ENABLE: This line provides the 
ti■ing signal to latch the address bus. 

HOLD ACK : This line indicates to a bus master 
on the channel that -HRQ has been honored and 
that the 8088 has floated its bus and control 
lines. 
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2.2 Fundamental System Function 

Signal 

CPU CLK 

l/0 

0 

Description 

System Clock: It is a "devide-by-three" of the 
14.31818 MHz oscillator and has a period of 
210 ns (4.77MHz). The clock has 33 % of the 
duty cycle. 

--~I 701 ~ 1_4_0_n_s _ ___._ 
ns 

70 __ 1_4_0_n_s_l 

I0/-M 0 

READY I 

RESET 0 

I/0 or Memory Status: This status line is 
used to distinguish a memory access from an 
I/0 access. This line should be driven by 
a bus master after it has gained control of 
the bus. If this line is "high", it indicates 
an 1/0 access; if this line is "lov", it 
allows memory access. 

This line, normally "high"("ready"), is Pulled 
"low"(not ready) by a memory or I/0 device 
to lengthen 1/0 or memory cycles. It allows 
slower devices to attach to the 1/0 channel 
with a minimum of difficulty. Any slow 
device requiring this line should drive it 
low immediately upon detecting a valid 
address and 10/-M signal. Machine cycles 
(1/0 and memory) are extended by an integral 
number and CLK cycles (210 ns). Any bus 
master on the 1/0 channel should also honor 
this "ready" line. It is pulled "low" by the 
system board on memory and write cycles and 
outputting to the sound subsystem. 

This line is used to reset or initialize 
system logic upon pover-up. This line is 
synchronized to the trailing edge of the 
clock and is "active high". Its duration 
upon power up is 26.5 micro secs. 

-EX RD 0 EXPANSION BUS READ CONTROL: This line is 
used to control the direction of data flow on 
the expansion channel. The read status makes 
it "O", 

-ETCS 0 EXPANSION BUS Tri-state Control: It is used 
to control the Expansion Bus to Tri-state. 
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2. Base System 

Sisnal 

IROl 
IR02 
IRQ4 
IR07 

-HRQ 

-DEN 0 

R/-DT 0 

AUD IO I 

' I , . 
A MODE 0 

I/0 Description 

I Interrupt Request 1, 2, 4 and 7: These line 
are used to signal the processor that an I/0 
device requires attention. They are 
prioritized vith IRQl as the highest prior it 
and IRQ7 as the lovest. An interrupt reques 
is generated by raising an IRQ line from "lo 
to "high" and holding it high until it 
is acknowledged by the processor. 

I Hold Request: This line indicates that 
another bus master is requesting the I/0 
channel. When an 1/0 channel issues a -HRQ 
signal, the 8088 processor vill respond 
to the -HRQ by asserting an HLDA, after it 
lets the data bus and address bus 
relin&suish to an external bus master 
(such as the DMA controller). As a -HRQ is 
not an asynchronous signal, it should be 
synchronized to the system clock. 

DATA ENABLE: This signal makes the data bus 
available. 

This signal is used to control the direct iorg 
of data flow through the transceiver. 

I/0 devices connected to the expansion chanrga 
may provide sound sources to the multiplexer 
of the sound subsystem which resides on the 
system board. The signal level is 1V P-P, 

This signal is used to make the me■ory space 
vhich 128 KB RAM card uses fixed after the 
■e■ory on the board when in English mode. 

REFC 

DOT CLOCK 

0 

0 

This line is used for dynamic RAM refresh. 

14.318 MHz Clock 
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2.2 Fundamenta I System Function 

2.2.8. Cassette Interface 

The cassette interface is controlled by software. Output fro 
the 8253 Tiner 2 controls data to be written to the cassette 
recorder. The digital signal read from the cassette is input 
at PC4, 8255A PPI. PB3 and PB4 output controls the relay. 
When the relay is inactive(Motor is disabled), the cassette 
output signal has a wrap feature which connects the output to 
the input. 

Data Format 
······-······------·-· ---- --$ 

Leader Synchronous Bit Synchronous Byte' Data CRC Data CRC 
, 1 ... I' . ·o· ' '16' Block Block 1 

L •.. -···· _I ... -------- L_____ I -- --'-1----------'-----1~ 

: Data CRC Trailer 
Block . '11 I' 

___ !____ • -- 

Contents Description 

Leader FF (Hex) of 256 bytes 
Synchronous bit 1 "O" bit 
Synchronous byte "16" (Hex) 
Data Block 256 byte unit Data 
CRC 2 byte check Character ( each Data Block) 
Trailer 4 byte FF ( Hex) 

Figure 2-12 Cassette Data Fora t 

bit · 0' 

bit '1 ' 

500a s 

500» s 

_J 
1000a s 

Figure 2-13 Bit Forat 
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2. Base System 

Cassette Tape Vrite 

Cassette tape write is perfor■ed fro■ MIC DATA OUT (Timer 2 
output). The cycle of Ti■er 2 is 0.5ns for bit O and is lms 
for bit 1. Data are written in units of 256-byte (Block) 
and when the length of data is shorter than multiplies of 
256-byte, the last available data are repeatedly written to 
couplete the block. 

Timer 2 Output 

+ 5V 

74LS 125 3.9K 

4.7K 

Wrap test data 

1.2K T" 
MIC DATA OUT 

150 7 

Fisure 2-14 Cassette Vrite 
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2.2 Fundamental System Function 

Cassette Tape Read 

When more than 1/4 of leader is correctly read, the synchronous 
bit ("O") and synchronous byte are read. At the point where 
synchronous bytes are correctly read, data blocks are then read. 
If data are not read correctly up to a point of the synchronous 
bytes, the leader is searched again. 
When data are read, a CRC check is performed for each block. 
Level O interrupt is not alloved vhile reading the cassette tape. 
Data read is input from CASS AUDIO to PC4. 

18K IM 

CASS AUDIO 
=A-lP(' 

Multiplexer 

Figure 2-15 Cassette Read 
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2. Base System 

Motor Control 

When both PB3 and PB4 are "O", the relay is active and the motor 
is turned on. 

+ 5 V + 5 V 

Pg3 { 

(MOTOR ON) 

lq ] 
(BEEPER MOTOR) 

To Motor 

Motor Control Relay 

Figure 2-16 Cassette Motor Control 

lardvare Interface 

Pin No. I Signal Name : 1/0 . 

L ] '{ GND 

7 2 ! OPEN 

S 3 OPEN 
I· 4 CASS AUDIO I 

t% 3 
4JANA A 

5 ! MIC DATA OUT 0 

2 I 6 : MOTOR CTL 
7 , CASS MTL CTL __ J 

8 ! OPEN I 

I=. 
(System-Side) 

Figure 2-17 Interface Connector(JlO) 
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2.2 Fundamental System Function 

2.2.9. Sound Subsystem 

The nucleus of the sound subsystem is an analog ■ultiplexer(MPX) 
which allows 1 to 4 different sound sources to be selected, 
amplified and sent to the audio output. The MPX and amplifier 
are configured so the amplifier's &ain is unique to and 
consistent with each sound source. The amplifier is configured 
as a single-pole low pass filter vith a 3dB cut-off frequency 
of 4.8 KHz. This filter is used to "round" off the corners of 
the square-wave signals. The output of the amplifier is supplied 
to the display interface and audio interface connector. 
If.an external speaker is used, an external amplifier must be 
used to drive it. The audio output is lV P-P alternating 
current and can drive a lOK Ohm or greater input impedance. 

Sound source selection depends on the configuration of port bits 
PBS and PB6of 8255A PPI. Power-on selects Timer 2. 

PB6 

0 
0 
1 
1 

PBS 

0 
1 
0 
1 

Selected Sound Source 

Timer 2 output 
Cassette Audio 
1/0 Channel Audio 
Sound Generator 

(1) Tiner 2 Output 
Beep or simple tone is output. 

(2) Cassette Audio 
Allows use of recorded sound on the cassette tape as the 
sound source. 

(3) 1/0 Channel Audio 
Allows the Expansion Channel to connect such 1/0 devices 
as a sound synthesizer and have an output in Expansion Channel 
Connector (J4) Pin A30 "Audio" for input to multiplexer. 

(4) Sound Generator 
SN76489A is used. 
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2. Base System 

PB5-----. 
P86 

Timer 2 Output 

Cassette Audio 

1/0 Channel 
Audio 

Sound----t 
Generator 

Multi­ 
plexer 
(MPX) 

Filter 

Monitor Display 

t--+-- RF Modulator 

External Amp) if i er 
(Audio Interface) 

Figure 2-18 Sound Source 

The RF ■odulator is included in the TV Adapter. It ■odulates the 
the audio signal and sends it with the screen signals to the TV 
set. 

? : 
'! 
l" 
~ 
} 

t { 
~ ~ 

, 
:i ~ 2-32 ' c,- 
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2.2 Fundamental System Function 

The IBM 5510 uses SN76489A as its sound generator. Its 1/0 
address is CO (Hex). This chip consists of a CPU 

Interface, Control Register, three tone generators, a Noise 
Generator.and an Audio Mixer. It is controlled by software and 
allows 3 simultaneous tone. A 3.579 MHz Clock Input is used. 

The following is a description of each configured element: 

3.579MHz Attenuator 

Attenuator 

D0-D7 

-WE 
-CE 

READY 

Attenuator 

2/478 Counter Attenuator 

IN 

OUT 

Output Amplifier 

Noise Generator 

Figure 2-19 Sound Generator Block Diagram 
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2. Base System 

CPU Interface 

The systen microprocessor interfaces with the SN76489A by means 
of the 8 data lines and 3 control lines (VE,CE and READY). 
VE stands for Vrite Enable and CE for Chip Enable. 
The SN76489A is controlled by 1 or 2 bytes of data issued by the 
CPU. Each tone generator requires 10 bits of information for 
the frequency. The data transfer is made twice for each byte. 
4 bits of infornation are required to select the attenuation. 
A l byte data transfer is required. It requires 32 clock cycles 
to vrite data on the register and uses a READY signal for syn 
chronization. The READY signal becomes "Low Level" at the CE 
leading edge and "High Level" at the end of the data write. 

Control Register 

The sound generator has 8 internal registers which are used to 
control the 3 tone generators and the noise source. During all 
data transfers to the sound generator, the first byte contains a 
three bit field which determines the destination control 
register. The register address codes are as follows; 

Bit Control Register 
Destination 

Hex. 
MSB R2 RI RO 

1 0 0 0 Tone 1 Frequency 8 

l 0 0 I Tone I Attenuator 9 

I 0 I 0 Tone 2 Frequency A 

1 0 l I Tone 2 Attenuator B 

1 1 0 0 Tone 3 Frequency C 

l 1 0 1 Tone 3 Attenuator D 

1 l 1 0 Noise Control E 

1 l l 1 Noise Attenuator F 

7 6 5 4 3 2 1 0 7 6 

l R2 RI RO F3 I F2 I FI I FO I I 0 I X 

MSB 1 st byte LSB 2 nd byte 

Figure 2-20 Control Resister Destination 
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2.2 Fundamental System Function 

Tone Generator 

Each tone generator consists of; 

Frequency synthesis section (Programmable Counter) 
Attenuation section (Programmable Attenuator) 

The frequency synthesis section requires 10 bits of information 
(Hex FO - F9) from 2 bytes of data issued from the CPU. 

Data Format (2 byte transfer) 

MSB 1 st Byte LSB MSB 2 nd Byte LSB 
Register Data 

R2 Rl RO F3 F2 F1 F O 

(1) Register is selected by RO - R2 

R2 RI RO Register Assignment 

0 0 0 Tone 1 Frequency 

0 1 0 Tone 2 Frequency 

1 0 0 Tone 3 Frequency 

(2) Frequency is set by FO - F9 (10 bit binary nunber). F9 is 
the most significant bit and FO is the least significant bit. 

[»[rs[:Js[s[ rs[±J [so] 
's' 

The frequency can be calculated by the following; 

N 
f = (HZ) 

3 2n 

Where N=Base clock frequency (3.579MHz) 
n=10 bit binary nunber (FO - F9) 

2-35 



2. Base System 

The fo]loving is an example of obtaining a 440HZ frequency: 

3579000 
440 = 

n = 254 
32n 

Bit positions of F9 - FO are 0 0 1 1 1 1 1 1 1 o. 

The attenuator allovs 15 stages of sound volume, ran&sing from 
OdB to 28dB, based on the 1 byte of data issued from the CPU. 

Data Format (1 byte transfer) 

MSB LSB 
Register Data 

R2 RI RO A3 A2 Al AO 

(1) Resister is selected by RO - R3. 

R2 RI RO Register Assignment 

0 0 l Tone 1 Attenuator 

0 I 1 Tone 2 Attenuator 
I 0 1 Tone 3 Attenuator 

(2) Sound vol u■e is set every 2d8 each by bi ts AO - A3. 

dB A3 A2 Al AO Hex dB A3 A2 Al AO Hex 

0 0 0 0 0 0 16 1 0 0 0 0 

2 0 0 0 1 1 18 1 0 0 1 9 

4 0 0 1 0 2 20 1 0 1 0 A 

6 0 0 1 1 3 24 1 0 1 1 B 

8 0 1 0 0 4 26 1 1 0 0 C 

10 0 1 0 1 5 26 1 1 0 1 D 

12 0 1 1 0 6 28 1 1 1 0 E 

14 0 1 1 1 7 OFF 1 1 1 1 F 
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2.2 Fundamental System Function 

Noise Generator 

The noise Generator consists of: 
Noise Source 
Attenuator 

and can control the sound tone. (NFO:1, NF1:1 mode) 
The noise source is a shift register with an exclusive -OR 
feedback-network. The feedback network has provisions to 
protect the shift register fro being locked in the zero state 
(periodic noise). 

Data Format ( 1 byte transfer) 

MSB LSB 

[]z[ii]o] {[rs [irlyr ol 

(1) Register is selected by RO - R2 

R2 RI RO Register Assignment 

1 1 0 Noise control 

1 1 1 Noise Attenuator 

(2) The kind of noise is selected by the bit FB 

FB Configuration 

0 "Periodic" Noise 
1 "White" Noise 

(3) Shift rate is set by NFl and NFO 

NFI NFO Shift rate 

0 0 N/512 
0 1 N/1024 
1 0 N/2048 
1 1 Tone 3 frequency output 

(4) Attenuator control is the same as the Tone Generator. 
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2. Base System 

Audio Mixer 

The audio ■ixer su■s the three tone-generator outputs and the 
noise generator output. The output buffer wi 11 generate up to 
lO■A. 

Hardvare Interface 

I 

@ 
Pin No. Signal Name 

1 GND 
2 AUDIO 

Figure 2-21 Audio Interface Connector(Jll) 

2.2.10. Bee Subsystem 

The systena beeper is a suall pi ezoe lectric speaker, which 
can be driven fro one or two sound sources. 
The tvo sound sources are as f o 11 ows; 

- 8255A PPI (PB4) Output 
- 8253-5 Tier 2 OutPut (Tier clock) 

The input clock for this timer is 1.19MHz. 

Pat-----1 
[jper '] 

Driver } bpeaker 
P84 

Figure 2-22 Beep Circuit 
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2.2 Fundamental System Function 

2.2.11. Keyboard Interface 

The infrared link or keyboard cable provides communications 
between the keyboard and the system unit. 

After the system unit reads serially encoded keyboard data fro 
PC6, the software de-serializes them using the 8253 Tiner 1. 

Start Bit Data Bit 

0 
epogrd -= rp 
Data I I 

1 

(
l-330µ5-I-­ ·220S 

I 

NMI I 

samwhine R g W # ( 
Time L 5 times sampling at 1 sampling time 

Figure 2-23 Sampling 

The leading edge of the start bit viii generate a non-maskable 
interrupt (NMI). Once the processor enters the NMI routine to 
handle the deserialization, the keyboard data line is sampled and 
the processor is waiting to sample the trailing edge of the start 
bit. When the trailing edge of the start bit is sampled, the 
processor will wait for 330 nicro-sec and sample the first half 
of the first data bit. The processor then samples the keyboard 
data every half bit cell-time. The sampling interval is 220 
micro-sec. The processor samples each half bit sample 5 times 
and will determine the logical level of the sa■ple by aajority 
rule. This enables the processor to discriminate against 
transient glitches and to filter out noise. 
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2. Base System 

Detectable Error Conditions 

The softvare checks whether the received data has an error or 
not. There are tvo kinds of errors, Phase and Parity errors. 

Error Cause 

Phase Errors 

Parity Errors 

The 1st half of the bit-cell sample is not equal 
to the inverse of the 2nd half of the bit-eel l 
sample. 

The received encoded word did not maintain odd 
parity. 

Reark) Errors vill be signaled by the processor vith a short 
tone fro the beeper or external speaker. 
Output vill be made to external speaker, if both of 
PBS and PB6 are O and to the beeper if PB4 is O. 

Keyboard Data 

-IR DATA 

+ 5 V 

NMI Latch 

To 8255 PC 6 

-CSL [A]A { 

D Q 

o- [>CLK 

- C8L CONNECTED 

To 8255 PCO 

-NMI MASK ? 
NMI Interrupt 

-CR 
(from Port AO) 

Figure 2-24 Keyboard Interface Block Diagram 
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2.2 Fundamental System Function 

Operational Parameters 

The operational distance fro infrared devices to the system 
is 5 meters (line of sight). Operational efficiency can be 
impaired by outside sources. Those sources are, excessively 
bright lights and hish voltage lines. A keyboard cable is 
recommended for those instances. 

Port AO 

Port AO is strongly related to the keyboard data handling and 
is described here. When a key is depressed, a serialized scan 
code is sent to the system unit. The latch causes an NHI on the 
first leading edge of the keyboard data if the enable NMI bit 
(port AO bit D7) is on. The 8088 then reads the 8253 tier to 
determine when to interrogate the serial strea. Depending on 
whether the bit is on or off, 1 character of data is deseri­ 
alized and the NMI Interrupt service routine resets the NMI 
latch to read the next NMI interrupt. The NMI latch is cleared 
by reading 1/0 port AO(Hex). As the latch can also be read on 
the 8255 PCO, the program can determine if a keystroke occurred 
while NMI was disabled by reading the status latch. For in­ 
stance, during certain critical operations such as diskette 
1/0, the processor will mask off the NMI interrupt. As the 
keyboard input during this time cannot be serviced, the NMI latch 
should be checked later and the appropriate action should be 
taken. The system board provides for selection of keyboard data 
from either the cable or the IR receiver board. Vhen the signal 
level -CBL CONNECTED on the keyboard cable connector is "O", 
data are read fro the cable and when "1", fro the IR receiver 
board. The 8088 processor uses one 8255 PP I bit (PC6) to do the 
software de-serialization of the keyboard. 
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2. Base System 

Infrared Receiver 

The infrared receiver is located in the system unit and has an 
infrared sensitive device that demodulates the signal transmitte~ 
fron the keyboard and sends it to the system. The infrared 
sensitive device is located on the front of the card and receives» 
its input through an opening in the front of the system unit box. 
There is also an infrared trans■itter ■ounted on the receiver 
card for diagnostic purposes. 

IR Receiver 

Keyboard 2 Photo Diode AGC - o, Demodulator JJJ IR (First AMP) ( Second AMP) - 0 , 
Test 
Circuit 

I 
I 

utput 

Test Signal (System Ea·!: 

Fisure 2-25 IR Block Dia&ran 

The infrared receiver is ■ounted on the system board with a 5-pit 
connector. 

Pin No. Signal Name 1/0 

l -IR KBD DATA 0 

2 -IR TEST DATA I 

3 +5V I 

4 GND AJA 

5 +12 V I 

(IR-Side) 

Fisure 2-26 IR Connector specifications (J7) 

2-42 



2. 2 Fundamental System Function 

Keyboard Cable Interface 

The keyboard cable connects to the syten unit connector J16. 
The -CBL CONNECTED signal notifies the system unit that the 
cable is connected. The system unit's IR receiver circuit is 
"disabled" by this signal. When the keyboard cable is used, 
the power is supplied from the system unit. 

Pin No. Signal Name ------t- 

RE: 4 l 3 
2 I 

(System Side) 

-5V 
I/O 
0 

2 FG 
3 GND =ct ao on t 

l 5 l_=-CBL CONNECTED ! -~~= 
6 i Open --- 

---------------- 

Figure 2-27 Keyboard Cable Connector (J16) 
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2. Base System 

2.2.12. Joystick Interface 

Interface connectors are provided for two joysticks. The l/0 
address is couon and is 201 (Hex). 
Vhen the data are read frou the joystick, the following data 
are sent on the data bus: 

Joystick 2 Joystick 1 Joystick 2 Joystick 1 

Suwitch Switch Switch Switch Coordinate Coordinate Coordinate Coordinate 
? 2 # I # 2 # 1 y X y X 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit I Bit O 
l l I I L Switch Input Resistor Input 

Switch Input 

Switch input is shown in data bits 7,6(or 5,4) vhen I/0 address 
201(Hex) is read. Each of the four switch inputs has a 1K oh 
pull up resistor connected to +SV. When the button is depressed- 
it is read as O and when the button is not depressed. it is read 
as 1. 
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2.2 Fundamental System Function 

Resistor Input 

The joystick position is indicated by X and Y coordinates which 
are set by the two (for 1 joystick) variable resistors. 
When software writes data (dummy) in I/0 address 201 (Hex), the 
hardware issues two kinds of pulses in accordance with the 
resistor value. This pulse output is shown in data bit 3,2 
(or 1,0) when 1/0 address 201 (Hex) is read. The software can 
determine the coordinate value based on this. 

The width of the pulse is calculated by the following formula: 

Time= 24.2 micro sec+ 0.011 X R micro sec 

where R is the resistance in ohs. 

X Coordinate Resistor Input ---~ 
Y Coordinate Resistor Input ---~ 

rs] l'ulse 

[/() \[rite r 

cs 

[/() Read » 

Data Bus 
D0- D7 

Resistor 
Value , 

Conversion 

Buffer 

Switch 1 Input __. 

Switch 2 Input ------------' 

Figure 2-28 Joystick Interface Block Diasra 
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2. Base System 

Hardware Interface 

The joystick interface has tvo connectors in the rear of the 
systen unit to connect tvo joysticks. 

6 

s® 4 □ 3 
2 I 

(System Side) 

Pin No. Signal Name 1/0 
I SW I I 
2 SW 2 I 
3 RX I 
4 RY I 
5 +5 0 
6 GND - 
7 Open - 

Figure 2-29 Joystick Interface Connector (J13, J14) 
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2. 2 Fundamental System Function 

2.2.13. RO Cartridge 

When a ROM cartridge is inserted into either one of two identical 
slots in the front of the machine, ROM is added to the syste■
unit or is replaced. 

Each cartridge can hold up to 96 KB ROM. Cartridge selection 
is accomplished by the chip selects, each of which addresses one 
of the high 32KB memory blocks. Each cartridge uses up to three 
of the six chip selects and the selection is determined based on 
the intended use of the cartridge. 

The ROM modules used are 250 ns access time devices. Typical 
modules are the Mostek MK37000, TMM23256, SY23128 or 
equivalent. 

Cartridge ROM Storage Allocations 

Address map of systen ROM and ROM cartridge is as follows; 

Address 
System ROM ROM Cartridge 

Chip Select Contents Chip Select Contents 

D0000 D 7 FFF EROM 2 Application 

D8000< DFFFF - - EROM 3 Cartridge 

E0000 E 7 FFF BASIC EROM 4 

E8000 EFF FF IROM 7 EROM 5 Special 

FO000~F7FFF Kanji Dictionary EROM 6 Cartridge 

F8000 FFFFF BIOS EROM 7 

Figure 2-30 Cartridge ROM Chip Select 

The system ROM on the board is selected by chip select IRON 7. 

System ROM address space is E0000 - FFFFF (Hex). 

Some portions of the address space for ROM cartridges will be 
used by the system ROM and some will not. 
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2. Base System 

- Hor■allY, application cartridges should use ERON 2 and EROM 
(D0000 - DFFFF). 

- Vhen EROH 4 - ERON 7 (EOOOO - FFFFF) whose address space is 
shared by the syste■ ROM, is used, addressing must be done 
carefully. 

- ERON 4 and 5 are used for Language compilers which wi 11 not 
co■pete with BASIC. 

- Vhen ERON 6,7 are used for replacement of BIOS, the system 
characteristics can be changed. In this case, BASE 1 ROM 
(A04 Pin) or BASE 2 ROM (A09 Pin) should be wired to GND 
GND (A01 Pin) to notify the system. 

- Vhen ERON 4 - 7 chip selects which wi 11 compete with the 
syste■ ROM is used, ROM space al location of the system ROM 
vill be as follows' 

1. FOOOO - FFFFF (64KB) 
2. F8000 - FFFFF (32KB) 
3. All area deletion 

This change of ROM space al location is made at the time of 
self-diagnostic test right after the system poveron or syst 
reset. 

- Vhen tvo cartridges of different modes are used in 
co■bination, "Error L" vill be displayed. To continue, the 
carriage return key should be pressed. 
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2.2 Fundamental System Function 

There are some ground rules to follow in making application 
cartridges. The major rules are­ 

Conventions 

(1) These conventions should be followed for "Initial Program 
Load-able" program cartridges. These cartridges should 
include: 

Location Contents 

o. 1 55AA (Hex) : For English Mode 

AA55 (Hex) : For Native and Extension Video Mode 

2 Length 

3,4.5 Jump to initializing code 

6 00 ( Hex) 

Last 2 bytes CRC Bytes 

l. Locations O and 1 are used to check whether there is a 
cartridge inserted during self-diagnostic test. 55AA (Hex) 
or AA55 (Hex) indicates that a cartridge is inserted. 

2. Location 2 contains a length indicator representing the 
entire address space taken by the ROM on the cartridge. The 
algorithm for determining the contents of this byte is 
(ROM data size/512). The contents of this byte are used 
by the CRC check routine to determine how much ROM to 
check. Address space for a ROM cartridge is on a 2048 byte 
boundary. 

3. Locations 3, 4, and 5 contain a Jump call which is used to 
jump during an initialization routine. For cartridge 
programs that are "[PL-able" (Basic or Assembler programs). 
this routine should set the INT 18 vector to point to 
their entry points. Other types of cartridges should merely 
return to the caller. Setting the INT 18 (Hex) vector will 
enable transfer of control to the cartridge program by the 
IPL routine. 

4. Location 6 should be 00. 

5. CRC byte: The last two locations of the address space used 
by the cartridge must be blank. CRC characters will be 
placed in these bytes when the cartridge is built. For the 
CRC algorithm, refer to the routine at label "CRC Check" in 
the BIOS listing. 
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2. Base System 

(2) For cartridges vhich include DOS coand yorVS ]© F"Un under 
DOS, the following conventions should be fol owe · 

- - - . - -- .. - .. - 
~~f --Lo-c=at=io=n==:1=~C~o-~n-t_e-_n_t_s- _- _- _- _- _- _-_- _- _-_- _-_- _- _- ---~---------· ----~~I 
I 0, 1 {55AA (Hex) : For English Mode 
1 / AA55 (Hex) : For Native and Extension Video Mode 

j 2 / Length 

I
I . 3-5 ;Jump to initializing code 
! 6 ;The length of the command word 

Z / Command name 
Y }Location of jump, when command name is typed 
X I The length of the next command word, or 00(Hex) when no more 

command words exist. 
• Last 2 bytes j CRC Bytes 

1. 

I 
I 

so»_] 

Locations O and 1 are used to check whether there is a 
cartridge inserted during self-diagnostic test. 55AA (Hex) 
or AA55 (lex) indicates that a cartridge is inserted. 

2. 

3. 

4. 

Location 2 contains a length indicator representing the 
entire address space taken by the ROM on the cartridge. The 
algoritha for deter■ining the contnts of this byte is 
(ROM data size/512). The contents of this byte are used by 
the CRC check routine to determine hoy much ROM to chee= 
Address space for a ROM cartridge is on a 2048 byte boundary 

Location 3 contains a Jump call which is used to jump during 
an initialization routine. (There might be instances where 
only FAR RETURN call exists.) 

Locations 6 - Y are co■■and name pointers. If a cartridge 
has a routine called "Test" at location OFBS (Hex. offset 
fro the start of the segment that the cartridge is in) 
that needs to be executed when "Test .. is entered as a DOS 
coanuand, the entries (in Hex) at locations 6 - Y would be: 

Location 6 
Location Z 
Location Y 

04 (4 byte length couand nae) 
54(T), 45(E), 53(S), 54(T) T E S T 
B50F (offset : OFB5) 

Until the count field changes to 00, which occurs after 
the last na■e pointer (6-Y), the next nae pointer wi 11 
be set. 
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2.2 Fundamental System Function 

5. CRC byte: The last two locations of the address space used 
by the cartridge must be blank. CRC characters will be 
placed in these bytes when the cartridge is bui It. For the 
CRC algorithm, refer to the routine at label "CRC Check" in 
the BIOS listing. 

(3) The cartridge chip selects should specify EROM2 or EROM3, 
when the cartridge is designed to run application progra■s 
which are written in the Basic language, because the Basic 
Interpreter addresses EOOOO (Hex). When the Basic Inter­ 
preter is activated, a check is made to see if there is a 
cartridge application at D0000 (Hex). Vhen there is a 
cartridge application and its format is correct, the app]i­ 
cation is loaded into RAM and run. 

The format for interpretable BASIC code must be as follows: 

Location I Contents 
0. 

2 
3 
4 

5 
6 
7 

8 
n 

Last 2 bytes 

55.AA ( Hex) : For English Mode 

AA55 ( Hex) : For Native and Extension Video Mode 
Length 

CB ( Hex) 

AA (Hex) 

55 ( Hex) 
00 (Hex) 

FF ( Hex) for unprotected Basic Program 

FE ( Hex l for protected Basic Program 

Starting address of Basic Source Code 

FF (Hex). Padding to next 2048 byte boundary 

CRC Bytes 

l. Locations O and 1 are used to check whether there is a 
cartridge inserted during self-diagnostic test. 55AA (Hex) 
or AA55 (Hex) indicates that a cartridge is inserted. 

Z. Location Z contains a length indicator representing the 
entire address space taken by the ROM on the cartridge. The 
algorithm for determining the contents of this byte is 
(ROM data size/512). The contents of this byte are used by 
the CRC check routine to determine how much ROM to check. 
Address space for the ROM cartridge is on a 2048 byte boundary. 
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2. Base System 

3. 

4. 

5. 

6. 

7. 

Location 3 ust be CB <Hex. Far Return instruction). 

Locations 4 and 5 contain the vord AA55 (Hex). This is 
used by the Basic Interpreter to check for the presence of 
a Basic Application cartridge. 

Location 6 ust be 00. 

Location 7 can either FF (Hex) to indicate an unprotected 
Basic Progra, or FE (Hex) to indicate a protected program. 

Location 8 ust be the start of the Basic Application 
progran. 

8. CRC byte : The last tvo locations of the address space used 
by the cartridge ust be blank. CRC characters vi l l be 
placed in these bytes when the cartridge is built. 

A 18 

ROM No Address Chip Select 

ROM 3 D8000~ DFFFF EROM 3 

ROM 2 EO0OO~E7000 EROM 4 

ROM 1 ES000~ EFFFF EROM 5 

Figure 2-31 ROM Cartridge 
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2.2 Fundamental System Function 

Hardware Interface 

There are two slots for ROM cartridge insertion and they both 
have the same function. The following is a description of Pin 
allocations and signals: 

Signal Name 
Pin Pin 
(Al (B) 

Signal Name 

GND Al Bl -CTWR 
-CARTRIDGE RESET 2 2 -EROM7 
-EROM 5 3 3 -EROM 3 
-BASE 1 ROM 4 4 Al4 
Al3 5 5 A12 

A8 6 6 A7 
A9 7 7 A6 
All 8 8 AS 
-BASE 2 ROM 9 9 A4 

Al0 10 10 A3 
D7 11 11 A2 
D6 12 12 Al 
D5 13 13 AO 
D4 14 14 DO 
D3 15 15 DI 

-EROM 2 16 16 D2 
-EROM4 17 17 EROM 6 
+5 18 18 Open 

Figure 2-32 ROM Cartridge Connector (J1,J2) 
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2. Base System 

Re■arks) 1. I/0 is referred to as "System-side" v iev. 
2. Each signal is at a standard TTL level. 

Signal Description 

AO - A14 

DO - D7 

-ERON2 - 7 

-BASE 1 ROK 

-BASE 2 RON 

-CARTRIDGE 
RESET 

I/0 

0 

I 

0 

I 

I 

I 

-CTVR 0 

Processor Address line AO - A14 

Processor Data lines 

These chip select lines are used to 
select ROS modules. 

Vhen wired to AOl pin (GND), -EROM7 is 
aade available. Addresses F8000 ­ 
FFFFF (Hex) are used by the ROM cart­ 
ridge. 

Vhen wired to AOl Pin (GND), -EROM6 is 
■ade available. Addresses F0000 ­ 
F7FFF (Hex) are used by the ROM cart­ 
ridge. 

This input when "low" causes a reset to 
the systen. The system vill remain 
reset until this line is brought back tc 
"high". This tab is usually vired vith 
an L shaped land pattern to the GND at 
A02 which provides a momentary "reset" 
when a cartridge is inserted or removed 

Me■ory Write Signal (open collector). 
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2.2 Fundamental System Function 

2.2.14. Printer Interface 

Centronics specifications for an 8 bit parallel interface are 
provided. 

8 

25pin 
Connector 

Buffer Data Latch 
8 

8 
Transceiver 

8 

Address 

Enable 

XIO · -M 

Data 
Read 

Data Write 

rite Control 

Status Read 

Read 
Control 

Command 
Decoder SLCT IN 

STROBE 
AUTO 
FDXT 
INIT 

ERROR 
SLCT 
PE 
ACK 

is» [Q][ Y 

Buffer 

Enable 5 

CLK 8 

Enable 

Reset 

Control 
Latch 

5 
CLK 

Driver 

Figure 2-33 Printer Interface Block Diagra■
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2. Base System 

The interrupt level is 7. To ■ake it possible to interrupt, 
control latch bit 4 should be changed to 1. 

Bus IRQ 

--ACK 
Level 7 Interrupt 

Control Bit 4 0 { 

Figure 2-34 Printer Interrupt 

[/0 Addresses are as f o 11 ows: 

1/0 Address Allocation 
(Hex) 

378. 37C Data Latch 

379.37 D Status 

37A.37 E Control Latch 

37B.37F Reserved 

( 

Re■arks) Address line A2 is not decoded and therefore either on 
of tvo l/0 addresses are to be used. 

The folloving descriptions apply when the IBM 5513 Printer is 
connected vi th the printer interface: 

Data Latch (1/0 address 378 or 37C) 

Printer output data are teaporar i }y kept in the Data Latch. 

Status (1/0 address 379 or s» { 
Input data read at 1/0 address 379 or 370 contain the f o 11 oie 
printer status' 

Bit 7 (BUSY): Vhen "O", a printer cannot accept data. 
Following are instances where "O" is set: 

1. Data Transfer 
2. Printing 
3. An error occurs 

( 
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2.2 Fundamental System Function 

Bit 6 (ACK) : When the printer finishes accepting data, 
it will return the signal -ACK to notify 
the system that it got ready to accept the 
next data. 

Bit 5 ( PE) : V hen the printer paper runs out, "1" is set. 

Bit 4 (SELECT) : V hen the printer is selected, "I" is set. 

Bit 3 (ERROR): When a printer error occurs, "O" is set. 

Bit 2 (KJ-CD) : V hen "1", connection to an Ia&e Printer 
is assume. 

Bit 1,0: Open 

Control Latch (address 37A or 37E) containes the printer control 
signal. 

Bit 7, 6. 5 : Open 

Bit 4 (INTR) : Vhen "]", an interrupt is possible (Level 7). 

Bit 3 (SELECT IN): Vhen "1", it is possible to control the 
printer fro the CPU. 

Bit 2 (INIT): Vhen "O", the printer is initialized. 
(More than 50 microseconds is required.) 

Bit 1 (AUTO FD): Vhen "1", a line feed is perfor■ed 
after each line is printed. 

Bit 0 (STROBE): 5 microsecond pulse (level "1") allovs 
sending of data for this duration. 
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2. Base System 

Hardvare Interface 

The connector used is a D shaped connector and the signal level 
is at standard TTL. 

13 12 2 I 

Ee p? -----Q 
25 14 

(System Side) 

Pin No. Signal Name 1/0 
I -STROBE 0 
2--9 DATA 0-7 0 

10 ACK I 
11 BUSY I 
12 PE I 
13 SLCT I 
14 -AL'TO FD 0 
15 -ERROR I 
16 -INIT 0 
17 -SLCT I i 0 I 

I I -; 
18 

19--25 
KJ-CD 
GND 

I --r---:--; 
j - j 

Figure 2-35 Pr inter Interface Connector (J 12) 

] [ 
L [ .... --- i u .!I,,, ,u,;m~ 

about5us -~ 

F - '' 
OATA-----41 i 

-STROBE--
1 ---,I I 

Figure 2-36 Tinins Chart 
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2.2 Fundamental System Function 

2.3. Keyboard 

The cordless keyboard is battery powered and interfaces to the 
system unit with an infrared (IR) optical link. There are two 
types of keyboards. One is a 83-key (Compact Keyboard) and the 
other is a 102-key (Fu 11 Keyboard). The keys are arranged in a 
standard typewriter layout with the addition of function keys 
and cursor keys. All keys are typamatic keys. (Vhen a key is 
pressed for more than 0.6 seconds, that key code is repeatedly 
sent out at a speed of 11 characters per second.) The 
microprocessor in the keyboard is normally in a standby-pover­ 
down mode until a key is depressed. When an optional keyboard 
cable is used, pover is supplied from the syste■ unit and 
signals are trans■itted via the cable. 

Figure 2-37 Full Keyboard 

Figure 2-38 Compact Keyboard 
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2. Base System 

Transuitter 

Serially encoded scan codes are transmitted to the system unit 
vi th a bit cell of 440 icro-sec. (Odd parity) After each scan 
code is trans■itted, they are added with 11 stop bits. When 
infrared link is used, logical 1 contains a 40 KHz(50 % duty 
ratio) carrier burst signals. 

I 11 Stop Bits I 

Data =· 2E · Parity = · 1 · 
Cable Data : 1.1------ 
[1]o]1]1[1]0]1]0]0] 1] 

Infrared Data 

Cable I Bit · I · I 
LJ 
Jed, I 
-\ 440i.s l- 

lolmed I Bit · 1 · I 
\lllll 40KHz SO% 

d I Duty Cycle 1--&UµsL 
440s 

Bit 0 ] __ ......;__....,LJ _ 

J -t220~,sL «. TE 

Bit ·o· I 
MM,, ow. 

j 22~rt::::: Mos % 

Fisure 2-39 Keyboard Data Transmission For■at 
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2.3 Key board 

Micro Processor 

The keyboard contains a ■icroprocessor and its functions are as 
follows; 

Suppress Chattering 
Scan Code Conversion 
Typamatic 
N Key Roll-over 
Simultaneous Keystroke check 
From parallel to serialized Scan Code Conversion 
Bi phase Modulation 

When keys are not pressed, the keyboard is in a standby-power 
down mode. 

Scan Code 

Each key is assigned a scan code and vhen a key is pressed or 
released, serially encoded codes are sent to the syste■ unit. 
The scan code when a key is released, is obtained by adding 
80 (Hex) to the scan code vhen a key is pressed. For instance, 
the scan code of "ESC" vhen pressed is "O1" and is "81" vhen 
released. (Reference : Appendix C) 

Error Detect 

The keyboard has an N Key Roll-over function. Every co■bination 
is possible at N = 2 and vhen at N = 3, ore than 95 i vill be 
correctly processed. When Keys of unavailable combination are 
pressed, scan code 55 (Hex) is sent to the systen unit as a 
phantom key and notifies it that the keystrokes are in error. 
In this case nothing vill appear on the display or incorrect 
words vill be displayed. 
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2. Base System 

2.4. Power Unit 

The power unit resides in the system box and provides 
current power to a systen board, a diskette drive and 
fan. The output is +5V, +12V, -12V. 

direct 
cooling 

Power Unit •·ithin an Expansion Unit r---------------------------7 
I 

P38 

ACW 

Regulator 
-+---...l-------t-0----i 

ACB 
• 12V 
+ 5V Expansion 
GNO Board 
GNO 

• 12V 

, -----------.....1 · 5 V I 
I I 

L _ - - - - - - - - - - - - - - - - - - - - - - - - - - - _1 

I : 
i I 

I I 
' I 
I I 
i l Power Unit within a System Unit r------------------------------. 

AC Outlet ' 

-0 

Diskette 
Drive 

P17 

12V 
-12V 
5y 5ystem 
GNDO Board 
GNO 

100Vac 

I 

I I 
L----------------------------' 

~ 12V 
GNO 
GNO 
·5V 

Diskette 
D) rive 

Figure 2-40 Power Unit Logic Diagram 
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2.2 Fundamental System Function 

Pover Specifications 

Voltage Rating Maximum Ripple Variance Current Current 
+ 5V 3.6 A SA l00mV ±5% 
+12 V 0.8 A 1.15A 150mV ± 5% 
-12 V 0.05A 0.05A l00mV ±5% 
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3. Video Subsystem 

The video subsystem allows the IBM color display, a vide variety 
of television-frequency ■onitors. or ordinary hoe TV sets to 
display characters and graphics. It can operate in black-and­ 
white as well as in color node and provides a lighten interface. 
In this chapter. an overall description of the VSS is mentioned 
first. followed by descriptions of the functions of the three 
video processors (VPl, VP2 and VP3). 
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3. Video Subsystem 

3.1. Introduction 

The video subsysten is ipleented using a (CRT controller and 
a video gate array. It contains three video processors. 

Video processor 1 (VPl) is used both in English and in Native 
ode. It can process alphanumerics and special characters 
(8 x 8 dot) vhich are co■patible vith PCir. It can also process 
a aaxinun of 640 x 200 dot 4 color graphics. 

Video processor 2 (VP2) is used in Native ■ode. It can 
process Kanji, Hiragana, full and half-size Katakana characters, 
alphanu■erics, special characters and a maxinun of 640 x 200 
dot 4 color graphics. 

Video processor 3 (VP3) is contained in an optional Exten- 
sion Video Card and is used in Extension Video mode. It can 
process Kanji, Hiragana, full and half-size Katakana characters, 
alpha-nuerics, special characters, grid lines which are 
co■patible vith the IBM Multistation 5550 and a maximum of 720 
x 512 dot tvo color graphics. 

There are four video frequencies available depending on 
operational aode. They are as follovs: 

3.5 MHz 
7 MHz 

14 MHz 
20 MHz 

160 x 200 dot 
320 x 200 dot 
640 x 200 dot 
720 x 512 dot 
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3.1 Introduction 

CPL' 

CIHC 
.Address 
;\lulti­ 
plexer 

p»seep 

t:: 
~- 

VRAM I 

CG I 
A 
Spec. char. 

Video Processor I 
(VP !/ 

Display 
]jxer 

Video Processor 2 
(VP 2) 

r-------, 

±.1:E 
~ 

CG 2 
Kanji 
Hiragana Gaij i 
Katakana RAM 
AX 
special char. 

Re■arks) 1. CG 
2. 
3. AN 

Character Generator 
Option 
Alphanumerics 

Figure 3-1 Video Subsyste■ Block Diagra■
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3. Video Subsystem 

3.2. Video Subsystea Henory Usage 

The base video color/graphics subsystem accesses 64K bytes of 
systena read/vrite aenory (RAN) and 32K bytes of video RAM, 
Vhen an opt ions 1 RAM card (64 KB) and an Extension Video Ca rd 
(32 KB video RAN included) are installed, video RAM space is 
expanded. 

The eaory used by the VSS is separated into VRAM 1 and V RAM 
2. VRAN 1 consists of 64 KB memory on the system board which 
is provided as a standard feature and 64 KB of expanded memory. 
VRAN 2 is 64 KB of video RAM (32 KB of expanded memory). 
The reading/vriting of video RAM is usually performed by first 
specifying the page and by using the virtual address. 

If an additional 128 KB of enory is added, it can not be 
accessed by the VSS and cannot be used as video RAM. When 192KS- 
of expanded eaory (one 64KB RAM card and one 128KB RAM card) 
is added, the address space of the 128KB ex pans ion comes first, 
fol loved by that of the 64KB on the system board and the 64KB 
expansion card (Reference: 5.5 Memory Hap) . 

The ■e■ory for displaying screens by the VSS (video RAM) uses th 
fol loving three concepts: 

- Virtual Address 
- Page 
- Page Register 

Virtual Addresses 

B8000 - BFFFF (Hex) are virtual addresses for VPl and VP2. 
A0000-AFFFF (Hex) are virtual address for VP3. The memory for 
these addresses does not physically exist. When a data 
read/vrite is perfor■ed fro■ the CPU to these addresses, the 
read/vrite is perfor■ed on the pages (any of O - B) vhich are 
specified by the CPU page register. 

Page 

A page is a eory block separated into 16 KB units. It is part- 
of a total of 192 KB enory vhich consists of 64 KB of base 
aeory and 64 KB of expanded enory. naki tot:] if 128 KB (yg» 
1) ylus 64 KB of Video RAN (RM 2j'. 5,'"® ·9ta.°',,}. 4ayed 
vith 1 2 or 4 pages The nub f e screen 1s lSP 1 y 

' · er o Pages n to di sP 8 a screen depends on the nunber .f ] ecessary 
resolution.[Four _Pases are ecs,,,''®[® @d the disl®> 2,g dot 
2 color or 360 x 512 dot 4 color Y O display a 720 x screen. 



3.2 Video Subsystem Memory Usage 

Page B - 

Page A 
Page 9 
Page 8 - 

Video RAM 

Address 
FFFFF 

~ 

[®" I coooo CRT 
Video Data .._ Display 

Page Select I B8000 Page Select 

20000 Page 7 - 

Page 6 
Page 5 - 

Page 4 
10000 Page 3 

Page 2 
Page 1 
Page 0 
Memory 00000 

Remarks) The enuory addresses shown above are correct for the 
case where only 64KB of expanded nenory is installed. 
(Reference : 5.5 Memory Hap) 

Figure 3-2 Video Henory Hap 
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3. Video Subsystem 

Page Register 

Pages 0-7 are al located for VRAH 1, vhile pages 8-B are for 
VRAN 2. The pages are selected by the page register. The I/0 
address for VRAH 1 is 3DF (Hex) and for VRAM 2 is 3D9 (Hex). 
Both are vrite-only 8 bit registers. There are two kinds of 
page registers, the CPU Page Register and the CRT Page Register. 

CPU Pa&e Resister 
specifies "page" for read/write from CPU to video RAM. 

CRT Pase Resister 
specifies "page" for display on the screen. 

I Page Register 1 Page Register 2 I 
i (I/0 address 3DF) (1/0 address 3D9) 
! B it } Meaning Remarks Bi t Meaning Remarks 

I 
All)OlAAA»JAJJAAAAOAAA 

0 CRT Page 0 f CRT P,ge 0 CRT Page 0 } CRT Page 
I I CRT Page 1 0-7 specified 1 CRT Page 1 8-B specified 

I 2 CRT Page 2 2 Open , 

I 3 I CPU Page 0 rPU P,ge 3 CPU Page 0 } CPU Page 
t 

4 CPU Page 1 0-7 specified 4 CPU Page 1 ; 8-B specified I 5 CPU Page 2 5 Open 
6 Display Mode 6 Open 

Selection 
7 Display Mode 7 Open 

i Selection 

Figure 3-3 Page Register 
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3.2 Video Subsystem Memory Usage 

Bits O - 2 
Which page in VRAH 1 (16 KB/page) to display is determined 
by these three bits in page register l. 
Which page in VRAM 2 (16 KB/pase) to display is deterained 
by these three bits in page register 2. 

Bits 3 - 5 
These three bits select the page for the data transfer in case 
the data reside at virtual addresses B8000-BFFFF (Hex). In 
Extension Video mode, bits 3 and 4 should be set to "O" and 
virtual addresses of A0000-AFFFF (Hex) are used. 

Bit 6, 7 (Only for VP 1) 
VPl display mode is selected. 

I Bit 7, Bit 6 ' Meaning . ------- ---- -- ---·--. -- --=-------------1 
O O I Al I text modes 
0 1 Low resolution graphics mode 1 

1 0 Open 
1 1 High resolution graphics mode 
I AAA g OJ3Jg JAAA Jee JANNA NOAA8AAA»AAJAAAAJJ 

Low Resolution Graphics Hodes: 

- 160 x 200 dots 
- 320 x 200 dots 
- 640 x 200 dots 

High Resolution Graphics Modes: 

- 320 x 200 dots 
- 640 x 200 dots 

16 colors 
4 colors 
2 colors 

16 colors 
4 colors 

The CPU page register allows pages other than that being 
displayed to be selected and to be read/vritten. A change of 
the contents of the CPU register does not affect the displaying 
screen, but when the contents of the CRT page register are 
changed, the screen being displayed vill change. Page changes 
are performed by the CRT page register by BIOS at the time of 
vertical line retrace of the display raster. Because of this, 
you can use page changes effectively to achieve an ani■ation 
effect without garbling the screen. 

(Reference: 2.2.6 Heory Space and I/0 Address Setting) 
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3. Video Subsystem 

3.3. Character Generator 

The Video Subsysten has tvo different character generators: 
Character Generator 1 (CGl) and Character Generator 2 (CG2). 

3. 3. 1. Charactor Genera tor 1 (CG 1) 

CGl consists of 2 KB of storage, for 
characters and is used only by VPl. 
8 x 8 dots. CGl has a 350 ns access 
An NN2364 (or equivalent) is used. 

The kinds of characters contained in CGl are as follows: 

alphanumerics and special 
One character consists of 
time/350 ns cycle-time. 

- 16 special characters for games 
- 15 characters for word processor editing 
- 96 ASCII graphic characters 
- 48 English characters 
- 48 graphic characters for business use 
- 16 synbols 
- 15 scientific characters 

3.3.2. Character Generator 2 (CG2) 

CG2, used by VP2 and VP3,uses 128 KB of ROM. 
The following are its characteristics: 

1. The IBM 5510 uses the J IS Level 1 Kanj i character set. 
CG2 contains Hankaku (half-size)characters of 8 x 16 dots 
such as alphanu■erics, special characters and Katakana, and 
Zenkaku (full-size) characters of 16 x 16 dots such as 
Hiragana and JIS Level 1 character set Kanj i. CG2 con ta ins 
8 x 8 alpha/nu■erics, special characters and Katakana which 
are used for 80 x 25 text aode display by VP2. 

2. CG2 consists of four 32 KB ROMs of type TM23256(or equiva 
lent) 

3. Access tie and cycle-time are both 250 ns. 
4. CG2 can be accessed froa the VP2 

fonts can be read through BIOS, 
characters in graphics ode, CG2 
is vritten on the video RAM. 

and VP3 code buffer and 
In order to display Kanjl 
is read by BIOS and 
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3.3 Character Generator 

5. In order to distinguish one-byte (Hankaku) codes fro■ two­ 
byte (Zenkaku) code, 256KB of virtual address space are 
used. The codes are then compressed 128KB of Kan.ji ROM 
(CG2). 

6. Vhen a Kanji is written on video RAM, the hardware uses 
the Kanji code to point to a ROM Kanji address and the 
character at that address is displayed. 

7. In enory, CG2 is allocated to 80000 - BFFFF. 

3-9 



3. Video Subsystem 

3.4. Display Function of VPl and VP2 

VPl and VP2 have the fol loving tvo display modes: 

- Text ■ode 
- Graphics ■ode 

The Graphic displaying functions of VPl and VP2 are the same, 
but their text displaying functions are different: 

VP1/VP2 Displaying functions 

I F . ·unction VPI 
f-----+------------+------------~ 
i Text ; 40 char. X 25 lines (AN) 
! Display I 80 ~ X 25 « (AN)k 

I ! 
I
I 

l 

V P 2 

20 char. X 11 lines (Kanji) 
40 X 11 « ( « ) 

40 X 25 (ANK) 
80 X 25 (ANK) 

' Graphics / 160 X200 dot 16 colors 
I Display , 320 X200 » 4 

I
I 1 320 X200 ~ 16 ~ * 

640 X200 ,, 2 I; 

j 1 640 X 200 4 h * 
...._I -,-----------+------------- 

I 
i 

Character 
: display 
ossible 
I 
' I 

I 
I 
! Super­ ! 
'Impose I 

Alphanumeric 
Special Characters 
(8 X 8 dot) 

I 
! 
j 
I 
! 
\ 
1 Graphics display only I 

The same as VP 1 

I 
I 
! 

I 
JIS Level 1 Kanji 
(16 X 16 dot) 
Hiragana (16 X 16 dot) 

Katakana, Alphanumeric, 
Special Char. (16 X 16 or 
8 X 16 dot) 

Katakana, Alphanumeric, 

Special Char. (8 x 8 do) ~ 

Graphics and Text displ~~-- _j 
Rearks) 1. 

2. 

~ indicates that 64 KB expa d d : ed 
for VP1. ne memory is requir 
Al stands for Alphanumeric id .ric 
and Katakana. an ANK for Alphanume 

, 

I 
Figure 3-4 VPl and VP2 Display Funct· 

1 on 
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3.4 Display Function of VPl and VP2 

3.4.1. VPI Text Display 

In color-text mode, 16 colors are available either for the 
foreground or the background. The number of background colors, 
however, becomes 8 when "blink" is used. One of 16 colors is 
available for use in the text mode screen border. 

The character generator contains 256 character fonts in its 2 KB 
ROM (CG 1). 

The display character codes are stored in even addresses, while 
their character attributes are stored in the odd addresses next 
to them. 

Video RAM Addresses 

0000 0001 0002 0003 0004 0005 ..__ ___._ ___.__ __._ ___.__ __. : 
Character Code Attribute Character Code Attribute Character Code 

L The right-half of Zenkaku Character or 
One character of Hankaku character 

The left-half of Zenkaku ( full-size) character or 
One character of Hankaku (half-size) character 

VPl Attributes 

(1) Blink is possible 

In the mode control 2 register, a "]" makes blink possible. 
The nunber of background colors, however, is reduced to a 
maxiuun of 8. 

MSB L.SB 
- 6 4 3 y I 0 ' 3 

B PA2 PA 1 P\O PA 3 PA2 P.-\ I PA 0 
I 

Foreground color ( Palette address) 

Background color ( Palette address) 

Blink control 
0 Non• blink 
1 blink 
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3. Video Subsystem 

(2) Blink is not possible 

MSB LSB 
7 6 5 4 3 2 1 0 

PA 3 PA2 PA 1 PA 0 PA 3 PA2 PA l PAO 
I 

I 
I 

~---------- Foreground color 
( Palette address) 

------------------ Background color 

( Palette address) 

3.4.2. VP2 Text Display 

VP2 Attributes 

(1) Blink is possible 

In the VP2 ode control 1 register, if bit 6 is "O", it is 
possible to display alphanumeric mode characters. (8 x 8 dots 
to display one character. Reference: 3.4.4 Video Gate Array.) 
In this display node, an attribute has the same meaning as in 
VPl. 

MSB LSB 
7 6 5 4 3 2 1 0 

ZN PA2 PA l PA 0 2 nd PA 2 PA l PA O 

--------- Foreground color 
( Palette address) 

~------------ Zenkaku character 

0 : 1st byte 
I ' 2nd byte ,__ Background color 

( Palette address) 
~-------------------- Character 

0 Hankaku 
I : Zenkaku 
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3.4 Display Function of VPl and VP2 

3.4.3. VP1 & VP2 Graphics Display 

VPl and VP2 support the following six graphics aodes: 

Graphics Mode 1 

Graphics mode 1 displays on an ordinary TV set, 12" color display 
or 14" color display and has the following characteristics: 

160 dot horizontal and 200 dot vertical display 
16 colors are available for each dot 
16 KB memory per screen are necessary, as the color is speci­ 
fied for each dot 
1 byte is required to specify 2 dots 
This corresponds to Screen Mode 1 in Basic. 

MSB 
7 6 5 4 3 2 

PA3 PA2 PAI PAO PA3 PA2 PAI 
1st display dot 2nd display dot 

LSB 
0 
PAO 

Graphics Mode 2 

Graphics ■ode 2 displays on an ordinary TV set, 12" color display 
or 14" color display and has the following characteristics: 

320 dot horizontal and 200 dot vertical display 
4 out of 16 colors can be displayed 
16 KB menory per screen are necessary, as the color is speci­ 
fied for each dot 
1 byte is required to specify 4 dots 
This corresponds to Screen Hode 2 in Basic. 

MSB LSB 
7 6 5 4 3 ') 

O 

PAT PA0 PAI PAO PAI PAO PAI PAO 
1st 2nd 3rd 4th 
display display display display 
clot dot dot dot 
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3. Video Subsystem 

Graphics Node 3 

Graphics ■ode 3 displays high-resolution 2 color graphics and 
is possible only on high-resolution displays. This mode has 
the following characteristics: 

- 640 dot horizontal and 200 dot vertical display 
- 2 out of 16 colors can be displayed 
- 16 KB ■e■ory per screen are necessary, as the color is speci­ 

fied for each dot 
- 1 byte is required to specify 8 dots 
- Th is corresponds to Screen Mode 3 in Basic. 

MSB 

7 6 5 4 3 
PAO PAO PAO PAO PAO 

LSB 
2 l 0 
PAO PAO PAO 

TTT-Sthdot 
- 7th dot 

6th dot 
,___ 5th dot 

.__ 4th dot 

L----------------- 3rd dot 
L------------------- 2nd dot 

.__ 1st dot 

Graphics Mode 4 

Graphics ode 4 displays on an ordinary TV set, 12" color dislaagg» 
or 14" color display and has the following characteristics: 

- 320 dot horizontal and 200 dot vertical display 
- 16 colors are available for display 
- 32 KB nenory per screen are necessary. as the color is spec! f ied for each dot • 
1 byte is required to specify 2 dots 
- 64 KB expanded enory is required f VPI 
- This corresponds to Screen Mode 4 • orB . • 

in asic. 

MSB 

7 6 5 4 3 2 0 

Pr > F Ao g) "? PAt PAo 
1st display dot 2nd display dot 

LSB 
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3.4 Display Function of VPl and VP2 

Graphics Mode 5 

Graphics node 5 can display only on high-resolution displays 
and has the following characteristics: 

640 dot horizontal and 200 dot vertical display 
4 out of 16 colors can be displayed 
32 KB memory per screen are necessary, as the color is speci­ 
fied for each dot 
64 KB expanded memory is required for VPl 
2 bytes are required to specify 8 dots 
This corresponds to Screen Mode 5 in Basic. 

MSB LSB 
byte 7 6 5 4 3 2 0 
Even PAO PAO PAO PAO PAO PAO PAO PAO 
Odd PAl PAI PAI PAI PAI PAl PAI PAl 

[ .__ 8th dot 
.._ 7th dot 

,, "",th ([(y] 
..__ 5th dot 

.___ 4th dot 

-----------------3rd dot 
.___ 2nd dot 

--------------------- 1st dot 
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3. Video Subsystem 

Graphics Node 6 

Graphics ode 6 can display only on a high-resolution display. 
This ode is achieved by combining tvo screens. One is screen 
aode 5 of VPl and the other is screen mode 5 of VP2. Th is mode 
has the folloving characteristics: 

- 640 dot horizontal and 200 dot vertical display 
16 colors can be displayed 
64 KB ueuory per screen are necessary, as the color is seci­ 
fied for each dot 

- 64 KB expanded ueory is necessary 
- 4bytes are required to specify 8 dots 
- This corresponds to Screen Mode 6 in Basic. 

The lovest 2 bits of the Palette address are used to set the 
value in VPl video RAM. 

MSB LSB 
byte 7 6 5 4 3 2 1 0 
Even PAO PAO PAO PAO PAO PAO PAO PAO 
Odd PAI PAI PAl PAI PAI PAI PA] PA] 

TT T 8th dot 
7th dot 
6th dot 

'---------------5th dot 
'----------------- 4th dot L....... 3rd dot 

L.......-------------------- 2nd dot 
L.......---------------------- lst dot 
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3.4 Display Function of VPl and VP2 

The highest 2 bits of the palette address are used to set the 
value in VP2 video RAH. 

MSB L.SB 

byte 7 6 5 4 3 2 1 0 
Even PA2 PA2 PA2 PA2 PA2 PA2 PA2 PA2 

Odd PA3 PA3 PA3 PA3 PA3 PA3 PA3 PA3 

I­ 
I 

.__ 8th dot 
.__ 7th dot 

'------------- 6th dot 
.__ 5th dot 

'----------------- 4th dot 
l-..-----------------3rd dot 

'---------------------2nd dot 
'-----------------------1st dot 

In graphics mode 6, methods of specifying the palette address 
differs fro those of graphics odes l through 5. 

Mode 1 - 5 address Mode 6 address Hex. Value 
PA.3 PA2 PAI PAO PA3 PA2 PAI PAO 
0 l) 0 O 1 0 1 0 0-.A 

0 0 0 l l 0 I l 1 'B 
0 0 I 0 l 0 0 0 2,8 
I) () I I I 0 0 I 3'9 
(J I (I 0 I I I 0 4.E 
() I 0 l l 1 l l 5/F 
0 I l 0 I l 0 0 6 C 
() I I I I l () 1 7/D 
I 0 () 0 0 0 I 0 8.'2 
I () 0 I 0 0 l l 9/3 
I ( I (0 0 0 0 0 A/0 
I \l I I 0 0 0 I B.'l 
I I fl 0 0 I I 0 C'6 
1 I 0 l 0 I I I D.7 
I I I 0 (l I (0 0 E'. 
I I I I 0 I (0 I F. 5 
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3. Video Subsystem 

3.4.4. Video Gate Array 

The video gate array controls the video functions and the I/O 
address is 3DA (Hex). The gate array for VPl and VP2 has 8 kin 
of internal registers. There are internal registers for each o­ 
VPl and VP2 and also ones used conuonly by VPl and VP2. 

To control read/vrite to a register, a flip-flop latch is used. 
Each tine a vrite is perfor■ed to an 1/0 register, address/data 
flip-flop latch viii be reversed. When a read is performed, 
this flip-flop changes to "address status", 

~ ;J Read Write H Write 

1/0 address Register Data 
3DA address 

The following are descriptions of the registers: 

Internal Register Address 

The addresses for VPl and VP2 are the same. When a register f or 
VPl is accessed, however, the "P" bit of memory block GA2A shoul 
be "l". Si■ilarly, vhen a register for VP2 is accessed the "p" 
bit of enory block GA28 should be "1". (Reference 2.2.6 Memor• 
Space and I/0 Address Setting) 
r---------------------------- 
; Address(Hex) i Register Name 

00 Mode control l register (separate)-­ 
0] Palette mask register (separate)----4 
02 Border color register (common) --; ___ j 
03 Mode control 2 register (separate) 1 

-----------~ 04 Reset register (common) I 
05 Transparent palette register(tor vP oniy 

j 06 Superimpose control register (commo») : 
1 10~ IF I Palette register ( common} -----------; 

---------J 
Reaarks) separate --- separately used by ypj 

conon ----- couonly used b and VP2 
y VPI and VP2 
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3.4 Display Function of VPl and VP2 

Mode Control 1 Register 

This is a write-only 8 bit register and the address in the video 
gate array is 00 (Hex). 

Bit' vP1 function' Tip2 function, • - -·--· ·---·-·-----·--+------- ·----------1 
• ]_Hieh to low bandwidth [ High o low bandwidth y 
'![Graphics/Text [ Graphics/Text 
. 2 ! 

. 3 Video enabie7] video enable ; •· - . ---···-----·--····-·---~------------1 
; 4 : 16 color graphics ; 16 color graphics ! . .. - ----•· ---------------- -----· 
' 5 

6 VRAM 2 Kanji/AN mode 
7 Super 16 color 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit 4 

Bit 6 

B it 7 

The high video bandwidth display requires it to be "I", 
The following display modes require the high video 
bandwidth. 
An optional 64 KB expanded RAM card is required for VPl. 

80 char. x 25 lines text mode 
640 x 200 dot 4 color graphics 
320 x 200 dot 16 color graphis 

"1" for all graphics modes, "0" for text mode. 

Alvays "O", 

"1" makes the video signal available. "O" makes it not 
available and the screen beco■es border color. 

"1" for 160 x 200 dot 16 color graphics and 320 x 200 
dot 16 color graphics. 

For VP2. "1" nakes it possible to display Kanji charac­ 
ters using VRAM 2. When it is "0" and bit 1 is "o, 
80 chars. x 25 lines text display (ANK) is possible 
using VP2. 

For VP2. "1" makes it possible to dislay 640 x 200 dot 
16 color graphics (screen mode 6). In this case, as 
both VRAM 1 and VRAM 2 are used, superimpose is not 
possible. 

3-19 



3. Video Subsystem 

Palette Hask Register 

This is a vrite-only 8 bit register and the address in the 
gate array is 01 (Hex). "O" makes it possible to mask the 
palette. 

Bit } VPI function VP 2 function 
0 I Mask bit 0 Mask bit 0 

I 

1 l Mask bit 1 Mask bit 1 ' 
2 I Mask bit 2 Mask bit 2 
3 i Mask bit 3 Mask bit 3 
4 ! - VRAM 1 

I 5 I - VRAM 2 
6 ! - Extended video 
7 ! - Video bandwidth control : 

v •• , 
I 

Bit 0 3 "O" aasks palette register address bit. 

Bit 4 "1" akes VPl access V RAM 1. 

Bit 5 "1" ■akes VP2 access VRAM 2. 

Bit 6 I" ■akes VP3 access VRAM 3. 

Bit 7 This changes the video bandwidth. "O" sets 14 Hila 
while "1" sets 20 MHz. 

Border Color Resister 

This is a vrite-only 4 bit register vhose address in the video 
gate array is 02 (Hex). The four bi ts correspond to R, G, B an 
I and the border color is fixed by their combination. 

I VPI, VP2 
! Bit I Color I 

0 I B (Blue) 
I I I G (Green) 
2 [ (Red) 
3 1 I (Intensity) 
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3.4 Display Function of VPl and VP2 

Mode Control 2 Register 

This is a write-only register whose address in the video gate 
array is 03 (Hex). 

Bit VPl function VP2 function 
0 always "O" always 'O 

QI 

1 Blinking Blinking (" 0" in Kanji) 
2 always 'O" always "O" 
3 2 color graphics 2 color graphics 
4 - I English mode 

Bit 1 When "1", the attribute byte in text display has the 
following meaning­ 

MSB LSB 
7 6 5 4 3 2 l 0 
B PA2 PAI PAO PA3 PA2 P.-\1 P.-\0 

L~• 1 

L Foreground ~olor L Background color 
Blinking 

When "O", the attribute byte in text display has the 
following meaning­ 

MSB 1SB 
7 6 5 4 3 2 ® 

PA3 PA2 PAI PAO PA3 PA2 PAI PAO 

: Fmg,md :.,., 
Background color 

In graphics mode, when the control 2 register bit 1 is 
"]", the palette (PA3) high bit address is replaced by 
character the blink rate and for this, 2 colors viii be 
displayed alternately. If the palette of the higher 
half and the lover half are the same, the color reaains 
unchanged. If they are different, two colors vill be 
displayed alternately in accordance with the blink rate. 
To cause this, only 8 colors are possible and bit 3 of 
the palette ask register becoaes inactive. 
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3. Video Subsystem 

Bit 3 

Bit 4 

"1" vhen in 640 x 200 2 color graphics mode. 

"]" vhen in English ode. The enory space for the 128 
KB expanded RAM card is placed after that of the 64 KB 
enory on the systen board and the 64 KB expanded RAM. 
"O" vhen in Hat i ve and Extended Video mode. In this 
case, enory space for the 128 KB expanded RAM is always 
placed after eory address 20000 (Hex). 

Reset Register 

This is a vrite-only 2 bit register whose address in the gate 
array is 04 (Hex). 

Bit ! Function 

0 I Asynchronous Reset 
I I Synchronous Reset 

Bit O 

Bit 1 

"j" issues an asynchronous reset in the video gate array 
and stops all memory cycles. All output signals are 
tri-stated and emory is cleared. This reset should be 
issued only once after power-on and then the synchronous 
reset should be used. 

"j" issues a synchronous reset in the video gate array 
and stops all memory cycles. All output signals stop. 
Vhen a synchronous reset is made after a memory refresh 
at the tine of a display mode change, the contents 
of the gate array ■ode control register and the CRT 
control register will be changed. After the synchronous 
reset is rel eased, a memory refresh is done. 
In this vay, the memory contents will not be changed 
even at the tine of display ode change. 

Transparent Palette Register 

This is a register for VP! only and specifies which palette 
register vill becone transparent. The address in the gate arr a> 
is 05 (Hex). 

Bit Function 

0 I Register Select 0 
1 Register Select 1 
2 Register Select 2 
3 Register Select 3 
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3.4 Display Function of VPl and VP2 

Superi■pose Control Register 

The address in the gate array is 06 (Hex). It controls super­ 
imposing of VRAM 1 and VRAM 2. 

Bit Function 

0 Priority Control 
1 Transparent Control 
2 Mode Control 1 
3 Mode Control 2 

Bit 3, 2 = 11 
10 
01 
00 

OR 
AND 
XOR 
has the following ■eanings depending on bits 
0 and 1. 

I Bit 1, 0 Foreground Background Transparent(Y or N) 

ll (I RAM 1 RAM 2 NO 
( I RAM 2 VRAM 1 NO 
I II RAM 1 RAM 2 YES 
1 I RAM 2 VRAM 1 Background color is 

displayed in the 
foreground 
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3. Video Subsystem 

Palette Register 

This is a vrite-only 4 bit register. The combination of the 4 
bits selects a color. There are 16 registers and the addresses 
in the video gate array are 10 - 1F (Hex). 
Each address has a corresponding color code. 

Color Code Palette Register 
(Hex) Address (Hex) ... 

0 JO 

1 11 
2 12 
3 13 
4 14 

5 15 
6 16 
7 17 
8 18 

9 19 

A IA 
B 1B 
C IC 
D 1D 

E lE 
F lF 

Fisure 3-5 Palette Register and Color Code 
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3.4 Display Function of VPI and VP2 

Palette Bit 
I R G B Color 
0 0 0 0 Black 
0 0 0 1 Blue 
0 0 1 0 Green 
0 0 1 1 Light Blue 
0 1 0 0 Red 
0 1 0 1 Purple 
0 1 1 0 Yellow 
0 1 1 1 White 
1 0 0 0 Bright Black 
1 0 0 1 Bright Blue 
1 0 1 0 Bright Green 
1 0 1 1 Bright Light Blue 
1 1 0 0 Bright Red 
1 1 0 1 Bright Purple 
1 1 1 0 Bright Yellow 
1 1 1 1 Bright White 

Figure 3-6 Palette Resister and the color displayed 

Vhen the palette is loaded, the video is in a "display disable" 
status and the color on the screen is set depending on the 
contents of the register which the processor specifies. 
When the progra finishes loading the palette, the video changes 
a&ain to a "display enable" status. 

3-25 



3. Video Subsystem 

3.4.5. Super inpose 

VPl and VP2 operate on the sa■e clock at 14.31818 MHz. The two 
video signals can be i■posed using the mixer. The video mixer 
includes a 4 bit x 16 word palette. The mixer sets the priority 
of VPl and VP2 and a I I ovs screens to be imposed using such logic 
operations as ANO, OR, or XOR. 

VP2 

I~ Kanji ANK 160 x 320 x 640X ANK 320 x 640X Kanji B 
20 x 40x 200 200 200 80 x 200 200 40 X e II 26 l6C 4 C 2C 25 l6C 4 C II 0 

• AN X X X X X X X X X 
40x 25 

160x 200 0 0 0 0 0 X X X X 
I6C 

320 x 200 0 0 0 0 0 X X X X 
4 C 

VPI 
640x 200 0 0 0 0 0 X X X X 
2C 

AN X X X X X X X X X 
80 x 25 

320x 200 X X X X X 0 0 0 0 
16C 

640x 200 X X X X X 0 0 0 0 4 C 

Rear ks) 0 ---- 
x ---- 
AH --­ 
AHK -­ 
C ---- 

Iuposition Possible 
Impossible 
Alphanu■eric, 
Alphanumeric, 
Color 

Special CA aracter 
Special Character, Katakana 

Figure 3-7 Combinations for Superimpose 
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3.4 Display Function of VPl and VP2 

3.4.6. Video RAM and Display Screen Relationships 

The size of video RAM necessary to display graphics depends on 
what is being displayed. 

The following displays require two banks of memory, each of 
which is 8000 bytes: 

Graphics mode 1 (160 x 200 dot 16 colors) 
Graphics mode 2 (320 x 200 dot 4 colors) 
Graphics mode 3 (640 x 200 dot 2 colors) 

2 dots/byte 
4 dots/byte 
8 dots/byte 

ll}pf@&/\pp? 

2 

3 

0000 1 ~ 

2000 I- - 204 F 

0050 

2050] 
I 
l 

I 0

-------- [[ := {var] I -=---- 
199 l_J_. -~------- ------------8 

I 

1 

Reaark) The value in the rectangle indicates the relative 
address (Hex) of the video RAM. 

Figure 3-8 Video RAM and the screen (1 of 2) 
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3. Video Subsystem 

The folloving displays require four banks of enor;y, each of 
vhich is 8000 bytes. 

- Graphics 1ode 4 (320 x 200 dot 16 colors) 
- Graphics ■ode 5 (640 x 200 dot 4 co 1 ors) 

1--------160 bytes/line---------1 

Re■ark) The value in the rectangle indicates the relative 
address (Hex) of the video RAM. 

Figure 3-8 Video RAH and the screen (2 of 2) 
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3.5 VP3 Display Function 

3.5. VP3 Display Function 

VP3 is a video processor for Extension Video mode and is 
included in an optional Extension Video card. 

3.5.1. VP3 Text Display 

VP3 supports display of the following types of text 

Kanji, Hiragana 
Zenkaku(Full-size) 16 x 16 dot, 40 characters x 25 lines 

Katakana, Alphanumerics, Special Characters 
Zenkaku(Full-size) 16 x 16 dot, 40 characters x 25 lines 
Hankaku (Half-size) 8 x 16 dot, 80 characters x 25 lines 

Vertical and Horizontal Grid lines 

Attributes differ betveen monochroe and color displays. 

Monochro■e display attributes: 

MSB 
7 6 5 4 

I B I us I HG I re I INT I RV I EH I ZN I 
I 

3 2 
LSB 
0 

Character 
"0 " Hankaku 
"1 " Zenkaku 

When Zenkaku 
"o "...... I st byte 
"j"..--- 2 nd byte 

Reverse video 
Intensity 
Grid line (vertical ) 
Grid Line ( horizontal) 
Underline 

K[jg 
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3. Video Subsystem 

Color Display Attributes: 

MSB 

7 6 

[s]c [ o] vc] R [ v] EH] zN ] 

I 
5 4 3 

LSB 
0 

Character 
"0 Hankaku 
" 1 .. · · ·· · · Zenkaku 
V'hen Zenk aku 
.. 0 " 1 st byte 
" 1 ·• · · ·· · · 2 nd byte 

Reverse Video 
Color : " 0 ·• for Red 
Grid line (vertical) 
Grid Line (horizontal} 
Color "O " for Green 
Color : "o " for Blue 

Rearks) 1. The conbi nation of bi ts 3, 6 and 7 uakes it poss i b 1 e 
to display 8 colors. 

2. Display is not possible when all of bits 2, 3, 6 and 
7 are "1", 
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3.5 VP3 Display Function 

3.5.2. VP3 Graphics Display 

In VP3 graphics display, the address space of A0000 - AFFFF (Hex) is 
al located as the video RAM virtual addresses. 

VP3 supports the following two graphics modes: 

Mode 1 
Mode 2 

Mode 1 

360 x 512 dot 4 colors 
720 x 512 dot 2 colors . ' . 

Mode 1 graphics display has the following characteristics: 

360 horizontal x 512 vertical dot display screen 
4 out of 16 colors can be displayed at one tie 
46,080 bytes of memory are required, as the color is 
specified for each dot. 
1 byte specifies 4 dots. 

MSB L SB 
- G Oo 4 3 2 0 ' 
PA I'-\ 11 P.A 1 P.A P.-\ I PA O P.A 1 PA 0 

1st 2nd 3rd 4th 
display display display display 
dot dot dot dot 
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3. Video Subsystem 

Mode 2 

Node 2 graphics display has the following characteristics; 

- 720 horizontal x 512 vertical dot display screen 
- 2 out of 16 colors can be diplayed at one time 

46,080 bytes of eory are required, as the color is 
specified for each dot. 

- 1 byte specifies 8 dots. 

MSB LSB 
7 6 5 4 3 2 1 0 

PA 0 PAO PAO PAO PAO PAO PAO PAO 

7 8th dot 
7th dot 
6th dot 
5th dot 
4th dot 
3 rd dot 
2nd dot 
1st dot 



3.5 VP3 Display Function 

3.5.3. Gate Array 

The VP3 gate array is contained in an optional Extension Video 
Card and the I/0 address is 3DD (Hex). The gate array has eight 
internal registers whose internal addresses are 00 - 07 (Hex). 
The internal registers perform various controls on VP3. 

Write to internal register 

Step 1 

Ste 2 

Step 3 

Read 

Write 

Read (Dunny) at I/0 address 3DD (Hex) 

Write 

Vrite internal register address 
at I/0 address 3DD (Hex). 

Write the internal register data 
which was specified in the above 
step 2 at l/0 address 3DD (Hex). 

End 
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3. Video Subsystem 

Resister 0 

The internal address is 00 (Hex). Vhen any data are written 
in this register, a write to the internal register is made 
possible. 

Register 1 

The internal address is 01 (Hex). Vhen any data are written 
in this register, a write to the internal register is made 
impossible. Registers other than the palette register are 
cleared. 

Resister 2 

The internal address is 02 (Hex) • 

MSB 

[7Jo]s[+[a]2]1]o] 
I 

LSB 

Cursor mode selection (Mono. text only) 
"o" : CRTC Cursor 
" 1 " : Character Box Reverse 

Display mode 
"O" : Text 
" 1 " : Graphics 
Synchronous Pulse 
" 0 " : impossible 
" " : possible 

Video Pulse 
h O " impossible 
" 1 " : possible 

Open 
Cursor Length 
" 0 " Hankaku length 
" 1 " • Zenkaku length 

Open 
!__ Open 

In color aode ("1" at bit 7 of Register 5), only "O" at bit 0 
is valid. 
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3.5 VP3 Display Function 

Re&sister 3 

This register contains the information for setting the color in the 
palette register. The internal address is 03 (Hex). 

MSB .. 
[7[[s]1]a]?]1]o] 

I I I 

I 

L SB 

(Intensity) 
R (Red) 

G (Green) 
B (Blue) 
Open ( 0 ) 
Open ( 0 ) 
Palette register address 
Palette register address 

Bit 7, 6: 

00 Palette register 0 
01 Palette register 1 
1 0 Palette register 2 
11 Palette register 3 

The palette registers O through 3 can be used in 360 x 512 dot 
graphics display. The palette registers O and 1 can be used 
in 720 x 512 dot graphics display. 

Resister 4 

The internal address is 04 (Hex). A write is perfor■ed against 
this register to make the clock available (any data will do). 
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3. Video Subsystem 

Resister 5 

The internal address is 05 (Hex). 

MSB LSB 

[7lo]s]+]s]?]1]o ] 

I I Grid line color 
Grid line color 
Grid line color 
Grid line color 
Open 
Open 
Foreground Intensity 
( Color text, Mono-graphics) 

B (Blue) 
G (Green) 
R (Red) 
I (Intensity) 

Display 
"Q" Mono. mode 
" 1 " : Color mode 

Resister 6 

The internal address is 06 (Hex). 

MSB LSB 

[7[6]5]4]a]2] 1] o ] 

I I Reserved 
Reserved 
Reserved 
Resolution 
" : 360 X 512 dot 4 colors 
" 1" : 720 X 512 dot 2 colors 
Reserved 
Reserved 
Reserved 
Reserved 
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3. 5 VP 3 Display Function 

Register 7 

The internal address is 07 (Hex). 

MSB LSB 
[7[6[5] 4]3]2[1]o] 

I I 
I Reserved 

Reserved 
Reserved 
Reserved 
Background color 
Background color 
Background color 
Background color 

B (Blue) 
G (Green) 
R (Red) 
I (Intensity) 

Display Mode Selection 

The VP3 display mode is set by the combination of the bits as 
follows: 

1. 
2. 
3. 

Resister 2, bit 1 
Resister 5, bit 7 
Resister 6, bit 3 

X 
Y 

z 

Display mode 

Mono. Text 
Color Text 

Mono. Graphi 

Color Graph 

Color Graph 

x Y z - 
0 0 - 
0 1 - 

Jl»J 

cs 1 0 - 
el Ne Awes)J» 

ics (mode 1) 1 1 0 
», lull I gJu a 

ics (mode 2) 1 1 l ---~ 
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3. Video Subsystem 

3.5.4. Video RAM and Display Screen Relationships 

Two banks of enory each of 23,040 bytes are used to display the 
following: 

- Graphics ■ode 1 (360 x 512 dot, 4 colors) 
- Graphics ode 2 (720 x 512 dot, 2 colors) 

1--------90bytes/line-·-------j 

line 0 1------------------I A 0059 

t 

=..--a3 
511 Di--------------~ 

Reark) The value in the rectangle indicates the absolute 
address (Hex) of the video RAM. 

Fisure 3-9 Video RAM and the screen (VP3) 
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3. 6 CRT Controller 

3.6. CRT Controller 

The HD46505 is used as the CRT Controller (CRTC). It has 19 
accessible internal registers. One of these registers, the 
Index register, is actually used as a pointer to the other 18 
registers. It is a write-only register and the I/0 address is 
3D4 (Hex). In order to write data in any of the 18 resisters, 
the Index register is first loaded with the necessary pointer. 
Then, the Data register is loaded with the information to be 
placed in the selected register. The data register is loaded 
from the processor by executing an OUT instruction to 1/0 
address 3D5 (Hex). 

The following are the relationships between the odes and the 
registers 

Register \"P 1 & VP 2 VP 3 
Text Graphics 

No. Address 
Kanji AN Low High Text Graphics 

20x 11 40 >: 11 40 x 25 80 X 25 Band Band 
RO 0 38 71 38 71 38 71 65 38 
RI I 28 50 28 50 28 50 50 2 D0 

R2 2 2F 5 C 2F 5C 2E 5B 58 31 
FR 3 3 06 DC 06 QC 06 oc AC A 6 
R4 4 OD OD IF IF 7F 3F IA 47 
FR5 5 QA 0 A 06 06 06 06 02 00 
R6 6 OB OB 19 19 64 32 19 40 
R7 7 oc oc IC IC 70 : 38 19 41 
RS 8 02 02 02 02 02 { 02 03 03 
R 9 9 11 II 07 07 01 ! 03 13 06 lee QM see ,.._ 

-" R 10 A 10 10 06 06 26 ; 26 13 27 NO AJA Ml ANJA»NIMMO0JJAAAAAJJJJJ ~- 
Rll B 11 11 07 07 07 I 07 14 07 ..,._. _______ --- - -,-. 
FR12 C 00 00 00 00 00 00 00 00 ~---- J 4gr a ---- goo, ·- sos R13 D 00 00 00 00 00 00 00 00 ~------ - .. - --- - -- ... - 
R 14 E 00 00 00 00 00 00 00 00 QI , gJMAOlJAg - FRI5 F 00 00 00 00 00 00 00 00 NOA»so -------- JANI8ii 

R 16 10 Light pen data (High Address ) Read- only ·-- ---• . 
R 17 11 Light pen data (L.ow Address ) Read- only 

Remark) Al I register values are given in Hexadecimal. 

Figure 3-10 Display and CRTC Register Value 

3-39 



3. Video Subsystem 

3.7. Light Pen Interface 

The light pen interface is designed for RGBI (Red, Green, Blue, 
Intensity). Due to tining differences depending on different 
display types, the rov/colu■n value returned from the CRT may 
vary. These differences ust be compensated for through 
software. 

The folloving shov the light pen data read sequences: 

Start 

Read 1/0 address 3DA (Hex) 
Read Bit 1 LP strobe latch 
Status Bit 2 : -LP S V 

0 Light Pen switch is on. 
1 Lish t Pen switch is not pressed. 

0 Light Pen is not lighted. 
1 Light Pen is lighted and address 

data are in R16 and R17 of CRTC. 

Read CRTC 
R16, R 17 

Reset 
LP Strobe 
Latch 

Write data in 1/0 address 3DB (Hex). 
(Any data viii do.) 

End 
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3.7 Light Pen Interface 

Hardware Interface 

A 1 ight pen is connected to a five pin connector on the back of 
the systen unit. 

( System Side) 

Pin No. Signal 1/0 
1 +12 V 0 
2 -LPENINPUT I 
3 +5 V 0 
4 =LPEN SW I 
5 GND - 

Figure 3--11 Light Pen Interface Connector (J9) 
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3. Video Subsystem 

3.8. Video Subsystea I/0 Addresses 

In Hative Node, 1/0 addresses used by the Video Subsystem are 
initialized with the following but they can be changed by 
the software: 

Address 4.9 A8 A7 A 6 A5 A 4 A3 A2 :\I A0 Register 
(Hex. ) 

3D\ I I I I 0 I I 0 I 0 VP1/2 Gate Array 
3 DB I I I I 0 I I 0 1 I Light Pen Latch Clear 
[aDe I I I I 0 I l I 0 0 Light Pen Latch Set 
3D0.3D2 I I I I 0 1 0 x Xx 0 CRTC Index Register 
}3+.s6 
! 311.,3D3 I I l I 0 I 0 x x l CRTC Data Register 
3D5.3D7 
3 DF I I I l 0 I I 1 I 1 Page Register 
3 Dl I I l I 0 l I l 0 l \.'P3 Gate Array 

X =N/A 

Figure 3-12 Video 1/0 Addresses 
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3. 9 Hardware Interface 

3.9. Hardware Interface 

This interface provides power to an optional TV Adapter. The 
signal level is standard TTL but the audio output operates with 
a IV Peak-to-Peak signal biased at OV which can drive a 10 K Oh 
or greater input i■pedance. 

8 2 I E ·3? 0-·--0 
15 9 

(System Side) 

Pin No. Signal ! 1/0 
I G ·- - 
2 R 

' 0 
3 ' - ilsY NC 0 ; 

4 i VSYNC 0 ' 
5 H =L S 0 
6 : I 0 

' 7 B 0 ' 
8 GNI - 

i 9 GD - 
10 G 0 
11 Co! oR C? .oCK 0 
l'.! I -1:!i° 0 ; 

1.3 I DOT CL.OCK 0 
I 1-1 AUDIO 0 

15 GND ' i - 

Figure 3 -13 Display lntedace (Jl5) 
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4. System Options 

The IBM 5510 system provides connectors on the systea board 
for optional feature installation. In this Chapter, optional 
features and their connection to the syste■ are described. 
I/O devices can be connected to the Expansion Channel connectors. 
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4. System Options 

4.1. 64KB RAM Card 

To display 80 characters x 25 lines in text mode, or 640 x 200 
dots in 4 colors or 320 x 200 dots in 16 colors in graphics 
■ode, the systen RA size should be expanded to 128KB through 
installtion of this option. This card consists of one board 
and connects to a 50 pin connector on the system board. 
(Only one 64KB card can be installed.) 
When this card is inserted, the addressing uethod is changed. 
This nenory option uses the 0DD memory space, vhile the system 
eory is decoded as the EVEN memory. When an additional 128KB 
of RAM is installed, the addresses will again be changed. 
(Reference : 5.5 Memory Map) 
Henory refresh is performed on the system board logic. 

Figure 4--1 64KB RAM Card 
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4.1 64 KB RAM Card 

The following are the connector specifications for the JX 64KB 
RAM Card. 

Pin Pin Signal Signal (A) (8) 

DO A 1 81 01 

Do2 2 2 03 

D4 3 3 05 

D6 4 4 07 

+5V 5 5 +5V 

GND 6 6 GND 

AO 7 7 Open 

V1A0 8 8 V1A1 

V 1A2 9 9 V1A3 

V1A4 10 10 V1A5 

V1A6 11 11 V1A7 

Open 12 12 Open 

RAST 13 13 CASI 

-WET 14 14 SPLl 
SAT1 15 15 AGPD 

VIDEO MEMR 16 16 GATE 
-DIS CASO 17 17 -DIS ED 
-LCG 18 18 Open 
GACO 19 19 GACT 
GAC2 20 20 GAC3 
G AC4 21 21 GAC5 
GAC6 22 22 GAC7 
-64K CD IN 23 23 Open 
Open 24 24 Open 
Open 25 25 Open 

Fisure 4-2 64KB RAH Card Connector Specifications (J6) 
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4. System Options 

I/0 refers to the view from the card side. 

Description ----------------------------------------- Si&na l I/0 -------- 

-RAS I 

AO I 

-DISABLE I 
EDATA 

SATl I 

GACO - GACT 

DO- D7 

VlAO - V1A7 

VIDEO MEMR 

-AGDP 

-DIS CASO 

0 

l/0 

I 

I 

I 

0 

Row Address Strobe. This timing pulse 
sets the row address for the RAM modules. 

Address line AO. \lhen this bit is "1", 
the 64KB RAM card is selected. 

Vhen the expansion RAM card is installed 
and the microprocessor is reading an odd 
byte of data, the expansion card tri­ 
states the latch for an even byte of data 
on the system board using this line. 

This signal indicates that the expansion 
RAM card should latch up data from the 
expansion RAM into the attribute latch. 

These data lines contain VPl data fro 
the attribute latch. 

Data lines DO - D7. 

These are multiplexed address lines and 
contain the rov, column, and CRT 
addresses. 

This signal when high indicates that the 
video RAM is being accessed. 

This line vhen lov indicates that a CPU 
RAM cycle is occurring. 

This line is used to disable the system 
board CASO vhen a system microprocessor 
write is occurring in the expansion 
RAM. 

CAS1 

-LCG 

I 

0 

GATE I 

Column Address Strobe 1 

This line is used to instruct the 
board that attributes or graphics 
should be read fro the expansion 
card. 

Th LCG output. is line becomes the 

system 
data 
RAM 
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4.1 64KB RAM Card 

Signal -------- 

-VEl 

SPL1 

-64KB CD IH 

1/0 --- Description 
---------------------------------------- 

I 

I 

0 

This line instructs the enory that the 
a microprocessor write cycle is occur­ 
ring. 

This line instructs the expansion RAM 
card to latch the data fro■ the 
expansion RAM into the microprocessor 
latch. 

When a 64KB expansion RAM card is 
inserted, this line is low. 
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4. System Options 

4.2. 128KB RAN Card 

The 128KB RAM card expands the system's memory size by 128KB 
increments up to 512KB maximum. The 128KB RAM card plugs into 
the 1/0 Expansion Connector on the system board or Expansion 
unit. This eory is 150ns dynamic RAM. Addres decode and 
refresh logic are included on this card. 
One card can be installed in the base system. When the Expan 
sion unit is installed, a total of three cards can be installed. 
Vhen installing the 128KB RAM cards, an address decoder jumper 
should be connected. 

128 KB RAM Jumper Address Address 
Card Range (English Mode) 

I I 00000 1 FFFF 20000 3FF FF 
2 2 20000- 3FF FF 40000 5FFFF 
3 3 40000- 5FFFF 60000 7FFFF 

Figure 4-3 128KB RAM Card and Jumper 

Vhen the 128KB RAM card is installed with the ju■per, base 
aeory addresses are placed after the 128KB RAM addresses at 
the initial self-diagnostic pover-on test or system rese,,,h the base ■e■ory addresses, however will not change in Ens 1 
■ode. ' 

(Reference: 2.2.7 Expansion Channel, 5.5 Memory Map) 
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4.3 Extension Video Card 

4.3. Extension Video Card 

The Extension Video Card consists of 
Processor 3 (VP3), a 20MHz osc i I la, sate array for Video 
RAM. Enhanced video function (E+,',®d a 32KB ExPansion Video 
possible when the Extension Video C stn Video ■ode) beco■es 
Cartridge and the high-resolution d~r • Extension Video Mode 
14" color) are installed. lSPlay (12" ■onochro■e or 

Figure 4-4 Extension Video Card 
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4. System Options 

The following are the connector pin assignments for the Extension 
Video Card: 

Signal Pin Pin Signal 
IA) (8) 

V2A0 A1 B1 V 2A1 
V2A2 2 2 V2A3 
V2A4 3 3 V2AS 
V 2A6 4 4 V2A7 

-RAS2 5 5 -CAS2 
-WlOE 6 6 .WI0O 
-GP10 7 7 -32K CD IN 
VDO 8 8 vo, 
VD2 9 9 VD3 
VD4 10 10 VO5 
VD6 11 11 VD7 
VD8 12 12 VD9 
V010 13 13 VD11 
VD12 14 14 VD13 
VD14 15 15 VD15 

+ 5V 16 16 +5V 
Open 17 17 Open 
GND 18 18 GND 

-SX03 19 19 NCCLK3 
DSPTO 20 20 CUSR 
VSYC 21 21 HSYC 
RA4 22 22 RAl 
RAJ 23 23 RAO 
RA2 24 24 RPT3 
20M 25 25 RQR3 
DSPT3 26 26 RST3 
G RM3 27 27 DST3 
Open 28 28 OSC3 
Open 29 29 Open 
Open 30 30 Open 
GOO 31 31 GDO1 

GD2 32 32 GD3 
GD4 33 33 GD5 
GD6 34 34 GD7 
GATEE 35 35 Open 
Open 36 36 RESET 

-IOW 37 37 IOR 
DO 38 38 D1 
D2 39 39 03 
D4 40 40 D5 
D6 41 41 D7 
ousw 42 42 Open 
B 43 43 I 
R 44 44 .-G 

E HS 45 45 EVS 

Figure 4-5 
Connector for Extension Video Card (JS) 
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4.3 Extension Video Card 

1/0 refers to the view from the card 'd s 1 e. 

Signal Name ----------- 
V2AO - V2A7 

VDO - VD15 

-RAS 2 

-CAS 2 

-V1OE 

-V100 

-GP10 

-32K CD IN 

VDO - VD15 

-SX03 

J/0 --- Description ----------- ---- ------------------------------ 
I 

I 

I 

I 

I 

These lines are the multiplexed address of 
the expansion video RAM. 

Data 1 ines DO - D15 

Row Address Strobe. This line instructs the 
Extension Video Card to latch up the address 
on the first HPX'd address. 

Column Address Strobe. This line instructs 
the expansion VRAM to latch up the address 
on the second MPX'd address. 

This line instructs the expansion VRAM to 
write the even addresses of the expansion 
VRAM. 

I This line instructs the expansion VRAM to 
write the odd addresses of the expansion 
VRAM. 

I 

0 

1/0 

I 

NCCLK 3 

DSPTO 
0 

I 

This line instructs the expansion VRAH to 
gate out the expansion VRAM on a read option. 

When an extension video card is inserted, 
this signal is lov. 

Video RAM I/0 Data Bus line. 

When this signal is low, the VP3 gate array 
is selected. 

Inverted sisnal for "GATEE" (A35 Pin) 

Display Ti■ing signal fro CRTC. 
When high, the contents of VRAH read are 
displayed 

CUs R 

VS YR; 

HS yNc 

I 

I 

I 

Video signal to display the cursor. 

Synchronous signal fro■ CRTC 
Vertical 

h nous signal fro■ CRTC 
Horizontal sync rO 
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4 . System Options 

Siena]_Nase ----- 
RAO - RA4 

1/0 --- 
I 

Description__-­ ---- --- --- 
These lines are raster add, ­ 
and are available in text ',,7°°s 
are decoded and then the ra.,, 
dislaved in a character ,©r 
Interlace mode is used. 'X is 

from CRTC 
RAO - RA4 

to be 
determined. 

PRT 3 0 

20M 

RQR 3 

0 

0 

DSPT 3 0 

This line is a timing signal 
vhich of the CRTC, CPU or R,+'? deter»ine 
accesses VRAH2. esh 

20MHz clock output 

This line is used to reset requests 
use to VRAMl and 2. for 

This line is used to correct the a cess 
tiins fro CRTC to VRAM. This signal 
is derived by delaying "DSPTO" (A20 Pin) 
by one character. 

RST 3 

GRM 3 

0 

0 

DST 3 0 

RAS Tine 

When VP3 is in graphics mode, this signal 
is high. 

This line is used as a timing pulse to 
keep the timing of memory timing data 
with the character generator timing. 

csc 3 0 This 1 i ne is used as a chip select signal 
of a character generator. 

GDO - GD7 I These lines are image data signals for 
screen dislay. 

-RESET I System Reset Signal 

-rov I I/0 Write signal 
-I0R I I/0 Read signal 
DO ­ D7 I/0 Data bus DO - 07 
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4.3 Extension Video Card 

Signal Nane ----------- 
1/0 --- Description ----------- ----- ------------------------------ 

DUS V I 

-B 0 

When this signal is high, VP3 operation is 
allowed. When lo the signal lines EHS, 
EvS. -R. -G, -,''j rioat. 
Blue signal to CRT When consecutive 
vertical lines are displayed, the frequency 
becomes maximum. 
(10MHz: Applied the sa■e as the fol loving 
-I, -R, -G) 

-I 

-R 

-G 

EHS 

0 

0 

0 

0 

EVS 0 

Intensity signal to CRT. 

Red signal to CRT. 

Green signal to CRT. 

When the DUSW signal is high and bit 2 of 
VP3 gate array register 2 is "I" 
(synchronous), the HSYHC signal is output. 

When the DUSV signal is high and bit 2 of 
VP3 gate array register 2 is "1" 
(synchronous), the VSYNC signal is output. 
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4. System Options 

4.4. Diskette Drive Adapter 

The diskette drive adapter consists of a single sy 
and is connected to the system un 1 t connector (30 b~board (card) 
signal cable. It is attached to the three disk Pin) by a 
through tvo kinds of signal cables. Power is 8 ette drives 
diskette drive via the diskette drive adapter UPPlied to each connect or. 

The adapter uses the JPD765 or equivalent and 
Modified FrequencY Modulation (MFM). is designed for 

The following are descriptions of its components: 

DOR (Digital Output Register) 

The digital output register (DOR) is a write-on] 
used to control the three diskette drive Y 8 bit register 
ie diskette drives. 'tke iv address i. }3"K??"® selection of 

MSB L SB 

7 6 5 4 3 2 0 

Drive A Selection 
Drive B Selection 

,._ Drive C Selection 
'------Open 

,._ Open 

Watchdog Timer Enable 
.__ Watchdog Timer Trigger 

.__ Reset 

Bit O 

Bit 1 

(Drive A Selection) 
}. Fixates drive A sisal 

eactivates it and turns 

(Prive B Selection) 
activates drive B : ] "O" d ·t+ sgna eac ivates it and turns 

path and turns on the motor. 
off the motor. 

path and turns on the motor. 
off the motor, 
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Bit 2 

Bit 5 

Bit 6 

Bit 7 

4.4 Diskette Drive Adapter 

"l" activates drive C signal Path and turns on the aotor. "" deactivates it and turns off the aotor. 

(WATCHDOG TIMER CONTROL) 
"j" activates functions of WATCHDOG TIMER CYCLE and 
]lows interrupts. 
!o" deactivates functions of WATCHDOG TIMER CYCLE and 
rejects interrupts. 

(WATCHDOG TIMER TRIGGER) 
BY alternating 1 and O being written. the tier cycle 
gets started. 

(reset) 
"1" resets diskette controller. 
"O" releases the reset status of the diskette controller. 

Watchdog Timer 

The Watchdog Timer (VDT) is a one-to-three second tier 
connected for output to IRQ 6 (Interrupt Level 6) of the 8259A 
PIC. The Watchdog Tiaer is used for the syste■ unit to watch 
the stopped status of the adapter. 

Diskette Controller 

There are two kinds of registers: 

Register I 1/0 Address 
-------, 

Status Register' F 4 
Data Register I F 5 ------- 

Status Register 

The 8-bit status register which can be read contains the status 
inforation of the Diskette Controller. 

Data Register 

Data transmission b t e the diskette and the CPU are perfor■ed 
';ye iiis s-iis'kl??sisa+. co@ads and sraeters vie 
tea ransaitted between the CPU and the diskette controller are 

Porarily stored in this register. 
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4. System Options 

. 'derations Programming Cons! 

. controller is initialized with the . 
1. The diskette tem power up Paramet. following t after sys ' ers ar t d {"2";3-ss«s iie a itarrust vector is (5°° 

indicates. 
Parameter Remarks Contents (Hex) 

Sector Size 0 2 512 Bytes/Sector 

Sector Count 0 9 Sectors/Track ( 9 sector) 

Head Unload 1 Always ' 1 ' (32 ms) 

Head Step Rate E 4 ms/step 

Head Load Time 0 1 Minimum Head Load Time (4 ms) 
Format Gap 5 0 

Write Gap 2A 

Non-DMA Mode 0 1 

Fill byte for Format 1 9 

2. BIOS uses the following co1111ands for the diskette drive 
adapter. 

SPECIFY 
SEEK 
RECALIBRATE 
SENSE INTERRUPT STATUS 
SENSE DRIVE STATUS 
READ DATA 
VRITE DATA 
FORMAT TRACK 

3. Head Load 

Vhen a diskette is correctly inserted in a diskette dri"f,, 
and the drive is selected, the head is automatic al lY loa e · 
Pro&rains for head load is, therefore, not necessd']',ac­ 
Read/Vrite commands cannot be accepted until after O. 
onds of head load. 

4. Interrupt 

The systen ;h .h; interrupt 
1 1 s ould not allow other interrupts tan This is 
,®'e 6 (IR06 : used by diskette drive adapter). .d/ 
ue to the strict tine limitations during diskette rea write. 
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4.4 Diskette Drive Adapter 

Figure 4-6 

Unit Power 
Sys tern P17 Drive A 

JW43 

To the System Board 

+5V 
+ 12V 

P43 

System Board 

J43 

J45 

3.5 

J46 

Drive B 

3.5 

J22 

J21 J23 

Cooling Fan 

Diskette 
Drive 
Adapter 

Expansion 
Unit Power 

P38 

To Expansion Board 

Jwas ri±SN 
+12V 

P39 

Drive C _____ __, 
;-- _, I 

I I 
rhp p 

5. 25 I 
I 
I I I ,----~l-~G \ I I I I 3.5 

v r' ...----11--r-, L - 
L-, 

~------J 
J39 J40 J41 J42 
Terminal Board 

Figure 4--6 Diskette Drive Connections 

(QO 

Cooling Fan 

4-15 
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4. System Options 

Interface Connector 

The adapter is provided vith the signal cable connector and 
power-supply connectors. 

J43 J44 I 
33 2 al» » o, , 

F ie e , 

I 2 J23 34 
4 I ·--- --· 33 

A17 I I -----· 2 922 34 817 

il 4 
ti 

II ,, J21 
11 

Al Bl 

J21 Signal Cable Connector 
J22 Signal Cable Connector (Drive A. B) 
J23 Signal Cable Connector (Drive C) 
J43 Power-supply Connector (Fron the Power Unit) 
J44 Power-supply Connector (To the Cooling Fan) 
J45 Power-supply Connector (To the Drive A) 
J46 Pover-supply Connector (To the Drive 8) 

P f the Power unit over or the diskette drive C is supplied fro 
in the Expansion Unit. 

Figure 4-7 Th, dapter e connector on the diskette drive a 
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4.4 Diskette Drive Adapter 

rface System Int© 
js connected using the dedicat 

The adaP®'j3) on the systen board. F,j;;®! cable 
d 

O owing connector and their lescriptions: are 
assisnmen'S 

to the 
the pin 

oomo - Pin Pin Signal 
Signal (A) (Bl 

AT 81 01 
DO 2 Do3 2 
Do2 3 05 
04 

3 
4 4 07 

06 
5 5 A1 

AO 
6 6 A9 

A2 
Open 7 7 Open 

IOR 8 8 IOW 

9 9 GND 
-RESET 
DSKT INTR 10 10 GND 

FDC CS 11 11 GND 

GNO 12 12 GND 

+5V 13 13 GNO 

+ 5V 14 14 GNO 

+ 5V 15 15 GND 
-FDC CD IN 16 16 GND 

Figure 4-8 Connector for Diskette Drive Adapter (J3) 
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4. System Options 

from the card side. the vie 1/0 refers to 

Description 
------------------------------------ I/O Sisnal Nae_ --- ---------- I/0 D7 - DO 

A3 I AO - 

-IOV I 

-IOR I 

-RESET I 

DSKT INTR 0 

-FDC cs I 

A9 I 

These eight lines fora a bus 
through which all commands, status 
and data are transferred. 

These lines are address lines 
used in register selection. 

Data are written in the register by 
the trailing edge of this signal. 

This line is used to read the 
contents of the register. 

This line is used to reset the 
controller and to clear DOR. 

This line becomes "high" by tine-out 
of WATCHDOG TIMER. 

"l " while the This line re■ains ov 
CPU performs read/vrite to a 
diskette drive adapter 

Address line A9. 

4-18 



4.4 Diskette Drive Adapter 

Drive Interface 
are provided on the card 

Tvo connect~rs One is for the tvo di /0r connection to the 
diskette dr'};4. 4 - 9, 1 of 2) aaa{,®e @rives in the 
system unit. in an Expansion unit (p; 9ther is for the 
diskette dr}' ,tandard TTL levels, '®· 4- 9, 2 of 2). 
Signals are 9 

Drive A Adapter Drive B 

CN 2 CN 1 CN 3 
Adapter Pin Pin 
Signal 

Pin 

INDEX 
Motor ON B 10 10 10 

Drive &elect A 12 12 12 

Drive Select B 14 14 14 

Motor ON A 16 16 16 

Direction 18 18 18 

Step Pulse 20 20 20 

rite Data 9 9 22 22 

Write Enable 2-1 24 24 

Traci- lJ <y 26 26 o 
Wr:te Protect 2o 28 ~~ 
Read llata 30 30 30 

Select Head 

Reaarks) 1. Odd number pins fro■ 5 through 33 are GHD, and pins 
1 through 4 are open. 

2 CH "hl·te CH3 is connected 
· 2 is connected to drive A, 

to drive B. 
Figure 4-9 2) 

Diskette Drive Signal Cable (l of 
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4, System Options 

Adapter 
Signal 

INDEX 
Open 
Drive Select C 

Open 
Motor ON C 
Direction 
Step Pulse 
Write Data 

't\' ritt' Enable 
Track 0 
Writt.> Protect 
Read Data 
Select Head 

Adapter 
CN 4 
Pin 

Drive C 
CN 5 Drive-side 
Pin Signal 

INDEX 
Open 
Drive Select 
Open 
Motor ON 
Direction 
Step Pulse 
Write Data 
Write Enable 
Track 0 
Write Protect 
Read Data 
Select Head 

a go 

8 8 
10 10 
12 12 
14 14 
16 16 
18 18 
20 20 
22 22 
24 24 
26 26 
28 28 
30 30 
32 32 - -- 

Rearks) 1. Odd nunber pins fro 5 through 33 are GND, and pins 
1 through 4 are open. 

2. CNS is connected to drive C. 

Figure 4-9 Diskette Drive Signal Cable (2 of 2) 
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4.4 Diskette Drive Adapter 

1/0 refers to the view from the adapter side. 

Description ----------------------------------- 
, 

Signal 1/0 -------------- 
-DRIVE SELECT 0 

-MOTOR OH 0 

-STEP PULSE 0 

-DIRECTION 0 

-VRITE DATA 

-SELECT HEAD 

-INDEX 

-VRITE PROTECT 

-TRACK 0 

-READ DATA 

' 
-VRITE ENABLE 

0 

0 

I 

0 

I 

I 

0 

This line is used to select the 
diskette drive. 

This line is used to turn on the 
drive motor. 

This line is used to ■ove the head 
by l cylinder. 

This line is used to set the uoving 
direction of the head. When this 
line is lov, the head uoves invard. 

Vhen VRITE ENABLE (pin 24) is lov, 
the change of the signal is vritten 
on the diskette. 

Vhen "high", diskette side 1 is 
selected : Vhen "lov", diskette 
side 2 is selected. 

Each tine the diskette goes round, 
one pulse (index pulse) is issued. 

This line is used to indicate that 
the diskette is write-protected. 

This line is used to indicate that 
the head is located at track 0. 

The selected drive nust supply a 
pulse on this line each tine vhen 
ma&netic flux change is encountered 
on the diskette. 

Vhen "lov", a data write to the 
diskette is possible. 

) 
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4. System Options 

Power Supply Connector 

The power supply connector provides each drive with direct current 
fro■ the power unit. It also provides the cooling fan with +12V. 

Pin No. Signal 
1 + 5 V 
2 GNO 
3 GNO 
4 + 12 V 

Pin No. Signal 

1 GND 

2 + 12 V 

J44 

J43, J45, J46 

Figure 4-10 Power Supply Connector on the Diskette Adapter 
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4.5 Diskette Drive 

J 
4.5. Diskette Drive 

By installing an optional diskette drive, the IBM 5510 can be 
expanded to include a ■aximu■ of three 3.5" diskette drives 
or two 3.5" and one 5.25" diskette drives. Both 3.5" and 
5.25" diskettes have the same format and have the following 
characteristics: 

- Double-sided double-density 
- 80 tracks per side 
- 9 sectors per track 

512 bytes per sector 
- Seek time 4us per track 
- Write-protect sensor 
- Cooling fan 
- Track 00 sensor 
- Index sensor 
- +5VDC, +12VDC used 

J 
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4. System Options 

4.6. TV Adapter 

The TV adapter includes the RF Modulator and allows an ordinary 
TV set to be used as a display by getting the RGBI direct video 
signal through the encoder and modulating it to the frequencies 
of channel 1 or channel 2. 
The adapter has two switches, one for changing the channel 
(channel 1 or 2) and the other for color mode (B/W or color). 
The RF ■odulator output is automatically directed to the TV 
set at the tie of system power-on. When the system unit is 
turned off, the normal TV broadcasting signal is received. 
Encoder output becoes the externa 1 output as a composite video 
si&nal. 

3.58MHz I1 o, 
COLOR CLOCK 

Composite Video Signal 

B/W Color 
0/ 

TV Antenna 
TV Set 

Channel 
2 

1 o 
Channel 
RF Converter 

-H.SYNC 
-V.SYNC >----' 

ALOIO>-------------' 

12 
+[Qy ­ 

co> '.l 

To TV Set 

Composite Signal 

15 

Figure 4-11 TV Adapter 
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4.7 Keyboard Cable 

4.7. Keyboard Cable 

The IBM 5510 Cordless Keyboard can be attached to the JX using 
the optional Keyboard Cable. Vhen the keyboard cable is 
connected, the signal level of -CBL CONNECTED becones "lov" 
(0 Volt) and the system unit's infrared (IR) receiver circuit 
is disabled, allowing keyboard input via the keyboard cable. 

~- +5V 3)Y 1 

( FG » 2 
Keyboard G GND 3) 3 System Board 

- CBL KBD DATA ~ 4 

4 - CBL CONNECTED ) 5 
I 

2 Figure 4--12 Keyboard Cable 

2 
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System Options 

. RS-232C Card 

RS-232C card allows asynchronous communication under the 
o&ran control. It contains an INS8250A LSI chi. 

Addregg A[} -A'Q-al 

Data Bus 

Interrupt Signal --------------.1 
Clock ----------- (1 .7895MHZ) 

Control Signal---------- 

8250A 

EIA 
DRIVER 

EIA 
RECEIVER 

25 Pin 
Connector 

Figure 4--13 RS-232C Card Block Diagram 

The following is a standard send/receive data format of asynchronous 
communications: 

DO D1 02 D3 D4 05 06 07 

Mark Start · 
Status Bit 

Parity/ Stop Mark 
Bit Bit Status 

Figure 414 Asynchronous Communication Data Format 
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4.8 RS-232C Card 

Fol lowing are the programming considerations and the necessary 
data for use with the IBM JX. 

1. When a diskette read/write is performed, asynchronous 
communications can not be made. (Interrupts are prohibited.) 

2. The speed of asynchronous communication is up to 4800 bps. 
A speed below 1200 bps is recommended when keyboard data are 
received. 

3. Consecutive I/0 operations to the 8250A should not be made in 
view of the necessary 1/0 time for the 8250A. An interval of 
more than 15 clocks is necessary. 

4. The hardware interrupt level is "3, 

5. 8250A pin 34 (OUTl) and pin 31 (OUT2) are not used. 

6. 1/0 addresses are as follows: 

1/0 Address 
( Hex ) 

~ Fli 
2 F 
2 F'8 
2F9 
2 F9 

Register 

TX Buffer 
RX Buffer 
0i\·isnr Latch( LSB\ 
Divisor Latch(MSB) 

Interrupt Enable Register 

DLAB Status 

DL..AB=v (Write) 
DLAB -v (Read) 

DLAB-J 
DL..\.8° I 

DL..\.B "'' 
:! F ·\ lntt'rrupt Identification 

h'egisters 
2Fh line Control Register 
'FC Modem Control Register 
.!Fil 

?FE 
?FI 

line Satus Register 
Modem Status Register 
Scratch Register 

Figure 4--15 8250 1/O Addresses 
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4, System Options 

7. The folloving Assembler language program initializes the 
8250A. Operating conditions are: 

- 1200 bPs 
- 8 bi ts 
- 1 stop bit 
- Odd parity 

Sanple pro&ran' 

PROC 
NOV 
NOV 
OUT 
JNP 
NOV 
NOV 
OUT 
JNP 
NOV 
NOV 
OUT 
JNP 
NOV 
NOV 

OUT 
JNP 
NOV 
IN 
EN DP 

NE AR 
AL,80H 
DX,2FBH 
DX,AL 
$+2 
DX,2F8H 
AL,5DH 
DX,AL 
$+2 
DX,2F9H 
AL, 00H 
DX.AL 
$+2 
DX,2FBH 
AL,OBH 

DX,AL 
$+2 
DX,2F8H 
AL, DX 

SET DLAB=l 
To Line Control Register 

1/0 Delay 
LSB of Divisor Latch 
LSB Value 

1/0 De lay 
MSB of Divisor Latch 

1/0 Delay 
Line Control Register 
8 Bits/Vord, 1 Stop Bit, 
Odd Parity, DLAB = 0 

3 I/O Delay 
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4.8 RS-232C Card 

8. RS-232C card connector specifications are as follows: 

Signal 
Pin Pin Signal 
IA) (Bl 

DO A1 B1 01 
D2 2 2 03 
04 3 3 DO5 

06 4 4 07 
AO 5 5 Al 
A2 6 6 A9 
-SERIAL CD IN 7 7 Open 
BAUD CLK 8 8 RESET 
SERIAL INTR 9 9 -8250 CS 
-IOR 10 10 IOW 

Open 11 11 Open 
+12V 12 12 --12V 

Open 13 13 Open 
+ 5V 14 14 + 5V 

Open ; 15 15 Open 
GNO 16 16 GNO 

Figure 4--16 RS-232C Card Connector (J 8) 
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4, System Options 

Signal_Nae__ I/0 

DO - D7 1/0 

AO, 1. 2, 9 I 

-SERIAL CD IN 0 

BAUD CLOCK I 

RESET I 

SERIAL IN TR 0 

-8250 cs I 

-I0R I 

-IO¥ I 

Description --------------------------------- 
Data Lines DO - D7. 

Address Lines AO, A1, A2, and A9. 

When an RS-232C card is inserted, 
this signal becomes "low". 

1.7895 MHz Clock input. 

Signal for RS-232€ card reset. 

Interrupt request signal. 

8250 LSI Chip Select Si&nal. 

I/0 Read 

I/O Write 

9. This card provides an EIA RS-232C electrically compatible 
interface for connection to external devices. 

Pin No. Signal Name Signal Level 

2 TRANSMIT DATA Valid signal levels for 

3 RECEIVE DAT A all pins except 1 and 7 
are: 

4 REQUEST TO SEND +: + 3V~+l5V 
5 CLEAR TO SEND , -3V~-15 V 
6 DATA SET READY 

7 GND 

8 CARRIER DETECT 

20 DATA TERMINAL READY 

l FG 

Figure 4--17 RS-232C External Interface 
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4.8 RS-232C Card 

10. Baud Rate Generator 

The baud rate generator which resides within the 8250A generates 
the clock signal that is the basis for data transfer speed (baud 
rate) by dividing the 1.7895MHz clock input by the progra■■able 
divisor. 

The output clock frequency of the baud rate generator should be 
set with the product of 16 multiplied by the baud rate. 
The divisor of the baud rate generator is calculated as follows: 

Divisor = (1. 7895 X 10') 

Sample: 

(Baud Rate X 16) 

Required Divisor Value 
Variance Baud Rate ( Hex) 

50 88D 0.006 

75 5D3 0.017 

I 10 !Al 0.023 
134.5 16i 0.053 
156 12C (•.050 

300 li5 0.050 
lit}() OBA 0.21s 

1200 050 0.218 
l 1'1 JI I 03E 0.218 
2O00 038 0.140 
2100 2F i 0,855 

iv6hO lllF l 0.2 18 
1kn 017 I 1.291 - 

- 
,✓
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4. System Options 

4.9. RS-232C Cable 

This IBM 5510 optional feature is provided with a 25-pin. "D" 
shaped connector. The cable is used to connect the RS-232€ 
card with serial and asynchronous com■unication devices. 

13 

00000000000 
0000000000 

14 25 

(Reference : 4.8 RS-232C Card) 

Figure 4--18 RS-232C Cable 
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4.10 Display 

4.10. Display 

There are three types of displays­ 

- 12" Color Display 
- 12" Monochrone Display 
- 14" Color Display 

The 12" Monochrome or 14" Color 
in Extension Video Mode. These 
work in all operational modes. 
in Native and English modes. 

display is required for operation 
are dual-scan displays and they 
The 12" color display can be used 

Their characteristics are as follows: 

Contents I 12" Color 14" Color I 
12" Mono. I I 

Video Frequency j 14.318 MHz 20.000 MHz . 20.000 MHz I 

I ,14.318 MHz I 

\ 

[14.318 MHz 

Vertical Scan i 59. 92 Hz [76. 68 Hz '76.68 Hz 
[ [ss.sew 59.92 Hz I 

I I Horizontal Scan 1 15. 700 KHz 21.930 KHz 21.930 KHz I 
! ! 15.700 KHz i 15. 700 KHz I 

No. of Colors ' 16 Color I 16 Color 'Grav Scale 16\ 
A JANA»AAA • , 

Dots ( Graphics) I 640 X 200 \ 720 X 512 720 X 512 * j 
I 640 X 200 · 640 X 200 I 

WW3wale i 640 X 200 Dots (Text) ; 720 X 525 * 720 X 525 * 
' I 640 X 200 640 X 200 

[cia racers (Hank&aka)l 80 X 11 I 
80 X 25 80 X 25 I 

I 
80 X 11 80 X 11 »w» g J 4 A 

Character Box 8 X 18 9 X 21 9 X 21 
(Hankaku) 8 X 18 8 X 18 --··· 

Remark) k is for Extension Video Mode. 

a 

I 

4-33 



4. System Options 

4.11. CMT Cable 

The CMT cable connects the syste■ unit vith a cassette 
recorder. Connector pin assignments are as follows: 

~---CASS AUDI0(4) 

"_ 'GND: 
MIC DATA OUT(5» 

MOTOR CTU61 
CASS MTR CTR!7l 

Figure 4-19 Cassette Cable Pin Assignments 
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4.12 Joystick 

4.12. Joystick 

The joystick is an input device with the location control 
function indicated in X/Y coordinates. It consists of two 
switches and two potentiometers. BY ■oving the operational 
stick vertically (Y coordinate) or horizontally (X coordinate), 
each potentiometer varies within a range fro O to lOOK Oh■s. 
A maximum of two joysticks can be installed and they are con­ 
nected to connector J13 (joystick 1) and J14 (joystick 2). 

+ 5 (5)--<: ~ Rx 13J --<~---------<....-s X Coo~d. 
100Kn2 

RY (4j€ Y Coord. 
100KQ 

Switch 1 _..x._o-----, s w I I I l --<-------- ; 
Switch 2- ' 

SW212)----(: <>-- -- 

( [l [[fl ­ 

Y Coord. X Coord. 
cs ca 
2ls , 

........ 

Sw.itch 1 

6 

Figure 4-20 Joystick 

- 
4 
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4. System Options 

4.13. Expansion Board 

The Expansion Board is connected to the I/0 channel via the 
expansion adapter. There are five 64-pin connectors on the 
board. The pin assignments are the same as those for the I/0 
channel. (Reference: 2.2.7 Expansion Channel) 

5 
4 

Power Connector 

Pin No. Signal 
1 GND 

2 GND 
3 +5V 
4 +12V 

5 12V 

Figure 4--21 Expansion Board and Pin Assignments 
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4.10 Expansion Unit 

4.14. Expansion Unit 

The expansion unit contains a pover unit vhose pover capacity is 
the same as that of the system unit. An expansion board and 
diskette drive C (either 3.5" or 5.25") can be optionally 
installed. Alternating current is supplied fro the connector 
on the systena unit. 

e 
I 
i 
a 
I, 

4 
I 

Figure 4--22 Expansion Unit 

) 

2 
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5. Software 

' This chapter contains information about syste■ software, 
especially information about putting BIOS to practical use. 

j 

) 

) 

) 
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5. Software 

5.1. Softvare Structure 

The IBN 5510 is utilized by the FORTRAN, PASCAL, ASSEMBLER, and 
BASIC progra■■ing languages in Native or Extension Video mode. 
BIOS is the interface between software and hardware. 

Application 1 

5 

------------------ -- - 
( ; 
FORTRAS I Compiler I PASCAL 

Compiler 

MACRO 

ASS EM 
BL ER 

BASIC 

Interpretor 

----------------- 
DOS 

------------ -------- 
I r----...., BIOS [KAsn veg] 

_ High level 
Language 
Interlace 

- DOS Function Calls 
Interlace 

BIOS 
Interlace 

Hardware --------------------- - -------- Interlace 
KANJI ROM 

HARDWARE 

0 
Diskette 
drive 

Sound Light pen 

Application 1: by Assembly Language or High level Language using 
hardware interface 

Application 2: by Assembly Language using BIOS interface 
Application 3: by Assembly Language using DOS interface 
Application 4: by High level Language 

Figure 5-1 Softvare structure 
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5.2 System Software 

5.2. Systea Softvare 

The Basic Input/Output System (BIOS) of JX Native ode resides 
in ROM on the system board and provides device level control 
for the major 1/0 devices in the system. In Extension Video ode, 
the initialization routines, video 1/0 and keyboard 1/0 routines 
are replaced by code which resides in the optional Extension 
Video mode cartridge. The other BIOS routines are shared with 
Native mode. In English mode, the initialization routines 
are replaced by code which resides in the optional English ode 
cartridge. The value at address FFFFE indicates whether English 
mode or one of the other two ■odes is currently active. 

Mode Contents of Address FFFFE (Hex) I 
English mode FD (Hex) 
Native mode / Extension Video mode ED (Hex) 

Distinction between Native or Extension Video ■ode is ■ade 
possible by reading the AL register after issuing INT 11. 

Bit 5,4 in AL 
1 0 Extension video mode 
0 1 : Native ■ode 

Figure 5-2 shows a map of-systen softvare routines in ROM, 

5-3 



5. Software 

English mode DO000r-------­ 
sooo] { 

: I 
I I 
I I 
I I 
I I 

soooo} [ 

E 8000 

FOOOO 

English mode 

BASIC 

English mode 

BIOS 

English mode 

BASIC 

English mode 

BIOS 
FFFFF 

Native mode 
f»»p 
I I 
I I 
i { 

I I 
I I 
I I 
I I 

Native mode 

BASIC 

Native mode 

dictionary 

Native mode 

BIOS 

Extension Video 
mode 

fe e o, 
I I 

Extension 
Video mode 
BIOS 

Extension 
Video mode 
BASIC 

Native mode 

BASIC 

Native mode 

dictionary 

Native mode 
BIOS 

Figure 5-2 Systen Softvare Hap 
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5.3 BIOS Usage 

) 
5.3. BIOS Usage 

Access to BIOS is made through the software interrupts. 
All data and parameters passed to and from the BIOS routines go 
through the registers of the HPU(8088). 

If a BIOS routine supports several possible functions, the AH 
register indicates the desired function. 

For example, the following code can be used to set or to read the 
time-of-day. 

To set time-of-day: 

MOV 
MO V 

MOV 
INT 

AH, 1 
ex. [HIGH COUNT] 
DX, [LOW COUNT] 
lAH 

function is to set tie-of-day 

software intrrupt 

To read time-of-day: 

NOV 
INT 

AH, 0 
lAH 

( CX and DX get values of TOD ) 

function is to read tie-of-day 
software interrupt 

Generally, the BIOS routines save all registers except for AX 
and the flags. 

) 

BIOS Progra■■ing Guidelines 

1. To invoke the BIOS code use Software interrupts. 
Do not 'hard code' BIOS addresses into applications. The internal 
workings and absolute addresses in BIOS are subject to change 
without notice. 

2. When any error is detected in diskette operation, the 
diskette drive adapter ■ust be reset before retrying the operation. 
A specified number of retries should be required on diskette "read" 
to insure that the problem is not due to motor start-up. 

3. Vhen altering I/O port bit values, change only those bits 
which are necessary to the current task. Upon completion, restore 
the original environment. Failure to adhere to this practice ■ay 
cause incompatibility between present and future systeas. 

) 
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5. Software 

The fol loving are the BIOS interrupt vectors explained in this 
chapter. • 

Vector Address Type of 
Interrupts 

Function 

40-43 
44-47 
48-4B 
4C-4F 
50-53 
54-57 
58-58 
5€-5F 
60-63 
64-67 
68-68 
6C-6F 
70-73 
74-77 
78-7B 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
lA 
18 
lC 
lD 
lE 
4 9 
7A 

Video l/0 
System configuration 
Memory size definition 
Diskette 1/0 
ASYNC port 1/0 
Cassette 1/0 
Keyboard I/O 
Printer 1/0 
Resident(ROM) BASIC 
System reset 
Time of Day 
Keyboard Break address 
Timer 
Video parameter 
Diskette Parmeter 
Conversion table 
Dictionary pointer 
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5.3 BIOS Usage 

) 

Application Program 

BIOS Interrupts 
e.g. "INTlO" 

Software 
Interrupts 

DOS Function Calls 
e.g. "INT 21" 

!t 
BASIC e.g. COLOR 1 Statement 

] 
¢ j 

BASIC 
Interpreter 

, 
\ 

BIOS 

Hardware 
Interrupts 

I NM I 
I 

;Diskette dri,·e 
I 

Serial l/0 

I 
Timer 

I , 
Parallel 1/0 D e.g. Printer 

CRT Joystick 

Figure 5-3 Software Interrupt Architecture 

Cassette 
Tape Recorder 
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5. Software 

5.3.1. Native Hode BIOS Interrupts 

TYPE 10 Video 1/0 

This vector points to the the code to be executed when video I/O 
operation is needed. The function performed depends on the 
value placed in the AH resister. 

• 

( AH )= 0 

AL) MODE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 

B 
C 
D 
E 
F 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
lA 
1B 

SET MODE 

40X 25 
40X 25 
80X 25 
80X 25 

320X200 
320X200 
640X200 
Hot used 
160X200 
320X200 
640X200 
Hot used 
Hot used 
Hot used 
Hot used 
Hot used 
20X 11 
20X 11 
40X 11 
40X 11 

320X200 
320X200 
640X200 
Hot used 
160X200 
320X200 
640X200 
640X200 

The AL register is used to set the 
desired video display mode. 
When AL bit 7 is "1", VRAM contents 
are not cleared. 

16 color 
16 color 
16 color 
16 color 
4 color 
4 color 
2 color 

16 color 
16 color 
4 color 

8 color 
8 color 
8 color 
8 color 
4 color 
4 color 
2 color 

16 color 
16 color 
4 color 

16 color 

AN K 
AN K 
AN K 
AN K 
(40X25 ANK) 
(40X25 ANK) 
(80X25 ANK) 

(20X25 ANK) 
(40X25 ANK) 
(80X25 ANK) 

KJ 
KJ 
K J 

KJ 
(20X11 KJ) 
(20Xll KJ) 
(40Xll KJ) 

(lOXll KJ) 
(20Xll KJ) 
(40X11 KJ) 
(40X11 KJ) 

RENARKS ) 
AN K 
K J 

Alphanumeric, Special character, Katakana 
Kan.i i 
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5.3 BIOS Usage 

( AH )= 1 

J 

( AH )= 2 , 
( AH )= 3 

) 
( AH )= 4 

Set cursor type. The cursor type is specified 
by the following bits in the CX register: 

Bit 14,13 = 00 
= 01 
= 10 
= 11 

Blinking is not 

Bit 12-8 

Bit 4-0 

Hon-Bl ink 
Non-Display 
Blink at 4 times per second 
Blink at 2 times per second 

supported in graphics ■ode. 

Start line of the cursor in a 
character box 
End line of the cursor in a 
character box 

Set Cursor position. The cursor position 
(row,col) is specified by values in ( DH,DL ). 
A sub page (16 KB page is further separated into 
1 KB or 2 KB units) is specified in (BH). 
In graphics ode,a sub page is set to 00 in(BH). 
(0,0) indicates the home (upper left) position. 

Read cursor position. When sub-page nuber is 
specified in (BH), the current cursor position 
(DH=rov,DL=col ) and the cursor tyPe (CH,CL) 
are read in. 

Read Light pen position. 
(AL)=0 : Light pen svitch is not pressed. 
(AL)=1 : Valid light pen value is in registers. 
(DH,DL) light-pen position (rov,col) 
(CH) raster value (0-199) 
(BH) : column value (0-319,0-639) 

' 
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5. Software 

( AH )= 5 

( AH )= 6 

( AH )= 7 

( AH )= 8 

Select active page. 
(AL) =00-0F : sub-page ( 16 KB page is further 
separated into 1 KB or 2 KB units ) is specified. 
(AL)=80 Read CRT/CPU page-resisters 
(AL)=81 Vrite the contents of (BL) to CPU 

pa&e-register. (CPU pa&e mode is 
specified in (CL). 

(AL)=82 Write the contents of (BH) 
to CRT page-register 

(AL)=83 Vrite the contents of (BL) and (BH) 
to CPU and CRT page-registers. 
CPU page mode is specified in (CL). 

Scroll display upward. (CH,CL) specifies the 
upper left corner of the portion to be scrolled 
(CH=row,CL=column). (DH,DL) is the lower right 
corner(DH=row,DL=column). AL is the number of 
lines to be scrolled. BH holds the attributes 
for the space left. 
AL=0 clears the area defined by CX and DX. 

Scrolls display downward. Same as (AH)= 6. 

Read a character ( into AL) and 
(into AH) at the current cursor 
A sub page is specified in (BH). 
Full size characters return the 
attributes­ 

its attributes 
position. 

following 

( 

I 

• 
1st byte 
2nd byte 

lXXX OXXX 
lXXX lXXX 

(left half of a character ) 
(right half of a character) 

The attributes returned are the same as those 
vritten vhen specifying ( AH )= 9. fl 

All the attributes are supported in graphics mode. 

In color graphics mode, the color attribute bits 
of AH have no affect on the color of the 
characters. 

I 
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5.3 BIOS Usage 

( AH )= 9 Writes one or more copies of the character in AL 
and its attributes in BL starting at the current 
cursor position. CX contains a count of the nu■ber 
of characters to be written. 
The attributes of full size characters change 
after the 2nd byte is vritten. 

The meanings of the attribute bits are explained 
in Chapter 3, " 3.4 Display function of VPI and 
VP2 " 

( AH )= A Write characters only. Sae as (All)=9, except 
that attributes are not written. 

. . 
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5. Software 

( AH )= 8 Set a color in the palette. 
Specify in BL the color number to be assigned to 
the specified palette number. 
(BH)=0 Set color number for background 
(BH)=1 : Select the palette number to be used 

color 
... 

; 2-color 4 • color 8-color 16-color i I I 
number BL=O i BL= 1 Bl.=O BL= 1 I I 

I white I black 
- i blue 1 green light blue blue I 

2 red purple 
I I green ,green 

» goo ·-' 
3 yellow white light blue I light blue 

Qi» » .. ~ 
4 red ! red 
5 purple \ purple 
6 yellow ] yellow 
7 ! white : white 
8 j gray 

9 I bright blue 

10 : bright green 

11 : ---, bright light blue 

12 I , bright red 

13 : i bright purple 

14 i bright yellow 

15 I ' bright white 
k a 

I 

I 

I 

I 

Reaarks) Color number O specifies border color in 40X11 or 
80Xll character mode. 
In graphics mode, color number O specifies border and 
background color. 

I 
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( AH )= C 

( AH )= D 

( AH )= E 

( AH )= F 

5.3 BIOS Usage 

Write a dot. (DX,CX) specifies the bit position 
(row,column) where the dot is to be written. 
(0,0) represents the hoe position on the display. 
Both the row and the column nu■bers are in units 
of dots, not characters. In color mode, AL 
specifies the palette number for the color dot 
to be written. 
If the eighth bit (bit 7) in AL is specified as 0, 
the value of AL will be written directly. If the 
value in bit 7 is set to ], hovever, the current 
value of the dot will be XOR'ed (exclusive OR) 
with bit O and the result will be written. 
This function vorks only in graphics node. 

Read a dot. (DX,CX) specifies the (rov,col) 
of the dot position to be read ( both the row and 
column number are in units of dots, not 
characters ) . The dot value (on/off) of a dot is 
read into AL. The function only works in graphics 
mode. 

ASCII teletype routine for output. 
Writes a character in the cursor 
advances the cursor. If the cursor 
the rightmost position in line 10, 
scrolled upward. 

position and 
is already in 
the screen is 

The character to be written is specified in AL. 

In graphics ode, color is specified in (BL). 
THe status/mode synbols line is located outside 
the screen scroll area. 

If the cursor is at the last position in a row 
and a full size character is to be written, a 
space is entered at the last position, and the 
character is written at the first position in the 
next line. 

This function also works in graphics ode. 

Get the current display status. AL receives the 
current mode, AH receives the nu■ber of character 
columns displayed and BH receives the nuaber of 
the sub-page. 
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5. Software 

( AH )=10 

AH )=11-12 

( AH )=13 

Set Palette Register. 

(AL) =0 

(AL)=1 

(AL)=2 

Set the parameter in (AL) . 

Specifies the number (OOH-OFH) of the 
palette register in (BL), and the color 
nunber in (BH). 

Sets contents of (BH) in the boreder 
color register. 

Sets the palette register and the border 
color resister. ES:DX points to a 17 
byte list. Bytes 0-15 are vritten to 
palette registers 0-15. Byte 16 is 
written to the boreder color register. 

I 

Reserved 

I 
Request a character font. Return the character 
font for the specified character in the 
user-designated memory location. CX must hold the 
internal code of the requested character. CH must 
be O for half size characters. AL must be 0. 
The font will be placed in the enory location 
designated by (ES:BX ). 

• 
LI RI ES:BX 

8 

L16 R16 

,,,,.-- .........._ 
L 1 . . . 
L16 
RI 
R2 . . . 
RI6 

I 

I 
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5.3 BIOS Usage 

( AH )=14 Superimpose 

(AL)= 0 : Mode is specified in (BH). VRAM is not 
cleared if bit 7 of (BH) is 1. 
(BH)=0-3 not used 
(BH)=4 320X200 4 colors 
(BH)=5 320X200 4 colors : 
(BH)=6 640X200 2 colors : 
(BH)=7 not used 
(BH)=8 160X200 16 colors: 20X25 ANK 
(BH)=9 320X200 16 colors: 40X25 ANK 
(BH)=A 640X200 4 colors 
(BH) =B-13 not used 
(BH) =14 320X200 4 
(BH)=15 320X200 4 
(BH)=16 640X200 2 
(BH)=17 not used 
(BH)=18 160X200 16 colors: lOXll KAHJI 
(BH)=19 320X200 16 colors: 20Xll KAHJI 
(BH)=lA 640X200 4 colors : 40X11 KANJI 

40X25 ANK 
40X25 AHK 
80X25 ANK 

colors 
colors 
colors 

20X11 KANJ I 
20X11 KANJ I 
40X11 KANJ I 

(AL)= 1 

(AL)= 2 

(AL)= 3 

(AL)= 4 

(BH)=1 Superimpose is set to enable 
(BH)=0 Superimpose is set to disable 

(BH)=O VRAM 1 is set for a 
foreground page. 

Set a transparent color to the palette 
register specified in (BH). 

Set superimpose ode through (BH). 
(BH)=0 priority 
(BH) =1 XOR 
(BH) =2 AND 
(BH)=3 OR 
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5. Software 

TYPE 11 Device Configuration Status 

The device configuration status is returned in AX. 
The inforation specified by the bits in AX is listed below: 

Bit 15,14 
Bit 13 
Bit 12 
Bit 11-9 
Bit 8 
Bit 7,6 
Bit 5,4 
Bit 3,2 
Bit 1 
Bit O 

Number of printers (usually 1 is returned) 
Serial printer is connected when 1 
Game I/0 is connected when 1 
Number of ASYNC communication ports connected 
Hard-disk unit is connected 
Number of diskette drives (besides A) 
Video mode initialized ( always 01 )# 
RAH size on board ( always 11 ) 
Reserved 
IPLed from a diskette drive 

~ Native or Extension Video mode is identified by a 1 
in bit 4. In Native mode it is always l. 

TYPE 12 Get Memory Size 

Me■ory size is set in AX in lK-byte units. 

TYPE 13 Diskette I/0 e 
Executes different functions based on the value in AH. 

( AH )= 0 Reset the diskette system. Bits 5-0 in DL must 
be set to the drive number. 
Set bit 7 to O when diskette drive units are 
connected, and set bit 6 to O (40 tracks) or 1 (80 
tracks). Set bit 7 to 1 when a hard disk unit 
is connected. ( 

€ 
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5.3 BIOS Usage 

( AH )= 1 

Value(Hex) Operation status 

80 Time out 
40 Bad seek operation 
30 Ho hard disk (only when bit 7 of DL is 1) 
20 Device out of order 
10 CRC (Cyclic Redundancy Check) error found 

in reading a diskette 
04 Desired sectors not found 
03 Attempt to write to a vrite-protected disk 
02 Address mark not found 
01 Incorrect command 

( AH )= 2-7 

(AL) 

(CH) 
(CL) 
(DH) 
(DL) 

Read the system status. The DL setting is the sane 
as for (AH)=O. The status froa the last operation, 
returned in AL, is described below. 

Set registers as follows; 

Number of sectors 
by FORHAT ) 
track number 
sector number 
head number 
drive nu■ber 

bit 7 
bit 6 

value unchecked, not used 

(0-79, value unchecked) 
(value unchecked, not used by FORMAT) 
(0-1, value unchecked) 
(0-3, value checked) 

=O identifies a diskette drive, 
=1 identifies double track access. 

(ES : BX) buffer location ( not required for checking) 

( AH )=2 Read sectors 

" ( AH )=3 Vr it e sectors 

( AH ) =4 Check sectors 
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5. Software 

( AH ) = 5 

( AH ) = 6-7 

Format sectors. The buffer pointer (ES:BX) must 
point to the set of address marks of a track. Each 
address mark consists of 4 bytes (C,H,R,N), where 
C stands for track, H for head number, R for 
sector nu■ber, and N for number of bytes ( 00=128, 
01=256, 02=512, 03=1024) within a sector. Each 
sector in a track must have a corresponding 
address mark, which helps locate the desired 
sector in a read/write operation. 

Reserved 

( 

If the transfer of data succeeds, the carry flag (CF)=0 will be 
returned. If not, (CF)=1 is returned, and the status is returned 
in (AH) as when (AH)=1. 
For read, vrite, and check operations, only AX and the carry flag 
value will be altered. The number of sectors actually read will I 
be returned in AL, but this value is meaningless when a time-out 
occurs or the system is reset with (AH)= 0. The contents of AH 
cannot be guaranteed in the latter case. 

Vhen an error message is received, retry after resetting the 
diskette adapter. More than 10 retries are required. 

I 

I 

@ 
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5.3 BIOS Usage 

TYPE 14 ASYNC Courie@tion Port Input/Output 

This routine provides 
ports as designated by 
(0-1) is specified in DX. 

byte stream [/0 to the counication 
the following parameters. Port nunber 

( AH )= 0 Initializes the communications port as specified 
in AL : 

baud rate par ity stop bits character length 

BIT 7 6 5 4 3 2 1 0 

0 0 0 -110 X 0 =none 0 -1 bit 1 0 -7 bits 
0 0 1 -150 0 1 =odd 1 -2 bits 1 1 -8 bits 
0 1 0 -300 1 1 =even 
0 1 1 -600 
1 0 0 -1200 
1 0 1 -2400 
1 1 0 -4800 
1 1 1 -9800 

The DTR signal vill be ON upon completion of initialization. 
When the routine exits, the AL value will be set in a call 
for communications status (AH=3). 

( AH )= 1 

( AH )= 2 

Send the character in AL over the coununications 
line. The contents of AL are preserved. 

If the character can not be trans■itted, bit 7 of 
AH is set to 1. Otherwise, the current line status 
will be returned by the remaining bits as vhen 
(AH) =3. 

Receive a character fro the com■unications line 
into AL, before returning to the caller. On exit 
AH has the current line status, as set by the 
status routine (AH=3), except that the only bits 
left on are the error bits (7,4.3.2.1). 
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( AH )= 3 Returns port status in AX. 

AH will contain the co■■unications line status 
as shown below: 

bit 7 
bit 6 
bit 5 
bit 4 
bit 3 
bit 2 
bit 1 
bit 0 

time out 
transmitter shift register is empty 
transmitter holding register is empty 
break detect 
framing error 
parity error 
overrun error 
data ready 

AL will contain the modem status as follows: 

bit 7 
bit 6 
bit 5 
bit 4 
bit 3 
bit 2 
bit 1 
bit 0 

data carrier detect 
ring indicator 
data set ready 
clear to send 
data carrier detect status changed 
ring indicator end 
data set ready changed 
clear to send changed 
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5.3 BIOS Usage 
! 
' r 

TYPE 15 Cassette Input/Output 

The function is specified in AH as follows: 

( AH )= 0 

( AH )= 1 

( AH )= 2 

( AH )= 3 

Turn Cassette motor on 

Turn Cassette motor off 

Read data from the cassette tape unit. 

(ES,BX) contains the pointer to the data buffer. 
(CX) contains the number of data to be read. 

The registers and the values returned are 
as follows; 

ES :BX 

DX 
AH 

CY 

ES : BX 

AH 

buffer address of the last byte read 
plus 1 
the nu■ber of actual bytes read 
=1 when CRC error is detected 
=2 when no signal is detected 
=4 yhen no leader is detected 
carry flag =O no error is detected 
carry flag =1 so■e error is detected 

Write data to the cassette tape unit. 

(ES:BX) contains the pointer to the data buffer. 
(CX) contains the nu■ber of data to be written. 

The registers and the values returned are 
as follows: 

buffer address of the last byte written 
plus 1 

Any other than the above values causes 
(CY)=1 and (AH)= 80 to be returned. 
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5. Software 

TYPE 16 Keyboard Input/Output 

Executes one of the following functions as indicated by AH: 
O 

( AH ) = O Reads next character. Reads a character from the 
keyboard and puts the following codes into AH and 
AL. 

Data tyPe 

1-byte character 
2-byte char. 1st-byte 
2-byte char. Znd-byte 
function key, etc. 

input JIS 8 bit code 
with ALT key pressed 

Kan ii lst-byte 
2nd-byte 

AH 

scan code 
scan code 
scan code 
pseudo scan 
code 

00 

FF 
FF 

AL 

ASCII code 
1st-byte 
2nd-byte 
00 

pseudo scan 
code 

lst-byte 
2nd-byte 

by Kana-Kan conversion 

If ore data reaain in the buffer, the initial data are returned. 
Otherwise, the routine stays active for the new data input. 

( AH )= 1 

(ZF) =1 
(ZF) =0 

Indicate if a character is available to be 
read. ZF (zero flas) vill be set as follows, to 
indicate whether data have been transmitted into 
the buffer or not: 

no character is in the buffer for reading 
character is in the buffer for reading 

When (ZF)=0, the next character vill be sent I 
to AX. The character remains unchanged in the 
buffer until a call is nade with (AH)=0 to read 
the next character. 

O 
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( AH ) = 2 

( AH ) = 3 

( AH )= 4 

5.3 BIOS Usage 

Reads shift status. Current shift status is sent 
to AL and AH as follows: 

AL resister 

bit 7 = 1 Insert ode 
bit 6 = 1 CAPS Lock pressed 
bit 5 Unused 
bit 4 = 1 Scroll Lock pressed 
bit 3 = 1 ALT key pressed 
bit 2 = 1 Control key pressed 
bit 1-0= 01 Right-shift key pressed bit 1-0= 10 Left-shift key pressed 

AlH resister 

bit 7-3 
bit 2-1 =00 

=0 1 
=10 

bit O =1 
=O 

Unused 
Alphanumeric shift 
Katakana shift 
Hiragana shift 
Fu 11 size mode 
Half size ode 

Sets typanatic rate 

AL=0 Return to default values 
AL=l Increase initial delay 
AL=2 Slow typaatic rate by one half 
AL=3 Combine AL=l and AL=2 
AL=4 Disable tyaaatic 

AL=O 
AL=1 

Turn 
Turn 

keyboard click off 
keyboard click on 
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( AH )= 5 

AH )= 6 

AH ) = 7 

( AH )= 85 

Alters keyboard status or mode. Sets desired 
status or ode in AL. 

Status/lode symbols displayed are altered. 

AL register 

bit 7-6 =00 Shift out Kanj i-ode 
=01 Shift in Kan.ji-ode 
=10 Shift Kanj i-ode in or out 
=11 Not switched 

bit 5-4 =00 CAPS Lock off 
=01 CAPS Lock on 
=10 Switch CAPS Lock on or off 
=11 Not swithed 

bit 3-2 =00 Alphanumeric shift 
=01 Katakana shift 
=10 Hiragana shift 
=11 Not changed 

bit 1-0 =00 Half size mode 
=01 Full size mode 
=10 Sy itch Half/Full-size mode 
=11 Not switched 

Reserved • 

Status/symbol line and Kana-Kanji conversion 
possible or impossible. 

AL 
Bit 0= 0 Kana-Kan.j i conversion is possible 

( default ) . 
= 1 Kana-Kanj i conversion is impossible 

Bit 1= 0 Access to the indicator Ii ne is • possible. ( default ) 

= 1 Access to the indicator 1 in e is 
impossible. 

\lhen the screen ode is reset ,these para■eters 
v ill revert to the default values. 

Same as 
displayed 

(AH)=5, except status/node 
are not altered. 

symbols 

• 
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5.3 BIOS Usage 

TYPE 17 Printer I/0 

The printer BIOS supports the IBM 5512 Thermal Transfer Printer 
( hereafter called PT-2 ) and the IBM 5513 Theraal Paper Printer 
( hereafter called PT-1 ). When the printer is called by (AH)=0, 
the entire contents of AL are printed to the PT-2 printer. 
The situation may not be the same as PT-1. 
Descriptions of PT-1 output vhen called by (AH)=0 are provided 
fol lowed by a description of the BIOS coon to both printers. 

When PT-1 is connected and BIOS is called by AH=0, the contents 
of AL deter■ines whether they are character code, control code 
or data. As for the multiple number of bytes of control code, 
the control code sequence should strictly be followed at the 
time of BIOS process. 

Character codes for sending one byte (ANK) or two byte characters 
should be IBM internal codes. 
The character font output to the printer is an inage of vhat was 
obtained by a request for a Video BIOS character font. 
The characters use Hankaku 7 X 16 dot and Zenkaku for 15 X 16 
font Patterns. 
The Printer output is performed in units of one line. The data 
are stored in the BIOS character buffer until the printing 
commands such as LF, FF are received. 
At the time when BIOS receives printing co■■ands, character 
Patterns for one line are output to the printer as image data. 
For this reason, characters and image data can not reside within 
the same line. ( In this case, a line is autonnatically fed.) 
The PT-I uses an 8 dot print head. 16 dot vertical printing 
requires the head to ove twice. 
Printed characters can be large or saall characters. A change 
from one size to the other ust be aade at the beginning of a 
I i n e. 
Small characters are the default. 
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Control codes used are those for the IBM 5553/5557 printers and 
so■e of these differ fro those of the PT-1. BIOS converts them 
to PT-1 codes. Due to the PT-1 hardware limitations, those 
codes which BIOS can not convert are replaced by blanks. 

Out of the IBM 5553/5557 control codes, the following are 
converted by BIOS: 

1) CAN : Cancellation 
After the image buffer or code buffer within BIOS are 
cleared, the CAN code is output to the printer. 

2) CR : Carriage Return 
Because the PT-1 automatically issues an LF, the CR 
code is neglected within BIOS. 

3) LF : Line Feed 
An LF is taken as a print com■and and after data 
in the buffer are output to the printer, the LF is 
perfor■ed. 
The PT-1 auto■atically issues an LF. 

4) FF : Pase Chan&e 
FF is taken as a print co■■and and after data in the 
buffer are output to the printer, the page change is 
perfor■ed. 

5) SP : Space 
One Hankaku character space corresponds to one space 
output. 

6) ESC X 1 : Sinsle length iage data transfer 
( graphics iage handling code ) 

This is used when graphics image data are sent. 
Conversion is aade as follows: ( 2 byte code data 
transfer mode should be followed. ) 

ESC l I Hl H2 DI D2 D3 D4 ••••• D(2 X NlN2) 

is converted to 

ESC L N1 N2 D1 D3 D5 .... 0(2 X NIN2)-1 
+LF 
+CR 
+ESC L N1 N2 D2 04 06 ...• 0(2 X N1N2) 

MSB 

LSB 
MSB 

L.SB 

I 3 5 Image data (ODD) 

2 4 6 Image data (EVEN) 

• 
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7) · ESC l 2 : Double length i■age transfer ( graphics 
i■age handling code) 

This is used in graphics image data transfer as follows: 
(2 byte data transfer ■ode should be followed.) 

ESC X 2 N1 N2 DI D2 D3 D4 .•.. 0(2 X HIH2) 

is converted to 

ESC L HI' H2' DI DI D3 D3 .. D(2 X NIH2)-I 0(2 X NIH2)-I +LF 
+CR 
+ESC L NI' H2' D2 D2 D4 D4 .. 0(2 X H1H2) 0(2 X NIN2) 

@ M SB 

LSB 
MSB 

L.SB 

3 

1 1 3! 3 Image data (ODD) I 
' 
I 
! 

2 '[,: Image data (EVEN) 

WW J 
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8) ESC X 3 : Horizontal skip ( graphics image handling code 
This is a command to skip the dots specified and is 
converted as follows: 

ESC X 3 H1 N2 

is converted to 

ESC l Hl H2 00 00 00 00 ..... 

NlH2 

00 00 

9) ESC i 5 : Vertical skip ( graphics image handling code) 

This is a command to feed the paper vertically for 
the number of dots specified. As the PT-I is unable 
to process dots, the conversion is made as follows: 

ESC % 5 N1 N2 

is converted to 

ESC 0 ( H1H2 / 13 ) 

The actual paper feed is made in units of 1/9 inch 
(2. 82 mm), H1H2 / 13 ti■es (rounded). 
( 2 inch maximum ( 50.8 ) ) 
Where H1H2 / 13 is less than 2, the value is rounded 
UP to 2. 

10) ESC % 6 Set CR point ( graphics image handling code) 

This is a command to move the print-begin-position 
the dots specified and is converted as follows: 

ESC % 6 N1 N2 

is converted to 

CR ( carriage return ) 
+ESC L N1N2 00 00 00 00 00 00 00 00 00 00 

N1H2 
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11) ESC 8 9 : Set Line Space 
The number of line spaces vhen LF is received is set 
by the value of NIN2 as follovs; 

0 ~ NIN2 < 13 ······1/9 inch LF 2 Times 
13 ~ NlN2 < 26 ······1/9 inch LF 3 Times 
26 < NIN2 < 39 ······1/9 inch LF 4 Times 
39 < NIN2 < 52 ······1/9 inch LF 5 Times 
52 5 NIN2 < 65 ······1/9 inch LF 6 Times 
65 < NIN2 < 78 ······1/9 inch LF 7 Times 
78 < NIN2 < 91 ······1/9 inch LF 8 Times 
91 < IN2 < 104 .... · · 1/9 inch LF 9 Times 

104 S NIN2 < ............... 1/9 inch LF 10 Times 

t 12) ESC F : Set pase lensth 

This is a command to set the length of a page vith 
6 LPI for small characters and 3 LPI for large 
characters. Conversion is made as follows: 

ESC F N1 N2 

y 
is converted to 

ESC C N1 N2 ( N1 N2 < 126 (SMALL) ,63 (LARGE)) 

Vhen N1N2 is greater than 126 or 63, the value is 
forced to 126 or 63. 

13) 

14) 

ESC £ 

ESC 

: Set ANK Enlargeaent 

When this conand is received, a double size 
character will be printed. 

: Release AHK Enlarge■ent 

When this coaand is received, ESC £ is released and 
the normal size characters will be printed thereafter. 
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15) FS : Fixed length iage transfer ( graphics image 
hand lin& code ) 

When this command is received, the sa■e image transfer 
coaands ( ESC 1, ESC % 2 ) as those most recently 
issued and the image data transfer using data numbers 
will be initiated. 

16) Other control codes 

The following control codes do not have meaning to 
the PT-1 and are neglected by BIOS. In this case, 
couands which consist of single or multiple bytes 
neglect all the bytes which the command takes as 
valid. The printer waits for the next control code 
to be presented. 

Control Code overlooked • 
No. of bytes for 
Command generation 

CR CARRIAGE RETURN (1) 

BS BACK SPACE () 

DC 1 SELECT (1) 

DC3 DESELECT (1) 

ESC % 4 N 1N2 HORIZONTAL REVERSE SKIP (5) 

ESC % 8 N 1 N 2 VERTICAL REVERSE INDEX (5) 

ESC % B BIDIRECTIONAL PRINT 131 

ESC % U NORMAL PRINT 13) 

ESC S SHEET FEED (2» 

ESC V SHEET EJECT (2» 

ESC O HIGH SPEED PRINT ST ART (2» 

ESC P HIGH SPEED PRINT RELEASE (2 

ESC ( 3 BYTE DAT A TRANSFER (2) 
' 

ESC ) 2 BYTE DAT A TRANSFER (2n __J 

REMARKS) 1. As ESC % 1. ESC % 2, ESC % 3, ESC % 5, ESC % 6,FS 
are operated within BIOS as the graphics image handling 
codes, another LF is added when thay are used together 
with character data. 

• 

I 

2. Vhen ESC X 1, ESC % 2, ESC % 3, ESC % 6 as 
the total of H1H2 within a line should not 
1120 dots, larger values are ignored. 

used, 
exceed 

3. When ■ultiple ESC co■mands are received, the first 
ESC is valid and other ESC are ignored until a code 
other than ESC is issued. 

• 
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The value in AH indicates to BIOS which of the following 
functions to execute. 
PT-1 and PT-2 have the sane function unless otherwise stated. 

When returning to the calling program, DX ust be 0. AH viii 
contain status values, while other registers reain unchanged. 

( AH )= O 

( AH ) = 1 

Prints the character specified in AL. 
A hex 7F (DEL) prints a special character. 
Also sends control codes to the printer through AL. 
In processing output data, there are differences 
between PT-1 and PT-2, as stated before. 

Initializes the printer. Initializes the 
resets the software status, and then 
initial control values, as shown below. 
PT-1 values are in parentheses. 

hardware, 
sets the 

- Alphanumeric 10 (12) characters per inch - Kan.i i 5 (6) characters per inch - Line feed 6 (4.5) I in es per inch - Pase length 6 6 (49.5) l in es per page - Speed nor■al 
( - Print character SMALL character AH ) = 2 Reads status-I. Reads printer status into AH 4 as follovs: 

bit 7 =O In use. 
bit 6 Reserved 
bit 5 =] Out of paper (EOF) or paper J a in the 

autoatic sheet feed. 
bit 4 =1 Printer ready. 
bit 3 =] An error such as EOF, printer 

disconnected, CANCEL key pressed or 
time-out has occurred. 

bit 2,1 = 1 Reserved 
bit 0 =] Ti■e OU t. The printer is taking an 

abnorma 11 y long period of tie to print 
characters. 
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( AH )= 3 
Reads status-2. Reads the printer status into AH 
as follows; 

bit 7 
bit 6,5 
bit 4,3 

bit 2.1 

bit 0 

Always "1" 
Unused 

=11 7.5 LP I 
10 6 LP I 
01 5 LP I 
00 4 LP I 

=11 7. 5/15 CPI 
=10 6.7/13.3 CPI 
=01 6/12 CPI 
=00 5/10 CPI 
=1 PT-1 is connected 
=O PT-2 is connected 

AH ) = 4 Prints contents of AL register directly. 

( AH ) = 5 Prints double wide. Same as in (AH)=O except that @ 
the horizontal size of the character is doubled. 

( AH ) = 6-A Unused 

( AH ) = B Prints a line (including associated attributes) 

in Extension Video mode. ( PT-2 on ly ) 

Prints the character str in& in the character 

buffer indicated by ES:DI. The nth character in 

the character buffer vill be printed with the nth € 
attribute in the attribute buffer. The length of 

the buffer is specified in ex. 

bit 

7 
6 
5 
4 
3,2 

The attributes for this function are one or two 
byte values indicating how characters are printed. 
The meaning of each bit in an attribute byte are 
as follows; 

Mean in& 
-------------------------------------- 

=00 
=01 
=10 
=11 

1,0 

Reserved. Must be set to 0. 
Underline 
Reserved. 
Reserved. Must be set to 0. 
Vertical grid line 
None 
Sin&le solid line 
Heavy solid line 
Sin&le dotted line 
Horizontal grid line 
The values are the same as for a vertical 
grid line. 
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( AH )= C 

5.3 BIOS Usage 

A one-byte attribute is needed for a half-size 
character; a 2-byte attribute is needed for a full-size 
character. Horizontal lines are printed above the 
characters involved: vertical lines are printed to the 
left of the characters involved. 

After the number of bytes specified in the CX register 
is printed, BIOS vill automatically print a carriage 
return character and a line feed character unless the 
character buffer ends with a carriage return character 
or a line-feed character, or both. Thus the character 
buffer must contain all the characters to be printed 
in one line. The control characters that can be 
included in the character buffer are li■ited to the 
carriage return, line-feed, ESC [and ESCJ that are used 
at the end of the character buffer. 

Sets printer control values. 
The control values are specified in AL as follows. 

(AL) Specified control value 

0 Reset printer default values. See (AH)=1. 

1 Change character pitch 

r (BH) =90 
(BH) =78 
(BH) =6C 
(BH) =60 

5 Full size characters/inch 
6 Full size characters/inch 
6.7 Full size characters/inch 
7.5 Full size characters/inch 

The value for half size characters is double 
that of full size characters. 

2 

) 

Change Ii ne 
(BH)=lE 4 
(BH) =18 5 
(BH)=14 6 
(BH)=10 7.5 

feed pitch 
(3) lines 
(3) lines 
(3) lines 
(4.5) lines 

per 
per 
per 
per 

inch 
inch 
inch 
inch 

3 Change page length. 
(BX) nuaber of lines per page 

(based on 6 1 ines/inch) 

4 Set double/noraal speed ■ode. 
(BH)=0 set double speed uode 
(BH)=1 set normal speed mode 
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5 Set unidirectional/bidirectional printing mode 
( PT-2 only ) 

(BH)=O set unidirectional printing mode 
(BH)=l set bidirectional printing ■ode 

6 Change printing character ( PT-! only ) 
(BH)= 0 SMALL character 
(BH)= 1 LARGE character 

TYPE 18 

TYPE 19 

TYPE 1A 

ROM BASIC 
This interrupt executes a BASIC pro&ran. 

System reset 

DOS is restarted by the BOOT pro&ran, or by issuing 
INT 18. 

Tiner Support. 
in AH. 

( AH ) = 0 

Reads or sets the ti■e as specified 

( AH )= 1 

Reads the current value of the time-of-day counter 
and returns the following: 

ex 
DX 
AL=0 

AL<>0 

most significant word of count 
least significant word of count 
count has not passed 24 hours since the 
last tine it was read 
24 hours have passed 

• 
Set time-of-day counter to the value specified in 
the CX and DX registers. 

CX ■ost significant word of count ., 
DX least significant word of count 
note: Counting rate is 1193180/65536 per sec,i.e., 
there are 18.2 counts per sec. 

5-34 



5.3 BIOS Usage 

( 
5.3.2. Extension Video Mode BIOS Interrupts 

INT10, INT11, and IHT16 have different meanings in Extension 
Video mode from in Native mode. An explanation of these three 
interrupts in Extension Video mode are as follows. 
Refer to chapter 3 " 3.5 VP3 Display Function", for ore 
information on Extension Video mode. 

TYPE 10 Display Input/Output 

Execute the following functions as specified in AH. 

( AH )= 0 

( AH ) = 1 

Set mode. Sets display mode as specified in AL. 

(AL) 
0-7 
8 
9 

10 
11 

12-13 
14 

Mode 
Reserved 
80X25 aono character mode (initial node) 
720X512 mono graphics mode 
80X25 characters displayed 
Reserved 
360X512 4 color &graphics 
- 40X25 characters displayed 
- double size character width 
- palette 11 used for character color 
= palette 00 used for background color 
- normal size characters printed except 

for screen print. 
- All palettes, except palette O are 

printed. 
Refer to(AH)=11, "set palette color", 

Reserved 
80X25 color characters 

Set cursor-type. The cursor type is specified by 
bits in the CX register. 

bit 14,13 =00 
=01 
=10 
=11 

Bl inking is not 

non-blink 
non-display 
blink at 4 tines per second 
blink at 2 times per second 

supported in graphics node. 

bit 12-8 start line of the cursor in a character 
box 

bit 4-0 end line of cursor in a character box 

CH-a CL· 
2 
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( AH )= 2 

( AH )= 3 

( AH )= 4 

AH ) = 5 

AH ) = 6 

AH ) = 7 

( AH ) = 8 

Set cursor position. The cursor position 
(rov,col) is specified by values in ( DH,DL ). 
(0,0) indicates the home (upper left) position. 

Read cursor position. (DH,DL) contains the 
current cursor position ( DH=rov,DL=col ). 
(CH,CL) contain the cursor type. 

Reserved 

Reserved 

Scrolls dislay upward. (CH,CL) specifies the 
upper left corner of the position to be scrolled 
(CH=rov,CL=column), (DH,DL) the lover right corner 
(DH=rov,DL=column), AL the number of lines to be 
scrolled, and BH the attributes for the space left. 
AL=0 clears the area defined by CX and OX. 

Scrolls display dovnvard. Same as ( AH )=6. 
0 

Reads the character at the current cursor position 
into AL and its attributes into AH. 

Full-size characters return the following 
attributes. 

lst-byte 
2nd-byte 

XXXX XXOl 
XXXX XXll 0 

The attributes returned 
written by ( AH )=9. 

are the sa■e as those 

All attributes are supported in graphics ode. 

In color graphics mode the color attribute bits 
of AH have no affect on the color of @ 
characters. ~ 
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( AH )= 9 

( AH )= A 

( ( AH )= B 

( AH )= C 

Writes cursor posision attributes and characters. 
Characters to write in AL and their attributes. 
with the number of characters indicated units of 
half-size characters. should be specified in CX. 
For full-size characters. the attributes change 
after the 2nd byte is written. 

Bit 1 or O of the attribute is set depending on 
the contents of the AL register. 

Half-size character 
Full-size character 

lst byte 
2nd byte 

XXXX XXXO 

XXXX XXO1 
XXXX XXll 

All the attributes except high-intensity and blink 
are supported in graphics node. 

In color graphics mode, 
of BL have no affect 
characters. 

the color attribute bits 
on the color of the 

Vrite character only. Same as (AH)=9, except that 
attributes are not written ( nothing specified in 
BL ) . 

Set a color in the palette. Specify in BH 
the palette number to be set (0-3). Specify in BL 
the color number ( 0-15 ) to be assigned to the 
specified palette nu■ber. 

Write a dot. (DX,CX) sPecifies the bit 
position (row.column) where the dot is to be 
written, (0,0) represents the hoe position on the 
display. Both the row and the colu■n nu■ber are 
in units of dots, not characters. 
In color mode. AL specifies the palette nu■ber (0- 
3) for the color dot to be written. 
In monochrome graphics mode, bit 0 or 1 is 
specified in AL. If the eighth bit (bit 7) in AL is 
specified as O, the value in bit O (or bit 0,1) of 
AL will be written directly. 
If the value in bit 7 is set to 1, however. the 
XOR (exclusive OR) value of the current value and 
the value of bit O in AL will be written. 

This function works only in graphics ode. 
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( AH )= D 

( AH )= E 

( AH )= F 

( AH )=10 

Read a dot. (DX.CX) 
of the dot position to 
column number are 
characters). The dot 
bit 0 (or 0,1) of AL. 

specify the (row,column) 
be read ( both the row and 

in units of dots, not 
value (on /off) is read into 

This function only vorks in graphics mode. 

ASCII teletype routine for output. 
Writes a character at the cursor 
advances the cursor. If the cursor 
the rightmost position in line 24, 
scrolled upward. 
The character to be written is specified in 

Get the current display status. 
current mode and AH receives 
character columns displayed. 

position and 
is already in 
the screen is 

AL. 

If the cursor is at the last position in a row 
and a full-size character is to be written, 
a space is placed at this position and at the 1st • 
position in the next row the full-size character 
is written. 

This function also works in graphics mode. 

AL receives the 
the number of 

Request a font pattern. Returns the font 
pattern for the specified character in the user­ 
designated memory location. CX must hold the 
internal code of.the requested character. CH must 
■ust be O for half-size characters. AL must be 0. 
Fonts will be placed in the memory location 
des. is n a t e d by (EX : B X ) , as f o l 1 o w s : 

• 

• 
ES:BX 

8 
@ 

Ll6 Rl6 

_r " 

LI . . . 
L 16 
R 1 
R 2 . . . 
RI6 
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( AH )=11 Sets the display attributes. 
attributes are specified in BH 

The display 
as follows; 

(BH) Display attributes 

bit 6 =1 display in high-intensity 
bit 3-0 srid line color (0-15). The colors are 

the same as those described in "Setting 
the palette ", 

TYPE 11 Device Configuration Status 

The device configuration status is returned in AX. 
The information, specified by the bits in AX, is listed below: 

(® bit 15,14 
bit 13 =1 
bit 12 
bit 11-9 
bit 8 =1 
bit 7,6 
bit 5,4 
bit 3.2 

bit 1 
bit 0 

=00 

Humber of printers (usually 1 is returned) 
Reserved 
Reserved 
Humber of ASYNC counication ports connected 
Reserved 
Number of diskette drives 
Video mode initialized ( always =10 )¢ 
Type of display 
12 inch monochrome display( alvays =00 
Reserved 
Reserved (=l diskette drive is connected) 

* Extension mode is identified by checking bits 5 and 4 
for values of 1 and 0, respectively. 

RAM addresses 700-701(Hex) are reserved for systen use 
in Extension Video mode. 

TYPE 16 Keyboard Input/Output 

One of the following functions is executed depending on the 
value in AH: 

( AH )= 0 Reads next character. Reads a character fro the 
keyboard and puts the following codes into AH 
and AL. 
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Data type AH AL 
1 byte code character scan code ASCII code 

2 byte code 1st byte scan code 1st byte 

2 byte code 2nd byte scan code 2nd byte 

Function key, etc. pseudo scan 00 
JIS code Using ALT key code 

JIS-8 bit code input 00 pseudo 
scan code 

Kanji 1st byte FF 1st byte 
by kana-kan 2nd byte FF 2nd byte 
conversion 

If more data re■ain in the buffer, the initial data are returned . 
Otherwise, the routine stays active for the next data input. 

( AH )= 1 

(ZF)=1 
(ZF) =0 

( AH )= 2 

Indicates if a JIS-8 bit code character is 
available to be read. ZF (zero flag) will be set 
as follows, to indicate whether data have been 
transmitted into the buffer or not: 

No character is in the buffer for reading 
Character is in the buffer for reading 

Vhen (ZF)=0, the next character will be sent to 
AX. The character remains unchanged in the buffer 
until a call is made with (AH)=0 to read the next 
character. 

Reads shift status. Current shift status is sent 
to AL and All as follows; 

AL register 

bit 7 = 1 insert mode 
bit 6 = 1 CAPS Lock pressed 
bit 5 unused 
bit 4 = 1 Scroll Lock pressed 
bit 3 = 1 ALT key pressed 
bit 2 = 1 Control key pressed 
bit 1,0= 01 right shift key pressed 

= 10 left shift key pressed 

• 
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AH register 

bit 7-3 
bit 2, 1 =00 

=01 
=10 

bit O =1 
=0 

Unused 
Alphanumeric shift 
Katakana shift 
Hiragana shift 
Full-size mode 
Half-size mode 

( AH ) = 3 

( AH )= 4 

( AH ) = 5 

Clicker on : Causes the speaker to generate sound 
with frequencies of 31-32767 Hz as specified in CX. 

Clicker off Turns keyboard click off. 

Alters keyboard status or mode. Sets desired 
status or mode in AL. 

AL register 

bit 7-6 =00 Shift out Kanji-ode 
=01 Shift in Kanii-ode 
=10 Shift Kanj i-node in or out 
=11 Do not svitch 

bit 5-4 =00 CAPS Lock off • =01 CAPS Lock on 
=10 Sy itch CAPS Lock on or off 
=11 Do not svitch 

bit 3-2 =00 Alphanumeric shift 
=01 Katakana shift 
=10 Hiragana shift 
=11 Do not change shift status 

bit 1-0 =00 Half-size ode 
=01 Full-size mode • =10 Svitch Half/Full size ode 
=11 Do not sv itch 

Status/lode symbols displayed are altered. 

( AH ) = 6 Reserved 

( AH )= 7 Kana-to-Kanji conversion and status/ode symbol 
line possible or impossible. 
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AL Kana-to-Kan.ii conversion enabled O Bit 0 =O is 
(default) 

=1 Kana-to-Kan.ii conversion is disabled 
Bit 1 =0 Indicator line is enabled (default) 

=] Indicator line is disabled 

( AH ) =85 

Vhen display mode is reset, these para■eter are 
reset to default values. 

Sane as (All)=5, except that status/ode symbols 
displayed are not altered. 
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5.3.3. Interrupt Routines For Special Use 

The following are descriptions of the BIOS routines for special 
use­ 
INT 5 

INT 1 B 

INT lC 

© 

INT 1D 

: Screen print 
When screen prints, either in Native mode or 
Extension Video mode are required the screen ode 
(character or graphics mode) is automatically set 
for the printer, and the printing is done in the 
correct mode. The printing direction for character 
mode is the same as that displayed. For the graphics 
mode, the printing line is rotated 90 degrees. 

: Keyboard Break Address 
This vector points to the code to be executed when 
Break is pressed on the keyboard. The vector is 
invoked while responding to the keyboard interrupt, 
and control should be returned through an IRET 
instruction. The POWER-ON routines initialize this 
vector to an IRET instruction, so that nothing occurs 
when Break is pressed unless the application progra■
sets a different value. 

Control may be retained by this routine, vith the 
following problem. The 'Break' may have occurred 
during interrupt processing, so that one or more 'End 
of Interrupt' commands must be issued in case an 
operation was underway at the time. 

: Timer 
This vector points to the code to be executed on every 
systea-clock tick. This vector is invoked while 
responding to the 'timer' interrupt, and control should 
be returned through an IRET instruction. The 
POWER-ON routines initialize this vector to point to 
an IRET instruction, so that nothing occurs unless the 
application modifies the pointer. It is the 
responsibility of the application to save and restore 
all resisters that are aodified. 

: Video Parameter 
This vector points to a data region containing the 
parameters required for the initialization of the CRT 
Controller. Note that there are six separate tables, 
and all six must be reproduced if all modes of 
operation ( ANK, Graphics, Kanji ) are supported. 
The POWER-ON routines initialize this vector to point 
to the parameters contained in the ROM video-routines. 
It is recommended that if a programmer vishes to use a 
different parameter table, that the table contained in 
ROM be copied to RAM and just modify the values needed 
for the application. 
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INT 1E 

INT 1F 

INT 49 

INT 7 A 

: Diskette Parameter 
This vector points to a data region containing the 
parameters required for the diskette drive. The 
POVER-ON routines initialize the vector to point to 
the parameters contained in the ROM DISKETTE-routine. 
It is reco■mended that if a programmer wishes to use 
a different parameter table, that the table contained 
in ROH be copied to RAH and just modify the values 
needed for the application. The motor start-up-tine 
parameter (parameter 10) is overridden by BIOS to 
force a 500-ms delay (value 04) if the parameter value 
is less than 04. 

: RESERVED 

: Conversion Table 
This interrupt contains the address of a table used to 
translate non-keyboard scan-codes (scan codes from 
56 (Hex) to 69(Hex).) If Interrupt hex 48 detects a 
scan code betveen 56 - 69 (Hex) it trans 1 ates it using 
the table pointed to by Interrupt Hex 49. The 
address that Interrupt Hex 49 points to can be changed 
by users to point to their own table if different 
translations are required. 

: Pointer To Dictionary 
This routine includes pointers to the dictionary for 
Kana-to-Kanji conversion. 
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5.4. Keyboard Scan Codes 

Scan codes are used to transfer keyboard data to the systen unit. 
A different scan code is generated by pushing or releasing a key. 
Functions not represented by a single keystroke can be achieved 
by pressing two or more keys simultaneously. The BIOS keyboard 
routine converts then and returns one single character code. 
BIOS sends scan codes and converted character codes to the CPU. 

The BIOS routines for processing keyboard data are INT2, INT48, 
INT49, INT16. INT9, INT78, INT79, and INT7A. 
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5.5. Henory Hap 

RAM for general use can be expanded to a 512KB maximum. 
The uenory space allocation is referred to in Chapter 2, " 2.2.6 
Memory Space and I/O address Setting." 

Native mode 
English mode 

Extension 
Video mode 

00000 

10000 

80000 
88000 

88800 

A 0000 

B0000 

B8000 

coooo 
D 0000 

EOOOO 

FFFFF 

Base RAM 

Expansion 
RAM 

Same as the 
left column 

User Font 

VRAM 
( Graphics) 

V RAM VRAM virtual virtual 
address address (Text) 

ROM reserved 

ROM cartridge Same as the 

System left column 
ROM 
on Board 

Character 
Generator 2 

80000 
8 X 8 ANK (6 8 x16, 16x16 ROMO 
NON-KANJI 
----------- i 

____ J_ ____ ROMI 

16 x 16 
KAN.JI ROM 2 -·t···· ROM 3 (0 BFFFF 

Remarks ) The map of addresses 00000-80000 (Hex) changes 
depending on whether or not a 128KB RAM card is 
installed. Refer to Figure 5-5 and 5-6. 

Figure 5-4 Menory Hap 

(0 
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5.5 Memory Map 

Address 64K 128K 256K 384K 512K 
00000 : I 

EVEN] ODD 

I E '£' € 
10000 

K g!g -- I , 
128K 128K I 128K 

64K ( 64K 
I 

20000 I 
EVES[ODD 

t 'E .- I -,_ 
30000 ·J3..i I ~ 

128K 128K 

six's 
40000 I 

I 
EVEXI ODD 

I E 
50000 I:!: I ·r 

I 128K 

60000 
64K [64 

I 

El'Exl ODD 
I 

70000 s I E' "; 
s's« 

80000 I 

Menning of abbreviations: 
@ 64 K : 64 KB Base Memory 
®) 64K : 64KB RAM Card 
® 128 K : 128 KB RAM Card 
EVEN : Even address used 
ODD : Odd address used 
Figure 5-5 Memory Space ( Native and Extension Video mode) 
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5. Software 

In English mode the base memory and 64K bytes of expansion 
■e■ory are always located at addresses 00000-FFFFF(Hex). 6 

00000 

10000 

20000 

30000 

40000 

50000 

60000 

70000 

80000 

' I 
@ EVEN' ODD 

I 

64K I 
I 

@ I ~ 
I 
I 

64K 
I 
I 64K 
I ___ .._ ___ 
I 

© 
128K 

1-------- 

€ 
128K 

-------- 

© 
128K 

(6 

(0 

Meaning of abbreviations • 
® 64 K : 64 KB Base Memory 
®64K : 64KB RAM Card 
®©128K : 128KB RAM Card 
EVEN : Even address used 
ODD : Odd address used 

Figure 5-6 Memory Space (English mode) 
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5.6 1/0 Map 

5.6. I/0 Ma 

I/O addresses are initialized as follows. Addresses can be 
changed for sone I/0. The relocation of I/0 addresses is 
referred to in Chapter 2, " 2.2.6 Memory Space and I/0 Address 
Settins". 

Address I/0 Name 
lX Reserved 
20 8259PIC 
21 8259PIC 
40 8253 Timer 1 
41 8253 Timer 2 
42 8253 Timer 3 
43 8253 Mode 
60 8255 Port A 
61 8255 Port B 
62 8255 Port C 
63 8255 Control 
AO NMI Control 
co 76489 A Sound generator 
F2 Diskette controller 
F4 Diskette status register 
F5 Diskette data register 
1FF Gate Array-08 
201 Joystick 
278 Reserved 
279 Reserved 
27A Reserved 
2F8-2FF 8250 register addresses 
32 X Reserved 
378. 37 C Parallel interface 
379. 37D Parallel interface ( status) 
37 A, 37E Parallel interface (command) 
le lMlAAA 

Figure 5-7 1/0 Addresses (1 of 2) 
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5. Software 

Address Type of 1/0 

3D0,2,4.6 CRTC address registers 
3D1.3.5,7 CRTC data registers 
3D8 Reserved 

I 3D9 Page register 2 
I 3DA Video Gate Array VPI, VP2 
3DB Clear light pen latch 
3DC Set light pen latch 
3DD Video gate array VP3 
3DE Light pen gate 
3DF Page register 1 
3FB-3FF Reserved 

Figure 5--7 I/O Addresses (2 of 2) 
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6. Compatibility 

This chapter describes points to keep in mind to maintain 
compatibility amon& the IBM 5510, IBM 5550 and PCjr systens. 
The differences anon& these systems are also described. 

To have compatibility between the IBM 5510 and PCjr, it is 
necessary to operate the IBM 5510 in English mode. In order to 
be compatible with the IBM Multistation 5550, the 5510 must be 
operated in Extension Video ■ode. ROM cartridges are available 
for changing the mode of operation. 

It is recommended that an application progra■ use only the BIOS 
and DOS interrupt interfaces in order to achieve compatibility 
with the PCjr and IBM 5550, since absolute addresses vary a■ong 
the three machines. 

There are several factors to keep in mind to ■aintain co■pati- 
bility. They are: 

1. Unequal Configurations 
2. Hardware Differences 
3. Diskette Compatibility 

Discussions of these topics follow. 

0 
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6. Compatibility 

6.1. Unequal Configurations 

Fro■ the configuration/hardvare point of view, there exist 
soue functions which the IBM 5550 has, while the IBM 5510 does 
not have. Application progra■s which call for those functions 
aight not work on the IBM 5510. The following are functions 
unique to the IBM 5550: 

]. Hardvare 
- 5550 ROM Function 

OMA 
1024 x 768 dot display function 
IBM 5550 unique key-tops 
IBM 5550 unique printer function 

2. BIOS 
1024 x 768 dot graphics mode 
Hard Disk 

3. DOS 
User fonts of 63 or more characters 
Hard disk support com■ands (SWITCH, BACKUP, RESTORE) 

( 
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6. 2 Hardware Differences 

6.2. Hardware Differences 

The IBM 5510, PCir, and the IBM 5550 differ in hardware design 
and there might be instances where application program compati­ 
bility is not maintained because of the differences in the 
hardware. Figure 6-1 shows the hardware features of the IBM 
5550 and PCjr compared with those of the IBM 5510. 
Due to different shapes in connectors, some hardware ■ight need 
modification before being used, but when the hardware is func­ 
tionally compatible, it is classified as compatible. 

----. -----·- -- - -- - -- -- ----- .. 
Comparison ---------· 

, 5550 PC-jr 
Hardware/ Function 

: User Memory 
compact Keio&ka 
r·· . ---··· ... .... -- --····· 
, Full Keyboard __....---- 

Diskette Drive - ------ --- 
Printer Interface --------------- 
RS- 232C Interface 
Joystick Interface ----- 

· Cassette Interface ---------------------- 
. Color Graphics 
..__ - ---------- 
' Light Pen 
. --- -- . ·- ·- -----. 
· 8253 Timer 
·-····· ···--··-·--·-------·- 

Interrupt Controller -- -- - -----~--- --·-------- 
Beep Subsystem 

. Sound Generator 
... ··- ····-· --··· -------------- 

-:., * r * " 

X * C 
X * N/A 
r * X * -~ 

X * 
C e ...., 

N/A 
N/A r 

'- 
J * ~ 
X/A 
- * » 
am, 

* » 

e, 

* ~ 
X/A * 
X/A ROM Cartridge Interface --- . -----. --· ·-------------- 

Remarks) 0 Compatible 
X Incompatible 
* With Conditions (Mentioned hereafter) 
N/A - Not Applicable 

Figure 6-1 Hardware Configuration Comparison 
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6. Compatibility 

Hardvare Differences fron PCjr 

1. User RAM 
PCir alvays shares the user RAM vith the video RAM, while the 
IBM 5510 has dedicated video RAM and only utilizes user RAM 
as video RAM in special cases. When a program uses video 
pages O through 7 on the 5510 system, user memory of 16 KB 
per page is required. Pages 8 through B (Hex) are areas for 
the dedicated video RAM and vhen these are accessed, user RAM 
is not used. 

2. Diskette Drive 
IBM 5510 : 80 tracks/side or 

40 tracks/side, 3.5" or 5.25" 

PCir 40 tracks/side, 5.25" 

The size difference between the 3.5" and 5.25" diskettes 
makes physical compatibility impossible, but the diskette 
for■ats are compatible. 

3. Keyboard 
The IBM 5510 keyboard has added keys for Kanji handling but 
other keys are compatible vith the PCjr keyboard. 

4. Sound Generator 
The IBM 5510 and the PCir use compatible chips. 

5. RS-232C Card 
This is provided as a standard feature on the PCjr, while on 
the IBM 5510, it is an opt i ona 1 feature. Eng Ii sh mode 
applications using either COMl or COM2 mode should have this 
optional feature to run on the IBM 5510. 

(®O 
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6.2 Hardware Differences 

G 

© 

0 

Hardware Differences fro IBM 5550 

1. User RAM 
The IBM 5510 has the concept of multiple pages and can have 
up to 12 pages, while the IBM 5550 does not (one page is 
assumed). The memory maps for the two systems are different. 
However, if an application program accesses the hardware 
through BIOS cal ls, the memory map differences should be 
unimportant. Memory size should also be taken into account 
when considering compatibility because the inium memory 
size of the IBM 5550 is larger than that of the 5510. 

2. Diskette Operation 
The IBM 5510 does not have DHA capability, while the IBM 
5550 has. The IBM 5510 uses a level 6 hardware interrupt. 
When diskette I/0 takes place, the entire system is masked 
and other I/0 devices are inactivated (operator keystrokes 
and RS-232C etc.). 

3. Keyboard 
The IBM 5510 keyboard scan codes differ from those of the IBM 
IBM 5550. Compatibility is maintained by using interrupt 
type 16 (keystroke read). The keyboard operation, however, 
differs due to differences in the nunber and the functions of 
the key tops. 

4. Video Display Function 
There is quite a high degree of compatibility betveen the IBK 
5550 and Extension Video aode, but the font sizes of the two 
systems differ. The IBM 5550 has a wrap function for 
displaying screens, while the IBM 5510 does not. 

5. Kan.ii Font 
The IBM 5510 requires 32 bytes/character, vhile the IBM 5550 
requires 72 bytes/character. 

6. Dictionary 
The IBM 5510 dictionary resides in ROM, while the IBM 
5550 dictionary resides on a diskette and is loaded into RAM 
on demand. 

7. RS-232C Interface 
The IBM 5550 supports up to 9600 BPS coa■unications through 
use of DMA, while the IBM 5510 supports up to 4800 BPS 
communications through use of a level 3 interrupt. When 
diskette 1/0 takes place, interrupts other than level 6 are 
rejected and therefore, RS-232C interface l/0 will not 
occur. 

8. Ti mer (8253) Input 
The IBM 5510 clock is 1.19 MHz, while that of the IBM 5550 is 
2.0 HHz. 
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6. Compability 

9. Interrupt Controller 
Both systems use a 8259A PIC, but as the interrupt level 
assignments for the two syste■s differ, there might be 
instances where compatibility is not maintained. 

10. Bee 
As there is a difference in the frequency of the Timer Input 
clock between the two systems, their beep sounds are slightly 
different. 

11. Tinin& 
When an IBM 5550 application program is dependent on the 
processing speed or timing, it might not run on the IBM 5510. 
In this case, the program should be modified in accordance 
with the IBM 5510 specifications. In developing application 
programs, the following points should be taken into 
consideration: 

The processing speed differs with the size and type of 
menory in vhich an application program is running. 

t 

Processing Speed 

Fast 

Memory for the program 

ROM 

128 KB RAM Card 

@ 

Slow 

64 KB memory on the system board & 
64 KB expanded aemory 

64 KB memory on the board when it is 
functioning as video RAM and 64 KB of 
expanded memory 

The highest degree of application compatibility can be 
achieved by using a common high level language and (t 
accessing the system only through BIOS and DOS interrupts. 
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6.3 Diskette Compatibility 

6.3. Diskette Compatibility 

When a 5.25" diskette drive is installed in an Expansion Unit, 
there will be instances where the PCjr or the IBM 5550 is 
completely compatible with the IBM 5510. When only 3.5" diskette 
drives are provided, the physical shape and size of the diskettes 
makes it impossible to have compatibility. 3.5" and 5.25" 
diskettes are, however, the same in format and logically they are 
compatible. The following chart shows compatibility when a 5.25" 
diskette drive is installed in an IBM 5510 system: 

SYSTEM B 

PC-jr 
JX Operation Mode 

English IBM 5550 
Native Ext. Video 

s PC-jr .I J J J X 
Y English .J .1 #.I .J * -­ S 
T JX Native .J .J .J .J ­ E 
M Ext. Video .J .1 .l I .r .J 
A I BM 5550 X .1* • r r .J 

Remarks) A<----> B 

-- - - -.---> 

X 

Perfectly coupatible 
(both systenas can read/write) 

Reading of a diskette vhich has been 
written by the other systems is 
possible. (The arrow points to the 
system which reads.) 
Diskettes for■atted with 40 tracks can 
be read. Ones with 80 tracks cannot. 
Ho Compatibility 

Figure 6-2 Diskette Conapatibility 
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Appendix A. 

Absolute 
Relative Ref. 

G Address PUBLIC Name Module Address Page 

--------- (EQUATES & DATA AREA) A- 2 

F800 :0000 -------- 1 0000 3 

:0030 -------- 2 0000 15 

:0076 VIDEO_ IO 2 0046 19 

:01CD VIDEO_PARH.5 2 019D 21 

:2030 EQUIPMENT 3 0000 93 

:203€ MEMORY_SIZE_DETERMIHE 3 oooc 93 

:2048 DISKETIE_IO 3 0018 94 

:248D0 SEEK 3 045D 103 

:2539 DISK_BASE 3 0509 104 

:2544 DISK_IHT 3 0514 104 

:25B5 RS232_IO 3 0585 105 

:2696 CASSETTE_10 3 0666 107 

:27AC READ_HALF _BIT 3 077C 110 (© 
:2900 KBDHMI 4 0000 113 

:227 EXTAB 4 0127 115 

:2A50 KEY62_IHT 4 0150 115 

:2C9E KEYBOARD_IO 4 039E 119 

:2ED5 KB_INT 4 05D5 122 

:385D BUFFER_QUEIHG 4 OF5D 133 

:3A00 ------------ 5 0000 135 

:3AAO PR INT_SCREEN 5 OOAO 136 ( 
:3DC0 ---------- 6 0000 141 

:3E20 PRIHTER_IO 6 0060 141 

:4E00 BOOT_STRAP 7 0000 163 

:4F00 KXKFDM 8 0000 169 

:6700 ODS 9 0000 214 

:6708 TIME_OF_DAY 9 0008 214 

:6752 READ_TIME 9 0052 214 

:677D0 KB_HOISE 9 007D 215 ( 
:679E BAS_ENT 9 009E 215 

:6783 TIMER_IHT 9 0083 215 
:6A00 POST 10 0000 218 

:6A6B RESET 10 0068 220 
:6F99 D11 10 0599 229 
:6FCO DUMWY_RETURH 10 OSCO 229 
:79A1 PRT_HEX 10 OF Al 246 
:79C0 BEEP 10 OFCO 247 
:TFCO VECTOR_ TABLE 10 15CO 255 
:7FFF POST_EHD 10 15FF 256 

Remark) Refer to the table shown above, when you find the character "E" 
for the operand in the BIOS listing. 

( 
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THE BIOS ROUTINES ARE MEANT TO IE ACCESSED THROUGH 
SOFTWARE INTERRUPTS ONLY. ANY ADDRESSES PRESENT IN 
THE LISTINGS ARE INCLUDED ONLY FOR COIIPLETEHE5S, 
HOT FOR REFERENCE. APPLICATIONS WHICH REFERENCE 
ABSOLUTE ADDRESSES WITHIN THIS CODE VIOLATE THE 

• OOFD 
• OOED 

• 0010 
0060 
003& 
0007 
oou 

• 0062 
0063 ooa, 
0060 
0020 
0021 
0020 
0040 
0 043 
0040 

: OOAO 
ooco 
OlFF 
0010 
0040 
0020 
0201 
03F8 
OZFI 
0378 
O3JD6 

= 0JDA 
• OlDD 

OlDF 
0JD9 

,----------------------------------------,------------------ ' <CAVEAT El1PTOR>1 
I 

' ' ' ' I 
I STRUCTURE AND DESIGN OF IIOS. • 
,---------------------------------------------------------------­ ,---------------------------------------------------------------- I SYSTEl1 ID • 
1---------------------------------------------------------------- PJSYSID EQU OFDH I PCjr SYSTEl1 ID 
IXSYSID EQU OEDH I JX SYSTEl1 ID 
1---------------------------------------------------------------- l EQUATES 1 
1---------------------------------------------------------------- FG PORT EQU 10H I MFG TESTER PORT 
PORT_A EQU 60H l 1255 PORT A AODR 
CPUREG EQU llH j HASK FOR CPU REG IITS 
CRTREG EQU 7 "ASK FOR CRT REG llTS 
PORT_B EQU 61H 8255 PORT B ADDR 
PoRT_c EQU 62H 8255 PORT C AODR 
CIID_PORT EQU 6lH 
IIODE_12S5 EQU 100010011 
KIPORT EQU 60H 
INTAOO EQU 20H 
INTAOl EQU ZlH 
EOI EQU ZOH 
TIIIER EQU \OH 
TIII_CTL EQU \lH 
TIIIERO EQU \OH 
NIII_PORT EQU OAOH 
SHD CTL EQU OCON 
SISTATUS EQU IFFH 
VRAIIZIH EQU IOH 
EROll6IN EQU \OH 
ER0117IN EQU ZOH 

#'-%r f# 53 RSZl2_2_PORT EQU 2FIH 
PARAL PORT EQU 378H 
cRT_cTL EQU 3JD6H 

3.< E 3g: 

KEYBOARD PORT 
8259 PORT 
8259 PORT 

PA GREG 
PAGREGZ 

EQU 
EQU 

:SDFH 
:SDtH 

8253 TIMER CONTROL PORT ADDR 
125:S TIIIER✓CNTER O PORT ADDR 
HIil CONTROL PORT 
SOUND GENERATOR CONTROL PORT 
SI STATUS REGISTER 
32K VRAA CARD I H 
EXT. ROIi 6 IFOOOO-l IN 
EXT. ROIi 7 <FIOOO-l lH 
JOYSTICK CONTROL PORT 
RSZ:SZC-1 PORT 
RSZ:SZC-2 PORTION IASE IOARDl 
PARALLEL PORT 
CRT CONTROLLER CTRL PORT 
VIDEO GATE ARRAY CTRL PORT 
VIDEO GATE ARRAY CTRL PORT 
FOR EXTENSION IIODE 
CRT✓CPU PAGE REGISTER 
CRT✓CPU PAGE REGISTER 2 

2000 
070] 
0000 
000:S 
0005 
FF20 
:SAOO 

IOFZ 
• 0080 

• 0021 
= g4 
• 0001 

OOF\ 
• 0020 

0040 
ooao 

• OOFS 
• OOOF 
• 0003 

OOlF 

• 0010 
• 0011 
• 0012 

0013 
s QO14 
• oou 

0016 
0017 

: 0011 
• OOlt 

OOIA 
0018 

• OOIC 
OOID 

• 00 IE 
OOIF 
0010 

0000 
oooa 
0001 oooc 
oooc 

; INJTUlIZE EQUATES 1 

,--------------------------------------------------------------- "IHI EQU 2000H ; FUTURE USE 
KKOFF EQU 7•256♦11:ANAKAN_OFF+IHDICATOR_OFF l 
IHIT_CODE EQU 00GOH ; BOOT IHITIA;L JUAP CODE 

331-92 fg #E# ;A'#; 
KKHINIT EQU OFF20H I KANA 11:ANJI CONVERSION INITIALIZE 
DICT_ADDR EQU lAOON l DICTIONARY ADDRESS 
.---------------------------------------------------------------- 1 DISKETTE EQUATES 1 
1---------------------------------------------------------------- NEC_CTL EQU OFZN I CONTROL PORT FOR THE DISKETTE 
FOC_RESET EQU ION I RESETS THE NEC <FLOPPY DISK 

I CONTROLLER). 0 RESETS, 
l 1 RELEASES THE RESET 

-5¢3;f Egy 39y sages re_as_r1ER 1R Rec 
EQU 40H STROBES WATCHDOG TIIIER 

DRTVE_EHAILE EQU 01H SELECTS AHO ENABLES DRIVE 
NEC STAT EQU OF\H STATUS REGISTER FOR THE NEC - de i Etc"st?sf.st®#?z#"" 
RQII EQU IOH REQUEST FOR PIASTER 
NEC DATA EQU OF5H DATA PORT FOR THE NEC 
{"-2{"ZQ" Esy @y Fir'jiijrii ij"r@"Four rve 

ft EQU O:SH RANGE CHECK OTO l 
OFF_DIL_TRK EQU :SFH I J PARANETER: DOUllE TRACK SUPPORT 
,---------------------------------------------------------------- 1 IOU INTERRUPT LOCATIONS 1 

1---------------------------------------------------------------- INT_IO EQU lOH I VIDEO ID 
INT_11 EQU 11H J EQUIPiENT 

#}:'E % {E# ; 3#2%235-·Fe 
INTi4 EQU 14H Rs2J2¢ f 
IN1_i5 E@U isN i ciAssEifE_Io 
INT 16 EQU 16H KEYBOARD 10 
INT17 EQU 17H PRINTER. TO 
.: t {##}E.jeers 
INT IA EQU lAH TIIIE OF DAY 
INT]IE EQU IBH Dur_RETURN 
IHT_IC EQU lCH OUIIIIY_RETURH 

-? RE {# '{#Pt" 
INT7IF EQU IFH CRT CHARH 
INT_80 EQU 80H DIAGNOSTICS 

ABSG SEGMENT 
ORO 

NA1_P TR 
ORO 

INTJ_TR 

AT 0 
2 4 
LABEL 
34 
LABEL 

WORD 

WORD 
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Appendix A. 

G¢16 
0014 
IIU 
OIZI 
Q 060 
0040 
0010 
0010 
0014 
OOH 
oou 
0060 
0011 
0071 
001C 
007C 
0110 
0110 
0120 
OJZ0 
0124 
0124 
g400 
0400 
0400 
7COD 
7COD 
7COO 

DODD 
0000 

ORO 5 N 4 
¢ 

INT5_1'TR lAIEl WORD 
ORO 8 4 

INT_l'TR ORO lAIEL DWORD 
10H4 

VIDEO_INT lAIEl WORD 
ORO 1 ¢HK4 

INTlC_l'TR LABEL WORD 
ORO 1 DH6 

PARA_PT R lUEl DWORD ) POINTER TO VIDEO PARMS 
ORO 1 8H4 

ENTRY POINT FOR CASSETTE BASIC ~· 
ASIC_PTR lAIIEL WORD Fe 

ORO 1EH4 INTERRUPT lEH I DISK_l'OIHTER LABEL DWORD •, 
ORG 1FHK4 LOCATION OF POINTER 

EXT_l'TR lAIEl DWORD POINTER TO EXTENSION 
DRG 44HK 4 DOT PATTERNS CSET_TR lAIIEl DWORD J POINTER TO 
ORG 4 3H 4 62 KEY KEYIDARD CODE KEY62_P TR LAIIEl WORD POINTER TO 
ORO 4 9HK46 TABLE EXST LABEL WORD I POINTER TO EXT. SCAN 
ORO 400H 

1 ABSOLUTE LOCATION OF DATA SEGMENT DATA_AREA LAIEL IYTE 
DATA_WORD lAIIEl WORD 

ORG 7CDDH 
IOOT_lOCH LABEL FAR 
USO ENDS 
,---------------------------------------------------------------- 
I STACK -- USED DURINO INITIALIZATION ONLY I ( ,---------------------------------------------------------------- STACK SEGMENT AT 30H 

ID C DW 121 DUI'(?) 
t??t 

0101 
0100 

OOOD 
0000 04 I 

tr? 

oooa 04 D 
?!?! 

0110 
ODlZ 
0013 
0015 

0045 
0046 
0o38 
001D 
00JA 
OOZA 
00}6 
oosz 
00Sl 

?? 

?? 
?? 

EQUIP FlAO DW 
KBD_ERR D 
PEORY_SIZE DW 
TRUE_MEN DW n 

i KEYBOARD DATA AREAS 

0017 !t _FLAG DE ? 

= $060 oozo 
oooa 
0004 
0002 
0001 

0011 !! oou 
0040 
0020 
0010 oooa 
ooo, 
oooz 

001' !! 

OOIA !??! 
ODIC ??!? 
OOIE 10 

00:SE ?? 

00:SF ?? 

TOS lAIEL WORD 
STACK ENDS 
1---------------------------------------------------------------- 1 ROM BIOS DATA AREAS 
,------------------------------------------------ DATA SEGNEHT AT 40H 
RS232_1ASE DW 4 DUI'(?) ; ADDRESSES OF RS2:SZ ADAl'TERS 

PRJNTER_IASE· 

, SHIFT 
CAl'S_STATE 
HU_STATE 
ALT_SHIFT 
CTL SHIFT 
lEF'f_SHIFT 

#er" 
CAPS_SHIFT 
HUN_SHIFT 
SCROLL SHIFT 
HOLD. STATE 
cLIcK_O 
CLICK_SEQUENCE 

ALT_INPUT 

3::#3? 
KB_BUFFER 

DW 4 DUP(?) 

FLAG EQUATES WITHIN 
EQU OH 
EQU 20H 
EQU 08H 
EQU 04H 
EQU 02H 
EQU 0 I H 
DB ? 
EQU IOH 
EQU 40H 
EQU 20H 
EQU 10H 
EQU 08H 
EQU 04H 

EQU 02H 

DI 

DW ? 
DW ! 
DW 16 DUP<?) 

I ADDRESSES OF PRINTERS 

0040 !! 

INSTALLED HARDWARE 
COUNT OF KEYBOARD TRAHSNIT ERRORS 
USABLE EORY SIZE IH K IYTES 
REAL NENORY SIZE IH K IYTES 

I 

KI_FLA~ CAPS LOCK STATE HAS IEEH TOGGLED 
; HUM LOCK STATE HAS IEEH TOGGLED 

ALTERNATE SHIFT KEY DEPRESSED 
CONTROL SHIFT KEY DEPRESSED 
LEFT SHIFT KEY DEPRESSED 
RIGHT SHIFT KEY DEPRESSED 
SECOND IYTE OF KEYBOARD STATUS 
IHSERT KEY IS DEPRESSED 
CAPS LOCK KEY IS DEPRESSED 
HUN LOCK KEY IS DEPRESSED 
SCROLL LOCK KEY IS DEPRESSED 
SUSPEND KEY HAS BEEH TOGGLED 
INDICATES THAT AUDIO FEEDBACK IS 
EHABL ED 
OCURRHCE OF AlT-CTRL-CAPSlOCK HAS 
OCCURED 
STORAGE FOR AlTERHATE KEYPAD 
EHTRY 
POINTER TO HEAD OF KEYBOARD IUFF 
POIHTER TO TAil OF KEYBOARD IUFF 
ROON FOR 15 EHTRIES 

I HEAD TAIL INDICATES THAT THE IUFFER IS ENPTY 
HUN_KEY EQU U SCAH CODE FOR HUNIER LOCK 
SCROll_KEY EQU 70 SCROLL LOCK KEY 
ALT_KEY EQU 56 A TERNA TE SHIFT KEY SCAN CODE 
CTL_KEY EQU 29 SCAN CODE FD CAPS_KEY EQU 58 R COHTROl KEY 
lEFT_ltEY EQU 42 SCAN CODE FOR SHIFT LOCK 
RIGHT KEY EQU 5' SCAN CODE FOR LEFT SHIFT 
INS_KEY EQU 12 SCAH CODE FDR RIGHT SHIFT 
OEl_KEY EQU l:S SCAN CODE FOR INSERT KEY 

SCAN CODE FOR DELETE KEY -°""3j&@lri kirk as ·--------------------------­ 
SEEK_STATUs DI t ------------------------------------- DRIVE RECALIIRATIDH STATUS 

Ill O: DRIVE HEEDS RECAL BEFORE 
HEXT SEEK IF IIT IS: O 
NOTOR STATUS 
}3k,,, ve a 1s cuRRewrx 
TINE OUT COUNTER FOR DRIVE 

OTOR_STATUS 

NOTOR_COUNT 

DI 

DI 

( 

( 

( 
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: 0025 

0041 ?? ooao 
0 04 0 
0020 
0010 
0009 

oooa 
• OOH 
• 0001 

0002 
0001 

0042 07 [ 
Te 

0020 
012C 

OOAF 

0001 
0019 
0 00 6 

0049 
000 •• 
006C ii 
006E n 
0050 oa 

??!? 

0060 ??!? 
0062 •• 
0061 ii? 
0065 ?! 
0066 ?? 

0067 ??!! 
0069 ???? 
0061 ?? 

006C !!?? 
006£ ??!? 
0070 ? 

0071 !? 
0072 nn 

OOH TY 
0075 rt 
0074 ?? 
0077 ?? 

007& 04 
TY 

007C 04 D 
?? 

ooao ??!? 
0082 !??? 
0084 ?! 

ooas ?? 
0016 ?? 
• OOOF 
00&7 ?? 
ooaa t? • = gQ04 

TURN OFF 
POTOR_WAIT EQU 37 2 SECS OF COUNTS FOR NOTOR 

TURN OFF {I#;;-vs DI • RETURN CODE STATUS IYTE 
EQU &oH ATTACHNENT FAILED TO RESPOND 

BAD0_SEEK EQU 4 0H SEEK OPERATION FAILED BAD NEC EQU 20H NEC CONTROLLER HAS FAILED 
®B%co EQU 10H BAD CRC ON DISKETTE READ EQU 09H ATTEMPT TO DMA ACROSS 64K 

BOUNDARY 
BAD DMA EQU O&H OMA OVERRUN ON OPERATION RECORD HOT FHO EQU 0 46H REQUESTED SECTOR HOT FOUND WRITE_PROTECT EQU OlH WRITE ATTEIIPTED OH WRITE 

PROTECTED DISK 
33-24#3­ EQU 02H ADORESS IIARK HOT FOUND EQU 01H IAD COMAND GIVEN TD DISKETT! 1.10 NEC_STATUS DI 7 DUPO) STATUS IYTES FRON NEC 

SEEK_END EQU 20H THRESHOLD EQU lOO HUl11ER OF TINER-0 TICKS TILL 
EHABL E l'ARIIO EQU OAFH PARAMETER 0 IH THE DISK_PARA 
TABLE PARA! EQU 3 PARANETER 1 PARA9 EQU 25 PARAMETER 9 PARN10 EQU 4 PARAMETER 10 

]' vIDEo DISPLAY DATA AREA 1 

1---------------------------------------------------------------- CRT_MODE DB ? J CURRENT CRT IIODE 
CRT_COLS OW ? ; HUMBER OF COLUMNS OH SCREEN 
CRT_LEH 0~ ? ; LENGTH OF REGEN IH IYTES 
CRT_START OW ? ; STARTING ADDRESS IH REGEN BUFFER 

OW a DUI'(?> CURSOR_PDSN IS DEFIHDED LATER 

CURSOR_IIODE 
ACTIVE_PAGE 
ADDR_6865 

CRT_MODE_SET 

CURRENT CURSOR MODE SETTING 
CURRENT PAGE IEIHG DISPLAYED 
BASE ADDRESS FOR ACTIVE DISPLAY 
CARD 
CURRENT SETTING OF THE 

; CRT MODE REGISTER 
CRT_PALLETTE DI ? I CURRENT PALETTE IIASK SETTINO 
1---------------------------------------------------------------- • CASSETTE DATA AREA 

EDGE_CNT DW ? J TIIIE COUNT AT DATA EDGE 
CRC_REG DW ? ; CRC REGISTER 
LAST_VAL D ? J LAST INPUT VALUE 
,---------------------------------------------------------------- ; TIIIER DATA AREA 

TIIIER_LDW OW ? ; LOW WORD OF TINER COUNT 
TIIIER_NIGH DW ! I HIGH WORD OF TIIIER COUNT 
TIIIER_OFL DI ? J TINER HAS ROLLED OVER SINCE LAST 

; READ 

ow 
DI 
ow 
DI 

; SYSTEII DATA AREA 
,---------------------------------------------------------------- 1105 IREAK DI • ; Ill 7=1 IF BREAK KEY HAS IEEM HIT 
RESET_FLAG Du j ; 40RD=123sH iF KEYioARD REsEr 

; UNDERWAY 
,---------------------------------------------------------------- 1 EXTRA DISKETTE DATA AREAS 
.--------------------------------------------- ·------------------ TRACKO DI 
TRACK1 DI 
TRACK2 DI 

DI 
,---------------------------------------------------------------- 1 PRINTER AND RS2l2 TIIIE-OUT VARIABLES 1 

1---------------------------------------------------------------- PRIHT_TII\_OUT DB 4 DUP?) 

RS232_TII\_OUT DI 4 DUP(?) 

1---------------------------------------------------------------- J ADDITIONAL KEYBOARD DATA AREA 1 

,---------------------------------------------------------------- 3I&%" &: 
IHTR_FLAG DB 1 FLAG TO INDICATE AH INTERRUPT 

1 HAPPENED 
,---------------------------------------------------------------- ; 62 KEY KEYBOARD DATA AREA 

CUR_CHAR DB F I CURRENT CHARACTER FOR TYPAAATIC 
VAR_DELAY DI ? DETERIIIHES WHEN INITIAL DELAY IS 

OVER 
DELAY RATE EQU OFH INCREASES INITIAL DELAY 
CUR FUHC DI ? CURRENT FUNCTION 

®3 + {Eis"fffifetr#» 
I DISl'LAY 

,---------------------------------------------------------------- 1 Ill ASSIGNIIETS FOR U_FLAG_2 1 

1---------------------------------------------------------------- 
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ooao 
0040 
0020 
0010 oooa 
Q004 
0002 
0001 

0089 !? 
oou ?? 

OOF0 
OOF0 OZ I 

0000 

0300 
0300 .,.,, ' 
0302 iiii 

0061 
006¢ 
006D 
003A 
006E 
006F 

0004 
0002 
0001 
ooo, 
00F9 
ooos 

0010 
oooa 
0004 
0002 
0001 

ooao 
0040 
0020 
0010 
0004 
0002 
0001 

0304 19 D 
!!!! 

0336 
0337 
0338 
0339 ?? 

; uoo 
: 0000 
: 0010 
03J8 
one 
033D 
0JJ£ !! 
0340 " 0342 ii 
0346 ?! 
0H6 
0347 
0368 
0349 
034 !! 
OHC 
036D 
034£ .. 
0350 ii 
0352 
0353 
0356 
0355 !! 
C:57 
0358 •• 035 ii 
use 10 

???! 

UFO 
UFO 10 ( 

!? 

:-? {gy g 
jNPEHDING EQU 20H 
FR LOCK EQU 10H 
TYFE_OFF EQU oaH 
HAlf_RATE EQU 04H 
IHll OElAY EQU 02N 
PUlCHAR EQU ;lN J CURREHT VALUE OF HORIZONTAL 
HCRZ_POS Ds ; START PARM WRITTEN TD 
PAGDAT DB , • _IMAG~-~~-~~:~---------- PAGREO 
: KANJI DDS WORK AREA : 

,------------- - ORO oFOH 
GAIJI_ADDR DW 2 DUl'<O) ; RESERVED FDR KAHJI DDS 

:-------CONTROl_FLAGS :::::::_: :_ 

yrs,}" 3" 4 } Easrgy gr±a±_ cgucreRtsr1cs 
JEeUrF FLAG DW ! ; EQUIPMEHT FLAG EXTEHSIDN 
1---------------------------------------------------------------- 
; JAPAN KEYBOARD DATA AREA : 
.---------------------------------------- - 

( 

; KEYBOARD_IUFFER 
KAN JI.KEY EQU 107 
5&%%, # {g 
ALPHA_KEY EQU 58 
KATAKANA.KEY EQU 110 
HIRAGANA_KEY EQU 111 

; BIT ASSIGHMETS 
HIRAGANA SlAlE EQU 
KATAKANA]STATE EQU 
ZEHKAKU_STATE EQU 
HCl_ALPHA_STATE EQU 
ALPHA_STAlE EQU 
ZENKAKU_CHAR EQU 

; BIT ASSIGHMETS 
HAHKAKU SHIFT EQU 
ZENK AKUSHIFT EQU 
HIRAGANA SHIFT EQU 
KATAKANA7SHIFT EQU 
AlPHA_SH!Fl EQU 

; BIT 
UNJI.SHIFT 
KHUr1 SHIFl 
MU HEH SHI FT 
HEHKAN_SHIFT 
Hr11_FlG 
INDICATOR_OFF 
KAHAKAN OFF 
K_BUFFER_J 

ORO 
BASIC_WORK 

ASSIGNMETS 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
DW 

3FOH 
DB 

FOR JKB_FLAG 
0 4H 
02H 
0 lH 
06H 
OF9H 
05H 

FOR JKI_FLAG.1 
1 OH 
08H 
0 «H 
02H 
OlH 

FOR JU_FLAG_2 
aDH 
4 0H 
20H 
I OH 
04H 
02H 
01H 
2S DUI'(!) 

SCAN CODE FOR KANJI KEY 
SCAH CODE FOR MUHEHKAN KEY 
SCAN CODE FOR HEHKAH KEY 
SCAH CODE FOR ALPHA SlAlE KEY 
SCAN CODE FOR KATAKANA STAlE KEY 
SCAH CODE FOR HIRAGANA STATE KEY 

HIRAGANA SHIFT ACTIVE 
KATAKANA SHIFT ACTIVE 
ZENKAKU IIODE 

ALPHA.STATE MASK 
ZENKAKU CHARACTER 

HANKAKU 
ZENKAKU 
HIRAGANA 
KATAKANA 
ALPHA 

SHIFT 
SHIFT 
SHIFl 
SHIFT 
SHIFl 

KEY 
KEY 
KEY 
KEY 
KEY 

DEPRESSED 
DEPRESSED 
DEPRESSED 
DEPRESSED 
DEPRESSED 

KANJI SHIFT KEY DEPRESSED 
KNUMBER SHIFl KEY DEPRESSED 
MUHEN SHIFT KEY DEPRESSED 
HEH SHIFT KEY DEPRESSED 
HMI ACTIVE FLAG 
INDICATOR OH/OFF SWITCH 
KAHAKAH OH✓OFF SWllCH 
ROOM FOR 24 EHTRIES 

JU_FlAG DI ; HH BYTE OF KEYIOARD FLAGS 
!{3-3 i ! j s1 rt gr rErgrp ras 

• A DB ? 6TH BYTE OF KEYBOARD FLAGS 
FIRST_PlR OW ? ; USED BY BUFFER QUEIHG ( IHI 

NEW VIDEO DATA AREA 

41H) 

kiss st su oo Si&kkr kiikiss iii"> 
DEBUG EQU O DEBUG FLAG 
HC_ACT_PAGE EQU 16 HUMBER Of ACTIVE PAGE 
CRT_MODE2 DB • CURRENT CRT IIDDE OF VIDEO PROCESSOR 2 
PAGDAT2 D j IMAGE OF D CRT_MODE_SET2 DB , AJA WRITTEN TO PAGREG 2 
K_lST_CHAR OW • 
W_l ST _CHAR OW ! 
TTY_IST_CHAR OW ! 
K_TlY_lSl_CHAR DW ! 
CRT.ROWS DB ! 
SUPIPCR DB ! 
AC_PRESENT DB ! 
GC_PRESENl DB , 
ALT_CURSOR POSH Du j 
CPU_PAGE - Ds j 
CRl_PAGE DB ! 
GCURSOR_ODE DW ? 
ACURSOR 1ODE DW 
PALETTE4ASK DB j 
KJROr1 STAT DB , 
vG_stir DB j 
IEF_CTRL OW , 
YSUCKl D j 
SS_SAYE OW ? 
SP _SAYE OW , 
CURSOR_POSN OW i, DUI' 

1ST CHAR. CODE/ATTR. AT WRITE A/C IH KANA-KAN 
1ST CHAR. CODE/ATTR. AT WRITE A/C 
1ST CHAR AT WRITE TTY 
1ST CHAR AT WRITE RRY IN KAHA-KAH 
CURRENT CRT COLUIIH SIZE 
LAST VALUE OF SUPERIMPOSE CONTROL REGISTER 
ALTERNATE CURSOR PRESENT 
GRAPHICS CURSOR PRESENT 
ALTERNATE CURSOR POSITION 
ACTIVE CPU PAGE 
ACTIVE CRT PAGE 
GRAPHICS CURSOR IIODE 
ALTERNATE CURSOR MODE 
VALUE OF PALETTE IIASK REGISTER 
KANJI ROM STATUS (O:OFF, 1:0H) 
VIDEO GEHERATER STAlUS <O:VG2, 1:YGl) 
INTERRUPT ENABLE PROHIIIT FLAG 
USED LEVEL OF VIDEO STACK 
SS SAVE AREA 

; SP SAVE AREA 
(?); 

16 DUP (j); TEMPORARY RESERVED FOR BASIC 

( 

( 
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OlF8 
OlF8 ? ! 
OlFC !? 
OlFD 

0000 
0000 !? 

0001 .. 
0002 ii? 
0004 !? 

0005 ?? 
0006 ? !?? 

oooa ! !!? 

OOOA ! ! ?? 

oooc ? ? !? 

OOOE t t ,, 

0010 i¥' 
0011 ?! 

0012 !!?! 

0016 ???! 

0016 ) 
0018 ++' 
001' 09 

!? 

oozz ?? ?? 
0024 ??! ? 

0026 !!!! 
0028 !! 

002 9 ,,,, 
0021 iiii 
002D iiii 
002F i iii 
0031 iiii 
0033 iii 
OOlS iii 
0031 ?!! ! 
0039 !!!! 
0031 !?! ? 
003D 

IDOO 
toOO 0600 t 

?! 

06¢o 
0601 

ORO 
VIO_PROCESS 
SUPRESS_PAL 
DATA EHDS 
1---------------------------------------------------------------- EXTRA DATA AREA 

lFIH 
DI 
DI 

;---------------------------------------------------------------- XXDAU SEGNEHT AT SOH 
STATUS_8YTE DI 

I • 
ONlY DURIHG DIAGNOSTICS 

TO CURREHT PAGE FOR DIAG. HENU 
CURREHT ROW/COlUNN COORDINATES 
FOR DlAG NENU 
IHTERHAL?EXTERNAL 8250 WRAP 
INDICATOR 
IHITIAllZATION FLAG 
WORD EQUIV. TO HIGHEST SEGAEHT IH 
IIE110RY 
CURRENT SEGNENT VALUE FOR 
BACKGROUHO HEN TEST 
CURRENT OFFSET VAlUE FOR 
BACKGROUND IIEH TEST 
SAVE AREA FOR IHTERRUPT 1C 
RDUTIHE 

FlAG TD IHOICATE WHETHER HENU IS 
OH SCREEH CFF•YES, O•NO) 
COUNTER TO KEEP TRACK OF 128 BYTE 
BLOCKS TESTED BY IGNEN 
TOTAL K OF HENDRY THAT HAS IEEH 

; TESTED IY IACKGROUHD HEt1 TEST 
,---------------------------------------------------------------- POST DAU AREA 

io_ROII_INIT DW ! POIHTR TO OPTIONAL I✓O ROIi JHJT 
ROUTINE 

IO ROIi SEG DW POINTER TO IO RON SEGNENT 
POST_ERR DI FLAG TO INDICATE ERROR OCCURRED 

OURIHG POST 
IIOOEN_IUFFER 01 9 DUP(!) NODEN RESPOHSE BUFFER 

THE FOLLOWING AREA IS USED 
OCP NENU PAGE 01 
pcP_ROW_co ow 
WRAP _FLAG DI 
FG_TST DI 
Er_TOT DW 

En_DONES ow 

PE_DONEO DW 

IHTlCO DW 

IHTlCS DW 
PERU_UP DI 
OONE12a DI 

UDOHE DW 

FG_RTH 

vsTACK_TOP 
VSTACK ENDS 

ow 
ow 

;---------------------------------------------------------------- ; SERIAL PRIHTER DATA : 

sP_FLAG Dw 
SP_CHAR D 

NEW_STICK_DATA DW ow 
DW ow 
ow 
ow 
DW 
DW 
DW 
ow 

; VIDEO I✓O IS PROCESSING 
; SUPRESS PALETTE SET DURING NOOE SET 

; INAX 9 CHARS) 
; POINTER TO IIFG. OUTPUT ROUTINE 

THE FOLlDWING SIX ENTRIES ARE 
DATA PERTAINING TO NEW STICK 
RIGHT STICK DELAY 
RIGHT BUTTON A DELAY 

I RIGHT BUTTON B DELAY 
lEFT STICK DELAY 
lEFT BUTTON A DELAY 
LEFT BUTTON B DELAY 
RIGHT STICK LOCATION 
UNUSED 
UNUSED 
LEFT STICK POSTITON 

XXDATA ENDS 
;---------------------------------------------------------------- • 1105 LOCAL STACK UEA : 
;---------------------------------------------------------------- VSTACK SEGAENT AT lAOH 

DI 1536 OUPC?> 

LABEL WORD 
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0111 

U78 
0379 
137A 

ooao oozo 
0010 
0001 

= 0004 
OIOl 

= 0000 
0001 oooz 

• 0001 • oooz 
: OIOO 
• 0001 

: 0080 
• 1110 = 0004 
• 002 
• 0001 

• IOO 
I021 
0010 = oooa 

= $04 
• 0002 
• 0001 

• ooao 
• 0020 

1110 

• 0'60 

IOH 
UH 
04H 
02H 
OlH 

4 0H 
20H 
lOH 
OIH 
04H 
02H 
OlH 

IOU II [ 
Oll1 

l l'IUNTEII I✓O l'OltT 

11'1UNTElt STATUS 

11'RIHTER TYl'E-1 
1PRIHTER TYl'E-11 
JCHARACTER LINE IIODE 
y6iPHic jriGE LINE HODE 

;HORAL SIZE 
yDSULE SIZE 
1TWO BYTES CHARACTER CODE 
1PRINTER-ID CHECK FLAD 
;ESC-F PROCESS FLAG 
I ESC-X l'ROCESS FLAD 
1ESC PROCESS FLAG 
;COARD IGNORE INDICATION 
I ESC-X9 l'ROCESS FLAG 
;ESC-X6 PROCESS FLAG 
;ESC-X5 PROCESS FLAG 
;ESC-Xl PROCESS FLAG 
1ESC-X2 PROCESS FLAG 
; ESC-Xl l'ROCESS FLAD 

( 

INDICATION 

FLAG 
( 

;TEl'IPORARY Ll'I CHAHOE INDICATION 
;BAIKAKU SLICE FULL INDICATION 
1SLICE FULL IHDICATION 

0112 11 

HOJ 11 

01 [ 
5A .. ., 11 l 
5UA 

OOl7 11 [ 
5 45A 

II l 
5 A .... 11[ 

5A 

005A 

HOC 11 [ 
5 A 

HOD 11 l 
5A 

tit£ 01 [ 
5A5A 

l'AOE , 121 
D5£GII SEGIIENT AT IZOH ,---------------------------------------------------------------------, 1 DATA SEGIIEHT FOR IHT 17 , IHT 5 I 
, -- ---- - - - - - -- - - - -- -- - - - - - --- - - --- -- - - ------------ -- ---------------- --1 
, ••• l'ORT ASSIGN••• 
PR DATA PORT EQU 0371H 
jriRsTATUs_PoRT EQU 0379H 
ii_cn_Pokr EgU 037AH 
1 KHN STATUS KN 
l'R_IUSY EQU IDH 
l'R_PE EQU ZOH 
l'R_SELECT UU !OH 
;i {g g 
PR__TimEoUT EQU 0IH 
I ••• l'RINTER 10 ••• 
HO l'ltINTER EQU 0 
l'Rll EQU I 
PRT2 EQU 2 
I ••• l'ltlHT "ODE••• 
EyEN_PR_FLo Eu j 
ioi_FR_FLG Egu 2 
1 ••• CHARACTElt SIZE••• 
NOR EQU 0 
IAI EQU I 
I ••• FLAG I■■• 
TWO_IYTE FLO EQU 
l'RT CHK FLO EQU 
F_F[G - EQU 
X FLG EQU 
ESC_FLG EU 
; NM FLAG 2 KN 
IGN FLO EQU 
x9_FLG E«U 

3% #; 
xJ_FLG EU 
33% 4## 
l ••• FLAG 3 ••• CHG_Ll'l_FLG EQU IIH 
IAI FUL FLO EQU ZDH 
SL_1UL_FLO UU lOH 
; ■u HAX SLICE VALUE -■• AX Eeu' iizd ;HAX NUPHBER OF SLICES 

,---------------------------------------------------------------------. l WORK AREA FOR INT 17 I 
,--------------------------------------------------------------------, l'RIIITEII_ID DW 1 DUI' (ll 1l11'TRI Z•l'TIIZ 

RETURN_CODE 

Cl'I 

Ll'I 

CPL 

LPI' 

l'ltlHTJIODE 

CHAR_TYPE 

SlZE....ESC 

( 
DI DUI' C •z• l Jl'IIIHTER STATUS 

DI DUI' C'Z'l 1CHA11✓ INCN 

DI DUI' C'Z') JLIHE ✓ INCH 

DW DUI' C'U') 1CHAII ✓ LJHE 

DII DUP (ZZ') 1LIRE Z PAGE ( 
DI DUI' ('Z') 1@+ELSE 1+CHAR 21IMAGE 

DII DUI' ('Z')Y 11+LARGE 2+SHALL 

DI DUI' C'Z') 101NOIIIIAL l•DOUILE CESC+[,J) 

SIZE_AN DI DUI' ('2') 1@+NORMAL 11DOUBLE (AH=0/5) 

CCI' DII DUI' C'U'l JCUIIIIENT CHAR l'OSITION 

Ult 11 [ CSI' DW DUI' C 'U') 1CURIIENT SLICE l'OSlTION 
545A 

OllZ 01 l DW DUI' C'U'l ICUIIIIENT SLICE NAXINUN l'OSITION 
545A ( 
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I014 01 [ SP SAVE DW 1 DuP c•zz•> 1SP SAVE AREA 5A5A 

IOU 11 [ PR_TIHEI DW DU C'ZZ'> BEEP TIMER 1 5A5A 

0011 01 [ PR_TIHE? DW 1 Du C'ZZ'> JBEEPF TIER 2 5A5A 

011A 01 [ PR_TIES DW 1 Dur ('ll'> JWAIT TIMlt 5A5A 

I01C 11 [ CPIMASK DW 1 DU ('ll'> 113.5 CPI ADJUST MASK 5A5A 

1111! 11 [ STATUS17 DI 1 Du c •z• > 1t,NOT ,1tOOltESS l•IN PltOOltESS SA 

001F 11 [ SYSTE_ID DI DU P c •z• > ,oo,NATIVE ZO,EXTENSION 5A 

0020 01 [ CODEN DW 1 DUP ('ZZ'> 1THE NUMIElt OF CODE 5A5A 

onz 11[ Nl DI 1 DUP C'Z'> JESCUE PAIU'I NI 5A 

IOU 01 [ NZ DI 1 DUP C'Z'> J ESCAPE PARA HZ 
5 A 

112' 11 [ NlNZ DW . ou, OZZ' J ESCAPE PARA MIN2 5A5 A 

0026 11[ Ll'_CT DI 1 DIIP c •z• > 1 LINE FEED COUNT 5A 

0027 01 [ s_VALUE DI DUP < •z• > lSPACINO VALUE SA 

1121 11( I_MOD DI 1 DUI" c •z• > 1 IHAGE HODE 5A 

IOzt 11 [ Fs_ DW 1 DUP C'll'> 1FONT SLICE NlmlD SA5A 

UZI 11 [ IYTE_ONE DI 1 DUI" < •z• > 1FiltST IYTE 01' TWO-IYTED CODE SA 

00zC 11 [ FLOl DI 1 DUP c •z• > 5A 

IUD 11 [ FL G? DI 1 DU P <'Z'> SA 

UZI! 11[ FLU DI 1 DUI" c •z• > SA 

002F 11 [ CS1ZI! D4 1 DUP C'll'> 1CHAltACTElt SIZE WOltlt SASA 

IUl IF [ DI lS DUI" c •z• > l - IIESEltVED - SA 

O 040 11 [ GVALUE DI 24 DUI" C'Z'> JGIIID LINE CGNTIIOL VALUE SA 

• 0011 V_SOLID uu 1 VERTICAL SOLID LINE 0004 V_DASH EQU 4 VERTICAL DASHED LINE • 0007 
{-3° £OU 7 UNDERSCORE IHAGE . oooa uu a VERTICAL SKIP SIZE • 0012 

Hi: 
EQU 11 ltEY Of HOIIIZOHTAl VALUE • 0013 EQU 1' UPPER VERTICAL SOLlD LINE • 0016 EQU 22 HORIZONTAL SKIP SIZE • 0017 EQU 23 I SPACE BETWEEN CHARACTERS .. ,. U[ T VALUE DW z DUP C'll'> 1CHAR TYPE COHTIIOL VALUE 5A5A 

C 0000 UPPEII EOU • Ul"PEII IIIAGE FUO • 0002 LOWEii uu z LOWEii IHAGE FLAG 
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DI 4 puP < •z• > I - RESElt'IED - ( 
ouc 14 I 

5A 

,----------------------------------------- --- --! I IIOR~ AREA FOR INT 5 ______________________________________ ; 

.... ll 
}ii"5", 7"7or czzo motor or stze 

545A 

ouz ll ¥SIZE 11W pUP ('ll'l IYEllTlCAL DOT SJZE 

5 A5A 

O¢64 ll HIUTIO 11W l DUP < •u• > 1HORIZONTAL ENLARGE RATIO 

5 43A 

$ 666 ll VlATlO 11W 1 DUP 1 'll') I VERTICAL EN URGE IU TIO 

SUA 

"" 11 PAOENO DI DUP <'Z'l JACTlYE PAGE 
SA .. ., ll I SPSAVES 11W DU I 'll'l 3SP SAVE AREA FOR INT 5 (e 5 A5A 

IHI ll t COLORTI 11W 1 DUP < •zz• > 1COLOI TAILE OFFSET 
5ASA 

8 06p 11 I YlDEO_ftODE DI l DUP (·2' j>8+GRAPHIC <@+CHARACTER 

5A 

006E ll t SLICE 11W DUP ·zz' 1SLICE SIZE 116 01 Z4) 
5ASA 

1171 ll I SHIFT DI l DUP l'Z') I SHll'T VALUE 
SA 

1171 IF I DI 15 DUP (·z'Y I - ltESEIYED - 
SA ( 

1111 11 I DOT DI Z4 DUP I 'Z') JCOLOll DOT PATTERN AREA 
SA .. ,. 0s ' DI • Dur <'Z') I - HSEJIVED - 
5A 

,------------------------------------------------------------------, 

n 
I IUFFEI I 

90AG 
;---------------- -------------------------------------------1 

fl [ CODE_IUFFER DI 2+0 DUP <'Z'l JCODE SAYE AIU 
5A 

un fl [ ATTR_.IUFFEI DI z40 DUP eZ') JATTltllUTE SAYE AREA 
SA ( 

IZIO z8 D FONT DI sz Dur < •z• > j FONT IHAGE WORK AREA 
5A 

IZU S6 I ORIO DI 54 DUP <'Z'l 1011D LINE lftAOE AREA 
SA 

IZD6 FE I DI 254 DUP < •z• > I - IESEIIYED - 
SA 

UD4 At[ CODl;..INTS DI 161 DUP < •z• > JCODE Al!A FOi INT 5 
SA 

0474 Al I ATTR_.INTS DI 160 D4JP' C'Z'> JATTIIIUTE AIEA FOi INT S 
5A 

HAI ORO OFFSET CODE_IUFFElt 
O0A0 1474 I 

5A 
lftAGl;..IUFFEI DI 1140 DUI' l'Z') EVEN DOT SAVE AHA 

0514 DSEG/1 ENDS 
,--------------------------------------------------------------------, ; EXTRA SEGIIEHT I ( IDOi icx~iia SEGNEHT AT -SON-------------------------------------------1 .... .. 

8001 STATUS_BYTE D 0 
XXDATA ENDS 
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•••••••••••• •••••••••••• • • MODULE 1 • • •••••••••••• •••••••••••• 

( 

.... 1---------------------------------------- ; RO" RESIDENT CODE , 
1---------------------------------------- CDDE SEGIIENT PUILIC 
.UST ..... 

tttt JS J6 JO Jl 4A 46 
42 26 43 4F 50 52 
2E 20 49 42 4D 20 
Jl Jt 31 J4 

OO16 
ltst 
0 030 

I IEAL SIZE 

CODE 

ASSUME CS:CODE,DS+ABSO,ES±NOTHING,SS:STACK 
BEGIN = $ 
DI 'SUlJfl COPR. 11" 1914' 1 COPYIIGNT NOTICE 

ORO t 
ORG IEGIN♦JON 
ENDS 

( 

(, 

C 

( 
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•••••••••••• 
• IIOOULE Z • •••••••••••• 

1--- INT 10 ----------------------------------------------- 1 
I VIDEO_IO 
; -------- ; 

THESE ROUTIHES PROVIDE THE CRT INTERFACE 
THE FOLLOWINO FUNCTIONS ARE PROVIDED: 
(AH)=0 SET IIDDE (All CONTAINS IIODE VALUE 

AL)= Q 40XZ5 COLOR AHK 
<All= 1 40XZ5 COLOR AHK 
AL)= 2 aoxzs COLOR AHi( 
(AL)= 3 aoxzs COLOR AHK 
GRAPHICS IIODES 
AL)= 4 3ZOXZOO 4 COLOR C40XZ5 AHll:l (All= 5 3ZOXZOO 4 COLOR (66x25 ANK> 
AL)= 6 640XZOO z COLOR B 0x25 AHK ) (Al): 7 NOT VALID •••• EXTENDED IIOOES ••• 
<All= a 160x200 16 COLOR C20X25 AHK ) 
(AL)= 9 320x200 16 COLOR (40XZ5 AHICl 
AL)= A UOX200 4 COLOR (IOX25 AHK ) 
<All= I NOT VALID 
<All= C NOT VALID 
<All= D NOT VALID 
<All= E NOT VALID 
<All= F NOT VALID •••• 11:ANJI EXTENSION 110DE •••• 
(AL)=1 0 40X11 COLOR 
ALY=11 40X11 COLOR 
(All=12 aox11 COLOR 
(AL2=13 80x11 COLOR 
(AL)=14 320X200 4 COLOR 120Xll l(J) 
(AL)=15 320X200 4 COLOR 120X11 ICJ) 
(AL)=16 640X200 Z COLOR 140X11 l(J) 
1All=17 NOT VALID 
AL)=18 160X200 16 COLOR (10X11 l(J) 
(AL)=1 9 3ZOX200 16 COLOR 120X11 l(J) 
(AL)=1A uoxzoo 4 COLOR 140X11 l(J) 
AL)=18 640x200 16 COLOR 140X11 11:J) 

• 

• 

••• NOTE IF NIGH ORDER Ill IN AL IS SET, THE REGEll 
BUFFER IS NOT CLEARED. 

IAHl=l SET CURSOR TYPE 
(CH)= BITS 4-0 = START LINE FOR CURSOR 
•• HARDWARE WILL ALWAYS CAUSE lllNII 
•• SETTING BIT 5 OR 6 Will CAUSE ERRATIC 

lllHKlHG OR HO CURSOR AT All 
•• lH AHIC GRAPHICS NODES, BIT 5 15 FORCED ON TO 

OISAILE THE CURSOR 
CL) = BITS 4-0 = END LINE FOR CURSOR 

CAN>=z SET CURSOR POSITION 
CDH,Dll: ROW,COLUIIN CO,Ol IS UPPER LEFT 
lllil = PAGE NUIIIER CIUJST IE O FOR GRAPHICS IIODESl 

CAH>=3 REAO CURSOR POSITION 
CIH>: PAGE MUNIER CIIUST IE O FOR GRAPHICS NODES) 
ON EXIT CDH,Dll = ROW,COLUIIN Of CURRENT CURSOR 

(CH,Cll = CURSOR NODE CURRENTLY SET 
CAH):4 READ LIGHT PEN POSITION 

OH EXIT: 
(AH) = 0 -- LIGHT PEN SWITCH NOT DOWN/NOT TRIGGERED 
(AH)= l -- VALID LIGHT PEN VALUE IN REGISTERS 

(DH,Dll = ROW,COLUIIN OF CHARACTER LP POSN 
<CH): RASTER LINE (0-199) 
CIXl = PIXEL COLUIIN C0-319,639) 

(AH2=55 SELECT ACTIVE DISPLAY PAGE (VALID ONLY FOR ALPHA NODES) 
(AL)=HEW PAGE VALUE CO- 7 FOR MODES 011 , 0-3 FDR ODES 243 

0-15 FOR ODES 10411, 0-7 FOR NODES 12111) 
IF BIT 7 C&OHl OF AL=l 

READ/WRITE CRT✓CPU PAGE REGISTERS 
(AL) = 80H READ CRT/CPU PAGE REGISTERS 
(Al): 11H SET CPU PAGE REGISTER 

(BL) = VALUE TO SET 
(Cll = CRT NODE TO SET 

(AL) = 82H SET CRT PAGE REGISTER 
(BH) = VALUE TO SET 

(Al): 13H SET 10TH CRT AND CPU PAGE REGISTERS 
(BH) = VALUE TD SET IN CRT PAGE REGISTER 
(Ill: VALUE TO SET IN CPU PAGE REGISTER 
(CL) = CRT NODE TO SET 

IF IIT 7 <&OH> Of Al=l 
ALWAYS RETURNS CIHl: CONTENTS Of CRT PAGE REG 

Ill>= CONTENTS OF CPU PAGE REG 
••• NOTE CRT/CPU PAGE o-a IIEANS IIAIH RAIi, AND 

9-A MEANS VIDEO RAM. 
(AH)=6 SCROLL ACTIVE PAGE UP 

CAL>: NUIIIER OF llHES, INPUT LINES BLANKED AT 
BOTTOM OF WINDOW, AL = Q MEANS BLANK 
ENTIRE WINDOW 

(CH,CL) = ROW,COLUIIH OF UPPER LEFT CORNER OF SCROLL 
CDH,Dl) = ROW,COLUIIN OF LOWER RIGHT CORNER OF SCROLL 
(IH) = ATTRIBUTE TD IE USED ON ILAHI( LINE 

(AH)=7 SCROLL ACTIVE PAGE DOWN 
CAL): MUNIER OF LINES, INPUT LINES ILANIIED AT TDP 

OF WINDOW, Al=O NEANS BLANK ENTIRE WINDOW 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(CM,CL) = ROW,COLUAR OF UPPER LEFT CORNER 0F SCROLL 
(D,Di) = ROW.COUN OF LONER RIGHT CORKER OF SCROLL 
(IHl : ATTRIBUTE TO IE USED ON BLANK LINE 

'1{S'$'{ST?32¥33c r r cs crsor rosro 
!IHI : DISPLAY PAGE (VALID FOR ALPHA MODE) 
OH EXIT: 
f4;3 f#{{5? or canucre Ru nu roes 

UHJI GRAPHICS MODE) 

MOTE 
IH KANJI GRAPHICS HODE, CODE AND ATTRIBUTE ARE ASSURED 

OHLY WHEN CPU PAGE IS HOT SWITCHED. 
IN AHK GRAPHICS MODE, CHARACTER CODE BIH-9FH,EOH-FCH IS READ 

AS UH. 
(AH) : t WRlTE ATTRIIUTEICHAUCTER AT CURRENT CURSOR POSITION 

BH) DISPLAY PAGE (VALID FOR ALPHA MODES ONLY) 
(CXl COUHT OF CHARACTERS TO WRITE 
(All CHAR TO WRITE 
(Ill ATTRIBUTE OF CHARACTER IALPHAIICOLOR Of 

CHARACTER (GRAPHICS). SEE NOTE OH WRITE 
DOT FOR BIT 7 OF BL = I. 

(AH): 10 (OAHl WRITE CHARACTER OHLY AT CURREHT CURSOR POSITION 
(IHI DISPLAY PAGE (VALID FOR ALPHA MODES OHLYl 
CCXI COUHT OF CHARACTERS TO WRITE 
(Al) CHAR TO WRITE 
(Ill COLOR OF CHAR (GRAPHICS> 

SEE NOTE ON WRITE DOT FOR Ill 7 OF ll = 1. 
FOR READ/WRITE CHARACTER INTERFACE WHILE IN GRAPHICS MODE, 

THE CHARACTERS ARE FORMED FROH A CHARACTER 
GEHERATOR IMAGE MAIHHIHED IH THE CHARACTER GEHERATER ROl1. 

FOR WRITE CHARACTER INTERFACE IH GRAPHICS MODE, THE 
REPLICATION FACTOR COHTAIHEO IH CCXI OH ENTRY Will 
PRODUCE VALID RESULTS ONLY FOR CHARACTERS 
CONTAINED OH THE SAME ROW. COHTIHUATIOH TO 
SUCCEEDING llHES Will HOT PRODUCE CORRECTLY. 

GRAPHICS INTERFACE 
(AH) = 11 (OBH) SET COLOR PALETTE 

(IHI PALETTE COLOR ID IEING SET (0-127) 
(Ill : COLOR VALUE TO IE USED WITH THAT COLOR ID 

COLOR IO O SELECTS THE BACKGROUND 
COLOR I D·!Sl 

1 SELECTS THE PALETTE TO IE 

. 
I 
l 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 

COLOR ID = 
USED: 
2 COLOR NODE: 

0 = WHITE FOR COLOR 1 
I : BLACK FOR COLOR I 

4 COLOR HODES: 
0 = GREEN, RED, BRONN FOR 

COLORS 1,2,3 
1 = CYAN, MAGENTA, WHITE FOR 

COLORS 1.2,3 
8 COLOR NODES: 

ALWAYS SETS 
llUE 
GREEN 
CYAN 
RED 
AGENT A 
BROWN 
LIGHT GUY 

16 COLOR MODES: 
ALWAYS SETS UP PALETTE AS: 
BLUE FOR COLOR 1 
GREEN FOR COLOR 2 
CYAN FOR COLOR 3 
RED FOR COLOR ~ 
NAGENTA FOR COLOR S 
YELLOW FOR COLOR 6 
LIGHT GUY FOR COLOR 7 
DARK GUY FOR COLOR I 
LIGHT BLUE FOR COLOR 9 
LIGHT GREEN FOR COLOR ID 
LIGHT CYAH FOR COLOR 11 
LIGHT RED FOR COLOR 12 
LIGHT MAGEHTA FOR COLOR 1J 
LIGHT YELLOW FOR COLOR 14 
WHITE FOR COLOR IS 

IH 40X25 OR 80X25 ALPHA HODES OR 4OX11 OR 80X11 
KANJI MODES, THE VALUE SET 
FOR PALETTE COLOR O INDICATES THE BORDER 
COLOR TO IE USED. lH GRAPHIC MODES, IT 
lHDICATES THE BORDER COLOR AND THE 
IACKGROUHD COLOR. 

UP PALETTE AS, 
FOR COLOR 1 
FOR COLOR 2 
FOR COLOR 3 
FOR COLOR ~ 
FOR COLOR S 
FOR COLOR 
FOR COLOR 7 

I 
I 
I 
I 
I 
I 
I 
I 

(AHl = 12 (OCH) WRITE DOT 
(DX) = ROW HUMBER 
(CX) = COLUHR HUMBER 
AL) = COLOR VALUE 

IF BIT 7 OF AL = l, THEN THE COLOR VALUE IS 
EXCLUSIVE OR'D WITH THE CURRENT CONTENTS OF THE DOT 

(AH) = IS (OOH) READ DOT 
(DX) = ROM HUMBER 
CX) = COLUMN HUMBER 
CAL) RETURNS THE DOT READ 

( 

( 

C 

( 

( 
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ASCII TElETYPE ROUTINE FOR OUTPUT 
(AH) = 14 (OEH) WRITE TELETYPE TO ACTIVE PAGE 

AL) = CHAR TO WRITE 
Ill)= FOREGROUND COlOR IN GRAPHICS 110DE 
NOTE -- SCREEN WIDTH IS COHTROllED IY PREVIOUS 

MODE SET 

(AH) = 15 (OFH) CURRENT VIDEO STATE 
RETURNS THE CURREHT VIDEO STATE 
(Al>= 110DE CURRENTLY SET <SEE AH=O FOR EXPlANATIOH) 
<AH>= NUMBER OF CHARACTER COlUMNS OH SCREEN 
(IH>: CURREHT ACTIVE DISPLAY PAGE 

(AH)= 16 (10H) SET PAlETTE REGISTERS 
(Al): 0 SET PALETTE REGISTER 

(ll): PALETTE REGISTER TO SET (OOH - OFH> 
(BH) = VALUE TO SET 

(AL) = 1 SET IOROER COLOR REGISTER 
(IH) = VALUE TO SET 

(AL) = 2 SET ALL PALETTE REGISTERS AND IORDER 
REGISTER 

ES:DX POINTS TO A 17 IYTE LIST 
IYTES O THRU 15 ARE VALUES FOR PALETTE 

REGISTERS O THRU 15 
'BYTE 16 IS THE VALUE FOR THE IDRDER 

REGISTER 
(AH> = 17 (llHl RESERVED 
(AH) = 18 (1ZH) RESERVED 

IAH): 19 113H) REQUEST FONT PATTERN 
RETURNS THE REQUESTED FONT PATTERN IN U5ER AREA 
AL)=0 REQUEST BASE-FONT 
<ALl=IOH REQUEST BASE-FONT WITH FULL CHARACTER IOX 

(AL)=40H WRITE FONT PATTERN FROM USER AREA TO GA1JI RAN 
(CX) = INTERNAL CODE FOR REQUESTED FONT 

FOR HANKAKU-FONT (CH)=0 
(ES:IX) = DATA AREA FOR FONT 

HORl1AL-IOX FULL-IOX 
=16X16 ; 32 BYTE S6 BYTE 
=16X8 ; 16 BYTE 18 BYTE 

(AH) 

• 
= 20 114Hl SUPERIMPOSE SCREEN 

<AL): 0 SET 110DE 
(BH)= 0-3 NOT VALID 
(BH)= 4 320x200 4 COLOR 
<BH>= 5 3ZOX200 4 COLOR 
(BHY= 6 6460X200 2 COLOR 
(BH)= 7 HOT VALID 
(BH>= 8 160X200 16 COLOR 
BH)= 9 320X200 16 COLOR 
BH)= A 640X200 4 COLOR 
BH)= B-13 NOT VALID 
(IH>=14 3ZOXZOO 4 COLOR 
BH)=15 320X200 4 COLOR 
(BH)=16 640X200 2 COLOR 
(1Hl=l7 NOT VALID 
(IHl=lB 160XZOO 16 COLOR (lOXll ICJ) 
IBHl=19 SZOXZOO 16 COLOR (ZOXll ICJ) 
(BH)=1A 640X200 4 COLOR (40X11 KJ) 

(60x25 A HK) 
6 0x25 A HK ) 
IIOXZ5 AHIC) 

IZOX25 ANIC) 
140X25 ANIC) 
(80x25 ANIC) 

IZOXll l(J) 
(ZOXll l(J) 
140Xll l(J) 

••• NOTE IF HIGH ORDER IIT IN Al IS SET, THE REGEN 
BUFFER IS HOT CLEARED. 

(All = 

• 
; 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I CS,SS,DS,ES,IP,DI,SI,IX,CX,DX PRESERVED DURING CALL 
I AX IS DESTROYED 
1----------------------------------------------------- J VIDEO GATE ARRAY REGISTERS 
I 
3 PORT 3DA OUTPUT 

<All 
(Al) 

(Al) 

l SET SUPERIMPOSE 
IIHl= 0 OFF 
BH)= 1 ON 

= 2 SET FORGROUND PAGE 
IIH l = 0 VIIAl1-1 

= J SET TRANSPARENT PALETTE 
(IHl = PALETTE REGISTER NUNIER 

= 4 SET SUPERIMPOSE MODE 
IIHl O PRI !PRIORITY) 
( IH l • 1 XOR 
<BH) = 2 AND 
UH) : 3 DR 

M VIDEO PROCESSOR 1 (HAIN RAH+VRAN1) N VIDEO PROCESSOR 2 (VIDEO RAN+VRANZ2) 

• 

REG 0 
0 IH 
OZH 
0 4 H 
OIH 
lOH 
ZOH 
4 0H 
ION 

REG 
01H 
OZH 
0 4H 
OIH 
lOH 

MOOE CONTROL 1 REGISTER MODE CONTROL l REGISTER 
·HI BANDWIDTH?=LOW BANDWIDTH 

·GRAPHICS/=ALPHA +GRAPHICS?=ALPHA 
RESERVED RESERVED 
+VIDEO £HAILE +VIDEO ENABLE 
+16 COLOR GRAPHICS +16 COLOR GRAPHICS 
RESERVED RESERVED 
RESERVED +KANJI ODE 
RESERVED +640x200 16 COLOR GRAPHICS 
PALETTE 11ASIC REISTER 
PALETTE 11ASIC 0 
PAlETTE MASK 1 
PALETTE 11ASIC Z 
PALETTE MASK J 
RESERVED 

PALETTE HASK REISTER 
PALETTE NASK 0 
PALETTE PIASIC l 
PALETTE NASIC Z 
PALETTE HASK J 
+VRAA-L ENABLE 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I . 

I 
I 
I 
I 
I 
I 
l 
I 
I 
l 
l 
l 
I 
l 
I 
I 
I 
I 
I 
l 
I 

20H 
4 0H 
8 0H 

ltE02 
01H 
02H 
Q 4H 
UH 

REG J 
01H 
02H 
Q 4H 
OIH 

10H 
20H 
4 0H 
BOH 

REG 4 
01H 
02H 

REG S 
01H 
02H 
04H 
05H 

REG 6 
01H 
02H 
0 4H 
OIH 

REGS 
01H 
02H 
4H 
OIH 

VIDEO GATE 
PORT 3DA 

01H 
02H 
4H 
08H 
UH 

RESEltVED 
RESERVED 
RESERVED 

IORDER COLOlt REGISTER 
BLUE 
GREEH 
RED 
lHTEHSITY 

l'IODE CONTROL 2 REGISTER 
RESERVED -- l'IUST IE ZERO 
+ENABLE BLINK 
RESERVED =- HUST BE ZERO 
+Z COLOR GRAPHICS 
640x200 2 COLOR ONLY) 
RESERVED 
RESERVED 
RESERVED 
RESERVED 

SUPERll'IPOSE CONTROL REGISTER 
4 FORE=V-RA1, BACK=MAIN-RAM 
♦TRANSPARENT ON 
IIODE CONTROL 1 
l'IODE CONTROL 2 

10 TO 1F PALETTE REGISTERS 
ILUE 
GREEN 
RED 
INTENSITY 

·VRAM-2 EHABLE 
+HIGH RESOLUTION ENAILE 
·HIGHZ=LOW FREQUENCY DISPLAY 

IORDER COLOR REGISTER 

( 

IIODE CONTROL 2 REGISTER 
RESERVED -- l'IUST IE ZERO 
♦ENULE lllHK 
RESERVED -- l'IUST IE ZEltO 
+2 COLOR GRAPHICS 

640X200 2 COLOR ONLY> 
RESERVED 
RESERVED 
RESERVED 
RESERVED 

RESET REGISTER RESET REGISTER 
+ASYNCHRONOUS RESET 
+SYNCHRONOUS RESET 

TRANSPARENT PALETTE 
SELECT O 
SELECT I 
SELECT 2 
SELECT 3 

RESERVED 
RESERVED 
RESERVED 
RESERVED 

RESERVED 
RESERVED 
RESERVED 
RESERVED 

PALETTE REGlSTERS 

ARRAY STATUS 
INPUT 

+DISPLAY EHABLE 
·LIGHT PEH TRIGGER SET 
-LIGHT PEN SWITCH MADE 
+VERTICAL RETRACE 
+VIDEO DOTS 

,----------------------------------------------------------- 
001D 
000A 
0007 
oooa 
00AO 
2455 
FFFF 
0000 
O006 
0016 
0010 
0010 
I016 

= gO©4 
ooaa 
0000 
IOOI 

= go0! 
0002 
0001 
0003 
0006 
0002 
0005 
00Gs 
0o16 

0001 
= $0o2 

: 0000 = oooa 
= g064 
: 1002 

IOOO 
0001 
0010 
0002 
00o3 
0006 
0010 
0007 
00o 9 
OOOA 

CR 
LF 
IELL 
IS 
HALFTONE 
HT_FONT 
TRUE 
FALSE 
GRAPHICS 
KJGRAPH 

4stg 
KEYIORD 
DEFAULT_MODE 

{#Xx}- "® 

PCl'IODEl 
VIDEOEHB 

PCPAL ETH 
l'CIORD 
IHTSEL 
l'CIIODE2 
PCRESET 
SYHCRST 
PCTRPAL T 
PCSUPER 
PCP A LET 

FOREVRAl'I 
TRANSOM 

Sx2STAT 
VERTRET 
LPEHSW 
LPEHTRG 

IXl'IODEl 
IXPALETl'I 
VRAIIIENI 
IXIORD 
IXIIODE2 
lXRESET 
lXPALET 

SIKJROl'I 
S 8VRAMI 
S8VRAA2 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 

EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
E QU 
EQU 
EQU 
EQU 

EQU 
EQU 

EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 

OOH 
OAH 
7 • QA0H 
OU55H 
OFFFFH 
0 
4 
16H 
10H 
10H 
UH 
KJ_ODE 

04H 
OIH 

OOH 
OIH 

01H 
02H 
OIH 
03H 
0 «H 
02H 
05H 
06H 
10H 

01H 
02H 

OOH 
OIH 
0 6H 
0 2H 

OOH 
01H 
ION 
02H 
03H 
04 H 
lOH 

07H 

°'" OAH 

CARJDGE RETURN 
LIHE FEED 
IEEP 
BACK SPACE 

l CODE OF HALF TONE 
AND 7F7FH; FONT PATTERN OF NALf TONE 

GRAPHICS l'IODE 
KAHJI GRAPHICS l'IODE 
KAHJI l'IDDE 
VIDEO INTERRUPT 
KEYIORD INTERRUPT 
DEFAULT l'IODE 

PORT I ALPHA l'IODE 
64K HATH Ul'I EXPANTJON CUD INSTALLED 

PC-J l'IODE CONTROL 
VIDEO £HAILE 

PC-J PALETTE MASK 
PC-J IORDER COLOR 
IHTEHSITY Ill FDR PALETTE 
PC-J ODOE CONTROL 2 
l'C-J RESET 
SYHCHROHOUSE RESET 
PC-J TRAHSPAREHT PALETTE 
PC-J SUPERll'IPOSE REGISTER 
PC-J PALETTE REGISTER 

V-RAM IS FOREGROUND 
TRANSPARENT OH 

PC-J SX-02 STATUS REGISTER 
VERTICAL RETRACE 
·LIGHT PEH SWITCH MODE 
LIGHT PEH TRIGGER SET 

PC-J l'IDDE CONTROL 
PC-J PALETTE l'IASK 
VRAII 1 ENULE 
PC-J BORDER COLOR 
PC-J l'IODE CONTROL 2 

1 PC-J RESET 
PC-J PALETTE REGISTER 

( 

sx-01 KAHJl ROIi AND GAIJI RAl'I 
SX-08 VIDEO RAIi (SHARED) 
sx-01 VIDEO RAIi (SEPARATED) 

( 

03745 

( 
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• ooac 
OOID 

OOIO 
0020 
1000 
1100 
1100 

0000 
0001 
0003 
0007 

0040 
OOZD 
0000 

03D6 
OlFF 
03D8 
03DA 
03DA 

0030 
0080 
0037 
0087 
0037 
0087 

0071 
OOFI 
0071 
OOFI 

007F 
= BOE8 

SISX02A 
SISX021 
ON 
PE 
AltJR0'1 
AVRA'11 
AVRAl12 

1132K 
64K 
1 28K 
256K 
WR 
RD 
FULL 

A6845 
SXDHASE 
APOCON 
$2ABASE 
SZIBASE 

KJROM_OFF 
KJROl1_0H 
VRAl'll_OFF 
VRAAL_ON 
VRAl1Z_OFF 
VU112_0H 

SXOZA_OFF 
Sx02A_ON 
SX02B_0FF 
SXOZI_OH 

ECIU 
ECIU 
EQU 
ECIU 
EQU 

EQU 
ECIU 

EQU 
ECIU 
EQU 
ECIU 

ECIU 
EQU 
EQU 

ECIU 
EQU 
EQU 
ECIU 
EQU 

EQU 
EQU 
EQU 
ECIU 
ECIU 
ECIU 

ECIU 
ECIU 
ECIU 
ECIU 

ICH 
IDH 

IOH 
20H 
0IOOOH 
DIIODN 
OIIDOH 

SX-08 SX-02A PC-J VIDEO 
SX-08 SX-028 JX VIDEO 

I EHUlE BIT 
11E110RY IIT 
KANJI 11011 ADDRESS 
VIDEO RAl1 1 ADDRESS 
VIDEO RAl1 2 ADDRESS 

HOT lFH AND lFH 32K 11El10RY RAHGE SELECT 
HOT lEH AND lFH 641t PIE110RY RANGE SELECT 
NOT lCH AND lFH I 12&1t 11El10RY RANGE SELECT 
HOT l&H AND lFH 256K 11El10RY RANGE SELECT 

40H ; WRITE £HAILE Ill 
20H ; READ ENABLE Ill 
7FH AND OJ FULL DECODE 
03D4H 
OlFFH 
03DIH 
03DAH 
03DAH 

I/0 ADDRESS OF 6845 
1/0 ADDRESS OF l/0 ADDRESS CONTROLLER 
I/O ADDRESS OF PALETTE AND SUl'ER111POSE CONT. 
I/O ADDRESS OF VIDEO PROCESSOR 1 
I/0 ADDRESS OF VIDEO PROCESSOR 2 

'1El1 OR AltJROl1/&00H 
OH OR ltJR011_0FF 
PIEl1 OR AYRAl'll✓IOOH 
OH OR VRAl'll_DFF 
11E11 OR AVRAl'IZ✓&OOH 
DH DR YRAl12_DFF 

$2ABASE?8 
ON OR SXOZA_OFF 

$ 28BASE?8 
DH OR SX021_0FF 

I TURN OFF KANJI 11011 
TURN OH KAN.JI RO 
TURN OFF VIDEO RAl1 1 
TURH OH VIDEO RAl1 1 
TURN OFF VIDEO RAl1 2 
TURN OH VIDEO RAl1 2 

TURN OFF SX-02 A 
TURN DH SX-02 A 
TURN OFF SX-02 B 
TURN OH SX-02 I 

KJl1ASKL EQU 007FH I 11ASlt PATTERN FOR LEFT PART OF 16X16 FONT 
IHI TE_BOX EQU (9874H 2> AND 3FFFH OR &OOOH ;KJ-ROl1 SEO.ADDRESS OF WHITE IOX CHA 

«@ 

8140 
= 9873 

8460 
8%60 
8470 
8491 

1100 
1120 
&200 
1221 

oaoo 
F0«0 
F07E 

ooao 
oooa 
0077 
ooaa 

• ooao 

ooao 
• 0702 

07D3 
0700 

• 0701 
853F 

• 0010 
• ooao 

J1$1_L 
JISl_H 

ROSS_L_LOW 
ROSS_L_HIGH 

{±: #. 
RROSS_L_LOW 
RROSS_L_HIGH 
RROSS_U_L OW 
RROSS_U_HIGH 

S_RAH 
EXT_CHAR_L 
EXT_CHAR_H 

ZEHIIIT 
ZEH28IT 
HAN MASK 

3% 
2:3} 
#L. 
KKH_TERA 

DISUL E Hl11 
EN A Ill E,JitU 

• OIOI 

• 07FF 

• ooo, 
• 0011 

• 0012 

0011 
1011 

0004 
00 04 
0006 
oooa 
OOOA 
oooc 
OOOE 
0010 

OOOA 
0000 
0002 
0 00 4 
0005 
ooo, 
0007 
oooa 

VRA12_PAGE 

PC»_MASK 

RON_KJ 
ROW_A NK 

CIOX_RDW 

ILDClt_CURSOlt 
UHDER_CURSDR 

F _USE 
F_DI : 
F_Cx -: F_Es 

YIO LOCAL 
vicf_PG 
YCRS POS 
VK FLAG 
VJ"STAT 
VVG"STAT 
vGc"OK 
Vv16_ON 

EQU 
EQU 

ECIU 
EQU 
EQU 
EQU 

ECIU 
ECIU 
EQU 
ECIU 

EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 

ECIU 
EQU 
EQU 
EQU 
ECIU 
EQU 

ECIU 
EQU 

EQU 

EQU 

EQU 
EQU 

EQU 

ECIU 
ECIU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
ECIU 
EQU 
ECIU 
ECIU 
EQU 
EQU 
EQU 

08140H ; 
19&72H•l 1 

8 44 0H 
8460H 
8470H 
8491H 

1100H 
1120H 
&ZOOH 
1221H 

IOH 
0702H 
0703H 
0700H 
0701H 
853FH 

lOH 
IOH 

I 

17FFH 

11-1-1 
ZS - 1 

LOW IOUND OF JlS 1 CHARACTER 
HlGII BOUND OF JlS 1 CHARACTER 
+1 FOR SPECIAL CHARACTER FOR ltAHA-KANJI CONY. 
LOW IOUHD OF ROSSIAH LOWER CHARACTER 
HIGH BOUND OF ROSSIAH LOWER CHARACTER 
LOW BOUND OF ROSSIAH UPPER CHARACTER 
HIGH BOUND OF ROSSIAH UPPER CHARACTER 

LOW BOUND OF ROSSIAH LOWER REGEN CODE 
HIGH IIOUHD OF ROSS[AH LOWER REGEN CODE 

1 LOW BOUND OF ROSSIAN UPPER REGEH CODE 
HIGH IIOUND OF ROSSIAH UPPER REGEN CODE 

2048 SIZE OF STATIC RAl'I (FOR EXTERNAL CHARACTER) 
OF040H I LOW BOUND OF EXTERNAL CHARACTER 
EXT_CHAR_L•S_RAIV32-Z HIGH BOUND OF EXTERNAL CHARACTEII 

IOH ; ZENKAKU IIIT 
oaH ; ZEHKAKU 2ND Ill 
(NOT ZEHIITl AND (HOT ZEH2111Tl AND OFFH; HAHKAKU 11ASlt 
ZEHIIT 011 ZENZIIT ; 11ASK OF 2ND BYTE OF ZEHKAKU 
&OH ZERO COLUl1H FLAG USED IN W 1ST CHAR 

IT 8 OF 1ST IYTE OF 2 IYTl CODE IS ALWAYS l 

X'OR IRITE IN GRAPHICS WRITE 
KANA-KAH DISABLE 

J KANA-KAH I INDICATOR DlSAILE 
KANA-KAN I INDICATOR EHAILE 
INDICATOR ENUL E 
KANA-KAH TERl1INATE 

DISABLE Hl11 
EHAIILE Hl11 

I l'AGE HUNER OF v-RAA 2 

I "-'SK FOIi ,ESUDO CODE IUFFER l'DlNTO 

ROW NU111ER OF KJ 110DE 
ROW HU111ER OF AH 110DE 

11 1 ROW HU111ER OF KANJI CHARACTER IOX 

CBOX ROW-1 J BLOCK CURSOR 
(CIOX_Row-z>•Z56+(CIIOX_ROW-1) 1 UNDER CURSOR 

4 
F_8ASE 
F _USE 
F_BASE 
F _USE 
F _USE 

t#£ 
11 
0 
2 
4 
5 

' 7 I 
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I STACK 
• 0 • z 
4 
+ ' • a 
+10 
+12 

FRA11E USE FOR 
I FRAl'IE OFFSET 

FRA11E OFFSET 
FRAl'IE OFFSET 
FRAl'IE OFFSET 
FRAl'IE OFFSET 
FRAl'IE OFFSET 

I FRA11E OFFSET 

UT RETURN 
OF DI 
OF SI 
OF IX 
OF ex 
OF DX 
OF DS 
OF ES 

PARAMETER 

I LOCAL AREA SIZE OF VIDEO 10 
I ACTIVE l'AGE 
I CURRENT CURSOR l'OSlTION 
I KANA KAHJI COHV. FLAG 
I KJ-R0'1 STATUS (0:0FF, l10N> 
I VIDEO GENETATER STATUSC01YGZ, l1YGll 
I GRAPHICS CURSOR STATUS 
1 VIDEO 110 STATUS 



Appendix A. 

OOH 
• 0000 

0001 
0002 
0004 

OOH 
OODO 
0001 
0002 
0004 

tOID 

• OOZE 
0012 
OOIC 
0000 
0002 
0004 
0005 
DOU 

= oooa 
: OOOt 
: OOOA 

= OOOF 
: 0020 

lFFF 
0001 
0000 
oooz 

DOil 

aooo 

OOAO = oaoo 

0000 
0000 1100 I 

!! 

IOOI 

IOOO 
0000 taoo I 

!! 

0110 

toot 
0000 

0000 
0000 0201 R 
0002 OSCC R 
0006 0689 R 
0006 OH6 R 
oooa 0716 R 
OOOA 07fF R 
oooc 0'71 R 
OOOE 0170 R 
0010 OD&D R 
DOIZ 0F32 R 
0014 Of56 R 
0016 16CI R 
001& 174D R 
IOU 1151 R 
DOit 1110 R 
ODIE 19CA R 
4620 1'DD R 
IOZZ 1452 R 
OOZ4 1452 R 
0 026 1453 R 
002& ICOI R 
002A IEZA R 
ooze IE62 R 
OOZE IEDI R 
0030 1452 R 
0032 ll52 R 
0o34 1452 R 
0036 1452 R 
0038 OD&D R 
003A IEEI R 
OOlt IEFO R 
003E 1452 R 
0060 1452 R 
0062 1452 R 
$046 lFOF R 

SUP _LOCAL 
SUC, ODE 
su_iiLR 
SU_TSR 
SU_Es1 

SDN_LOCAL 
SDC ODE 

{: 
SD_ESI 

RAC_LOCAL 

W lOCAl 
GW lOCAl 
SAE.LOCAL 
uGPis8 
WPOSH 
W2COOE 
WZATTR 

A±2 
WC_MODE 
WFOHT 

EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 

EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

KJ OFF EQU 
culsoR_DISAllE EQU 
GCURSOR_MASK EQU 

VGl_OH 
{ 
PS_PROCESS 

REGEN_SIZE 

as :" 

EQU 
EQU 
EQU 

EQU 

ECIU 

EQU 
EQU 

• 0 
1 
2 
4 

' • l 
2 
4 

16 

46 
18 
21 
0 
2 
4 ~ 
' a 9 
10 

OOFH 
20H 
lFFFH 

l • z 

lOCAl AREA SIZE OF SCROll UP 
CRT NOOE 
ROW OF UPPER LEFT 
TOP OF SOURCE ROW 
SEGNEHT ADDRESS OF VRAN-1 

lOCAl AREA SIZE OF SCROLL DOWN 
CRT NODE 
ROW OF LOWER RIGHT 
BOTTON OF SOURCE ROW 
SEGMENT ADDRESS OF VRAN-1 

lOCAl AREA SIZE OF READ AC CURRENT 

lOCAl AREA SIZE OF WRITE At/C CURRENT 
LOCAL AREA SIZE OF GRAPHICS WRITE 
LOCAL AREA SIZE OF SET All CURSOR 
GRAPHICS WRITE POSITION 
WRITE POSITION 
2HD IYTE CODE 

I 2HD IYTE ATTRIBUTE 
REGEH SEG11EHT 
GRAPHICS NODE FlAG 

I CRT_NODE 
FOHT PATTUM 

I NASK FOR CRT NODE 
CURSOR DISAILE Ill 
NASK FOR GRAPHICS CURSOR 

VIDEO GEHERATER I 15 ON 
VIDEO GEHERATER 2 IS ON 
VIDEO GENERATER I AND 2 ARE ON 

1 I PRIHT SCREEN IS PROCESSING 
OIOOOH I SIZE OF REGEN 

OOOAOH I SEGNHT ADDRESS OF PESUDO REGEN 
2048 SIZE OF PESUDO REGEN 

,------------------------------ VIDEO RAN--------------------------- 
VIDEO_RAH 

DI 
SEGMENT AT REGEN START 
REGEN_SIZE DUP(±; 

VIDEO_RAN ENDS 

,----------------------- ----- 

P_CODE_UFFER 

VF_TABLE 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
ow 
DW 
DW ow 
ow 
ow 
DW 
DW 
DW 
DW 
DW 
DW 
DW 
DW 

ENDS 

lAIEl 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 
OFFSET 

PESUDO CODE IUFFER ------------------ 
SEGMENT AT P CODE START 
P_CODE_SIZE DuP(1Y 

1------------------------------ INDETERJIINATE OS, ES---------------- 
INDETERMINATE SEGMENT 
1HDETER111HATE EHDS 

ASSUME CS,CODE, DSslNDETERNINATE, ES1lHDETERNIHATE 

WORD 

:#,-R. 
SET_CPOS 
READ_CURSOR 
READ_lPEH 
ACT_DISP_PAGE 
SCROLL_UP 

#g-2r, 
WRITE_AC_CURREHT 
WRJT E_C_CURREHT 
SET_CDLOR 
WRIT E_DOT 
READ DOT 
WRITE_TTY 
YIDEO_STATE 
SET_PAllETTE 
NO_OPERATIOH 
HO OPERATION 
FONT_PATTERN 
SUPERIMPOSE 

I TABLE OF ROUTINES WITHIN VIDEO ua 
AH : 0 
AH I 
AH 2 
AH J 
AH 4 

I AN S 
AH 6 
AH 7 
AH I 
AH 9 
AH A 
AH I 
AH C 

I AH D 
AH E 
AH F 
AH IO 
AH 11 
AH 12 
AH 1J 
AH 16 

DW OFFSET SET_ALT_CTYPE AH II ow OFFSET SET_Al T_CPOS AH 82 
DW OFFSET READ_AL T_CURSOR AH 83 ow OFFSET NO_OPERA TION AH 8 6 
DW OFFSET 3:1#: AH as 
DW OFFSET I AH 86 
DW OFFSET NO_OPERATION AH 17 ow OFFSET READ_AC_CURRENT AH 88 ow OFFSET K_WRITE_At_CURREHT AH at ow OFFSET l WRITE C CURRENT AH 8 A DW OFFSET RE_OPERT1TOR AH 88 ow OFFSET NO_OPERATIOH AH IC ow OFFSET HO OP ERA TIOH AH ID ow OFFSET x_iiR1TE_TTY AH IE 
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= 0066 

0066 
0046 F 
0047 FC 

0048 55 
0049 1£ 

DOU El DDOO E 

VFT_END EQU 

VIDEO_IO 
STI 
CLD 
PUSH 
PUSH 

CALL 

00«D ES 1BE6 R 

0050 F6 06 0357 R FF 
0055 75 12 

0057 IC DS 
0059 8C 16 0358 R 
0050 89 26 035A R 

0061 
0066 
0066 
0069 
0069 

• 

• 0OAE 
DDIO 
004 
0086 

• 
DOOi 
OOD9 
D ODA 
ODDA 
DODE 
DODE 
OOEO 
OOE2 
00£4 

0OE 
OOEt 

ID R 
IE DS 
IC D6D0 R 

FE 06 0357 R 

006D El llEC R 

0070 sJ EC 0A 
0073 II EC 

0075 06 
0076 IE 
0077 52 
0071 51 
0079 53 
DOH 56 
0D78 57 
007C 51 

007D SO 
007E C6 46 04 00 

0012 A0 0353 R 
0085 88 46 05 
0088 A0 0354 R 
0011 88 46 06 
DUE AO 03FB R 
0091 •• 46 01 
0094 80 0E OlFI R FF 
0099 SI 

009A 80 FC 11 
009D 72 3F 

OotF IO EC 6C 

00l2 10 FC 11 
00A5 72 33 

OOA7 10 FC 22 
ODU 7' 2E 

IUC SO 
00AD 53 

32 FF 
IA lE 0062 R 
Dl El 
It SE 00 

0089 AL 034A R 
ODIC 17 17 OlSC R 
00co 89 46 02 

DDCl Al OHO R 
00C6 87 06 033E R 
00CA AJ 0340 R 

00CD 8A 26 0349 R 
DIDI II 66 D7 

00D4 C6 66 04 FF 

SI 
SI 

IA lE 0062 R 

8A C4 
32 E4 
DI ED 
II FO 

JD 0046 
72 Ol 

VI00: 

VI1n 

VI?+ 

CALL 

TEST 
JHZ 

110V 
110V 
110V 

110V 
110V 
110V 

INC 

CALL 

SUI 
110V 

PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 

PUSH 
110V 

11DV 
110V 

110V 
110V 

110V 
11DV 
OR 
POP 

Cl1P 
JI 

SUI 

CNP 
JI 

Cl1P 
JE 

PUSH 
PUSH 

XOR 
110V 
SAL 
OV 

Pov 
XCHG 
POV 

110V 
XCHG 
110V 

110V 
110V 

MOV 

POP 
POP 

110V 

110V 
XOlt 
SAL 
110V 

CAP 
JI 

4-VF_TABLE 

PROC HEAR 

IP 
DS 

DDS 
ASSU11E OS I DA TA 

DISAILE_IHT 

VS TACKl, TRUE 
VIOO 

IP,SS 
$5_SAVE,SS 
SP_SAVE,SP 

BP,VSTACK 
SS,IP 
SP,OFFSET VSTACK_TOP 

IYTE PTR VSTACKL 

ENABLE_IHT 

SP,VIO_LOCAL 
BP,SP 

ES 
OS 
DX ex 
IX 
SI 
DI 
AX 

AH,11H-14H-1 

AH,84H = (BIH-14H-1) 
Vil 

AH,8EH = (BIH-14H-1) 
Vil 

AX 
IX 

IH,IH 
IL ,ACTIVE_PAGE 
IX, 1 
llP+VACT_PGl. IX 

IX 
AX 

IH,ACTIVE_PAGE 

AL,AH 
AH,AH 
AX, 1 
SI,AX 

AX. VF T_END 
vI3 

INTERRUPTS BACK OH 
SET DIRECTION FORWARD 

SAVE IP 
SAVE DS 

I PDIHT BIOS DATA AltEA 

1 DISABLE INTERRUPT 

VSTACK IS ALREADY USED? 
YES 

SAVE STACK SEGl'IEHT 

SAVE STACK POINTER 

SETUP HEW STACK SEGl'IEHT 

SETUP HEW STACK POINTER 

I IHCREIIEHT VIDEO STACK LEVEL 

1 EHAILE INTERRUPT 

ALLOCATE LOCAL WORK AREA 
ASSIGN IP AS FRA11E POINTER 

I SAVE SEG11ENT REGISTERS 

1 SAVE AX VALUE 
AX 
IYTE PTR (IP•VKK_FLAOJ,FAlSE 

AL, KJROl1_S TAT 
(BP+VKJ_STAT),AL 

AL,VG_STAT 
IBP+VVG_STAT),AL 

AL, VID_l'ROCESS 
CIP+VVIO OHl,AL 
VI0_PROCESS,TRUE 
AX 

AH,11H 
VIZ 

CLEAR KANA KAHJI FUNCTION FLAG 

SET CURRENT KJROl1 STATUS 

SET CURRENT VG STATUS 

SET CURRENT VIDEO 1/O STATUS 
SET VIDEO I/O PROCESSING FLAG 

FUNCTION FDR KAHA-KAHJl CONVERSION? 
HO 

;--- SET DATA FDR KAHA-KAHJI CONVERSION 
I ADJUST FOR JUl1P TAILE 

ALTERNATE CURSOR FUNCTION? 
YES, SKIP WORK SWAP 

WRITE TTY FUHCTIDH? 
YES, SKIP WORK SWAP 

VIDEO FUHCTlDH IS WRITE AC,C 
SAVE AX 
SAVE IX 

SET CURRENT ACTIVE PAGE TO IX 
Tl11ES 2 FOR WORD OFFSET 
SAVE ACTIVE PAGE 2 

AX,ALT_CURSOR_POSH ; SET CURSOR POSlTlDH TO AX 
AX,(IX+OFFSET CURSOJt..POSHI ; SWAP CURSOR POSITION 
[IP+VCRS_POSJ,AX ; SAVE IT 

AX,W_1ST_CHAR GET 1ST BYTE CHARACTER AT WRITE A/C 
AX,K 1ST CHAR SWAP 1ST IYTE CHAR FOil KANA-KAH 
W_Is?_CRTR, Ax 

AH,OC PRESENT 
(BP+vGC_ON).AH 

ITTE PTR [IP+VKK_FLAGl,TRUE ; SET KANA-KAHJI FUNCTION FLAG 

SET GRAPHICS CURSOR FLAG 

RESTORE IX 
RESTORE AX 

SET ACTIVE PAGE TO IH 

I GET INTO LOW IYTE 
I ZERO TO HIGH IYTE 
Z FOR TAILE LOOKUP 
PUT INTO SI FOR IRAHCH 

TEST FOR WITHIH RANGE 
IRAHCH AROUND lltAHCH 
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Appendix A. 

OOEI 51 
O0EC EB 44 

OOEE 
OOEE IA 26 004t R 
OOFZ U H OF 
OOF5 ao FC 09 
OOFI I& aaoo 
OOFI 72 OC 

O0FD 80 3£ 034C R G8 
0102 73 18 

0104 El 1Dt5 R 
0101 El 1' 
0109 
0109 IO FC 04 
DIOC 72 11 
OlOE 10 lE Ol4C R II 
Olll 72 0A 

0115 F6 06 Ol4C R 11 
0114 74 0J 
11C 05 0400 
OUF 
OllF IE CO 

0121 51 
0122 8A 26 0049 R 
012' IO E<, OF 
0129 IF 0132 R ouc 57 
012D ZE: FF A4 0010 R 

0132 
0132 F6 46 05 FF 
0136 74 0J 

Olli El 1111 R 
Olli 
Olli F6 46 06 FF 
013F 74 0C 

0141 
0144 
0141 

El 1DIO II 
IO 7E 06 02 
75 Ol 

016A E8 lDFC II 
014D 
014D El 0000 E 

0150 F6 46 04 FF 
0154 74 1D 
0156 8B 4E 02 
0159 II SE 00 
OISC 19 IF Ol5C 11 

0160 II OE 0340 R 
0164 17 OE Ollf 11 
0161 &t OE 0340 R 

ouc U 7E 07 
016F 88 JE 349 R 
0173 
0173 U SE 01 
0176 8 IE 0JFE R 

017A 5F 
0111 5E 
017C 51 
017D 59 
0l7E 5A 
017F lF 
0180 07 

0181 83 c4 GA 

0184 ES IBES R 

0117 FE OE 0357 R 
DIii 75 U 

Ol&D II 2E 015& R 
Oltl &E D5 
{}?} ·» z6 ass 
0197 Ea llEC R 

019A IF 
DI ti 5D 
DltC CF 

vu, 

VIJ1+ 

VI6 

vu, 

Vl6: 

vn, 

VIOia 

IIDV 
AHD 
CP 
IIDV 
JI 

CftP 
JAE 

CAll 
JftP 

CIIP 
JI 
CP 
JI 

TEST 
JZ 
ADD 

IIOV 

POP 
MOY 
AHD 
ftOY 
PUSH 
JMI' 

CALL 
TEST 
JZ 
CALL 
CIIP' 
JNE 
CALL 

CALL 

TEST 
JZ 

IIOY 
ftOY 
IIOY 
NOY 
XCHG 
NOV 

POV 
NOV 

POV 
NOV 

1'01' 
PDI' 
POP 
POP 
POP 
POP 
POP 

ADD 

CALL 

DEC 
JNZ 

MOY 
NOY 
ftOV 

CALL 
POP 
POP 

IRET 

AX 
SHORT VlDED_RETURN 

AH,CRT MODE 
All,KJJiFF 
AH,9 
AX,REGEN_START 
Ylll 

CPU_PAGE,VRAMZ_PAGE 
VI4 

1---- SETUP SEGMENT VALUE OF lZK REGEH ACCORDING TO IIEllORY SIZE 
; ASSUME Al : 0 
I GET DIRECT SEGl'IEHT Of IIAIN RArl 

AH,GRAPHICS 
VI4 
CPU_PAGE, VRAAZ PAGE 
VI4 = 

CPU_PAGE, 1 
VI4 
AX,400H 

ES, AX I SET UP TO POINT AT VIDEO ltAl'I HU 
ASSUME ES: VIDEO_RN 

AX 
AH,CRT ftODE 
AH,KJ_FF 

g{-rrstr v1so_RtruR } g{],{[PW Ress 
WORD PTR CS:(SI+OFFSET VF_TAILEJ; JUl'IP TO VIDEO ROUTINE 

VIDEO_RETURN1 
TEST IYTE PTR [IP+VKJ_STAT],TRUEI KJ-ROII EHAllED AT EHTERANCE ! 
JZ YU I HO 

ASSUME DS: INDETEIU1INATE, ES, IHDETEIPIINATE 

EHABLE_KJROH 

:- C3 
W_1sT_cHiR, cx 
IH,(IP+YGC_ONJ 
GC_PRESEHT,IH 

IL, C IP+VYIO_OHI 
VlO_PROCESS,ll 

Dl 
s1 
IX 
ex 
DX 
DS 
ES 

S1',VlO_LOCAL 

DISABLE_IHT 

IYTE PTR YSTACKL 
¥101 

3:;· 
SP,SP_SAVE 

ENAILE_lHT 

DS 
IP 

I THROW AWAY THE PARAPIETER 
; DO NOTHIHG IF HOT lH RAHGE 

3--- DETERMINE SEGMENT ADDRESS OF REGEN 
I GET CURRENT CRT ftODE 
I ASK KJ-BIT OFF 
l lH MODE US!HG l2K REGEN 
I SEGl'IEHT FOR COLOR CARD 
I HO,JUMP 

; IN HODE USING V-RAH! ? 
; HO 

GRAPHICS IIODE ! 
HO 
IN ftODE USlHG Y-RAMZ 
HO 

PAGE 9 OR B ! 
HO 

I SET llAS FOR ACCESS HIGH 1'l OF IEGEN 

RECOVER VALUE 
, GET CURREHT IIODE IHTO AH 
I IIASK KAHJI IIODE FLAG OFF 

1 EHAILE U-ROM 
IYTE PTR IIP+VYG_STATl, TRUE; VG-1 ENULED AT ENTERANCE ? 
YI6 I NO 

ENAILE VGl I ENABLE VIDEO GEHEIIATER 
{\[€ rrR tr+vvo,_s111,v012_0N {{-14z EtE + 

EHAILE_VG12 
DDS 

ASSUl1E DS•DATA 

{{[£ PTR (BP·VKK_FLAG)TRUE} ['VWCTIOR OF KARA-KANJ1 CONVERSION? 

1---- RESTORE THE SAYED PUA11ETER ex. UP+YCRS POSI ; GET SAVED CURSOR POSITION 
BX,(BP+VACTPG) ; GET ACTIVE PAGE 
(IX+OFFSET CURSDR_POSHl,CX; RESTORE IT 

ENABLE VIDEO GEHEUTER UZ 
l POINT 1105 DATA SEGIIENT 

GET IS T IYTE CHAR IN UNA-UH 
SWAP ex AND K_1ST_CHAR 
SET W_1ST_CHAR 

RESTORE GRAPHICS CURSOR FLAG 

RESTORE VIDEO l✓O PROCESSING FLAG 

I RECOVER SEGMENTS 

l DEALLOCATE LOCAL WORK AREA 

DISABLE INTERRUPT 

DECREl1EHT STACK LEVEL: I! 
l HO 

RESTORE OLD STACK SEGIIEHT 

RESTORE OLD STACK POINTER 

EHULE INTERRUPT 

RESTORE DS 
l RESTORE IP 

I All DONE 

C 

( 

( 

( 
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9 OltD VIDEO_10 ENDP 
,------------------------------------------ 
: SET_IIODE INT lON, AH = 0 -------- 

THIS ROUTINE INITIALIZES THE ATTACHIIENT TO 
THE SELECTED IIODE. THE SCREEN JS BLANKED. 

INPUT Al= IIODE SELECTED 

OUTPUT NOHE 

VOLATILE AX,IX,CX,DX,SJ,DJ,ES 

,------------------------------------------- ASSUl'IE CS:CODE, DS:DATA, ES:VIDEO_RAH 

:---------------~-------------- TABLES FOR USE JN SETTINO OF CRT IIODE 

019D VIDEO PARIIS LABEL BYTE ;-­ IHIT_TABLE FOR 6845 ;--as-=sf-==2--=3---4--=5--=6---7-==3--=9-=1f-=11==12.415 
OUD 38 28 2F O 6 lf 06 DB 38H,28H,2FH,06H,1FH, 6H,19H,1CH, 2H, 7H, 6H, 7H,O,O,O,O SETUP FOR 40x.25 

19 1¢C 02 07 O 6 07 
00 00 00 00 

= 0010 VP ARAL EQU t-VJDEOJARIIS 

OlAD 71 50 5C oc lF 06 DI 71H,50H,5CH,OCH,1FH, 6H,19H,1CH, 2H, 7H, 6H, 7H,0,0,0,D l IOX25 
19 lC 02 07 06 07 
00 00 00 00 

011D 38 21 2E °' 7F 06 DI 31H,21H,2EH,06H,7FH, 6H,64H,70H, 2H, 1H,26H, 7H,0,0,1,1 l GRAPHICS 
6 6 70 02 01 26 07 
00 00 00 00 

OlCD 71 50 58 oc 3F 06 DI 71H,SOH,51H,OCH,3FH, 6H,32H,31H, 2H, 3H,26H, 7H,1,0,1,1 GRAPHICS 32K REGEN 
32 38 02 03 26 07 
00 00 00 00 

OlDO VIDEO_PARAS_RAS LABEL IYTE 
OlDD 38 21 2F 06 OD O A DI 31H,21H,2FH,06H,ODH,OAH,OIH,OCH, ZH,llH,lOH,llH,0,0,1,1 4 0xll 

OI oc 02 11 10 11 
00 00 00 00 

OlED 71 so SC oc OD O A DI 71H,50H,5CH,OCH,ODH,OAH,OIH,OCH, ZH,llH,lOH,llH,0,0,0,0 I IOxll 
o8 oc 02 11 10 11 
00 00 00 00 

OlFD REGEN_L LABEL WORD 1--- TABLE OF REGEN LENGTHS • OIFD oaoo DW 2048 IIODE 0 40X25 CIW> 
OlFF oaoo DW 2048 IIODE 1 40x25 COLOlt 
0201 1000 DW 4096 l'IODE 2 80x25 (IW) 
0203 1000 DW 4096 IIODE 3 80x25 COLOR 0 205 4000 DW 16384 IIODE 4 320X200 4 COLOR 
0207 4000 DW 16384 l'IODE 5 320X200 4 (SHADE) 
0209 4000 DW 16384 IIODE , 640X200 2 (SHADE) 
0208 0000 DW 0 IIODE 7 JKVAL JD 0200 4000 DW 16384 IIODE I 160X200 16 COLOR 020F 1000 DW 32768 IIODE 9 320x200 16 COLOR 0211 1000 DW 32768 NODE A 640X200 4 COLOR 0213 0000 ow 0 NODE I INVALID 0215 0000 DW 0 PIOOE C INVALID 0217 0000 DW 0 IIODE D INVALID 0219 0000 ow 0 NODE E INVALID 0211 0000 ow 0 IIODE F JHVALJD 021D 0400 DW 1024 IIODE 10 40XII (IWl OZIF 0400 ow 1024 l'IODE 11 40x11 COLOlt • 0221 0800 ow 2048 NODE 12 10Xll (IWl 0223 oaoo ow 2048 IIODE 1l IOXll COLOlt 
0225 4000 DW 16384 NODE 14 320x200 4 COLOR 0227 4000 ow 16384 IIODE 15 320X200 4 (SHADE) 0229 4000 DW 16384 l'IODE 16 640X200 2 (SHADE) 0221 0000 ow 0 110DE 17 INVALID 022D 4¢00 ow 16384 PIODE 11 160X200 16 COLOR 022F aooo ow 32768 IIODE 19 320X200 16 COLOR 02ll aooo ow 32768 PIOOE 1A 640x200 4 COLOR 0233 1000 ow 32768 IIODE 11 640x20 0 16 COLOR 
0235 COLL LAIEl IYTE ;--- COLUIIHS 

j 4DF-==0-=1==2°-3-=4-=5-=6-=7--8==9-=A==B==C=>D-=E==F 
0235 ; HODE--10-11=12-13-14-15-16-17-18-19-1A 28 28 50 50 28 28 01 40,40,80,80,40,40,80, 0,20,40,80,80; 0, o, 0, 0 SI 00 14 28 50 50 
0241 GAP ARA LAIIEL IYTE ,--- TAILE OF GATE ARRAY PARAIIETEltS FDlt IIODE SETTINO 
0241 OC ZF 00 02 DI OCH,2FN,0,2 ;------ SET UP FOR 40x25 (IWl IIODE I 
= 00046 GAPARML EQU $-GAP ARM 
0 245 oa ZF 00 02 DI OSH,2FH,0,2 ;------ SET UP FOR 40x25 COL OR IIODE l 0 24 9 OD 2F 00 02 DI ODH,2FH,0,2 ;------ SET UP FOR IOX25 UWl IIODE Z 024 09 2f 00 02 DI 09H,2FH,0,2 ;------ SET UP FOR 8 0x25 COLOR ODE J 0251 0A 23 00 00 oa OAH, 2lH, 0, 0 ;------ SET UP FOR 320X200 4 COLOR ODE 4 
0255 OE 2J 00 00 DI OEH,23H,O,O :------ SET UP FOR 320X200 4 ( SHADE> ODE 5 
0259 OE 21 00 01 DI OEH,21H,0,I ;------ SET UP FOR 640X200 2 (SHADE> IIOOE 6 
225D 00 00 00 00 DI 0OH,00H,0,0 ·------ INVALID IIOOE 7 
0261 1A 2F 00 00 DI 14AH,2FH,0,0 ;------ SET UP FOR 160X200 16 COLOR IIODE a 
0265 II 2F 00 00 D8 IIH,2FH,O,O 1------ SET UP FOR 320x200 16 COLOR IIODE t 
0269 oa 23 00 00 01 OIH,23H,0,0 ;------ SET UP FOR 60X200 4 COLOR IIODE A • 026D 00 00 00 00 oa OOH,OOH,0,0 ;------ IHVALID IIOOE I 
0271 00 00 00 00 DI OOH,OOH,0,0 :------ INVALID IIODE C 0275 00 00 00 00 DI OOH,OOH,0,0 ;------ IHVALID IIODE D 0279 00 00 00 00 DI OOH,OOH,0,0 :------ JHVALID IIODE E 027 00 00 00 00 oa OOH,OOH,0,0 ,------ INVALID IIODE F 
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0281 
0285 
0289 
ozao 
0291 
0295 
0299 
029D 
0 2Al 
0 2A5 
0 2A9 
0 2AD 

4C 27 00 00 
41 27 00 00 
4D 27 00 00 
O 27 00 00 
OA 23 00 00 
OE Zl 00 00 oe 21 o o oa 
00 00 00 00 
1A 2F 00 00 
U ZF 00 00 
01 Zl 00 00 
11 23 00 00 

DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DB 
DI 
DI 
DI 

.-------------- 

(IWl 
COlOR 
(811) 
COlOR 
4 COlOR 
4 (SHADE) 
Z (SHADE> 

3}} s» s+ o so 
= 00Q4 
OZIS OF 00 00 00 

{$}} s» sz a¢ a6 
OZID 
OZID 00 03 05 OF 

02Cl Ol OB 01 o, OE OF 
OC OD 02 01 00 01 
06 ? 04 05 

02Dl 

0201 FF 36 0355 R 
0205 ao OE 0355 R FF 
02D0A E8 1BE+ R 

02DD 80 JE 0049 R 10 
02E2 72 11 

OZE4 50 
OZES U 0702 
OZEI CO 16 
020 U ISlF 
OZED CO 16 
OZEF II 0700 
02F2 CD 1' 
02F% 58 
02F5 
02FS 50 
02F6 24 7F 
02FI lC 07 
02FA 74 10 
02FC 3C 17 
02FE H OC 

0300 JC OA 
0302 76 0A 
030' 3C OF 
0306 76 04 

OlOa 3C II 
o30A 76 02 
030C 
030C IO 10 
030E 
Ol0E E8 0940 R 
Olli U 03D4 
0314 8A EO 
0316 AZ 00469 R 
0319 AZ 0338 R 
031C 19 16 0063 R 
0lZ0 24 OF 
0322 II Fa 

0324 ES 1DFC R 
0327 E8 1A44 R 

13ZA U OlDA 
032D EC 
132£ 3Z CO 
OllO EE 

Olli AO 0065 R 
0334 2% F7 
OlH EE 

Oll7 H 06 OlFC R FF 
OllC 75 37 

OllE 10 06 
OHO EE 
0341 32 Co 
0343 EE 

0344 88 C7 
0346 B4 10 
0348 BB 0281 R 
036B 3C 06 
034D 74 OF 

034F BB 028D R 
0352 lC 05 

PllCZO 
DI 

PlTCZOL 
DB 

Pl TC40 
DB 

PLTC'1 
DB 

PlTCS1' DB 

SETHI : 

SETH2: 

PUSH 
OR 
Clll 

Cl'II' 
JI 

PUSH 
OV 
lHT 
NOY 
INT 
NOY 
INT 
POP 

PUSH 
AND 

CAP 
JE 
CAP 
JE 

CNP 
JIE 
CNP 
JIE 

CNP 
JBE 

NOY 

CALL 

NOY 
P10Y 
t!OY 
P10Y 
t!OY 
AHO 
NOY 

CALl 
CALL 

NOY 
IN 
XOR 
OUT 

NOY 
AND 
OUT 

TEST 
JNZ 

NOY 
OUT 
XOR 
OUT 

NOY 
NOY 

NOY 
CNP 
JE 

IIOY 
CIIP 

4CH,27H,O,O ,------SETUP FDR ,ox11 
41H,Z7H,O,O 1------ SET UP FOR 40X11 
4DH,27N,o,o ;------SETUP FOR aox11 
49H,27H,O,O ;------SETUP FOR IOXll 
OAH,23H,O,O 1------ SET UP FOR l20X200 
OEH,2lH,O,O 1------ SET UP FOR lZOXZOO 
OEH,21H,O,I ;------SETUP FDR 640XZOO 
OOH,OOH,0,0 ;------ lHYALID 
1AH,2FH,O,O ;------SETUP FDR 160XZOO 16 COLOR 
llH,ZFH,0,0 ;------SETUP FDR l20X200 16 COLOR 
OIH,ZlH,0,0 1------ SET UP FOR 640X200 4 COLOR 
IBH,23H,O,O ;------SETUP FOR 640XZOO 16 COLOR 

TABLES OF PALETTE COLORS FOR Z AHD 4 COLOR IIODES 

IIODE 10 
IIODE 11 
IIODE 12 
IIODE 1l 
IIODE 14 
NODE 15 
l'IODE 16 
l'IOOE 11 
IIDDE II 
IIODE 19 
PIDDE U 
PIODE 11 

LABEL BYTE 
O,OFH,0,0 ;----- 2 COLOR, SET 0 
OFH,0,0,0 

EQU $-PLTCZ0 ; EH TRY LENG TH ,----- 2 COLOR, SET 1 
LABEL BYTE 0,2,6,6 ;----- 4 COLOR, SET 0 
LABEL BYTE 

0,3,5,0FH ;----- 4 COLOR, SET 1 

10,11,8,9,14,15,12,13,2,3,0,1,6,7,4,5 

PROC HEAR 

MORD PTR IEP_CTRL 
IYTE PTR IEP_C1Rl,1RUE 
DISAllE_IHT 

52,,79¢.o_roe 
AX 
AX,UH OFF 
KEY BORD 

{45%'®" 
AX,KKHI_ON 
KEYBORO 
AX 

AX 
AL,7FH 

Al, 7 
SETP11 
Al.17H 
SETtll 

Al, OAH 
SETt12 
Al,OFH 
SETP11 

AL,lBH 
SETP12 

AL,DEFAULT_MODE 

ERASE_SCURSOR 

DX,A6845 
AH, AL 

#1#.% 
ADDR 6845,DX 

:R­ 
ENABLE VG12 
WIT_VERTRET 

{t:X-·" 
AL,AL 
DX,AL 

t±.NT362% #3% {£." 
DX, Al , SET IH GA TE ARRAY 1----- SET DEFAULT PALETTES 
SUPRESS PAL,TRUE; SET PALETTE IS SUPRESSED? 
SETMS ; YES, SKIP SET PALETTE 

ll,PCSUPER 
Dx.AL 
Al, Al 
DX,ll 

AX,DI 
AH, IXPALET 

SUPER 1' COLOR STD Pl T 

SAVE INTERRUPT EHlllE PROH!lll FLAG 
PROHUIT INTERRU'l [HAILE 
DISAILE HARDWARE INTERRUPT 

UHJI NODE ? 
HD 

TERIIIHATE UNA-UN 

SAVE INPUT PIODE DH STACK 
REP1DYE CLEAR REGEN SWITCH 

CHECK FOR VALID NDOES 
PODE 7 IS INVALID 
CHECK FOR VALID PIODES 
PIODE 17H IS INVALID 

UNDER OAH ! 
YES, OK 
UNDER OFH ? 
YES, INVALID 

GREATER THAN 18H IS INVALID 

DEFAULT TO DEFAUL T_NODE 

ERASE CURSOR 

ADDRESS OF COLOR CARD 
SAVE P100E IN AH 
SAVE IH GLOBAL VARIABLE 
SAVE IIDDE OF VIDEO PROCESSOR 2 
SAVE ADDRESS OF BASE 
ASK KANJI MODE FLAG OFF 
SAYE 11DDE IH DI 

ENABLE BOTH YGl AHO YG2 
1 WAIT UNTIL VERTICAL RETRACE 

POINT TO CONTROL REGISTER 
SYHC CONTROL REG TO ADDRESS 
SET YGA REG 0 

I SELECT IT 

CLEAR SUPERIP1PDSE CONTROL REGISTER 
FOR SET PALETTE 

GET IIODE 
SET PALETTE REG 

IX,OFFSET PLTC20; POIHT TO TAILE ENTRY 
Al,6 , 2 COLOR IIODE? 
SETS YES, JUHP 

BX,OFFSET PLTC&I; POINT TO TABLE ENTRY 
AL,S I CHECK FOR 4 COLOR t!ODE 

C 

( 

( 

( 
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0354 
0356 
0358 
035A 
03SC 
035E 
035E 
0361 

0363 
0363 
0365 

0367 E8 0545 R 
036A EB 09 

036C 
0l6C 
036F 
0372 

0375 
0375 8B C7 
0377 32 DB 
0379 
037 

037D 
037F 
0381 

0383 
0385 
0385 
0388 
038B 
038D 
038F 
0390 

0393 
0396 

0398 
0398 
039A 
0391 
039E 
039F 
039F 
03A0 
0342 

0 3111 
038J 
0384 
0316 
03B7 

038A 
031D 
03CO 
03C2 
03€6 
0Jc6 

0Jc8 
0JCA 
03CI 
03CD 
03CF 
03D0 

03D4 
OlDD 
OlDF 

03E0 
O lEl 
03E5 
OlE9 
OHO 

74 08 
3C 06 
74 04 
lC 04 
75 05 

ea 05H R 
El 12 

3C 01 
74 05 

BB 02C1 R 
19 0010 
EB 0511 R 

JC 04 
12 oa 
83 40 
lC 09 
72 02 

13 co 
BA 0JDF 
A 008A R 
2% 3F 
0A Cl 
EE 
AZ 008A R 

ea 0551 11 ea 01 

8A C4 
EE 
2E: 8A 07 
EE 

43 
FE C 
E2 F4 

0344 ZE: 8A 47 FD 
03A8 A2 0352 R 
03411 10 05 
03AD EE 
03AE BO 0O 
03110 EE 

ao °' EE 
110 01 
EE 
A2 0347 R 

U 03DF 
AO OO&A It 
24 Co 
8J J6 
A8 80 
75 oc 
8J 3F 
50 
E4 62 
AS oa 
58 
74 02 

0302 J 18 
0 3D4 
0JD04 0A CJ 
0J06 EE 

0307 AZ 0084 R 

BA 0JD9 
32 co 
EE 

AZ one R 
8B C6 
88 26 0065 R 
88 26 03JD R 
AZ 0066 R 

SETIIS, 

SETl1U: 

SET115: 

SETl16: 

SET117• 

SETA : 

SETl19t 

JE 
CMP 
JE 
Cl1P 
JNE 

CALL 
Jl1P 

Cl1P 
JE 

CALL 
Jl1P 

MDV 
MDV 
Ct.LL 

110V 
XOR 

Cl1P 
JC 

MDV 
Cl1P 
JC 

110V 

MDV 
MDV 
AHD 
OR 
OUT 
110V 

CAll 
J111' 

l'IOV 
OUT 
POV 
OUT 

INC 
IHC 
LOOP 

l'IOV 
MDV 

MDV 
OUT 
l'IDV 
OUT 

110V 
OUT 
AO V 
OUT 
Pov 

;---- 
110V 
l'IOV 
AND 
l'IOV 
TEST 
JNZ 

110V 
PUSH 
IH 
TEST 
POP 
JZ 

110V 

OR 
OUT 

IO V 

io v 
XOR 
OUT 

POV 
MDV 
110V 
MOY 
110V 

SETl1l 
AL,4 
SET113 
Al,OAH 
SETl'l4 

3. 41' 
AL,0BH 
SETH4I 

SET PALETTEl6 
SHORT SETM5 

IX,OFFSET PlTCSU;GET ADDRESS OF SUPER 16 COLOR PAlETTE TAILE 
Cx.16 ; SET HUMBER OF PALETTE 
SPAL41 ; SET PALETTE 

;-----SETUP 11D I 111 IH PAGREG for V-RAl'll 
; GET CURRENT NODE 
; SET UP FOR ALPHA NODE 

AX,DI 
IL,ll 

Al,GRAPHICS 
SETM6 

BL,40H 
Al, 09H 
SETl'l6 

ll,DCOH 

DX,PAGREG 
Al,PAGDAT 
Al,3FH 
Al,ll 
DX,Al 
PAGOAT ,Al 

Al,AH 
DX,Al 
AL,CSt[IXJ 
OX,Al 

IX 
AH 
SETl17 

Al,CS:CIX-CGAPARNL-lll ; GET VALUE OF PALETTE 111.Sl REG. 
PALETTE_NASK,Al SAVE IT FOR SUPERINPOSE 

Al ,PCTRPAl T 
DX,Al 
Al,O 
DX,Al 

Al ,PCSUPER 
DX,Al 
Al,FOREVRAl1 
DX,Al 
SUPIPCR,Al 

SET UP CRT 
FOR V-RAM] 
DX,PAGREG 
Al.PAGDAT 
Al.OCON 
ll,l6H 
AL ,804 
SETl19 

ll, 3FH 
AX 
Al ,PORT C 
AL,EXP6SK 
AX 
SETH9 

IL, IIH 

Al.IL 
DX,Al 

PAGDAT,AL 

PAGDAT2, Al 
AX,51 
CRT _MODE_SET, AH 
CRT NODE SET2,AH 
CRT_PAL LEITE.AL 

YES, JUl1P 
CHECK FOR 4 COLOR NODE 
YES JUl'IP 
CHECK FOR 4 COLOR MODE 
NO, JUMP 

SET PALETTES FOR DEFAULT 4 COLOR 

SUPER 16 COLOR ! 
YES 

SET PALETTES FDR DEFAULT 16 COLOR 

IN ALPHA 110DE 
YES, JUNP 

SET UP FOR 16l REGEN 
NODE use 16K 
YES, JU11P 

SET UP FOR 32K REGEN 

SET PORT ADDRESS Of PAGltEG 
GET LAST DATA OUTPUT 
CLEAR 110 I 111 BITS 
SET HEW BITS 
STUFF BACK IH PORT 

; SAVE COPY IH RAl1 
;--- ENABLE VIDEO AND CORRECT PORT SETTING 
; RESET VIDEO GATE ARRAY 

GET VGA REG MUNIER 
SELECT REG 
GET TAil£ VALUE 
PUT IH VG4 REG 

NEXT IN TAILE 
NEXT REG 
DO ENTIRE ENTRY 

POINT SUPERIPIPOSE TIIAHSPUENT REGISTER 

SET TRANSPARENT PALETTER HUPIIER 45 0 

POINT SUPERIIIPOSE CONTROL REGISTER 

NAKE VRAPI 2 DlSPLAYD IH FOREGROUND 

St.VE IT TO UN 

AND CPU PAGE REGS ACCORDING TO "ODE l NEl'IOIY SIZE 

SET 10 ADDRESS Of PAGREG 
GET LAST DATA OUTPUT 
CLEAR REG ans 
SET UP FOR GRAPHICS "ODE WITH 3211: REGEN 
IN THIS MODE! 
YES, JUNP 

SET UP FOR 16K REGEN AHO IZH NEl'IOIY 
SAVE AX 
READ 8255 PORT C 
64K CARD INSTALLED! 
RES TORE AX 
YES 

SET UP FOR 1611: REGEN AND 641( NENORY 

COPIIINE "ODE IITS AHO REG VALUES 
SET PORT 

SAVE COPY IN RAPI 

SET UP CRT AND CPU PAGE REGS ACCORDING TO NODE I NE!IORY SIZE FOR V-RAl12 
DX,PAGREGZ 
4l ,Al 
DX.A 

SET 10 ADCRESS Of PAGREG 
SET CPU/CRT PAGE O lH V-RAN2 
SET PORT 

SAVE COPY IN RAPI 
PUT 1100E SET I PALETTE IN IAPI 
SAVE NOOE CONTROL REG VALUE 
SAVE 110DE CONTROL REG VALUE FOi SUPEIIIIPOSE 
SAVE IORDER COLOR 
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OlFO lE 
OlFl U C7 
03FJ 
03FJ JJ D 
03H IE DI 

03F7 C5 1£ 0074 R 

Olfa a, 0010 

OlFE IO FC OZ 
001 72 21 

0403 03 D9 
0405 IO FC °' 
040& 72 21 

040A 03 D9 
040C 10 FC 0, 
040F 72 U 

0411 03 D9 
0413 80 FC DI 
0616 76 13 
0'11 Ol D9 
UU 10 FC 1Z 
0'1D 72 OC 

041F 0J D9 
0421 80 FC 14 
0424 72 05 

0426 80 E4 0F 
0429 EB Cl 

0428 
0421 U F7 
042D 8A 47 02 
0430 11 57 0A 
0633 66 F2 
OHS lE 
0436 E8 0000 E 

0439 4Z 0089 R 
043C 89 16 006G R 

OHO AO 0086 R 
0443 26 OF 
0445 42 0086 R 

0468 1F 

0449 32 E4 
0464B BA 03D4 

044E 
044E 8A C4 
0450 EE 

0451 42 
0452 FE C4 
0454 U 07 
0456 EE 

0s57 43 
0451 4A 
0459 EZ F3 
0458 8B C6 
045D 1F 

045E 33 FF 
066¢ 89 3E 004E R 

0464 C6 06 0062 R 00 
0469 C6 06 034C RO& 
046E c, 06 Ol4D RO& 
0473 u uaa 1t 
0476 El UU It 

0479 U DI 
047% 5A 

047C U fZ 
ooe ao u 7F 
0481 80 FE 11 
0684 75 29 
0486 50 
0487 53 
0488 52 
0689 57 
04U 56 

0488 E8 1DB¢ R 
048£ 8A CZ 
0410 zc 11 

LDS 

IIOV 

CIIP 
JC 

ADD 
Cl\P 
JC 

ADD 
Cl'II' 
JC 

ADD 
CAP 
JIE 

ADD 
CIIP 
JC 

ADD 
CP 
JC 

AND 
JIIP 

SETIUl 1 

SETll12• 

IIDY 
IIOY 
IIOY 
XCHG 
PUSH 
CALL 
IIOY 
POV 

OV 
AHD 
POV 

POI' 

POV 
OUT 

IHC 
INC 
IIOY 
OUT 

INC 
DEC 
LOOP 

IIOV 
POP 

XOR 
IIOY 

IIDV 
IIOY 
NOV 
CALL 
CALL 

OV 
POI' 

HOV 
AND 
CIIP 
JNE 

PUSH 
PUSH 
PUSH 
PUSH 
PUSH 

CALL 
IIOY 
SUI 

1---- SET UP 6845 
Ds 7 SAVE DATA SEGIIEHT VALUE 
AX,DI ; GET CURRENT IIODE lH AX 

BX.BX J SET UP FOR ABSO SEGMENT 
DS,IX ; ESTAILISH VECTOR TAILE ADDRESSING 

ASSUIIE DS: USO 

aX,PARII_PTR I GET POIKTU TO VIDEO PARIIS 
ASSUIIE DS1 CODE 

CX VP ARAL 

AH,2 
SETHI! 

ax.ex 
AH, 4 
SETllll 

ax.ex 
AH,9 
SETHI! 
ax.ex 
AH, OIH 
SETllll 

ax.ex 
AH, 12H 
SETIIU 

ax.ex 
AH, 14H 
SETIIU 

:%-"5rs 
;----- IX POINTS TO CORRECT ROW OF IHJTULIZATlON TAILE 

SI,DI ; SAVE IIODE IN SI 
AL,DS:[BX+Z) ; GET HORZ. SYNC POSITION 
OX,WORD PTR DS: UX+lOI ; GET CURSOR TYPE 
DH, Dl ; SW" FOR NIGH-LOW REVERSE 
DS 
DDS 

ASSUME DS:DATA 
HORZ_POS,AL SAVE HORZ. S'l'NC POSITION VUUILE 
CURSOR_"OOE, DX SAVE CURSOR 110DE 
AL, VAR_DELA'I' l SET DEFAUl T OFFSET 
Al, 0 FH 
VAR_DEU'l',AL 

ASSUME DS1CODE 
DS 

XOR AH,AH I AH WILL SERVE AS REGISTER NUIIIU DURING LOOI' 

"?±.ss»fa#? nae. 'II3 4oszcss. ms ave nan re 
Al,AH 
DX,Al 

DX 
AH 
Al, UXJ 
DX,Al 

IX 
DX 

, SETll12 

AX,SI 
DS 

DI,DI 
CRT_SURT,DI 

ACTIVE PAGE,O ; SET PAGE VALUE 
CPU PAGE VRA"2 PAGE ; SET CUUEHT ACTIVE PAGE AS I 
CRiPAGE,VRAM2PAGE ; SET CURRENT ACTIVE PAGE AS 8 
EHAiLE KJR011 - ; DISABLE BOTH V-RAII I I Z ONCE 
ENABLE_VRAM ENABLE V-RAA 2 

IX,AX 
DX 

DH,DL 
DH,07FH 
DH, IIH 
SETl1121 

AX 
IX 
DX 
DI 
SI 

{{';<-'® 
Al,llH 

; LENGTH OF EACH ROIi OF TAILE 

I DETERIIIHE WHICH TO USE 
I IIODE IS 0 OR 1 

I IIOYE TO NEXT ROW OF IHIT TAILE 

: IIODE IS 2 OR 3 

I IIOVE TO GRAPHICS ROW OF INIT_TAILE 

I IIDDE I5 4, 5, 6, 8 

HOVE TO NEXT GRAPHICS ROW OF INIT_TAILE 

I HODE IS 9, A OR B 

l IIOYE TO UNJI ROW OF INIT_TAILE 

ODE Is 10, 11 

IIOVE TO NEXT ROW OF INIT_TAILE 
I IIODE IS 12, 13 

PASK KJ BIT OFF 
SERCH AGAIN FDR IIODE UH-UH 

GET 6845 REGISTER HUIIIEll 

POINT TO DATA PDRT 
NEXT REGISTER VALUE 
GET TABLE VALUE 

l DUT TO CHIP 

NEXT IN TABLE 
UCK TO POINTER llEGISTH 
DO THE WHOLE TOLE 

; GET MODE BACK 
l RECOVER SEGl'!ENT VALUE 
OS: DAU 
,--- FILL REGEN AREA WITH BLANK 
; SET UP POINTER FOR REGEN 
J START ADDRESS SAVED IN GlDIAl 

€ 

C 

SET 110DE TD IX 
GET ORIGINAL IHPUT BACK 

SUPER U COLOR f 
HO 

l SAVE AX 
SAVE IX 
SAVE DX 
SAVE DI 
SAVE 51 ( 
SETUP VIDEO PROCESSOR-I 
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0492 Ea 1C7D It CALL 0495 C6 06 000 It 11 PIOY 
0 49A Ea 1DFC It CALL 
049D IA OlDA IIOY 06A0 EC IH 04Al IO 06 PIOV OOJ EE OUT 04A6 IO °' PIOV 
0 4A6 EE OUT 04A7 A2 0347 It PIOV 
06AA SE POP 
0 46AB SF POP 
046AC SA POP 
04AD SI POP 
0%AE 58 POP 
04AF SETPl1Z1, 
OUF ao EZ ID AHO 002 7S 4E JHZ 
04 84 ., 2000 PIOY 
0487 JC o, CPIP 
04B9 72 oz JC 
001 D1 El SHl 
0«BD SETIUJ, 
04BD IA 1800 PIOY 04CO ae C2 PIOY 
04C2 H OFZO PIOY 
0«C5 ao FF 10 CPIP 
04«C8 72 OJ JI 
0 «CA .. 0720 PIOY 04CO SETPIU: 
04CD ao Fl 0 6 CPIP 0400 72 1A JC 
06D2 ao FF 10 CPIP 0«D5 72 13 JI 
04D7 °' PUSH 04D1 57 PUSH 0409 51 PUSH 
04DA ., OOAO HOV 040D ae Cl NOY 

14DF U 0400 NOY 
04E2 ea 0120 NOY 04E5 F3Z AB REP 
06E7 59 POP 06E8 SF l'OP 04E9 07 POP 

04EA SET4IS: 04€A 33 co XOR 04EC SETH16 1 04EC F3/ A REP 
04EE 33 co XDR 04FO A2 0348 R PIOV 04FJ AZ 0349 R PIOV 04F6 C7 06 034E It 1011 PIOV 
04FC C7 06 OJSO R Zill NOV 

0502 SETPll 7 1 0502 IA OJDA PIOV 0505 32 co XOR 0507 EE OUT osoa AO 0065 R NOV OSOi EE OUT 
050C Ea 1DD6 It CALl 

150F 88 DE MO V 1511 E8 059C R CALl 
0516 JZ FF XOR 0516 DI El SHL OS 18 2E: &I &F OlFD R PIOV OSID 19 OE 004C R IIOV 
0521 U 0010 IIOV 0524 IF OJSC R IIOV 
527 lE PUSH osza 01 POP 

OSZ9 J3 co XOllt 0528 F3¢ Al REP 

SUP SET PIODE 

C;3Ji. 
DX,S2AUSE 
Al,DX 
AL. PCSUPER 
DX,AL 
AL.01101 
DX,Al 
SUPIPCR,Al 
SI 
DI 
DX 
IX 
AX 

Dl ,IDH 
SETIU7 

CX,1192 
AL,09H 
SETIIU 

cx.1 

{:315·cs 
AX,' '+150256 
IH,KJ NODE 
SETlll 'i 
AX,' '4 70256 

IL, GRAPHICS 
SETll16 

IH,KJ NOOE 
SET1S 
ES 
DI ex 
CX,P CODE START ; SET PESUDO CODE BUFFER SEGPIENT es.ex - I TO ES 

ASSUIIE ES:P_CODE_IUFFER 

CX,P_CODE_SIZE/21 SET BUFFER SIZE IN WORD 

AX,' •• 7•256 1 FILL CHAR FOR ALPHA IN ATTRIIUTE TYPE Z 
STOSW FILL THE PESUDO CODE IUFFEllt 
ex RESTORE ex 
DI RESTORE DI 
ES ; RESTORE ES 

ASSUNE ES: VIDEO_RAH 

AX,AX FILL FOR GRAPHICS NODE 

STOSW I fill THE REGEN BUFFER WITH IUNKS 
AX, AX 
AC_PRESENT ,AL CLEAR Al TERNATE CURSOR FLAG 
GC_PRESENT ,Al ; CLEAR GRAPHICS CURSOR FLAG 
GCURSOR_IIODE,UNDER__CURSOR ; SETUP GRAPHICS CURSOR NODE 
ACURSOR_NODE,CURSOR__DISAILE•llOH OR llOCK_CURSOR ;SETUP Al T CU 

;----- ENABLE VIDEO 

{:;t-·» 
OX,Al 
t;:;-o ser 
EHAILE_VOZ 

;----- DETERIIINE MUNIER OF COlUIINS AND ROWS, 10TH FOR ENTllltE 
;----- DISPLAY AND THE NUNIER TO IE USED FOR TTY INTERFACE 
IX,SI ; GET CURRENT CRT NOOE 
SIIODE_SET ; SET SCREEN PAUNETERS 

;----- SET CURSOR POSITIONS 
I 
; WORD OFFSET INTO CLEAR LENGTH TAil£ 

OFFSET REGEN LI ; LENGTH TO CLEAR 
; SAVE ltHGTH OF CRT 

IH,IH 
IX, 1 cx,cs,cax • 
CRT_LEN,CX 

SETUP SUPERINPOSE LOGIC 

RESTORE REGISTERS 

NO CLEAR OF REGEN ? 
SKIP CLEARING REGEN 

I MUNIER OF WORDS TO CLEAR 

REQUIRE J2K BYTE REGEH ? 
I NO, JUPIP 

I SET UK WORDS TO CLEAR 

I SET UP SEGPIEHT FOR V-RAN2 
SET REGEN SEGNEHT 

FILL CHU FDR ALPHA 
KJ ODE ? 
NO 

Fill CHU FOR KANJI 

TEST FOR GRAPHICS 
HO_GRAPHICS_INIT 

KJ GRAPHICS IIODE ? 
; HO 
;=-- CLEAR PESUDO CODE IUFFEllt 

SAYE CURRENT ES 
SAVE CURRENT DI 
SAVE CURRENT ex 

SET PORT ADDRESS OF VGA 

SELECT VGA REG 0 
GET IIOOE SET VALUE 
SET NOOE 

ENULE VIDEO GRHARATER 2 

CX,HO ACT PAGE ; CLEAR All CURSOR POSITIOIIS 
D1.0FFSET "cuR5OR_PO5N 

DS I ESTUllSH SEGPIEIIT 
ES I ADDRESSING 

ASSUIIE ES I DA TA 
AX,AX 
STOSII I Fill WITH ZEROES 
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Appendix A. ' 05ZD IF Ol USS It 
0531 E8 llEC It 

0534 CJ 

15J5 

l'OP 
CALL 

ltET 

WORD PTR IEP_CTRL,RESTORE INTERRUPT ENABLE PROHIBIT FLAG 
EHAILE_INT I ENABLE IHTERRPUT lF IT 15 HOT PROHIBITED 

EHDP 

,------------------------------------------------------ ' SET_l'ALETTU 

THIS ROUTINE SET PALETTES FOR 4 COLOR 

INPUT AH: 
x = 

OUTPUT NOHE 

VOLATILE 

PALETTE REGISTER NUNIER 
ADDRESS OF SETUP PARANETERS 

. 
1------------------------------------------------------ ASSUNE cs,CODE, DS:DATA, ES,VIDEO_ltAN 

AX,CX 

0535 

0535 39 0006 
0538 
0538 8A C6 
053A EE 
0538 2E: U 17 
053E EE 

153F FE C4 
0561 43 
0562 E2 F 

0566 Cl 

$545 

SET_PALETTE6 PROC HEAR 
NOV ex., 1 HUNIElt OF REGS TO SET $PAL611 
NOV Al,AH GET REG NUNBER OUT DX,Al SELECT IT NOV AL.cs, [IIX] GET DAU OUT DX,AL SET IT 
INC AH NEXT REG INC IX NEXT TABLE VALUE LOOP SPALU 
RET 

UT_l'ALETTE4 EHDP 

,-----------------------~---------------------------- 
SET_PALETTE1' 

THIS ROUTINE SET PALETTES FOR 16 COLOR 

INPUT AH = 

OUTPUT HONE 

VOLATILE 

PALETTE REGISTER HUNIER 

AX,CX 

.--------------------------------------------------- -- 
4545 

0545 H 1110 
0568 
0568 8A C 
0564 EE 
0568 EE 
054€ FE C 
05«E EZ Fl 
0550 Cl 

0551 

SET_PALETTE16 PROC NEAR 
NOV CX,1' I MUNIER OF PALETTES, AH IS REG COUNTER Sl'All, 
NOV AL,AH ; GET REG NUl11ER OUT DX,Al I SELECT IT OUT DX,Al ; SET PALETTE VALUE 
IHC AH 1 HEXT REG LOOP SPAll 
RET 

SET_PALETTE1' EHDP 

,------------------------------------------------------ 1 
I 
I 
I 

VGA_RESET 

THIS ROUTINE RESET VIDEO GATE ARRAY 
INPUT DI: 

OUTPUT SI = ex= 
VOLATILE 

CRT NODE 

CONTENTS OF NODE CONTROL 1, BORDER COLOR REG. 
MUNIER OF GATE ARRAY PARANETERS 
AX,IIX,DX 

1551 VGA_RESET PROC HEAR 
0551 II C7 NOY AX, DI I GET CURRENT NODE 0553 8A C4 NOV AL.AH 0555 32 E XOR AH,AH INTO AX REG 0557 It 0004 NOV CX,GAP ARAL SET TAIL E ENTRY L EHGTH 055 F7 El NUL ex ; TINES NOOE FOR OFFSET INTO 055C II DI NOV BX,AX ; TABLE OFFSET IN IX TABLE OSSE &1 Cl 02'1 R ADD ax.OFFSET GAPARN; ADD TABLE START TO OFFSET 0562 2E: 8A 27 NOV AH> CS : (BX+IXHODE1 );SAVE HODE SET AHD PALETTE 0565 2E: 8A 47 02 NOV 0569 U FO NOV f2·x+1xaoibi i iii uf"cir'rii" rii"ii"Run 
osu El 058c R CALL ODE_ALIVE I KEEi' NENORY DATA VALID 056E BA 03DA NOV Dx,VGA_CTL 0571 IO 04 NOV AL, IXRESET POINT TO RESET REG 
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0573 EE OUT DX,Al SEND TO GATE ARRAY 0574 ao 02 tlOV Al, SYHCRST SET SYHCHROHOUS RESET 0576 EE OUT DX,Al DO IT 
; WHILE THE GATE ARRAY IS IN RESET STATE, WE CANNDT ACCESS RAIi 0577 .. C6 tlOV AX,SI I RESTORE HEW tlODE SET 0579 ao E6 F7 AND AH,HOT VIDEDEHI ; TURH OFF VIDEO EHAILE 

057C 3Z CO XOR AL, AL SET UP TO SELECT VGA REG 057E EE OUT DX,Al SELECT IT 057F 86 EO XCHG AH,AL AH IS VGA REG COUNTER 0581 EE OUT DX,Al SET tlOOE 
0582 10 0 6 tlOV Al, IXRESET SET UP TO SELECT VGA REG 4 0586 EE OUT DX,Al SELECT IT 0585 3Z CO XOR AL,AL 
0 587 EE OUT DX,Al ; REMOVE RESET FRON VGA 

; HOW OUY TO ACCESS Utl AGAIN 
0588 ea osac It CALL ODE_ALIVE ; KEEP IIEl'IORY DAT A VALID 
058 C3 RET 
ISIC VGA_RESET fNDP 

,---------------------------------------- 1 
I 
I 
I . 

tlODE_ALIVE 

THIS ROUTINE READS 256 LOCATIONS IN tlEl'IORY AS EVERY OTNEI 
LOCATION IH 512 LOCATIONS. THIS IS TO INSURE THE DATA 
INTEGRITY OF tlEIIORY DURING tlODE CHANGES. 
INPUT 
OUTPUT 
VOLATILE . 

I 
1--------------------------------------- 

NOHE 
HOHE 
NOHE 

OSIC tlDDE_ALIVE l'ROC HEAR 
051C 50 PUSH AX ;SUE USED REGS 051D 56 PUSH SI 
051E 51 PUSH ex OSIF 33 Fs XOR SI,SI 0591 ., 0100 tlOV CX,Z56 0594 tlALIVEl: 0594 AC . LODSI 0595 46 IHC SI 0596 EZ FC LOOP IUlIVEl 
0598 59 POP ex 0599 SE POP SI 059A 58 POP AX 0591 C3 RET 
059C ODE_AL IVE END!' 

,---------------------------------------- 
StlODE._SET SOFTWARE tlODE SET 

THIS ROUTINE INITIALIZES KANA-KAN AND 
SET ROW,COLUtlH MUNIER OF SCREEN I 

I 
I 
I 
I 
I 
I 
I 

,---------------------------------------- 1 
SNODE._SET 

INPUT 

OUTPUT 
VOLATILE 

BH = CRT MODE 
IL= CRT NODE CtlASKEDl 
DS = DATA SEGAENT 
HDHE 
IH 

059C 

059c SI 
059D s3 
059E 32 FF 
ISAO 2E: 8A 87 6235 R 
05A5 32 Es 
05A7 AJ 004A R 

05AA 51 
05A8 II 0701 
05AE ao FF 11 
0511 74 10 

D513 C6 06 0346 R II 
0511 II 070 3 
0511 ao FF 10 
OSIE 72 01 

OSCO II 0700 
05c3 
05¢3 C6 06 0346 It 09 

O osca 
05ca CD 16 
05¢ 5& 
05C8 c3 

NEAii 
PUSH AX 1----- DETEtlINE HUtllER OF ROWS 

; SAVE AX PUSH IX I SAVE tlODE 
XOR BH, BH I CLEAR IN FOR CONVERT IYTE TO WORD OV AL,CS:(BX + OFFSET COL ll XOR AH,AH - 
tlOV CRT_COLS.AX NUIIIER OF COLUMS IN THIS SCREEN 
POP IX RESTORE PIODE tlOY AX, INDICATOR_ON EMAIL E INDICATOR CP BH,18H 20Xll GRAPHICS t JE SSETI YES 
tlOV CRT_ROIS.RON_ARK ; SET ROW NUtllER OF ANK tlODE tlOV AX,KKHI OFF 3 DISABLE KANA-KAH 
CAP SH,KJ ODE KJ ODE ! JI SSE12 HO 
MO V AX,U:NI_OH ENAll E UH A-UN SSET1+ 
MO V CRT_ROWS ,RON_KJ I SET ROW NUPIIER OF KJ tlODE SSET2: 
IHT KEYIORD KANA-KAN ON/OFF 

POP AX I RESTORE AX RET 
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O,CC 
$MODE_$SET END __,2---s-=-==---====--=---===== ,------------------ 
: SET_CTYPE JHT 10H, AH : 1 

} rs kours srs rue cusoR Aus 
I AH : CURRENT CRT l'IODE ( "ASKED l 
: JHPUT ex= CURSOR VALUE CH-START LJHE, 

} ourrur NOHE 
I 
I VOLATILE 

Cl-STDP LJHE 

AL,CX,DX 

j- ssuE csrcbE, Ds:DAT 

SET_CTYPE PR0C HEAR 
15CC 

CIIP AH, GRAPHICS JH GRAPHICS l'IODE? 
oscc U FC 04 JC SCTZ HO, JUl'IP 
15CF 72 27 

HOV DX, CURSOR_POSH I GET CURRENT CURSOR POSlTlDH 
15D1 .. u use 1 

8349 R FF TEST GC PRESENT, TRUE GRAPHICS CURSOR PRESENT 
15D5 F6 06 JZ scfi HO 
$5DA 74 Ot 

PUSH 52, ccunso,_opE 
SAYE HEW CURSOR l'IODE 

05DC 51 PO V 
GET OLD CURSOR IIOOE 

0500 8 0E 434£ R CALL iii rE_scunRsoR ERASE CURRENT GRAPHICS CURSOR 
05£1 ea 0618 R POP ex RESTORE HEW CURSOR IIODE 
45£€ 59 sen, 
15E5 at OE Ol'E R IIOV GCURSDR_IIODE,CX SAVE NEW GRAPHICS CURSOR "ODE 
05E5 CALL WRITE GCURSOR WRITE HEW GRAPHICS CURSOR 
15U ES 0618 R IIOV GC_PRESENT, TRUE SET GRAPHICS CURSOR FLAG ON 
05EC C6 06 OJO R FF 

15Fl al El 3FFF AND CX,GCURSOR_l'IASIC; l'IASIC FOR GRAPHICS CURSOR 
OR CH,CURSOR_DISABLE; DISABLE CURSOR OF 6845 

05F5 U CD 20 sen, 65F8 IIOV AH, 10 6845 REGISTER FOR CURSOR SET 
05F8 86 QA IIOV CURSOR_MODE, CX SAVE IN DATA AREA 
15FA a, OE OOU R CALL OUT6865 OUTPUT ex REG 
05FE Ea OU2 R 

001 Cl RET 

0602 
SET_crYPE EHDP' 

- 
1--------------------------------------------------- 
I 
I 
; 
I 
I 
I 
} . 
1 
; 

OUT6845 

THIS ROUTINE OUTPUTS THE ex REGISTER TD THE 6145 REGS HA"ED JN AH 

INPUT AH = 
CH = 
CL = 

OUTPUT NOHE 

VOLATILE 

6845 REGISTER ADDRESS 
DATA SHOULD IE WRITE TD IAHl 
DATA SHOULD IE WRITE TO (AH♦ll 

Al, DX 

I 
1---------------------------------------------------- 

1602 

1612 n 1' IOU R 

0606 U C4 
0608 EE 
$609 42 
$60A U C5 
060C EE 
IUD 4 A 

UDE 8A C 
DUO FE CO 
0'12 EE 
061J 42 
0614 U Cl 
161' EE 

1617 Cl 

1611 

DUT6145 PROC HEAR 

IIOY DX,ADDR_6845 I ADDRESS REGISTER 

IIOY AL, AH GET VALUE 
OUT DX,AL REGISTER SET 
INC DX DATA REGISTER 
IIOV Al,CH DAU 
OUT DX,Al 
DEC DX 

IIOY AL,AN 
INC Al POINT TO OTHER DATA REGISTER 
OUT DX,Al SET FOR SECOND REGISTER 
INC DX 
IIOV Al,Cl I SECOND DATA VALUE 
OUT DX,Al 

RET I All DONE 

DUT6&45 ENDP 

1-------------------------------------------- 
J 

RITE_GCURSOR 

THIS ROUTINE WRITES GRAPHICS CURSOR 

INPUT AH= CRT "DOE I IIASICED) 
ex= GRAPHICS CURSOR l'IODE 
DX= ROW,COLUl'IH POSITION TD WRITE 
OS= DATA SEGIIENT 

OUTPUT HONE 
VOLATILE HONE 

; ------------------------------------- 
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3 

9 

0618 
0618 80 3E 0049 R 14 
0610 72 69 
161F F6 CS 21 
0622 75 64 
0626 81 EI 3FFF 
0628 80 F9 11 
0628 76 02 

062D 11 11 
062F 
062F 3A E9 
0631 77 55 

0633 55 
0634 83 EC IC 
0637 8B EC 

1639 50 
063A 53 
0631 51 
06JC 52 
063D 56 
06JE 57 
06 JF IE 
0640 06 
0661 88 66 $9 
.. ~~ 19 56 02 

06'7 II C2 
0649 E8 ISEI It 
066C 89 46 00 
064F 88 D9 

0651 06 
0652 16 
0651 IF 
065% 16 
0655 07 

0656 ID 76 U 
0659 II FE 

0651 19 000, 
06SE ll CO 
0660 F3/ AB 

0662 lS D2 
0664 8A D7 
0666 8B FE 
0668 0J FA 

066A 32 FF 
066C 28 DA 
066£ 43 
066F II Cl 

9671 48 
0672 F3Z AA 

0674 47 

0675 BJ 8F 
0477 32 D2 

0679 El 1265 It 

06 7C 07 
167D IF 
O67E SF 
06 7F SE 
068¢ 5A 
0681 59 
0682 58 
OUJ 51 

0684 83 C4 1¢ 
0687 5D 
688 ona CJ 

0689 

WRITE_GCURSOR 

Cl1P 
JI 

TEST 
JHZ 

AND 
CP 
JIE 

11DY 

Cl11' 
JA 

WGCl• 

NGC? 

PUSH 
SUI 
11DY 

PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 

110Y 
110Y 

110Y 
CALL 
110Y 
11DY 

PUSH 

PUSH 
POP 
PUSH 
POP 

LEA 
11DY 

110Y 
XOR 
REP 

XOR 
110Y 
110Y 
ADD 

XOR 
SUI 
lHC 
110V 

DEC 
REI' 

1'01' 

MOV 
XOR 

CALL 

1'01' 
POP 
POP 
POP 
POP 
1'01' 
POI' 
POP 

ADD 
POP 

RET 

PROC NEAR 

CRT ODE,KJGRAPH; KJ GRAPHICS 110DE f 
NGcz ; HO 

CH,CURSOR_DISAILEJ CURSOR DISAILED f 
WGC2 I YES . 
CX,GCURSDR 11ASl 
ct.cox_Roi - 1 
WGCI 
CL,CIOX_RDW • J SET 11AX ROW OF CHARACTER IOX 

CH,CL CURSOR START> END? 
WGC2 YES, CURSOR DOES NOT APPEARE 

IP 
SP,SAC_LOCAL 
IP,51' 

AX 
IX ex 
DX 
SI 
01 
DS 
ES 
CIP+WC 110DEl,AH 
(BP+uPOSN),DX 

AX , DX 

#48. 
IX,CX 

ES 

SS 
DS 
SS 
ES 

SI,CIP+WFONTl 
DI,SI 

ex, CID)(_RDIV2 
AX, AX 
STDSW 

DX,DX 
DL,IH 
Dl,SI 
DI.DX 

IN,IH 
IX,DX 
IX ex.ax 
AX 
sTOs 

G_WRTI 

ES 
DS 
Dl 
51 
DX 
CX 
IX 
AX 

sP,SAC_10CAL 
IP 

11ASK FDR GRAPHICS CURSOR 110DE 
END CURSOR EXCEED CHARACTER IDX 
ND 

SAYE IP 
ALLOCATE LOCAL WORK AREA 

I ASSIGN IP AS FRAl1E POINTER 

SAVE REGISTERS 

SET CRT l10DE 
SAVE ROW✓COLUl1N PDSIITON 

SET IT TO AX FOR GET LOCATION 
DETER11INE LOCATION IN REGEN IUFfER 
SAVE WRITE POSITION 
SET GRAPHICS CURSOR 110DE TO IX 

J SAVE ES 

POINT TO STACK SEGIIENT 

; POINT TD STACK SEGIIENT 
ASSUME DS:STACK, ES:STACK 

SET ADDRESS OF FONT BUFFER AREA TO SI 
SET IT TD DI 

CLEAR 11 IYTE FOR CURSOR 

SET CURSOR START LINE TO DI 

SET CURSOR LINE NU111ER TO ex. 

SET CURSOR 

ES l RESTORE REGEN SEGIIENT 
ASSU11E ES:YIDEO_RAl1 

IL,XOR_IIT OR OFH1SET COLOR 16 ANO X'OR WRITE FUNCTION 
DL,OL I SET O TO DISl'LACEl1EHT 

WRITE CURSOR 

RESTORE REGISTERS 

DEALLOCATE WORK AREA 
RESTORE IP 

WRITE_GCURSOR ENOP 
,-------------------------------------------- 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SET_cPOS 

INPUT AH 
DX 
IH 

OUTPUT 
VOLATILE 

INT lOH, AH = 2 

THIS ROUTINE SETS THE CURRENT CURSOR POSITION TO THE 
NEW X-Y VALUES PASSED 

CRT 110DE ( ASKED ) 
ROW,COLU11N OF NEW CURSOR 
DISPLAY PAGE OF CURSOR 

HONE 
AX,CX,S1,DI 
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I CURSOR IS SET AT 6845 IF DISPLAY PAGE IS CURRENT DISPLAY 
I 

1-" ASSUHE CS:CODE, DS:DATA 

SET_CPOS PROC NEAR 06s9 
AOV CL,IN 0689 U CF XOII CH,CH I ESTABLISH LOOP COUNT OUI 32 ED SAL CX,1 I WORD OFFSET OUD DI El KOV SI,CX ; USE IHDEX REGISTER 068F II Fl PIOV DI,[SI+OFFSET CURSOR_POSHJ ; GET OLD CURSOR POSITION IOI aa IC 035C R PIOV [SJ+OFFSET CURSDR_POSHl,DX I SAVE THE POINTER 06s5 89 94 035¢ R 

38 JE 0062 R CAP {4243"-Pot.a 0699 JNZ I SET_CPOS_RETURN 069D 75 26 
8¢ FC 04 CAP AH,GRAPHJCS ORAPHJS l'IODE ' 069F JI SCP2 HO 06A? 72 1A .. OE 034E R l'IDV CX,GCURSOR_KODE SET GRAPHICS CURSOR l'IODE TO ex $6A4 TEST GC PRESENT,TRUE GRAPHCIS CURSOR PRESENT? oua F6 06 0349 R FF JZ scFI HO IUD 7 4 07 

OUF s2 PUSH DX I SAVE HEW CURSOR POSITION 

out U D7 a v DX,DJ SET OLD CURSOR POSITION TO DX 
002 El 0618 R CALL WRITE_GCURSOR ERASE CURRENT GRAPHCIS CURSOR 
005 5A POP DX I RESTORE NEW CURSOR POSITION SCP1• °'" 0618 R CALL WRITE OCUIISOII WRITES NEW GRAPHIS CURSOR 06B6 El 

HOV GC_PRlSENT,TRUE SET GRAPHICS CURSOR FLAG ON 06 cC6 U 030 It FF 
SCP2 : OUE 

POV AX,DX GET ROW/COLUMN TO AX OUE s C? 
CALL SET_CURSOR CURSOR_SET o,co El UC4 It 

06CJ SCP3: 
UCl cs RET 

06C6 SET_Cl'OS EHDP 

,-------------------------------------------- 1 
1 SEl_CUltSOR 
I 
1 THIS ROUTINE SETS THE CURRENT CURSOR POSITION TO THE 6845 
I 
1 INPUT AX ROW,CDLUKN VALUE TD SET 
I 
I OUTPUT NOHE 
I VOLATILE AX,CX 
I 
.----------------------------- --- -- - --- 

06C4 

6c E8 06DS R 
UC7 U Cl 
06C9 03 OE 004E R 

UCO DI F9 
UCF 4 OE 
06D1 E8 0602 R 
6D4 cs 

06D5 

SET_CURSOR 

CALL 
OV 
ADD 

SU 
HOV 
CALL 

RET 

SET_CURSOR EHDP 

PROC NEAR 

POSIT JOH 
CX,AX 
CX,CRT_STAIIT 

CX,1 
AH, 146 
OUTU45 

I DETERKINE LOCATION IN REGEN IUFFER 

I ADD IN THE START ADDRESS FOR THIS PAOE 

DIVIDE IY 2 FOR CHAR ONLY COUNT 
REGISTER NUPIIER FOR CURSOR 
OUTPUT THE VALUE TO THE 6865 

,----------------------------------- 1 
I 
I . POSITION 

THIS SERVICE ROUTINE CALCULATES THE REGEN BUFFER ADDRESS 
OF A CHARACTER IN THE ALPHA MODE 

IHPUT AX = ROW, COLUMN POSITION 
I 
1 OUTPUT AX: OFFSET OF CHAR l'DSITJOH IN REGEN BUFFER l 
I VOLATILE HOKE 
l 

,------------------------------------ UDS l'OSITJDN PRDC HEAR 
06D5 55 PUSH IX I SAVE REGISTER 
06D6 U DI 

HOV IX,AX 06DI 8A C4 
AO V Al.AH I ROWS TO Al 06 DA F6 26 004A R UL BYTE PTR CRT_COLS DETERIUHE BYTES TO ROW UDE 32 FF 
XOR IH,IH OHO OS Cl 

06E2 DI EO ADD AX,IX ADD IN COLUPIN VALUE SAL AX,1 2 FOR ATTRIBUTE BYTES 06E4 51 
POP IX OHS Cl 
RET 
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06E6 POSITION EHDP 
1--------------------------------------------------- l 
I READ_CURSOR lHT 10H, AH = J 
; ----------- THIS ROUTINE READS THE CURRENT CURSOR VALUE FROII THE 

6145, FORIIATS IT, AND SENDS IT BACK TO THE CALLER 

INPUT IH PAGE OF CURSOR 

OUTPUT DX ROW, COLUIIH OF THE CURRENT CURSOR POSITIDH 
ex CURRENT CURSOR IIDDE 

; 
l VOLATILE IX 
l 
1------------------------------------------- ASSUIIE CS1CODE, DS:DATA 

06E6 READ_CURSOR PROC HEAR 

06E6 55 PUSH IP l SAYE IP 
06E7 IA DF IIDV ll,IH 
06E9 32 FF XOR IH,IH 
06EE DI El SAL IX,! ; WORD OFFSET 
06ED .. 97 035C R IIDV DX,(IX+OFFSET CURSOR_POSN] 
06FI .. OE 0060 R IIOY CX,CURSOR_IIODE 
06FS II 3E 0069 R 14 CAP CRT IIODE,KJGRAPHl KJ GRAPHICS IIODE ' 06FA 72 0 6 JI RcsR1 ; HO 

06FC II OE 034E R IIOY CX,GCURSOR_MODE SET GRAPHICS CURSOR IIODE 
0700 RCSRI: 
0700 II EC IIDY 11',SP SET FRAIi£ POINTER 
0702 89 56 0C IIDY 4;:;-3. SET RETURN DX 
1705 89 4E 0A IIDV SET RETURN ex 
0701 SD POI' IP l RESTORE IP 0709 CJ RET 
070A READ_CURSOR EHDP 

,------------------------------------------------- 
LIGHT PEH INT !OH, AH = 4 

THIS ROUTINE TESTS THE LIGHT l'EH SWITCH AND THE LIGHT 
PEH TRIGGER. IF 10TH ARE SET, THE LOCATION OF THE LIGHT 
PEH IS DETERIIIHED, OTHERWISE, A RETURN WITH HO INFORIUTION 
l5 IIADE. 

INPUT AH = CURRENT CRT IIODE ( IIASKED > 
ON EXIT, 

AH 0 IF NO LIGHT PEN INFORMATION IS AVAILABLE 
ax.ex.ax ARE DESTROYED 

AH= IF LIGHT PEH IS AVAILABLE 
l 
I 
l 
I 

1------------------------------------------------------------------ ASSUME CS:CODE,DS+DATA 

DH,DL 
CH = 
BX = 

RDW,COLUIIH OF CURRENT LIGHT PEN POSITION 
RASTER POSITION 
IEST GUESS AT PIXEL HORIZONTAL POSITIDN 

170A 

:, 170A °' °' .. .. 05 15 OS 00 5 .. oa .. 
1716 

0714 55 
17 I 7 E8 IDIO It 

17U 32 E4 
171C U OSDA 

071F EC 
0721 Al ¢ 4 
0722 7 4 OS 

0724 El 07E5 It 

0727 
0727 AB oz 
0729 75 OS 

0721 El 07EF R 
07ZE 
072E 4 10 

17l0 II 16 0063 R 
07346 IA C4 
0736 EE 

~ 

0737 42 
0738 EC 
07l9 IA El 
0738 4A 
073¢ FE C 

1-------------------------------------------SUITRACT TAILE 
SUITIL LAIEL IYTE - 
I IIODE--0----1----2----s----4----s----,----7----•----,----A----•---c--o-E-F 
1 HODE-10-==1I==·12=--13--=14-=-15-=-16--=17=--1B--=19-==1A===I 
DI 06H, 06H, OtH, OtH, 05H, 05H, 05H, 0, ISH, OIH, OIH, O&H1 0, I, I, I 

READ_L PEN PROC NEAR 

PUSH IP I SAYE IP CALL EHAlllit..YDl I £MAILE VIDEO GENERATER 1 

1-•- WAIT FOR LIGHT PEH TD IE DEPRESSED XOR AH, AH SET NO LIGHT PEN RETURN CODE IIOY DX,YOA_CTL GET ADDRESS OF VOA CONTROL REG 
IH Al,DX GET STATUS REGISTER TEST Al, LPEKSW TEST LIOHT PEN SWITCH JZ RLPEHl 

JIii' ltll'EN14 I HOT SET, RETURN 
llPEHl 1 ;••- HOW TEST FOR LIGHT PEN TltlGOElt 

TEST Al, ll'EHTltO l TEST LIGHT PEH TRIGGER 
JHZ RLPEN2 I RETURN WITHOUT RESETTINO TRIGGER 

JIIP RLPEN15 
1--- TRIGGER HAS IEEH SET, READ THE VALUE IH 

RL PENZ : 
l'IOY AH,U LIGHT PEN REGISTERS ON 6845 

I---INPUT REGS POINTED TO IY AH, AND CONVERT TO ROW COLUIIII IN DX 
l'IOY DX, ADDR_6845 l ADDRESS REGISTER FOR 6845 
HOV AL, AH ; REGISTER TO READ 
OUT DX,Al SET IT UP 
INC DX DATA REGISTER 
IH Al,DX GET THE VALUE 
AO V CH,Al SAYE IN ex 
DEC DX ADDRESS REGISTElt 
INC AH 
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073E 8A C4 
0740 EE 
0741 42 
0742 EC 
$743 8A ES 

0745 8A 1E 0049 R 
0749 81 El 00DF 
$74D 2E+ 8A 9F 076A R 
0752 21 Cl 
0756 
0157 
0759 
0751 
0751 
07SF 
0761 
074J 
0765 

07'7 
11'7 

07U 
074D 
1770 
077l 

1775 
0777 
0774 
177C 
077E 
177E 

0711 
171Z 
0786 
0717 

07at 
070 
071D 
071F 
D11F 
0791 
0793 
079' 
0798 
179A 
079A 
179C 
079E 

07AD 
07U 
07A3 
07AS 

17A7 
0749 
070 
07AB 

17AD 

07AF 

0711 
0713 
0711 
17U 
D71C 
071C 
071E 

17CO 

07C2 
17C2 
07c6 
07CI 

07CA 
07cc 
17CE 
07D3 

07D5 
07D7 
07D9 
07D1 
07D1 
07DD 
07DF 
07£1 
07E3 
07£3 
07E5 
07£5 
07E6 
07EA 

lD DFAO 
72 02 
33 co .. IE Ol'Elt 
Dl El 
21 Cl 
79 OZ 
21 Cl 

11 03 
8 A 36 OIO I ao E6 OF 
II FE $4 
72 4D 
IZ 28 
II ff 0, 
72 02 
12 50 

F6 F2 

8A Ea 
02 ED 
ao FE 0, 
72 66 

DO EC 
DO EO 
02 ED 

U DC 
Zl FF 
IO FE 06 
72 13 
77 06 

11 0 6 
DO E4 
El OI 

u FE U 
11 FS 
74 0 4 

11 02 
DO EC 

DJ EJ 

8 A D6 

32 E4 

B6 0 46 u lE too 11 10 
72 oz 
16 0, 

F F 
8 A FO 

El 21 

F6 36 OIU It 
8 A FO 
8 A D4 

8A E8 
DZ EO 
60 lE ODO R 10 72 06 

Do Eo 
DD ES 
02 cs 
U El 
U DC 
32 FF 
Dl E3 

8 s DI 
52 .. 16 DOU It 
83 CZ 07 

110V 
OUT 
INC 
IN 
110V 

110V 
AND 
IIDV 
SUI 
CIIP 
JI 
XOR 

RLPENJ+ 
110Y 
SHR 
SUI 
JNS 
SUI 

RL PEN4 : 
110Y 

11DV 
AND 
CIIP 
JI 

110Y 
Cl1P 
JI 
110V 

IILPEIIS 1 
DlY 

110Y 
ADD 
Cl1P 
JI 

SHI 
SHL 
ADD 

RLPENS : 
IIOY 
SUI 
CIIP 
JI 
JA 

RLPEN7: 
IIOY 
SAL 
JIIP 

ltlPENlt 
CIIP 
JA 
JE 

IIOY 
SHR 

RL PEN9 : 
SHL 

110Y 

XDR 

IIOV 
CIIP 
JI 
IIOV 

RLPEH10• 
DIV 
IIOV 

JIIP 

ILPEHU, 
DIY 
IIOY 
IIOY 

110Y 
SAL 
CIIP 
JI 

SAL 
SAL 
ADD 

IILPEN12, 
AO V 
IIOY 
XOR 
SAL 

ILPENU, 
NDY 

RLP EH141 
PUSH 
110Y 
AOD 

.AL,AH 
DX,Al 
DX 
Al,DX 
AH,CH 

;:;3,72° » roe awe ro 
BL,CS?SUBTBLIBX); DETERMINE' AMOUNT T SUBTRACT 
AX,IX ; TAKE IT AWAY 
AX,4000 
RLPEtll 
AX,AX 

BX,CRT_START 
IX,1 
AX,IX 
RL PEN4 
AX, AX 

CL,l 

DH,CRT_NODE 

3:&f., 
RLPEHU 

DL,4 
DH,9 
RLPENS 
Dl,10 

DL 

CH,AL 
CH,CH 
DH,9 
RL PEN6 

AH,1 
AL,1 
CH,CH 

IL,AH 
IH,IH 
DH,6 
RLPEHt 
RLPEHI 

CL,4 
AH,1 
SHORT RLPENt 

I SECOND DATA REOISTElt 

POINT TD DATA REGISTER 
GET SECOND DATA VALUE 

: AX HAS INPUT VALUE 
;--- AX HAS THE VALUE READ IN FIOII THE 6845 

IN TOP OR IDTTOl1 IORDEI? 
HO, OKAY 
YES, SET TO ZERO 

l CONVERT TO CORRECT PAGE OIIOIN 
; IF POSITIVE, DETERl1lNE NODE 
; <O PLAYS AS 0 
1--- DETERNINE IIODE OF OPERATION 
l DETERNINE_IIODE 
l SET •a SHIFT COUNT 

SET CRT NODE TD DH 
STRIP KJ BIT OFF 
GRAPHICS ODE ! 

; ALPHA PEN 
;--- GRAPHICS NODE 

DIVISOR FOR GRAPHICS 
USIHG 32K REGEN? 
NO, JurP 
YES, SET RIGHT DlYSOR 

l DETERNIHE ROWIAL) ANO CDLU11N(AH) 
l AL RANGE 0·99, AH RANGE 0-39 
;--- DETERMINE GRAPHIC ROW POSITION 
l SAVE ROW VALUE IN CH 

•2 FOR EVEHtODD FIELD 
USING l2K REGEH? 
NO, JUIIP 

l ADJUST ROW I CDLUIIN 

4 FOR 4 SCAN LINES 

COlUIIN VALUE TO IX 
MULTIPLY BY 8 FOR MEDIUM RES 
DETERHIHE HEDIUII OR HIGH RES 
ODE 4 OR 5 

l IIODE I, 9, OR A,B 

SHIFT VALUE FDR HIGH RES 
COLUIIN VALUE TINES 2 FOR HIGH RES 

DH,t 
RLPEN7 
ltLPEHt 

CL,2 
AH, 1 

IX,CL 

DL,AH 

AH, AH 

DH,8/2 ; DIVISOR FOR AHK (8 ROIi/ 2 SCAN) {J22'--9+; 5@i ioif 3 
DH,CIOX_IIOll/2 l DIVISOR FOR KJ (18 ROM/ Z SCAN) 

DH 
DH,AL 

SHORT RLPENU 

CHECK HODE 
ODE A,B 
AODOE 9 

I l10DE I SHIFT VALUE 

l NOT HIGH RES 
3 HULTIPEY"j6 FOR HIGH RES 
1--- DETERIIINE ALPHA CHAR POSITION 
I CDLUMH VALUE FOR RETURN 

l CLEAT TO COHVERT TO WORD 

DIVIDE FOR CHAR POSITION 
SET ROW POSITION TO OH 

1 LIGHT_PEH_RETURN_SET 

;•-- ALPHA IIODE ON LIGHT PEN 
IYTE PTII CRT_COLS l DETERIIIHE ROW,COLUIIH YALU£ 
DH,AL I ROWS TO DH 
DL.AH l COLS TO DL 

CH,AL J SET AL•l TO CH 
AL,CL I NULTIPLY ROWS• I 
CRT_IIODE,KJJIODE1 KANJI MODE? 
RLPEH12 I NO 

, ••• IIULTIPLY ROWS• 11 
l IIULTIPLY ROWS• 16 
l CH HAS CL•2 
I AL HAS CL•la 

AL,1 
CH, 1 
AL.CH 

CH,AL 
IL.AH 
IH,IH 
IX,CL 

AH,1 

DX 
{ 498.ss 

GET RASTER VALUE TO IIETURH REQ 
COLUIIN VALUE 
TO IX 

LIGHT_PEN RETURN SET 
IHDICATE lVERYTH!HO SET 
LIGHT PEH RETURN 
SAVE RETURN VALUE (IN CASE) 
GET BASE ADDRESS 
POINT TO RESET PARM 
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17ED EE 
07EE SA 
07EF 
07EF 88 EC 
07Fl a, SE oa 
07F6 a, 4E GA 
07F7 a, 56 oc 

07FA ea 1DD6 It 

07FD SD 
07FE Cl 

07FF 

OUT DX,AL ADDRESS, NOT DATA, IS IPIPOIITANT 
POI' DX RECOVER VALUE 

RLPEHIS: RETURH_NO_RESET 
NOV IP,SP SET FRANE POIHTER 
NOV ::t-}:: SET RETURN IX 
NOV SET RETURH ex 
NOV (IP+F_DXl,DX SET RETURN DX 

CALL EHULE_VGZ I EHAILE VIDEO GENEUTER z 
POP IP I RESTORE II' 
IIET 

READ_LPEH EHDP 
,------------------------------------------ 

ACT_DISP_PAGE INT UH, AH = 5 

THIS ROUTINE SETS THE ACTIVE DISPLAY PAGE, ALLOWING 
THE FULL USE OF THE RAN SET ASIDE FOR THE VIDEO ATTACHMENT 

IHPUT AH = 
AL = 

OUTPUT NONE 

CRT NODE (IIASXEDI 
NEW ACTIVE DISPLAY PAGE 

I THE 6845 IS RESET TO DISPLAY THAT PAGE 
I 

,------------------------------------------------- ASSUME CS:CODE, DS:DATA 

17FF ACT_DISP_PAGE l'ROC NEAR 

07FF 55 PUSH IP' I SAVE IP' 

OIOI A8 80 TEST AL ,080H CRT✓Cl'U PAGE REG FUNCTION 
oaoz 75 2A JNZ SET_CRTCPU YES, GO HANDLE IT 

0806 ao FC 0 4 CNP AH, GRAPHICS GRAPHICS NOOE ? 
IID7 73 23 JAE ACTDPl YES, SUP 

oaot 50 PUSH AX I SAVE CRT NODE 

0 80 A A2 0062 R NOV ACTIVE_PAGE,AL SAVE ACTIVE PAGE VALUE 
OIOD aa OE 004C It NOV CX,CRT_LEN GET SAVED LENGTH OF REGEN IUFFER 
1111 ta caw COHVERT AL TO WORD 
Oll2 so l'USH AX 1 SAVE PAGE VALUE 

<«) 0813 F7 El NUl ex DISPLAY PAGE TINES REGEN LENGTH 
UIS A J 004E R NOV CRT_START, AX SAVE START ADDRESS FOR LATER USE 
0818 aa ca NOV CX,AX START ADDRESS TO ex 
08U DI Ft SAR ex. I DIVIDE BY 2 FOR ,a,s HANDLING 
081C 4 oc MO V AH, IZ 6845 REGISTER FOR START ADDRESS 
OIIE El 0602 It CAll 0UT6845 
0821 51 POP IX I IIECOVER PAGE VALUE 0822 DI El SAL IX,I I •2 FOR WORD OFFSET 082 n 17 USC It AO V AX,[BX + OFFSET CURSOR l'OSNJ ; GET CURSOR FOIi THIS PAGE 0828 El 06C4 R CALL SET_CURSOR SET THE CURSOR POSITION 
0828 SI POP' AX I RESTORE CRT NODE 082€ ACTDl'lr 
oazc SD l'OP' IP I IIESTORE IP 0 820 cJ RET 
082£ ACT_DISP_PAGE ENDI' 

,------------------------------------------------------- 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SET_CRTCPU 

THIS ROUTINE READS OR WRITES THE CRT✓CPU PAIE REGISTERS 
INPUT AH CRT PODE (ASKED) 

AL = 8JH SET 10TH CRT AND CPU PAGE REGS 
IN: VALUE TO SET IN CRT PAGE REG 
L = VALUE TO SET IN CPU PAGE REO 
CL = CRT NODE FOR CPU PAGE 

AL = 82H SET CRT PAGE REG 
IN: VALUE TO SET IN CRT PAGE IEO 

AL = SIH SET CPU PAGE REG 
IL VALUE TO SET IN Cl'U PAGE IIEQ 
CL= CRT NODE FOR CPU PAGE 

AL = S0H READ CURRENT VALUE OF CRT/CPU PAGE REGS 

OUTPUT ALL FUNCTIONS RETURN 
IN: CURRENT CONTENTS OF CIIT PAGE REG 
IL: CURRENT CONTENTS OF CPU l'AGE REG I 

I 

,-------------------------------------------------------- 
OUE 

012E FF 36 0355 R 
0832 ao OE 0155 R fF 
0837 Ea 1B€4 R 

083A ao FC Q4 
0830 73 10 

083F 50 
840 51 

SET_CRTCPU 

PUSH 
OR 
CALL 

CNP 
JAE 

PUSH 
PUSH 

PROC NEAR 

AH,GRAPHICS 
SETCCOI 

AX 
ex 

SAVE INTERRUPT ENAILE P'ROHIIIT FLAI 
PROHIIIT INTERRUPT ENAllE 
DISABLE ALL HARDWARE INTERRUPT 

OUPHICS NODE? 
YES 

SAVE AX 
SAVE ex 
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0841 8B 4E 0660 It IIOV 
OR 0845 10 CD 20 
IIOV 0848 14 DA 
CAll 0 844 El OUZ It 
1'01' 084D s59 
1'01' 08E 51 

SETCCOOr 086F 
084F El $940 R CALl 
0152 IO 3E 000 It 10 CIIP 
0857 72 07 JI 

0859 50 l'USH 
IIOV 085A I& 153F 
INT o&5D CD 16 
POI' 085F SI 

scco, 0160 
OA60 El 1DIO I CAll 
086J U EO IIOV 
0865 U 03DA IIOV 
086& sect, 
0868 EC IN 
¢869 24 .. AND 
OIU 7 4 F JZ 

086D .. Fl ta CIII' 0870 73 OI JAE 
0872 BA UDF NOV 087S AO OOU I IIOV 1871 El 06 JIii' 
087A sccz, 087A BA 03D09 IIOV 087D AO OllC I IIOV 0110 SCC3: 
0811 ao FC II CIIP 088J 74 JE JZ 0885 ao FC 86 CIIP 0881 73 39 JNC 081A F6 C6 Q1 TEST O&ID 74 39 JZ 
088f 53 PUSH ouo U OE 000 I IIOV 089 u f9 IIOV 0896 U 09 IIOV 0191 80 EJ OF AND oua ES 059C R CAll OUE SI POP 
OUF .. IE 034C It IIOV 
08AJ El 111& R CAll OIU El 1114 R CALL 

08A9 DO E3 SHl OUI DO E3 SHL DUD DO E3 SHL OUF 24 C7 AND 0111 &o El 31 ANO 0834 0A Cl OR 0886 EE OUT 
DU7 10 3E 034C I .. CAP one 73 07 JAE 
8BE A2 OOU It IIOV l&CI El OS JIii' 
IICl scc321 IICl El 43 JIii' 
oacs SC€s: UC5 AZ 033C II IIDV oaca secs, oaca F6 C oz TEST 
oaca 74 38 JZ 

l&CD .. 3E 034p R IIOV 
0&D1 &O FF O& CIII' 03De 7l .. JAE 
oao, U OlDF IIOV 89 AO OOU R 

NOV oaoc EB 0 
JIIP 

UDE 
SCc7: UDE IA 03D9 IIDV O&EI AO 0J3¢ R IIOV 08£4 
scca, 08€s 2% F8 

AHD 08£6 SO El 07 
AND O&E9 0A C7 
DR O&Ea EE 
OUT 

O&EC 8A 26 0347 R IIOV 

CX,CURSOR_MODE ; GET CURSOR IIODE OF TEXT 
CH,CURSOR DISAllEJ DISAllE CURSOR 
AH,10 = 1 SET 6845 CURSOR REGISTER 
OUT6&'5 ; OUT DA TA TO 6845 
ex RESTORE ex 
AX RES TORE AX 

ERASE_SCURSOI I ERASE SOFTWARE CURSOR 
CRT IIODE,KJ_IIODE1 KAHJI NODE l 
scci I Ho 

AX 
AX, UH_ T ERII 
KEYIORD 
AX 

EHAllE_VGt 

AH, AL 
DX,VGA_CTL 

Al,DX 
Al. VERTRET 
sect 

±;#e- nae 
DX,PAGREG 
Al, PA GOAT 
SHORT SCC3 

DX,PAGREGZ 
Al,PAGDATZ 

AH, 80H 
SCCl2 
AH,8«H 
SCC32 
AH,l 
secs 
IX 
CRT_NODE,Cl 
BH,CL 
ll,Cl 
IL,KJ_OFF 
SNODE_SET 
IX 

CPU_PAGE, BL 

EHULE_KJROII 
EHAILE_VRAII 

BL.1 
ll,1 
ll,t 
Al,HOT CPUREG 
IL,CPUREG 
Al,ll 
DX,Al 

PAGDAT,A 
SHORT secs 

SHORT seen 

PAGDATZ,AL 

AH,Z 

sccu 

CRT_PAGE,BH 

IH,VUNZ PAGE 
SCC7 - 

DX,PAGREO 
AL , PAGDAT 
SHORT scca 

DX,PAGREGZ 
AL ,PAGDAT2 

Al. HOT CRTIEG 
IH, CRTREG 
AL,bBH 
DX,AL 

AH,SUl'll'CR 

I 
I TEIIIIHATE KANA-KAN 

' I ;----- WAIT VERTICAL RETRACE 
I EHAllE VIDEO GEHERATER 1 

SAVE REQUEST IN AH 
SET ADDRESS DF GATE ARRAY 
GET STATUS 
VERTICAL RETRACE? 
NO, WAIT FOR IT 

1----- SELECT VIDEO RAA 1 OR 2 
; VIDEO RAIi 2 ? 
I YES 

SET 10 ADDRESS OF PAGE REG 
GET DATA lAST OUTPUT TO REG 

I SET 10 ADDRESS OF PAGE IEG 
I GET DATA lAST OUTPUT TO REG 

1----- CHECK FUNCTION 
; READ FUNCTION REQUESTED? 
; YES, DON'T SET ANYTHING 

VALID REQUEST? 
HO, PRETEND IT WAS A READ REQUEST 
SET CPU REG? 
HO, GO SEE ABOUT CRT REG 
SAVE PAGE HO. 
SET IIODE 
SET UNMASKED IIODE TO IH 
SET IIASKED MODE TO IL 

SET SOFTWARE MODE 

SET NEW CPU PAGE 

DISABLE 10TH VRAll1 AND VRAIIZ ONCE 
SELECT V-RAM ACCORDING TO CPU PAGE 

;== HEW CPU PAGE IS IH CURRENT V-RAH 
I SHIFT VALUE TO RIGHT Ill POSITION 

CLEAR OLD CPU VALUE 
IE SURE UNRELATED IITS ARE ZEIO 
OR IH HEW VALUE 

I SET HEW VALUE 

SAVE COPY IH RAH 

I INTERMEDIATE POINT TO JUIII' 

I SAVE COPY IN RAIi 

I SET CRT REG? 

I NO, GO RETURN CURRENT SETTINGS 
1----- SET CRT PAGE 
I SAVE CRT PAGE TD Rill 

VIDEO RAIi Z 
YES 

CLEAR OLD CRT VALUE 
IE SURE UNRELATED BITS ARE ZERO 
OR IN HEW VALUE 
SET NEW VALUES 

I GET LAST DATA OF SUl'ERIIIPOSE CONTROL REG. 
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O8F 8 3E 036D R 08 
OIF5 7S OI 

Olf7 A2 OOU R 
O8FA 80 E4 FE 
OIFD El 06 

08FF 
OIFF A2 OJSC II 
0902 ID CC 01 
0905 
0905 El 0929 II 
o 908 
0908 8A JE 036D R 
090C 8A IE 034C R 

OtlO El 1DD6 II 

0913 B6 0J 
Otl5 CD 10 

Ot17 H 01 
091' CD 10 
0911 
0911 8F 06 0355 R 
091F ES IBEC R 

0922 II EC 
0924 89 5E 08 

0927 5D 
0928 CJ 
0929 

ltzt 

0929 8A DC 
0928 F6 CJ oz 
092E 75 0J 
0910 10 ES 01 
0933 
093) 17 o, 
09)5 IA OSDA ona El IEZZ II 
0938 88 26 6347 R 

09JF CJ 

0 940 

g 940 

094 51 
0941 52 

0942 80 FC 04 
0945 72 17 

0947 F6 06 $349 R FF 
094C 74 10 

094E 8 GE 034£ R 
0952 aa 16 D35C R 
0956 E8 oua R 

0959 C6 06 0349 R O0 
D95E 
D95E SA 
095F 59 

0960 CJ 

SCC9: 

scC10: 

sccu, 

SCC12• 

CrP 
JAE 

110Y 
AHO 
Jl1P 

110Y 
DR 

CALL 

110Y 
110Y 

CALL 

110Y 
INT 

110Y 
INT 

POP 
CALL 

110Y 
110Y 

POP 
RET 

SET_CIITCPU 

CIIT_PAGE,YRA"2_PAGE I VIDEO IIAl1 2? sec, I YES 

PAGDAT,AL 
AH,HDT FDIIEVRAl1 SET V-RAM AS IACKGROUHD 
SHORT SCC10 

PAGDAT2,AL 
AH,FOREYRAl1 

SET_SUPREG 

BH,CRT_PAGE 
BL,CPU_PAGE 

EHAILE_VG2 

AH,3 
VIDEO 

AH,1 
VIDEO 

33 {'3"-"" {E2{C' 5L2{".#'E ET {L{% 
BP,SP 
UP+F _IXI, IX 

IP 

EHDP 

INPUT 

OUTPUT 
VOLATILE 

SET V-RAl1 AS FDREGRGUNO 

I SET AH TO SUPERil1POSE REGISTER 

GET CURRENT CRT PAGE 
GET CURRENT CPU PAGE 

ENABLE VIDEO GEHERATER 2 

GET CURSOR TYPE 

SET CURSOR TYPE 

SET FRA11E POINTER 
SET RETURN IX 

I RESTORE IP 

,---------------------------------------------------------- 
SET_SUPREG SET SUPERIIIPOSE REGISTER 

THIS ROUTINE SET SUPEIIIl1POSE REGISTER 

AH = VALUE TO SET 
DS = DA TA SEGl'IEIIT 
NOHE 
Al,IX,DX 

;---------------------------------------------------------- 
SET_SUPREG 

110Y 
TEST 
JHE 
AHO 

SUPREG! : 
110V 
110V 
CAlL 
HOV 

IIET 

SET_SUPREG 

PROC 

ll,AH 
IL, TRANSOM 
SUPREG1 
IL, FOREVRAl1 

IH,PCSUPER 
DX,S2AUSE 
0UT_GA 
SUP IPCR,AH 

ENDP 

,---------------------------------------------------------- 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,---------------------------------------------------------- 

ERASE_SCURSOR 

OUTPUT 
VOLATILE 

ERASE_SCUIISOR PROC 

PUSH 
PUSH 

CP 
JI 

TEST 
JZ, 

MO V 
110Y 
CALL 

110V 
ERACRSL : 

POP 
POP 

RET 

NEAR 

AH = 
DS 
NOHE 
NONE 

SET OUT DATA TO IL 
SET SUPERll1POSE ON? 
YES 
11ASl 110DE CONTROL IITS FOR SUPERilll'OSE OFF 

SET SUPERil1POSE CONTROL REG 
GET ADDRESS OF SX-OZA 
OUT IX TO GATE ARRAY 
SAYE HEW VALUE TO RAK 

ERASE SOFTWARE CURSOR 

THIS ROUTINE ERASE SOFTWARE CURSOR lF IT PRESENTS 

INPUT CRT 110DE (11ASlED) 
DATA SEGl1ENT 

NEAR 

ex 
DX 

AH,GRAPHICS 
ERACRSI 

GC PRESEHT,TRUE 
ERTCRSI 

CX,GCURSOR 110DE 
DX,CURSOR 'FOSH 
WRITE_GCUliSOR 

GC_PRESEHT,FALSE 

DX ex 

SAYE ex 
SAYE DX 

GRAPHICS 110DE? 
HO, 

GRAPHICS CURSOR PRESENT? 
HO 

SET CURSOR PODE 
SET CURSOR POSITIOH IN GRAPHICS 
WR1TE GRAPHICS CURSOR 

I FUG OFF 

RESTORE DX 
RESTORE ex 
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0961 UASf.._SCUIISOlt ENDI' 

1---------------------------------------------------------- 
: Al'PEAlt_SCUIISOlt Al'PEAR SOFTWARE CURSOR 
l ------------- 
1 
I 
I 
I 
I 
I 
l 
I 
1---------------------------------------------------------- 
Al'l'EAII_SCURSOR l'ROC NEAR 

THIS IIOUTINE Al'l'EAII SOFTWARE CUIISOlt 

IHPUT 

OUTl'UT 
VOLATILE 

AH = 
DS = 
NOHE 
NOHE 

CRT t10DE 
DATA SEGt1ENT 

096! 

0961 SI 
096? s2 
0963 ao FC $4 
0966 72 1D 

0968 n OE OlU It 
49sC n U OlSC It 
4970 Es 0618 R 

8973 c, " 0349 R FF 
0978 
1971 5 A 
0979 59 

097A CJ 

097 

1'71 

0978 55 
U7C ll EC H 
Ot7F U EC 

Ota! 50 
0912 IE 
Otal El 00 It 

0986 8A D8 
nu ao E7 77 

nu aa " u 
UaE ao FC " 0991 73 05 

0993 E8 09CS R 
0996 E 27 
0998 
0998 8¢ 3£ 0649 R 16 
IUD 72 ID 

099F II 6E 01 
09A2 88 6E 02 
09A5 00 46 02 

09A8 50 
0949 $3 
OtU SI 
oua 52 
09AC IE 
OUD 06 

OUE U OOAO 
DUI IE CO 

0933 E8 69€9 R 

l'USH ex SAVE IIEOISTEU PUSH DX 

Ct1P AH,GRAPHICS GUPHICS t1ODE ! JI APPCRSI HO, 
t10V CX,C.CURSOR_t10DE SET CURSOR t10DE 
PO V DX,CURSOR_POSN SET CURSOR POSITIOH IN GRAPHICS CALL WRITE_GCURSOR WRITE GRAPHICS CURSOR 
110V GC_PRESEHT,TRUE I FLAG OH Al'l'CRSI 1 
POI' DX IIESTDRE REGISTERS POP ex 

RET 

APPEAR_SCURSOlt ENDI' 
1------------------------------------------ I 
I 
I 
I 
I 
I 
I 
I 
l . 

SCROLL_UP 

THIS ROUTINE t10VES A ILOCK OF CHARACTERS UP 
ON THE SCREEN 

INPUT 

OUTPUT NOHE -- THE REGEH IUFFER IS t10DIFIED 
WORK 

. 
l 

1------------------------------------------- ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAA 

SCRDLL_UP 

PUSH 
SUI 
110V 

PUSH 
PUSH 
CALL 

110V 
AHD 

MO V 

CIIP 
JAE 

CALL 
Jt1P 

Ct1P 
JI 

IIOV 
OV 
ADD 

PUSH 
PUSH 
PUSH 
l'USH 
PUSH 
PUSH 

IIDV 
110V 

CALL 

AH= CURRENT CRT "ODE< IIASKED) 
AL = HUt11ER OF ROWS TO SCROLL 
ex= ROW✓COLUIIH OF UPPER LEFT CORHER 
DX: ROW✓COLUIIH OF LOWER RIGHT CORNEIi 
IH: ATTRIIUTE TO IE USED OH ILAHKED LINE 
DS = DATA SEGIIEHT 
ES : REGEN BUFFER SEGt1EHT 

IIP+SUC t10DEI 
IIP+suJlLR) 
IIP+SU_TSRJ 
tlP+SU_ESl l 

PROC HUR 

IP 
32;3"-9s 
AX 
DS 
ERASE_SCURSOR 

BL,AL 
IH,HAH_114SK 

IYTE PTR IIP•SUC_IIODEl,AH; SET IIASKED CRT IIODE 
AH,GUPHICS 
SCRUPl 

TEXT UP 
SHOR'f SCIIUI' l 

INT 10H, AH = 6 

CURREHT CRT IIODE I IIASKED 
ROW OF UPPER LEFT CORNER 

: TOP OF SOURCE ROW 
SEG/1ENT OF V-RAI 

SAYE IP 
ALLOCATE LOCAL WORK AREA 
SET IP AS FRAt1E POINTER 

SAVE CRT IIODE 
SAVE DS 
ERASE SOFTWARE CURSOR 

SAVE LINE COUNT IN IL 
STRIP KANJI IITS OFF FOR SPACE CODE 

TEST FOIi GRAPHICS t10DE 
YES, HANDLE SEPARATELY 

SCROLL TEXT UI' 
00 TO END 

CRT_QE,KJ_MODE; KJ GRAPHICS MODE 1 
SCR P2 I HO 

IYTE PTR IIP♦SU_UUl,CH SET UPPER LEFT ROW POSITION IYTE PTR IIP•su TSRl,CH 
IYTE PTR IIP•su:TSRl. AL SET TOP OF SOURCE ROW POSITION 
AX 
IX 
5; svt neats1ts 
DS 
ES 

AX,P .,CODE STAU SET PESUDO CODE IUFFER SEOIIENT ES,AR > 'TO Es 

TEXT_UP J SCROLL TEXT UI' 
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Otl6 07 
0917 IF 
0911 SA on, 59 
09BA 5B 
098B 58 
one 
098C E8 0A2B R 
09BF 

SCRUP2 : 

SCRUP3 : 
091F 
09Co 
09Cl 

IF 
58 
El nu 1t 

09Cs 83 C6 06 
O,C7 SD 
09Cs CJ 

nc, 

POP' 
POP 
PDP 
P'OI' 
POP 
POP' 

CALL 

POP 
P'OI' 
CALL 

ADD 
1'01' 
RET 

scR0LL_UP 

ES 
DS 
DX ex 
IX 
AX 

GRAPHICS_UP 

DS 
AX 
APP EAR_S CURSOR 

ASSUIIE DS I DAU 
RESTORE DS 
RESTORE CRT IIODE 
WRITES SOFTWARE CUltSOlt 

32-·r_voc 

ENDI' 

ltESTORE REGISTERS 

1 SCROLL IN GRAPHICS IIODE 

DEALLOCATE LOCAL WDRK AREA 
RESTORE IP 
RETURN TO CALL ER 

,------------------------------------------ 
TExT_UP 

THIS ROUTINE IIOVES A BLOCK OF CHARACTERS UP 
ON THE TEXT SCREEN 

IHPUT BH = ATTRIBUTE TO IE USED DH BLANKED LINE 
IL: NUIIIER OF ROWS TO SCROLL ex ROW✓COLUIIH OF UPPER LEFT CORNER 
DX ROW✓COLUIIH OF LOWER RIGHT CORNER 
DS DATA SEGMENT 
ES: REGEN BUFFER SEGIIENT 

OUTP'UT NDNE 

VOLATILE AX,BL,CX,DX,S1,DI,DS 

.------------------------------------------- nc, 
09C9 55 
09CA 53 

09cs s8 CI 
09CD El 09F5 It 
09D0 74 IF 

TEXT_UP PROC 

l'USH 
PUSH 

IIOV 
CALL 
JZ 

09D2 
0 9D4 
0906 
0901 
0901 El 
O 9D8 03 
09DD 03 
09DF FE 
09EI 75 

03 FO 
8A E6 
2A E3 

DAU II 
F5 
FD 
cc 
FS 

09EJ 
09E3 
0 9£4 
09E6 
09E6 
09E9 
09U 
09ED 

58 
IO 20 

El OA24 II 
03 FD 
FE ca 
75 F7 

09EF SD 
09Fo CJ 
09Fl 
09Fl U DE 
09F3 E EE 
09FS 

TUP1 n 

TUP2t 

TUP3: 

ADD 
IIDV 
SUI 

CALL 
ADD 
ADD 
DEC 
JNZ 

POI' 
IIOV 

CALL 
ADD 
DEC 
JNZ 

l'OP 
ltET 

TUP4? 
IIOV 
JIii' 

TEXT_UP ENDI' 

NEAR 
IP 
IX 

SI,AX 
AH,DH 
AH,BL 

{T:5® 
DI,IP 
AH 
TUl'l 

AX 
AL,• ' 

!{¢-®° 
IL 
TUl'l 

II' 

SAVE II' 
SAVE FILL ATTRIIUTE IN IH 

AX,CX UPPER LEFT POSITION 
2;3-.r0s1110N po sErjF Fok scRoii 

, ; ILANK_FIELD 
ASSUIIE DS:VIDEO_RAII 

L,DH 
TuP 2 

FROII ADDRESS 
I ROWS IH ILOCK 
I ROWS TO IE IIOVED 

IIOVE ONE ROW 

POINT TO NEXT LINE IN ILOCK 
COUNT OF LINES TO IIOVE 
ROW_L ooP 

RECOVER ATTRIIUTE IN AH 
FILL WITH BLANKS 

CLEAR THE ROW 
POINT TO NEXT LINE 
COUNTER OF LINES TO SCltOLL 
CLEAR_LOOP 

RESTORE IP' 
RETURN TO CALLER 

GET ROW COUNT 
GO CLEAR THAT AREA 

1------------------------------------------------------ I 
I SCROLL_POSITION 
I 
I THIS ROUTINE SET UP' SOIIE P'AltAIIETERS FOil SCltOLL FUNCTION I 
; INPUT AX = ROH/COLUMN 

IL: SCROLL ROW NUIIIElt 
OUTP'UT AX = BL M CRT_COLS x 2 

CH 0 
DX DIFFERENCE OF ROW✓CDLUIIN 
IP CRT_COLS • 2 
DI,SI REGEN ADDRESS CORRESPONDING TO ROu/COL UN 
FLAG = CONTENT OF IL 
DS = ES 

◄
I 
I 
I 

1-------------------------------------------------------- ASSUME CS:CODE, DS:DATA, ES+VIDEO_RAN 
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09FS 

09F5 E8 0605 It 
09F8 Ol o, 004E It 
UFC aa F8 
OtFE aa FO 
OAOO 21 01 
OA02 FE C6 
0A0 FE C2 
OA06 l2 ED 

uoa n 2E OOU It 
uoc 0J ED 
OlOE 8A CJ 
ouo F6 26 OOU It 
0A16 Ol CO 

0A16 06 
0A17 lF 

0A18 0A DI 
0A1A cs 
Olli 

SCROLL_POSITION PROC HEAR 

CALL 
ADD 
POV 
HO V 

SUI 
INC 
INC 
XOlt 

Ov 
ADD 
AO V 
tlUl 
ADD 

PUSH 
POI' 

OR 
RET 

SCROLL_POSITIOH ENDP 

l'OSlTIOH 
AX,CRT_START 
01,AX 
Sl,AX 

DX,CX 
DH 
DL 
CH,CH 

CONVERT TD REGEN POINTER 
OFFSET OF ACTIVE PAGE 
TO ADDRESS FOR SCROLL 
FROH ADDRESS FOR SCROLL 

I DX: IROWS, ICDLS IN ILOCK 

INCREMENT FOR 0 ORIGIN 
SET HIGH BYTE OF COUNT TO ZEltO 

GET HUHBER OF COLUMNS IN DISPLAY 
TIMES 2 FDR ATTRIIUTE BYTE 
GET ll HE COUNT 
; DETERMINE OFFSET TO FROtl ADDRESS 
•2 FOR ATTRIBUTE BYTE 

BP,CRT_COLS 
sP,BP 
AL,IL 
BYTE PTR CRT_COLS 
AX,AX ; 

ES 
OS 

IL,IL 

ESTABLISH AODRESSIHG TO REGEN BUFFER 
FOR BOTH POINTERS 

0 SCROLL MEANS BLANK FIELD 
RETURN WITH FLAGS SET 

,----------------------------------------- --- ' . tlOVE_ROW 

THIS RDUTIHE tlDVES ONE ROW IH TEXT tlODE 

INPUT DL = HUMBER OF CHARACTERS TO ovE 
OSrSI = SOURCE TOP ADDRESS 
ES:DI: DESTINATION TOP ADDRESS 

OUTPUT NOTHING . 
I 

,---------------------------------------------------- ASSUME CS:CODE, DS:VIDEO_RAN, ES:VIDEO_RAH 

VOLATILE CL 

0A1 

uu 8A CA 
IUD 56 
OUE 57 
UIF Fl/ AS 
OA21 SF 
0A22 SE 
Ol2l Cl 

0 A24 

tlDVE_ROW PROC HEAR 

l'IOV 
PUSH 
PUSH 
REP 
POP 
POP 
RET 

tlOYE_ROW EHDP 

,----------------------------------------------------- 1 
i CLEAR_ROW . 

Cl.DL 
SI 
DI 
l'IOVSW 
DI 
SI 

1 GET I OF COLS TO tlOYE 

SAYE START ADDRESS 
tlOVE THAT LINE OH SCREEN 

I RECOVER ADDRESSES 

THIS ROUTINE "OVES ONE ROW IN TEXT tlODE 

INPUT AX: ATTRIIUTEICHARACTER TO FILL 
ES,DI = DESTINATION TOP ADDRESS 

I 
I OUTPUT NOTHING 

} VOLATILE CL 
I 

,-------------------------------------------------- - 
0A24 

0A24 IA CA 
0A26 57 
0127 FSI U 
IA2' SF 
OA2A cs 
OA21 

CL EAR_ROW 

l'IOV 
PUSH 
REP 
POP 
RET 

CLEAR_ROW EHDP 

PRDC NEAR 

CL,DL 
DI 
STOSW 
DI 

l GET I COLUl1HS TO CLEAR 

l STORE THE Fill CHARACTER 

,------------------------------------------------------ 1 
; SCROLL UP <GRAPHICS> 

THIS ROUTINE SCROLLS UP THE INFORtlATION ON THE CRT 

INPUT lBP+SUC tlOOEl : CURRENT CRT HODE ( ASKED 
(sP+su_ULR) = Rou OF UPPER LEFT CORNER 
IBP•SU_TSRJ = TOP OF SOURCE ROW 
CH,CL : UPPER LEFT CORNER OF REGION TO SCROLL 
DH,DL = LOWER RIGHT CORNER OF REGION TO SCROLL 

10TH OF THE ABOVE AltE IN CHARACTER POSITIONS 

IH FILL VALUE FOR BLANKED LlHES 
}; Is rg siiioii (ii=0 Eiis BA THE ENTIRE FIELD) DATA SEGMENT 
ES REGEN SEGMENT 

OUTPUT NOTHING, THE SCREEN IS SCROLLED 

VOLATILE AX,IL,CX,DX,Sl,DI,DS 

1-------------------------------------------------------- ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAH 
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<© 

OA21 

GA21 IA DI 
U2D II Cl 

GA2F El 15EI It 
0A32 8B Fl 

ou, 21 Dl 
OAS6 11 CZ 0101 

OAlA 8A E6 
use oo E6 
OUE 00 U 

0A40 8O 3£ 6049 R 14 
0A45 72 04 

0A47 DO E6 
GAU 02 F4 
0A6B 

OUI El lDU It 
0A6E 89 46 04 

U51 
0A54 
0457 

0459 
0451 

OA5D 
0A60 
0 A62 
DA65 
0467 
QA6A 

IA U OI 
IO FC 06 
74 17 

DO EZ 
01 E7 

80 FC 04 
74 OE 
ao FC 05 
74 09 ao FC U 
73 04 

OUC DO E2 
OUE Dl E7 
U70 
OA70 ZA ED 

OA72 U DI 
0A74 75 16 

0476 IA DE 
0A78 80 JE 0049 It 19 
OA7D 72 0A 

OA7F F6 46 01 01 
0A83 74 04 
OA15 11 C7 3FIO 
O A89 
Ult Et Ol19 It 
uac 
uac 
0ABE 
ouo 

OUI 
OUE 
OUF 

8A CJ 
DOU 
DO ES 

0A92 80 J£ 0049 R 14 
"'" 72 04 
Utt DO EJ u,a 02 D 
OA9D 
OA9D IA CS 
0A9F B4 50 
OAA1 F6 E4 ous .. F7 
DUS OS FD 
OU7 U U 
OAA9 2A EJ 

AG 0049 R 
06 
lF 

OAIO ao 7E 00 o, 
0AB4 73 11 

O AB6 
UH El 0063 R 

0419 11 EE lFIO 
0ABD 81 EF lFIO 

UCl FE CC 
OACS 75 Fl 

UC5 El 52 

GRAPHJCS_UP 

HOV 
IIOV 

GRUl'l, 

GRUP2 n 

GRUP3 : 

GRUP4 : 

GR UPS : 

GRUP6 : 

CALL 
IIOV 

SUI 
ADO 

IIOY 
SAL 
SAL 

CIIP 
JI 

SAL 
ADD 

call 
a O V 

IIDV 
CIIP 
JE 

SAL 
SAL 

CIIP 
JE 
CIIP 
JE 
CIIP 
JAE 

SAL 
SAL 

SUI 

DR 
JNZ 

IIDV 
CIIP 
JI 

TEST 
JZ 
ADD 

JIii' 

IIDV 
SAL 
SAL 

C HP 
JI 

SAL 
ADD 

IIDV 
AO V 
IIUL 
NOY 
ADO 
NOV 
SUI 

NOV 
PUSH 
POP 

CNP 
JAE 

CALL 

SUI 
SUI 

DEC 
JHZ 

JIIP 

l'ROC HEAR 

IL,AL 
AX,CX 

1--- USE CHARACTER SUIROUTJHE FOR POSJTJONJNG 
;-ADDRESS RETURNED JS NULTJPLJED IY Z FROP1 CORRECT VALUE 

GRAPH_POSH 
DI,AX 

ox.ex 
DX, lDlH 

AH,DH 
DH,1 
DH,1 

CRT_IIOOE,KJGRAPH; KAHJI GRAPHICS IIODE? 
GRUPl I HO 
DH,1 
DH,AH 

get_dirses 
[bp+su_esll,ax 

;--- DETERIIJNE CRT NODE 
AH,(IP+SUC_IIODE); SET CRT NOOE TO AH 
AH,6 I TEST FDR HIGH RES 
GRUPZ I FIHD_SOURCE 

1--- HEDIUH RES UP 
DL,1 ; I COLUIIHS • 2, SINCE Z IYTES,CNAlt 
Dl,1 I OFFSET •2 SINCE Z IYTES,CHAR 
AH,4 
GRUPZ 
AH,5 
GRUP2 
AH, UH 
GRUPZ 

;--- LOW RES UP 
DL,1 ; I COLUIINS • 2 AGAIN, SINCE 4 IYTES,CNAR 
DJ,1 ; OFFSET •2 AGAIN, SINCE 4 IYTES,CHAR 

1------ DETERP11NE THE SOURCE ADDRESS IN THE IUFFEa 
; FIHD_SOURCE 

CH,CH ZERO TO HIGH OF COUNT REG 
IL ,IL 
GRUP 6 

IL,DH 
CRT IIODE,UH 
GRuF3 

I SAVE LINE COUHT IN IL 
; GET UPPER LEFT POSITION INTO AX REG 

I SAYE RESULT AS DESTINATION 
; ADDRESS 
1--- DETERIIINE SIZE OF WIHDOW 

I ADJUST VALUES 

SAVE VALUE OF DHW1 TD AN 
NULTIPLY I ROWS IY 4 SINCE I VERT DOTS,CHU 
AMD EVEN/ODD ROWS 

IIULTIPLY I ROWS IY 9 SINCE 11 VERT DOTS/CHAR 

get direct access segment of y-ral 
save It 

TEST FOR IIEDIUII RES 

TEST FOR IIEDIUII RES 

I TEST FOR IIEDIUII RES 

I LINES TO SCROLL IS ZERO! 
1 IF ZERO, THEN BLANK ENTIRE FIELD 

SET BLANK COUNT TD EVERYTHING lH FJELD 
KJ GRAPHICS J2K REGEN ? 
NO 

E!I5,7 ossuvR. 
DI. OOOH-ao 

GRUl'lZ 

AL,IL 
IL,1 
IL,1 

CRT_NODE,KJG-'APH1 KJ ORAl'HlCS IIODE? 
GRUl'5 I NO 
IL,1 
IL, AL 

AL,IL 
AH, 80 
AH 
Sl,01 
SI,AX 
AH,DH 
AH,IL 

AL,CRT_MODE 
ES 
DS 

ODD ROW! 
HO 
ADJUST POINTER 

SAVE VALUE OF IL•l TO AL 
NULTlPLY HUIIIER OF LINES BY 4 

AUL TIPLY HUABER OF LINES BY 9 

GET HUIIIER OF °LINES lN AL 
80 BYTES/ROW 
DETERMINE OFFSET TO SOURCE 
SET UP SOURCE 
ADO IH OFFSET TO IT 

HUMBER OF ROWS IN FIELD 
DETERIIINE NUMBER TO NOYE 

SET GRAPHICS NODE TO AL 
GET SEGIIEHTS 10TH POIHTJNO TO REGEN 

ASSUIIE DS,VIOEO_RAII 

1---- LOOP THROUGH, IIOVIHG ONE ROW AT A TlllE, 10TH EYE)I AND ODD 
I FIELDS 

IYTE PTR [ll'+SUC_IIODE),t; NODE USES 3ZK REGEN! 
GRUP7 1 YES 

ROW LOOP 
IIOVl'. ONE ROW G_HOVE_ROW 

Sl,ZOOOH-10 
Dl,ZOOOH-ao 

I NOVE TO NEXT ROW 

AH 
GRUP 6 

NUNIER OF ROWS TO IIOYE 
CONTINUE Till ALl NOVED 

SHORT ORUl'12 I NOYE EHD 
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DAC7 GRUP7, 
UC7 JC 14 CHP 
OAC9 72 14 JI 
uc, F6 46 01 01 TEST OACF 7 4 0 4 JZ DADl 11 C7 3FU ADD OADS GRUP11 OADS F6 46 02 01 TEST UDt 74 4 JZ UDI 11 c, JFII ADD UDF GRUP 9 : 

UDF ao 7E 00 OI CAP 0AEJ 75 11 JHE 
OAES s7 PUSH 
OAE6 56 PUSH UE7 lE PUSH DAEi °' PUSH 
SAE9 aE SE 6 OV OAEC 8E 46 4 POV OAEF El ODU It CALL UF2 07 POI' UFJ lF POP OAF4 SE POP OAFS SF l'OP 
OAF6 GRUl'tl, 
OAF6 El ODU It CALL 
UFt II c, 2000 ADD UFD 11 FE 1100 C HP OIOl 72 04 JI 
OI03 11 EE 7FU SUI 1107 GltUl'lO, 0807 11 C7 2000 ADD OIOI 11 FF aooo CAP OIOF 72 04 JI 
Dill 11 EF 7F60 SUI 0115 GRUP11 : DIIS FE CC DEC Ol17 75 C6 JHZ 

nn GltUP1Z1 OIU IA C7 
POV 1111 GRUPll: 

DIii U 7E U OI CAP OIIF 7S u JHE 
0821 57 l'USH 1122 °' l'USH 
Ol2l IE 46 o, 

HOV Ol26 El OD7C It CALL 
OB2t 07 1'01' 0 B2A SF l'OP 
OIU GltUl'lll: 
0121 El ID7C It 

CALL 
012E ID 7E II ot CP OllZ 72 33 JC 
O 8J4 FE ca DEC Ol36 74 37 JZ 
ona II C7 2000 ADD one 11 FF 8000 Cl11' 0840 72 04 JI 
0862 11 EF 7F66 SUI 0846 GltUP'l41 
0 846 ID 7E IO II Cl1P' OIU 75 0A JHE OB4C 57 

l'USH 08«D 06 
PUSH 

0B4€ 8E 46 04 
110¥ 0851 El OD7C It CALL 

0 856 07 
POP OISS SF 
POP 

OIS6 
GRUP141 + 

0856 Ea OD7C R 
CALL oas, II C7 3FB0 
ADD OISD 11 FF HIO 

OHi 72 0 4 Cl11' 
JI OHS 11 EF 7FU 
SUI 0B67 

GRUP15: 

AL,KJGRAl'H 
GRUP 9 

1-- 32K REGEN 
l KJ GRAPHICS "ODE 
I HO 

IYTE l'TR IIP+SU_ULR), 1 
GRUPI 
DI ,HOOH-10 

IYTE PTR tlP+SU_TSR),1 
GRUP 9 
Sl,HOOH-10 

IYTE PTlt 
GRUP9l 

DI 
SI 
DS 
ES 

##EL 
ES 
DS 
SI 
DI 

ODD ROW? 
HO 

I ADJUST l'OINTElt 

ODD ROW? 
HO 
ADJUST POINTER 

tll'+SUC_110DEl,OIH l ,,o X 200 X 16 COLOR 
l HO 
, ••• SCROLL Y·RAl1 

' 1 SAYE REGISTERS . 
' 

GET SEGMENT DF Y·lt.,. 1 
MOVE ROW 

RESTORE REGISTERS 

G_MOVE_ROW J HOVE ONE ROH 

Sl,200DH NEXT ROW 
SI,8000H IN 3211: REGEN GRUP10 YES 
SI ,IOOOH·lU NO, WRAP 
DI,2000H NEXT ROW DI,8000H IN 3211: REGENT GRUPU YES 
DI ,IOOOH-160 I NO, WRAI' 
AH HUl11ER OF ROWS TO 110YE GRUpt CONTINUE TILL ALL 110YED 

;--- FIL IN THE VACATED LINE<Sl 
AL,IN ; ##32'% a er 
IYTE P'TR IIP'+SUC_110DEl,OIN I 6,o X 200 X 16 COLOR T 
GRUP131 NO 

DI SAYE REGISTERS ES 

ES,[IP'+SU ESl] GET SEGl1EHT OF Y•ltA" 1 
G_CLEAR_ROW CLEAR ROW 

ES RESTORE REGISTERS DI 

G_CLEAR_ltOW I CLEAR THAT ltOW 

IYTE l'TR [IP+SUC_110DE],t 1 110DE USES 32K REGENT 
GltUI' 15 1 HO, JUl11' 
IL 
GRUl'16 

DI,ZDOOH 
DI ,&OOON 
GRUP 1 4 

Dl,&OOOH-160 

ADJUST COUNT 
IF ZERO, THEN DONE 

IN l2K REGEN RANGE 
YES 

I ADJUST P'OINTElt 

IYTE l'TR IIP'+SUC_110DEJ, OIH l UO X 200 X 16 COLOR T 
GRUP141 j HO 

DI SAYE REGISTERS ES 

ES,IIP+su ESll GET SEGIIEHT OF Y-U" 
G.CLEAR_ROW I CLEAR ROW 

~t RESTORE REGISTERS 

0.CLEAR_ROW l CLEAR Z 110RE ROWS 
Dl,ZOOOH ♦ (ZOOOH·&Ol 
Dl,&ODOH ♦ (ZOOOH-&Ol; IH 32K REGEN RAHOE T GRUl'lS I YES 
DI ,IOOOH•UO I IACK UP POINTERS 
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0867 
0861 
0B6D0 
086F 
Ol6F CJ 

81 EF lFIO 
FE Cl 
75 AC 

GRUP'U, 

SUI 
DEC 
JHZ 

RET 

Dl,ZOOOH-10 
IL 
GRUP'U 

POINT TD HEXT LIHE 
HUBER OF LINES TO FILL 
CLEAR_LOOP 

I EVERYTHING DONE 
0870 

J 

GRAPHICS_UP EHDP 
,----------------------------------- 1 
I SCROLL_DOWK INT 10H, AH= 7 
I ----------- THIS ROUTIHE "GVE5 THE CHARACTERS WITHIN A DEFINED 

BLOCK DOWN OH THE SCREEN, FILLING THE TOP' LIKES 
WITH A DEFINED CHARACTER 

INPUT AH CURRENT CRT MODE ( MASKED ) 
AL HUMBER OF LIHES TO SCROLL ex UPPER LEFT CORNER OF REGION 
DX LOWER RIGHT CORNER OF REGION 
BH = ATTRIBUTE TO IE USED ON ILANKED LINE 
DS = DATA SEGIIENT 
ES= REGEN SEGIIEHT 

DUPUT NOHE -- SCREEN IS SCROLLED 

WORK (BP+SDC_MODE) = CURRENT CRT MODE ( MASKED ) 
[IP'+SD LRRl : LOWER RIGHT ROW P'OSITION 
[BP+SD]BSR] = BOTTO @F SOURCE ROW POSITION 
[IP+SD_ESll : SEGIIEHT OF V-RA/1 1 

r ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAA 
0870 

0870 55 
071 8J EC H 
0874 8B EC 
0176 
0177 
0171 

• 
0ltE 
0ltF 
ouo 
OUI 
ouz 
OIAS 

O BA4 
OU7 

OBA9 

ouc 
OIAD 
0AE 
OIAF 
0110 
08s1 
onz 
0112 
ons 
ons 
0116 
0117 

50 
lE 
E8 0940 R 

0171 FD 
D17C IA DI 
017E ID E7 77 

0111 II 66 00 
0114 ao FC 04 
0117 7S 05 

DIU El DUF It nae u 21 
OHE 
038E 8¢ 3£ 6049 R 14 
nu 12 1D 

Dlt5 11 76 01 
ona aa 76 oz 
089B 28 46 02 

so 
53 
51 
52 
lE 
06 

II DOU 
IE CO 

ea on, R 
07 
lf 
5 A 
59 
5 
58 

Ea nu 1t 

lF 
58 
El 0961 It 

0OB8A 83 C6 06 
DUD SD 
DUE CS 

OUF 

SCROLL_DOWN 

P'USH 
SUI 
POV 

P'USH 
l'USH 
CALL 

STD 
PO V 
AND 

NOV 
CHP 
JAE 

CALL 
JP 

SCRDNl• 

SCRDN2• 

SCRDNS, 

CNI' 
JB 
HO v 
NOV 
SUI 

P'USN 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 

NOV 
Pov 

CALL 

P'DP' 
P'OP' 
POP 
POP 
POP 
POP 

CALL 

P'OP' 
P'OP' 
CALL 

ADD 
POP 
RET 

SCltDLL_DOWN 

PltOC NEAR ... 
3{:2p9-±·s 
AX 
OS 
ERASE_SCURSOR 

DIRECTION FOR SCROLL DOWN 
IL,Al LINE COUNT TO IL 
BH,HAN_MASK STRIP KANJI BITS OFF FOR SPACE CODE 

:!SJ4,°+2? ; 4#1,{25° <r ve 
SCRDKI ; YES, HANDLE SEPARATELY 

TEXT DOWN 
SHORT SCRDNJ 

CRT ODE,KJGRAPH; KJ GRAPHICS MODE } 
SCRDN? 1 NO 

BYTE P'Tlt [IP+SD_LRRJ,DH SAVE LOWER RIGHT ROW P'OSITION 

{IE {I{ {3E:3%-3333:' save orra a sauce au rosrra 
AX 
IX ex 
DX 
DS 
ES 

{#:1-.sr 
ASSUME 

TEXT_DONN 

ES 
DS 
DX ex 
IX 
AX 

GRAP'HICS_DDWN 

DS 
AX 
APPEAR_SCURSOlt 

SP',SON LOCAL 
IP' - 

ENDI' 

SAVE IP' 
ALLOCATE 2 IYTE FOR LOCAL WORK AREA 
SET BP AS FRAME POINTER 

SAVE CRT NODE 
SAVE DS 
ERASE SOFTWARE CURSOR 

SCROLL TEXT DOWN 
END 

SAVE REGISTERS 

SET P'EDUDO CODE IUFFElt 
, TO ES 
ES:P_CODE_BUFFER 

SCROLL TEXT DOWN 

ltESltORE REGISTERS 

I SCROLL DOWN IN ORAP'HICS NODE 
ASSUNE DS: DATA 

; RESTORE DS 
RESTORE CRT MODE 
WRITES SOFTWARE CURSOR 

DEALLOCATE LOCAL WORK AREA 
RESTORE IP' 
SCROll_END 

,----------------------------------- 1 
I 
I 
I 
I 
I 

TEXT_DOWH 

THIS ROUTINE NOYES THE CHARACTERS WITHIN A DEFINED 
ILOCK DOWN OH THE TEXT SCREEN, FILLING THE TOP' LINES 
WITH A DEFINEO CHARACTER 
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INPUT IH 
IL 
ex 
DX 
DS 
ES 

ATTRIBUTE TD IE USED DH ILANKED LINE 
HUBER OF LINES TO SCROLL 
UPPER LEFT CORNER OF REGION 
LOWER RIGHT CORNER OF REGION 
DAT A SEGMENT 
REGEN SEGMENT 

OUl'UT HONE 

VOLATILE AX,IL,CX,DX,SI,DI,DS 

,------------------------------------- 
OUF TEXT_DDWN l'ROC HEAR 

OIIF 55 PUSH IP I SAVE IP OICO 53 l'USN IX SAVE ATTRIBUTE IN IH 
OICI s C? 110V AX,DX LOWER RIGHT CORNER 0BCJ Ea 09FS R CALL SCRDLL_PDSITIOH GET REGEN LOCATION 0BC6 74 IF JZ TDOWH4 

ASSUME DS:VIDEO_RA 
oaca 21 Fl SUI SL,AX SI rs FROl1 ADDRESS OICA 8 A E6 110V AH, DH GET TOTAL t RDWS OICC 2A EJ SUI AH,BL COUNT TO 11DVE IH SCROLL OICE TDDWNl: OICE E8 0A1B R CALL 11DVE_ROW I 110VE ONE ROW OIDI 28 FS SUI SI,BP 010] 21 FD SUI DI,IP 0105 FE CC DEC AH 0BD7 75 FS JNZ TDDWN1 03D9 TDOWNZ: 08D 58 l'OP AX I RECOVER ATTRIIUTE IN AH 0 DA IO ZO 110V Al,• • OIDC TDOWNS: OIDC E8 0A24 It CALL CL EAR_RON CLEAR ONE ROW DIDF Z FD SUI DI,IP GD TO NEXT ROW UEI FE Cl DEC IL 0JEJ 75 F7 JNZ TDOWN3 
DIES SD POI' II' RESTORE IP 0BE6 Cl RET SCRDLL_END 
08£7 T DOHN4 : 01£1 8A DE 110V IL,DH 0BE U EE Jl1P SHORT TDDWNZ 
OIEI TEXT_DOWN ENDP 

;------------------------------------------------------ 
SCROLL DOWN CGRAl'NICS> 

THIS ROUTINE SCROLLS DOWN THE INFORMATION OH THE CltT 

INPUT (IP+SDC_MDDEJ = CURRENT CRT MODE (MASKED) 
IIP+SD_LRRJ = LOWER RIGHT ROW POSITION 

gr g- 2, # et.f i#"ff#,#I: 
DH,DL = LOWER RIGHT CORNER OF REGION TD SCROLL 

10TH OF THE ABOVE ARE IH CHARACTER POSITIONS 
IH = FILL VALUE FOR BLANKED LINES 
Al t LINES TO SCROLL CAL=D MEANS BLANK THE ENTIRE FIELD) DS = OATA SEGMENT 
ES = REGEN SEGMENT 

OUTPUT NOTHIHO, THE SCREEN IS SCROLLED 
VOLATILE 

OIEI GltAPHICS_DOWH 
OIEI FD STD OIEC 8A DE MOY OIEE &I CZ IIOV 

DIFD Ea 15E8 R CALL 0BFJ 8 8 F8 IIOV 

OIFS 21 01 SUI IIF7 U CZ DlDl AOD 
DIFI 8A E6 

110V OIFO DD E6 SAL OIFF DO E6 SAL OCDl ao JE 0049 R 16 CP 0Co6 72 04 JI 
ocoa DO ES SAL OCOA 02 F 4 

ADD ococ GRDHI 1 

AX,IL,CX,DX,SI,DI,DS 

;-------------------------------------------------------- ASSUME CS:CODE, DS:DATA, ES±VIDEO_RAN 

l'ltOC HEAR 

; SET DIRECTION 
BL,AL ; SAVE LINE COUNT IN IL 
AX,DX ; GET LOWER RIGHT POSITION INTO AX REG 
;------ USE CHARACTER SUBROUTINE FOR l'OSITIOHIHO 
;------ ADDRESS RETURNED IS 11UL Til'LIED BY 2 FRON CORRECT VALUE {{-rs 

ox.ex 
DX, IOlH 

; SAVE RESULT AS DESTINATIDH 
; ADDRESS 
;--- DETERl1INE SIZE OF WINDOW 

ADJUST VALUES 

AH,DH SAVE VALUE OF DHNl TO AH 
DH, 1 NUL lll'L Y I ROWS IY 4 SINCE I YUT DOTS/CHAR DH,1 AHO EVEH/00D ROWS 
CR]_ODE,KJGRAPH; KANJT GRAPHICS MODE p 
GRD l J HO 
DH,1 
DH,AH : NUL TIPLY I ROWS IY 9 nHCE 11 YEil DDTSICNAlt 
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ICOC El 1D'5 It 
0COF 89 66 04 

OC12 IA 66 00 
OC15 IO FC 06 
OC11 74 21 

OCU DO EZ 

OC1C D1 E7 
OC1E 0 

CALL 
IIOV #5l3I25%. } 255{{3F·" cssss sere or v-um 

;--- DETERIIINE CRT NODE 
AH,IBP+SDC_MODE); SET CRT HODE TO AH 
AH,6 1 TEST FOR HIGH RES 
GRDNZ ; FIND SOURCE DOWH 

;--- PHEDIUH RES DONN 
DL.1 $ COLUrNS 2, SINCE 2 BYTES?CHAR 

(OFFSET OK> 
DI,1 OFFSET •2 SINCE 2 IYTES✓CHAR 
DI POINT TD LAST IYTE 

OC1F 
oczz 
0c26 
OC27 
OC29 
oczc 

80 FC 04 
74 17 
IO FC OS 
74 12 
ID FC 0A 
74 OD 

OC2E ao FC n 
Otll 74 01 

0C33 4F 
OC34 DO E2 

OC3' D1 E7 
OC]I 13 C7 03 

ocn 
ocn ZA ED 

OCSD 10 SE 0049 R 16 
0c62 73 0D 
0C64 80 FC 09 
OCH la OOFO 
0C«A 72 08 
OC4C II OOAO 

OUF El 03 

OC51 
0c51 B8 0280 
0C54 
OC54 OS Fl 

OC56 0A DI 
ocsa 75 It 

OC5A IA DE 
OC5C 10 JE 0049 It 19 
OC61 72 OD 

OC61 
OC67 
ocu 
OC6D 
OC6D 
OC70 
OC70 

OCtZ 
OC97 
OC91 

ocn 

OCtl 
OC9f 

• 

F6 0 01 01 
74 4 
11 C7 ]FIO 

Et OD19 It 

Et OD41 R 
OC7] 
OC73 IA CJ 
OC75 Do EJ 
OC77 DO EJ 

OC7t 10 JE 0049 It 14 
OC7E 7Z °' 
ocao 00 EJ 
ocaz oz DI 
0c84 
OCH IA CJ 
OC86 14 50 
ocaa F6 E4 
ocu 81 f7 
0CSC 28 Fo 
OCIE IA E6 
OC90 ZA El 

80 J€ 0049 R l4 
°' 1F 

72 06 

ao 7E oo n 
7l 2C 

OCA1 
OCAI El OD6J It 

0CA4 80 7E 00 09 
0CA 72 15 

OCU II C6 2000 
OCAE 11 C7 2000 
0c82 E8 0D6J R 

OCl5 11 EE 4050 
OCl9 11 EF 4050 
OCID FE CC 

GRDNZ: 

GRDN3 : 

GRDN6 : 

GRDNS : 

GRDN6 : 

GR DN7 : 

GltDNl1 

GRDNt, 

IIDV 
CAP 
JZ 

SAL 

SAL 
INC 

CIII' 
JZ 
CIIP 
JZ 
CP 
JZ 

cap 
jz 

DEC 
SAL 

SAL 
ADD 

SUI 

CHP 
JAE 

CHP 
IIDV 
JC 
IIOV 

JHP 

IIDV 

ADD 

DR 
JNZ 

HOV 
CIU' 
JI 

TEST 
JZ 
ADD 

JHP 

JIU' 

IIDV 
SAL 
SAL 

CHP 
JI 

SAL 
ADD 

IIDV 
110V 
11UL 
110V 
SUI 
110V 
SUI 

CIIP 
PUSH 
PDP 

JI 

CIIP' 
JAE 

CALL 

Cl1P' 
JC 

ADD 
ADD 
CALL 

SUI 
SUI 
DEC 

AH,4 
GRDNZ 
AH,5 
GRDNZ 
AH,OAH 
GRDN2 

eh, Obh 
gr dn? 

DI 
DL,1 

DI,1 
DI,J 

AH,9 
AX,80(8/Z-1) 
GRDN4 
AX,160N(8/4-1) 

G_MOVE_ROW 

Sl,2000H 
DI,2000H 
G_l10VE_ROW 

SI. UOOH+ao 
DI,4000H+IO 
AH 
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TEST FDR 11EDIUII RES 
FIND_SDURCE_DOWN 
TEST FOR 11EDIU11 RES 
FIND_SOURCE_DOWN 
TEST FDR 11EDIUII RES 
FIND_SDURCE_DOWN 

test for 660 x 200 x 16 color 
flnd_source_down 

CH,CH 

t CDLUIINS • 2 AGAIN, SINCE 4 IYTES✓CNAR 
(OFFSET OK> 
OFFSET •2 AGAIN, SINCE 4 IYTES✓CHAlt 

; POINT TD LAST IYTE 
1------ DETERIIINE THE SOURCE ADDRESS IN THE IUFFElt 

; FIND_SOURCE_DDWN 
; ZERO TD HIGH Of COUNT REG 

CRT IIDDE,KJGRAPH; KJ GRAPHICS NODE 
GRDis : YES 

;--- ANK GRAPHICS 
; USING 32K REGEN? 
; OFFSET TD LAST ROW OF PIXELS 

ND, JUl1P 
OFFSET TO LAST ROW 0OF PIXELS 

l t LINES TD SCROLL IS ZERO 

IF 16K REGEN 

IF UK ltEGEM 
SHOltT GRDN4 

;--- KJ GRAPHICS 
AX,IO•Cll✓Z-1) l OFFSET TO LAST ROW OF PIXELS 

DI,AX POINT TO LAST ROW OF PIXELS 

IL ,IL 
GRDN7 

IL,DN 
CRT_l10DE, UH 
GRDN6 

IYTE PTR [IP'+SD_LRRl,l 
GRDN5 
DI,4000H-IO 

SET ENTIRE FIELD 
KJ GRAPHICS J2K REGEN? 

ODD ROW? 
YES 
ADJUST P'OINTElt 

GRDN16 

GRDNlt 

AL, IL 
IL, 1 
ll,1 

$},7PF-9or} 5}{O1 oar1cs oe 1 

SAVE VALUE OF BLI TO AL 
UL TIPLY HUMBER OF LINES BY 4 

IL,1 
IL,Al 

AL,IL 
AH,10 
AH 
SI,DI 
SI,AX 
AH,DH 
AH,IL 

UL TIPLY NUHBER OF LINES BY 9 

GET NUIIIER OF LINES IN AL 
80 IYTES/ROW 
DETERIIINE OFFSET TO SDUltCE 
SET UP SOURCE 
SUBTRACT THE OFFSET 

NUl18ER OF ROWS IN FIELD 
DETERMINE HUPTBER TO HOVE 

CRT_IIODE,KJGRAPN; KJ GltAPHICS IIDDE? 
ES l 10TH SEGIIENTS TO REGEN 
DS 

ASSUIIE DS,VIDEO_RAII 
GRDNt I NO 

;--- LOOP THROUGH, "OVING ONE ltOW 
;--- AT A TIME, BOTH EVEN AND ODD FIELDS 

BYTE PTR (BP+SDC_MODE),9 1 MODE USES 32K REGEN } 
GRDNll I YES 

; ROW. LOOP DOWN 
1 OvE ONE"Ro 

BYTE PTR (BP+SDC_MODE),9 1 MODE USES 32K REGEN! 
GIIDH10 ; HO, JUl1P 

I ADJUST POINTERS 

OVE 2 HORE ROWS 

BACK UP POINTERS 

ADJUST COUNT 
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OCIF 
OCIF 11 EE 2050 
OCCJ 11 EF 2050 
OCC7 FE CC 
0CC9 75 D6 
OCCI El H 
OCCD 
OCCD F6 46 11 01 
OCDI 74 04 
OCDJ II C7 JFIO 
OCD7 
0CD7 F6 46 02 11 
0CD 74 04 
OCDD II C6 JFIO 
OCEI 

OCEI U 7E 00 OI 
OCE5 75 11 

OCE7 57 
OCEI 56 
OCE9 IE 
OCEA U 

ocn IE 5E 14 
OCEE 8E 56 04 
OCFI E8 0D6J R 
OCF4 17 
OCF5 IF 
OCF6 5E 
OCF7 SF 
OCFI 
OCFI ES OD6J R 

OCFI II EE 60IO 
OCFF 83 FE 00 
0D02 7D 04 
0004 II C6 7F60 
oooa 
oooa u EF uoo 
ODOC U FF DO 
ODOF 7D 04 
ODIi II C7 7F60 
ODIS 
0D15 FE CC 
0011 15 ca 
0Di9 
0D1' U C7 
ODIi 

1011 IO 7E 00 DI 
IDIF 75 U 

0021 57 
0022 04 

0D23 8£ 46 04 
0026 El OD7C It 

0p29 07 
0DZA SF 
0021 
OD21 Ea 007C It 

0D2£ 11 EF 6000 
0032 13 FF 00 
0D35 7D 04 
OOH II C7 7F60 
ODJI 
ODSI FE Cl 
ODJD 75 DC 

ODJF El 20 

OD41 
0041 U C7 
0D63 
ODU U OD7C It 

OD46 ao 7E oo ,, 
ODO 72 OD 

004C &I C7 2000 
0D50 U 0D7C It 

OD5J II EF 4050 
OD57 FE Cl 
0D59 
0D59 II EF 2050 
OD5D FE Cl 
0D5F 75 £2 
0D61 
0D61 FC 
OD62 Cl 

0D63 

GRDNll1 
SUI 
SUI 

DEC 
JNZ 
JPIP 

GRDNI1 : 
TEST 
JZ 
ADD 

GRDN12 : 
TEST 
JZ 
ADD 

GRDNI J : 

CPII' 
JNE 

PUSH 
PUSH 
PUSH 
PUSH 

PIDV 
PIDV 
CALL 

1'01' 
POI' 
POP 
POP 

GRDN131 : 
CALL 

SUI 
CPIP 
JGE 
ADD 

GRDNI4 : 
SUI 
CPIP 
JGE 
ADO 

GRDNU, 
DEC 
JNZ 

GRDNI6 : 
PIOV 

GRDHI? : 

CPIP 
JNE 

l'USH 
PUSH 

PIOV 
CALL 

1'01' 
1'01' 

GRDN171: 
CALL 

SUI 
CPII' 
JGE 
ADD 

GRDNI8 : 
DEC 
JNZ 

JPII' 

Sl,ZODDH+ID 
01,ZOODH+ID 

AH 
GRDN9 
SHORT GRDN1' 

I PIOVE TO NEXT ROW 

l NUPIIElt OF ROWS TO PIOVE 
l CONTINUE TILL ALL PIOYED 

3--- 32K REGEN KJ MODE 
IYTE l'TR [ll'+SD_LltRl,1 I ODD ROW? 
GRDN1Z ; YES 
Dl,4DOOH-ao ADJUST POINTElt 
BYTE PTR (BP+SD_SR),1 
GRDHU 
SI,4000H-80 

Ds,(BP+SD_ES!) 
Es,(BP+SD_ES11 
G_novE_RO 
ES 
DS 
SI 
DI 

G_MOVE_ROW 

Sl,6000N 
Sl,ODOOH 
GRDH14 
SI ,IODOH-160 

Dl.6DODH 
Dl,DODOH 
GRDHIS 
DI,8000H-160 

AH 
GRDNU 

AL, BH 

DI 
ES 

::3-° 
ES 
DI 

O_CL EAR_ROW 

Dl,6000H 
Dl,OOOH 
GRDH18 
DI,8000H-160 

IL 
GRDN17 

ODO ROW? 
YES 
ADJUST l'OINTER 

IYTE PTR [ll'+SDC_PIODEl,OIH l 640 X 200 X 16 COLOR? 
GRDNUI ; NO 

;--- SCROLL V-RAM 1 DI I 
SI l SAVE REGISTERS OS I 
ES l 

GET SEGftEHT OF V-RAH 1 

PIOVE ROW 

I 
I RESTORE REGISTERS . 

PIOOE ONE ROW 

NEXT ROW 
IN lZK REGEN? 
YES 
NO, WRAP 

NEXT ROW 
, IH 32K REGEN 
; YES 

NO, WRAP 

ADJUST COUNT 
CONTINUE TILL All PIOVED 

I ATTRIIUTE TO Fill WITH 

IYTE PTR [ll'+SDC_PIODEl,OIH l 640 X 210 X 16 COLOR? 
GRDN171 l NO 

SAVE REGISTERS 

GET SEGIIENT OF V-RAPI 1 
CLEAR ROW 

RESTORE REGISTERS 

l CLEAR A ROW 

NEXT ROW 
IN 32K REGEN } 
YES 
HO, WRAI' 

HUPIIER OF LINES TO Fill 
CLEAR ROW LOOI' DOWN IY 2 ltOW 

SHORT GRDNZZ l DONE 

GRDNI 9: 1------ Fill IN THE VACATED llHECSl 
l CLEAR_EHTRY_DOWN PIOV AL,BH ; ATTRIIUTE TO Fill WITH GR DN20 : 

! #E#-1'35%" CALL G_CLEAR_RON 

CPIP IYTE PTR IIP+SDCJIODEI, 9 1 NODE U5ES 32K REGENT JC GRDN21 1 HO, JUPIP 
ADD DI,2000H NEXT ROW CALL G_CLEAR_RON CLEAR 2 PIORE ROWS 
SUI DI,4000H+80 BACK UP POINTERS DEC IL l ADJUST CDUHT GRDN21 : 
SUI DI, 200 OH+ao POINT TO HEXT LINE DEC L 

NUBER OF LINES TO Fill JHZ GRDH20 
CLEAR_LOOP_DOWN GRDN22: 

CLD 
RESET THE DIRECTION FLAG RET 
EVERYTHING DONE 

GRAPHICS_DONN EHDI' 

! -------------------------------- 
1 PIGVE ONE ROW C GRAPHICS 
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THIS ltOUTIHE NOVES OHE GRAPHICS ROW 

INPUT DL = NOYE COUNT IH IYTE 
DS: SI = SOURCE ROW ADDRESS 
ES:DI = DESTIHATIOH ROW ADDRESS 

OUTPUT SI 
DI= 

VOLATILE CL 

SI + 2000H 
DI + 2000H 

;------------------------------------------------ 
0D63 

0D63 8A CA 
0065 56 
OD66 57 
0D6 7 F3Z A4 
0D69 5F 
0 D6 A 5E 
0D61 81 C6 2000 
0D6F II C7 2000 

0D73 56 
OD74 57 
0D75 8A CA 
0D77 Fl.I A4 
0D79 5F 
0D7A 5E 
0D71 Cl 

1D7C 

0D7C 

0D7C 8A CA 
0D7E 57 
OOH F3/ AA 
ODIi SF 

0D&2 81 C7 2000 
0D&6 57 
0D&7 8A CA 
CD89 F3/ AA 
ODU SF 

ooac Cl • IDID 

0DaD 

ooao 80 3E 0049 R 04 
0092 72 43 
0D94 ao lE 000 R 14 
0D99 73 0C 
0D9 ao SE 000 It 10 
0DA0 73 oc 
0DA2 Ea OOFC It 
0 DA5 El J8 
OOA7 
ODA7 .. OOAO 
0DAA IE Cl 

G_MOVE_ROW PROC HEU 
OV CL,DL I NUl'IIER OF IYTES IN THE RON 
PUSH SI 
PUSH DI SAVE POINTERS 
REP PIOVSI l'IOVE THE EVEN FIELD POP DI 
POP SI 
ADD Sl,2000H 
ADD 01.2000H I POINT TO THE ODD FIELD 
PUSH SI 
PUSH DI SAVE THE POINTERS 
l'IOY CL ,DL COUNT BACK 
REP NOVSI l'IOVE THE ODD FIELD 
POP DI 
POP SI POINTERS UCK 
RET I IETURH TO CALLER 

G_OVE_RON ENDP 

1------------------------------------------------- 
CL EAR OHE ROW ( GRAPHICS ) 

THIS ROUTINE PIOYES ONE GRAPHICS ROW 

IHPUT 

OUTPUT 

INPUT 

CNP 
JC 

CP 
JAE 

CPII' 
JAE 

CALL 
Jl'IP 

RDACCl 1 
NOV 
l'IOV 

AH = 
IH = 
OS 
ES 

OUTPUT AL 
AH 

DL = CLEAR COUHT IH IYTE 
ES:DI DESTIHATIOH ROW ADDRESS 

DI DI ♦ 2000H 
VOLATILE Cl 

, ----------------------------------- 
G_CL EAR_RON PltOC NEAR 

l'IOY CL,DL 
PUSH DI 
REI' STOSI 
POP 01 
ADD 01,ZOOOH 
PUSH DI 
NOV CL,DL 
REP STOSI 
POP DI 

ltET 

GRAPHICS_READ 
SHORT RD0AC CS 

{:!-®.srr 
A-45 

HUl'IIER OF IYTES IN FIELD 
SAYE l'OIHTER 
STORE THE HEW VALUE 
POINTER UCK 

I POINT TO ODD FIELD 

I FILL THE ODD FILELD 

1 It ET URN TO CALL Elt 
O_CLEAR_ROW ENDP 

1----------------------------------------- I . READ_AC_CURRENT 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1--- -- - -- ---- -- --- - - ------ - - - --- --- - -- - -- -- 

AS SUl'IE CS:COOE, DS:OATA, ES:YIDEO_RAl'I 

!HT 10H, AH = I 
THIS ROUTINE READS THE ATTRIIUTE AND CHARACTEI AT THE 
CURRENT CUUOR POSITION AND RETURNS THEN TO THE CALLER 

CURREHT CRT l'IOOE (l'IASKED> 
DISPLAY PAGE ( ALPHA NODES ONLY ) 
DAT A SEGtlENT 
REGEN SEGMENT 

CHU READ 
ATTRIBUTE READ 

READ_AC_CURRENT PROC NEAR 

CRT l'IODE,GRAPNICS11S THIS ANK TEXT NODE ! 
RACC4 ; YES 

CRT ODE,KJGRAPH; KANJI GRAPHICS l'IODE ! 
RACCI ; YES 

CRT NODE,KJ NODE; UHJI TEXT l'IOOE ! 
RACC? = ; YES 

READ ANK GRAPHICS 
EHD 

SET PEDUDO CODE IUFFU SEGl'IEMT 
TO ES 
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ODAC 32 FF 
0DAE 
ODAE El ODEO I 
ODIi II Fl 
0D13 06 
0D8' 1F 

0D15 AD 

0016 F6 C4 80 
ODU 74 24 
ODIi F6 C4 08 
ODIE 75 OI 

ODCO U El 
ODC2 u oc 
0cs E8 1842 R 
ODC7 8A CS 
ODCt EB 14 

ODCI 
ODCI u ca 
ODCD U 6C FC 
0000 ES 142 R 
ODDS 8A CI 
0005 El II 

0007 
00D7 El ODEO I 
ODDA II Fl 
ODDC 06 
ODDD 1F 
ODDE AD 
ODDF 
ODDF cs 
ODEO 

tDEI 

IDEO IA CF 
00[2 32 ED 
ODE4 II Fl 
ODE6 DI E6 
ODE& 8B $6 OS5C I 
ODEC 
ODEC 3J D 
ODEE EJ 06 
ODFO 
ODFO 03 lE IUC I 
0DF4 E2 FA 
ODFS 
ODF6 E8 06DS R 
ODF9 03 Dp8 

ODFI c3 
ODFC 

XDR BH,BH CLEAR DISPLAY PAGE 
RDACCZt l READ_AC_COHTIHUE 

CALL FIHD_POSITION 
ESTAILlSH ADDRESSING IN SI Pov SI,ax 

PUSH ES 
; GET SEGMENT FOR QUICK ACCESS POP DS 

ASSUME DS:VIDEO_RAM 

LODSW GET THE CHARIATTR 
TEST AH,ZEHIIT 2 IYTE CODE ? JZ RDACCS HO 
TEST AH,ZEH211T 1 2ND IYTE CODE ? JHZ RDACCS I YES 

;--- 1ST BYTE 
HOV CH,AL I SET 1ST CHARACTER'S CODE TO CH HOV Cl,DS:[Sll I SET 2ND CHARACTER'S CODE TO CL CALL CHECK_ROSS_CDDE ; CHECK AND CONVERT ROSSUH CHARACTER CODE 
POV Al,CH SET 1ST IYTE OF CONVERTED CODE JHP SHORT RDACC5 END 

RDACCJ: ;--- 2ND BYTE 
NOV Cl,Al ; SET 2ND CHARACTER'S CODE TO CL 
MO V CH,DS• CSI-41 ; SET 1ST CHARACTER'S CODE TO CH CALL CHECK_ROSS_CODE ; CHECK AND CONVERT ROSSUM CHARACTER CODE 
AO V Al,Cl I SET 2ND IYTE OF CONVERTED CODE JMP SHORT RDACC5 

ASSUME DS:DATA RDACC4: READ_AC_CONTINUE CALL FIND_PDSITIDN 
IIOV Sl,IX ESTABLISH ADDRESSING IN SI PUSH ES 
POP DS GET SEGPIEHT FOR QUICK ACCESS LODSW GET THE CHARIATTR 

RDACCS: 
RET 

READ_AC_CURRENT EHDP 

1------------------------------------------ l 
FIHD_POSITIDN 

THIS RDUTIHE DETERIIIHES THE IEGEH ADDRESS FORN 
CURRENT CURSOR POSITION 
INPUT IH 

OUTPUT ax= 

VOLATILE 

DISPLAY PAGE 

REGEN ADDRESS CORRESPONDING TO 
CURRENT CURSOR POSITION 

AX, CX 

;------------------------------------------ ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAH 
FIND_POSITION PROC HEAR 

PO v CL.IH DISPLAY PAGE TO ex XOR CH,CH 
110Y s1,¢X PIOVE TO SI FOR INDEX SAL SI, 1 ; • 2 FOR WORD OFFSET IIOV AX, [SI+ OFFSET CURSOR_POSHI ; GET ROWtCOLUPIH OF THAT PAGE 

FIHD_PDSH lAIEL HEAR CALLED FROPI WRITE ALT CURSOR XOR ax.ax SET START ADDRESS"TO ZERO JCXZ FPOSZ NO_PAGE FPDSll PAGE LOOP ADD #:5}'-+· LENGTH OF IUFFER LOOP 
FPOSZ, 

HD_PAGE CALL POSITION OETERIIIHE LOCATION IN REGEN ADD IX,AX ADD TO START DF REGEN 
RET 

FIHD_POSITIOH EHDP 

: ------------------------------ 
1 GRAPHICS READ ; 
; 

INPUT AH: CRT PHODE ( ASKED ) 

INPUT HONE (O IS ASSUPIED AS THE BACKGROUND COLOR) 

OUTPUT AL: CHARACTER READ AT THAT POSITION 10 RETURNED IP NDNE FDUHDl 

1 NOTE O IS ASSUMED AS THE BACKGROUND COLOR 

: VOLATILE IX,CX,DX,Sl,DI,DS,ES 

1-------------------------- 
ASSURE cs:cODE, sibiii, ES:VIDEO_RAH 
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ODFC 

ODFC 55 
ODFD al EC 10 
OEOO aa EC 

OE02 50 

OEOl Ea 15E5 It 
OE06 U FO 

0E08 58 
OE09 06 
OEOA lF 

OEOII 16 04 

OEOD ao FC 16 
OElO 74 11 

OE12 ao FC 04 
0E15 74 56 

0El7 ao FC 05 
OEIA 74 4F 

OElC U FC 0A 
OElF 74 0 

OE21 El 17 

GRAPHICS_READ 

PUSH 
SUI 
IIOV 

PUSH 

CALL 
IIOV 

POP 
PUSH 
POP 

IIOV 

CIII' 
JZ 

CIIP 
JZ 

CIIP 
JZ 

CIIP 
JZ 

JIii' 

OE23 
OE23 U 0.4 
OE25 88 66 Q0 
0E238 45 

OE29 8A 86 2000 
OE2D U 46 00 
0EJ0 45 
OE31 
OE3 
OE36 

OE38 

OElA 
OEJA 
one 
OElE 
OElE 
OE«1 
OE45 

OE51 
OE5F 
061 
OE61 
0£65 
OE67 

OEU 
OE6B 
0E6D 
0E6D 
OE70 
O€74 

• 

al C6 50 
FE CE 
75 El 

El SE 

DI E6 
DI E6 

El OF03 R 
U C6 2000 
El OF03 R 

OEU 10 FC 0, 
OE48 75 14 

OE4D 81 C6 2000 
OE51 Ea OFOl It 

OE54 U C6 2000 
OE5& la OF03 R 

U EE lFIO 
FE CE 

81 EE IFIO 
FE CE 
75 D5 

OUt £1 2D 

DI E6 

Ea OECF It 
U C6 2000 
El OECF R 

OE77 ao FC U 
OE7A 75 14 

one u c, 2000 
OEao El 0ECF It 

OUl II C6 2000 
0E87 E8 OECF R 

OEU II EE 3FIO 
OESE FE CE 
0 E90 
OE90 11 EE IFIO 
OE94 FE CE 

0£96 75 D5 
OE98 
OEU II DD 
OEU al ED 11 

GREADL : 

GREAD2 : 

GREADJ : 

GREAD+: 

GREAD0S : 

GREAD6 : 

GRUD7: 

IIOV 
IIOV 
INC 

IIOV 
IIOV 
INC 

ADD 
DEC 
JNZ 

JIii' 

SAL 
SAL 

CALL 
ADD 
CALL 

CIII' 
JHE 

ADD 
CALL 

ADD 
CALL 

SUI 
DEC 

SUI 
DEC 
JNZ 

JPII' 

SAL 

CALL 
ADD 
CALL 

CIII' 
JHE 

ADD 
CALL 

ADD 
CALL 

SUI 
DEC 

SUI 
DEC 

JNZ 

PROC HEAR 
IP 
3;--@ 
AX 

AL,15Il 
IIPl,AL 
IP 

AL,15I+2000HI 
IIPl,AL 
IP 

SI,IO 
DH 
GREAD1 

SHORT GREAD8 

51,1 
SI.1 

LOW_READ_YTE 
SI,2000H 
LOW_READ_BYTE 

AH,9 
GREADS 

SI,2000H 
LOW_READ_BYTE 

51,2000H 
LOW_READ_BYTE 

$1,40004-80 
DH 

Sl,2000H-IO 
DH 
GREADJ 

SNORT GltEADa 

SI, 1 

IUD READ IYTE 
s1.ZoonN" 
I0_READ_BYTE 

AH,OAH 
GRUD7 

51,2000H 
MID_READ_BYTE 

{I5-{e snce ro save rt ea cot rori 
POINTER TO SAVE AREA 

SAVE CRT IIODE 

g'#POSITION COVE@TEpg To OFFSET IN REGEN 
~ SAVE IN SI 

;------ DETERIIINE GRAPHICS PIODES 
AX ; RESTORE CRT IIOOE 
ES 
05 ; POINT TO REGEN SEGIIENT 

ASSUPIE DS: VIDEO_UII 
DH,4 ; HUIIIER OF PASSES 
AH,6 
GREADl I HIGH RESDLUTIDN 
AH, 6 
GREAD5 
AH,5 
GREADS 
AH,OAH 
GREAD5 

PIEDIUII RESOLUTION 

IIEDIUII RESOLUTION 

IIEOIUII RESOLUTION 
SHORT GREAD2 I LOW RESOLUTION 

1------ HIGH RESOLUTION RUD 
;-GET VALUES FROPI REGEN BUFFER AND CONVEltT TO CODE POINT 

GET FIRST IYTE 
SAVE IN STORAGE AREA 
NEXT LOCATION 

GET LOWER REGION IYTE 
ADJUST AND STORE 

l'OINTER INTO REGEN 
LOOP CONTROL 
DO IT SOIIE IIORE 

GO 11A TCH THE SAVED CODE l'OINTS 

;------ LOW RESOLUTION READ 

OfF5EU4 SINCE 4 BYTES✓CNAR 

GET 4 BYTES FRDII REGEN INTO SINGLE SAVE 
GOTO LOWER REGION 
GET 4 BYTES FROII REGEN INTO SINGLE SAVE 

DO WE HAVE A 321t REGEN AREA? 
NO, JUIIP 

GOTO LOWER REGION 
GET 4 IYTES FROPI REGEN INTO SINGLE SAVE 
GOTO LOWER REGION 
GET 4 BYTES FROII REGEN INTO SINGLE SAVE 
ADJUST POINTER 

ADJUST l'OINTER IAClt TO UPl'Elt 
I DO IT SOPIE IIORE 

l GO IIATCH THE SAVED CODE POINTS 

1------ IIEOIUII RESOLUTION READ 

; 3#,443'58 > sresvcn 
GET PAIR BYTES FROII REGEN INTO SINGLE SAVE 
GO TO LOWER REGION 
GET THIS PAIR INTO SAVE 

00 WE HAVE A 321t REGEN UEA? 
NO, JUIIP 

GOTO LOWER REGION 
GET l'AIR IYTES FROII REGEN INTO SINGLE SAVE 

SI,200QH GOTO LOWER REGION 
PIID_READ_IYTE GET PAIR IYTES FROII REGEN INTO SIHGU SAVE 
SI,OOOH-10 1 ADJUST POINTEII 
DH 

SI.2000H-IO ADJUST POINTER IAClt INTO UPl'ER DH 

GREA06 

PIOV 
sua IX,11' 

IP,& 

ltEEP GOING UNTIL ALL a DONE 
--- SAVE AREA HAS CHARACTER IN IT, IIATCN lT 
FIND CHU 
SET POINTER TO FONT PATTERN 
ADJUST POINTER TO IEG1HNING OF SAVE AREA 
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OE9D n F5 P10V Sl,IP 
ENSURE DIRECTION OEtF FC CLD ouo 33 CD XOR AX, AX CURRENT CODE POINT IEIHG P1ATCHED 

OEA2 16 PUSH ss ESTABLISH ADDRESSING TO STACK 0EAJ IF POP DS FOR THE STRING COMPARE 0EA4 16 PUSH ss ESTABLISH ADDRESSING TO STACK 0 EAS 07 POP ES ; FOR THE STRING COMPARE 
ASSUltE DS:STACK, ES:STACK 

O EA6 BA 0100 POV DX,256 I HUMBER TO TEST AGAINST 0EA9 GREADS : 
SAVE AREA POINTER 0 EA9 56 PUSH SI 

0 EA A 50 PUSH AX SAVE AX OUI 56 PUSH SI SAVE SI 
0EAC 32 ED XOR CH,CH CLEAR FOR HAHKAKU FONT OEAE IA ca OV CL,Al SET CHARACTER CODE OEIO 32 co XOR AL,AL SET REQUEST IASE FONT FUNCTION 
OEl2 52 PUSH DX SAYE OX OE13 16 00 P10V OH,O IHOICATES AHK MODE 0EBS EB 1463 II CALL FONT DO IT OEII 5 POP ox RESTORE OX 0EB9 II Fl POV 01,IX SET FONT TOP ADDRESS TO 01 
OEII SE POP SI RESTORE SI OEIC 58 POP AX RESTORE AX 
OEID ., oooa P10Y Cx,8 NUMBER OF BYTES TO MATCH IECO F3/ A6 REPE CAP SB COMPARE THE I IYTES 
OEC2 SE POP SI OECl 74 05 JZ GREA010 I IF ZERO FLAG SET, THEN MATCH OCCURRED 
DEC5 FE CD INC Al NO PATCH, MOVE ON TO NEXT DEC7 $ A DEC DX LOOP CONTROL DECI 75 DF JHZ GREAD9 ; DO All OF THEM 

;---CHARACTER IS FOUND ( AL=0 IF NOT FOUND OECA GIIEAOIO: OECA 83 C4 10 ADD SP,RAC_LOCAL READJUST THE STACK, THROW AWAY WORK AREA DECO 50 POP BP RESTORE IP 
DECE Cl RET All DONE 
DECF GRAPHICS_READ EHDP 

,-------------------------------------------------- 
PED_READ_BYTE . 

l . 
I . 
1 

THIS ROUTINE WILL TAKE 2 BYTES FROH THE REGEN IUFFER, 
COMPARE AGAINST THE CURRENT FOREGROUND COLOR, AND PLACE 
THE CORRESPONDING OH✓OFF IIT PATTERN INTO THE CURRENT 
POSITION IN THE SAVE AREA 

INPUT 

l r 

OUTPUT 

VOLATILE 

AH : CRT P10DE ( ASKED ) 
Sl,OS : POINTER TO REGEN AREA OF INTEREST 
ax= EXPANDED FOREGROUND COLOR 
IP: POINTER TO SAVE AREA 
BP = BP+] 

CX,DL 

OECF 
DECF 50 
OEOO ID FC DA 
OEOl 8A 24 
OED5 8A 44 01 
OEOI 75 11 

OEDA 53 
DEOI B9 ODOI DEDE "; OEDE DO FC 
DEEo 01 DI 
DEE2 DD fl 
0EE4 DI DI 
OEE6 E2 F6 

OEEI II Cl 0EE 5 8 
OEEI 
DEEi 19 CDDO OEEE 32 D2 
OHO 
OEFo 85 Cl 
DEFZ 7 4 Dl 
OEF4 Ft 
DEF5 
OEF5 DO oz 

;---------------------------------------------------- 
ID_READ_BYTE 

PUSH 
CAP 

P10V 
P10V 

PIIOC HEAR 
AX 
AH, OAH 

AH, !SI I 
Al,ISI♦l) 

SAVE CURRENT AX 
IH 640X200 4 COLOR ODE? 
GET FIRST BYTE 
GET SECOND IYTE 

JNE P1RIYTEZ I HO, JUIIP 

IH 640X200 4 COLOR P10DE, All THE cO IITS ARE IN ONE IYTE, AND ALL 
THE cl IITS ARE IN THE NEXT IYTE. HERE WE CHANGE THEA BACK TO NORP1AL clcO ADJACENT PAIRS. 

PUSH IX SAVE REG P1DY Cx,8 SET LOOP COUNTER IIRIYTEl: 
SAR AH, l cO IIT INTO CARRY RCR IX, l AND INTO IX 
SAR Al, l I cl BIT INTO CARRY RCR IX, l AND IHTO ax LOOP RBYTEI REPEAT 
P10V AX,BX RESULT INTO AX PDP IX RESTORE IX P1RIYTE2: 
P10V CX, 0CO00H 2 BIT HASK TO TEST THE ENTRIES MRBYTES: 
X OR Dl,DL RESULT REGISTER 
TEST AX,CX 

IS THIS SECTION IACKGROUND! JZ IRBY TE4 
IF ZERO, IT IS IACKGROUHD 

RBYTE4: 
STC 

l WASN'T, SO SET CARRY 
RC DL,1 

I P10VE THAT IIT INTO THE RESULT 
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OEF7 Dl E9 SHR CX,1 
ftOYE THE HASK TO THE RIGHT IY 2 ans OEF9 Dl E9 SHR CX,1 OEFB 73 F JHC PRBYTEJ 00 IT AGAIH IF ftASK DIDN'T FALL OUT 

OEFD aa 56 .. PIOV (BP),DL STORE RESULT IN SAYE AREA OFOO 45 INC BP ADJUST PDINTElt 
OFOl 58 POP AX RESTORE AX OF02 CJ RET ALL DONE 
OfOl ID_READ_BYTE EH DP 

1-------------------------------------------------- 
l . LOW_READ_BYTE 

THIS ROUTINE WILL TAKE 4 BYTES FROP1 THE REGEN IUFFU, 
COMPARE FOR BACKGROUND COLOR, AND PLACE 
THE CORRESPONDING OH✓OFF BIT PATTERN INTO THE CURRENT 
POSITION IN THE SAYE AREA 
INPUT SI ,DS = POIHTER TD REGEN AREA Of INTEREST 

BP : POIHTER TO SAYE AREA 
OUTPUT BP = BP ♦ 1 
VOLATILE CX,DL 

. --------------------------------------------------- 
oFo3 LOW_READ_BYTE PROC HEAR 
OFU 50 PUSH AX I SAYE CURRENT AX 
OF04 IA 24 P10Y AH, [SI] ;GET FIRST 2 BYTES OF06 IA 4 4 01 P10V AL,[SI+ll 
OF09 32 DZ XOR DL, DL OFOI El OFlD R CALL BUI L D_HIIIL E ;BUILD HIGH HIBBLE 
OFOE IA 66 02 IIGV AH, [SI+Zl ; GET SECOND Z BYTES OF11 IA 44 03 IIOV AL,(ST+3] OF14 El OFID R CALL BUILD_HIIBLE ;BUILD LDW HIIBLE 
OF17 aa 56 IO PIDY [BPI,DL ;STORE RESULT IH SAYE AREA OFU 45 INC ., 

l ADJUST POINTER 
OFU 58 POP AX l RESTORE AX OFIC CJ RET 
OFID LOW_READ_BYTE EHDP 

I - --- -- -- ----- --- ---------------------------------- I 
I BUILD_HIBBLE . 

IFIO 

DFID ., FOOO OFZO 
OFZO 85 Cl 
0F22 7 4 01 

OF24 Ft 
0F25 
0F25 DO DZ 0FZ7 DI Et 0F29 DI Et DF28 DI E9 OF2D D1 Et 
OF2F 73 EF 
OF3I CJ 
0F32 

THIS ROUTINE WILL TAKE I WORD FRDP1 THE REGEN IUFFER, 
; AND P1AKE 4 IIT PATTERN FRON THAT. 
I 
I INPUT AX ANY WORD DF REGEN IUFFER I 
I OUTPUT DL • DOT HTTERH 
I !LOW NllllE, HIGH IS LOW NIULE OF INPUT Dll I 
I VOLATILE ex 
I 1--------------------------------------------- 
BUILD_NIBBLE PROC NEAJt 

HOV CX,OFOOOH I 4 IIT ftASK TO TEST THE ENTRIES ILDHlr 
TUT AX,CX IS THIS SECTION BACKGROUND? JZ llDNZ IF ZERO, IT rs BACKGROUND 
STC l WASH' T, SO SET CARRY LDNZ + 
RCL DL, I 1HOVE THAT an INTO RESULT SHR ex, 1 ;HOVE ASK RIGH 4 BITS 
S HR ex, 1 
SHR ex, 1 
S HR ex. 1 
JHC llDNl 100 IT AGAIN IF ftASK DID'T FALL OUT 
REY 

IUILD_HIIILE END/' 
I • - - - - ----. - -- - ----- - ------ ---- ---- - ------ 1 
l 
l 
I 
I 
I 
I 
I 
I 
l 
I 
I 

WRITE_AC_CURRENT ---------------- INT IOH, AH = 9 

THIS ROUTINE WRITES THE ATTRIIUTE AND CHARACTER AT 
THE CURRENT CURSOR POSITION 
INPUT 

AH 
IH ex 
Al 
ll 
DS 
ES 

CURRENT CRT NODE (HASKED> 
DISPLAY PAGE 
COUNT OF CHARACTERS TD WRITE 
CHAR TO WRITE 
A TTRIIUTE OF CHAR TO WRITE 
DAU SEGIIEHT 
REGEN SEG/IEHT 
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OUTPUT 
NOHE 

CALL (GRAPHICS_WRITE) 
FIND POSITION 
RITE_AC 

VOLATILE AX,IX,CX,DX,Sl,Dt 
I 
,-------------------------------------------- ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM 

oF32 WRITE_AC_CURREHT PROC NEAR 
0F3Z .. JE 0049 R 10 CNP CRT_ODE.KJ_MODE; KJ DISPLAY MODE ? OFS7 73 17 JAE WRTACCS I YES 
OF39 ID FC 64 Cl1P AH,GRAPHICS IS THIS GRAPHICS? OFSC 72 OS JC WRTACCl NO 
OFlE E9 1625 R JIIP GRAPHICS_WRITE GO TO WRITE AHX IN GRAPHICS 
OF41 WlTACCl 1 WRITE AC CONTINUE OF41 IA El 110Y AH,BL GET ATTRIBUTE TO AH OF43 50 PUSH AX SAYE OH STACK QF44 51 PUSH ex SAYE WRITE COUNT 0F45 El ODEO It CALL FIND_l'OSITION OF48 II Fl 110V Dl,IX ADDRESS TO DI REGISTER OFU 59 POP ex WRITE COUNT OF48 58 POP AX CHARACTER IN AX REG OF4«€C NRTACCZ : WRITE_LOOP OF4¢ A B STOSW PUT THE CHARZATTR OF4D EZ FD LOOP NRTACC2 AS HAHY TINES AS REQUESTED 
OF4F c3 RET 
Of50 NRTACCJ: OFSO 12 00 HOY DL, FALSE RESET WRITE CHAR ONLY FLAG OFS2 El OF71 I CALL WRITE_AC WRITE ATTRIBUTE AND CHARACTER 
OFSS C3 RET 
OF5' RITE_AC_CURRENT ENDP 

,----------------------------------------- ' ' ' ' ' . 
' 

WRITE_C_CURRENT INT 10H, AN: 11 (OAK) 
THIS ROUTINE WRITES THE CHARACTER AT 
THE CURRENT CURSOR POSITION, ATTRIBUTE UNCHANGED 
INPUT 

. 
I• 
I 

OUTPUT 

CALL 

AH= CURRENT CRT NODE (11ASKED> 
BH = DISPLAY PAGE 
ex= COUNT OF CHARACTERS TO WRITE 
AL= CHAR TO WRITE 
IL: COLOR OF CHAR (GRAPHICS) 
DS = DATA SEGMENT 
ES: REGEN SEGMENT 

HONE 

!GRAPHICS WRITE> 
FIND POSITION 
RITE_Ad 

VOLATILE AX,IX,CX,DX,Sl,Dt 

,-------------------------------------------- 
OFS6 

OFS6 U SE 000 R 10 OFSI 73 18 
OFSD ao FC 04 
OF60 72 0 
OF62 e, 1625 R 
OF65 
OF6S 50 
OF66 51 
OF67 Ea ODEO It OFU II Fl OF6C St 
OF6D sa 
OF6E 
OF6E 8 A c: ono A A 
OF71 47 
OF72 E2 FA 
0F74 cs 
OF75 
OF7S 12 FF 
OF77 Ea OF79 R 

ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAN 
WRITE_t_CURREHT l'ROC NEAR 

CIIP CRT_l10DE,KJ 110DEJ KJ DISPLAY NODE JAE WRTCCJ - l YES 
Cl1P AH.GRAPHICS I IS THIS GRAPHICS? JC WRTCCI 
JIIP GRAPHICS_WRITE I GO TO WRITE ANK IN GRAPHICS 

NRTCCI: 
PUSH AX SAYE ON STACK PUSH ex SAYE WRITE COUNT CALL FIND_POSITION HOY Dl,IX ADDRESS TO DI POP ex WRlTE COUNT POP IX wuccz, IL HAS CHAR TO WRITE 
110V AL,BL WRITE LOOP 
STOSI RECovER ¢HAR 
INC DI PUT THE CHAR✓ATTR 
LOOP wuccz IUHP POINTER PAST ATTRIBUTE 

AS 11AHY TINES AS REQUESTED RET 
MRTCCS: 

HOY DL, TRUE 
SET IIRITE CHAR OHL Y FLAG CALL WRITE_AC 
WRITE ATTRIBUTE AND CHARACTER 
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OF7A C3 

OF71 
RET 

WRITE_C_CURRENT EHDP 

1--------------------------------------- 
l 
1 WRITE_AC 

I THIS ROUTINE WRITES THE ATTRIBUTE(IF DL=0) AND CHARACTER AT 
THE CURRENT CURSOR POSITION 
INPUT 

AH : CURRENT CRT MODE (ASKED) 
BH = DISPLAY PAGE 
ex COUNT OF CHARACTERS TD WRITE 
AL = CHAR TO WRITE 
IL : ATTRIBUTE OF CHAR TO WRITE 
DL = FLAG OF WRITE CHARACTER ONLY 
DS = DAT A SEGHENT 
ES : REGEN SEG/1EHT 

WORK [IP+WGPDSN) = REGEN ADDRESS TO WRITE IN GRAPHICS 
[IP+WPOSH] : R01VCOLU11H POSITION TO WRITE 
CIP•W2C00El: ATTRIBUTE/CODE OF 2HD BYTE OF 2 IYTE CODE 
fg:«g : .1% woe 
[IP♦WC 1100El= CURRENT CRT 110DE (MASKED) 
[IP+WFONT - WFONT♦35l : FONT PATTERN 

OUTPUT NOHE 

CALL FIHT.PDSITIDH 

2 22E 
WRITE_TWO_CHAR 

VOLATILE AX,IX,CX,DI,SI 

,------------------------- --------------- -- 
OF71 

OF71 55 
OF7C 8J EC 2E 
DF7F II EC 

OFll 50 
0F82 53 
0F83 51 
OF8% £8 0DEG R 
DF17 II Fl 
OF89 59 
OFU 51 
OF8B 58 
OFIC 
OF90 
OFU 
OF96 

OF98 
OFU 
OFtC 

C6 46 08 G@ 
.. " 09 
80 FC 04 
72 18 

50 ea 15E5 R 
89 46 00 

OFtF ac O 06 
OFA2 CS 46 08 FF 

OFA6 11 OOAO 
OFA9 SE CO 

OFAI 11 E7 07FF 
OFAF 5& 
OFIO 
OFIO 53 

OFII 
Ofll 
OFl5 

OFIE 

OFIF 
OFC5 

OFC7 
OFC9 
OFCB 
OFCD 
OFCF 
OFDI 
OFDl 
OFD5 

IA DF 
32 FF 
DI E3 

OF17 II 17 035C R 
OFU 89 76 02 

51 

F7 06 0340 R FFFF 
75 21 

JC 80 
76 2F 
JC FD 
73 28 
JC A0 
72 04 
lC DF 
76 23 

OF07 
OFD7 U E3 

OFD9 24 7F 
OFDI F7 C6 OOFF 

WRITE_AC 

WR TAC I 1 

IR TAC2 

PUSH 
SUI 
110V 

PUSH 
PUSH 
PUSH 
CALL 
HOV 
POP 
POP 
PDP 

HOV 
PAO V 

CHI' 
JI 

PUSH 
CALL 
Ov 

HOV 
HOV 

IIOV 
HOV 

AND 
POP 

PUSH 

HOV 
XOR 
SAL 

HOV 
IIOV 

POP 

TEST 
JHZ 

CHP 
JIE 
CAP 
JAE 
Cl1P 
JI 
CIIP 
JIE 

HOV 

AND 
TEST 

PRDC HEAR 
IP 
32;8,P0 
AX 
IX 
ex 

53"3­ ex 
IX 
AX 

SAVE IP 
ALLOCATE LOCAL WORK AREA 
ASSIGN IP AS FRAIIE POINTER 
SAVE HODE 
SAYE DISPLAY PAGE AND ATTJtIIUTE 
SAVE COUNTER 
GET REGEN ADDRESS TD WRITE 

IH DI 
RESTORE COUNTER 
RESTORE DISPLAY PAGE AND ATUIIUTE 
RESTORE IIODE 

BYTE PTJt tlP+WGHDDEl,FALSE 
IYTE PTR tlP+WC_HODEl,AH 
AH,GRAPHICS , IS 
WRTACI ; HO 

;--- GRAPHICS HOOE 
I SAVE IIODE AND CHAUCTElt CODE 
l GET GRAPHICS REGER ADDRESS TO WRITE 
I IH tlPl 

; SET NO GRAPHICS IIODE 
; SET CRT HOOE 
THIS GRAPHICS! 

[IP+WR SEG),ES I SAVE REGEN SEGIIEHT 
IYTE PTR [IP•WGMDEI, TRUE ; SET GRAPHICS PIODE 

{#:;-9-s 
DI,PCB_MASK 
AX 

IX 

ll,IH 
IH,IH 
IX, I 

IX 

W.IST CHAR, TRUE 
NRric{ 

AL,O&OH 
WRTAC6 
AL, OFDH 
IR TAC6 
AL.OAOH 
WRTAC2 
AL, ODFH 
NRTAC6 

AH,ll 

Al, HDT ZEROCOL 
SI. OOFFH 

SET PESUDO CODE BUFFER SEGllalT 
TO ES 

ASK POINTER TO INSURE RANGE 
RESTORE AX 

l SAYE DISPLAY PAGE AND ATTRIIUTE 

SET PAGE HUIIIER TO IL 
CLEAR FOR WORD 
CONVERT TO WORO OFFSET 

SI, CIX+OFFSET CURSOll_POSNI ; GET CURSOR POSITION 
[ll'+WPOSHl,SI ; SET IT TO LOCAL WORK AREA 

l RESTORE DISPLAY PAGE AND ATTRIIUTE 

IS T BYTE OF 2 IYTE CODE HAS IEEH SET ? l YES 

1ST IYTE OF 2 IYTE CODE ? 
HO, GO TO WRITE ONE CHARACTER 

HO, GO TD WRITE ONE CHARACTER 

YES 

NO, GO TO WRITE ONE CHARACTER 

--CHARACTER IS 1ST IYTE OF 2 IYTE CODE 
SET ATTRIBUTE TO AH 
-SET ZERO COLU11N FLAG FOR AVOLD 

DESTRUCT OF PREVOUS ROW 
SET ZERO COLUMN IIT OFF 
CURRENT COLUIIN IS ZERO? 
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DFDF 75 DZ JNZ WRUCl NO DFEl oc ao OR Al,ZEROCOL YES, SET ZERO COLUP\H IIT ON DfES IRTACJ : 
W_lST_CHAR,AX SAVE 1ST BYTE OF 2 IYTE CODE OFEJ A3 0340 I IIOV 

OFU El 4D JP SHORT WRTAClD RETURN; WRITE PROCESS IS PEHDIHO 
DFEI WR TAC+ : ;--- CHARACTER IIUST IE 2ND BYTE DFEI 3c 4 0 CIIP AL,040H 2ND IYTE OF 2 BYTE CODE? OF EA 72 DI JI WRUCS ND DFEC 3C FC CIIP Al,OFCH OFEE 77 0 J A IR TACS NO OFFO 3C 7F CIIP Al, 07FH DFF2 75 DD JHE WRUC7 ; YES OFF4 WRTAC5: ;--- IGNORE 1ST BYTE OFF4 C7 06 0340 R UDO IIDV W_15T_CHAR, 0 ; RESET FLAG OF 1ST BYTE DFFA WR TAC6 : ;--- WRITE ONE BYTE CODE DFFA El 103A R CALL WRITE_ONE_CHAR I WRITE ONE IYTE CHARACTER OFFD E2 Fl LOOP IRTAC6 ; REPEAT ex TIIIES 
DFFF El 34 JIIP SHORT WRUC10 3==> END 
1001 WR TACT : 10D1 88 46 04 IIOV IIP+WZCODEI, Al SAVE CODE OF 2ND IYTE IN LOCAL IOU la SE OS IIOV IIP+W2ATTRl,ll SAVE ATTR OF 2ND IYTE IN LOCAL 1007 8 4 lE 0340 R 110V IH,IYTE PTR W_lST_CHAR GET 1ST BYTE CODE TD SEE IF ZEROCOL 

BYTE PTR W_1ST_CHAR,ZER0COL ; FLAG IS ON 1D01 ao OE 0340 R ID OR RESTORE CHARACTER CODE 
ID10 aa C6 110V AX,SI GET CURSOR POSITION 1012 0A CD OR AL,AL COLUIIN IS ZERO ? 1014 75 0A JNZ WRUCI HO 
101' F6 C7 11 TEST IH,ZEROCDl ZERO CDLUIIN FLAG ON? 1D1' 75 DF JHZ WRUC9 YES, SKIP CORRECT CURSOR POSH. 1011 FE CC DEC AH DECREl'IENT ROW !DID AO 004A R IIOV Al,IYTE PTR CRT_COLS SET COLUIIH HUIIIER AT END OF LINE I 02D WRTACI• 102D FE ca DEC Al DECREIIEHT ROW FOR 2 IYTE CODE 1D22 89 46 oz 110V CIP+WPDSHl,AX SET IT TO LOCAL WORK AREA 1025 4F DEC DI DECREIIEHT WRITE POSITION Z (CODE✓ATTRl 1026 4«F DEC DI 
1027 FF 4E 00 DEC WORD PTR CIP+WGPOSHJ DECREIIEHT GRAPHICS WRITE POSITION IDZA 

WRTAC9 + 1024 El 1DE1 It CALL WRITE_TWO_CHAR WRITE TWO BYTE CHARACTER 102D EZ Fl lOOP WRUC9 REPEAT ex TIIIES 102F C7 D6 0340 R 0000 IIDV W_1ST_CHAR, 0 RESET FLAG OF 1ST IYTE IOlS IRTAC10: ID35 83 C4 ZE ADD 2-oca DEALLOCATE LOCAL WORK AREA IDll SD POP RESTORE IP ID39 C3 RET 
I RETURN TO CALLER 103A 

WRITE_AC EHDP 

1--------------------------------------------------------------- . 
, WRITE_OHE_CHAR .. 
I THIS ROUTINE WRITES ONE CHARACTER 

INPUT Al: CHARACTER CODE 
SL = ATTRIBUTE 
DL = FLAG OF WRITE CHARACTER ONLY 
IBP+WGPOSH): GRAPHICS WRITE POSITION 
IIP+WPOSN!= RDW/COLUIIH POSITION TO WRITE 
IIP+WGIIDDE): FLAG OF GRAPHICS MODE 
ES:01 = REGEN ADDRESS TO WRITE 

OUTPUT ES,DI: REGEN ADDRESS TO WRITE NEXT CNAR 
I 
I 
I 
I 
I 

,--------------------------------------------------------------- 

CALL 

VDlATllE 

G WRITEl 
ckAPiH_FosN 

SI 

1034 

1034 so 1038 s3 
!DSC s1 
IDlD 52 
IDlE 2', IA '5 D1 1042 F6 C4 ao 1045 75 17 

1047 0A D2 1049 75 02 
1048 IA El ID4D 
106D ID E4 77 IDSD Al 

WRITE_OHE_CHAR PROC NEAR 

WOc1 : 

PUSH 
PUSH 
PUSH 
PUSH 

IIOV 
TEST 
JNZ 

AX 
IX ex 
DX 

AH,ES:CDI+ll 
AH, ZEH I IT 
WOCl 

;--------------------------- OVERRIDE HANK AKU 
OR Dl,DL ; WRITE CHARACTER ONLY f JNZ WOCI I YES 
MO V AH,BL 

I SAVE CHARACTER CODE 
SAVE ATTRIBUTE 
SAVE HUMIER OF CHARACTER TO WRITE 
SAVE FLAG OF WRITE CHARACTER OHlY 

GET ATTRIBUTE AT CURRENT POSITION 
IS lT HAHUKU ? 
HO 

I SET ATTRIBUTE 

ASK OFF ZEH, 1$l/2HD Ill 
WRITE CHAR/ATTRIIUTE 
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1051 F6 46 08 FF 
1055 74 05 
1057 32 D2 
1059 E8 1213 R 
l05C 
l05C El 5E 
105£ 
105E F6 C4 oa 
1061 75 2D 

◄

1063 IA D2 
1065 75 02 
1067 U El 
1069 
1069 8¢ E+ 77 
106C A3 

106D 261 C6 05 20 
1011 26, ao 65 01 11 
1076 F6 46 08 FF 
1074 74 12 

l07C U E3 
107£ 51 

107F ID 2D 
1011 12 01 
lOU E8 1213 R 
1086 58 
1017 U DC 
1089 32 D2 
1018 E8 1213 R 
lOIE 
1 0IE El 2C 
1090 
10so 0A D2 
1092 75 02 

1094 U El 
109' 
1096 ao E4 77 
1099 26: C6 45 FE 20 
109£ 26: 80 65 FF 77 
1043 Al 

10A4 F6 66 08 FF 
1048 74 12 

10AA 8A EJ 
lOAC SO 

lOAD ID 20 
lOAF 12 FF 
1011 El 12U R 
1084 58 
1085 U DC 
1087 32 D2 
1019 E8 1213 R 
lOIC 
1 OIC 8 46 02 
lDIF FE CO 

10CI JA 06 004A R 
10cs 72 12 

10c7 32 Co 
lOCt FE C4 

10CB FS 46 08 FF 
lOCF 74 II 

l 0D1 
l O D2 
10D5 
10 DI 
10D9 
10D9 

50 
El l5EI R 
19 46 DO 
5 8 

89 46 02 
lODC SA 
1 ODD 59 
lODE 51 
10DF 58 
lOEO Cl 

lOEl 

wocz, 

NOC3n 

woes, 

woe, 1 ;-------------------------- OVERRIDE 2ND IYTE OF ZEHKAKU 
OR DL, DL ; WRITE CHARACTER OHL Y ? 
JNZ W0C7 ; YES 

NOc7 : 

Noc8 : 

W0Cs : 

TEST 
JZ 
XOR 
CALL 

JHP 

IYTE PTR [ IP+WGl'IODEJ, TRUE I GRAPHICS NODE f 
WOCZ I NO 

DL,DL 
G_WRITEl 

SHORT woca 

1 SET O TO DISPLACEIIENT 
I WRITE OHE CHAR IN GRAPHICS 

;--- END 

TEST AH,ZENZIIT I SECOND IYTE OF ZENltAltU 
JNZ woe, ; y ES 
:--------------------------- OVERRIDE 1ST BYTE OF ZENUltU 
OR DL, DL WRITE CHARACTER OHL Y ? 
JHZ WOC4 YES 
NOV AH, IL 

AND AH,HAN_MASK 
STOSW 

O V 
AND 

TEST 
JZ 
NOV 
PUSH 
l'IQV 
HOV 
CALL 

POP 
IIOV 
XOR 
CALL 

JP 

I SET ATTRIBUTE 

ASK OFF ZEH,lST✓ZND IIT 
WRITE CHAR✓ATTRIIUTE 

BYTE PTR ES1[DIJ,• • I ERASE ZHD IYTE OF ZEHltAltU 
BYTE PTR ES:(DI+I),HAN_MASK; MASK OFF ZEH,1ST/2ND BIT 

IYTE PTR UP+WGl'IODEJ, TRUE ; GRAPHICS NODE ? 
I0cs ; NO 

AH,ll 
AX 

Al,' ' 
DL, l 
G_WRITE! 

AX 
IL.AH 
DL,DL 
G_WRITE! 

SHORT woca 

SAVE ATTRIBUTE 
AND CHARACTER 

I SET SPACE 
SET +1 TO DISPLACEIIENT 
ERASE 2ND IYTE OF ZENltAIU 

RESTORE CHARACTER 
AND A TTRIIUTE 

SET O TO DISPLACENENT 
WRITE ONE CHU IN GUPHICS 

;=== END 

NOV 

AND 

AH,IL 

AH, HAN_MASK 

SET ATTRIBUTE 

; HASK OFF ZEN, lST✓ZND IIT 
NOV BYTE PTR ES:[D1-Zl,' ' ; ERASE 1ST IYTE OF Z£NKAKU 
AHD IYTE PTR ES, [DI-11,HAN_NASlt; 11AS1t OFF ZEN, lSTIZND Ill 

STOSW ; WRITE CHAR✓ATTRIIUTE 
TEST IYTE PTR [IP+WGl'tODEl,TRUE; GRAPHICS NODE f 
JZ woca ND 
POV 
PUSH 

POV 
OV 
CALL 

POP 
NOV 
XOR 
CALL 

HOV 
INC 

CNP 
JI 

XOR 
INC 

TEST 
JZ 

PUSH 
CALL 
NOV 
POP 

NOV 

POI' 
POI' 
POP 
POP 
RET 

WRITE_ONE_CNAR ENDP 

AH,IL 
AX 

Al,' ' 
DL ,-1 
G_WRITE1 

AX 
IL,AH 
DL ,DL 
G_WRITE! 

AX, [IP+WPOSNl 
Al 

AL,BYTE PTR CRT_COLS woe, 
Al ,AL 
AH 

IYTE PlR [ll'+WGIIODEl, TRUE I GRAPHICS NODE ? woe, , NO 

AX 
GRAPH_POSN 
[ BP +NGPOSN), AX 
AX 

(BP+NP0SN1, AX 

; SAVE AllRIIUTE 
AND CHARACTER 

SET Sl'ACE 
SET -1 TO DISPLACEl'IENT 
ERASE ZND IYTE OF ZENltAlU 

RESTORE CHARACTER 
AND ATTRIIUTE 

SET O TO DISPLACEIIENT 
WRITE ONE CHAR IN GRAl'NICS 

GET COLUNN COUNT 
INCREIIENT COLUl'VI 

EXCEED END OF LINE ? 
NO 

CLEAR SINCE l'IODULD OF cu_cou 
INCREIIENT ROW 

DX ex 
IX 
AX 

SAVE AX 
SET NEW GUl'NICS WRITE POSITtON 
TO IIPJ 

RESTORE AX 

1 SET NEW ROIVCOLUIIN POSITION 

RESTORE FLAD OF WRITE CHARACTER ONlY 
RESTORE HUl'IBER OF CHAUCTElt 
RESTORE ATTRIIUTE 

I RESTORE CHARACTER CODE 

, - - - -- - - - - -- - - -- -- - -- ---------- ------- --- -------- -------- - ------ 
' I 
I 
I 
I 

WRITE_TWO_CHAR 

THIS ROUTINE WRITES TWO IYTE CHARACTER 
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INPUT 

OUTPUT 

(IP+WPOSN) = ROW✓COLUIIN POSITION TO WRITE 
(IP•WZCOOEl : 2ND BYTE OF 2 BYTE CODE TO WRITE 
(IP+W2ATTR): ATTRIBUTE FOR 2NO BYTE 
IBP+WGMODE) = FLAG OF GRAPHICS "ODE 
DL = FLAG OF WRITE CHARACTER OHLY 
ES1DI: REGEN ADDRESS TO WRITE 

ES:DI REGEN ADDRESS TD WRITE NEXT CHARACTER 
I 
I 
I 
I 
I 
I 
I 

1--------------------------------------------------------------- 

CALL WRITE TWO 
G uRITEI 
G"WRITE2 
GRAPH_POSH 

VOLATILE AX,IX,S1 

10£1 

10£1 51 
lOEZ 52 

10£3 &I 46 02 
10E6 FE CO 

lOEI JA 06 004A It 
lOEC 72 2C 

lOEE FE C6 
lOFO 12 CO 
11F2 '9 '6 OZ 

lOFS 2': C6 05 20 
10F9 47 
lOFA 26: aa 25 77 
lOFE 47 

lOFF F6 46 U FF 
1103 74 15 

1105 50 
1106 52 

1107 
1109 
llOD 
llOF 
1112 
llU 
1116 
1117 
IIU 
IIIA 
lllE 

1122 
1125 
1127 
112A 
ll2C 
112C 
l12F 
llJl 
1136 

1136 
1136 

1139 
lllD 

llJF 
1142 
1162 
1144 
1146 

1147 
IHI 

1150 
1156 

1156 
115& 
llSC 
115E 

1161 
1166 
1166 

1166 
1166 
1169 

IO 20 
U lE OJ41 R 
32 D? 
E8 1213 R 
5 A 
Sa 
El lSEI I 
89 46 00 

26: 8A 7D 01 
2': IA SD U 

F6 C7 aa 
74 05 
F6 C7 68 
75 3A 
F6 Cl aa 
74 05 
F S Cl oa 
74 OE 

El 11£4 It 

F6 66 08 FF 
74 03 

El 1335 It 
El 7D 

El 11E4 R 

261 C6 05 20 
26: ao 65 01 77 
F s 46 DI FF 
74 OE 

10 20 
8A lE 0341 I 12 02 
El IZlS R 
El 1335 R 
El 51 

F6 Cl ao 
75 23 

1168 261 C6 45 FE 20 
1170 26: 80 65 FF 11 

1175 Ea 11E4 R 

WRITE_TWO_CHAR PROC 

WTCl: 

WTC2, 

WTCl1 ; OVERRIDE TWO HAHKAKU OR 1ST ,2HD IYTE 
CALL WRITE_TWD ; WRITE TWO BYTE CHARACTER IN REGEN 

TEST IYTE PTR IIP+WGIIODEl,TRUE I GRAPHICS "DDE ! JZ WTC4 HO 

NT€4 

WTCS, 

PUSH 
PUSH 

HOV 
IHC 

CAP 
JI 

IHC 
XOR 
IIOV 

HOV 
INC 
AND 
INC 

TEST 
JZ 

PUSH 
l'USH 

IIOV 
IIOV 
XOR 
CALL 
POP 
POP 
CALL 
IIOV 

AO V 
110V 

TEST 
JZ 
TEST 
JNZ 

TEST 
JZ 
TEST 
JZ 

CALL 

JIii' 

IIOV 
AHO 

TEST 
JZ 

OV 
AO V 
IIOY 
CALL 

CALL 
WTC6: 

JHP 

WT€7: 
TEST 
JHZ 

iov 
AHD 

CALL 

HEAR 
ex 
DX 

AX,IIP+Wl'OSHJ 
Al 

AL,BYTE PTR CRT_COLS 
WTCl 

AH 
AL, AL 
IIP+WPOSNJ,AX 

SAYE NUIIIER OF CHARACTER TO WRITE 
SAVE FLAG OF WRITE CHARACTER ONLY 

GET ROW/COLUIIH POSITION 
ADJUST FOR COMPARE 

Al l lNE END BOUNDARY 
NO 

IHCREIIEHT ROW 
SETO TO COLUIIH 
SET IT TO WORK 

IYTE PTR ES:IDI),• 1 WRITE SPACE 
DI , 
BYTE PTR ES:(DI),HAN_MASK;MASK KJ-BIT OFF 
DI l ADVANCE POINTER 
BYTE PTR IIP+WGIIODE),TRUE ; GRAPHICS "ODE 
WTCl HO 
AX 
DX 

AL,' + ; 
{}}:{YT® rr _1sr,ca+1; 
G_WRITEl 
DX 
AX 
GRAPH_POSN 
I BP+WGPOSHl. AX 

IH,ES:CDI+ll 
ll,ES:(DI+l) 

IH,ZEHIIT 
WTC2 
IH,ZEH21IT 
WTC7 

ll,ZENIIT 
WTC3 
IL.ZEN21IT 
WTCS 

SAVE ROW/COLUIIN 
SAVE FLAG OF WRITE CHAii ONLY 
WRITE SPACE 
GET ATTRIBUTE OF 1ST IYTE 
WRITE AT CURRENT CURSOR POSITOH +O 
WRITE ONE BYTE CHAR IH GRAPHICS 
RESTORE FLAG 
RESTORE ROW✓COLUIIN 
SET HEW GRAPHICS WRITE POSITION 

TO AX 

GET ATTR. AT CURRENT CURSOR POSH 
GET ATTR. AT CURRENT CURSOR l'OSH+l 

HAHUKU ! 
YES 
2ND BYTE OF 2 IYTE CODE! 

:--- aiak 'or 1sT BYTE IS PRESET AT CURRENT 
HAHUKU ! 

; YES 
; 2ND BYTE OF 2 IYTE CODE! 
l HO 

G_WRITE2 

SHORT WTCIO 

WRITE_TWO 

l WRITE 2 IYTE CHARACTER IN GRAPHICS 
;-=- EHD 

OVERRIDE HAHKAKU,IST IYTE OF 2 IYTE CODE 
; WRITE TWO BYTE CHARACTER IN REGEN 

IYTE PTR ES1IDI ),• 1 ; ERASE 2ND IYTE OF Z IYTE CODE 
IYTE PTR ES:IDI♦l),HAN_IIASK; NASK OFF KJ-IIT 

IYTE PTR IIP+WGIIDDE),TRUE1 GRAPHICS NDDE? WTC6 1 HO 
AL,• • • 
L.BYTE PTR H_1sT _¢HAR+j: 
DL ,2 - - " '. 
G_WRITE1 

G_WRITE2 

SHORT WTClO 

IL.ZEHIIT 
WTC9 

ERASE 2HD IYTE OF Z BYTE CODE 
GET ATTRIBUTE OF 1ST BYTE 
WRITE AT CURRENT CURSOR POSITDH +Z 
WRITE OHE BYTE CHAR IH GRAPHICS 

I WRITE 2 IYTE CHARACTER IN GRAPHICS 
I--- END 

I ATTRIBUTE AT CURRENT +l IS HAHKAKU ? I HO 

re iii' rs:tor-±y,, QVERRIDE _2HD BYTE, ANIKA0U 
st rii is-ibi-ii'_«],[S£_isi iris' if z iYTE cot 

" n , NASK OFF KJ·IIT 
WRITE_Two, WRITE TWO BYTE CHARACTER IN REGEN 
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1171 
117C 
117E 
1110 
1186 
1186 

1119 E8 1335 R 
111C 
111C El 33 

111E 
118£ 261 C6 45 FE 20 
1193 26: 80 65 FF 77 

1198 ES J1£4 R 

1191 
119F 

1144 
11A8 
11AA 
lUC 
1110 
1111 

1112 
1184 
1117 
1111 
11B9 
1111 

111E El 1335 It 
11CI 
11CI U '6 12 
11€6 04 02 

11C6 3A 06 064A R 
11CA 72 12 

11CC 32 CO 
11CE FE c, 
IIDO F6 ,, 11 FF 
11D4 76 08 

11D6 
11D7 
IIDA 
IIDD 
11DE 
11DE 

11£4 

11£4 

l1E5 
11Et 
llEC 

LIFS 
l1F7 

11F9 
11fl 
llFa 
IIFE 
IZOI 

F6 '6 01 FF 
74 OE 
10 20 
IA IE 03'1 R 
12 FF 
E8 1213 R 

Z6, C6 OS 20 
26: 80 65 01 77 

F6 46 08 FF 
74 17 

10 20 
IA 1£ 0341 R 
50 
53 

12 FF 
El 1213 It 

51 
58 
12 02 
El 1213 It 

ITC8: 

WTCt, 

WTCII: 

TEST 
JZ 
IIOY 
IIOY 
IIOY 
CALL 

CALL 

JIIP 

iov 
AND 

BYTE PTR UP+WCNODEl, TRUE! GRAPHICS IIODE ? 
WTCI I HO 
AL,' • I ERASE 1ST IYTE OF 2 BYTE CODE 
IL,BYTE PTR W_1ST_CHAR+l1 GET ATTRIBUTE OF 1ST BYTE 
DL,-1 ; WRITE AT CURRENT CURSOR POSITON -I 
G_WRITEI WRITE ONE BYTE CHAR IN GRAPHICS 

G_WRITE2 

SHORT WTCIO 

WRITE 2 IYTE CHARACTER IN GRAPHICS 

j-== END 

OVERRIDE ZHD,IST BYTE 0F 2 BYTE CODE 
IYTE PTR ES:{D1-Zl,' • ; ERASE 1ST IYTE OF 2 BYTE CODE 
IYTE PTR ES:{Dl-1],HAH_IIASl; IIASl OFF KJ-BIT 
IIRITE_TIIO 1 WRITE TWO IYTE CHARACTER IN REGEJC 

BYTE PTR ES:(DI J,' + J ERASE 1ST IYTE OF 2 BYTE CODE 
BYTE PTR ES:(DI+1),HAN_MASK; MASK OFF KJ-BIT 

IYTE PTR UP+IICNODE], TRUE I GRAPHICS IIODE ? 
IITCIO I HO 

AL,' ' , ERASE 1ST IYTE DF 2 IYTE CODE 
BL,BYTE PTR W_1ST_CHAR+I; GET ATTRIBUTE OF 1ST IYTE 
AX ; SAYE AX 
IX SAYE IX 

DL,-1 
G_WRlTEl 

IX 
AX 
DL,Z 
G_IIR1TE1 

G_WRITE2 

AX, UP+WPOSH] 
AL ,2 

{\±{[Te r car,cos 

Al,Al 
AH 

WRITE AT CURRENT CURSOR POSITOH •1 
WRITE ONE IYTE CHAR IN GRAPHICS 

I RESTORE IX 
RESTORE AX 
WRITE CURRENT CURSOR POSITOH +2 
WRITE ONE IYTE CHAR IN GRAPHICS 

1 WRITE Z BYTE CHARACTER IH GRAPHICS 

GET COLUIIH COUNT 
ADVANCE 2 IY 2 IYTE CHAlt WRITING 

EXCEED END OF LINE 
HO 

CLEAR SINCE IIODIILO OF CRT.COLS 
IHCREIIENT ROIi 

IYTE PTR {IP+IIGI\ODEl, TRUE: GRAPHICS IIOOE ? 
IITCU NO 

50 
El lSEI It 
89 46 00 
58 

89 46 02 

51 

8A 2E 0340 R 
8A 4E 04 
El 1165 It 

IIEF IA CS 
llFI 8A 26 0341 R 

OA D2 
74 02 

IA E7 

80 E4 77 ao cc ao 
Al 

WTC11 • 

CALL 

IIOY 
AND 

TEST 
JZ 

IIOY 
IIOY 
PUSH 
PUSH 

IIOY 
CALL 

POP 
POP 
IIOY 
CALL 

CALL 

IIOY 
ADD 

CIIP 
JI 

XOR 
INC 

TEST 
JZ 

PUSH 
CALL 
IIOV 
POP 

IIOY 

POP 
POP 
RET 

WRITE_TWO_CHAR ENDP 

INPUT 

WltlTE,_TWO 

PUSH 

IIOY 
IIOV 
CALL 

IIOV 
IIOV 

OR 
JZ 

IIOV 
WRTTIIOl • 

AND 
OR 
STOSII 

AX 
GRAPH POSH 
( BP+WGPOSN),AX 
AX 

UP+IIPOSH l, AX 
11 El 5A 
11E2 59 
llES C3 

11£4 

DX ex 

,--------------------------------------------------------------- 1 

' ' ' I 
I 
I 
I 

' ' ' ' 

WRlTE,_TIIO 

THIS ROUTINE WRITES TWO IYTE CHARACTER IN REGEN 

{IP+W2CODE1 = 2ND IYTE OF 2 IYTE CODE TO WRITE 
{IP+IIZATTR]: ATTRIBUTE FOR 2ND IYTE 
BH= ATTRIBUTE AT CURRENT CURSOR POSITION 
IL: ATTRIBUTE AT CURRENT CURSOR POSITION♦
DL : FlAG OF WRITE CHARACTER ONLY 
ES+DI REGEN ADDRESS TO WRITE 

OUTPUT ES•Dl REGEN ADDRESS TO WRITE NEXT CHARACTER 
I 
1 CALL CHECK_ROSS_CHAR 

' I VOLATILE AX 
I , - ------ - - - --- --------- - -- -- - - - --------- - ---- ------------ ------ - 

PROC 

ex 
CH,IYTE PTR 11 1ST CHAR 
CL,BYTE PTR (EP+wzCOE) 
CHECK_ROSS_CHAR 

HEAR 

SAVE ROH/COL UPAN 
I SET NEIi GRAPHICS WRITE POSITION 

TO {IP+WGP0$HI 
I RESTORE ROIVCOLUIIN 

SET NEW ROIIICOLUIIN POSITION 

RESTORE FLAG OF WRITE CHARACTER ONLY 
RESTORE NUIIIU OF CHUECTER 

; SAVE CX 

GET 1ST CHARACTER'S CODE 
GET 2HO CHARACTER'S CODE 

1 CHECl AHO CONVERT ROSSIAN CHARACTER 

AL,CH I GET 1ST CHARACTER'S CODE 
AH,IYTE PTR 11_1ST_CHU+11 GET 1ST CHARACTER'S ATTRIIUTE 

DL ,OL 
WRTTlolOl 

AH,BH 

AH, HAN IIASI( 
AH,ZEN1T 

WR IT E CHARACTER OHL Y ? 
HO 

OET ATTRIIUTE Al CURRENT 

STRIP OFF Z(H, ISTIZHO 11T 
SET ZEHKAlU UT 
WRITE TO REGEN 
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1202 IA Cl 
1206 8A 66 05 

1207 DA DZ 
120 9 74 02 

1268 8A EJ 
12DD 

ID CC II 12DD 
121D Al 

1211 59 
1212 CJ 

1213 

IIDY AL,CL GET 2ND CHARACTER'S CODE 
IIDY AH, [ ll'♦WU TTR] GET 2ND CHARACTER'S ATTRICDDE 
OR DL,DL WRITE CHARACTER ONLY? 
JZ WRTTW02 NO 
IIOV AH,aL I GET ATTRIBUTE AT CURRENT ♦ 1 

NRT TH02 : 
AH,ZEHZ_IIASl SET ZENKAKU,ZND_IYTE IIT OR 

STOSW WRITE TO REGEN 
1'01' ex I RESTORE ex lET 

WltlTE_TWO ENDI' 
1--------------------------------------------------------------- 

G_RI TEI 

THIS ROUTINE WRITES ONE CHARACTER lH GRAPHICS 
INPUT AL= CHARACTER CODE TO WRITE 

BL = ATTRIBUTE 
DL = DlSPLACEIIENT FOR WRITE POSITION 
lll'♦WGPOSNJ : WRITE POSITION 
llP•WPOSNl= ROW/COLUIIN POSITION TO WRITE 
(IP♦WR_SEGJ: REGEN SEGMENT FOR GRAPHICS 
(IPtWC_IIODEI= CRT IIODE (IIASKEO> 
(IP♦WFONT - WFONT+171 FONT PATTERN I 

I 
I 
I 
I 
I 
l 
n 
l 
l 

,--------------------------------------------------------------- 

WORK 

OUTPUT (IP♦WGPOSN) = NEXT WRITE POSITION (IF DL • I) 
CALL $;;{\ F-o 

G_WRTI 

VOLATILE AX,BX,CX,DX,SI 

IZU 

121S IE 
1214 57 
1215 06 

1216 F6 CJ 80 
121' 75 DS 

1218 C6 06 0349 R oo 
1220 
12ZI 53 

1221 a 
1222 07 

122S aD SEU 

1226 32 E4 
1228 8 CS 

122A ID f9 AO 
122D I& 2l55 
1230 74 07 

1232 ID Ft 20 
1235 75 18 

1237 3J Ce 
1239 
123' n n 
1231 a, DDH 
123E Flt Al 
1240 33 CD 
1242 AB 

1263 F6 06 0353 R FF 
1248 74 0C 

1244 E8 186 R 

124D EB 07 

124F 

12U ID IO 
1251 H 10 
1253 ea un 1t 
1256 
1256 06 
1257 IF 

1251 U FS 

1254 5 

G_WUTEl PROC 

l'USH 
PUSH 
PUSH 

TEST 
JHZ 

IIGV 
G_uRTI1: 

PUSH 

PUSH 
l'OP 

LEA 

XOR 
IIOV 

CIIP 
IIOV 
JE 

CIII' 
JHE 

XOR 
GJ1Rll2, 

IIOV 
IIOV 
REP 
XOlt 
STOSW 

TEST 
JZ 

CALL 

JIii' 

G_WRT13: 

IIOV 
IIOV 
CALL 

O_WRT14: 
PUSH 
POI' 

HEAR 

OS 
DJ 
ES 

a#"" 
GC_PRESENT,FALSE 

IX 

SAVE CURRENT DS 
SAVE CURRENT DI 
SAVE CURRENT ES 

XOR WRITE IIT ON? 
YES 

I GRAPHICS CURSOR FLAD OFF 

SAVE COLOR ATTRIBUTE 
ss 
ES ; SET DESTINATION SEG/1ENT FOR FONT 

I TO ES 
ASSUE ES:STACK 

IX, Cll'♦WFONTl 

AH, AH 
CX,AX 

CL,HALFTOHE 
AX,HT_FOHT 
G_uRT12 

CL,' • 
G_WRT13 

AL,IOH 
DH,KJ_MODE 
FONT 

I SET DESTINATION OFFSET FOlt FONT TD IX 

CLEAR FOR 1 IYTE CODE 
SET CHARACTER CODE TO ex 
HALF TONE CHARACTER? 
SET FONT PATTERN OF HALF TONE 
YES 

SPACE! 
HO 

1--- SPACE I HALF TONE CODE IS HANDLED SPECIALLY FOR 
3-=> IMPROVE THROUGHPUT OF "BASIC" AND KAHA=KAN 

AX,AX ; CLEAR FOR FONT PATTERN OF SPACE 

DI, IX I UT DES TINA TIOH ADDRESS 
CX,(CBOX_RON-2)/21 SET CLEAR COUNT BY WORD 
STOSW l SET FONT PATTERN 
AX,AX I 

l CLEAR IOTTOPI 2 ROW 

;--- INSURE V-RAPI JS OH FOR KANA-KAH INTERFACE KJROPI_STAT,TltUE; KJ-ROII JS OH? 
G_WRTI4 J HO 

EHAILE_VRAPI I PIUST EHAILE VRAPI FOR WRITE ORAl'HICS PATTERN 
SHORT G_WRTl4 

SET FUNCTION OF REQUEST FONT WITH FULL IOX 
INDICATES KJ IIODE 
GET FONT PATTERN 

ES 
DS 

IIOV 

POI' 
Sl,IX 

IX 

I SET SEGIIEHT FOR FOHT PATTERN 
I TO DS 

ASSUME DS:STACK 

I SET TOP ADDRESS OF FONT PATTERN 

l RESTORE COLOR ATTRIIUTE 
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1251 SE 46 06 
125E E8 1265 R 
12'1 07 
1262 5F 
1263 lF 
1 264 Cl 

1 265 

12'5 

1265 
1267 
126& 
126' 
126¢ 

U CZ 
9 8 
SI 
03 66 G 
83 F8 

126£ 8A 76 G9 
1271 ao FE U 
1274 74 25 

127' ao FE 11 
127' HSI 

1271 ao FE U 
127E H U 

12ao ao FE U 
1283 74 7€ 
1285 80 FE 05 
1211 H 77 

128A 80 FE U 
128D 74 78 

121F D1 E7 
12tl DI E7 

1293 6 G9 
12'5 Ea HFJ It 

12'8 U uzc It 
1291 
1291 Dl E7 
129D DI E7 

129F 6 09 

12AI 8 46 02 
12A4 DO EC 
12A6 72 OS 

12A8 ES 14FJ R 

12AI El 7F 

12AD 
IZAD 11 C7 lFII 
1211 E8 1527 R 

1286 EB 76 
1216 

1286 53 
12&7 57 
1288 56 

1289 8A F 
1288 80 E7 80 
IZIE DO El 
UCO DO El 

IIOV ES, (IP♦WR_SEGJ I GET ACTUAL REGEN SEG11ENT FOR GRAPHICS 
ASSUME ES:VIDEO_RAA 

CALL G_WRTl I WRITE FONT PATTERN 
POP 
Poe 
POP 
RET 

G_WRITEI ENDI' 

G_uRTI PROC 

IIOV 
CIW 
PUSH 
ADD 
IIOV 

IIOV 
CI\P 
JE 

CIIP 
JE 

CIIP 
JE 

CIII' 
JE 
CIII' 
JE 

CIII' 
JE 

GWRTU, 

GWRTIZ, 

SAL 
SAL 

IIOV 
CAll 

JIii' 

SAL 
SAL 

IIOV 

IIOV 
SHlt 
JC 

CALL 

JIii' 

ADD 
CALL 

JIii' 
GNRT121 : 

PUSH 
PUSH 
PUSH 

IIOV 
AHD 
SHR 
SHR 

ES 
DI 
DS 

;----------------------------------------------------- 
Q_WRTI 

THIS ROUTINE WRITES GRAPHICS PATTERN 
INPUT IL = ATTRIBUTE 

DL : DISPUCEIIEHT 
[IP+WGPOSNJ = WRITE POSITIGH 
[IP+WPOSN) : ROW✓COLUIIN POSITION TO WIIITE 
UP+WC_MODEI: CRT IIODE (IIASKED) 
05:SI = FONT PATTERN ADDRESS 
ES = REGEN SEGMENT 

OUTPUT UP+WGPOSNJ • NEXT WRITE POSITION UF DL=O> 
CALL 

VOLATILE 

G_W_1 
G_W_10 
G_w_2 
G_W_6 
G W 40 
¢Er_IRSEG 

AX,IX,DX,SI,DI,ES 

. ---- - -- ---- ----------------- - - ----- -- ------------------ 
ASSUIIE C51CODE, DS•IHDETERIIIHATE, ES:VlDEO_ltAl'I 

HUit 

AL,DL 

AX 
AX, UP•WGPOSNl 
DI,AX 

DH, t BP·WC_MODE) 
DH,9 
GWRT11 

DH, DIH 
GWRT121 

DH, OAH 
GWRTll 

DH,, 
GWIITU 
DH,S 
GWRTl5 

DH,6 
GNR T16 

DI, l 
DI, 1 

DH,CIOl(_ltOIVZ 
0_W_s 

GWltllll 

AX, (BP+NPOSH ) 
AH, I 
GWRTlZ 

0_iH_ 

SHORT GWltT 110 

DI,4000H-80 
G_W_40 

SHORT GWRTIIQ 

IX 
Dl 
SI 

IH,IL 
IH,XOR Ill 
ll, I - 
IL.I 

RESTORE ES 
RESTORE DI 
RESTORE OS 

DI, 1 
DI,l 

I SET DISPUCEIIEHT 
, TO AX 
I SAVE IT 
I GET POSITION TO WAITE 

IH DI 

GET CltT IIODE 
320XZOO 16 COLOlt ! 
YES 

1 640XZOO 16 COLOR! 
; YES 

I 640XZOO 4 COLOR! 
I YES 

I l20X200 4 COLOR! 
l YES 
; 320X200 4 SHADE 
; YES 

I 640XZIO Z SHADE! 
I YES 

:-•• 160X200 16 COLOII I IIODE I 
I 
I OFFSET14 SINCE 4 IYTESICHAR 

SET LOOP COUHT 11 ROW I Z SCAN 
WRITE ONE CHAii 

j==> END 

;--- 320X20¢ 16 COLOR 
I 
I OFFSET•4 SIHCE 4 IYTESICHAII 

DH,CIOl(_IIOWJ'C4l2l1 SET LOOP COUHT C 11 ROW I 4 SCAN I Z DEC. 

1 GET ROW COLUIIN POSITION 
I ODD ROW! 
I YES 
1--- WRITE EVEN ROW CHARACTER 
I WRITE ONE CHAii 

1--- WRITE ODD ROW CHARACTER 
1 ADJUST WRITE ADDRESS FOR ODD ROW 
I WRITE DHE CHAR 

;-=> 640X200 16 COLOR 
;--- WRITE V-RAM 2 
I SAVE ATTRIIUTE 
; SAVE REGEN POINTER 
I SAVE CHARACTER PATTERN ADDRESS 

SAVE ATTRIBUTE TO IH 
GET XOR IIT 
SHIFT ATTRllUTE FOIi W.ITIE TO V-RAA2 
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12c2 © A DF 
12€6 DI E7 

12C6 6 09 

12C& &I 4 6 02 
12c DO Et 
12CD 72 05 

12CF El 1498 R 

12D2 El 07 

12D4 
C7 lFIO 12b4 II 

12D& El 14€2 R 
12D1 
12D1 SE 
l2DC SF 
12DD SI 

12DE IE 
12DF E& aooo E 
12EZ El 1D95 R 
12E5 IE CO 
l2E1 IF 

12EI 
12£1 DI E1 

12U 86 o, 
12EC .. 46 02 
12EF DO EC 
12FI 72 OS 

12FS El 1698 R 

12F6 El 34 

12F& 
l2FI II C7 SFII 
12FC E8 14€2 R 

12FF U 21 

llll 
UOI DI E1 
llOS 86 09 uos E8 14C8 It 

llO& El 22 

130A 
130A B6 ., 
llOC 
llOC AC 
lltD Fs CJ 80 
UID 75 66 

1312 A A 
1313 AC 
1316 El 0A 
ll16 
1316 26: 32 05 
1319 A A 
llU AC 
1318 26: 32 85 IFFF 1120 
1320 26: 88 85 IFFF 1325 8J C7 4F 
UZI FE CE 
132 75 EO 
ISZC 
112C SI 
132D DA CO 
I l2F 75 03 
1331 FF 46 00 
1336 
1334 cs 
1335 

OR 
SAL 

IIOV 

IIOY 
SHlt 
JC 

CALL 

JIIP 

GWRT122 : 
ADD 
CALL 

GWltT12l1 
POI' 
POI' 
POP 

PUSH 
CALL 

CALL 
IIOY 
POP 

GWltTU1 
SAL 

110¥ 

110¥ 
SHR 
JC 

CALL 

JIIP 
GWRT14t 

ADD 
CALL 

JIIP 

GuRT15 : 

SAL 

IIDY 
CALL 

JIii' 

GWRT16 : 
110¥ 

GWRT17: 
LODSI 
TEST 
JHZ 

GIRT1 9: 

XOR 
STDSI 
LODSI 
XOR 

GIRT110 : 
POI' 
OR 
JHE 

INC 
GHRT111 : 

RET 

O_URTI EHDP 

IL,IH 
DI,1 

DH,CIOX_R0Wt(412)1 SET LOOI' COUNT ( 1& ROW I 4 SCAN I 2 DEC.) 

AX,UP+WPOSNI 
AH, J 
GWRT122 

G_H! 

SHORT GWRTl23 

DI,4000H-80 
G_W_10 

Sl 
Dl 
IX 

DS 
DOS 

GET_DIRSEG 
ES,AX 
DS 

Dl,1 

DH,CBOX_ROH/(4/2)1 SET LOOP COUNT ( I& ROW I 4 SCAN I 2 DEC.) 
AX,UP+WPOSNJ 
AH,l 
GHR T 1 4 

G_W_1 

SHORT GWRTI II 

DI,6000H-8 
G_W_10 

SHORT GIIR1110 

Dl,1 

DH,CIOX_ROW/2 
G_W_? 

SHORT GWRT110 

DH,CIOX_ROWIZ 

STOSI 
LODSI 
JIIP SHORT GWRT19 

1 RESTORE XOR llT 
; OFFSET•2 SINCE 2 IYTESICHAR 

; GET ROW COLUIIN POSITION 
l ODD ROW? 
I YES 
;--- WRITE EVEN ROW CHARACTER 
I WRITE ONE CAHAR 

;--- WRITE ODD ROW CNAltACTER 
ADJUST WRITE ADDRESS FOR ODD ROW 

1 WRITE OHE CHAR 

RESTORE CHARACTER PATTERN ADDRESS 
RESTORE REGEN POINTER 
RESTORE ATTRIBUTE 

SAVE DS 
POINT 10 DATA AREA 

GET DIRECT ACCESS SEOENT OF V-RA 1 
SET IT 10 ES 

l RESTORE OS 
;--- WRITE V-RAII 1 

;==- 640X200 4 COLOR 
; OFFSETN2 SINCE 2 IYTESICHAR 

l GET ROW COLUI\H POSITION 
1 ODD ROW? 
; YES 
;--- WRITE EVEN ROW tNAltACTER 
I WRITE ONE tAHAR 
;--- END 

1--- WRITE ODD ROW CHARACTER 
; ADJUST WRITE ADDRESS FOR ODD ROW 
l WRITE ONE CHAR 

;--- 32DX200 4 COLOR/SHADE 
l OFFSET•2 SINCE 2 IYTEStCHAR 

l SET LOOP COUNT ( II ROW I 2 SCAN l 
l WRITE ONE CHAR 

1--- END 

;--- 640X200 2 SHADE 
I SET LOOP COUNT ( 16 ROW Z Z SCAN l 

GET WORD FROII CODE POINTS 
SHOULD WE USE THE FUNCTION 
10 PUT CHAR IN? 

STORE IN REGEN IUFFElt 
GET HEXT ROW 

GWRTllt 
AL,ES,CDll I EXCLUSIVE OR WITH CURRENT DATA 

I STORE THE CODE POINT 
l AGAIN FDR ODD FIELD 

AL,ES:(DI+2000H-1) 

110V ES:(Dl+2000H-11,AL ; STORE IN SECOND HALF 
ADD Dl,79 ; IIOVE 10 HEXT ROW IN REGEN 
DEC DH I DONE WITH LOOP ? 
JNZ GWRT17 ; NO 

AX 
AL.AL 
GWRT111 

;--- END 
I RESTORE DISl'LACEIIENT 
I ZERO ? 
I NO 

WORD PTR (BP+HGPOSH] I ADVANCE WRITE l'OSlTlON 

; ----------------------------------------------------- 
G_WRITE2 

THIS ROUTINE WRITES TWO IYTE CHARACTER lN GRAPHICS 
INPUT llP+WGPOSNI 

llP+WPDSN) 
(BP +U2CODE) 
(BP+IR_SEG) 
UP♦Wt_PIODEI 

WRITE POSITION 
ROWtCOLUIIH POSITION TO WRITE 
ATTRIIUTEICODE OF 2ND IYTE 
REGEN SEGIIENT FDR GRAPHICS 
CURRENT CRT ODE (ASKED) 
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OUTPUT [IP+WGPOSNI : NEXT WRITE POSITION 
WORK [IP+WFOHT - WFONT+l51 : FONT PATTERN 

CALL CHECK_ROSS_CHAR 
G_WI 

" G W 6 cu"7so 
GE1_IRSEG 
AX,IX,CX,OX,Sl VOlATllE 

1335 

lll5 lE 
1336 57 
1337 06 

1338 F6 Cl IO 
1338 75 05 

133D Cl D6 0349 It .. 
1342 
13462 aa lE 0340 R 
1346 IA El 
1348 IA 46 0 4 
134 IA 5E 05 

lHE 53 

lHF 16 
1150 07 

1351 ID 5E 0A 

1356 II ca 
1356 El 1165 II 
1359 110 ao 
13511 16 10 
115D E& 1463 R 

1160 06 
1361 lF 

1362 II F3 
1364 5 
1365 IE 46 .. 
1368 II 7E IO 

llU IA 76 0, 
136£ ID FE 06 
1371 75 2F 

1373 ., IOU 
1176 

l 1176 57 
1317 .. " - 137' 
1379 AC 
ll7A Fs C7 II 
1370 75 0 4 

ll7F A A 
1110 AC 
llll El 0A 
1383 uas 26 1 32 OS 
1386 A A 
1387 AC 
1388 26: 32 as lFFF 
llllD 
111D 26 1 aa as lFFF 

1392 8J C7 4 F 
1395 FE CE 
1397 75 E 

1399 SF 
139A 47 
ll911 IA Fl 
U9D E2 D7 

ll9F £9 148£ R 

1342 
llA2 II FE oa 
UAS 75 11 

1347 Dl E7 

3 

r ASSUME CS+CODE, DS:DATA, ES±VIDEO_RAN "" 

NEAR G_WRITE2 PROC 

PUSH 
PUSH 
PUSH 

TEST 
JNZ 

MO V 
GuRT21 : 

HOV 
POV 
HOV 
IIOV 

PUSH 

PUSH 
POP 

LEA 
IIDV 
CALL 

IIOV 
POV 
CALL 

PUSH 
POP 

HO V 

POP 

AO V 

HOV 

HOV 
CHP 
JNE 

GWU2Z• 

GWRTZS 1 

GWRT24 

OWRTZS 1 

HOV 

PUSH 
PO v 

XOR 
STOSI 
l0051 
XOR 

ADD 
DEC 
JHZ 

POP 
INC 
MO V 
LOOP 

JP 

DS 
DI 
ES 

ta{2}­ 
GC_PRESEHT ,FALSE 

IX,W_lST_CHAR 
AH,ll 
Al, IIP+W2CODEI 
ll,[IP+W2ATTRI 

IX 

AL ,80H 

}};{'-9vs 

lODSI 
TEST IH,XOR_IIT 
JNZ GWRTH 

STDSI 
LODSI 
JIii' SHORT GWltTZS 

SAVE CURRENT DS 
SAYE CURRENT DI 
SAYE CURRENT ES 

XOR WRITE Ill ON! 
YES 

GRAPHICS CURSOR FLAG OFF 

SET ATTRIBUTE OF 1ST IYTE TO IN 
SET 1ST BYTE OF Z BYTE CODE TO AN 
SET 2ND BYTE OF 2 BYTE CODE TO Al 

1 SET ATTRIBUTE OF 2ND BYTE TO ll 

SAYE COLOR ATTRIBUTE 

SS SET DESTINATION SEGIIENT FOlt FONT 
ES , TO ES 

ASSUME ES:STACK 

IX, [IP+WFONT) , SET DESTINATION OFFSET FOlt FONT TO IX 

ex.Ax : SET CHARACTER CODE TO ex 
CHECK_ROSS_CHAlt I CHECK AHO CONVERT ROSSIAN CHARACTER 

Dl,[IIP+WGPOSNI 

DH,(BP·WC_MODE) 
DH,6 
GWRT 26 

SET FUNCTION OF REQUEST FONT WITH FULL IOX 
INDICATES KJ "ODE 
GET FONT PAT TERN 

ES SET SEGIIEHT FOR FONT PATTERN 
OS , TO 05 

ASSUME DS:STACK 

Sl,IX SET TOP ADDRESS OF FONT PATTEltN 

IX I RESTORE COlOR ATTRIIUTE 

ES,[IP+WR_SEQ) ; GET ACTUAL ltEGEN SEGIIENT FOR GRAPHICS 
ASSUME ES:VIDEO_RAA 

1 SET WRITE POSITION TO Dl 

GET CRT ODE 
6\0X200 Z SHADE? 
HO, IIODE IS I 

;--- 6\0XZOO 2 SHADE 
Cx,2 ; REPEAT 2 TIMES FOR LEFT/RIGHT PART 

DI SAVE REGEN ADDRESS TO WRITE 
DH,CIIOX_ROW✓2 NUIIIER OF TIIIES THROUGH lOOP 

OET WORD FltOII CODE POINTS 
SHOULD WE USE THE FUNCTION 
TD PUT CHAR IN! 

STORE IN REGEN IUFFER 
GET NEXT ROW 

AL,ES1[DIJ I EXCLUSIVE OR WITH CURRENT DATA 
I STORE THE CODE POINT 
I AGAIN FOR ODD FIELD 

AL,ES+(DI+2000H-1 J 

110V ES,[DI+2000H-ll,Al l ST01tE IN SECOND HALF 

Dl,79 
DH 
GWRTU 

D1 
01 
IH,IL 
GWRT2Z 

GWRT212 

"DYE TD NEXT ROW IN REGEN 
DONE WITH LOOP ! 
HO 

RESTORE REGEN ADDRESS 
NEXT POSl TION 
SET 2ND ATTRllUTE TO IN 

ownu, 
CHP 
JHE 

SAL 

DH,& 
GWRT21 

01,1 

1•-- END 

I 160X200 16 COLOlt? 
l HO 

1--- 160X200 16 COLOR• "ODE I 
I 
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Appendix A. 

1349 DI E7 

IHI SJ 
llAC IA DF 

llAE .. 0, 
lllO El 14FJ It 
1383 as C7 04 

1386 51 
1387 

" 0, un E8 14F3 It 
lllC Et 148E R 
IJIF 
IJIF at FE It 
IJCZ 75 32 

13€4 DI E1 
13¢6 DI E7 
uca SJ uc, IA DF 

llCI 6 0, 

llCD n 466 02 
IJDO DO EC 
UDZ 72 OF 

13D4 El IUJ It 

UD7 U C7 0 4 

ISDA 51 
llDI 6 0, 
IJDD El UFJ It 
ISU Et 148£ R 
llEJ 
llEJ S1 C7 3FB0 
IJE7 Ea 1527 It 

ISEA 83 C7 04 
!SEO SI 
llEE " 0, 
ISFO El 1527 It 
UFJ Et 168E R 
llF6 
llF6 IO FE OI 
IJFt 75 4D 

llFI SJ 
ISFC 57 
llFD 56 
l)FE 8B CJ 
1400 25 aoao 1605 81 EJ 7c7¢ 
1407 DI El 
1'09 DI El 
1608 DI Da 
140D DI E7 

1'0F 53 
1610 8A DF 
1412 16 o, 

1414 8 46 oz 1617 DO EC 
1619 72 OE 
1418 El 1498 It 
161£ 8J c7 02 
1421 51 
1422 ., 0, 
1624 El IHI It 
1622 El 10 
1629 
1429 81 C7 3FIO 
162D0 E8 1'C2 R 
1630 13 C7 02 
1633 5 
1634 6 0, 
1636 El 16€2 It 1639 
1639 SE 
163 SF 
1438 SI 

UL 

PUSH 
HOV 

HOV 
CALL 

ADO 

POP 
HOV 
CALL 

JP 
GWRT27 : 

CHI' 
JNE 

SAL 
SAL 
PUSH 
HOY 

HOY 

HOY 
SHR 
JC 

CALL 

ADD 

POP 
HOY 
CALL 

JHP 

GWRT28 : 
ADO 
CALL 

ADD 

POP 
HOY 

CALL 

JHP 

GWRT281 : 
CNP 
JNE 

PUSH 
PUSH 
PUSH 

HOY 
AND 
ANO 
SHR 
SHR 
OR 
SAL 

HOY 
SHR 
JC 

CALL 
ADD 

POI' 
HOY 
CALL 

JMP 

GWRT282 n 

ADO 
CALL 

ADD 

POP 
HOV 

GWRTZU, CALL 
POP 
l'OP 
POP 

Dl,1 I OFFSET■, SINCE 4 IYTESICHAR 
IX SAYE ATTRIBUTE IL,IH SET 1ST ATTRIBUTE 
DH, CIOl(_ltOWIZ SET LOOP COUNT ( II ROW I 2 SCAN ) G__6 WRITE LEFT l'ART 
DI,4 I NEXT WRITE POSITION 
IX RESTORE ATTRIBUTE DH, CIOl(_ROW/2 SET LOOP COUNT ( II ROW I Z SCAN ) G_W_6 WRITE RIGHT PART 
GWRT212 j-== END 

DH,9 
GWRT211 

Dl,1 
Dl,1 
IX 
IL,IH 

I 320X200 16 COLOlt? 
I HO 

,--- 320X200 16 COLOR 
I 
I OFFSET■4 SINCE 4 IYTESICHAlt 
; SAVE ATTIUIUTE 
; SET 1ST ATTRIIUTE 

OH,CIOX_ROWl(4IZ); SET LOOP COUNT ( 11 ROW I 4 SCAN I 2 DEC. ) 
AX, [IP+WPOSHl 
AH, I 
GWRTZI 

G_W_ 

D1,4 

1 GET ROW COLUIVI POSITION 
I ODD ROW? 
1 YES 
;--- WRITE EYEN ROW CHARACTER 
I WRITE LEFT PART 

I NEXT WRITE POSITION 
IX ; RESTORE ATTRIBUTE 
DH,CIOX_ROW/(412); SET LOOP COUNT ( 18 RON I 4 SCAN I 2 DEC. > o_w_, I WRITE RIGHT PART 
GWRT212 

DI,OODH-80 
0_w_40 

DI,4 

3== END 

1--- WRITE ODD ROW CHARACTER 
I ADJUST FOR ODD ROW 
; WRITE LEFT PART 

I HEXT WRITE POSITION 

IX I RESTORE ATTRIBUTE 
DH,CIOX_ROW/(412); SET LOOP COUHT ( 11 ltOW I 4 SCAN I 2 DEC. ) 
G_W_40 

GWRT212 
I WRITE RIGHT PART 

;--- END 

DH,OIH 
GWRTZ, 

IX 
DI 
SI 

AX,IX 
AX,XOR llUIOOH 
Bx,7€76H 
IX, I 
IX,1 
IX,AX 
DI, I 

AX,CIP+WPOSN] 
AH, I 
GWRT212 

GW_1 
Dl,Z 

DI ,ODOH-ao 
6,W_10 

Dl,2 

51 
DI 
IX 

I 640XZOO 16 COLOR ? 
I HO 

;--- 660X200 16 COLOR 
;--- WRITE V-RAH 2 
I SAVE ATTRIBUTE 
; SAVE REGEN POINTER 
; SAVE CHARACTER PATTERN ADDRESS 

I SAVE ATTRIBUTE TO IH 
OR XOR_IIT I GET XOR Ill 

; HASK XOR Ill 
SHIFT ATTRIIUTE FOR WRITE TO Y-ltA/12 
RESTORE XOR IIT 

I 0FFSET■2 SINCE 2 IYTESICHAlt 
PUSH IX ; SAYE ATTRIBUTE 
HOY IL,IH I SET 1ST ATTRIBUTE 
KOY DH,CIOX_ROW/(412); SET LOOP COUNT ( 18 ROW 1 4 SCAN I 2 DEC.) 

l GET ROW COLUHH POSITION 
7 0DD ROW ? 
I YES 
;--- WRITE EYEN ROW CHARACTER 
; WRITE LEFT PART 
I NEXT WRITE POSITION 

IX I RESTORE ATTRIBUTE 
D»,cox_Rouw4z2i;'sir ior' cour' 18 RON Z 4 SCAN z 2 DEC.) 
G_W_I I WRITE RIGHT PART 
SHORT GWRTZU 1•-- END 

1--- WRITE ODD ROW CHARACTER 
, ADJUST FOR ODD ROW 
I WRITE LEFT PART 

I NEXT WRITE POSITION 

RgsroR£_Arr1sure 
,cox_Rouz(«z2i; 'sir Lijor' cour'( 18 Row z 4 scAN z 2 DEC.O 

o_w_io I WRITE RIGHT PART 

RESTORE CHARACTER PATTERN ADDRESS 
RESTORE REGEN POINTER 
RESTORE ATTRIBUTE 
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143¢ lE l'USH DS SAYE DS 143D El OOOI E CALL DDS l'DINT TO DATA AREA 
1460 El 1D95 R CAll GET_DIRSEG GET DIRECT ACCESS SEGEHT OF V-RA 1443 IE co 110V ES,AX SET IT TO ES 
1645 IF POI' OS I RESTORE DS 1666 El 05 Jl11' SHORT CWRT291 ;--- WRITE V-RAH 1 

1648 GWRT29• 
1668 10 FE 0A CP DH, OAH J 640X200 4 COLOR? 
1468 75 2E JHE GWRT211 I NO, ODE = 4,5 

1646D GWU291• ;--- 640X200 4 COLOR 
144D Dl E7 SAL DI, 1 I OFFSET•2 SINCE 2 IYTESICHAR 
144F 53 PUSH IX ; SAVE ATTRIBUTE 
1450 IA DF NOY ll,IH I SET 1ST ATTRIBUTE 
1452 .. 09 IIOY DH,CIOX_lt0111(412l I SET LOOI' COUNT < 11 ltOW I 4 SCAN I 2 DEC. l 
1456 II 46 02 POV AX, IIP•Wl'OSNI I GET ROW COLUPIH POSITION 
1457 DO EC SHR AH, I I ODD ROW? 
1459 72 OE JC GWRTZIO ; YES 

1--- WRITE EYEH ROW CHARACTER 
1458 El 14698 R CALL G_w_1 WRITE LEFT l'Altl 
145E ll C7 02 ADD Dl,2 I HEXT WRITE l'OSITION 

1461 58 POI' IX ; RESTORE ATTRIBUTE 
1662 16 0, 110V 3p<ow cap,gf],'{3%,5#, 11 ltOW Z 4 SCAN I 2 DEC. l 1464 El 1496 R CALL 
1467 El 25 JI\I' SHORT GWltT212 ;--- EHD 

1469 GWltT210: 1--- WRITE ODD ROW CHARACTER 
1669 11 C7 lFIO ADO DI,+000H-80 ADJUST FOR ODD ROW 
146D El 14C2 R CALL G_W_10 WRITE LEFT PART 
1470 83 C7 02 ADD Dl,2 I NEXT WRITE l'OSITION 
1473 51 POI' ax I RESTORE ATTRIBUTE 1474 16 0, IIOV OH,CBOX....ROWl(412lJ SET LOOP COUNT ( 11 ROW I 4 SCAN I 2 DEC,) 1476 El 14C2 R CALL G_W_10 I WRITE RIGHT PART 
1479 El lS JIU' SHOltT GWRT212 ;-== END 

1471 GWRT211: 1--- 320X200 4 COLOR/SHADE 1478 01 E7 SAL DI, l ; OFFSET•2 SINCE 2 IYTESICHAlt 
147D s3 PUSH IX SAYE ATTRIBUTE 147E 8 A DF NOV ll,IH SET 1ST ATTRIIUTE 1410 .. 0, IIOY DH,CBOX_ROwZ SET LOOP COUNT ( 11 ROW I 2 SCAN l 1412 Ea 14CI R CALL G_¥_2 WRITE LEFT l'ART 
1415 ll C7 oz ADD 01,2 NEXT WRITE POSITION 
1688 58 l'OP IX RESTORE ATTRIIUTE 1489 .. 0, IIOY DH,CIOX..,ROW/2 SET LOOI' COUNT ( 11 ROW I 2 SCAN l 1488 El 14CI R CALL G_W_? WRITE RIGHT PART 
168E GWltT212 • ;--- EHD 141E .. 0002 110Y AX,2 . 1491 01 46 00 ADO (IP+WGPOSH] ,AX ADVANCE WRITE l'OSITIDH 
14 94 07 POI' ES RESTORE ES 1495 SF POP DI RESTORE DI 1496 lf POP OS RESTORE OS 
1497 CJ UT 
1498 O_WltlTE2 ENOI' 

,--------------------------------------------------------------- 1 
I 
I 
I 
I 
I 

' I 
' ' ' ' I 
I 
I 
I 
I 
I 
I ------ - - - - -- --- --- - •• - - • - •• -• - - - - - ••••• - -- - - --- •-- - -- -- • ------- 

A SSUIIE cs,cooE, DSrSTACII:, ES•YIDEO_RAN 

o_w_t 
THIS ROUTINE WRITES ONE CHARACTER PATTERN INTO REGEN 

( 640x200 4 COLOR l 
INPUT IL : 

DH = 
Ds+st = 
ES:DI 

OUTPUT 

CALL 

YOU TILE 

ATTRIIUTE 
ROW HUIIBER OF ONE SCAN BANK 
CHARACTER PATTERN ADDRESS 
REGEN ADDRESS TO WRITE 

NOHE 

Ex_z8IT 
G_#_RI 

AX,IX,DH,SI 

1498 O_W..,l ,aoc HEAR 
1498 Ea 152D R CALL Ex_2IT 1 EXPAND LOW 2 IITS IN IX 

j--- NRITE CHARACTER 
1498 57 l'USH DI I SAYE REGEN POINTER 
149¢€ GWl11 
149¢ El 1554 R CAll G W RI I DO FIRST DOT ROW 149F 11 C7 2000 ADD 07. zoo0H ADJUST REGEN POIHTER 16A3 Ea 1554 R CAll G W RI DO HEXT DOT ROW 14A6 11 c7 2000 ADD D!, z00H ADJUST REGEN l'OIHTER 

A-61 



Appendix A. 

14AA FE CE 
IOC 74 12 
144£ 

1554 R lUE El 
14B1 II c7 2000 
1485 E8 1554 R 
1438 II EF 5FU 

14BC FE CE 
14BE 75 DC 
14C0 
!'CD 5F 
!'Cl cs 
14€2 

GW1Zt 

GWU• 

G_WI 

DEC DH ALL DONE t 
JZ GWU HO 

CALL G W RI DO NEXT DOT ROW 
ADD Dl,2000H ADJUST REGEH POINTER 
CALL G W RI DO HEXT DOT ROW 
SUI DI, 6000H-l60 ADJUST REGEH POINTER TO NEXT ltOW 
DEC DH 
JHZ GWII I ICEEP GOING 
POP DJ RECOVER ltEGEH POJHTElt 
ltET 

EHDI' 

1--------------------------------------------------------------- l 

' ' l 
G_W_lO 

THIS ROUTIHE WRITES OHE CHARACTER l'ATTERH INTO REOEH ( FOR ODD ltOW l 
640X200 4 COLOR I 

JNl'UT IL : 
DH = 
DS:SJ 
ES:DI 

OUTPUT 

CALL 

VOLATILE 

ATTRIBUTE 
ROW HUMBER OF ONE SCAN BANK = CHARACTER PATTERN ADDRESS 

= REGEN ADDRESS TO WRITE 

NOHE 

~=~~g 
AX,!X,DH,SJ . 

1--------------------------------------------------------------- ASSUHE CS:CODE, DS:STACK,» ES:VIDEO_RAH 

14c2 

14CZ EB 152D R 

14€5 57 
1'C6 El E6 

14¢C8 

G_l(,_10 PRDC 

CALL 

PUSH 
JPII' 

G_W_10 END 

HEAR 

EX_2BJT 

DJ 
GWlZ 

l EXPAND LOW 2 COLOR IJTS IN IL 
1--- WRITE CHARACTER 
l SAVE REGEN POINTER 

1------------------------------------------------------------------- l 
1 G_w_z 
l 

THIS ROUTINE WRITES ONE CHARACTER PATTERN INTO REGEN 
( 320X200 4 COLOR, 320X200, SHADE I 

JHPUT IL : 
DH = 
DS:SI 
ES:DJ 

OUTPUT 

CALL 

VOLATILE 

ATTRUUTE 
ROW HUMBER OF ONE SCAN IAHIC 

= CHARACTER PATTERN ADDRESS 
REGEH ADDRESS TO WRITE 

HONE 

G_W_R2 

AX,IX,DH,SJ 

;------------------------------------------------------------------ 
14C8 G_w_z PROC HEAR 
14€8 8A DJ OV DL,IL I COPY ATTRIBUTE TO DL 
I4€A at El 03 ;---EXPAHDS THE LOW z ans IN IL TO FILL THE IX AND BL,J ISOLATE THE COLOR ans I4CD u cs Pov AL,IL COPY TO AL I4CF 51 PUSH ex SAVE REGISTER 1'00 ., D003 AOV Cx,3 HUBER OF T IIIES TO DO THU 16D3 GN21 : 16DJ 00 ED SAL AL,l 16D5 DO EO SAL AL,l LEFT SHIFT BY 2 107 u oa OR IL,AL ANOTHER COLOR VERSION INTO IL 16D9 E2 ,. 

LOOI' GWZI FILL ALL OF IL 
16DB u Fl HOV BH,BL I FILL UPPER PORTION 14DD 59 POP ex l REGISTER BACK 
14DE 57 l'USH DI 1--- WRITE CHARACTER 
16DF GWZZ1 I SAVE REGEN POINTER 16DF ea 1572 It CALL G W RZ 1'EZ II C7 ZDDt DD FIRST 2 IYTES 14E6 El 1572 R ADD p],zoooH NEXT SPOT IH REGEN 14E9 II EF lFIO CALL G W RZ I DO HEXT 2 IYTES SUI DY,zoooH-ao 
14ED FE CE DEC IHF 75 EE DH 

JNZ cwzz I KEEP ODINO IHI 5F 
16F2 cs POP DI l RECOVER REGEN RET POINTER 
16F3 o_w_z EHDP 
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,--------------------------------------------------------------- 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I . 
I 

0_W_6 

THlS ROUTINE WRITES OHE CHARACTER PATTERN INTO 
( 16DX200 16 COLOR, J20X200 16 COLOR> 

INPUT IL: ATTRIBUTE (LOW 4 IITS) 
DH = ROW HUMBER OF ONE SCAN BANK 
(BP+WC ODE)= CURRENT CRT HODE (MASKED) 
D0S:ST E CHARACTER PATTERN ADDRESS 
ES:DI = REGEN ADDRESS TO WRITE 

REGEN 

OUTPUT NOHE 
CALL 

VOLATILE 

EX on 
6_iW_Rs 

AX,IX,DH,SI 

;--------------------------------------------------------------- 
14F3 
14F3 El 1562 R 
14F6 57 
14F7 
16F7 El 158C R 
14FA at C7 2000 
1'fE Ea 158C R 

1501 ao 7€ 09 09 
1505 75 16 
1507 FE CE 
1509 7 4 1 A 

1508 II C7 200I 
l50F 
l50F El lSIC R 
1512 11 C7 2000 
1516 Ell !SIC R 
1519 11 EF 3FB 
151D 
151D 11 Ef lfll 
1521 FE CE 
1523 75 DZ 
1525 
1525 Sf 
1526 CJ 

1527 

1527 

1527 El 15'2 It 

152A 57 

1528 E EZ 

152D 

o_w_ 4 PROC HEAR 

Gl41 : 

GN42: 

GU4.3 1 

G444 n 

CALL 

PUSH 

CALL 
ADD 
CALL 

CAP 
JNE 

DEC 
JZ 

ADD 

CALL 
ADD 
CALL 
SUI 

SUI 

DEC 
JNZ 

POP 
RET 

6_M_4 ENDP 

EX_4BIT 

DI 
G_W_Re 
DI,ZOOOH 
G_W_Re 

DH 
Gil4 4 

01,ZDOOH 

G_W_R4 
Dl,2000H 
G W R6 
DY.oooH-so 

Dl,ZOOOH-10 

DH 
GN41 

DI 

I EXPANDS THE LOW 4 IITS 
;--- WRITE CHARACTER 
I SAVE REGEH POIHTER 

EXPAND DOT ROW IH REGEN 
POINT TD NEXT REGEN ROW 
EXPAHD DOT ROW IH REGEN 

DECREl1ENT COUNTER 
All DONE 

1 POINT TD NEXT REGEN ROW 

EXPAND DOT ROW IN REGEN 
POINT TD NEXT REGEN ROW 
EXPAND DOT ROW IN REGEN 
ADJUST REGEN POINTER 

ADJUST REGEN POINTER TO NEXT ROW 

I 11.EEP GOING 

I RECOVER REGEN POINTER 

1-------------------------------------------------------------- I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

THIS ROUTINE WRITES ONE CHARACTER PATTERN INTO REGEN (ODD ROW) 
( 160X200 16 COLOR, J20X200 16 COLOR 

IL: ATTRIBUTE (LOW 4 IITSl 
DH: ROW HUMBER OF ONE SCAN BANK 
[ll'+WC_KOOEl= CURRENT CRT KODE <HIIILEl 
DS:SI = CHARACTER PATTERN ADDRESS 
ES:DI = REGER ADDRESS TO WRITE 

OUTPUT NOHE 

I CALL El(_OJT 
1 6__o 
I 
I VOLATILE AX,IX,DH,Sl 
I 

1-------------------------------------------------------------- 
0,M_40 RoC 

CALL 

PUSH 

JP 

0_W_40 EHDP 

1------ --- --- --- - ----- ---------- ------------- - --- - - - - -- --------- 
' I E>l.ZIIT 

' I THIS ROUTINE EXPANDS LOW Z COLOR llTS IN IL 
I < 640X200 4 COLOR) 

HEAR 

EX_41T 
DI 

I EXPANDS THE LOW 4 IITS 1--- WRITE CHARACTER 
I SAVE REGEN POINTER 

Gu42 

INPUT IL : 

OUTPUT DL : 
IX • 

CALL 

VOLATILE 

ATTRIIUTE 

ATTRIIUTE 
EXPANDED COLOR 

NOHE 

AX, X 

A-63 



Appendix A. 

15ZD 

15ZD IA DJ 

152F ]J eo 
1531 F 6 e, 01 
1534 74 DZ 
1536 B 6 FF 
1538 oz 1538 F 6 c3 
1538 74 IZ 
153D IO FF 
153F 
153F II DI 
151 CJ 

1542 

I 
1--------------------------------------------------------------- ASSUPE CS:CODE, DS:STACK, ES+VIDEO_RAN 

~Zill PltOC HEAR 

PAO V DL,IL I COPY ATTRIBUTE TO DL 
1--- EXPAND LOW 2 COLOR BITS JH IL (CICI) 

XOR AX,AX 1 INTO BX (COCOCOCOCOCOCOC0CIC1CIC1C1CIC1C1) TEST IL, I I CO COLOR BIT OH? 
JZ EXZll 1 NO, JUMP 
PO V AN,OFFK I YES, SET All CO IJTS OH EXZl11 
TEST Bl,2 Cl COLOR IJT OH? JZ EXZBZ HO, JUl1P 
POV AL,OFFH YES, SET All Cl IJTS ON EXZIZ• 
110V IX,AX I COLOR "ASK JN ax ltET 

VC_ZllT EHDP 

1--------------------------------------------------------------- . 
Ex_4IT 

TKJS ROUTINE EXPANDS LOW 4 COLOR BITS JH BL 
( 160X200 16 COLOR, SZOXZOO 16 COLOR 

INPUT IL: 

OUTPUT DL = 
Bx = 

ATTRIBUTE (LOW 4 BITS) 

ATTRJIUTE 
EXPANDED ATTRJIUTE 

CALL NOHE 

VOLATILE AX 

1----------------------------------------------------------------- 
1542 EX_OJT PROC HEAR 

1542 8A DJ Ov DL,IL ; COPY ATTRJIUTE TO DL 
1546 51 PUSH ex 1---EXPANDS TKE LOW 4 BITS IN IL TO FILL IX 

1545 10 U OF AHD IL,OFH ISOLATE TKE COLOR IITS 
1568 U Fl OV IH,IL COPY TO BH 

15U II 04 110V CL,6 HOVE TO HIGH NJIILE 
154¢€ DZ E7 SHL IH,CL 

154E DA Fl OR IH,IL "AKE BYTE FRO" HIGH AND LOW NIBBLES 
1551 8A DF 110V IL,IH 
1552 59 POP ex 
1553 es RET 

1554 EX_OJT EHDP 

1--------------------------------------------------------------- l 
I G_W_Rl . 
l 
I, 
I 
; 

THIS ROUTINE WRITES ONE ROW OF CHARACTER PATTERN INTO REGEN 
EXPAND 1 DOT ROW OF A CHAR JHTO Z IYTES 

640X200 4 COLOR ) 

INPUT . 
I 
I 
I 
I . 
l . 
I 

Bx = 
DL = 
DS•SI 
ES:DI 

EXPANDED ATTRIBUTE 
ATTRIBUTE 

= CHARACTER PATTERN ADDRESS 
REGEN ADDRESS TO WRITE 

OUTPUT SJ: SI+l 

CAlL NONE 

VOLATILE AX 

,--------------------------------------------------------------- ASSUME CS:CODE, DS1STACK, ES1VIDEO_RAl1 
1554 G_W_: PROC NEAR 
1554 AC LODSB GET CODE POINT 1555 U EO 
1557 2l Cl 110V AH,AL COPY INTO AH us, F6 CZ ao AHO AX,BX SET COLOR 
use 74 o, TEST ±2P-·r XOR FUHCTJOH? 
ISSE JZ HO, JUl1P 26: l2 25 XOR AH,ES:[Dll 1561 26: l2 0 11 I EXCLUSIVE DR WITH CURRENT DATA 
1565 XOR AL, ES:CDI+ll 
1565 2': 88 25 GWRU 1 
1568 26 : U H 01 POV ES: CDI] ,AH STORE IN REGEN IUFFER 110V ES:CDI+ll,AL 
IS6C cs 

RET 
156D 

G_W_RI EHDP 

! -------------------------------------------------------- 
Ex_W_R2 
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THIS ROUTIHE EXPANDS ONE IOW OF CHARACTER PATTERN 
AND WRITES IT INTO REGEN 
IHPUT Al : ax = 

DL = 
Ds:ST 
ES:DI 

CHARACTER PATTERN 
EXPANDED ATTRUUTE 
ATTRIBUTE 

: CHARACTER PATTERN ADDRESS 
: REGEH ADDRESS TO WRITE 

OUTPUT SI = SI+I 

CALL 

VOLATILE 
& 
AX 

1-------------------------------------------------------------- 
156D 

156D El 15C2 It 
1570 EB 06 
1572 

1572 

1572 AC 
1573 E8 l5AO II 
1576 
157' U Cl 

1578 F6 C? IO 
1578 74 07 

157D 261 32 25 
1580 261 32 45 01 
1584 
1584 261 88 25 
1587 261 88 45 01 
1588 CJ 

uac 

EX_W_R? PROC 

CALL 
JPIP 

EX_W_RZ EHDP 

, --------------------------------------------------------------- 
G_w_R? 

THIS ROUTINE WRITES ONE ROW OF CHARACTER PATTERN INTO IEGEH 
EXPAND 1 DOT ROW OF A CHAR INTO Z IYTES 

( 320X200 4 COLOR, 320x200 4 SHADE l 
INPUT IX : EXPAHOED A TTRUUTE 

DL : ATTRIBUTE 
DS1SI : CHARACTER PATTERN ADDRESS 
ES:DI = REGEN ADDRESS TO WRITE 

OUTPUT SI : SI+l 

CALL 

VOLATILE 
I 
, ---------------------------------------------------------------- 
6__R? PROC 

LODSI 
CALL 

GWR21 + 

GWR22 : 

AND 

TEST 
JZ 

XOR 
XOR 

AO V 
AO V 
RET 

G_lt,.lZ EHDP 

NEAR 

EX NIIILE 
SHliRT GWR21 

I QUAD UP THE LOW NIIILE 

EX_IYTE 

AX 

NEAR 

EX_BYTE 

AX, BX 

Dl,XOR_IIT 
GR22 

AH,ES±(DI) 
Al,ES:tDI+ll 

ES• tDil ,AH 
ES• [DI+ll ,Al 

GET CODE POINT 
DOUILE UP All THE IITS 

CONVERT THEN TO FOREGROUND COLOR 
( D UCK l 
IS THIS XOR FUNCTION! 

1 ND, STORE IT IN AS IT IS 

DD FUNCTION WITH HALF 
AND WITH OTHER HALF 

STOltE FIRST IYTE 
STORE SECOND IYTE 

1--------------------------------------------------------------- I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1- - - - ---- - - - --- - - - - -- - - - - - --------------- --- -- ------------- - ------ 

6,W_Re 

THIS ROUTINE WRITES ONE ltOW OF CHARACTER PATTERN INTO ltEGEN 
EXPAND 1 DOT ROW OF A CHAR INTO, IYTES 

( 160X200 16 COLOR, J20X200 16 COLOR l 
INPUT X = 

D = 
DsisI 
ES:DI 

EXPANDED ATTltllUTE 
ATTRUUTE 
CHARACTER PATTERN ADDRESS 
REGEN ADDRESS TO WRITE 

ourPUr SI = SI+1 

CALL 

VOLATILE AX 

151C G_W_Rs PROC HEAR 
l51C AC LODSI OET CODE POINT 151D 51 PUSH AX SAVE 
158E 51 PUSH ex 158F 11 Q 4 110V CL,4 1 PIOV HIGH HIIILE TO LOW 1591 02 El SHR Al,Cl 1593 59 POP ex 
1594 E8 156D R CALL Ex_W_R? EXPAND TO 2 BYTES 4 PUT IN ltEGEH 1597 51 POP AX RECOVER CODE POINT 
1598 47 INC DI I ADJUST REGEN POINTER. 1599 47 INC DI 159A El 156D R CALL Ex_W_R? 1 EXPAND lOW NIIILE l PUT IN IIEGEH 
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159D 4F 
159£ 4F 
159F CJ 

1540 

DEC 
DEC 

RET 
G,W_R6 EHDP 

DI 
Dl 

I RESTORE REGEN POINTER 

,------------------ ---- ---------------- 
1 . EX_IYTE EXPAND IYTE 

THIS ROUTINE TAKES THE BYTE IN Al AND DOUBLES All 
OF THE llTS, TURNING THE I BITS INTO 16 BITS. 
THE RESULT IS LEFT lN AX 

INPUT Al IIT TO DOUBLE 

OUTPUT AX= DOUBLED IITS 

CALL NONE 

VOLATILE NOHE . 
,-------------------------------------------- 

15U 

15AD 5Z 
15AI 51 
1542 55 
15Al ZI DZ 
I SAS s 9 DIU 
1548 
1548 II oa 
ISU 23 D9 
!SAC OI Dl 
154E DI ED 
1580 DI El 
1582 n oa 
1556 Zl D9 
1586 OI Dl 

ISII DI El 
158 71 EC 

ISIC n CZ 
ISIE SI 
15BF 59 
ISCO SA 
ISCI Cl 

ISCZ 

EX_IYTE P'ROC NEAR 
PUSH DX 
PUSH ex 
PUSH ax 
SUI DX,DX 
110¥ CX,1 

EXIYTEl 1 
110¥ IX,AX 
AND ax.ex 
OR DX,IX 
SHL AX,1 
SHL CX,1 
110V IX.AX 
AND ax.ex 
OR DX,IX 

SHL CX,1 
JHC EXIYTEl 

tlDV AX,DX 
POI' IX 
POP ex 
l'OP DX 
RET 

EX_IYTE ENDP' 

SAVE REGISTERS 

RESULT REGISTER 
ASK REGISTER 

BASE INTO TEMP 
USE MASK TO EXTRACT A llT 
PUT INTO RESULT REGISTER 

SHIFT BASE AND 11ASK IY 
BASE TO TEMP 
EXTRACT THE SA11E Ill 
PUT INTO RESULT 

SHIFT ONLY MASK NOW, HOVING TO NEXT BASE 
USE tlASK Ill CO .. ING OUT TO TERHlHATE 

RESULT TO PARK REGISTER 

RECOVER REGISTERS 

All DONE 

1-------------------------------------------- l 
1 EX_NIBBLE EXPAND NllllE 
l 

l­ 
l 
l 
l 
l 

THIS ROUTINE TAKES THE LOW HIIILE IH Al AND QUADS All 
OF THE llTS, TURNING THE 4 IITS INTO 16 BITS. 
THE RESULT IS LEFT IN AX 

INPUT Al= NlllLE DATA 

OUTPUT AX = QUADED ITS 

CALL NONE 

VOL AT ll E NOHE 

;-------------------------------------------- 
15CZ EX_NUILE PROC NEAR 
15CZ sz PUSH DX I Stl 33 DZ XOR DX,DX ISCS A 8 oa TEST AL,8 15C7 7 6 o3 JZ EXHILl 
15¢9 ao CE Fl OR DH,OFOH 15¢¢ EXNlll, ISCC A8 0 6 TEST AL,6 ISCE 7 4 Ol JZ EXHBL2 
15DD ID CE OF OR DH,OFH 1503 EXHBLZ : 1503 A 8 DZ 
ISOS 74 03 TEST AL.2 

JZ EXHILS 
ISD7 ao CA fD OR 15 DL,OFOH 
15D A 8 01 EXHBL 3 : 
ISDC 7 4 03 TEST AL,1 

JZ EXNBL4 
ISDE IO CA OF 
ISEI DR Dl,OFH ISEI II CZ EXNL 4 + 
15£3 5 HOV AX,DX 
15£6 Cl POP ox 

RET 
ISES 

EX_NIIIL E EHDP 
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1----------------------------------------- 
I 
1 GRAPH_POSITION 
l 

THlS ROUUHE TAKES THE CURSOR POSITION COHTAlNED IN 
THE IIEIIORY LOCATION, AND CONVERTS IT INTO AK OFFSET 
INTO THE REGEN BUFFER, ASSUIIIHG OHE BYTE/CHAR. 
FOR IIEDIUII RESOLUTION GRAPHICS, THE HUIIIER IIUST 
BE DOUBLED. 

INPUT HO REGISTERS,IIEIIORY LOCATION CURSOR.,POSN IS USED 
OUTPUT AX CONTAINS OFFSET INTO REGEN BUFFER 

VOLATILE NOHE 

lSES 
lSES Al USC I 
lSEI 

1SEI 53 
15E9 51 
15EA II DI 
ISEC IA C6 
1SEE F6 26 006A R 

15FZ 8 A 3E 0049 R 
15F6 10 E7 OF 

l5F9 IQ 3E 0049 R 14 
15FE 73 OI 

uoo 10 FF a, 
1603 73 oz 
1605 Dl EO 
1607 
1607 DI EO 
1609 El 13 

1601 
1608 II ca 
160D 10 FF a, 
1610 73 0 4 

1612 D1 E0 
1616 D1 El 
1616 
1616 DI EO 
1618 DI E0 
161A DI E9 
161C 0 3 Cl 
161 E 
161E 2A FF 
1620 03 Cl 
1622 5 9 
1623 58 
1624 c3 
1625 

I 1--------------- ---------- ----- ----------- 
AS SUIIE CS I CODE, DS: DA TA, ES I YIDEO_UII 

PROC HEAR 
AX,CURSOR_POSH I GET CURRENT CURSOR 

LAIEL NEAR 

ORAl'H_l'OSITIOH 
IIOY 

GRAPH_POSH 

l'USH 
PUSH 

IIOV 
IIOV 
IIUL 

IIOV 
AND 

CHP 
JAE 

CP 
JNC 

SHL 
GRP0SI : 

SHL 
JIii' 

GRPOS2: 
IIOV 
CIIP 
JHC 

SAL 
SAL 

GRPOSS: 
SAL 
SAL 
SHR 
ADD 

GRP054: 
SUI 
ADO 

POP 
POP 

RET 

IX ex 

IH,CRT IIODE 
H,KJ_FF 

AX,1 

AX, 1 
SHORT GRPOS4 

SAVE REGISTER 
SAYE ex 

IX,AX SAYE A COPY OF CURRENT CURSOR 
AL ,AH l GET ROWS TO Al 
IYTE PTR CRT_COLS l IIUL TIPL Y aY IYTES✓COLUIIK 

GET CRT IIODE 
ASK VIDEO PROCESSOR NO. OFF 

$$;95-vsr; 59T cRr1cs at : 
1--- ANZ/AHK GRAPHICS ODE 
l IIODE USING l2l REGEN! 

YES, JUIII' 
BH,9 
GRl'OS1 

l IIUL TIPLY • ' SINCE , ROWSl'IYTE 

CX,AX 
IH, 9 
GRPOSl 

AX, I 
CX,l 

AX, 1 
AX, 1 ex. 1 
AX,CX 

IH,IH 
AX,IX 

ex 
IX 

:--- lAHJl GRAPHICS IIODE 
I SAVE AX VALUE FOR AFTER CALCULATION 
l IIOOE USING l2l REGEN! 
; YES, JUIII' 

UL TIPLY 9 SINCE 111'2=9 ROWSl'IYTE 

MULTIPLY W 4.5 SINCE 187454.5 RONS/BYTE 

I ISOLATE COLUIIN VALUE 
DETERIIIHE OFFSET 

RESTORE ex 
RECOVER POINTER 

I All DONE 
GRAPH_POSITION ENDP 
; -------------------------------------------------- 

GRAPHICS WRITE 

THIS ROUTINE WRITES THE ASCII CHARACTER TO THE CURRENT 
POSITION OH THE SCREEN. 
INl'UT 

OUTPUT 

CALL 

AH: CURRENT CIT IIODE IIUSlEDl 
AL = CHARACTER TO WRITE 
IL : COLOR A TTRIIUTE TO IE USED FOR FOREGROUND COLOR 

IF Ill 7 IS SET, THE CHAR IS XOl'D INTO THE REGEN IU 

10 IS USED FOR THE IAClGROUHD COLOR) ex HUIIIER OF CHARS TO WRITE 
DS DATA SEGIIENT 
ES REGEN SEG/IEHT 

NOTHIHO 

WORK 

FONT 
GRAPH_POSITIOH 
0_W_! 
G_w_?2 
G_W_6 

IIP+WC IIOOEl= CURRENT CRT MODE (ASKED) 
(BP+WFDNT = WFONT+7) = FONT PATTERN l 

I 
I 
I 
I 
I 
I 1-------- ----·. ·-------· -------·------·------·-- ------ 

ASSUME CS:CODE, DS:DATA, ES+VIDEO_RAN 

VOLATILE AX,IX,CX,DX,Sl,Dl,DS 

FOR 10TH ROUTINES, THE IIIAGES USED TO FORII CHARS ARE COIITAIHED IN 
ROIi. 

1625 GRAPHICS_WRITE PROC HEAR 
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1625 55 
EC 12 1626 &l 

U2t .. EC 
U21 I& " " U2E 06 
U2F 51 

UlD 53 
Ull 51 

1632 16 
1633 17 

1634 ID 5E IA 

Ul7 32 E€ 
1639 .. c& 

1638 11 al 
UlD 16 DI 
163F U lAU I 

1642 II Fl 

1646 St 
1645 51 

1646 U 15£5 I 
1648 11 Fl 

1668 58 _ 
164¢ °' 164D lF 

164E 17 

164F II FC 14 
1652 74 51 

165 U FC 05 
U57 74 56 

1659 II FC U 
U5C 74 42 

165£ II FC H 
U61 75 21 
16U 
1663 57 
1666 56 
1665 6 06 
1U7 
1667 AC 
1668 F6 Cl II 
1668 75 6 

lUD A A 
UH AC 
lUF El U 

1671 
1671 26 : 32 IS 
1674 A A 
1675 AC 
1676 261 32 85 lFFF 1671 
1671 26: 88 85 lFFF IUD 83 C7 4F 
1683 FE CE 
1685 75 £0 
1687 SE 
1688 SF 
lUt 47 
168 E2 D7 
IUC El 2E 
l61E 
IUE Dl E7 
1690 Dl £7 
1692 
1692 56 

1693 B6 06 
1695 E8 14F3 R 
1698 83 CT Q4 
1698 SE 

POP 

CAP 
JE 

Cl1P 
JE 

Cl1P 
JE 

Cl1P 
JHE 

GRWRTl 1 
PUSH 
PUSH 

110V 
GRWRTZ• 

LODSI 
TEST 
JNZ 

GRWllU, 

GRWR T 4 : 

PUSH 
SUI 
110V 

110V 

PUSH 
PUSH 

PUSH 
PUSH 

PUSH 
POP 

LEA 
XOR 
110V 

110V 
110V 
CALL 

IIOV 

POP 
POP 

CALL 
IIOV 

POP 

PUSH 
POP 

GIIWRT5, 

GRIR T6 : 

STOSI 
LODSI 
Jl1P SHORT GRWRT4 

XOR 
STOSI 
LDDSI 
XDR 

110V ES,IDI+2DOOH-ll,AL ; STORE IN SECOND HALF 
ADD DI. 79 I IIOVE TO NEXT ROW IN REGEN 
DEC DH ; DONE WITH LOOP ? JHZ GRWRTZ ; HO 
POP SI 
POP DI 

INC DI 
LOOP GRWRTl 
JIIP 

SAL 
SAL 

IIOV 
CALL 

BP 
SP,GW_LOCAL 
IP,SP 

(IP'♦WC_l10DEJ,AH 

ES 
AX 

IX 
ex 
ss 
ES 

SAVE CURRENT IP 
ALLOCATE LOCAL WORK AREA 
ASSIGN IP AS FRAIi£ POINTER 

SAVE CURRENT CRT NODE 

SAVE REGEN SEGNEHT 
SAVE CODE POIHT AND CRT NODE VALUE 

SAVE COLOR ATTRIIUTE 
SAVE NUNIEI OF CHAR 

SET DESTINATION SEG11ENT FOR FONT 
, TD ES 

ASSUIIE ES,STACK 
IX, tlP+WFOHTl 

AH, AH 
CX,AX 

Al ,&OH 
DH,O 
FONT 

SI,IX 

ex RESTORE MUNIER OF CHAR 
IX RESTORE COLOR ATTRIBUTE 

1--DETERIIIHE POSITION IN REGEN IUFFER TO PUT CODE POINTS 
;{y-r®re ; {A?'53f' {f ff®""i@7& 

;--- DETERMINE REGION TO GET CODE POINTS FROl1 
AX I RECOVER CODE POINT AHO CRT 110D£ 

; SET FONT PATTERN SEGIIEHT 
; TO OS 
DS:STACK 

; RESTORE REGEN SEGl1ENT 
ES:VIDEO_RAH 

l20XZOO 4 COLOR? 
YES 

320XZOD 4 SHADE 
YES 

I 640X200 4 COLOR? 
YES 

640x200 Z SHADE T 
HO, 110D£ IS & OR t 

l SAVE POINTERS 
l 
;--- 640XZOO 2 SHADE 
l MUNIER OF TINES THROUGH LOOI' 

GET WORD FRON CODE POINTS 
SHOULD WE USE THE FUNCTION 
TO PUT CHAR IH? 

ES 
OS 

AS$Ul1E 

ES 
ASSUME 

AH,4 
GRWRU 
AH,5 
GRWRTt 

AH, DAN 
GRWRT7 

AH, 6 
GRWRT5 

DI 
SI 

DH,8v2 

ll.XOR_IIT 
GRWRTS 

AL,ES,tDil l EXCLUSIVE OR WITH CUIIENT DATA 
I STORE THE CODE POINT 
; AGAIN FOR ODD FIELD AL,ES:(DI+ZOOOH-11 

SHORT GRWRT 11 

DI,1 
DI,1 

PUSH SI 

DH,87(472) 
G_W_6 

I SET DESTINATION OFFSET FOR FONT TO IX 

CLEAR FOR 1 IYTE CODE 
SET CHARACTER CODE TO ex 
SET FUNCTION OF REQUEST FDNT WITH FULL IDX 
INDICATES AHK NODE 
GET FONT PATTERN 

SET TOP ADDRESS OF FONT PlTTEltN 

STORE IN REGEN BUFFER 
GET NEXT ROW 

1--- END 

1--- 160132DX200 16 COLOR 
I 
1 OFFSETK4 SINCE 4 BYTES/CHAR 

ADD DI,4 
POP SI 

SET LOOP COUNT ( I ROW I, SCAN I 2 DEC,> 
WRITE ONE CHAR 
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lUC E2 F 4 lOOP GRWRT6 
U9E El lC JHP SHORT GRWRTll 
lUO GRW11T7 I lUO Dl E7 SAL Dl,1 
1642 GRHRT& : 
1U2 56 PUSH SI 
1643 6 0 4 IIOV DH,87€672) lUS El 1498 It CALL G_W_! 

1648 47 INC DI 16A9 47 INC DI 
16AA 5E POP 51 
16AB E2 F5 LOOP GRWRT& 
lUD ea OD JPII' SHOU GRWRT 11 
lUF GRNRT 9 : 
16AF D1 E7 SAL Dl,1 
1611 GRWRT 1 0 : 
1611 56 PUSH SI 
1682 B6 0 4 PIOV DH,&;z 
1684 El 14C8 R CALL G_w_? 

1617 47 INC DI 
1688 47 INC DI 
Ul9 5E POP SI 
16U E2 F5 LOOP GRWRTU 
161C GltWRTI I I 
lUC 8J C4 12 ADD SP,GW_LOCAL 161F 5D PDP ., 
16CO Cl RET 
UCI GRAPHICS_WRITE ENDP 

j== END 

1--- 640X200 4 COLOlt 
J OFFSETl2 SINCE 2 IYTESICHAlt 

SET LOOP COUNT ( I RDW I 4 SCAN ; 2 DEC.) 
WRITE ONE CHU 

;--= END 

;--- 320X200 4 COLOR/SHADE 
J OFFSET•2 SINCE 2 IYTES/CHAlt 

SET LOOP COUNT ( I ltOW I Z SCAii ) 
WRITE ONE CHAR 

;--- END 
: DEALLOCATE LOCAL WORK 
l RESTORE IP 

; - - -- - - -- -- - -- ---- -- - - - -- -- - - - -- -------- - ----- 
SET COLOR INT 10H, AH: 11 <OINl 
THIS ROUTINE Will ESTABLISH THE BACKGROUND COLOR, THE 
OVERSCAN COLOR, AND THE FOREGROUND COLOR SET FOR GRAPHICS 

IHPUT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
l 
I 
I 
I 
I 
I 
l 

AN: CURRENT CRT IIODE (MASKED) 
<IHI HAS COLOR ID 

IF BH=0, THE IACKGROUNO COLOR VALUE IS SET 
FRON THE LOW IITS OF IL (0-31) 
IN GRAPHIC NODES, 10TH THE BACKGROUND AND 
IORDER ARE SET. IN ALPHA NODES, ONLY THE 
IORDER IS SET. 

IF IH=l, THE PALETTE SELECTION IS HADE 
BASED ON THE LOW Ill OF IL: 

2 COLOR IIODE: 
0: WHITE FOR COLOlt l 
l = BLACK FOR COLOR l 

4 COLOR IIODES: 
0 = GREEN, RED, YELLOW FOR 

COLORS 1.2,3 
l = BLUE, CYAN, AAGENTA FOR 

COLORS 1,2,3 
16 COLOR NODES: 

ALWAYS SETS 
ILUE 
GREEN 
CYAN 
RED 
AGENT A 
YELL OW 
LIGHT GRAY 
DARK GRAY 
LIGHT BLUE 
LIGHT GREEN 
LIGHT CYAN 
LIGHT RED 
L lGHT IIAGENU 
LIGHT YELLOW 
WHITE 

Ill> HAS THE COLOR VALUE TO IE USED 

UP PALETTE AS; 
FOR COLOR l 
FOR COLOR Z 
FOR COLOR J 
FOR COLOR 4 
FOR COLOR S 
FOR COLOR 6 
FOR COLOR 7 
FOR COLOR I 
FOil COLOR 9 
FOR COLOR II 
FOR COLOR 11 
FOR COLOR 12 
FOR COLOR 13 
FOR COLOlt 1' 
FOR COLOR 15 

OUTPUT 

CAll 

VOLATILE 

THE COLOR SELECTION IS UPDATED 

ENAILE_VGl2 
ENABLE_VG? 
SUPREG 

AX,IX,CX,DX 

i•--------------------------------------------- ASSUIIE CS:CODE, DS:OATA 
UCl 

16C1 Ea lDFC It 

16C4 BA 0JD 

SET_COLOR 

CALL 

NOV 

PROC HUR 

ENABLE_VG12 

OX,VGA_CTl 
ENAILE VIDEO GENERATER 1 AND I 

I/O PORT FOR PALETTE 
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16C1 
!6C1 
uca 
16CA 
ucc 
16CE 
16CF 
UDI 

EC 
A& .. 
H Fl 
10 06 
EE 
J2 co 
EE 

1602 0A FF 
16D4 75 1D 

16D6 10 FC U 
16D9 12 OD 

16D1 IO II 
16DD U FC II 
16E0 75 02 

16E2 H 0A 
16E6 
I6E4 EE 
16ES 8A CJ 
I6E7 EE 
16E8 
UE& 8D OZ 
I6EA EE 
16EB 8A CJ 
UED EE 

UEE AZ 1166 I 

IHI El 4F 

16F3 
UFJ 19 0211 I 

UF6 II FC 06 
16F9 74 12 
IHI al FC U 
UFE H 0A 
1710 ao FC OS 
110! 1' OS 

110 U FC 0A 
1708 75 20 
110A 
170A 39 0289 R 
170D 
170D DO Cl 
170F 73 03 

1711 8J CI U 
1714 
171' 11 D9 
1716 43 

1717 U IOU 
171A •• 11 
171.C 
171€ 8A C 
171E EE 
l11F 2E: IA 17 
1722 EE 

1723 FE CA 
1725 43 
1726 E2 F4 

1721 El 11 

SETCI I 
lN 
TEST 
JZ 
POV 
OUT 
XOR 
OUT 

OR 
JNZ 

CHP 
JC 

POV 
CNP 
JNE 

XDR 
SETCII: 

OUT 
NOV 
OUT 

SETCZ• 
NOV 
OUT 
NOV 
OUT 

AO V 

JHP 

UTCS: 
NOV 

CIII' 
JE 

Cl'IP 
JE 
Cl'IP 
JE 

Cl'II' 
JNE 

SETC4: 
NOV 

SETC5: 
ROR 
JHC 

172 
17ZA 8 A FC 
112C 84 11 
172E U IOOF 
1731 
1731 8A C6 
1733 at FF .. 
l7l6 75 02 
1738 34 0A 
173 
173 EE 
17ll 8A C4 
17lD EE 
17lE FE C 
1740 E2 EF 
1742 
17462 IA 26 0347 It 1746 E8 0929 R 

1749 Ea 1DD6 R 
174¢ CJ 

174D 

ADD 
SETC6: 

NOV 
lNC 

Mo V 
NOV 

SETC7: 
l'IOV 
OUT 
l'IOV 
OUT 

lHC 
INC 
LOOI' 

Jl'IP 
SETCI: 

l'IOV 
l'IOV 
l'IDV 

SETC9: 
l'IOV 
Cl'II' 
JHE 
XOR 

SETC'1: 
OUT 
NOV 
OUT 

INC 
LOOI' 

SETCU: 
l'IOV 
CALL 

CALL 
RET 

Al,DX 
Al ,YERTRET 
SETCI 
Al,PCSUPER 
DX,Al 
AL.AL 
DX,Al 

IH,IIH 
SETCS 

AH, GRAPHICS 
SETC2 

Al, lXPALET 
AH,OIH 
SETCI I 

Al,10109 

DX,Al 
Al,Bl 
DX,Al 

Al, IXIORD 
DX,Al 
Al,lll 
DX,Al 

CRT_PALLETTE,AL SAVE THE COLOR VALUE 

SHORT SETCIO 

cs.ors' #G64'#15 %°3 Z454#32"2.{3-"7¢ «rsrs 
AH, 6 2 COLOR l'IOOE! 
SETC5 YES, JUl'IP 
AH, 4 4 COLOR l'IODE! 
SETC4 YES, JUl'IP 
AH,5 4 COLOR l'IODE! 
SETC4 YES, JUl'IP 
AH, DAH 4 COLOR l'IODE! 
SETCI HO, GO TO 16 COLOR SET UP 
CX,OFFSET PLTCU; POINT TO, COLOR TAIILE ENTRY 
lll,1 
SETC6 

CX,PLTC20l 

IIX,CX 
IIX 

CX,PLTCZOL•l 
AH,11H 

AL, AH 
DX,Al 
Al,CS:[IXI 
DX,Al 

AH 
IIX 
SETC7 

SHORT SETClO 

IH,AH 
AH, IIH 
CX,15 

Al,AH 
IIH, DBH 
SETC91 
Al,ICIOI 

DX,Al 
AL, AH 
DX,Al 

AH 
SETCt 

AH,SUl'IPCR 
SET_SUPREG 

ENAIILE_VGZ 

SYNC UP VGA FOR REG ADDRESS 
IS VERTICAL RETRACE OH! 
HO, WAIT UNTIL IT IS 

CLEAR SUPERll'IPOSE COTROL REOISTER 
FOR SET PALETTE 

IS THIS COLOR O! 
, OUTPUT COLOR I 
;=- HANDLE COLOR O IIY SETTING THE 
7 BACKGROUND COLOR AND BORDER COLOR 

IN ALPHA l'IODE! 
YES, JUST SET IIORDER REG 

SET PALETTE REG 0 
640 X 200 X 16 COLOR! 
HO 

SELECT VGA REG 
GET COLOR 
SET IT 

SET IOROER REG 
SELECT VGA IORDER REG 
GET COLOR 
SET IT 

SELECT ALTERNATE SET? 
NO. JUMP 

POINT TO NEXT ENTRY 

TAIILE ADDRESS lH IIX 
SKIP OVER IACKGROUNO COLOR 

SET HUl'IIER OF REGS TO Fill 
AH IS REGISTER COUNTER 

1 GET REG NUl11ER 
SELECT IT 
GET DAU 
SET IT 

NEXT REG 
HEXT TAIILE VALUE 

SET MODE TO BH 
I AH IS REGISTER COUNTER 

HUNIER OF PALETTES 

GET REG HUMBER 
640 X 200 X 16 COLOR 
HO 

SELECT IT 
GET REG HUBER 
SET PALETTE VALUE 

HEXT REG 

RESTORE SUPERINPOSE CONTROL REGISTER 

EHAILE VIDEO GENERATER 2 

SET_COLOR EHDI' 

; ------------------------- 
WRITE DOT 

THESE ROUTINES WILL WRITE THE DOT AT THE INDICATED LOCATION 
INT !OH, AH: 12 !OCH) 
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• INPUT 
AH 
DX ex 
AL 

5#"I!, 5{} "®"$,2{3 «as sereas a me rave» 
COLUPIN (0-639) ( THE VALUES ARE HOT RANGE CHECKED ) 
DOT VALUE TO WRITE (1.Z OR 4 BITS DEPENDING OH IIODE, 
REQ'D FOR WRITE DOT ONLY, RIGHT JUSTIFIED> 
BIT 7 OF AL: 1 INDICATES XOR THE VALUE INTO THE LOCATION 

DS : DATA SEGIIEHT 
ES = REGEN SEGIIEHT 

OUTPUT 

CALL 

VOLATILE 

NOHE 

2" 
IX,CX,DX,51 . . --------------------------- 

ASSUME CS:CODE, DS+DATA, ES:VIDEO_RA 

REGISTER USAGE AH DOT VALUE (TEP ORALY SAVED) 
AL ACCUIIULATER 

IH CRT IIODE 
IL DOT VALUE (NOT CHANGED) 
CH IIOYEO DATA FROM APA 
Cl SHIFT COUNT 
DH ASK 
DL ASK COIIPLIIIENT> 

174D 
174D .. DI 
174F ao FF OI 
1752 75 0 6 

1754 DO E8 
1756 DO E8 
1758 
1758 El 17E7 R 

1751 8 A F 4 
1750 F 6 D 
175F 8 A D6 

·, 17'1 p2 El ~ 
1763 22 C6 
1765 261 8A zc 
1768 F6 Cl II 
1761 75 6 A 

176D 2Z EA 
176F O A cs 
1771 
1771 u, .. 14 
1774 .. FF U 
1777 72 SD 
I 77t IA c3 
1771 7 4 O 6 

en 177D DO El 
177F DO El 
17&1 
17&1 DO El 
17&3 DO ca 
1785 DZ El 

1717 22 C6 
17at 261 8A 6C 11 
1710 F6 C3 II 
1790 75 4 9 

17'2 22 EA 
17 94 O A cs 
1796 
1796 261 88 4 4 ti 
179A ao FF OI 
17'0 75 37 

17'F Ea lDtS R 
1742 8E co 
1744 8 A CJ 
1746 00 ca 
17A8 DZ El 

17AA 22 C6 
17AC 261 8A 2¢ 

17AF F6 CJ 8¢ 
1712 75 28 

174 2Z EA 

RITE_DOT 

IIOY 

CAP 
JHE 

SHR 
S HR 

CALL 
IIDOTl I 

NDOT2 : 

IIDOT2l 1 

NDOT3: 

HOY 
HOT 
IIOY 

SHR 

AND 
HOV 

TEST 
JHl 

AND 
OR 

IIOY 

cre 
JI 

IIOY 
JE 

S HR 
SHR 

SHR 
ROR 
SHR 

AND 
IIOY 
TEST 
JNZ 

AND 
OR 

IIOY 

CIIP 
JNE 

CALL 
HOV 

HOY 
R OR 
SHlt 

AND 
IIOY 

TEST 
JHZ 

AHO 

PROC NEAR 

IX,AX SAYE CRT IIODE AND DOT VALUE TO IX 

IH, OIH 640 X ZQI X 16 COLOR ! 
IIDOTI NO 

AL, 1 SH In PAL ADDR 2-3 TO LSI FOR wane IN V-RAN2 AL,1 

DOT_PDSITION 

DH,AH 
AH 
DL,AH 

AL,Cl 

AL,DH 
CH,ES:(Sll 

3±:-r 
CH,Dl 
Al,CH 

ES:!Sll,AL 

IH,OAH 
IIDOT6 

AL,ll 
IIDOTZl 

Al, 1 
AL, 1 

Al,1 
AL,l 
AL,Cl 

Al,DH 
CH,ES:151♦1) 
IL, XOR_IIT 
IIDOTa 

CH,Dl 
Al,CH 

ESdSI+ll,AL 

IH,OIH 
IIDOU 

OET DiltSEO 
es.Xx 
Al,ll 
Al, I 
Al,Cl 

Al,DN 
CH, ES 1 (SI) 

ll,XDR_IIT 
IIDOTt 

CH,Dl 

DETEltllINE IYTE POSITION OF THE Ill 
1 SET IIASK TO DH 

SET COIIPLIIIENT OF PASK TO DL 

SHIFT TO ADJUST IN THE DDT l'OSlTlON 

STRIP OFF THE OTHER IITS 
GET THE IYTE 

XOR THE DOT T 
YES 

; ltENOVE THE INDICATED llTS 
I IIERGE NEIi Ill TO APA 

Ull POINT ADDRESSABLE BUFFER) 
; SET IT TO APA 

) 640 X 20¢ X 4716 COLOR 
HO, ENO 

GET THE DOT VALUE 
4 COLOR 

SHIFT l'Al ADDl Z-l 10 LSI FOil .. lTE IN Y-IWIZ 

SHIFT 1 Ill 10 Fil IN ODD IYTE 
LEFT JUSTIFY THE VALUE 
SHIFT TO ADJUST IN THE DOT POSITION 

STRIP OFF THE OTHER llTS 
GET THE IYTE 
XOR THE DOT? 
YES 

REIIOVE THE INDICATED llTS 
IIERGE NEIi llTS 10 ArA 

1 SET IT TO APA 

640 X ZIO X U COLOR T 
NO 

DET SEGIIENT OF V·RAH 
SET IT TO ES 

GET DOT VALUE 
LEFT JUSTIFY THE VALUE 
SHIFT 10 ADJUST IN THE DOT l'OSlllQII 

STRIP OFF THE OTHER 1115 
GET THE IYTE 

XOR THE DOT? 
YES 

I RE110VE QTHElt lllS 
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17H 0A C5 
1711 

2'• II u 1711 

1711 8A CJ 
171D DO El 
171F DO ca 
17Cl D2 ea 
17CS 22 c, 
17C5 2'• U 6C 11 

17¢9 F6 CJ ao 
17CC 75 15 

17CE 22 EA 
17DO tA C5 
17DZ 

a& 0 01 17D2 26: 
17 D6 

1706 cs 
17D7 
1707 sz cs 
17Dp9 El '6 

17DI 
17DI l2 cs 
17DD El t7 

17DF 
17DF 32 CS 
17El El D5 
17El 
17El 32 CS 
17E5 El El 

17E7 

WDOT4• 

WDOTS : 

NDOT6 : 

OR AL,CH ; HERGE HEN DOT TO APA 

HOV ES:IS1),AL I SET IT TO APA 

OV AL,IL 
SHR AL, 1 I SHIFT NEXT IIT TO FIT IN ODD IYTE RDR AL,1 
SHR AL,CL SHIFT TO SDJUST IN THE DOT POSITION 
AND AL,DH ASK OTHER IITS DFF 
HOV CH,ES,[SI+ll GET THE IYTE 
TEST ±s#-" I XOR THE DOT? JHZ I HO 
AND CH,Dl REnOVE THE OTHER IITS DR AL,CH ERGE HEW BITS TO APA 
Ov ES:(SI+1J,AL I SET IT TO APA 

RET 

WDOT7 : 
XOR Al,CH 
JP SHORT WOOT2 

NDOT8 : 
XOR AL,CH 
JHP SHORT WDOU 

woon, 
XOR Al,CH 
JHP SHORT woon 

WOOT10: 
XOR AL,CH 
JIii' SHORT WDOTS 

WRITE_OOT ENDP 

,------------------------------------------ ; 
DOT _1'05 IT ION 

THIS SUBROUTINE DETERnINES THE REGEN BYTE LOCATION OF THE 
INDICATED ROW COLUNN VALUE IN GRAPHICS nDDE. 

INPUT 
AH = CURRENT CRT MODE (MASKED) 
AL= DOT VALUDE 
DX= ROW VALUE (0-199) 
CX = COLUrAN VALUE (0-639) OUTPUT 

; 
I 
I. 

CALL 

SI= OFFSET IHTO REGEN BUFFER FOR IYTE OF INTEREST 
AH = MASK TO STRIP OFF THE BITS OF INTEREST 
Al= DOT VALUE <LEFT JUSTIFYEOl 
Cl BITS TO SHIFT TO RIGHT JUSTIFY THE ASK IN AH 
DH= I BITS IN RESULT 

NONE 
VOLATILE .CH,Dl 

;----------------------------------------------- 17E7 

17E7 53 
17£1 " 
17E9 11 za 
17EI sz 
17ft ao E2 FE 
17EF IA Ft 
17FI IO Ft U 
17F4 7Z tl 
17F6 ao E2 FC 
17F9 
17F9 Fs E2 

17FI 5 
17ft F6 CZ 01 17FF 7% 63 

1101 05 2000 
1804 
1806 80 FF 09 1&07 72 o8 
1809 F6 CZ OZ 
IIOt 74 03 
llOE ¢5 40do 
1111 
1&11 II Fl 
1813 51 
1814 U DI 

DOT_l'OSITIOH 

l'USH 
PUSH 

NOV 
PUSH 
AHO 

Ov 
CIII' 
JC 

Dl'DSla 
AND 

UL 
PDP 
TEST 
JZ 

DP052; ADD 

CAP 
JC 
TEST 
JZ 

DP0s3: ADD 

Pov 

1'01' 
OY 

l'ROC NEAR 

IX I SAYE IX DURING OPERATION 
AX l WILL SAVE Al DURING OPERATION 
1---pErEIE 1sr_syrE_I pp1crr_Rgy_r_rgrprryqyg_RQ,YAU 
1 BY 4( LOW BIT OF ROW DETERMINES EVEN/ODD, 80 AYTES/R 
AL,60 
OX SAVE ROW VALUE 
Dl,OFEH STRIP OFF OOD/EVEN BIT 
BH, AH 
AH, 0 9H 
DPOSl 

Dl,OFCH 

DL 

DX 
DL. 1 
DPOSZ 

AX,ZOOOH 

IH,09H 
DPOSS 
OL,2 
DP0s3 

AX,4000H 

SI,AX 

AX 
DX,CX 

SAVE CRT HODE TO IH 
NOOE USING SZK REGEN? 
NO, JUPIP 

l STRIP OFF LOW 2 IITS 

I AX HAS ADDRESS OF 1ST IYTE OF INDICATED ROW 

RECOVER IT 
TEST FOR EVEHIODO 
JUP IF EVEN ROW 

OFFSET TO LOCATION OF ODO ROWS 
EVEN ROW 
POE USING 32K REGEN? 
NO, JUP1P 
TEST FOR ROW Z OR ROWS 
JUMP IF ROW DOR l 

I OFFSET TO LOCATION OF ROW 2 ORS 

I NOYE POINTER TO 51 

I RECOVER Al VALUE AND CRT NODE 
COL UN VALUE TO OX 
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J••DETEl"IHE GRAPHICS IIDDE CURIEHTLY IH EFFECT 
I SET UP THE REGISTERS ACCORDIHG TO THE "ODE 
J CH = ASK FOR LOW OF COLUMN ADDRESS ( 7/3/1 FOR HIGH/HED/LOW RES) 
I CL = ¢ OF ADDRESS BITS IN COLUMN VALUE ( 3/2/1 FOR H/A/L) 
7 BL = HASK TO SELECT BITS FROM POINTED BYTE (80H/COH/FGH FOR H/A/L) 
l IH : HUMBER Of VALID IITS IH POINTED IYTE C UZ/4 FOR H/Wl l 

llU II ozco oV IX,2COH 
111' 19 0302 POV CX,lOZH l SET PARAS FOR "ED RES 
lllC ao FC 0 4 CAP AH,4 
lllF 7 4 11 JE DPOS5 J HANDLE IF MED RES 
1121 ao FC 05 CAP AH,5 
112ft 74 1' JE DPOS5 l HANDLE IF "ED IES 

1126 II UFO POV IX,4FOH 
1829 19 0101 POV ex. 101H ;SET PARAS FOR LOW IES 

112C ao FC 0A Cl'IP AH,OAH 
112F 73 05 JAE DPOS4 HANDLE HODE A, AS HIGH IES 

1131 8 0 FC °' CAP AH,6 
1834 75 °' JNE cross l HANDLE Jf LOW IES 
1836 DP OS4: 
1136 .. OllO IIDV IX, 110H 
1139 B9 0703 IIOV ex, 703H ; SET PARAS FOR HIGH IES 
113C DPOS5t ] =ee DETEIUIIHE an OFFSET IN ITTE FIO" COLUIVI IIASl 
lllC 22 EA AND CH,Dl 7 ADDRESS OF PEL WITHIN ITTE TO CH 

] eee DETEIUl1HE IYTE OFFSET FOR THIS LOCATION IN COLIMN 
113E DJ EA SHI Dx.CL ; SHIFT IT CORRECT APIOUHT 
1840 OJ f2 ADD Sl,DX lHCREIIEHT THE POINTER 

1842 II FC 0A CAP AH, OAH 640X200 4¢16 COLOR! 
1845 72 02 JI DPDS6 NO, JUMP 

1847 03 FZ ADD SI,DX I JHCREJIEHT THE POINTER 
1 849 DP0S6 : 
1849 IA F7 IIDV DH,IH ; GET THE I OF BITS IN lESUl T TD DII 

;--- "ULTIPLY IN (VALID BITS IN ITTEl IT CH (BIT OFFSET) 
1848 2A c, SUI Cl,Cl ZERO INTO STORAGE LOCATION 
184D DP0s7 : 
184D DO Cl ROI Al,1 I LEFT JUSTIFY THE VALUE IN Al 

(FOR WRITE) 
186F oz CD ADD Cl,CH ADD lH THE IIT OFFSET VALUE 
1851 FE CF DEC IH LOOP CONTROL 
1153 75 fl JHZ 0POS7 ON EXIT, Cl HAS SHIFT COUNT TO RESTORE ITS 
1155 IA El POV AH, BL GET PHASK TO AH 
1857 DZ EC SHR AH,Cl OVE THE HASK TO CORRECT LOCATION 
1859 51 POP IX RECOVER REG 
185A Cl IET IETUIN WITH EVERYTHING SET ur 
1151 DOT_POSITIOH ENDP 

;------------------------------------------- I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1---------------------------------------------- ASSURE CS:CODE, DS:DATA, ES+VIDEO_RAN 

READ DOT INT UH, AH 13 (ODH) 

THESE ROUTINES Will READ THE DDT lT THE INDICATED LOCATION 
INPUT 

AH: CUIREHT CRT IIODE (IUSlED) 
DX: ROW (0-199) (THE ACTUAL VALUE DEPENDS ON THE "°DE> 
ex: COLUMN (0·639) ( THE VALUES AIE NOT RANGE CHECKED> 
DS = D TA SEGAENT 
ES= REGEN SEGNEHT 

OUTPUT 
Al= DOT VALUE IElD, RIGHT JUSTIFIED, READ ONLY 

CALL 

VDU TILE AH,IX,CX,l))(,SI,ES 

IEGISTElt USAGE AH 
Al 

IN 
IL 
CH 
Cl 

DH 

lllSlt 
ACCUAUL AT ER 

CRT PODE 
TEMPORARY SAVE DATA OF DOT VALUE 
SHIFT COUNT (SAYED) 
SHIFT COUNT 

I Of IITS IN ONE PIXEL 
1858 

1151 n 01 
1850 Ea 17£7 R 
1160 .. Et 

1862 26+ 8A $4 
1865 22 Ce 

1167 02 EO 
1869 8A CE 
1161 DZ CD 

1160 ID FF 0A 
1170 72 3D0 

READ_DOT PltOC NEAR 
POV JX.AX 

CALL DOT POSITION 
IIOV cH.CL 

IIOV Al,EStlSll 
AND AL, AH 

SHL AL,CL 
AO V Cl,DH 
ROL AL.Cl 

CP IH,OAH 
JI IDOTl 
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J SAVE CRT MODE 10 IH 

DETERftlNE ITTE POSITION OF THE Ill 
SAYE SHIFT COUNT 10 CH 

GET THE IYTE 
STRIP THE OTHER IITS OFF 

SHIFT TD LEFT JUSTIFY 

RIGHT JUSTIFY THE RESULT 

64¢ X 200 X 4/16 COLOR f 
HO, END 
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187Z IA DI OV IL,AL 1 SAVE EVEN VALUE TO IL 
1874 26: 8A U 11 HOV AL,ES+(SI+I) I GET THE DOD IYTE ( 1178 22 C4 AND AL,AH STRIP THE OTHER BITS OFF 117A U CD PO V CL,CH RESTORE SHIFT COUNT 111C DZ EO SHL AL,CL LEFT JUSTIFY THE VALUE 111E DO CO ROl AL, 1 RIGHT JUSTIFY THE VALUE uao DO CO ROl AL,1 "DYE TO PALETTE ADDRESS I POSITION 1882 0A Cl OR AL,IL COBINE EVEN/ODD BIT 
1 884 IO FF .. C HP IN,OBH '40 X 2GD X 16 COLOR ! 1887 75 26 JNE ltDOTl NO, EHD 
1189 DO Ee SHL Al,1 SHIFT LOW 2 BIT TO PALETTE ADDR 2-3 POSITION 1111 DO El SHL Al,1 111D IA DI HOY BL,AL SAYE EYEH VALUE TO IL 
188F ,. l'USH AX SAYE AX 1 890 E8 1D095 R CALL GET_DIRSEG GET DIRECT SEGIIENT OF V-RAM 1 1193 IE CO O V ES,AX SET lT TO ES 1895 SI PDP AX RESTORE AX 
1896 261 8A 94 HOV AL·ESi(SI) GET THE IYTE 1899 ZZ C4 AND AL,AH STRIP THE OTHER IITS OFF 1898 D2 Et SHL Al,CL LEFT JUSTIFY THE VALUE 18'0 Dt Cl ltOl Al,1 RIGHT JUSTIFY THE VALUE lltF 0A DI OR BL,AL COMEBIHE EVEH BIT OF V-RAN 1 TO PAL ADDlt 0 
11A1 26: 8A U 11 HOV AL,ESilSl+lJ I GET THE BYTE 1 845 22 C4 AHD AL, AH I STRIP THE OTHER IITS OFF 18A7 DZ EO SHL AL,CL I LEFT JUSTIFY THE VALUE 18A9 DO Cl ROL Al,1 I RIGHT JUSTIFY THE VALUE lUI DO CO ROL Al,1 I NOYE TO PALETTE ADDRESS 0 POSITION IUD 0A Cl OR Al,IL I CONIINE ALL 4 BITS 1UF ltDOT11 16AF c3 RET 
1111 READ_DOT ENDP 

1------------------------------------------------ 
3 
I 
I 
I 
I 
I 
I 
I . . 
I , 

WRITE_TTY INT lOH, AH = 14 (OEH) 

THIS INTERFACE PROVIDES A TELETYPE LIKE INTERFACE TO THE 
VIDEO CARD. THE INPUT CHARACTER IS WRITTEH TO THE CURRENT 
CURSOR POSITION, AND THE CURSOR IS NOVED TO THE NEXT POSITION. 
IF THE CURSOR LEAVES THE LAST COLUPAH OF THE FIELD. THE COLUMN 
IS SET TO ZERO, AND THE ROW VALUE IS IHCRE"EHTEO. lF THE ROW 
VALUE LEAVES THE FIELD, THE CURSOR IS PLACED OH THE LAST 
ROW, FIRST COLUMN, AND THE ENTIRE SCREEK IS SCROLLED UP ONE 
LINE. WHEN THE SCREEN IS SCROLLED UP, T~, ATTRIBUTE FOR FILLING 
THE HEWLY BlAHKED LIHE IS READ FRON THE CURSOR POSITION ON THE 
PREVIOUS LINE BEFORE THE SCROLL, IN CHARACTER NODE. IN 
GRAPHICS NODE, THEO COLOR IS USED. 

INPUT 
AH = CURRENT CRT HODE (MASKED) 
AL= CHARACTER TO IE WRITTEN 

NOTE THAT BACK SPACE, CAR RET, IELL AND LINE FEED AltE 
HANDLED AS COPYIAHDS RATHER THAN AS DISPLAYABLE GRAPHICS 

IL= FOREGROUND COLOR FOR CHAR WRITE IF CURRENTLY IN A 
GRAPHICS ODE 

NONE 
IEEP 
VIDEO 

I VOLATILE BH, CX, DX 
I 

1--------------------------------------------------- ASSUME CS:CODE, DS:DATA 

OUTPUT 
CALL 

1111 WltlTl:_TTY PltOC NEAii 
Ult so PUSH AX SAVE REGISTERS 1111 so PUSH AX SAYE CHAR TO WRITE 1112 8A lE nu a POV BH,ACTIVE PAGE OET CURRENT PAGE SETTINO IIU 53 PUSH IX - SAYE IT 1117 8 A DF NOV IL,IH IN IL 1889 32 FF XOlt IH,IH IUI 01 EJ SA IX,1 l CDHYERT TO WORD OFFSET IUD aa 97 035C It 

AO V DX, [IX+OFFSET CURSOR_POSH) ; GET CURSOR POSITION UC! 51 POP IX l RECOVER CURREHT PAGE 18c2 51 POP AX J RECOVER CHAR IICS II OE 0342 It POV CX,TTY 1ST CHAR ;--- DX HOW HAS THE CURRENT CURSOR POSITION 11C1 C7 Q6 0362 It OOlt l SAYE 1ST IYTE OF 2 BYTE CODE HOV rrr_1sf_cuikR, o l CLEAR IT FOR SPECIAL CODE UCD lC oa 
CAP Al,IS UCF 75 03 

IS IT A IACKSPACEt JNE WTYl HO 11D1 Et ltCZ R JIii' WTYlt 1 BACK_SPACE 18D4 
NTYL+ 18D04 Jc 00 

CHP AL,CR 1804 75 05 JHE WTY2 ],} 3F A CARR1AoE REruRRY 
IID& 32 DZ 

XOR DL.Dl ;--- CARRIAGE RETURN IIDA Et 1UE It 
; NOYE TO FIRST COLUNH JIii' WTYU 
1 SET_CURSOR 
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11DD 
llDD JC 0A 
11Df 75 OJ 

11E1 E9 1982 R 

18£4 
18£+ 3C 07 
18£6 75 08 

11EI 13 02 
11EA El 0000 E 
18ED E9 19BA R 

11FO 
llFO 10 3E 000 II 10 
11F5 72 7A 

18F7 89 OE 0342 R 
llfl 01 Ct 
18FD0 75 18 
llFF 
1901 
1903 
1905 
1907 
1909 
1908 
190D 
190F 
190F 8A EJ 
1911 AJ 0342 R 
1914 E9 19BA R 
1917 
1917 
1919 
1911 
191D 
191F 
1921 

1923 
1923 
1929 

1921 
1921 
192F 
19)0 
1932 

19'C 
196E 
1970 
1971 
1971 
1973 
197' 

3C 10 
76 6E 
3C FD 
73 6A 
JC AO 
72 04 
3C DF 
76 62 

3C 40 
72 01 
3C FC 
77 04 
JC 7F 
75 08 

C7 06 03462 R 0011 
EB 46 

II OE 000 11 
4 9 
JA DI 
72 21 

1936 50 
1935 53 

1936 FF 36 $342 R 
193A C7 06 0342 R @Go@ 

190 II OE20 
1943 CD 10 

1945 8A DF 
1947 32 FF 
1949 DI EJ 
1948 8B 97 435C R 

194F 8F 06 0342 R 

1953 51 
1954 58 
1955 
1955 50 
1956 53 
1957 Al 
195A 8A 
195C 86 
19SE B9 
1961 CD 
1963 51 

0342 R 
DC 
0A 
0001 
10 

1944 C7 04 0342 R OGG@ 
19U FE C2 

B4 02 
CD 10 
58 

DB4 OA 
19 0001 
CD 10 

1978 FE CZ 
197A JA 16 004A R 
197E 72 SE 

1980 32 D2 
19&2 
1982 3A 36 0346 R 
1986 72 34 

NTY2: 
CNP 
JNE 

JP 

AL,LF 
WTYl 

WTY11 
4TY3: 

4TY4r 

NTYSn 

MTY6: 

4TYT + 

WTY&, 

NTYSr 

uTYi4: 

NTYI1+ 

CIII' 
JNE 

NOY 
CALL 
JMP 

CIII' 
JI 

NOY 
011 
JNZ 

CIII' 
JIE 
Cl'IP 
JAE 
CIII' 
JI 
CIIP 
JIE 

NOY 
Ov 
JNP 

CAP 
JI 
CNP 
JA 
CIII' 
JHE 

IIOY 
JHP 

NOY 
DEC 
CP 
JI 

PUSH 
PUSH 

PUSH 
NOY 

HOV 
IHT 

NOY 
XOII 
SAL 
NOY 

1'01' 

1'01' 
POI' 

l'USH 
PUSN 
NOY 
NOY 
l'IOY 
AO V 
INT 
1'01' 

NOY 
INC 

NOY 
INT 
POI' 

IIOY 
110Y 
INT 

IHC 
CNP 
JI 

XOR 

CHP 
JI 

AL,IELL 
NTY4 

IL,2 
IEEI' 
WTYU 

{{=9-oos; 1,42$ {re cos ora 
TTY_lST_CHAll,CX RESTORE 1ST IYTE OF 2 IYTE CODE 
ex.ex 1ST IYTE OF Z IYTE CODE HAS IEEN SET t 
NTY6 YES 

AL,GaOH 
WTYIO 
AL,OFDH 
WTYIO 
AL.OUN 
WTY5 
AL, ODFH 
WTYIO 

1--- CHARACTER IS 1ST IYTE OF Z IYTE CODE 
AH,IL ; SET COLOR 
TTY 1ST CHAR,AX ; SAVE 1ST IYTE OF 2 IYTE CODE AND SET FLAG 
WTYi6 - ; RETURN; WRITE PROCESS IS PENDING 

1--- CHARACTER NUST IE 2ND IYTE OF Z IYTE CODE 
; 2ND IYTE OF 2 IYTE CODE? 
I HO 
l 

AL,060H 
WTY7 
Al,OFCN 
WTY7 
AL,07FH 
WTYI 

TTY 1ST CHAll,O 
sHor uTYio 

Cx,CRT_COLS 
ex 
DL,Cl 
WTY9 

AX 
IX 

TTY_1ST_CHAR 
TTY_1ST_CHAR, ¢ 

OL,DL 

DH,CRT_RONS 
WTYl7 

IS IT A LINE FEED 
NO 

I lINE_FEED 

IS IT A IELL 
NO 

1--- BELL 
SET UP COUNT FOIi IEEI' 
SOUND THE POD IELL 
TTY_RETURN 

I 1ST IYTE OF 2 IYTE CODE! 
l NO, GO TO WRITE ONE CHARACTER 
I 
I . 
I 

AX,OEIOH ♦ ' 1 1 CAlll=OEH1 WUTE UACE 
VIDEO VIDEO 1ZO 

IL,IH PAGE HUIIIER 
IH,IH 
IX,1 1 CONVERT TO WOIID OFFSET 
OX,IIX+OFFSET CURSOR_l'OSHJ ; GET CURSOR POSITION 

TTY_1ST_CHAR ; RESTORE ZND IYTE OF Z IYTE CODE 
IX 
AX 

AX 
IX 
{t:;;'-'·-<« 
AH, OAH 
ex, 1 
VIDEO 
IX 

TTY_l5T_CHAll,O 
DL 

AH,2 
VIDEO 
AX 

AH,10 
ex, 1 
VIDEO 

NO, GO TO WRITE ONE CHARACTER 
YES 

NO, GO TO WRITE ONE CHARACTER 

NO 

YES 

;--- IGNORE 1ST IYTE 
; RESET FLAG OF 1ST IYTE 
l GO TO WRITE ONE IYTE 

;--- WRITE 2 IYTE CODE 
CHECK COLUl1N IOUNDARY 
ADJUST FOR COl'IPARE 
IS COLUIIM AT ENO OF LINE? 
NO 

SAYE 2ND IYTE OF Z IYTE CODE 
SAYE FOREGROUND COLOR 

SAYE 1ST IYTE OF Z IYTE CODE 
CLEAR FOR RECURSIVE CALL 

; RESTORE FOREGROUND COLOR 
I RESTORE 2ND IYTE 
;--- WRITE 1ST IYTE OF 2 IYTE CODE 
; SAVE 2ND IYTE OF Z IYTE CODE 
l SAYE COLOR 

GET 1ST IYTE OF 2 IYTE CODE 
SET COLDR OF 1ST IYTE 
(AHl=OAHo WRITE CHARACTER AT CURIIEIIT CURSOR 

I WRITE ONE CNARACTER 
VIDEO IO 

1 RESTORE COLOR OF ZND IYTE 

RESET FLAG OF 1ST IYTE 
INCRENENT ROW 

FUNCTION OF SET CUIISOII l'OSlTlON 
DO IT 

; RESTORE ZHD IYTE 
1--- WRITE THE CHAR TO THE SCIIEE'N 
I WRITE CHAR ONLY 
I ONLY OHE CHAii 
l WRITE THE CHU 
;•-- POSITION THE CURSOR FOR NEXT CHAii 

DL 
DL,BYTE PTR CRT COLS I TEST FOR COLUNH OVERFLOW 
wTYi8 "; 5ET_CURSOR 

1 COLUNH FOR CURSOR 
I--> LINE FEED 
l IOTTOM OF SCREEN! 
1 NO, SET CURSOR INC 
1--- SCRO REQUIRED 
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ltll B 4 02 
ltU CD 10 

ltlC AO $649 R 
198F 24 OF 

Utl 3€ 04 
ltU 72 $4 

1995 32 FF 
1997 El 11 

Utt 
Utt 14 ti 
lttl CD 11 

lttD ao lE UO ll 11 
19A2 7Z 13 

1914 80 E4 77 
1947 
19A7 U fC 
19A9 
ltAt 11 Ull 
ltlC 21 c, 
ltlE 8A 36 8366 R 
ltlZ U 16 HU ll 
ltU FE Cl 
1111 
198 CD 11 
1Hl 
111A 58 

1111 Cl 

19C 
193¢ FE C6 
19%€ 
IHE s4 02 
11Ct El F6 

19c2 
19c2 Ol DZ 
19€ 74 F8 
19¢6 FE CA 
ltCI EB F4 

19CA 

19CA 

ltCA 55 
ltCI 8 A 26 $44A R 
ltCF AO 0049 R 
ltD2 u lE oou ll 
1tD6 II EC 
19D8 89 5£ o8 

1'D1 5D 
ltDC c3 
1'DD 

IITYU, 

IITY14• 

NTY15: 

NTY16 

MTYIT 

NTY18: 

NOY 
INT 

NOV 
AND 

Cl'IP 
JC 

XOll 
JNI' 

AH,2 
VIDEO 

Al,CRT l!ODE 
AL ,KJ_5FF 

• Al, GRAPHICS 
WTY12 
IH,IH 
SHORT WTY14 

NTY12 
IIOV 
INT 

AH,8 
VIDEO 

I SET THE CURSOR 
1--- DETERl!INE VALUE TO FILL WITH DUlllHO SCROLL 
I GET THE CURRENT l!ODE 
I l!ASK KJ IIT OFF 

IN ALPHA l'IODE? 
YES, READ ATTRIBUTE 

FILL WITH BACKGROUND 
SCROLL-UP 

1--- READ ATTRIBUTE 

I READ CHARIATTR AT CURRENT CURSOR 
CAP CRT_NODE,KJ_NODE; KJ ODE p 
JI WTY13 1 HO 
AND 

l!OY 

l!OV AX,601H SCROLL ONE LINE 
sU CX,Cx n UPPER LEFT CORNER 
l!OV DH.CRT llOWS I LOWER RIGHT ROW 
l!OV DL,IYTt PTR CRT COLS; LOWER llIGHT COLUl!N DEC DL - 

INT 

POP 

RET 

INPUT 
OUTPUT 

VIDEO_STATE 

l'USH 

AH, HAN_MASK 

IH,AH 
ASK KJBIT OFF 

1 STORE IH BH 

VIDEO 

AX 

CALL 
VOLATILE 

l'ROC 

II' 

11',SI' 
[ll'+F _IXJ ,IX 

II' 

I SCROLL UI' THE SCllEEH 

I llESTORE THE CHARACTEll 

I RETUllN TO CALLER 
1--------------------------------- SET NEW CORSOll POSITION 

INC 

l!OV 
Jl!I' 

DH 

AH,2 
WTY15 

I NEXT ROW 

I ESTAILISH THE NEW CURSOll 

1--------------------------------- IACK SPACE NTY19: 
Oil 
JE 
DEC 
Jl!I' 

DL,DL 
WTY11 
DL 
WTYll 

ALREADY AT END OF LINE 
SET_CURSOR 
HO -- JUST l!OVE IT BACK 
SET_CURSOR 

WRITE_TTY ENDI' 

,------------------------------------------------- 1 
I 
I 

' I . 
VIDEO STATE INT 10H, (AH)= 15 (OFH) 
llETURHS THE CUltRENT VIDEO STATE IN AX 

I 

' ' I 
' ' ,. 
' 1------------------------------------------------- ASSUME CS:CODE, DS:DATA 

NONE 

AH: HUl!IER OF COLUl!HS OH THE SCREEN 
AL= CURRENT VIDEO l!ODE 
IH CURRENT ACTIVE DISPLAY l'AOE 

NONE 
NOHE 

NEAR 

I SAVE II' 

]}] .rrs_rk cRr_cos_; _GET RUER OF coums 
AL,CRT l!ODE I CURRENT l!ODE 

l!OV IH,ACTTVE.l'AGE GET CURRENT ACTIVE PAGE 
l!OV 
l!OV 

POI' 
RET 

SET FRAl!E POINTER 
SET RETURN IX 

RESTORE 11' 
RETURN TO CALLER 

VIDEO_STATE EHDP 

:- - -------------------------------------------- 
: SET_l'ALLETTE INT 10H, AH: 16 (10Hl 

THIS ROUTINE WRITES THE PALETTE REGISTERS 
INl'UT AH 

AL 0 

AL = l 
AL = 2 

OUTl'UT 

CRT ODE (ASKED) 
SET PALETTE REGISTERS 
(IHI : VALUE TO SET 
(Ill : PALETTE REGISTER TO SET (OON-OFN) 
SET IORDER COLOR REGISTER 
(IHI : VALUE TO SET 
SET All PALETTE REGS AND IOROER RED 
E5,DX POIHTS TO A 17 IYTE LIST 

IYTE O - 15 ARE VALUES FOR PALETTE 
IYTE 16 JS THE VALUE FOR THE IORDER REG 

NONE 
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CALL 

VOLATILE 

ENAILE_VGl2 
ENAILE_VG2 
WAIT_VERTRET 
SET_SUPREG 

AX,IX,DX,51,ES 

1 NOTE: PALETTE REGISTERS ARE WRITE ONLY. 
• ASSUIIE CS:CODE, DS:DATA, ES•VIDEO_RAII 

19DD 

19DD 50 
19DE ea 1DFC 11 

19EI 8B F4 
19E] 36 • IE O 11 

19E7 8B F2 

19E9 
19EC 
19EE 
19EF 
19Fl 

19F2 
19Fl 
19F5 

19F7 
19ft 

E8 1A64 R 

IO 06 
EE 
]Z co 
EE 

58 
0A co 
74 0A 

]C 02 
74 1C 

19FI 77 3C 

ltFD IO 02 
19Ff El OD 

UOI 
UOI 
UOl 
U05 

uoc 
UOE 
UOE 
IAOF 
U11 

U12 
1A14 
1A15 

1A27 
1428 
1A2A 
1A2D 

14A2F 
1A31 

8A CJ 
24 OF 
oc 10 

U07 IO FC II 
UOA 75 OZ 

34 GA 

EE 
U C7 
EE 

32 co 
EE 
El 22 

U17 
1A17 17 10 
1A19 
Ult U C7 
IAII ao FC .. 
IA1E 75 02 

1A20 3' 0A 
1 422 
IA2Z EE 

142J 261 8A 04 
1A26 EE 

46 
FE C7 
8d FF Z0 
72 EA 

.. u 
EE 

1A32 261 8A 04 
1435 EE 
1436 AZ 0066 R 
1A39 
1A39 8A 26 0347 R 
IA3D U 0929 II 

1440 E8 1DD6 R 
1443 CJ 

1 A44 

SET_PALLETT E 

PUSH 
CALL 

IIOV 
IIOV 

SPLI: 

SPl2• 

$LS 

OV 

CALL 

IIOV 
OUT 
XOR 
OUT 

l'OP 
OR 
JZ 

CIII' 
JE 

JA 

HOV 
JIii' 

IIOV 
AND 
OR 

CIIP 
JNE 

XOII 

OUT 
IIOV 
OUT 

XOII 
OUT 
JIIP 

HOV 

HOV 
CIIP 
JNE 

XOII 

OUT 

Ov 
OUT 

INC 
INC 
CIIP 
J 

HOV 
OUT 

PO V 
OUT 
IIOV 

HOV 
CALL 

CALL 
IIET 

SET_PALETTE 

NEAR 

AX 
EHABLE_VG12 

Sl,SP 
ES,55:[Sl+F ES) I GET SEO FRGII STACK 

ASS5UHE ES:INDETERMINATE 

51,DX 

NATT_VERTRET 

Al,PCSUPER 
DX,Al 
AL.Al 
DX,Al 

AX 
Al,Al 
SPll 

Al,2 
Sl'l3 

SPl5 

Al,IXIOIID 
SNORT SPLZ 

Al,ll 
Al, OFH 
Al,IXPALET 

AH,OIH 
SPl2 

Al,10108 

DX,Al 
Al.IN 
DX,Al 

AL,AL 
DX,Al 
SHORT SPLS 

IN, IXPALET 

Al,IH 
AH,1111 
SPL41 

Al,IOIDI 

DX,Al 

SAYE AX 
ENABLE 10TH VOi AND VG2 

OFFSET IN 51 

I WAIT UNTIL VERICAl IIETIIACE 

CLEAR SUPEIIIIIPDSE COHTIIDl REGISTEII 
FOR SET PAL UTE 

IIESTORE AX 
SET PALETTE IIEG? 
YES, GO DO IT 

SET All IIEGS? 
YES, GO DO IT 

SET IORDEII COLOR REG! 
HO, DON'T DO ANYTHING 

;--- SET IOROER COLOR IIEGISTEII 
I SET BORDER COLOR REG NUIIIEII 

:--- SET PALETTE IIEGISTER 
GET DESIRED REG NUIIIER IN AL 
STRIP UNUSED IITS 
IIAKE INTO REAL IIEG NUIIIEII 

,,o X 201 X 16 COLOII l 
NO 

MAP TO REAL REG HUABER 

SELECT REG 
GET DA TA IN AL 
SET NEW DATA 

I SET REG I SO DISPLAY WORKS AGAIN 

1--- SET All PALETTE REGS AND IORDEII IEO 
Ill IS REG COUNTER 

REG ADDRESS IN Al 
64¢ X 200 X 16 COLOR 
NO 

I IIAP TO REAL REG NUIIIER 

I SELECT IT 
Al,IYTE PTR ES1[Sll ;GET DATA 
DX,Al I PUT IN VGA REG 
SI 
IH 
IH,20H 
SPL4 

Al,IXIORD 
DX,AL 

Al,IYT! PTII ES1[SIJ l GET DATA 
DX,Al PUT IN VGA REG 
CRT_PAllETTE,Al SAVE IN RAIi 

AH,SUP IPCR 
SET_SUPREG 

ENAILE._VG2 

ENDP 

NEXT DATA IYTE 
NEXT IIEG 
LAST PALETTE IIEOl 
NO, DO NEXT ONE 

SET IOIDER IIEG 
SELECT IT 

RESTORE SUPERIMPOSE CONTROL REGISTER 

ENABLE VIDEO GEHARATER 2 
All DONE 

1----------------------------------------------------------- 
WAIT_VEIITIIET WAIT VERTICAL RETRACE 

THU ROUTINE WAITS UNTIL A VERTICAL IIETRACE IEGIN 

INPUT HONE 
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I 
I 

:----------------------------------------------------------- 

OUTPUT 
VOlATllE 

NOHE 
Al,DX 

1A44 

1444 U UDA 
1447 

EC 1447 
1448 2' .. 
144A 75 F 

144¢ 
EC 1A4C 

1A4D 24 .. 
1A4F 74 Fl 

U5I cs 
1452 

WUT_VElt.TRET PltOC NEAR 

IIOV DX,VGA_CTL I SET VOA CONTROL PORT 
WAlTVl• 

I GET VGA STATUS IN Al,DX 
AND Al, VEltTltET IN VERTICAL RETRACE! 
JHZ WAIT VI YES, WAlT FOR lT TO GO AWAY 

wunz, 
IN Al,DX GET VGA STATUS 
AND Al,YERTltET IN VERITCAl RETRACE! 
JZ WAITVZ NO, WAIT FOR IT 

RET 

WAIT_VERTRET ENDP 
,------------------------------------------ 1 
1 NO_OPERATION INT UN, AH = 17,18 
I ------------ 1-------------------------------------------- ASSUME CS1CODE, DS:DATA, ES+VIDEO_RAN 

1452 

U5Z CS 

1453 

NO_OPERATION 

RET 

NO_OPEltATION 

PROC HEAR 

EHDP 

,---------------·--------------------- 1 . FONT PATTERN INT lDN, AH = 19 

THIS ROUTINE ACCEPTS OR RETURNS FONT PATTERN FltOIVIN USEl Alt(A 
JHPUT 

Al =o REQUEST IASE-FOHT 
AL =80H REQUEST IASE-FOHT WITH FUll CHARACTER IOX 
AL =40H WRITE FONT PATTERH FRON USER AREA TO GAIJI IAN 
ex 
IX 

DS = 

OUTPUT 

CAlL 

VOLATILE 

IHTERHAL CODE FOR REQUESTED FONT 
FOR HANKAKU-FOHT (CH)=0 

OFFSET OF DATA AREA FOR FONT 
HORIIAL-IOX FUlL-IOX 

-16X16 ; 32 BYTE 36 BYTE 
-16XI ; 16 IYTE 11 IYTE 

DATA SEGNEHT 

FDHT PATTERN 

,f{-0ss,_ci 

I 

r ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM 

AX,CX,SJ,DI,ES 

1453 

1453 55 
14546 EC 
1456 8£ 44 II 

1459 El nu 1 
1A5C B6 10 
145E £1 uu It 
1461 50 
1462 cs 
1463 w 

FDNT_l'ATTERN 

PUSH 
MO V 
NOV 

PltOC HEAR 

BP ; SAVE II' 
IP,SP ; SET SP TO IP 
ES,[IP+F_ESl I GET SEGIIEHT VALUE FRON STACK 
ASSUNE ES:lHDETERNIHATE 

CHECK_ROSS_CHAR I CHECK AND CONVERT ROSSIAN CHARACTER 

DN,KJ_IIODE INDICATES KJ NODE 
FONT PERFORII FONT FUNCTION 

CALL 

HOV 
CALL 

POP 
RET 

FONT_PATTERN ENDP 

I RESTORE IP 
RETURN TO CALLER 

1----------------------------------------- I 
FONT 

THIS ROUTINE ACCEPTS OR RETURNS FONT PATTERN FRON/IN USER AREA 
INPUT 

AL =0 REQUEST IASE-FONT 
+ =@@H RtquEsr iisE-roii ITH FU_ CHARACTER BOX 
ft =~OH WRITE FONT PATTERN FROII USER AREA TO APA 

. 
I 
I 
l 
I 
I . 

ex 
DH = 
ES:BX 

INTERNAL CODE FOR REQUESTED 
FOR HAHKAKU-FOKT (CHl=O 

CRT IIODE 
= DATA AREA FOR FONT 

HORIIAL-IOX 
-UX16 ; 32 IYTE 
=16X8 1 16 BYTE 

FONT 

DS 

FULL-IOX 
36 BYTE 
ta IYTE 

DATA SEGIIEKT 
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OUTl'UT 

CALL 

(ES:BX) = FONT PATTERN 

3#: 
##ear 

; 
I VOLATILE AX,CX,SI,DI,ES 
I 1-------------------------- -- - -- - ------------ 

AS SUNE CS1CODE ,DS•DATA 
uu 
1463 52 
1464 1E 

1465 50 
UU Ea lDIO R 
U69 
1A6A 
U60 
U60 
146E 
U70 
U7Z 

U73 El 1DD6 R 
U76 51 

U77 El 11H It 
147A 8A El 
IA7C 24 7F 

U7E 80 FC 40 
1481 74 50 

148J 
Ul5 

U17 
UH 
Ult 
UH 

UIE 
UtO 
1A92 

1494 

14 95 
1497 

Utt 
lUC 

lAtE 
1 AAl 
1 AA6 
1 AA5 
1AA8 

uu 
1A AB 
1 AA 
1AAE 
1AAE 
1UF 
1AI 
UIZ 

1 A4 
UIS 
1 AB6 
1Ut 

UU .U Ct 
UID Al 
lUE 
UIE IE ot01 

1ACI 
1ACI 
1AC6 
14C6 
ucs 
14€6 

uca 
UCt 
ucc 
lACE 
UDO 

52 
IA OlDA 

EC 
26 08 
74 F 
5 A 

lC 00 
75 74 

50 
51 

II Cl 
El 1101 R 

IE DI 
33 F6 
II Fl 

5 9 

0A ED 
75 12 

aa FE 11 
73 2J 

n oooa ae 0001 
51 
80 E4 7F 
50 

El 1t 

It 1111 

AD 
24 7F 
A A 
UFA 

51 
50 
F6 C4 80 
74 0J 

It 0010 

AD 
A A 
EZ FC 

51 
F6 C4 80 
74 0J 

]l co 
Al 

FONT 

FONT1 : 

FONTS: 

FONT4 n 

FONTS : 

FON1' 1 

FONTT+ 

l'ROC 

PUSN 
l'USH 

l'USH 
CALL 

l'USN 
NOY 

IN 
AND 
JZ 
1'01' 

CALL 
l'OP 

CALL 

NOY 
AND 

CNI' 
JE 

CP 
JNE 

l'USN 
PUSH 

Po V 
CALL 

NOY 
XOR 
Pov 

1'01' 

OR 
JNZ: 
c .... 
JAE 

Ov 
AOV 
1'01' 
AND 
l'USH 

JNI' 

Ov 

LODSW 
AND 
51051 
LOOI' 

1'01' 
l'USH 
UST 
JZ 

NOY 

LODSW 
STOSI 
LOOI' 

1'01' 
1ES1 
JZ 

XOR 
5105W 

NEAR 

OX 
DS 
AX 
EHAILE_YG1 
DX 
DX,YGA_CTL 
Al,DX 
Al,YERTRET 
FONT! 
DX 

EHAILE_YOZ 
AX 

ENABLE_K JRO 

AH,AL 
Al,7FH 

AH,40H 
FONU 

Al,1 
FONTll 

AX 
ex 
AX, ¢CX 
CVTClt 

I ENABLE KJ-ltON 

SAYE FUNCTION 10 AH 
ASK FULL BOX FLAG OFF 

WRITE FONT PATTERN! 
YES 

:----------- 1tEquu1 FONT l'AT1ERN 
; REQUEST FONT ? 

DS,AX 
SI, SI 
Dl,IX 

ex 
CH,CH 
FONTl 

SAVE REQUESTED FUNCTION 
SAYE INTERNAL CODE 

GET KJ lt0" SEGIIENT ADDRESS 
ASSUME DS: INDETERMINATE 

I SET CHARACTER PATTERN ADDRESS TO DS 
I CLEAR FOR ROW 0 

SET l'ATTERN RETURN ADDRESS 

I RESTORE INTERNAL CODE 

Z IYTE CODE! 
YES 

KJ GRAPHICS NODE 
YES 

ex.a 
51,1 
AX 
AH,7FH 
AX 

SHORT FDNT7 

cx.u 

AL, KJHASKL 

FONT4 

AX 
AX 
AH,IOH 
FONTS 

XOlt AX,AX 
SlOSW 

NOY SI, 1 

SAYE CURRENT DX 
SAVE CURRENT DS 

SAVE REGISTERS 
ENABLE VIDEO OENEUTElt 1 
SAVE DX 
GET GATE ARRAY ADDRESS 

SEE STATUS REGISTER 
IH VERTICAL RETRACE? 

; NO, WAIT UNTIL IT COMES 
I RESTORE OX 

ENAILE VIDEO GENEUTER Z 

ltEl'EAT COUNT FOR ANK 
OFFSET FOlt ANII: 

ASK FULL IOX FLAG OFF 

I CONTINUE 

J--- GET l £Fl l'ART PONT OF Z IYTE CODE 
1 SET ROW HUMBER OF CHARACTER OX 

GET ONE ROW 
11ASII: Off CONTROL Ill 
l'UT LEFT l'ART OF ONE ROW 
REl'EAT UNTIL EXHAUST LEFT PAltl 

RESTORE FUNCTION 
SAVE IT 
FULL CHARACTER BOX Y 
NO 

CX,U 

FOH17 

AX 
AH,IOH 
FOHTI 

AX, AX 

SU I FOR FULL IOX 

I SET OFFSET FOlt RIGHT l'AR1 

1--- GET FONT OF 1 IYTE CODE OR RIGHT PART 
j SET RON HUMBER OF CHARACTER OX 

GET OHE ROW 
l'UT RIGHT PART OF ONE ROW 
ltEl'EAT UNTIL EXHAUST UFT l'Altl 

US TORE FUNCTION 
fUlL CHARACTER IOX? 

I HO 

SETO FOi FULL IOX 
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1AD1 
El ZI 1AD1 

1 ADJ F9 F640 14DJ 81 
1AD7 72 22 
1AD 81 Ft F07E 
1ADD 77 1€ 

14ADF D1 El 
IAEI II El UFE 
1AES II C9 880¢ 

1AES 6 
UEA IF 

UEI U Fl 

IAED IE Cl 

UEF 33 FF 

IAFI a, 0111 
1AF4 
1AF4 AC 
1AFS IA 6' OF 

UFI A 
1AF S E2 F9 
1AF 

El 118' I UFI 

UFE IF 
Uff 5 
1100 cs 

1101 

FOHTI• 

FDNltt 

FONT101 

FOHTll 1 

JIV' 

cHP 
JI 
CIII' 
J A 

SAL 
AHO 
OR 

PUSH 
l'OP 

IIDV 

"OV ES,CX I SET DESTIHATIOH SEGIIENT 
ASSUIIE ES1IHDETERlllHATE 

XOR DI,DI I SET DESTINATION OFFSET 

Cx,16 

LODSI 
IIOV AH,DS:[SI+l5J 

STOSW 
LOOI' FOHTlO 

CALL 

1'01' 
POP 
RET 

FOHT EHDP 

SHOIIT FONTll 

1----------- WRITE FONT l'ATTERN 
ASSUIIE DS•DlTA 

CX,EXT_CHAR_L 
FOHTII 
Cx,EXT_CHAR_H 
FOHT11 

CX,l ex. 03FEH 
CX,8800H 

ES 
DS 

51,IX 

; SET SOURCE SEGIIENT 

ASSUHE DS:INDETERMINATE 
; SET SOURCE OFFSET 

ENAILE_Vlt4" 

I END 

IN EXTERNAL CHAltACTEI ltANGE ! 
HO 

HO 

ADJUST FOR CHARACTER l'ATTERH ADDRESS 

FORCE '10001' TO 1151 

I SET HUIIIER OF ROW 

GET LEFT PART OF ONE ROW 
GET RIGHT PART OF OHE ROW 

STORE ONE ROW 
REPEAT All ROW 

J ENABLE VIDEO RAM 

DS 
DX 

ASSUIIE DS•DATA 
1 RESTORE DS 
; RESTORE DX 

,----------------------------------------- 
CVTCR 

THIS ROUTINE CONVERT CODE TO KJ-ROH ADDRESS 

INPUT AX = IHTERHAL CODE FOR REQUESTED FONT 

OUTl'UT AX SEGIIEHT ADDRESS OF KJ-ROII 

CALL HOHE 
VOLATILE HONE 

• ASSUIIE cs,CODE, DS:DATA, ES1VIDEO_R4" 

1111 

1111 0A E4 
IIOS 75 07 

1115 DI EO 
1107 OD aou 

IIIA El SS 

IIIC 
IIOC SD IIIO 
180F 72 2D 
1111 SD 1121 
1814 71 DA 

nu· 3D0 8140 
111' 72 23 
1111 JD0 $873 
lllE 77 DA 
1820 
1120 DI ED 
1122 25 JFFE 
1825 ID 1100 
1121 El l7 

182 
182 3D F048 
IIZD 72 IF 
IIZF SD f07E 
1032 77 IA 

1836 DI ED 
1836 25 OSFE 
1151 oo aaoo 
18J¢ El OS 

USE 
IUE II IDU 
1361 
1861 cs 
1D62 

CVTCR P'IOC NEAR 

OR AH,AH I Z IYTE CODE 
JNZ CVTCRl I YES 

;--- l IYTE CODE 
SAL AX,l 1 ADJUST FOR CHARACTER l'ATTEltN ADDRESS 
OR AX,8000H 1 FORCE '1000000' TO "SI 

JHP SHORT CVTCR5 I EHD 

CVTCRl: f ==e 33II.S#oar or asst cuucr 1 CIIP' ±;2{°--·8 I IN 
JI I NO 
CIII' 4%3242-+-1s» I JIE I YES 

CIIP AX,JISl L IH J15 l RANGE T 
JI CVTCR4 HO 
CIIP' ##I;­ J A HO 

CVTCRZ: 
l'ATTERH ADDRESS SAL AX, I ADJUST FOR CHARACTER AHD AX,3FFEH 

OR AX,8000H FORCE • 101 TO HS JIIP' SHORT CVTCR5 EHD 
CVTCRS: ;--- EXTERNAL CHARACTER CIII' AX,EXT CHAR l IN EXTERNAL CHARACTER RANGE! JI CVTCR4 ­ NO CIII' AX,EXT CHAR H 

J CVTCR4 = NO 
SAL AX, 1 ADJUST FOR CHARACTER l'ATTERH ADDRESS AHD AX,0JFEH 
OR AX,8800H FORCE '10001' TO HSE JIii' SHORT CVTCR5 EHD 

CVTCR+: 

CVT€RS? 
oy AX,OFFSET WHITE_IOX I SET WHITE aox 
RET 

CYlCR EHDP 
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,-------------------------------------------------- l 
l CHECK_ROSS_CODE 
I 
I THIS ROUTINE TRANSLATE REGEN CODE TO RUSSIAN CHAUCTEII CODE 
l 
l INPUT ex 2 IYTE REGEN CHARACTER CODE 
l 

OUTPUT ex 2 BYTE CHARACTER CODE 
; CALL NONE 
l VOLATILE NONE 
l 1------ --- --- - -- - --------- -------------------------- 

1842 CHECl_RDSS_CODE PROC NEAR 
1542 81 F9 8100 CAP {2:{2=v® CHECl LDWEI CASE OF ROSSIAN CHARACTEI 1146 72 lC JI NO 
1868 81 F9 8120 CAP ;2;527°-+-ra 1B4C 77 06 JA NO 
184E s1 Cl 0340 AOD ex.Ross L Low - IROSS_L_LOW ; TRANSLATE 1852 El 10 JIIP SHORT RCobE2 

1 854 ICODEl• CHECl UPPEI CASE OF lOSSIAN CNAlACTEI 1854 81 F9 azoo CNP ;#;{3-v­ 1B58 72 0A JI NO 185A 81 F9 8221 CAP ;;33{°-».:» USE 77 0 4 JA NO 
1160 11 Cl 0270 ADO CX,ROSS_U_1OW - RROSS_U_LOW l TRANSLATE 1 B64 lCODE2• 
1866 CJ RET 
llU CHECK_ROSS_CODE ENDP 

,-------------------------------------------------- l . CHECK_ROSS_CHAR 
; 

THIS ROUTINE TUNS LA TE ROSSUM CHAUCTEI CODE TO REGEN CODE 
INPUT ex= 2 IYTE CHARACTER CODE 
OUTPUT ex= 2 IYTE REGEN CHARACTER CODE 
CALL NOHE 
VOLATILE NONE 

l 
,--------------------------------------------------- 

llU CHECK_ROSS_CHAR PROC NEAR 
1865 81 F9 8440 ClU' CX,ROSS_L_LOW CHECK LOWER CASE OF ROSSIAN CHARACTER 1169 7Z lC JI RCNARZ HO uu 81 Ft 8460 CNP CX,ROSS_L_HIGH 116F 77 O 6 JA RCHARl l NO 1171 11 £9 0340 SUI ex.Ross L LOW - RROSS_L LOW I TRANSLATE 1175 El 1 0 JIIP SHORT RCHiR? > 
1177 CHARI + I CHECl UPPER CASE OF lOSSJAN CHAlACTEI 1177 11 Ft IOI CP ;#:{{- v 1171 72 0A JI I HO 117D 11 F9 8491 CNP Cx,ROSS_U_HIGH 1111 77 0 4 J RCHAR? l HO 
llU 11 £9 IZU SUI CX,ROSS_U_LOW - RR0SS_U_LON I TRANSLATE 1117 RCHARZn 
1117 CJ RET 
1111 CHECl(_ROSS_CHAR ENDP 

,------------------------------------------ 1 
I 
I 
l 
l 
I 
I 
l 
I 
I 
I 
I , ---------- --------------- ------------------ 

EHAll'-.lJION 

THIS ROUTINE £HAILES lJ-RON 
INPUT 
OUTPUT 
CALL 

VOLATILE 

NONE 
HONE 
DDS 
p1sE,1HT 
{g;2­ 

1111 EMAIL E_KJRON PROC HUit 
uaa 50 PUSH AX 1889 53 PUSH IX SAVE REGISRES 188A s2 PUSH DX 1888 lE PUSH DS 
UIC El 0000 E CALL DDS I POINT DATA AREA 

ASSUNE DS+DATA 

188F El 1 8E+ • CALL DISAILE_lNT DlSAILE ALL lHTERRUPT 
DURING VRAN AND KJ·RON SWlTNIHO 

11'2 BA OlPF HOV DX,SX088ASE I ADDRESS OF ADDRESS CONTROLLER 
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U OU7 O v 
1B95 CAll 
1 89a El 1EZZ I 

II Ul7 PO v un CAll 
1UE El 1EZZ I 

07IO PO V 
11A1 .. CALL 
1 844 El 1E22 R 

c6 " osss • FF HOV 
1U7 

El IIEC I CALL IIAC 
IF 1'01' 

UAF l'OP 
1111 5 POP ldll 51 1'01' 1HZ 58 

1BJ Cl RET 

111' ENABLE_KJRO 

BX,S8VRANINI00H + VRAHI OFF 
ouUT_GA I DISABEE VIDEO RAN 1 

BX,58VRA421OOH + VRAM?_OFF 
DUT_GA I DISABLE VIDEO R~ Z 

BX,S8KJROHM100H + KJROM ON 
0UT_GA J ENABLE KANJI ROM 

KJROH_STAT,TRUE J KJ-ROH FLAG ON 

ENAILE_IHT I EHAILE lHTERRUl'T 

DS 
DX 
IX 
AX 

RESTORE REGISTERS 

EHDP 

1------------------------------------------ . 
EHABL E_VRAA 

THIS RDUTIHE £HAILES VIDEO RA" 
INPUT 
OUTPUT 
CAll 

YDUTllE 

NONE 
NOHE 
DDS 
DISABLE INT 
ENAllE_iNT 
HONE . 

,------------------------------------------- 
1114 

188 50 
nu SJ uu 52 
1117 IE 

1111 El OOU E 

EHABLE_VRAH 

PUSH 
PUSH 
PUSH 
l'USH 

CAll 

10B ES 1BE+ R CAll 

111E IA 01FF 
UCI II 07l0 
11c, El 1 EZZ I 

11C7 II 0917 

11CA IO 3E U4C I II 
11CF 7Z Ol 

11D1 11 U17 
110\ 
11D4 El 1EZZ It 

11D7 C6 06 USS I 11 

UDC El 11EC R 

UDF 1F 
11£0 SA 
UE1 51 
11EZ 51 

nu cs 
11£4 

EVRAlll 1 

HOV 
NOV 
CAll 

Ov 

CHP 
JI 

NOY 

CAll 

IO V 

CAll 

1'01' 
POP 
1'01' 
l'OP 

ltET 
ENABLE_VRAH 

PROC 

AX 
IX 
DX 
DS 

DDS 

NEAR 

l l'OINT DATA AREA 
ASSUIIE DS1DUA 

DJSAll E_IHT DISAllE All INTERRUPT 
DURING YRAII AND KJ-ROH SWI THING 

DX,SXOIIASE I ADDRESS OF ADDRESS CONTROLLER 
IX,SIKJRON•lOOH + KJROM_OFF 
0UT_GA ; DISABLE KAHJI ROIi 

BX,S8VRANI#1OOH + VRAHL_ON 

CPU_PAGE,VRA42_PAGE ; VIDEO RAH 1 ! 
EYRAP11 I YES 

BX,S8VRAA2MIO0H + VRAH2_ON 

OUT_GA EHAllE VIDEO RAH 

KJROP1_STAT,FALSE1 lJ-RON FlAG OFF 

EHAILE_IHT 

DS 
DX 
IX 
AX 

SAYE REGISTERS 

I EHAILE INTERRUPT 

ltESTOltE REGISTERS 

EHDI' 

1------------------------------------------ . 
DlSAllE_IHT 

THIS ROUTINE DISAlES All INTERRUPT 
INPUT 
OUTPUT 
CALl 
VOlATllE 

HONE 
NOHE 
NOHE 
HONE 

11£4 

UE4 so 
IIES FA 
IIU IO 11 
UE& E6 AO 

IIEA 58 nu CJ 

llEC 

I 

1------------------------------------------- 
DISAILE_IHT l'ROC HEAR 

PUSH AX 

ClI 
P10Y 
OUT AL,DISAllE HNI 

HP1I_l'ORT ,AL 
I DISAllE IHTERRUPTS 

DISAllE HNI AHO HOLD REQUEST 

POP' AX 
RET 

DISABLE_IHT EHDP 
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I--------- -- --------------- ------- --------- 
1 
I 
I 
I 
I 
I . 

EHABLE_IHT 

THIS ROUTINE ENABLES ALL INTERRUPT 
INPUT 
OUTPUT 
CALL 
VOLATILE 

HONE 
HONE 
ODS 
HONE 

} ,------------------------------------------- 
llEC 

llEC 50 
llED 1E 
UEE El 0000 E 

llFl F6 °' 0355 It FF 
UF6 75 OS 
UFI u ao 
1BFA E6 AO 
llFC Fl 
UFD 
llFD 1F 
llFE 51 
llFF CJ 
lCOO 

ENAILE_INT 

ENBLI1 : 

CALL 

PROC HUit 

PUSH AX 
PUSH DS 

DDS I POINT DATA HU 
ASSUME DSi DATA 

TEST 
JHZ 

HOV 
OUT sn 
PDP DS 
PDP AX 
RET 

{{£,{ 1r.cm..Tue 
AL,ENABLE_NNI 
HAI_PORT, AL 

1 INTERRUPT ENAILEL PIIOHIIIT 
1 YES, DO HOT EHAILE 

£HAILE HNI 

£HOLE INTEIIIIUPTS 

ENABLE_IHT ENDP ;--------------------------------------------------- 
SUPERINPOSE IHT 1GH, AH = 20 (14H) 

THIS ROUTINE CONTIIOLS SUPERINPOSE FUNCTION 
INPUT 

AL 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ----- - - - - ---- --- - - ----- - - - - - --- - -- - - -- -- --- ------ ------- 

ASSUME CS:CODE, DS:DATA, ES:VIDEO_RA 

AL 

AL 

OUTPUT 

CALL 

AL = g 

VOLATILE 

SET NODE OF VIDEO GEHEUTU l 
BH = 4 320X200 4 COLOR (AHIO 
BH = 5 RESERVED 
IH : 6 RESERVED 
IH : 7 HOT VALID 
BH = 8 160X200 16 COlOII (ANK) 
IH: t l20X200 16 COLOR (AHK) 
IH : A 6'0XZOO , COLOR (AHK> 
H =14 320X200 4 COLOR (KJ) 
H 515 RESERVED 
BH =16 RESERVED 
IH •17 HOT VALID 
BH =18 160x200 16 COLOR <KJ) 
BH =19 320X200 16 COLOR (KJ) 
BH =1A $40X200 4 COLOR (KJ) 
SET SUPUINPOSE 
IH = 0 OFF 
IH = 1 OH 

Z SET FORGROUND PAGE 
IH : 0 VRAH-1 

l SET TUHSPARENT PALETTE IIEGISTElt 
BH = PALETTE RIGISTU NUNIU 
SET SUPERINPOSE NODE 
IH : 0: PRIORITY 
BH = I: XOR 
SH = 21 AND 
BH = J: OR 

AL = 4 

HONE 

ENABLE_VG! 
ERASE 5CURSOR 
SU SET HOE 
APPEAR_S CURSOR our GA 
EHAiLE._VOZ 

AX,IX,CX,DX,Sl ,DI, ES 

1COO SUPEUIIPOSE PIIOC HEAR 

1COO El 1DII II CALL EHULE._ VG! I SELECT VIDEO GEHEUTElt 1 
ICU O A CD Olt AL ,AL SUPERIHPOSE NOOE SET ! !COS 75 OF JNZ SIPI HO 
IC01 so PUSH AX SAVE CURRENT CRT NODE 1CDI El 0 940 II CALL ERASE_SCURSOR ERASE SOFTWARE CURSOR 
ICOI 8 A C7 MO v AL,IH SET NODE TO AL ICOD El IC7D It CALL SUP_SET_HOE SET IIODE OF VIDEO GEHERATER 

ICID 58 POP AX RESTORE CRT NODE ICII E8 0961 It CALL APPEAR, SCURSOR APPEAR SOFTWARE CURSOR IC1' El 6J JIIP SHORT 5TP? END 
ICU SIPI 1 ICU lC DZ C HP Al, Z 1 SUPERINPOSE OH/OFF FUCllON ? IC11 73 II JAE SIPZ I HO 

j-== ALFI SUPERIMPOSE OFF?OH ICU 8 A 26 0347 R AO V AH,SUP IPCR I GET LAST VALUE OF SUPERIH. CONT. IIEG. ICIE 8 A C7 OV AL, IH I GET VALUE ICZO DO EO SH AL, I I SHIFT TO TRANSPARENT IIT POSITION 
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IC22 ao £4 FD 
ICU 24 02 
IC27 0A Ce 
ICZ9 AZ 0347 R 

ICZC IA DI 
ICZE 87 06 
IClO E 39 

IClZ 03 IClZ 3¢ 
1€J6 73 16 

ICU IA 26 0347 R 

IClA IA C7 
IClC ao E FE 
IClf 24 01 
1cs1 0A C6 
IC'3 42 6347 R 
IC'6 IA DI 
IC'8 17 o, 
1€6 El If 

1cs€ 
1cs€ 77 06 

1€6E IA Df 
IC50 17 OS 
ICSZ El If 

1€56 
1C54 3¢ ¢4 
IC56 75 21 

ICSI DO E7 

Ic5 DO E7 
ICSC AO 0347 R 

IC5F 26 03 
ICU 0A Fl 
ICH aa 3£ 9347 R 
1€67 IA DF 
ICU 17 06 
ICU 
ICU F6 Cl 12 
1€6E 75 03 
IC70 II El 01 
I€C73 
1€73 .. OlDA 
ICH El 1E22 R 
IC7' 
IC7' El 1006 I 

IC7C Cl 

IC7D 

IC7D 

IC7D FF 36 0355 R 
ICII ID OE OHS I FF ICU El IIU R 
ICat 50 
ICU 2% 7F 
ICIC IA fl 
ICIE 24 EF 

IC,O 3€ 46 
IC'2 72 26 
ICH lt 07 
ICU 7' 20 IC,a lC U 
ICU 77 IC 

IC9C 8A 26 0338 R ICU 80 Ee OF ICU 10 FC 02 

SIPZt 

SIP6: 

SIPS: 

SIP6: 

SIP7t 

AHD 
AHO 
OR 
110V 
110V 
NOV 
JrP 

CP AL,J 
JAE SIPl 

NOV 
NOV 
AHO 
AIID 
OR 
NOV 
NOV 
NDV 
JMP 

JA 

NOV 
POV 
JIIP 

CNI' 
JIIE 

SAL 
SAL 
IIDV 
AHD 
DR 
IIOV 
IIDV 
IIDV 

TEST 
JNE 
AIID 

l'IOY 
CALL 

CALL 

RET 

SUPERINPOSE 

AH,HOT TRANSDH 
AL,TRAIISON 
AL, AH 
SUPIPCR,Al 
ll,Al 
IH,PCSUPER 
SHORT SIPS 

AH,SUPIPCR 
Al,IH 
AH, HOT FOREYRAN 
Al, FOREYRAN 
Al,AH 
SUPIPCR,AL 
IL,Al 
IH,PCSUPER 
SHORT SIPS 

SIP4 

IL,IH 
IH,PCTRPAL T 
SHDRT SIP6 

AL ,6 
SIP7 

IH,1 
IH,1 
Al, SUPIPCR 
AL,O000O0111 
IH,AL 
SUPIPCR,IH 
ll,IH 
IH,PCSUPER 

IL, TRAHSDII 
SIP6 
ll,FOREYRAN 

DX,YGA_CTL 
OUT_GA 

EHOLE_VGZ 

l'IASK TRAHSPAREIIT IIT OFF 
GET TRAHSPAREHT Ill 
SET TRAHSPAREHT Ill 
UPDATE IY HEW VALUE 
SET IT TO IL 
SET REG. ADDRESS DF SUPERIN. CONT. REG. 

;--- AL=z SET FDRGOUND PAGE 
; GET LAST VALUE DF SUPERIII. COIIT. REG. 
I GET VALUE 
ASK FORGROUND BIT OFF 
GET FDRGROUHD Ill 
SET FORGROUIID Ill 
UPDATE IY HEW VALUE 
SET IT TO IL 
SET REG. ADDRESS OF SUPERIII. CONT. REG. 

; SET SUPERIIIPDSE NDDE FUNCTION!, YES 

;--- AL:] SET TRANSPARENT PALETTE REGISTER 
; SET TRANSPARENT PALETTE HU111ER TO ll 
; SET REG. ADDRESS DF TRANSPARENT PALETTE 

; SET SUPERINPOSE NODE! 
; NO 
1--- AL=4 SET SUPERINl'DSE 11DDE 
; ADJUST POSITION 
; ADJUST POSITION 

GET LAST VALUE DF SUPERIN. CONT. REG. 
I NASK TRANSPARENT Ill OFF 

SET SUPERIMPOSE IIODE IIT 
UPDATE IY HEW VALUE 

I SET IT TO IL 
SET REG. ADDRESS Of SUPERIN. CONT. REG. 

SET SUPERINPOSE 011 ! 
YES 

I NASK IIODE CONTROL IITS FOR SUPERl11POSE OFF 

GET I/O ADDRESS OF VIDEO GATE ARRAY 
OUT IX TO GATE ARRAY 

I SELECT VIDEO GEHERATER 2 

ALL DONE 

EHDP 

.------------------------------------------ 
SUP _SET_l'IODE 

THIS ROUTINE INITIALIZES THE ATTACHl'IENT TO 
THE SELECTED l'IODE FOR SUPERll1POSE 
THE SCREEN IS ILANKED. 

INPUT AL= "ODE SELECTED (RANGE ~-Al 

OUTPUT NONE 

CALL 

VOLATILE 
I 

;------------------------------------------- ASSUIIE CS:CODE, DS1DATA, ES1VIDEO_RAl'I 

SUP_SET_ODE PROC HEAR 

PUSH 
OR 
CALL 

PUSH 
AND 
O V 
AND 

Cl1P 
JI 
CP 
JE 
CHP 
J A 

DISAILE_IHT 
SET_PALETTE4 

#;{%4 
EHALE VGI 
EHABLE_VG? 
SET_SUPREG 
ENAILE_lHT 

AX,IX,CX,DX,51,DI 

WORD PTR lEP CTRL 
BYTE PTR IEPcTRL,TRUE 
DlSABLE_IHT - 

SAVE INTERRUPT ENABLE PROHIBIT FLAG 
PROHIBIT INTERRUPT EHAILE 
DISABLE HARDWARE INTERRUPT 

AX 
AL, 7FH 
IH,AL 
AL, DEFH 

AL,4 
SSET11Z 
AL,7 
5SETH? 
AL, DAH 
SSET1'12 

NOV 
AND 
Cl1P 

AH,CRT MODE? 
AH,KJ ?iFF 
AH,2 - 

I SAVE INPUT "ODE OH STACK 
11ASK REGEN HOH CLEAR FLAG 
SET INPUT l'IODE TO IH 

I ASK KJ BIT OFF 

1--- CHECK FOR VALTO NODES 
I MOOE 0-3 IS INVALID 
I CHECK FOR VALID NODES 

MODE 7 IS INVALID 
UNDER 08H? 
HO, INVALID 

;--- CHECK VALID SUPERINPOSE COl1IIHATIOH 
I GET CRT "ODE OF VIDEO PROCESSOR·2 
I l'IASK KJ IIT OFF 
I CURRENT MODE IS HIGH BAND ? 
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lCU 72 0A 

lCAa 
lCAI 
lCAD 
lCID 
1Cll2 
lCBZ 
1CB6 
1Cll6 

lCH 
lCH 
1Cll9 

80 FC 04 
72 OF 
IO FC 09 
73 0A 

:SC 0, 
73 02 
Ell 10 

58 
Et 1DaD II 

lCIIC 
lCIC :SC Ot 
1CBE 72 F8 
lCCO 
1CC1 
lCCJ 
1CC5 
1CC6 

50 
Es 62 
Al oa 
58 
75 FO 

1cca 
1cca 5o 
1CC9 8A E7 
lCCII H Fl 

lCCD Ea 1A'4 II 

lCDD 32 CO 
1CD2 EE 

lCDJ 
1CD6 
1CD8 

1CD9 59 

1CDA F6 06 OJFC R FF 
lCDF 75 2E 

lCEl 
1CE3 
1CE€ 
1CE6 
1CE7 
1CE9 
lCEC 
lCEF 
lCFl 
1CF4 

1CF6 
lCFt 
lCFI 
lCFE 

lDIO 

lDll 
lDll 
1D15 

1D17 
1D19 
1019 
IDIC 
IDlf 
I D21 
IDZJ 
1 D24 

1 D02A 
1D2C 
1D2D 
lDll 
1DJ3 

1D34 
1D36 
1D37 
IDlll 
IDlD 

AO 033b R 
24 F? 
EE 

ID 06 
EE 
32 Co 
EE 

4 10 
II 021D II ao Ft o, 
H 11 
ao Ft u 
7' DC 

ao Ft DI 
7' 11 
IQ Ft 0, 
7' oc 
El OD 

1D02 
IDOZ IO FD 06 
1D05 75 oa 
ID07 El 0535 R 
IDOA El 03 

IDOC 
lDOC El no II 
1DOF 
lDOF II C7 

8J 40 
lC o, 
72 OZ 

ll CO 

BA 0JDF 
AO DOU II 
24 JF 
DA Cl 
EE 
A2 008A R 

1D27 El 0551 II 

$SETHI : 

SSETIIZ 1 

SSETH3: 

SSETH4: 

S$ETAS: 

SSETH6 : 

SSETHY: 

$SETH8: 

JI 

CHP 
JI 
CMI' 
JAE 

CMI' 
JAE 
J HP 

1'01' 
JHP 

CMI' 
JI 

l'USH 
IN 
TEST 
1'01' 
JNZ 

l'USH 
NOV 
OV 

CALL 

XOlt 
OUT 

POV 
AND 
OUT 

1'01' 

TEST 
JNZ 

MDV 
OUT 
XOR 
OUT 

oV 
IO v 
Cl11' 
JE 
CHP 
JE 

CAP 
JE 
CP 
JE 

JIii' 

CIII' 
JNE 

CAll 
JHP 

CAll 

IIOY 

IIOY 
Cl1P 
JC 

IIOY 

P10Y 
P10V 
AND 
Olt 
OUT 
IIOV 

CALL 

IIOV 
OUT 
110V 
AND 
OUT 

IIOY 
OUT 
IIOV 
AND 
OUT 

SSETIII 

AH,4 
SSETH3 
AH,9 
SSETH3 

AL, 9 
SSETIIZ 
SHORT SSETH4 

AX 
SSETll11 

AL, 9 
SSETll2 

AX 
Al,l'ORT C 
AL, EXP6&K 
AX 
SSETMZ 

AX 
AN,IH 
DI,AX 

WAIT_VERTRET 

Al,AL 
DX,AL 

ex 

Al, CRT IIODE SETZ I GET UST "ODE SET 
AL,NOT"VIDEENB ; TURN OFF VIDEO 
DX,Al I SET IN GATE ARRAY 

1----- SET DEFAUl T PALETTES 
I GET CURRENT CRT MODE AND SETTING IIDDE 

SUPRE$S_l'Al, TRUE1 SET PALETTE IS SUl'ltESSED ? 
SSETll7 ; YES, SKII' 
AL ,PCSUPER 
DX,AL 
AL, AL 
DX,Al 

AH,l'CPALET I 
IX.OFFSET l'LTCU; 
CL,4 
SSETM5 
CL,S 
SSETMS 
CL,1 
SSETll6 
CL.9 
SSETM6 

SHORT SSETN7 

CH,06H 
SSETM7 

3. 

AX,DI 

I HO 

CUUEHT IIODE IS HIGH UND f 
YES 
CURRENT IIODE IS HIGH IAND 

I YES 
;- CURRENT "ODE IS LOW IAND 
I CHECK lGW IAND 
j MODE COHFRICT 
I OK 

RESTORE AX 
BREAK 

;- CURRENT MODE IS HIGH IAND 
CHECK HIGH UNO 
MODE COHFRICT 

SAYE AX 
GET DA TA FROM l'OltT-C 
66K EXPANTION INSTALLED } 
RESTORE AX 
HD 

SAYE CURRENT CRT MODE AND SETTING IIODE<IIASllD) 
SAVE MODE IH AH 
SAVE HODE IH DI 

1 WAIT UNTIL YERTICAl RETRACE 
1----- TURN OFF YIDEO 
I SET VGA REG 0 
; SELECT IT 

ClEAR SUl'EltlMPOSE CONTROl REGISTER 
FDlt SET PALETTE 

SET PALETTE REG 0 
POINT TO TAIL£ ENTRY 
CHECK FOR 4 COLOR IIDDE 
YES, JUIII' 
CHECK FOR 4 COLOR IIODE 
YES JUIII' 

CHECK FOlt 16 COLOlt "ODE 
YES, JUIIP 
CHECK FOR 14 COLOR HODE 

I YES, JUrP 

I $KIi' SET l'AlETTES 

Z COLOR IIODE ? 
NO, SKIP SET PALETTES 

I SET PALETTE 4 COOR 

SET_l',UETTEU I SET PALETTE 16 COLOR 

1----- SET UP MG 4 HI IN PAGREG 
I GET CURRENT MODE 

IL ,40H 
AL ,UH 
SSETM& 

IL ,OCOH 

DX,l'AGREO 
Al.PAGDAT 
AL,JFH 
AL.IL 
DX,Al 
PAODAT ,AL 

VGA_RESET 

SET ur FOR 16 K REGEN 
ODE USE 16K 
YES, JUPIP 

I SET UP FOlt 321( REGEN 

SET PORT ADDRESS OF PAGREQ 
GET lAST DATA OUTPUT 
ClEAR PIO l Ml IITS 
SET HEW Ill$ 
STUFF BACK IN PORT 

I SAYE COPY IH RAM 

1--- £HAILE VIDEO AND CDHECT PORT SETTINO 
I RESET VGA 

IO QI 
EE 
2E+ 8A 47 01 
24 OF 
EE 

BO 03 
EE 
2E+ 8A 47 43 
24 OF 
EE 

AL,PCPALETH I SELECT PALETTE MASK REGISTER 
DX,Al ; SET IT 
AL,CS+(BX+PCPALETA) 
AL{GFH MASK EXTRA DATA OFF 
DX,Al SET IT 

AL, PCPIOOEZ I SEl ECT OE REGISTER 2 
DX,AL ; $ET IT 
Al, CS• I IX+PCPIODE2 l 
AL,OFH I ASK EXTRA DATA OFF 
DX,Al I SET IT 
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Appendix A. 

1D3E IA 2' U'1 It 
1D62 Es 0929 R 

1D+5 El 1DD6 R 

1D68 EC 
1D+9 IO 11 
1D41 ff ssz 1D+¢ 
ID4F oc 10 
1DS1 EE 

1D52 s C6 UlD It 1D56 8s 26 

1D51 E4 61 
1D5 A 24 F 
1DSC E6 61 

1D5E U F7 
1D60 sB C6 

OV 
CALL 

CALL 

lH 
POV 
OUT 
HOV 
OR 
OUT 

AH,SUl'JPCII 
SET_SUPREG 

EHAILE_YGZ 

AL,DX 
AL,IXPALETH 
DX,AL 
AL,PALETTE MASK 
AL, VRAHIENE 
DX,AL 

IIESTDER SUl'ERJ"POSE COHTIIOL REGISTER 

I EHAILE YJDEO GATE AltltAY 2 

INSURE ADDRESS STATE 
SELECT l'ALETTE "ASK REG 
SET IT 
GET LAST VALUE OF PALETTE "ASIC IIEGJSTER 
SET V-RANI ENABLE BIT 
SET IT 

Pov AX,SI 3 PUT MODE SET 4 PALETTE IN RAN 
Pov CRT_ODE_SET2,AH 1----- SETUP PORT I 
JH AL,PORT I I GET CURRENT VALUE OF 8255 PORT I 
AND AL,HOT fOltT_I_AlPHA I SET UP GRAPHICS "ODE 
OUT PORT_l,Al I STUFF BACK IH 1255 

1D'2 33 FF 

1 D66 5 A 

1 D65 ao EZ •• 
1D68 75 15 

1 D6 A 19 2000 

1D6D lC 09 
1 D6F 11 1100 
1D7Z 7Z 15 

1D074 D1 El 
107' El 1D'5 R 
1D7' 
1D7' IE CO 
1D71 33 C6 
1D7D Fl/ Al 

1D7F 
U 1DIO It 1D7F 

1D12 IA OlDA 
1D&S EC 
1 D86 sz co 
IOU EE 
1D19 AO OllD It 
101C EE 

1010 
101D If U 1355 It 
1D'1 El IIEC R 

1D9 cs 

1D'5 

1D'5 

1D095 U z, OOH R 
IDU 25 Satl 
1DC DO EC 

~ 1D9E 53 
1D9F II 1E OIU R 
1DU 51 
1D1' 11 " 
1 DA6 DJ E 
IOA& 59 

IDAt 80 EF 21 
IDAC U E7 
IDAE 5t 

lnAF Cl 

1D11 

XDR 

POP 
AND 
JNZ 

0 V 

CAP 
OV 
JC 

SHl 
CALL 

SSETHS: 
POV 
XOII 
ttEI' 

SSETHI@: 
CALL 

SJ,Dl 
AX,SJ 

DI,DI 

DX 
Dl,UH 
SSETIUO 

CX,11'2 

AL,09H 
AX,REGEN_START 
SSETH9 

CX,l 
GET_DIRSEO 

ES,AX 
AX, AX 
STOSW 

EHAILE_VGl 

SET MODE T0 S1 
GET NODE IACIC 

1--- Fill REGEN AREA WITH ILAHIC 
I SET UI' POINTER FDR REGEN 

GET ORIGINAL INPUT IACIC 
HO CLEAR OF REGEH ! 
SKIP CLEARING REGEN 

J HUMBER OF WORDS TO CLEAR 

I REQUIRE lZIC IYTE REGEN! 
SET SEGftEHT OF 16K REGEN IUFFER 
HO, JUMP 

SET 161t WORDS TO CLEAR 
GET SEGftEHT OF 32K REGEN 

SET REGEN SEGNEHT 
FILL FOR GRAPHICS "ODE 
FILL THE REGEH IUFFEII WITH llANlS 

1----- £HAILE VIDEO 
I ENABLE VIDEO GATE ARRAY 

"OY DX,VGA_CTl SET PORT ADDRESS OF VGA 
IN AL,DX JHSURE ADDRESS "ODE 
XOR AL ,AL 
OUT DX,Al , SELECT YGA REG 0 
NOV AL,CRT_IIODE_SETZ; GET NODE SET VALUE 
OUT DX,AL I SET NODE 

SSEffll1: 
POI" 
CALL 

RET 

SUP_SET_ODE EMDP 

WORD l"TR IEI' CTRl,RESTORE INTERRUPT £HAILE l'ROHIIIT FLAD 
EHAILE_INT - I EHAILE INTERRUPT IF IT 15 HOT PROHillTED 

i------------------------------------------ 1 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 

1------------------------------------------- 
GET_DIRSEG PROC HEAR 

GET_DIRSEO 

THIS ROUTIHE DETER"IHE DIRECT ADDRESS 
SEGftEHT OF V-RANl (NAIH RAN) 

IHl'UT 
OUTPUT 
CALL 
YOlA TILE 

DS = DATA SEGNEHT 
AX= SEGftEHT VALUE 
HDHE 
NOHE 

NOY AH,PAGDAT 
AND AX,CPUREG • UOH 
SHR AH,l 

PUSH IX 
HO V x,TRUE_MEN 
PUSH ex 
NOV CL,6 
SAL IX,CL 
POI' ex 
SUI IH, OOlOOIDOI 
OR AH,IH 
POI' IX 

RET 
GET_DIRSEG ENDI' 

GET COPY OF l'AOE REOS 
{}4'54?% saner awe 
SAVE IX 
OET NENORY SIZE 

ADJUST FOR SEGHENT VALUE 

SHIFT VIDEO RA" ADDRESS TO TOI' ,zal 
RES TORE IX 

: --------------------------------------- 
: EHAILE_VGI 

lHIS ROUTINE EHAILES VIDEO GEKERATER 1 
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IHPUT HOHE 
OUTPUT HOHE 
CALL DISABLE INT 

ENABLE_INT 

VOLATILE a . , -------- - ----- ----------------------------- 
IDIO EHALE_VG! PROC NEAil 
lDIIO 50 PUSH AX 1011 53 PUSH IX SAVE REGISTERS 1D12 52 PUSH DX 1DJ 1E PUSH DS 
1 DB4 ea 0ooo E CALL DDS I POINT DATA AREA 

ASSUl'IE DS : DATA 

1017 ea UE4 It CALL DISAILE_IHT I DISABLE ALL IHTEllRUPT 
1 DBA B A OlFF l'IOV DX,SXOUASE I ADDRESS OF ADDIESS CONTllOllH 1DIO H 8D7B IIOV BX,5$85$x0281 0OH ♦ SXOZI_OFF lOCO Ea 1E2Z It CALL 0UT_GA l DISABLE VIDEO GEH£UTEll Z 
lDCS H 8CF NOV IX,SISXOZAIUOH ♦ SXOZA ON 1Dc, El 1E2Z R CALL our_GA ENAILl VIDEO GENEUTER 
1 DC9 C6 06 0354 R 01 IIOV VG_STAT, VGl_OH SET VIDEO GENETAETER ON 
lOCE El UEC I CALL EHAILl;_INT I £HAILE INTERRUPT 
1001 lF POP DS 1002 5 A POP DX lODS 59 POP IX RESTORE REGISTERS 1 DD% 58 POP AX 
1DDS CJ IET 

1006 £HAILl;_VG1 EHDI' 

,------------------------------------------ 
I , EHAILl;_VGZ . THIS IOUTJH£ ENABLES VIDEO GEHERATER 2 

INPUT HONE 
OUTPUT HONE 
CALL DISABLE INT 

ENABLE_TNT 
GUT GA 

VOLATILE NONE 
I , --- - - ------------ ---- - --- -- ---------------- 

1 DD6 EHAIL I;_ YG2 l'IOC HEAR 
1006 50 PUSH AX 10D7 53 PUSH IX SAVE IEGISTHS 10D1 s2 PUSH DX 1009 lE PUSH DS 
lDDA El 0000 E CALL DDS I POINT DATA AREA 

ASSUNE DS:DATA 
lDDO El 1BE+ R CALL DISAIL l;_IHT I DISAILE ALL INTERRUPT 
lOEO BA OlFF POV ox,sxoause 1 ADDIESS Of ADDRESS COHTIOLLEI 1DEJ B acn IIOV {t;2;3·"" ; {333x2so cur 1 DE6 El IE22 R CALL 
lDEt .. IOFI AOV IX,585XOZl1100H ♦ SXOZI ON 10EC El 1E2Z R CALL Our_o I EHAIL! VIDEO OENEUTEI Z 
lOEF C6 06 0354 It II l'IOV VG_STAT,V02_ON SET VIDEO GENERATEI 1 Off 
1DF4 El UEC I CALL ENAILl;_IHT I EHAILE INTERRUPT 
lDF7 lF 1'01' OS 1DF8 5A 1'01' DX 1 DF 9 51 POI' IX RESTOER REGISTERS lDFA 58 1'01' AX 
lDFI CJ RET 
lOFC ENAILE_VGZ ENDP 

1- --- -- - - - --- - - -- - ------ ------- --- - - -- -- --- 

EHAILl;_V012 

THIS ROUTINE £NAIL ES VIDEO GENEUTEI l AHO 2 
IHPUT 
OUTPUT 
CALL 

NOHE 
HONE 
DISAILE....INT 
EHAILE_lHT 
OUT OA 
NONE 

I 
I 
I I----------------------------•-----------•-- 

VOLATILE 
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1DFC 

1DFC 50 
1DFD 53 
10FE 5Z 
1DFF IE 

1EID El DODD E 

1EDS E8 1BE+ R 

1E06 BA O1FF 
1£0, 18 ICFI 
IEOC U IE22 It 

HOF 11 IDFI 
1EIZ El IEZ2 It 

1E15 C6 04 0354 02 
1EU El UEC It 

1E10 1F 
IEIE 5 
1EIF SI 
1E2D SI 

1EZI cs 
1£22 

ENAILE_YCU2 

PUSH 
PUSH 
PUSH 
PUSH 

PRDC 

AX ax 
DX 
OS 

HEAR 

SAYE REGISTERS 

CALL DDS I POIHT 1105 OAU AREA 
ASSUME DS:DATA 

CALL DISABLE_INT J DISABLE All INTERRUPT 

110V 0X,SX08USE I ADDRESS OF ADDRESS CONTROLLER 
110V IX,S&SXOZA•lOOH ♦ SX02A OH 
CALL OUT_GA I EHAILE VIDEO GEHERATER 1 

Pov BX,S85x02B1GOH + SX02B_ON 
CALL OUT_OA I EHAILE YIDED GEHERATER Z 

110V YG_STAT,VGlZ_OH SET FLAG 
CALL EHAILE_INT ENAllE INTERRUPT 

PDP 05 
PDP DX 
POP IX ltESTORE REGISTERS 
POP AX 

RET 

ENAllE_YG12 ENDP 

,------------------------------------------ 1 
OUT_GA 

THIS ROUTINE OUTPUT ADDRESS,DATA TO GATE ARRAY 
INPUT IH = 

BL = 
DX= 

OUTPUT HONE 

CALL HONE 

IHTERHAL ADDRESS 
DATA TO WRITE 
ADDRESS OF GATE ARRAY 

. 
l VOLATILE Al 
I 
1------------------------------------------- 

1E22 

1£22 EC 

1EZl U C7 
1E2S EE 
1EZ6 8A CJ 
1E21 EE 

1E2t cs 
lEZA 

0UT_GA PROC NEAR 

IN AL,DX I SYNC TD ADDltESS STATE 
110Y Al,IH 
OUT DX,Al I WRITE INTERNAL ADDltESS 
110Y Al,IL 
OUT DX,Al I WRITE DAU 
RET 

OUT_GA ENDf' 
,--------------------------------------------------- 1 
1 SET_ALT_CTYPE INT UH, AH = 11N 
l ------------- J 
I THIS ltOUTIHE SETS THE ALTEltNATE CURSOR VALUE 
I 
I INPUT AN• CURltENT CRT ftOOE ( ftASKED) 
I ex= CURSOR VALUE CH-START LINE, CL-STOP LINE 
I 
I OUTPUT NOHE 
I 
I CALL WRITE_ALT, .CURSOR 
WRITE_GCURSOR 
I 
I VOLATILE IX,OX,Dl 
I 

1---------------------------------------------------- ASSUME CS:CODE, DS+DATA 

l'ROC HEAR 

DX,ALT_CURSOR_POSH1 GET CURRENT CURSOR POSITION 

1E2A 
SET_ALT_CTYPE 

lEZA 8 16 034A R ftOY 
1E2E 8A 1E 4348 R ftDV 1ES2 U 01 
IE34 74 15 OR 

JZ 
1ES6 S1 

PUSH 1ES7 88 E 4354 R 
ftOY 

1EU 80 FC 04 
lESE H 05 CHP 

JAE 
IE+6 Ea 1Etl It 
1€63 El IS CALL 

JP 
1£45 

SA¢TI : 1E+5 Ea DUI It 
IE68 

SACT2n 
CALL 

1Es8 59 
1£69 S2 DI POI' 
1EO 

$ACTS: 
XOR 

1E+8 It OE OSSO It 
110Y 

IL,AC_PRESEHT 
IL,IL 
SACU 

ex 
CX,ACUltSOlt_ftODE 

AH,GltAPHlCS 
SACTI 

GET ALTERNATE CURSOR PRESENT FLAG 
ALTERNATE CURSOR PRESENT t 
NO 

SAVE NEW CURSOR ftODE 
GET OLD CURSOR 110DE 

GRAPHICS ftODE t 
YES 

WRlTE_AlT CURSOR1 ERASE CURRENT ALTERNATE CUltSOR 
SHORT' sTcr? 

WRITE_GCURSOR I ERASE CURRENT ALTERNATE GRAPHICS CURSOR 
ex 
ll,IL RESTORE HEW CURSOR ftODE 

CLEAR ALTERNATE CURSOR FLAG 
ACURSOR_l10DE,CX I SAVE HEW GRAPHICS CURSOR ftDDE 
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1£6F IO FC 046 
1E5Z 73 05 

1E54 El 1EU It 
1E57 El 0 4 

1E59 
1E59 El DUI It 
1E5C 4 8 
1E5D 
1ESD .. 1E 0348 R 
1E61 cs 
1E6Z 

1£62 
1E6Z II OE OS50 I 

1E66 
1E6A 
1UC 

1E6E 
1E6F 
1E73 
1E76 

1E7a 
1E71 

1E7D 
1E7D 
lEIO 
1ESO 
1EU 
1£83 
1EU 

8A 1E 0348 R 
0A DI 
74 15 

52 
8B 16 034A R 
8D FC 04 
73 05 

ES lEU It 
El OS 

u oua 11 

5 A 
32 D 

89 16 034A R 
1E87 80 FC 04 
1ESA 73 05 

1ESC Ea lEU It 
llEIF U 04 

1E'1 
1Et1 El 0611 It 
1£94 4 
1EtS 
IEtS II 1E 0348 R 
lEU Cl 

l!U 

CP AH,OUPHICS GRAPHICS MODE ? 
JAE SACT4 YES 
CALL WRITE_ALT_CURSOR; WRITE NEW ALTERNATE CURSOlt JIIP SHOlll SACT5 I 

$ACT4: 
CALL WRITE._GCURSOlt WltlTE NEW GRAPHICS CUISOlt DEC IX SET Al TERNA TE CURSOR FUO 

SACTS: 
AO V AC_PRESEHT, IL I SET Al TEl!ATE CURSOlt FUO 
ltET 

SET_ALT_CTYPE ENDP 
, --------- --------- ----------------------- --- . 

sET_ALT_CPOS 

THIS ltOUTIHE SETS THE Al TERNATE CURSOlt POSITION TO THE 
NEIi X-Y VALUES PASSED 

INPUT 

OUTPUT 

CALL 

VOLATILE 

INT lDH, AH : IZH 

AH = CRT MODE (MASKED) 
DX = ROM,COLUMN OF HEW CURSOR 

NONE 

WRITE ALT CUltSOlt 
RITE_GcuRsOR 

IX,CX,DI 

r ASSUME CS:CODE, DS+DATA 

SET_ALT_CPOS 

POV 

PO V 
OR 
JZ 

PUSH ov 
CIIP 
JAE 

CALL 
JIii' 

SACPOSI 1 
CALL 

$ACPOSZ1 
POP 
XOlt 

SACPOSS, 
HOV 

CAP 
JAE 

CALL 
JIii' 

SA€PO54 : 
CALL 
DEC 

SACPOSS 
PO¥ 
RET 

SET_ALT_CP0S 

PROC HUit 

CX,ACURSOR_MODE ; OET Al TEltNATE GIIAPNICS CUltSOlt IICIDE 
IL, AC_PRESENT 
ll,ll 
SACPOS3 

GET Al TERHATE CURSOR PRESENT FLAG 
Al TERNA TE CURSOlt PRESENT ! 
NO, SUP ERASE OLO CURSOR 

DX I SAVE NEW CURSOR POSITION 
':±1{±;-·" ; 451%#4235{¢"F <ess rosrro 
SACPOSI ; YES 

WRITE ALT CURSOR1 WRITE ALTEltNATE CUltSOlt 
SHORT"sicFOs2 

WRITE_GCUltSOR I WRITE Al TEltHATE CURSOlt IN GRAPHICS 

DX RESTORE NEW CURSOR POSITION 
IL,ll CLUlt ALTERNATE CURSOR FLAG 

Al T_CURSOlt_POSN,DX I SET NEIi Al TERNATE CUltSOlt POSITION 
AH, GRAPHICS 
SACPOS4 

j GRAPHICS NODE ! 
I YES 

IIRITE_Al T_CURSOlt1 llltITE ALTERNATE CUltSOlt 
SHORT SACPOSS 

WltITE_GCUltSOlt I llltITE Al TEltNATE CUltSOlt IN OUPHICS 
IX I SET ALTERNATE CUltSOlt FLAG FOil OUPHICS 
AC_PRESEHT, IL I Al TEltNATE CURSOR PRESENT 

ENDP 

1------------------ -- ------------ - ----------- 
' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I -- - - - - - ---- -- - - - -- -- ---- - - -- ------- ----- - ---- 

WRITE_AL T_CURSOR 

THIS ROUTINE WRITES THE Al TERNA TE CURSOR 

INPUT IL • ATTRUUTf TO IE USED AT ALTERNATE CUltSOlt POSITION 
KANJI BIT IS MASKED 

( IF ll=O, U$E ATTltUUTE AT REGEN IUFFEal 
CX = CURSOR HOD0E 
OX ROW,COLUl1N POSITION TO llltITE 

OUTPUT IL • HEIi ATTRUUTE AT Al TERNATE CUltSOlt POSITION 
XANJI BIT IS MASKED 

CIF HO CURSOR HAS WRITTEH, ll•Ol 

CALL FINO_POSH 
VOLATILE 

1EU 

IEU F6 CS 20 
1E9D 75 J6 

IEtF U Ft 11 
IEAZ 75 Sl 

IIRITE._Al T_CURSOR 

IH,01 

PROC HEAR 

TUT 
JHZ 

CIII' 
JHE 

CH,CURSOR_DISAILE I CURSOR DUAIUD ! 
WAL TC2 l YU 

ex. ILOCK_CURSOR ILOCK CURSOlt 
IIAL TC2 HO 
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1EA4 so 
lEAS Sl 

1El6 .. CZ 
!EU 53 
1EA9 32 ED 
1 EA U OE OOU It 
IEAF Ea ODEC It 
IEIZ 8B FB 
1E8+ 58 

IDS 26: 8 s 
!EU U DI 
IEIA 74 05 
1EC 80 E+ 88 
!Elf 0A EJ 
IECI 

IECI 8 A FC 
IECl II 04 
!ECS DZ CF 

!EC7 IO E7 77 
IECA 80 E4 •• IECD 0A E7 

IECF "' !EDI 8A DF 

IEDZ 59 
!EDS 58 
1ED cs 
!EDS 
!EDS 32 D 
IED7 cs 
!EDI 

IEDa 

!EDI 55 
TED n 16 ISU It 
!EDD .. IE ISSO It 
IEE! II EC 
IEEl 89 56 oc 
!EU 89 4E IA 
!EU SD 
IEEA Cl 

!EEi 

PUSH AX 
SAVE IIEGIS TEltS PUSH ex 

HOV AX,DX J SET ROW/COLUMN POSITION 

l'USH IX SAVE ATTRIBUTE 
XOlt CH,CH SET ACTIVE PAGE TO ex 
AO V CL,ACTIVE_PAGE 

IM ltEOEN IUFFElt CALL FIND l'OSH DETERHIHE LOCATION 
ITO V DI,lli1 SET OFFSET TO 01 
1'01' IX RESTORE ATTRIIUTE 
HO v AX,ES:[Dil GET CODE/ATTR FROM REGEN 
OR ll,ll ATTRIIUTE SPECIFYED? 
JZ WALTCI HO 
AND AH,ZENZ2_MASK GET ltJ IIT 
OR AH,IL SET ATTRIIUTE 

WALTCl1 
;--- REVERSE ATTRIBUTE OF FDRE,IACltOltOUND MOY 8H,AH I SET ATTRIBUTE TO IH FOIi REVEIISE 

HOV CL,4 I SET SHIFT COUNTElt ROR IH,Cl I SWAP NllllE 
AND BH,HAN_MASK STRIP OFF KJ-BIT AND {t;{5°-s STRIP FORE/BACKGROUND COLOR BIT OFF OR SET ltEYERSED COLOR Ill TO AH 
STOSW WRITE CODE/ATTR TO ltEOEN OV ll,IH SET HEW A TTRUUTE 
1'01' ex 
1'01' AX ltESTORE ltEGISTEltS RET 

WALTC21 
XDlt ll,IL I ClEAlt FLAG RET 

WltlTE_Al T_CURSDR ENDI' 
,---------------------------------------------------- 1 

READ_ALT_CURSOR INT !OH, AH= ISH 
--------------- 
THIS ROUTINE READS THE AlTENATE CURSDR l'OSITION 
IMl'UT NONE 

OUTPUT DX: ROW, COLUMN OF THE ALTERNATE CURSOR l'OSITION ex= CURRENT ALTERNATE CURSOR MOOE 
CALL HONE 

VOLATILE IX 

,------------------------------------------- ASSU11E CS1CODE, DS1DATA 

READ_ALT_CURSOR PROC HEAR 

l'USH IP I SAYE II' 
MOY DX,ALT CURSOR l'OSH 
Ov CX,ACURSOR_MODE ; GET ALTERNATE CURSOR HOE 
POV 
HOV 
OY 

l'OP 
RET 

READ_ALT_CURSOR EHDP 

1------------------------------------------ 

IP,SI' 
Cll'+F _DXl,DX 
CIP+F_CXl,CX ., 

SET FRAME POINTER 
SET RETURN DX 
SET RETURN ex 

I RESTORE II' 

READ_AC_CURREHT FOR ltAHA-ltANJI COHVERSIOH 
--------------- INT IOH, AH: IIH 

THIS ROUTINE READS THE ATTRIIUTE AHD CHARACTER AT THE 
CURRENT CURSOR POSITION AHO RETURNS TH~ TO THE CALLER 
INPUT 

l 

' ' ' I 
I 
I 

1------------------------------------------ ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAH 
READ_AC_CURRENT PROC NEAR 

"DV IH,ACTIVE_PAGE I SET DISPLAY PAGE 

JNI' READ_AC_CURREHT I HANDLE IY NATIVE ROUTINE 
IK_READ_AC_CURRENT END 

; ---------------------------- 

CALL 

AH 
DS = 
ES 

OUTl'UT AL: 
AH = 

CURRENT CRT NODE (MASKED) 
DATA SEGMENT 
REGEN SEGl1EHT 

CHAii READ 
ATTRUUTE READ 

READ_AC_CURREHT 

WRITE AC, CURRE -----=--=-----~! FOR KANA-KANJI CONVERSION 
INT IOH, AH = 89H 
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THIS ROUTIHE WRITES THE ATTltIIUTE AHD CHARACTER AT 
THE CURREHT CURSOR rOSITIOH 

INPUT 
AH CURRENT CRT ODE (ASKED) 
AL CHAR TO WRITE 
IL ATTRIBUTE OF CHAR TO WRITE 
DX ROW/COlUPIN FOR WRITE CHARACTER 
DS DA TA SEGIIEHT 
ES REGEN SEGIIEHT 

HONE 

I CALL WRITE_AC_CURREHT 

' 1------------- - -------- - - ----- ----- - - -------- 
ASSUME CS:CODE» DS:DATA, ES:VIDEO_RAA 

lEEI 

lEEB 10 FC 0 4 
lEEE 72 0A 

lEFO F6 c3 .. 
1EF3 75 OS 

lEFS C6 06 0348 R IO 
lEFA 

1EFA Et OF32 It 
lEFD 

lEFD 

lEFD ao FC 9 4 
lFOO 7Z 0A 

lFOZ F6 cs .. 
lFOS 75 OS 
1F07 C6 06 ¢348 It OI 
lFOC 

8 lFOC e, IF5' I 

lfOF 

K_WRITE_AC_CURRENT 

CIII' 
JI 

TEST 
JNZ 

IIOY 

PROC 

AH,GRAPHICS 
KWAC1 

BL,XOR_BIT 
KWACl 

KWACI : 
AC_rRESENT,FALSEJ CLEAR ALTERNATE CURSOR PRESENT FLAO 

JIIP WltITE_AC_CURREHTJ HANDLE IY NATIYE ROUTINE 
K_WRITE_AC_CURRENT EHDP 
, ----------------------------------------- , 
!£-6-fr +or ;##},{g{3{g 
THIS ROUTINE WRITES THE CHARACTER AT 
THE CURRENT CURSOR rDSITIOH 

INPUT 

OUTPUT 
NOHE 

CALL WRITE_C_CURltEHT 

,-------------------------------------------- ASSIIIIE CS,CODE, DS•DATA, ES:VIDEO_ltAII 

K_WRITE_C_CURRENT 

CIII' 
JI 

TEST 
JNZ 

HOV 
KNCI : 

JP 

AH • CURREHT CRT PIODE· CIUUEDl 
AL = CHAR TO WRITE 
IL: COlOlt OF CHAR CGUl'HICSl 
DX = ROW/COLUMN FOR WRITE CHARACTER 
DS DAT A SEGIIEHT 
ES : REGEH SEGIIENT 

PROC 

AH,ORAl'HICS 
KWCl 

IL,XOII_IIT 
KWCl 

HEAR 

1 TEXT IIODE 
YES 

XOR WRITE IIT OM p 
I YES 

NEAR 

TEXT IIODE 
YES 

I XOR WRITE IIT ON f 
YES 

AC_rRESENT,FALSE; CLEAR ALTERNATE CURSOR PRESENT FLAD 

WRITl:_C_CUIIREHT I HANDLE IY NATIVE ROUTINE 
lt_WRITl:_C_CURREHT EHDr 
I --- --- -- - - --- -------- - - -- - - - - ------ --- ---- ------ 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 1--------------------------------------------------- 

ASSUME CS+CODOE, DS:DATA 

WIIITl:_TTY FDR UNA-UNJI COHYEIISIOH 
--------- IHT 11H, AH• CIEHl 

THIS INTERFACE PROVIDES A TELETYPE LIKE INTERFACE TO THE 
VIDEO CARD. THE IHPUT CHARACTER U WRITTEN TO THE CURRENT ALTERNATE 
CURSOR POSITION, AND THE CURSOR IS IIOVED TO THE NEXT POSITION. 

IHPUT 
AH• CURRENT CRT NODE IPIASKEDl 
AL = CHARACTER TO IE WRITTEN 

NOTE THAT IACK srACE, CAR RET, IELL AND LINE FEED ARE 
HANDLED AS COMAHOS JtATHER THAN AS DISPLAYABLE GRAPHICS 

IN DISPLAY PAGE 
L = FOREGROUND COLOR FOR CHU WRITE IF CURltEHTL Y IN A 

GRAPHICS IIODE 

DUTl'UT HONE 

CALL YIDEO 

VOLATILE BH, CX, DX 

lflf 

1'01' so 
1F1G 8B 16 034A R 

lt_WUTE_TTY 

PUSH 
PIOY 

PROC NEAR 

AX I SAYE REGISTER 
DX,ALT_CURSOR_POSH I GET CURSOR POSITION 

- ; --- DX HOW HAS THE CUltltENT CURSOR POSITlON 
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1F146 F7 06 0344 R FFFf' 
lFIA 7S 17 

IFIC 3C ao 
IFIE 76 54 
IF20 3C FD 
IF22 73 50 
1F26 3C AO 
1F26 72 04 
1F28 3C DF 
IFZA 74 48 

IFZC 
IFZC IA El 
IFZE A J 0344 It 
lFll El 54 

lFll 
1F33 3C 4 0 
IF35 72 08 
1Fl7 lC FC 
1FJ 77 °' lf31 J¢ 7F 
IF3D 7S 01 

IFSF 
lflF C7 06 0344 

It "" 1F45 El 2D 

1F47 
1F47 11 Of OIU It 
1F4 4 9 
IF6€ 3A DI 
1F4E 72 08 

IF51 C7 H 13'4 It 0111 
1F56 El 2F 

lf51 
lf51 51 
1FS9 53 
1FSA Al 0344 It 
1FSD 8 A DC 
IFSF 84 8 A 
IFU ., OIOl 
1 F66 CD 10 
IFU 51 

1F67 C7 U 1344 It OHi 
IF6D Ff t2 
1F6F 4 82 
IF71 CD 10 
1F7l 58 
1F74 
1F7' 8+ BA 
1F76 It 1111 
1F79 CD 10 
IF71 Ff CZ 
IF7D 3A 16 DOU It 
IFU 73 64 
IFll s4 82 
IFIS CD 10 
1Fl7 
1F87 51 

1F88 es 
1F89 

2110 

ZOii 

TEST 
JNZ 

CNP 
JIE 
CIIP 
JAE 
CIII' 
JI 
CIII' 
JIE 

ltWTYl I 
IIDY 
IIOY 
JIii' 

KHTYZ 
CIII' 
JI 
CIII' 
JA 
CIII' 
JNE 

ICWTY3• 
IIOY 
JP 

KHTY4 : 
IIDV 
DEC 
C/11' 
JI 

IIOV 
JIii' 

KHTYS: 
l'USH 
PUSH 
IIOY 
OV 
IIOV 
IIOY 
INT 
1'01' 

IIOV 
INC 

IIOY 
INT 
l'DI' 

KITY6 : 
IIOY 
IIOV 
INT 

IMC 
CIII' 
JAE 

IIOV 
INT 

KWTYT : 
l'OP' 

0lt0 

CODE fMDS 
END 

K, TTY_1ST_CHAR, TRUE; 1ST BYTE OF Z BYTE CODE HAS IEEM SET t 
ICMTYZ I YES 
AL,O&OH 
ICWTY6 
AL, OFDH 
ICWTY6 
Al,OAOH 
ICWTYl 
AL,ODFH 
lWTY6 

AL, 04OH 
lWTYl 
Al, OFCH 
lWTYl 
AL,07FH 
lWTY4 

I 
I 
I YES 
I 
I MO, GO TO WRITE DNE CHARACTER 

1--- CHARACTER IS 1ST BYTE OF 2 BYTE CODE 
AH, ll l SET COLOR 
IC TTY 1ST CHAll,AX1 SAYE 1ST IYTE OF 2 BYTE CODE AND SET FLAG 
sHoRTKiYi ; RETURN; WRITE PROCESS IS PENDING 

1--- CHARACTER IIUST IE ZHD BYTE OF Z IYTE CODE 
I 2ND IYTE OF 2 IYTE CODE! 
I NO 
I 
I MO 
I 
, YES 

3-<r_cos 
DL,CL 
lWTYS 

1ST IYTE OF Z IYTE CODE! 
NO, GO TO WRITE ONE CHARACTER 

MO, GO TO WRITE ONE CHARACTER 

1--- IGNORE 1ST IYTE 
IC TTY_1ST CHAR,01 RESET FLAG OF 1ST IYTE 
SROIIT KWTY6 ; GO TO WRITE ONE BYTE 

;--- WRITE 2 BYTE CODE 
; CHECK COLUIIN BOUNDARY 
I ADJUST FOR COIIPARE 
l IS COlUIIN AT END OF llNE t 
; HO 

1--- IN CASE OF WRITE 2 BYTE CHAR ON THE END 
I llNE, IT IS IGNORED 

'I- #-; I34" f 
1--- WRITE 1ST IYTE OF 2 IYTE COOE 

AX ; SAYE 2ND IYTE OF 2 IYTE CODE 
IX I SAYE COLOR 
{{:,'-±-sf 3{413{ 7 or z rrre cone 
AH,IAH (AHl=IAH: WRITE CHARACTER AT CURRENT CURSOR 
CX,1 WRITE ONE CHARACTER 
VIDEO VIDEO 1/0 
IX RESTORE COLOR 

l TTY 1ST_CHAR,0; RESET FLAG OF 1ST IYTE or - l INCREl'IENT ROW 
AH, 82H 
VIDEO 
AX 

AH, 8 AH 
CX,1 
VIDEO 

Al( 

RET 

l_WRITE_TTY EMDP' 

FUHCTION OF SET CUltSOlt l'OSITION 
DO IT 

; RESTORE 2ND BYTE 
,--- WRITE THE CHAR TO THE SCREEN 
I WRITE CHAR ONlY 
; ONl Y ONE CHAR 

;."45,4f55"4#% crsaot ran Er car 
DL 
Dl,IYTE P'Tlt CRT_COLS l TEST FOR COLUIIN OVERFLOW 
lWTY7 l SKIP' CURSOR IIOVE 
AH,IZH 
VIDEO l ADVANCE CURSOR POSITION 

RESTORE THE CHARACTER 

I RETURN TO CALLER 

ZODOH J ADJUST SIZE TD ll 
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, --- INT 11 ------------------------------------ 
J EQUIPHEHT DETERMINATION 

THIS ROUTINE ATTEMPTS TO DETERMINE WHAT OPTIONAL 
DEVICES ARE ATTACHED TO TH£ SYSTEM. 

INPUT 
NO REGISTERS 
THE EQUIP_FLAG VARIABLE IS SET DURING THE POWER OH 
DIAGNOSTICS USING THE FOLLOIJIHG HARDWARE ASSUl1PTIONS: 

PORT 62 (0->31: LOW ORDER BYTE OF EQUIP11EHT 
PORT lFA: INTERRUPT ID REGISTER OF 1250 

BITS 7·3 ARE ALWAYS Q 
PORT 378 = OUTPUT PORT OF PRINTER -- 1255 PORT THAT 

CAN IE READ AS WELL AS WRITTEN OUTPUT 
(AX) 15 SET, BIT SIGNIFICANT, TO INDICATE ATTACHED 1ZO 
IIT 15,l~ • HU111ER OF PRINTERS ATTACHED 
BIT 1J = RESERVED 
BIT 12 = GAE I/0 ATTACHED 
BIT 11,10,9: HUMBER OF RS2l2 CARDS ATTACHED 
BIT I O ■ OMA CHIP PRESENT OH SYSTEl1, 1: HO DflA ON SYSTEM 
IIT 7,6 ■ HUMBER Of DISKETTE DRIVES 

00=1, 01-2, 1053, 11=4 ONLY IF BIT 0 = 

BIT 5,4 APPLICATION MOOE FLAG ( I: EXTENSION O• NATIVE) 

01 • NATIVE NOOE 
10 - EXTENSION 110DE 
11 - <RESERVED) 

BIT 3,2 = PLANAR RAIi SIZE an I RESERYEO 
BIT a • 1 ( IPL DISKETTE INSTALLED) 
NO OTHER REGISTERS AFFECTED 

aoao 
aoaa Fl 
0001 lE 
0002 aa It 0005 8£ oa 
0007 Al 0010 It OOOA IF 
0008 CF aaac 

aooc oooc Fl 
DODD IE 
OOOE aa It 
0011 8 E oa 
0013 Al 001J It 0016 lF 
0017 CF 
0018 

r ASSUHE CS:CODE,DS:DATA 
UUIP11ENT PROC FAR 

ST! 
PUSH 
MOY 
110Y 
POV 
PDP 
lRET 

EQUIPHEHT ENpP 
, --- INT 12 -----------------·--------------- 

11fl10RY _S IZE_DET ER11IHE 
INPUT 

DS 
AX, DATA 
DS,AX 
AX,EQUIP_FLAG 
DS 

INTERRUPTS IAClt OH 
SAYE SEG/IEHT REGISTER 
EST UllSH ADDRESSING 

110YE EQUIPMENT FLAG 
RECOVER SEG/IENT 
RETURN TO CAllER 

HO REGISTERS 
oup,,,'#E EORY_SIZE VARIABLE IS SET DURING POWER ON DIAGNOSTICS 

(AX> : HUl11ER OF CONTIGUOUS lit &LOCKS OF IIEIIORY 
; ---------------- - - ------ -- -- -------- --------- 

A55Ut1E CS:COOE,05:DATA 
IIEMOltY_SIZE_OETERl1INE PROC 

STI 
PUSH DS 
MOY AX,OATA 
IIOV DS,AX 
HOY AX,IIEIIORY SIZE GET VALUE 
POP 05 - RECOVER SEGMENT 
IRET ; RETURN TO CAlLElt 

MEMORY SIZE DETEltllINE ENDP 
, -- INT 13 - ------------------------------------------------------- DISKETTE 1/0 

INIS INTERFACE PROVIDES ACCESS TO TH£ 5 1'4" DISKETTE DRIVES INPUT 
(AH2=0 RESET DISKETTE SYSTE11 

HARD RESET TO NEC, PREPARE COAAND, RECAL REQD ON 
ALL DRIVES 

(AH)Y=1 READ THE STATUS OF THE SYSTEM INTO <All 
DISKETTE STATUS FR011 LAST OP'N IS USED 

REGISTERS FOR REiD/WRITE/VERIFY/FORMAT 
(Oll - DRIVE HU111ER (0-l AllOWED, VALUE CHECKED> 

(IIT 6 : I ao TRACK DISKETTE ACCESS) 
( :Q 40 TRACK ACCESS l 

(OH) - HEAD HU111Elt (0-1 ALLOWED, NOT YALUE CHECKED) 
<CH) - TRACK NU111ER (0-79, HOT VALUE CHECKED> 
(Cl) - SECTOR NUl11Elt (1-t, NOT VALUE CHECKED, NOT USED FOlt 

FORMA Tl 
(All - NUMBER Of SECTORS ( AX = 8, NOT VALUE CHECKED, NOT 

USED FOR FORMAT, HOWEVER, CANNOT IE ZERO!!! I 
<ES•IX) - ADDRESS OF BUFFER < NOT REQUIR£D FOR VERIFY) 

F AR 
INTERRUPTS UClt ON 
SAYE SEG/IEHT 
ES TAILISH ADDRESSING 

READ THE DESIRED SECTORS INTO MEIIORY 
WRITE THE DESIRED SECTORS FRON IIEIIORY 
VERIFY THE DESIRED SECTORS 
FORMAT THE OESIRED TRACK 
FOR THE FORMAT OPERA TIOH, THE BUFFER POINTER 
<ES,BXI 1'1UST POINT TO THE COllECTIOH OF DESIRED 
ADDRESS FIELDS FOR THE TRACK. EACH FIELD IS 
COl'1POSEO OF 4 BYTES, CC,H,R,Hl. WHERE 
C = TRACK HUHBER, H=HUO HUl'laER, R : SECTOR HUIIIU, 
N= NUMBER OF BYTES PER SECTOR (00=128, 01=256, 
02=512, 0351024,). THERE HUST BE ONE ENTRY FOR 
EVERY SECTOR OH THE TRACK. THIS IHFOR1'1ATIOH IS USED 
TO FINO THE REQUESTED SECTOR DURING READ/WRITE 
ACCESS. 

DATA VARIABLE -- DISK POINTER 
DOUBLE WORD POIHTh TO THE CURRENT SET OF DISKETTE PUAIIETUS 

OUTPUT 
AH 3 

(AH)=2 
(AH)=3 
(AH)=4 
(AH)=5 

STATUS OF OPERATION 
STATUS BITS ARE DEFINED IN THE EQUATES FOR 
DISKETTE $TATUS YARIAllE IN THE DATA UGIIENT OF 
TH 15 110D0L E 
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CY: o SUCCESSFUL Ol'ERATIOH IAH=O OH RETURN) 
CY: l FAILEO OPERATIOH (AH HAS ERROR REASON) 
FOR READ/WRITE/VERIFY 

DS,IX,DX,CH,CL PRESERVED 
AL : HUMBER OF SECTORS ACTUALLY READ 
•••• AL MAY HOT BE CORRECT IF TIME OUT ERROR OCCURS 

HOTE1 IF AH ERROR IS REPORTED IY THE DISKETTE COOE, THE 
APPROPRIATE ACTION 15 TO RESET THE DISKETTE, THEN 
RETRY THE OPERATION. OH READ ACCESSES, HD MOTOR 
START DELAY IS TAKEH, 50 THAT THREE RETRIES ARE 

REQUIRED OH READS TO ENSURE THAT THE PROILEl'I IS HOT 
DUE TD IIOTOR START-UP. 

0011 
0011 Fl 
0019 06 
001A so 

0011 so 

1------------------------------------------------------------- ASSUME CS:CODE,DS:DATA,ES:DATA 
DISKETTE 10 l'ROC FAR Sr1 

PUSH 
l'USH 

l'USH 

OOlC 50 
OllD ss 
OOlE 51 
OOlF IE 
oozo 56 

0021 57 
0022 55 
002S 52 
0026 81 EC 
0026 Ea OOH E 
0029 E8 004F R 

ooze BJ 04 
OOZE E8 0331 R 
OOSI aa 2' ooo R 
0035 8A 26 00+1 R 
OOS, 88 66 QF 
oosc 5 
OOSD SD 
003£ 5F 
OOSF SE 
0040 IF 
00'1 59 
0042 51 
0043 58 
0044 83 C4 0 4 
0047 07 
00'8 ao FC 11 
0048 FS 
004€ Cl 0012 
OOH 
04F 
OOH 8 A FO 
0051 ao 26 OOSF R 7F 
0054 80 E2 lF 
0059 0A E4 
0051 74 27 
005D FE CC 
OOSF 74 74 
I061 C6 06 00'1 R ot 0066 ao FA OS 
0069 11 IS 
oou FE CC 
006D 74 6D 
Ol6F FE CC 
0071 75 OS 
oon Et OOFF R 
0076 
007' FE CC 
0071 74 62 
007A FE CC 
007C 74 62 
007E 
007E c, 06 tl'1 I 11 
ooas cs 
0 08s 

ooa, 
0 084 BA OOFZ 
0087 FA 
0088 AO OOSF I 0088 26 OF 
003D EE 
ooae C6 06 DOSE It 00 009l C6 06 OHi It 00 009& oc 80 
0091 EE 
0098 Fl 
oo,c BE ooac R 009F 56 
ouo a, 0010 
OOAS 6 oa 

l'USH 
l'USH 
PUSH 
PUSH 
PUSH 

l'USH 
PUSH 
PUSH 
IIOV 
CALL 
CALL 

IIOV 
CALL 
IIOV 
IIOV 
IIOV 
POP 
POP 
POI' 
l'OP 
POI' 
1'01' 
l'OP 
POP 
ADD 
POP 
CIIP 
CIIC 
RET 

DISKETTE_I0 
Jl PROC 

IIOV 
AHO 
AND 

OR 
JZ 
DEC 
JZ 
IIOV 
CIIP 
JA 
DEC 
JZ 
DEC 
JHZ 
Jl'\I' 

DEC 
JZ 
DEC 
JZ 

J21 

J31 
IIOV 

RET 
JI EHDI' 
1------ RESET 
DISK_RESET 

IIOV 
CLI 
IIOV 
AND 
OUT 
IIOV 
IIOV 
OR 
OUT 
STI ov 
PUSH 

IIOV 
46_4: HOY 

ES 
AX 

AX 

AX ax ex 
DS 
SI 

DI 
II' 
DX 
11',SI' 
DDS 
Jl 

IHTERRUl'TS BACK OH 
SAVE ES 
ALLOCATE ONE WORD OF STORAGE FOR 
TIIIERI INITIAL VALUE 
ALLOCATE OHE WORD OH STACK FOR 
USE IH PROCS EHAILE AND DISABLE. 
WILL HOLD 8259 ASK. 
:{3¥ 5$23? @ «.scro 
SAVE SEGNEHT REGISTER VALUE 
SAVE ALL REGISTERS DURING 
OPERA Tl OH 

SET UP POINTER TO HEAD l'ARII 
SET DS=DATA 
CALL THE REST TO ENSURE DS 
RESTORED 
GET THE IIOTOR WAIT PARAMETER BL,6 

GET PARII 
OToR_COUNT,AH ; SET THE TIIIER COUNT FOR THE MOTOR 
AH,DISKETTE STATUS ; GET STATUS OF OPERATIDH 
[BP+15),AH - ; RETURN STATUS IN AL 
DX ; RESTORE All REGISTERS 
BP 
DI 
SI 
DS ex ax 
AX 
SP,4 
ES 
AH, 

AH, AH 
DISK_RESET 
AH I 
DISK STATUS 
DISKETTE_STATUS,0 
DL,DRV_RANGE I 
JS I 
AH 
{[-ea 
J2 
DISK_WRITE 

RECOVER OFFSET 

DISCARD DUl'\IIY SPACE FOR 1259 MASK 
RECOVER SEG11EHT 
SET THE CARRY FlAG TO INDICATE 
SUCCESS OR FAILURE 

THROW AWAY SAVED FLAGS 2 
ENDP 
HEAR 
DH,AL ; SAVE I SECTORS IH DH 
MOTOR STATUS,07FH I INDICATE A READ OPERATION 
DL,OFF_L_TRK ; RESET FOR ao TRACK PARM FLAG JX 

; AH=0 

AH=1 

; RESET THE STATUS INDICATOR 
TEST FOR DRIVE IN O·J RANGE JX 
ERROR IF ABOVE 
AH=2 

AH=3 
TEST_DISK_VERF 

AH 
DISK VERF 
AH - 
DISK_FORl1AT 

; IAD COIVIAHD 
DISKETTE_STATUS,BAD cRo; ERROR CODE, HO SECTORS 

; TRANSFERRED 
I UNDEFINED OPERATION 

l TEST_DISK_VERF 
J AH=4 

1 AH=5 

THE DISKETTE SYSTEM 
PROC HEAR 
DX,NEC_CTL 

AL,IIOTOR STATUS 
AL, DRY_siPPoRT ) 
DX,AL ; 
SEEK STATUS,O ; pisrErrE_siiius, 
AL,FDC_RESET 
DX,AL 

3{9rrser Js_2 

CX,IOH 

AH, 08H 

ADAPTER CONTROL PORT 
HO INTERRUPTS 
FIND OUT IF IIOTDR IS RUHHIHG 
DRIVE BITS 
RESET THE ADAPTER 
SET RECAL REQUIRED OH ALL DRIVES 
l SET OK STATUS FOR DISKETTE 
TURN OFF RESET 
TURN OFF THE RESET 
REEHABLE THE INTERRUPTS 
DUMIIY RETURN FOR 
PUSH RETURN IF ERROR 
IH HEC_OUTPUT 
NUBER' 'OF SENSE INTERRUPTS TO 
ISSUE 
COMMAND FOR SENSE INTERRUPT 
STATUS 
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OOAS 

00A8 
00AB 

OOAE 
0090 
00112 
00114 
ooa, 
OOIIA 

OOIIC 

00BF 
ooco 
OOC2 

OOC't 
DOCS 
0DC7 
DOCA 
00Cc 
ODCF 
DDDl 
00D4 
00D6 
0OD5 
ODDS 
OODS 
0 0D8 

00D8 
DODC 

OODC 

OODC 
OODC 
OODC 

OODE 
OOEO 

OOEO 
00EO 
00E5 
00E7 
0OE9 
DOE9 
ODEB 
ODEE 
ODFO 
OOFl 
OOFS 
00Fa 
OOFII 
OOFC 
DOFF 

DOFF 
DOFF 
O10 4 

010 6 

0106 
0106 

0107 
0108 

010 9 
OlOE 

011 l 
0115 
0117 
OIIC 
0120 
0121 
0123 

Ol2S 
0127 
DIZA 
OIZC 
DIZC 
DIZE 
0130 
0132 
0136 
0116 
0116 

Ea 0107 It 

E8 03A9 R 
AO DOU R 

3c CO 
74 12 
E2 EF 
ao OE OOH It 20 
SE 
EB 18 
BE 00BC R 

56 
E2 El 
ea FO 
5E 
DB4 03 
Ea 0107 It 
Ill 01 
Ea Olli It 
U Ol 
Ea Olli It 

Cl 

AO 0041 R 
&a '6 DE 

CJ 

DB4 46 

EB 26 

ao DE DOlF It ao 
DB4 4D 
EB ID 

Bl 07 
E8 0331 R 
J 09 
E8 0331 R 
Bl OF 
E8 0331 R 
88 0011 
53 
Et Olaf It 

ao OE IOlF It ao 
B4 45 

50 

51 
FA 

C6 06 000 It FF 
E8 04«E R 

a, 06 OOlF It 
75 IF 
80 26 003F R FO 
08 06 003F R 
Fl 
oc 80 
E6 F2 

BJ 14 
E8 0331 R 
OA E4 

74 08 
28 c, 
EZ FE 
FE CC 
EB F6 

Fl 

J4_Z 

J8: 

CALL 

CALL 

IIOV 

Cl'II' 
JZ 
LOOI' 
OR 
POP 
Jl'II' 

IIOV NEC OUTPUT FAILED, RETRY THE 
SEHSE INTERRUPT 
OFFSET OF IAO RETURH IN 
HEC_OUTPUT 

gg° {ts#r 3ca • 
SEHD SPECIFY COiAND TO HEC 
1'01' SI ; GET RID OF DUIIIIY UOUIIENT 
IIOY AH,03H ; SPECIFY COl'll'IAHD 
$' {±,rv ·3##1.41,5#%% cs on.so 
CALL GET PARII OUTPUT TO THE HEC CONTROLLER 
IIOY IL, J PUIII HEAD LOAD AHO HO D11A 
CALL GET PARA TO THE NEC CONTROLLER 

- RESET_RET 
RETURN TO CALLER 

l'USH 

HEC_OUTPUT OUTPUT THE SENSE IHTERRUl'T 
STATUS 

RESULTS GET STATUS FOLLOWING COlll'LETION 
OF RESET 

Al ,HEC_STATUS IGNORE ERROR RETURN AHO 00 OWH 
TEST 

Al,OCOH TEST FOR DRIVE READY TRANSITION 
J7 EVERYTHING OK 
J6 0 ; RETRY THE COIIIIAND 
DISKETTE STATUS,IAD NEC; SET ERROR CODE SI - - 
SHORT JI 

SI, OFFSET J4_2 

SI 

RET 

1-15{re#Los rovre 
DISK_STATUS PROC HEAR 

l'IOY 
IIOY {+2'£353¥?% +or srus o suer. 1 

I POP IN AL 
RET 

DJSK_STATUS ENDP 
;------ DJSUTTE VERIFY 
DISK_VERF LABEL NE.lit 
;------ DISKETTE READ 
DJSK_READ PROC 
J9: 

TEST 
JNZ 
AND 
OR 
ST! 
OR 
OUT 

3===== HA]T 
IIOY 
CALL 
OR 

J12 

Jl3• 

J14 I 

IIOY 

IIOY 
CALL 

JZ 
SUI 
1001' 
DEC 
Jl11' 

sn 

HEAR 
AH,046H 

JIii' SHORT RH_OPN 
DISK_READ EHDP 
;------ DISKETTE FORl'IAT 
DISIC_FDRIIAT PROC HEAR 

OR PIOTOR STATUS,aON ; INDICATE A WRITE Ol'EUTION 
ov AH,04DH ; ESTABLISH THE FORl'IAT COIIIIAND 
JPP SHORT RW_OPN DO THE OPERATION 

rov .7 52"{#g1108 aF Rw_or Fa rm 
CALL GET_PARl'I IYTES/SECTOR VALUE TO NEC 
IIOY ll,9 GET THE 
CALL GET_PARII SECTORS/TRACK VALUE TO NEC 
IIOV ll,IS GET THE 
CALL GET_PARII GAi' LENGTH YAlUE TO NEC 
l'IOV ax. 17 GET THE FILLER BYTE 
PUSH IX SAYE PAUPIETER INDEX OH STACK 
Jl'II' J16 TO THE CONTROLLER 

DISK_FORl'IAT EH DP 
1------ DISKETTE WRITE ROUTINE 
DISIC_WRITE PROC HEAR 

OR IIOTOlt STATUS,aDH I INDICATE A WRITE Ol'ERATION 
IIOY AH, O\JH ; NEC COIIIIAHD TO WRITE TO DISKETTE DISKIOl, INC 

DISK READ CONT 
SET UP REi COIIIIAND FOR NEC 
CONTROLLER 
GO DO THE OPERATION 

JIO: 

DIU_WRITE EHDI' 
;----- ALLOW WRITE ROUTINE TO FALL INTO RM_OPN 

j R_OP 
THIS ROUTINE l'ERFOltllS THE ltEAIVWltlTEIVEltIFY Ol'EUTlON 

1--------------------------------------- 
w_on [{}2; {E : sve 1it corr 
1------ TURN ON THE IIOTOlt AND SELECT THE DRIVE 

PUSH ex ; SAYE THE TIS l'ARIIS 
CLI ; HO INTERRUPTS WHILE DETERIIININQ 

; HOTOR STATUS 
QT0R_{QUNT,0FFR ; str_aRgE_cguyr oupyg geERiffQ 
GET_RIVE ? {5],I® Rive PARititi Fiii iii 
IIOTOR_SUTUS,Al ; TEST IIOTOR FOR Ol'EUTIHO 
J14 IF RUNNING, SKIP THE WAIT 
IIOTOR STATUS OFOH ; TURN OFF RUHHIHG DRIVE 
oroR]srirusiit : TURN ON THE CURRENT HOToR 

; INTERRUl'TS BACK OH 
I NO user. TURN ON IIOTOR Al, FDC RESET 

NEC CTL.A 
FOR IIOTOR 10TH READ AND WRITE 

at, 20 GET 110TOR 
GET l'UII 
AN,TH 

J14 
ex.ex 
Jl3 
AH 
JIZ 

TUT FOR HO WAIT 
TEST_WAIT_TIHE 
EXIT WITH TIPIE EXPIRED 
UT UP Ill SECOND LOOI' TlllE 
WAIT FOR THE REQUIRED TlllE 
DECREIIEHT TlllE VALUE 
ARE WE DONE YET 
IIOTOR RUNNING 
IHTERlUPTS IACIC ON FOi IYPASS 
WAIT 
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0137 59 
Olli ea 0OD It 
0138 58 
OllC IA FC 
OllE 16 OO 

0140 73 0J 
0142 E9 0299 R 
0145 BE 0299 R 

0148 56 

0149 E8 0101 1t 
014C 34A 66 01 
014F DO E 

0151 DO E\ 
0153 80 E4 04 
0156 0A EZ 
0158 ES 0307 R 

0158 80 FF 4D 
OISE 75 OZ 
DUO EB 87 
0162 8A E5 
0164 E8 0307 It 
0167 IA 66 DI 
0164 E8 0107 It 
016D 8A EI 
OUF E8 0307 R 
0112 13 07 
0174 E8 0lll It 
0177 ll 01 
0179 E8 0lll It 
D17C OZ \E OE 

Ol7f FE Ct 
0181 8A EI 

Olll ES 0317 It 
0186 BJ D 
0111 El Olli R 
0111 H 0000 
tllE Sl 

IIIF FC 

11'0 10 70 

0192 E6 43 
0194 50 
9195 58 

01'6 IO FF 
0198 E6 41 
lltA SO 
0198 58 
lltC E6 41 

POP ex 
1------ DO THE SEEK OPERATION 

CAll SEEK 
POP AX 
ltOV IH, AH 
OV DH,O 

JNC J16_1 

Jltl' 
J1'_1• ltOV 

J17 
SI,0FFSET J17 

PUSH SI 

1------ SEND OUT THE PARAltETERS 
CALL NEC OUTPUT 
ltOV AH,TIP+I) 
SAL AH, 1 

SAL AH,1 
AND AH, 6 
OR AH,Dl 
CAll HEC_OUTPUT 

']»ee»» e TEST FOR FORltAT COMAND 
Cl1P BH, 04DH 
JNE J15 
JltP J10 

J15: ltOV AH, CH 
CALL NEC OUTPUT 
PO V AH,T!P+ll 
CALL NEC_OUTPUT 
ltOV AH,Cl 
CALL NEC OUTPUT 
ltOV ll,'f 
CALL GET_PARH 
ltOV IL,a 
CALL GET PARlt 
ADD CL, TaP+14l 

DEC Cl 
I\OV AH,Cl 

CALL NEC OUTPUT 
110V L,TI 
CALL GET_PARlt 
ltOV BX,13 
PUSH ax 

J16: CLD 
;------ START TI11ER1 WITH INITIAL 

ltOV Al,01110000I 

OUT 
PUSH 
POP 

[-crer 
AX 

ltOVE TO CORRECT TRACK 
RECOVER COMMAND 
SAVE COIII\AHD IN IH 
SET NO SECTORS READ IN CASE OF 
ERROR 
IF HO ERROR CONTINUE, JUMP AROUND 
JHP 
CARRY SET JUMP TO ltOTOR WAIT 
DUIII\Y RETURN OH STACK FOR 
NEC_OUTPUT 
SO THAT IT WILL RETURN TO PIOTOR 

OFF LOCATION 
0 THE CONTROLLER 
OUTPUT THE OPERATION C011!1AND 
GET THE CURRENT HEAD NU!11ER 
ltOVE IT TO SIT 2 

ISOLATE THAT BIT 
OR IH THE DRIVE HUMBER 

IS THIS A FORltAT OPERATION? 
NO. CONTINUE WITH R/W/V 
IF SO, HANDLE SPECIAL 
CYLINDER HUMBER 

HEAD NUltlER FROlt STACK 

SECTOR NUltlER 

BYTES/SECTOR PARlt FROlt BLOCK 
TO THE NEC 

EDT PARlt FROlt BLOCK 
RETURNED IN AH 

ADD CURRENT SECTOR TO HUHIElt IN 
TRANSFER 

+ELA4##.3 {ME{%%d 
ONE 

GAP LENGTH PARlt FROM llOCl 
TO THE NEC 

DTL PARlt FROM BLOCK 
SAVE INDEX TO DISK PARAltETER ON 
STACK 
FORWARD DIRECTION 
VALUE OF FFFF 
SELECT TIHERI,LSB-HS, MODE 0, 
BINARY COUNTER 
INITIALIZE THE COUNTER 

lltE 8A 46 OF 
IIAI Al 01 
OIAl 74 05 
DIAS a, 0210 II oua El OC 
OUA lC 02 ouc 75 05 
01AE a, OIFC It 0111 Es 03 
IUl a, OlEZ It 

0116 

MDV Al, OFFH 
OUT TlltER+l,Al 
PUSH AX 
POP AX WAIT 
OUT TlltER+l,Al ; OUTPUT MOST SIGNIFACHT IYTE 

,------IHITIALIZE ex FOR JUMP AFTER LAST PARAltETER IS PASSED TO NEC 
ov AL,[BP+151 ; RETRIEVE COMMAND PARAPET ER 
TEST Al,DlH ; IS THIS AH ODD HUltlERED FUHCTIOHI 
JZ Jl6 l ; JUMP IF HOT ODD HUltlERED 
ltOV CX,OFFSET WRITE_LDOP 

3u_±. E, {{#®y ·¢.3 ; 1s rs cnao 
JNZ J16_2 7 JUAP IF VERIFY 
ltOV ex.OFFSET READ LOOP 
JltP SHORT J16 3 

J16_2: HOV CX,OFFSET"VERIFY_LOOP 

ALLOW ENOUGH TlltE FOR THE 8253 TO 
IHITIALIZE ITSELF 
INITIAL COUNT VALUE FOR THE 8253 

I OUTPUT LEAST SIGNIFICANT BYTE 

1------FIHISH INlTIAlIZATIOH 
Jl6_3: 

:----------------------------------------------------------------- 

0116 ao 10 
Olla f6 AO 
OUA El O\lA It 

OUD Ea OHE R 
01CO IA 00F2 
OICl OC EO 
OICS EE 

; NO T EM 
,All INTERRUPTS ARE ABOUT TO IE DIS.AILED THERE IS A POTENTIAL 
l THAT THIS TIME PERIOD Will IE LOHG ENOUGH TO 11155 TIME OF 
; DAY INTERRUPTS. FOR THIS REASON, TIERI WILL IE USED TO 

KEEP TRACK OF THE HUMBER OF TIME' OF DAY INTERRUPTS WHICH 
. WILL IE MISSED. THIS IHFORMATION IS USED AFTER THE DISKETTE 
7 OPERATION TO UPDATE THE TIE OF DAY 
1------------------------------------------·---------------------- 

Pov AL,1OH J DISABLE HAI 
OUT HMI_PORT,Al HO KEYBOARD INTERRUPT 
CALL CLOCK_WAIT WAIT IF TlltERO IS ABOUT TO 

------ ENABLE WATCHDOG TlltER INTERRUPT 

;;;NOTE••• ------------------------------------------------ 
{}Y{ THE CURRENT SY$TE CONFIGURATION A METHOD IS NEEDED 

Ull THE NEC OUT OF "FATAL ERROR" SITUATIONS. A TIMER 
~~ THE ADAPTER CARO IS PROVIDED WHICH Will PERFOR" THIS 
33"3}3",3"f5,sigii riiikR_6_fi jivii cii"is is 
THIS EFDRE THE 8259 INTERRUPT 6 LINE IS ENABLED. 
iiii6cl? {ff{{#£,2,{ fii 6ii iii@"iii iiii iwiii@ii ii 

g"" Efiiii'-fF'iii' "" 
oR ALF? j CONTROL PORT TO NEC our bk,y-&EsEr+up_tit+b_siRosE 

' OUTPUT CONTROL IHFO FOR 
WATCHDDG(WO) ENABLE 
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01C6 2 6 AF AND Al,FDC RESET•WD ENAILE+DRY SUPPORT l O1c8 EE OUT DX,AL '} OUTPUT CiNTROL IHFO TO STROBE 
l WATCHOOO 0IC9 IA OOF4 PIOY OX,NEC_STAT ; PORT TO NEC STATUS 01cC 10 20 110Y Al,20H l SEL £CT Tll1ER1 INPUT fROII TIIIUO 
l OUTPUT OlCE E6 AO OUT NPII_PORT,Al 

1------ READ TIIIERl HOW AND SAVE THE INITIAL VALUE 01D0 E8 0000 E CALL READ Tl11E l GET Tll1ERI VALUE 01D3 a, 66 12 IIOY (BP+Is),AX ; SAYE INITIAL VALUE FOR CLOCK 
; UPDATE IN TENPORAY STORAGE 01D6 Ea 0405 R CALL OISAILE ; DISABLE All INTERRUPTS 1------ NEC BEGINS OPERATION WHEN HEC RECEIVES LAST PARAPIETER 01D09 51 POP IX l GET PARA11TU FROl1 SUCK OlDA E8 0331 R CALL GET_PARA OUTPUT LAST PARA1'1ETER TO THE NEC OlDD 58 POI" AX CAN HOW DISCARD THAT 0111\'ff RETURN 

ADDRESS OlDE 06 PUSH ES OlDF lF POP OS INITIALIZE DS FOR WRITE OlEO FF El Jl1P ex JUMP TO APPROPRIATE R✓IVY LOOI' ,------------------------------------------------------------------ 300NOT Eoo 

01£2 
01E2 
OlEl 

01E5 
01E7 
OIE7 
01E9 
OlEI 
OlEC 
OlEE 
OlFO 
OIF2 
O1F3 
O1F4 
OIFS 
OIF6 
OIF& 
OIFA 

OIFC 
OlFC 
OlFD 
OIFF 
0201 
0202 
0 20 4 
0206 
0208 
020A ozoa 
020C 
0 20D 
020E 

EC 
A8 20 

74 FB 

A8 80 
75 07 
EC 
A8 20 
75 F7 
EB 35 
6 2 
EC 
4 A 
EC 
A8 20 
75 ED 
El 211 

EC 
A6 20 
74 FE 
EC 
A8 20 
74 21 
A8 80 
74 F7 
42 
EC 
A A 
4 A 
El Fl 

0210 
0210 EC 
0211 A8 20 

0213 74 Fl 
0215 It ZOU 
02111 
02111 EC 
0219 84 CS 

021B 74 0A 

021D 84 CI 

021F 74 F7 
0221 42 
0222 AC 
0223 EE 
022% 4A 
0225 EB Fl 
0227 9C 

0228 E8 044E R 
02211 oc ao 
0220 IA 00F2 
0230 EE 

OZll Es oooo E 
0234 ES 0434 ii 

02)7 El 0000 f 
02lA a& SE 12 
0230 21 Cl 

02.>F F7 DI 
0241 50 

DATA IS TRANSFERRED USING POLLING ALGORITH1'1S. THESE LOOPS 
TRAHSFER A DATA BYTE AT A Tl/'1E WHILE POLLING THE HEC FOR· 

; NEXT DATA IYTE AHO COl1PLETIOH STATUS. 
;-----VERIFY OPERATION 
veR1Fr.49P° at.x 

TEST Al,IUSY_IIT 

322_2: 
TEST AL.RQl1 
JNZ J22_4 
IN Al,DX 
TEH AL.IUSY_IIT 
JNZ J22 2 
JMP SHOlT Ol'_EHD 

J22_4: INC DX 
IH AL,DX 
DEC DX 
IN Al,DX 
TEST Al, IUSY_IIT 
JNZ J22_2 
JMP SHORT OP_END 

;-----READ Ol'UATIOH 
READ_100!'; At.x 

TEST Al,IUSY_IIT 

322_5 

JZ 

JZ 
IH 
TEST 

VERIFY_LOOP 

READ LOOI' 
AL, DX 
AL,IUSY_IIT 

READ STATUS 
HAS NEC ENTERED EXECUTION l'HASE 
YET? 

1 HO, CONTINUE SAlll'LIHG 

IS DATA READY! 
JU11P IF DATA TRANSFER IS ltEAOY 
READ STATUS PORT 
ARE WE DOH£! 
JUMP IF PORE TRANSFERS 
TRANSFER DONE 
POINT AT NEC DATA REGISTER 
READ DATA 
POINT AT NEC STATUS REGISTER 
READ STATUS l"ORT 
ARE WE DOHE! 
CONTINUE 
WE ARE DONE 

JZ 
TEST 
JZ 
INC 
IN 
STOSI 
DEC OX , 
JP J22..5 ; 

1-=>-·WRITE AND FORHAT OPERATION 

Ol'_EHO 
Al,RQPI -+ 
Al,DX 

READ STATUS REGISTER 
HAS NEC STARTED THE EXECUTION 
PHASE! 
HAS HOT STATREO YET 
READ STATUS PORT 
HAS HEC COlll'LETEO EXECUTION 
l"HASE! 
JUPIP IF EXECUTION l'HASE IS OVER 
IS DATA READY! 
READ THE DA TA 
POINT AT NEC_DATA 
READ DUA 
TRANSFER DA TA 
POINT Al NEC STATUS 
CONTINUE wnil READ OPERATION 

WRITE ... LOOP1 
IH 
TEST 

JZ 
POV 

IH 
TEST 

JZ 

Al,DX READ NEC STATUS POltT 
AL,USY_IT HAS THE NEC ENTERED EXECUTION 

; PHASE YET! 
WRITE LOOI" ; NO, CONTINUE LOOPING 
Cx,BUSY_31T254 +R4 
Al,DX 
Al,CH 

OP_END 

TEST Al,CL 

JZ JZZ 7 
INC DX - 
LOOSI 
OUT OX,Al 
DEC OX 
JP J22 7 

1------lRANSFER PRO?°ESS IS OVER 
OP ... END: PUSHF 

CALL GET DRIVE 

{:/R" 
OUT DX, Al 

1 •-••-· UPDATE Tl11E OF DAY 
CALL 00S 
CALL CLOCK_WATT 

CALL 
POV 
SUI 

NED 
PUSH 

READ TIHE 
sx,(Er+180 
AX.ax 
AX 
AX 

READ STATUS PORT 
IS lHE FEC Sllll IN THE EXECUTION 
PHASE! 
JUPIP If EXECUllON PHASE IS DONE. 

; IS THE OAT A PORT READY FOR THE 
TRANSFER! 
JUPIP lO WRITE DATA 
POINT AT DATA REGISTER 
TRANSFER IYlE 
WRITE lHE IYlE OH lHE DISKETTE 
POINT AT THE STATUS REGISTER 
CONTINUE WllH WRITE OR fORPIAT 

SAVE THE CARRY Ill SET IH 
DISK !HT 
GET Ill PIASK FOR DRIVE SELECTION 
NO RESET, KEEP DRIVE SPIHHIHG 

DISABLE WATCHDOG 

POINT DS Al 110S DATA SEGAENT 
WAIT IF TIPIERI IS CLOSE lO 
WRAPPING 

GET lHE IHITlAl VALUE Of llPIEll 
UPDATE Hl/111ER OF INTERRUPTS 
PIISSEO 
PUT ll IN AX 

l SAVE 1T FOR REUSE JN ISSUINO USER 
TIPIER IHTEUUl'TS 
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Appendix A. 

OZ4Z 01 06 106C I 

0246 73 04 

0248 
024C 
0251 
0253 
0259 

FF 06 006E I 
ll lE 006E R 11 
75 19 
II lE 006C I 0011 
7C 11 

0251 C7 o, 006E R 1000 
0261 11 ZE 006C R 1010 

0267 CS 06 0070 R 01 
026C E& 0\1' It 
026F 59 

0270 EJ 246 

0272 IE 

ozn so 
0274 5Z 
0275 
1275 CD lC 

0277 EZ FC 
027' 5A 
027A 58 
0271 IF 

OZ7C U Ct 
027£ 74 18 

9280 BB 0080 
0283 BS 00+8 
026' El 0000 E 

1za, II 26 0017 It FO 

OZIE II 26 0011 It OF 

0293 80 26 O088 R IF 
0298 9D 
0219 
0299 72 40 
12'1 E8 03A9 R 
029£ 72 J8 
OZAO FC 
02Al IE IOU I 
0214 AC 
0Zl5 24 CO 
0247 74 58 
02At lC 40 
02AB 75 25 

OZAD AC 
02AE 5c ao 
0210 74 2 
0212 DD EO 
0 286 DO EO 
0216 DO EO 
0211 14 10 
02U 72 11 
021C DO EO 
OZIE DB6 08 
D2CO 72 12 
02C2 DO EO 
02c4 DO ED 
02C6 DB% 06 
OZCI 72 0A 
02CA DD ED 
02cc DD ED 
OZCE 86 02 
02D0 72 02 
02D2 
0202 4 20 
02D6 
0 2D4 DI 26 0041 I ozoa El OlEA R 
02D1 
02D1 Cl 

ADD TIER_LOW, AX 

JNC J16_ 

INC TIHER_HIGH 
316_41 CPIP TIMER_HIGH, 018H 

JNZ J16_5 
Cr TIPIER_lOW, OIOH 
Jl Jl6_5 

]=9eee e e TIPIElt HAS GONE 24 HOURS 
PIOV TIHER_HIGH, 0 
SUI TIPIU_lOW, OIOH 

110V 
J16_5. CAll 

POP 

JCXZ 

PUSH 

PUSH 

PUSH 
416_61 

INT 

LOOI' 
l'OP 
l'DI' 
POP 1------ ClOCK 

I CHECII: 
OR 
JZ 

110V 
HOV 
CALL 

Jl6_7, 
J17t 

120 : 

AND 

AND 
l'OPF 

DR 
CALL 

TIPIU_Ofl, l 
ENUlE ex 
36_7 
05 

AX 

DX 

lCH 

J16_6 
DX 
AX 
OS ; RESTORE REGISTERS 

IS UPDATED AND USER INTERRUPTS IC HAYE IEEN ISSUED. 
IF KEYSTROKE OCCUREO 

Al, Al Al WAS SET DURING CAll TO ENABLE 
Jl6_7 , NO KEY WAS PRESSED WHllE SYSTEPI 

; WAS MlSKED 
; DURATION OF TOHE 
; FREQUNCY OF TONE 
; NOTIFY USER OF 11155£0 KEYIORAD 
; INPUT 
LEAYE POSSIIILTY OF DANGLING STATES 

IX,OION 
CX,0«8H 
KI_NOISE 

;-------CLEAR SHIFT STATES DONT 
I OF MISSED BREAKS 

AND KI_FlAG,OFOH 

ICI_FlAG_l, OFN 

KI_FlAG_2,lFH 

ADD NUPIIER OF TIPIER INTERRUPTS TO 
TIPIE 
JUPIP IF TIER_LOW DID NOT SPILL 
OVER TO TIER_HI 

TEST FOR COUNT TOTALING 24 HOURS 
JUPIP IF NOT 24 HOURS 
lOW VALUE = 24 HOUR YAlUE! 
HOT 24 HOUR VAlUE! 

ZERO OUT TIPIER HIGH VAlUE 
YAlUE REFLECTS-CORRECT TICKS PAST 
OOBOH 
IHDICATES 24 HOUR THRESHOLD 
EHAILE All IHTERRUPTS 
CX:=AX, COUNT FOR HUMIER OF USElt 
TIPIE INTERRUPTS 
IF ZERO 00 HOT ISSUE ANY 
INTERRUPTS 
SAVE All REGISTERS SAVED PRIOR TO 
INT IC CAll FROPI TIPIERIHT 
THIS PROVIDES A COPIPATIILE 
INTERFACE TO lC 

TRANSFER CONTROL TO USElt 
INTERRUPT 

DO ALL USER TIMER INTERRUPTS 

CLEAR AlT,ClRl,LEFT AND RIGHT 
SHIFTS 
CLEAR POTENTIAL BREAK OF INS,CAPS 
NUPI AND SCROll SHIFT 
ClEAR FUNCTION STATES 
GET THE Flt.GS 

JC J2D 
CAll RESULTS GET THE NEC STATUS 
JC J20 ; lOOK FOR ERROR 

;------ CHECK THE RESULTS RETURNED BY THE CONTROLLER 
ClD ; SET THE CORRECT DIRECTION 
PIOV SI.OFFSET NEC STATUS ; POINT TO STATUS FIELD 
LOOS NEC STATUS - ; GET STD 
AND AL,COH ; TEST FOR NORPIAL TERl'IINATION 
JZ J22 ; OPH OK 
CPIP Al,040H ; TEST FOR AINORPIAl TERPIINATION 
JNZ Jll ; NOT UNORl'IAl, UD NEC 

:■UNOTEUl ------ 
1 THE CURRENT SYSTEPI CONFIGURATION HAS NO DPIA. IH ORDER TO 
; STOP THE NEC AN EOT l'IUST BE PASSED TO FORCE THE NEC TO HALT 
l THEREFORE, THE STATUS RETURNED BY THE NEC WILL ALWAYS SHOW 
l AH EOT ERROR. IF THIS IS THE ONLY ERROR RETURNED lHD THE 

NUPIIER OF SECTORS TRANSFERRED EQUALS THE NUPIIER SECTORS 
REQUESTED IN THIS INTERRUPT CALL THEN THE OPERATION HAS 
COl'IPlETED SUCCESSFULLY. IF AH EDT ERROR 15 RETURNED AHO THE 
REQUESTED HUMBER OF SECTORS 15 NOT THE HUPIIER OF SECTORS 
TRANSFERRED THEN THE ERROR IS LEGITIPIATE. WHEH THE EDT 
ERROR IS INVALID THE STATUS BYTES RETURNED ARE UPDATED TO 
REFLECT THE STATUS OF THE OPERATION IF Dl'IA HAD BEEN PRESENT 

:----------------------------------------------------------------- LOOS HEC_STATUS GET ST! 
CPIP Al,IOH IS THIS THE ONLY ERROR! 
JE JZI_I HORPIAL TERPIIHATIOH, NO ERROR 
SAl Al,! HOT EDT ERROR, BYPASS ERROR IITS SAl AL,l 
SAL Al,l 
PIOY AH,IAD CltC 
JC JU - 
SAL AL,l 
l'IOY AH,IAD D1U 
35, 9» ' +Ru_Fu ~ Al, I - 
SAL AL,! ; TEST FOR RECORD HOT FOUND ;2Y yiscot_wor_ri 
SAl Jl9 - - RW FAil AL, I - 
SAL AL,1 1 TEST H 
POV AH,AD_ADDR_ARK' MISSING ADDRESS HARK 
JC Jl9 - 

'J7°° Rec nusr'iiivt FA1te 

TEST FOR CRC ERROR 

RW_FAIL 
TEST FDR DNA OVERRUN 

J19n AH, BAD_HEC 

p1sxErE_srrus,{,FA1 
HUl'I_TRANS • HOW PIANY WERE REALLY 

RET RW_ERR 
I------ OPERATION WAS SUCCESSFUll RETURN TO CALLER 

PIOV 

RW_FAIL 

RW-NEC-FAIL 

TRANSFERRED 
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02DC 
02DC 

02DF 

02E2 

02E'o 

02E6 
02EI 
02FO 
02Fl 
02F2 
0 2F 4 
02F6 
02FA 
02FI 
02FF 
0301 
0304 
0306 
0307 

0307 
0307 
0308 
030 9 
030c 
0J0€ 
030F 
0J11 
0313 
0315 
0315 o.su 
03111 
031¢ 
031D 
OllE 
OJ1F 
0321 
0322 
0324 
0326 
o328 
032A 
0324 
OlZC 

032D 
03ZE 
032F 
0330 
03J1 

0331 
0331 
0332 
0333 
0335 
0337 

0339 
033 
033F 
0340 
0342 

U 5E OE 

Ea OlEA R 

3A D 

74 0C 

80 OE 0041 R 04 
C6 06 0063 R 80 
F9 
Cl 
ll CO 
33 F6 
68 8% 0062 R 
4 6 
88 8% 0042 R 
Ell 03 
Ea OlEA R 
32 E'o 
Cl 

52 
51 
U OOF4 
33 C9 
EC 
A8 40 
74 0C 
E2 F9 

g{ ·E ass1 nR as 
5A 
58 
F9 
Cl 
33 c, 
EC 
Aa ao 
75 04 
E2 Ft 
Ell Ell 

8A C 
42 

EE 
5 9 
5 A 
CJ 

lE 
56 
211 Co 
32 FF 
IE Da 

C5 36 0078 It 
D1 Ell 
tc 
8A 20 
83 Fi o 

321_1: 
GET NUNIER OF SECTORS PASSED 
FRON STACK 
HOW NAHY GOT NOVED, AL CONTAINS 
NUN OF SECTORS 
NUNIER REQUES TED=NUNIU ACTUAll Y 
TRANSFERRED? 

JE J21_2 ; TRANSFER SUCCESSFUL 
1------ OPERATION ATTEl'IPTED TO ACCESS DATA PAST REAL EOT, THIS IS 

A REAL ERROR 
OR DISKETTE STATUS ,RECORD NOT FND 
NOV NEC_STATUS+l,IOH; STl GETS-CORRECT VALUE 
STC 
RET 

J21_2: XOR 
XOR 
l'IOV 
INC 
l'IOV 
Jl'IP 

J22: CAll 
J21_3: XOR 

RET 
RW_OPH EHDP 

CAll 

,------------------ • NEC OUTPUT 
- THIS ROUTINE SENDS A BYTE TO THE NEC CONTROLLER 

, AFTER TESTING FOR CORRECT DIRECTIOH AHO COHTROLLER READY 
, THIS ROUTINE WILL Tll'IE OUT IF THE BYTE 15 HOT ACCEPTED 

WITHIN A REASOHAILE ANOUHT OF TINE, SETTING THE DISKETTE 
STATUS DH COl'IPLETIOH 

INPUT 
<AHi 

OUTPUT 
CY= 
CY = 

J23: 

NEC_OUTPUT PROC HEAR 
PUSH DX 
PUSH ex 
l'IOV DX,NEC_STAT 
XOR ex.ex 
IN Al,DX 
TEST Al.DID 
JZ J25 
LOOP J2l 

J24 3 

J25: 
326 : 

J27 n 

(Al) 

OR 
POI' 
1'01' 
POI' 
STC 
RET 
XOR 
IN 
TEST 
JNZ 
LOOP 
JNI' 

NOV 
INC 

BL,(BP+16J 

HU_TRANS 

BL,AL 

AX,AX I CLEAR AX FOR NEC STATUS UPDATE 
SI,SI , INDEX TO NEC STATUS ARRAY 
NEC_SUTUS!Sll,AL ; ZERO OUT BYTE, STO 
SI , POINT INDEX AT SECOND BYTE 
NEC_STATUSISll,AL; ZERO OUT IUYE, STl 
SHORT J21_l ; OPN_OK 
HUN TRANS 
AH,AH 

BYTE TO IE OUTPUT 

SUCCESS 
FAILURE -- DISKETTE STATUS UPDATED 
IF A FAILURE HAS OCCURRED, THE RETURN IS l'IADE ONE 
LEVEL HIGHER THAN THE CALLER OF NEC OUTPUT 
THIS RENOVES THE REQUIREl'IENT OF TESTING AFTER EVERY 
CALL OF NEC_OUTPUT 

DESTROYED 

PUSHF 
NOV 
CNP 

DX,AL 
ex 
DX 

AH,ISI+IXl 
ax.1 

; NO ERRORS 

SAVE REGISTERS 

STATUS PORT 
COUNT FOR TINE OUT 
GET STATUS 
TEST DIRECTION an 
DIRECTION OK 

; TIPIE_EUOR 
DISKETTE_STATUS,Til'IE_OUT 
ex 
DX 
AX 

SET ERROR CODE AND RESTORE REGS 
DISCARD THE RETURN ADDRESS 
INDICATE ERROR TO CALLER 

ex.ex 
Al,DX 
AL,RQl'I 
J27 
J26 
J24 
Al,AH 
DX 

RESET THE COUNT 
GET THE STATUS 
15 IT READY? 
YES, GO OUTPUT 
COUNT DOWH AND TltY AGAIN 
ERROR CONDITION 
OUTPUT 
GET BYTE TO OUTl'UT 
DATA PORT IS 1 GREATER THAN 
STATUS PORT 
OUTPUT THE BYTE 
RECOVER REGISTERS 

OUT 
1'01' 
POI' 
RET ~EC_OUTPUT EHDI' _ 1 CY : 0 FRON TEST IHSTaUCTION 

' 5,,{re FErcuEs 1we 1ext Po1rt FRo 
1 THE DISK BASE BLOCK POINTED AT IY THE DATA 

VARIABLE"DISK POINTER 
A IYTE FROl'I THAT TABLE 15 THEN l'IOVED INTO AH, 

I THE IHDEX OF THAT BYTE BEING THE PARl'I IN ax 
F#'."7ox oF rre ro st rrrcyr _2 

IF THE LOW an OF IL IS ON, THE IYTE IS ll'IIIEDUTELY 
OUTPUT TO THE NEC CONTROLLER 

+ }] ["rat rre rRon 0cK 
I ax: DESTROYED -------------------- 
itr_Rn ia> un save stater 

- l'USH DS SAVE REGISTER 
PUSH SI ZERO TO AX 
SUI AX, AX I ZERO IH 
XOR IIH,IH 
NOV DS,AX 
ASSUNE DS:AISO POINTER LOS SI,DISK 
SHR IX, 1 

POINT TO ILOCK 
DIVIDE IX IY Z, AND SET FLAG FOR 
EXIT 
SAVE OUTPUT an 
GET THE BYTE 
IS THIS THE PARl'I NI TH DAA 
IHOICATOR 
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0345 7S 05 
030 ao cc 01 
0344 EB 0C 
Ol4C 83 Fl IA 
034F 75 07 
0351 80 FC 04 
0354 7D 02 
0356 84 04 
Ol58 ,o 
0359 5E 
OlSA IF 

0351 72 AA 
OlSD Cl 
Ol5E 

JNZ 
OR 
Jl1P 

JZ7_1a Cl1P 
JHE 
C11P 
JGE 
110V 

J27_21 POPF 
PDP 
POP 
ASSUl1E 
JC 
RET 

GET_PARl1 EKDP 
1---------------------------------------------------- ; IDUKD SETUP 
1 THIS ROUTINE SETS UP IUFFER ADDRESSING FOR READ/WRITE/VERIFY ; OPERATIONS. 
; INPUT . 

J27 l 
AK,I 
SHORT J27_2 
IX, 10 
327_2 
AH,4 
J27 2 
AH, 8 

SI 
DS 
DS:DATA 
NEC_OUTPUT 

I TURN ON HO Dt'IA Ill 

I 11DT0R STARTUP DELAY! 

GREATER THAN OR EQUAL TO 112 SEC! 
YES, OKAY 
KO, FORCE 112 SECOND DELAY 
GET OUTPUT UT 
RESTORE REGISTER 
RESTORE SEG11EHT 

IF FLAG SET, OUTPUT TO CONTROLLER 
RETURN TO CALLER 

ES HAS ORIGINAL IUFFER SEGl'IEHT VALUE 
IP POIHTS AT BASE OF SAVED PARl1ETERS ON STACK OUTPUT 
ES HAS SEG11EHT WHICH WILL ALLOW 64K ACCESS. THE 
C0111IHATIOK ES:DI AND DS:SI POINT TO THE BUFFER. THIS 
CALCULATED ADDRESS WILL ALWAYS ACCESS 6~K DF 11El10RY. 

I IX DESTOYED 
DISKIOZ.IKC 

035E 
035E 51 
OlSF at 5E IC 
0362 53 
0363 81 04 
0365 DJ EB 

0367 sc CI 

Ol69 Ol Cl 
0368 8E CI 
0)6D 58 
036£ 1 EJ OOOF 
0372 U Fl 
0374 U fl 
0376 59 
0317 Cl 
0378 

iOUND_SETUP PROC HEAR 
PUSH ex 
Pov BX,(BP+12) 
PUSH IX 
Pov CL,6 
SHR IX, CL 

110V CX,ES 

ADD 
110V 
POP 
AND 
110V 
110V 
POP 
RET 

IOUKD_SETUP EHDP 
,--------------------------------------------------- ; CHK_STAT_2 
; THIS ROUTIHE HAHDLES THE INTERRUPT RECEIVED AFTER 
; A RECALIBRATE, SEEK, OR RESET TO THE ADAPTER. 
; THE IHTERRUPT IS WAITED FOR, THE IHTERRUPT STATUS SENSED, 
; AND THE RESULT RETURNED TO THE CALLER. 
, INPUT 
I 

ex.ax 
ES,CX 
IX 
IX,OOOOFH 
SI,IX 
DI,IX ex 

HONE 
DUTl'UT 

CY = 
CY = 
UX) 

cur_srAr_2 
PUSH 
PUSH 
XDR 

SAVE REGISTERS 
GET OFFSET OF BUFFER FROl1 STACK 
SAVE OFFSET TE11PORARILY 
SHIFT COUNT 

, SHIFT OFFSET FOR HEW SEG11ENT 
I VALUE 
I PUT ES IN REGISTER SUITABLE FDR 
I ADDIHG TO 
, GET HEW VALUE FOR ES 
, UPDATE THE ES REGISTER 
, RECOVER ORIGIHAL OFFSET 
, HEW OFFSET 

DS:SI POINT AT IUFFER 
ES:DI POINT AT IUFFER 

0 SUCCESS 
1 FAILURE -- ERROR JS JN DJSKETTE_STATUS 
DESTROYED 

0378 
0378 53 
1379 56 
037A 33 DI 
037C BE 0391 It 
037F 56 
0380 14 oa 
0382 El 0307 It 
0385 El 03U It 
0388 72 10 
0 38 40 OHZ It 
lllD A8 20 
038F 75 ID 
0391 48 
0392 75 EC 
9394 80 OE 0041 RIO 0399 F9 

039A 5E 
0398 5E 
039C st 
039D Cl 

Ol9E 24 co 
03A0 74 F8 
03A2 80 DE 0041 R 40 OlA7 El FO 
OlA9 

333_2: 

433_51 

J341 

110V 

PUSH 
110V 
CALL 
CALL 
JC 

110V 
TEST 
JNZ 

DEC 
JNZ 
OR 
STC 

PROC 
IX 
SJ 
BX,BX 

NEAR 

S1,0FFSET J33_3 

SI 
AH,OIH 
NEC OUTPUT 
RESULTS 
J35 

I SAVE REGISTERS 

NU118ER OF SENSE INTERRUPTS TO 
ISSUE 
SET UP DUl'IIIY RETURN Flt011 
HEC_OUTPUT 
PUT DH STACK 
SENSE IHTERUPT STATUS 
ISSUE SENSE IHTERUPT STATUS 

HEC TJ11E OUT, FLAGS SET IN 
RESULTS 
GET STATUS 
IS SEEK OR REC.Al OPERATION DOHEf 
JUl1P IF EXECUTION OF SEEK OR 
RECAL DOHE 

}%% ipifiiogj@oyyrR 
; DO ANOTHER LOOI' 

DISKETTE_STATUS,TINE OUT 
I RElURH ERROR JNDJCATJON FOIi 

Al,HEC STATUS '5®-o 

J35n POP SJ 
l'OP SI 
l'OP IX 
RET 

;-----SEEK END HAS DCCURED CHECK FOR HORNAL TERl11HATION 
435_1+ AtD L,ociii' '' ; iris okii iiRiki jo sirs 

J J35 ; JUl1P IF HORMAl TER111NATIDN '}, 91sErrs_srrus,iab_sti JJ% ­ 
cHx_sTAT_? ENbP 

j RESULTS ------------------------------------ 
; {{}?,3[{Eyy_gap_yrryzo rut rue wec coRrRous 

IT J FOLLOWING AH INTERRUPT 
S ASSUl1ED THAT THE NEC DATA PORT : NEC STATUS PORT + 1. 

CALLER 
RESTORE REGISTERS 

lHP'UT 
HONE OUTPUT 
CY = 
CY = ~ SUCCESSFUL TRANSFER 

FAILURE -- Tll1E OUT IN WAJTINO FOR STATUS 
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NEC STATUS AREA HAS STATUS IYTE LOADED INTO IT 
<AHi DESTROYED 

03A9 
03A9 
03AA 
03AD 
03AE 
03AF 
03110 

0382 
0382 
0384 
03117 
03117 
osaa 
0J8A one 
OlllE 
03C3 
03C3 

03C4 
03C5 
OlC6 
03C7 

03c8 
03C9 
OlCII 
OlCD 

OlCD 
03D2 

03D6 
0JD4 
03D5 
03D6 
osoa 
03D9 
03DC 
03DE 
OlDF 
OlEO 
03E2 
0JE4 
03E6 
OJ£8 

FC 
llf 0042 R 
51 
52 
53 
113 07 

33 C9 
BA 0OF4 

EC 
A8 30 
75 oc 
E2 F9 
40 OE 0041 R 8 
ft 

51 
5A 
5 9 
C3 

EC 
A8 40 
75 07 

40 OE 0041 R 20 
Ell EF 

62 
EC aa os 
%7 
119 OOOA 
E2 FE 
4A 
EC 
A8 10 
7' EO 
FE CII 
75 CA 
Ell El 

0JEA 
OlEA AO 0045 R 
OlED J A ,., OI 
03FO AO 0047 R 
03Fl 7 4 07 
03F5 113 oa 
03F7 Ea 0331 R 03FA 8 A C 4 
03FC FE co 
03FE 2 A 4 6 0A 0401 aa ,., OE 0604 C3 
0 405 
0405 

0405 
0405 50 
.,. °" E4 21 04608 a, 66 10 
040 10 IF 
040D E 21 O'tOF Ea 035£ It 0412 58 
O'tl3 c3 0416 

iEsurs l'ROC 
CLD 
l'IOV 
PUSH 
PUSH 
PUSH 
l'IOV 

;------ WAIT 
J38: 

J39: 

J40: 
STC 

; ------ RESULT 
3441 POP 

POI' 
1'01' 
RET 

;------ TEST 
JOA: IN 

lEST 
JNZ 

J411 

JO: 

XOR 
l'IOV 

IN 
TEST 
JNZ 
LOOP 
OR 

HEAR 

2-srrser rs.s14#},4 {24#{E} "o sun rs 
DX ax 
IL,7 I l'IAX STATUS IYTES 

FOR REQUEST FOR l'IASTER 
; IHPUT LDDI' 
I COUHTlR 
; STATUS PORT 
; WAIT FOR l'IASTEII 

AL,DX GET STATUS 
AL, O&OH l'IASTER READY 

3#18 
DISKETTE STATUS, Tll'IE OUT 

- : RESULTS ERROR 
; SET ERRR RETURN 

Dl'ERATION IS DONE ax 
DX ex 

ex.ex 
DX,NEC_STAT 

THE DIRECTION BIT 
AL,DX 
AL, 040H 
342 

GET STATUS REG AGAIN 
TEST DIRECTION UT 
OK TO RUD STATUS 
NEC_FAIL 

OR DISKETTE STATUS,IAD NEC 
.---... {Rs +» Bl sans 5 REsiirs,_Ro 
142: INPUT_STAT 

INC DX l'OIHT AT DATA l'ORT 
IN AL,DX GET THE DATA 
l'IOV [Dil,AL STORE THE IYTE 
INC DI INCREl'IENT THE l'OINTER 
l'IDV CX,10 LOOP TO KILL TINE FOR NEC 
LOOP JO 
DEC DX 
IN AL,DX 
TEST AL,OlOH 
JZ J44 
DEC SL 
JNZ J38 
Jl'IP JU 

POIHT AT STATUS PORT 
GET STATUS 
TEST FOR NEC STILL IUSY 
RES UL TS DONE 
DECREIIEHT THE STATUS COUNTER 
GO BACK FOR 110RE 
CHIP HAS FAILED . ------------------------------------------------- ; NUA_TRANS 

; THIS ROUTINE CALCULATES THE NUABER OF SECTORS THAT 
WERE ACTUALLY TRANSFERRED TO✓FROl1 THE DISKETTE 

INPUT 
!CH> CYLINDER OF OPERATION 
CCL> = START SECTOR OF OPERATION 

OUTPUT 
(Al) = HUl'IHR ACTUALl Y TRANSFERRED 
NO OTHER REGISTERS 11001FIED 

io.v;,, {#3. 3#% 
Cl'IP Al,IBP+lll 
NOV Al,NEC_STATUS+5 
JZ HS 
NOV SL ,a 
CALL GET_PAR 
NOV Al,AH 
INC Al 
SUI AL,IIPl+lO 
NOV [IP+l'tl,AL 
RET 

NUN TUNS 
RESULTS ENDI' 
.----------------- 

J451 

GET CYllHDER ENDED UI' ON 
SANE AS WE STARTED 
GET ENDING $ECTOR 
IF ON SANE en. THEN ND ADJUST 

GET EDT VALUE 
INTO Al 

USE EOT+l FOR CALCULATION 
SUBTRACT START FRON END 

ENDI' 

DISUL~HIS ROUTINE WILL DISABLE All INTEUUl'TS EXCEl'T FOR 
INTERRUPT 6 SO WATCH DOG TINE GUT CAN OCCUR IN EUOR 
CONDITIONS. 

INPUT 
NONE 

; OUTPUT 
I HONE 
1 ALL ltEOISTERS REIUIH INTACT 
1-- ----- - - - - - - - - - - - ----- - - ----- -- ----------- - ----- 

DISABL E l'ROC HEAR 
•••••• 53e ii ±nuts at 1_a29_Eye xcErT 1sErE 

1 AL,INTAOI READ CURRENT HASK 
~~V (IP+161.AX SAVE IIASK OH THE SPACE ALLOCATED 

OH THE $TACK 
ASK OFF ALL INTERRUPTS EXCEPT 
OISKETTE 
OUTPUT PASK TO THE au, 
SETUP UGIS T ER$ TO ACCESS BUFFER 

PIOY AL, OIFH 

OUT INTAOl,AL 
CALL &OUHD_SETUP 
POP AX 
RET 

DI SU l E E~~~------------------------------ , ---···---------- 
1 EHAIL\Hn PROC ENABLES All INTERRUPTS. IT ALSO SETS THE aus TO 
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Appendix A. 

I THE "ODE REQUIRED FOR KEYBOARD DATA DESERIALIZATIOH. 
BEFORE THE LATCH FOR KEYBOARD DATA IS RESET, IIT D OF THE ! iiss is READ TO DETERMIHE WHETHER ANY KEYSTROKES OCCURED 

I WHILE THE SYSTEM WAS MASKED OFF. 
, INPUT . HONE 

OUTPUTAl•l MEANS A KEY WAS STRUCK DURING DISKETTE l/0. tOR NOISE 
OH THE LJHEl 

AL•D "EAHS THAT HO KEY WAS PRESSED. 
AX IS DESTROYED. All OTHER REGISTERS RENAJH INTACT, 

0414 
0414 52 

0615 10 76 
0'17 E6 43 
0419 50 
041A sa 
0'11 .. ff 
041D E6 41 
01F 50 
0420 58 
0'21 E6 41 

0623 8E 46 10 

0'26 E+ 62 
0428 24 01 
042A so 
1'21 E4 AD 
042D BO al 
OUF E6 Al 

0431 8B 46 IO 

0434 E6 21 
106 51 
0637 SA 
0438 Fl 
$439 Cl 
043A 

I 

ENAILE PRDC HEAR 
PUSH DX I SAVE DX 

;------ RETURN TIMERl TO STATE HEEDED FOR KEYIDARD J/0 
MOY Al,011101101 ; 
OUT TJM_CTL,Al 
PUSH AX 
POP AX 

MDV 
OUT 
PUSH 
POP 
OUT 
CHECK 
MDV 

Al,OFFH 
TIMER+l,Al 
AX 
AX 
TIHER+1» AL 

IF ANY KEYSTROKES 
ES,(IP+l6) 

; WAIT FOR 8253 TO JHITIAlIZE 
I ITSELF 
I IHITIAl VALUE FOR 8253 
; LSI 

; WAIT 
; HS 
OCCURED DURING DISKETTE TRANSFER 

GET ORIGINAL ES VALUE FRO" THE 
STACK 
READ PORT C DF 8255 
IT=1 MEANS KESTROKE HAS OCCURED 
SAVE IT OH THE STACK 

IN Al,62H 
AND Al,DlH 
PUSH AX 1---- EH.AILE H"I INTERRUPTS 
IN Al,H"l_PORT RESET LATCH 
ov AL,80H MASK TO EHABLE HNI 
OUT H"l_PORT,Al ; ENABLE HM! 1----- EHAllE All IHTERRUPTS WHICH WERE EHAILED BEFORE TRANSFER 
"OV AX,IIP+l6l GET "ASK FRO" THE SUCK 
OUT 
POP 
POP 
ST! 
RET 

ENABLE ENDP 
;------------------------------------------------ IClOCK_WAIT 
i THIS PROCEDURE IS CALLED WHEN THE TIHE OF DAY 
I JS IEIHG UPDATED. IT WAITS IF Tl"ERD IS AL"OST 
I READY TO WRAP UNTIL IT IS SAFE TO READ AH ACCURATE 
i TIHERL. 
; INPUT 

lHTAOl,Al 
AX 
DX I PASS BACK KEY STROKE FLAD 

HONE. 

I'll 
IHA l2 co 
DOC Es 43 
HlE 50 
043F sa 
OHO E4 40 
0442 &6 c, 
0444 Es 40 
0466 86 Cs 
IHI lO 012C 
$44E 12 ED 
OHO Cl 
066E 

; 
;OUTPUT 
I HONE. AX IS DESTROYED. 
;------------------------------------------------ CLOCK_UAIT PROC HEAR 

XOR Al,ll 
%» {·n 
POP AX 

IN 
XCHG 
IN 
XCHG 
CAP 
JC 
RET 

ClOClt_WAIT ENDP 
{rs-- ---------­ 
: THIS ROUTINE Will CALCULATE A BIT "ASK FOR THE DRIVE WHICHED 1 IS SELECTED IY THE CURRENT INT ll CALL. THE DRIVE SELECT 

CORRESPONDS TO THE BIT lH THE "ASK, I.E. DRIVE ZERO 
CORRESPOHDS TO BIT ZERO AND A DlH IS RETURNED. THE Ill IS 
CALCULATED IY ACCESSING THE PARAMETERS PASSED TO INT 13 

;INPUT WHICH WERE SAVED OH THE STACK. 

ioUPTUT IYTE PTR(IPl KUST POINT TO DRIVE FOR SELECTION. 

!-------~~-~~~!~INS THE IIT KASK. All OTHER REGISTERS ARE INTA~!-- 
OET DRIVE -•---------------------------------···--------- - PUSH ~~DC HEAR 

'{} Eare_earn 
"oy CL,DFF Dll TRK 

AL,1 - - 

AL, TIHERO 
Al,AH 
Al, TIIIERO 
Al.AH 
AX,THRESHOLD 
CLOCK_WAIT 

READ ODE TIHERO FOR 8253 
OUTPUT TO THE 8253 

WAIT FOR 8253 TO lHlTllllZE 
ITSELF 
READ LEAST SIGNIFICANT IYTE 
SAVE lT 
READ 110ST SlGNIFICAHT IYTE 
REARRANGE FOR PROPER ORDER 
IS TIMERO CLOSE TO WRAPPING! 
JUHP IF CLOCK IS WITHIN THRESHOLD 
OK TO READ TIHER! 

OHE 
OHE 51 
OHF U U 00 0452 ao E1 SF 0655 ID 01 
0457 DZ El 
04659 24 OF 

0458 59 
045€ Cl 
065Dp 

SH 
AND 

Al,CL 

Al,DRV_SUPPORT 

SAYE REGISTER. 
GET DRIVE HUMBER 
IGNORE J SUPPORT PARA"ETER 
INITIALIZE Al WITH VALUE FOR 
SHI FTIHG 
SHIFT llT POSITION IY DRIVE 
HUBER (DRIVE IN RAHGE O·S> 
OHLY FOUR DRIVES ARE SUPPORTED, 

Pop ex RANGE CHECK 
GET RET RESTORE REGISTERS ,,-91vE ENDP 

SEEK ---------------------- 
T -----•---------- His ROUTINE WIL 
TO THE HA"ED TR.A~ IIOYE THE HEAD OH THE NAMED DRIVE 
SINCE THE DRIVE K. IF THE DRIVE HAS HOT IEEH ACCESSED E 

INPUT RECALIBRATED. RESET C01111AHD WAS ISSUED, THE DRIVE WILL I 

lDL>: DRIVE TO SEEK ON 
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ICHl TRACK TO SEEK TO 
[IP] IIT 6 11 ao TRACI( PIEDU 

IIT 6 :0 0 TRACIC 
OUTPUT 

CY : SUCCESS 
CY = 1 FAILURE -- DISJtETTE_STATUS SET ACCORDINGLY 
I AX) DESTROYED 

045D 
045D 56 
045E s3 
045F 51 
0460 IIE 0074 It 
0463 110 01 
0«65 6 A CA 
0467 81 El DOFF 
0468 03 Fl 
046D DZ co 

.046F 59 
0470 aa 04FO It 
0473 53 
0476 8 4 06 003E It 
0478 75 39 
047A oa 06 003E It 
047E aa lC 00 
0481 7 4 30 
0483 B 07 
0 485 ea 0307 It 
0488 8 A E2 
0 68A ea 0307 It 

048D E8 0378 R 
0690 73 1' 
0492 C6 06 0041 It OD 
0497 B 4 05 
0499 E8 04F9 It 
ooc B 4 07 
049E Ea 0307 It 
001 8 A E2 
06A3 Ea 0307 It 
0«A6 Ea 0378 It 
0 A9 72 «8 
0 «AB 
06A B 6 12 
IUD E8 04F9 It 

04B0 C6 g 4 00 

003 8 A 0 4 
0415 2 A C5 
007 7 4 36 
0419 B OF 
048 E8 0307 It 
04BE 8 A EZ 
04CO E 8 0307 It 
04Cl 51 
04C6 F6 4 6 00 0 
04c8 75 02 
04CA DD ES 
04CC 8 A E5 
D4CE ea 0307 It 
04D1 59 
04D2 El 03711 It 

04D5 9€ 
0406 51 
04D7 Bl lZ 
04D9 El Olli It 
04DC 
04DC 19 0226 
04DF OA E4 
OHi 7 4 06 
04EJ E2 FE 
04E5 FE cc 
0«E? EB fl 
04£9 59 
04EA 9D 
04EB 7Z 06 
OHO 88 2C 
OHF 58 
OHO 
OHO 511 
OHi SE 
OH2 CJ 
04Fl C6 0 4 FF 

04F6 58 
04F7 Ell F7 
04F9 

OH9 
04F 9 51 
04FA 119 OZZ6 
0«FD DA E 
04FF 7 4 06 
0501 E2 FE 

. 
SEEIC PROC HEAR 

PUSH SI 
PUSH IX 
PUSH ex 
PIOY 51,0FFSET TRACICO I BASE OF CURRENT HEAD POSITIONS 
PIOY Al,1 ; ESTABLISH PIASK FOR RECAL 
PIOV CL,DL ; USE DRIVE AS A SHIFT COUNT 
AND ex. OFFH ; PIASIC OFF HIGH BYTE 
ADD SI, ex ; POIHT 51 AT CORRECT DRIVE 
ROL AL.CL ; GET PIASIC FOR DRIVE 1------ 51 CDHTAIHS OFFSET FOR CORRECT DRIVE, Al CONTAINS BIT PIASIC 

; IN POSITION O, 1 OR 2 
POP ex 
PIOV BX.OFFSET l'Jl2 
PUSH IX 
TEST SEEIC_STATUS,AL 
JKZ PJZS 
OR SEEK_STATUS,AL 
CPII' BYTE PTR[Sll,O 
JZ PJZS 
PIOV AH,07H 
CALL NEC OUTPUT 
PIOV AH, DL ; RECAL REQUIRED OK DRIVE IH DL 
CALL HEC_OUTPUT ; OUTPUT THE DRIVE NUPIIER 

;•----- HEAO IS HOVING TO CORRECT TRACIC 
; HOOK FOR 40 TRACK TO ao TRACK SUPPORT 

CALL CHIC STAT 2 ; CHECK STATUS 
JNC RDYT - ; LEAVE ONE PIDRE CHANCE FOlt RETRY 
POV DISKETTE_STATUS,O ;CLEAR STATUS 
HOV AH,5 ;SET PARPI AS 5 HILL 
CALL DEUY_H_PIS ;WAIT SUI 
PIOV AH,07H ;RECURATE COIV!AND 
CALL NEC_OUTl'UT l DU T 

ltDY11 

HOV 
CALL 
CALL 
JC 

l SAYE REGISTElt 
I SAYE REGISTER 

; RESTORE PUAPIETER REGISTER 
; SET UP ERROR RECOVERY ADDRESS 
; NEEDED FOR ROUTINE KEC_OUTl'UT 
; TEST DRIVE FOR RECAL 
I KO RECAL 

; TURK ON THE NO RECAL BIT IN FLAG 
; LHT REFUENCED TRACIC•O? 
l YES IGNORE RECAL 
RECALIBRATE COPIPIAKD 

; RECAI DRIVE IN Dl 
;OUT 
;CHECK STATUS 
I IF ERROR, JUIY TO SET CAltUY 

HOY AH, 11 ;RETRY DIC WAIT UHTILL SETTLE 
CALL DELAY K HS ; IX 
DRIVE IS SYNCW!TH CONTltOLLER, SEEK TO TRACK 
SEEK READY 
PIOV BYTE PTR[Sll,O 1----- DRIVE IS IH SYHCH WITH COHTROLLU, SEEIC TO TRACK 

l'J2&1 HOV Al,IYTE PTRISll I GET THE PCN 

g" #r ·fa-3.344f re 
HOY AH,OJ1H I SEEIC COPIPIAHD TO NEC 
CALL HEC OUTPUT 
HOY AH,lil I DRIVE HUIIIER 

f%;},} 4<urur ; svt ran os 
TEST IYTE PTlt IIPl,040H ; IF DOUILE TUCIC l'AltAHETElt 
JNE GO_SEEK J LEAVE PARAMETER AS IS 

l'CJlt I SHL CH, I ; HUL Tl Pl Y BY TWO WHEN 40 TRACK HEDIA 
GO_SEEK: HOY AH, CH l TRACK NUHIER 

f¢; f<-ourur srot rFoR os 
CALL CHK_STAT_Z GET ENDING IHTEIRUPT AHO SENSE 

STATUS 1----- WAIT FOR HUD SETTLE 
PUSHF SAYE STATUS FlAGS 
PUSH ex SAYE REGISTER 
HOV IL,11 HEAD SETTLE PAUHETElt 
CALL GET_PAltPI 

PJ291 I HEAD_SETTlE 
HOY CX,550 I 1 s LOOP 
OR AN,AH I TEST FOR TIPIE EXPIRED 
JZ PJll 

PJ30, LOOP PJlO DEU Y FOR I HS 
DEC AH DECREPIEHT THE COUNT 
JHP PJU l 00 IT SOHE HORE 

PJJ1 POP ex I RESTORE REGISTER 
l'OPF 
JC {#}las.c PIOY ­ POP ex l GET RID OF DUPIHY ltETUltN 

l SEEK.ERROR 
POP IX l RESTORE REGISTER 
POP SI ; UPDATE CORRECT 
RET ; RETURN TO CAllElt 

J32_2 PIOV IYTE PTlt[Sll,IFFH I UKKHOWN STATUS ABOUT SEEK 
; OPERATION 

POP ax l GET RID OF DUNIY RETURN 
JHP SHORT PJ32 

SEEIC ENDP 

l IHPUT AH1 N Hill 
r4},{96 gt 
DE0O: HOV Cx,550 

OR AH,AH 
JZ DE40 

DEZO I LOOI' DEZO 

SEC WAIT 

SOFTWARE TIMER 
JX 
JX 
JX 
JX 
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Appendix A. 

0513 
0505 
0507 
0508 
0509 

FE CC 
EB FJ 
59 
Cl 

DEC 
Jl'1P 

DEO, POP 
RET 

DELAY_N_S EHDP 

} P3{9{3-e se_gr gterns Ruz ron 
; DISKETTE OPERATIOH. THEY ARE POINTED AT IY THE 
I DATA VARIABLE DISK_POIHTER. TO 1'10DIFY THE PARA1'1ETERS, 
1 IUILD AHOTHER PARAl'1ETER ILOCK AND POINT AT IT 

AH 
DEOO ex 

JX 
JX 
JX 

,------------ -- ---- - - - ----------------- -- 0509 1st.55, LAIEL IYTE 
Sl'ECIFY 

0509 EF 111011118 SRT=E, HD UHLOAD=OF - 1ST 
BYTE 050A Ol DI 3 HD l0AD=1, 1'10DE=HO Dl'1A - 2HD 
SPECIFY IIYTE 0501 25 DI OTOR_WAIT WAIT AFTER OPN TIL NOTOR DFF 050C 02 DI 2 512 IIYTES✓SECTOR D5DD 0, DI 9 EOT < LAST SECTOR ON TRACK) D5DE 2 DI 0 2AH GAP LEHGTH OSDF FF DI OFFH . DTL 0510 so DI 050H I GAP LENGTH FOR FORl'1AT 0511 F6 DI OF6H I FILL BYTE FOR FORMAT 0512 OF DI 15 I HEAD SETTLE TIME (MILLISECOHDSl 0513 0 4 DB 4 I MOTOR START TIME (1/8 SECONDS) 

0514 
0514 IE 
0515 SD 
0516 52 
OSI 7 55 
0518 El IOOI E 

1511 18 EC 
051D DE 
DSIE sa 
DSIF 33 46 © 
0522 75 48 
0524 n ,, oa 
0527 3D OIEZ I 
ISZA 7C 0 
ISZC lD ozza 11 
ISZF 7D ll 

0531 C7 46 DI 0227 II 

'"' 81 4E 4C DUI 

0538 BA ©OF4 
OSlE EC 
053F 24 FE 
0561 lC DD 
0543 75 16 
0545 E8 6349 R 
0548 BE 0042 R 

0548 8A 44 $1 054£ AB 02 
0550 74 07 
0552 ao OE 0041 11 03 1557 Ea 13 
0559 10 OE Dl\l It IO 055£ C6 06 DOlE R OD 
0563 IA 0DF2 
0564 5D 
0567 E8 044E R DSU 55 
0568 EE 
D56C ao 21 
056E E6 20 0570 SD 
0571 5 A 

1---------------------------------------------- I DISK INT 
- THIS ROUTIHE HANDLES THE DISKETTE INTERRUPT. AN INTERRUPT 

WILL OCCUR ONLY WHEH THE ONE-SHOT TIMER IS FIRED. THIS 
OCCURS lH AN ERROR SITUATION. THIS ROUTINE SETS ERRORS IN 
THE DISKETTE STATUS BYTE AND DISABLES THE ONE-SHOT TIMER. 

I THEN THE RETURN ADDRESS ON THE STACK IS CHANGED TO RETURN l INl'UT TO THE OP_EHD LAIEL. 
I NONE. 
l OUTPUT 
I NOHE. DS POINTS AT BIOS DATA AREA. CARRY FLAG IS SET SO 
• THAT ERROR Will IE CAUGHT IN THE ENVIROHl'1EMT RETURNED TO. 
bIsx_1Nr PR0c FAR 

PUSH DS 
PUSH AX 
PUSH DX ; SAVE REGISTER 
PUSH BP ; SAYE THE IP REGISTER 
CALL DDS ; SETUP DS TO POINT AT IIOS DATA 

;------ CHECK IF IHTERRUPT OCCURED IN IHTll OR WHETHER IT IS A ; SPURIOUS IHTERRUPT 
1'10V BP, SP ; POINT 81' AT STACK 
PUSH CS ; WAS IT IN THE BIOS AREA POP AX 
CMP AX,WORD PTR(IP+10) ; GET INTERRUPTED SEGNENT 
JNE DI3 ; NOT IN 8105, ERROR CONDITION 
1'10V AX,WDRD PTR[BP+I) ; GET IP ON THE STACK 
Cl'1P AX,OFFSET VERIFY LOOP ; RANGE CHECK IP FOR DISK 

7 TRANSFER 
Jl Dll ; BELOW TRANSFER CODE 
Cl'1P AX,OFFSET OP ENO+l ; UPPER RANGE OF TRANSFER CODE 
JGE DI3 - ; ABOVE RANGE OF WATCHDOG TERRAIN 

1------VALID DISKETTE INTERRUPT CHAHGE RETURN ADDRESS OH STACK TO I PUll OUT OF LOOP 
1'10V WORD PTR[BP+ll,DFFSET OP END 
Olt WORD PTR[BP+l2l,1 ; TURH-DN CAltRY FLAG IN FLAGS ON 

; STACK 
----------------------------------------------------------------- M HQ T EMK 

A WRITE PROTECTED DISKETTE WILL ALWAYS GET STUCK IN WRITE LOOI' 
WAITING FOR IEGINNIHG OF EXECUTION PHASE. WHEN THE WATCHDOG 
FIRES AHO THE STATUS IN PORT HEC STAT = DXH (X 1'1EANS DON'T CARE) 
STATUS FROM THE RESULT PHASE I5 TILABLE. THE STATUS IS READ AHD WRITE PROTECT IS CHECKED FOR 
"%WWW&sr ' --------­ 

IH Al,DX - GET HEC STATUS BYTE 
~~ Al. DFOH "ASK HIGH HIIILE 
jii {};®u is ixcjrrj iiisE 0oE 
Cl STUCK IN LOOP 
A l RESULTS l GET STATUS OF OPERATION 

ftDV Sl,OFFSET NEC_STATUS; ADDRESS OF BYTES RETURNED IY 
; NEC NOV Al,[SI+l) I GET Sll 

TEST Al,02H ; WRITE PROTECT SIGNAL ACTIVE? 
35 ii j iii our"kii 

.. gi {{{{515,rus,iii&rkiditii 
,------Tl1'1E OUT ER DI, 
DII, OR RDR 

riv DISKETTE_STA1Us,TIME_OUT 
;------ RESET SEEK_STATUS,O ; SET RECAL DH DRIVES 
DI2, 1'10V THE NEC AND DISABLE WATCHDOG 

POP ~~•HEC_CTL ; ADDRESS TO NEC COHTROL PORT 
POINT BP AT BASE OF STACKED 
PARA11ETERS 
RESET ADAPTER AHO DISABLE WD 
RESTORE FOR RETURHED CALL 

GIVE EDI TO 8259 

DU, 

CALL 
PUSH 
DUT 
IIOY our 
POP 
POP 

{'-eve 
DX,A 
Al, EDI 
};"®i.a 
DX 
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0572 58 
0573 IF 
0574 CF 
0575 

POP 
POP 
IRET 

DISK_INT 

AX 
DS 
EHDP 

I RETURN FROII INTERRUPT 

, -----INT 14-------------------------------------------- 
;RS232 10 
; - THIS ROUTINE PROVIDES IYTE STREAII IID TO THE CDIIIIUHICATION5 
; PORT ACCORDING TO THE PAUIIETERS 1 

UHl=O INITIALIZE THE COIIIIUHICATIOHS PORT 
(All HAS PARIIS FOR INITIALIZATION 

:---7-------6-------5-------,------ -3-------2---------1-------0---- 
;-------- UUD UTE ---1 ,----PARITY----: :-STOPIIT-1 ,--WORD LENGTH-- 

• 000 - 110 XO - HONE D - 1 10 - 7 IITS 
, 001 - 150 D1 - ODD 1 - 2 11 - a IITS 

010 - 300 11 - EVEN 
011 - 600 
100 - 1200 
101 - HOO 
110 - ,aoo 
111 - UDO 

0575 
0575 03F9 
0577 02EA 
0579 0175 
0571 OOIA 
057D 005D 
057F OOZF 
0581 0017 
0583 0D17 
0585 

0585 Fl 
0586 lE 
0597 52 
05868 56 
0589 57 
058A 51 
058B 53 
058C al FZ 
058£ 8 8 FA 
0590 DI E6 
0592 E8 0000 E 
0595 8 B 94 0000 R 
0599 OI DZ 
0598 7 4 13 
059D 0A E4 
059F 7 4 16 
_05Al FE cc 

DH RETURN, THE RSZlZ INTERRUPTS ARE DISABLED AND 
CONOlTIOHS ARE SET AS IN CALL TO COIIIIO 
STATUS (AH=3) 

(AHl=l SEND THE CHARACTER lH Ill) OVER THE COIIIIO lINE 
(All REGISTER lS PRESERVED 
OH EXlT, llT 7 OF AH IS SET IF THE ROUTINE WAS 

UHABlE TO TRAHSIIIT THE IYTE OF DATA OVER 
THE llHE. IF IIT 7 OF AH IS HOT SET, THE 
REIIAIHDER OF AH IS SET AS IN A STATUS 
REQUEST, REFElECTIHG THE CURRENT STATUS OF 
THE LIHE. 

UHl=2 RECEIVE A CHARACTER IN !All FROII COIIIIO LINE BEFORE 
RETURNING TO CAllER 

OH EXIT, AH HAS THE CURRENT llHE STATUS, AS SET IY 
THE STATUS ROUTINE, EXCEPT THAT THE OHl Y 
IITS LEFT OH, ARE THE ERROR ITS 
(7.~.l.2,1). IH THIS CASE, THE TIIIE OUT an 
INDICATES DATA SET READY WAS HOT RECEIVED, 
THUS, AH IS HOH ZERO ONLY WHEN AH ERROR 
OCCURRED.IHOTE: IF THE TIHE-OUT BIT IS SET, 
OTHER IITS IH AH IIAY HOT IE RELIAILE. l 

UNl=l RETURN THE COMO PORT STATUS IH IAXl 
AH CONTAINS THE LINE CONTROL STAT1S 
BIT 7 TIHE OUT 
IIT 6 TRANS SHIFT REGISTER EIIPTY 
UT 5 TRAN HOLDING REGISTER EIIPTY 
BIT 4 BREAK DETECT 
a1T l FRAIIIHG ERROR 
BIT 2 PARITY ERROR 
In 1 OVERRUN ERROR 
an O DA TA READY 
AL CONTAINS THE AODEA STATUS 
UT 7 : RECIEVED LINE SIGNAL DETECT 
IIT 6: RING INDICATOR 
BIT 5 = DATA SET READY 
BIT 4 = CLEAR TO SEND 
IIT 3: DELTA RECEIVE LINE SIGNAL DETECT 
BIT 2 = TRAIL ING EDGE RING DETECTOR 
BIT 1 = DELTA DATA SET READY 
Ill O = DELTA CLEAR TO SEND 

(DX): PARAIIETER INDICATING WHICH RS232 CARD <D,l ALLOWED> 
DATA AREA RS232_BASE CONTAINS THE USE ADDRESS OF THE 125D OH THE 

CARD. LOCATION 400H CONTAINS UP TO 4 RS2J2 ADDRESSES POSSIBLE 
; DATA AREA RS2l2 TIii OUT IIYTEl CONTAINS OUTER lODP COUNT 
1 VALUE FOR"TIMEOUT (DEFAULT=1) 
; OUTPUT 
; AX IIODIFIED ACCORDING TO PARMS OF CAll 
I All OTHERS UNCHANGED ,-------------------- . ------------------------------ 

ASSUME CS:CODE.DS:DATA 
Al LAIEL WORD 

OW 1017 110 UUD I TAllE OF !HIT VALUE 
DW 746 150 
DW 373 300 
DI 186 600 
DW 93 1200 
DW 47 2400 
DW 23 4800 
DW 23 450D 

ltSZU_lO PROC FU 1------ VECTOR TO APPROPRIATE ROUTINE 
ST! I INTERRUPTS IACK OH 
PUSH DS ; SAVE SEGIIEHT 
PUSH DX 
PUSH 51 
PUSH DI 
PUSH .ex 
PUSH ax 
l'IOV Sl,DX 115232 VALUE TO SI 
1'10¥ Dl,DX AHO TO DI (FOR Tll'IEOUTS) 
SHl SI,1 WORD OFFSET 
CALL DDOS ; POINT TO IIOS DATA SEGIIEHT 
110¥ OX, RS232_USE!Sll ; GET USE ADDRESS 
OR DX,DX ; TEST FOR 0 BASE ADDRESS 
JZ Al ; RETURN 
OR AH,AH TEST FOR (AH)=0 
JZ A4 I COHAUR INIT 
DEC AH I TEST FOR AH)=1 
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05A3 74 47 
0545 FE CC 
05A7 H 6C 
05A9 FE CC 
05A 75 03 
05AD E9 063F It 
0580 
0580 SI 
0511 St 
0582 SF 
0583 SE 
0584 SA 
0515 IF 
OSH CF 

0517 IA EO 
0519 13 C2 03 
051C ao ao 
OSIE EE 

JZ AS 
DEC AH 
JZ A12 
DEC AH 
JHZ A3 
JIii' All 

A.J1 
1'01' IX 

POP ex 
POP DI 
l'DP SI 
POP DX 
POP DS 
IRET 

SEND Al 
TEST FOR (AH)=2 
RECEIVE IHTO AL 
TEST FOR (AH)=3 

COIIIIUHICATION STATUS 
1 RETURN FROII RS2lZ 

I RETURN TO CALLER, NO ACTION 
COl'V'IUHICATIONS PORT 

; SAVE INIT PARIIS IN AH 
I POINT TO 1250 CONTROL REGISTER 

05BF BA D4 
OSCI II 04 
05Cl DZ CZ 
05CS II EZ OOOE 
05Ct IF 0575 It 
OSCC 03 FA 
05CE II t, 0000 It 
05D2 42 
05Dl ZE: IA ,s 01 
05D7 EE 
05D1 o 
05Dt ZE: U 05 
05DC EE 
050D &l CZ 03 
05EO U c, 
05£2 2' IF 
05£+ EE 
05E5 U 
05£6 44 
05E7 at DI 
05Et EE 
ISEA El SS 

i%»"° {$![{zF we 
ADD DX,l 
IIDV AL,&OH 
our Dx.AL ; SET DLAB=I 1------ DETERIIINE IAUD RATE DIVISOR 
IIDV DL,AH ; GET l'ARIIS TD Dl Pov CL,6 
ROL DL,CL 
AND DX, OEH 
IIOV DI.OFFSET Al 
ADD DI.DX ; 
IIDV DX,RS2S2 IASE[SIJ 
INC DX - 
IIOV AL,CS:[DIJ+l I GET HIGH ORDER OF DIVISOR 
OUT DX,AL ; SET IIS OF DIV TO 0 DEC DX 
IIOY AL,CS:[DIJ 
OUT DX,Al 
ADD DX,l 
IIOV AL,AH 
AND Al,OlFH 
OUT DX, Al 
DEC DX 
DEC DX 
IIOV AL,O 
OUT DX,AL I INTERRUPT ENAILES ALL OFF 
JIIP SHORT All ; COIi STATUS 1----- SEHD CHARACTER IN (All OVER COl'll'IO LINE 

A5 1 

ISOLATE THEIi 
USE OF TOLE 
PUT IHTO INDEX REGISTER 
; POINT TO HIGH ORDER OF DIVISOR 

GET LOW ORDER OF DIVISOR 
SET LOW OF DIVISOR 

3 GET PARMS BACK 
, STRIP OFF THE IAUD IITS 
; LINE CONTROL TO a IITS 

UEC 
05EC 50 
05ED ll CZ 04 
15FO " u ISF2 EE 

ISFS 42 
05F4 42 
05F5 17 31 
05F7 El 0'4E l 
OSFA 74 08 
05FC 59 
05FD 8A CI 
ISFF ao cc 11 
0602 El AC 
©604 
0604 4A 
0605 17 20 

PUSH 
ADD 
l'IOV 
OUT 

A7 : 

Al: 

INC 
INC 
l'IOV 
CALL 
JE 
POI' 
IIOV 
OR 
JIii' 

DEC 
IIOV 

0612 
0615 

f 0615 
0611 
061 
0618 
061C 
061D 
061F 
0622 
0624 
0625 
0626 
0628 
062 
062F 
0631 
0633 

0635 
1637 
0638 
06lC 

OllF 
0643 
0666 
0647 
0669 
064A 
0668 

OU7 E& UU It 
OUA 75 FO 
16DC as EA 05 
OUF 59 
0610 8A CI 

EE 
El 91 

83 CZ 04 
ID 11 
EE 
42 
42 
17 20 
El DUE It 
75 DI 
4A 
EC 
Al 01 
75 Ot 
F6 06 0071 It ID 
74 F4 
El CC 
24 IE 

U EO 
n " 0011 11 EC 
Et 0510 R 

U '' DODO R 83 c2 05 
EC 
U ED 
42 
EC 
E9 050 R 

AX 
DX,4 
Al,l 
DX,Al 

DX 
DX 
IH,lOH 
WAIT_FOR_STATUS 
A9 ex 
AL,Cl 
AH,ION 
Al 

A16: 

A17, 

CALL 
JNZ 
SUI 
POP 
IIOV 

RELOAD DATA IYTE 
INDICATE TIIIE OUT 
RETURN 
CL EAR TO SEND 
lIHE STATUS REGISTElt 
IS TRAHSIIITTER READY 

TEST FOR TRAHSIIITTER READY 
RETURN WITH TIIIE OUT SET 
DA TA PORT 
RECOVER IH ex TEIIPORARILY 
IIOVE CHAR TO AL FOR OUT, STATUS 
IN AH 

OUT DX,AL OUTPUT CHARACTElt 
JIIP Al ; RETURN 
RECEIVE CHARACTER FRO" COIINO LINE 
ADD DX.~ ; IIODEII CONTROL REGISTER 
IIOV AL,! DATA TERMINAL READY OUT DX,AL 
INC DX 
lHC DX 
IIDV IH,20H 
CALL WAIT FOlt STATUS JNZ A& - - 
DEC DX 
IN AL,DX 
TEST AL, 1 
JNZ A17 
TEST IIDS IREAK &OH JZ A16 - • 
JIIP Al 
AND AL,000111101 

DX 
IH,20H 

~~ IT_FOR_STATUS 

DX,5 
ex 
Al,CL 

SAVE CHAR TO SEND 
, IIODEII CONTROL REGISTER 

; 3},2Ah?e Rao. esusr ro 
l SEND 
, IIODEII STATUS REGISTER 

DATA SET READY & CLEAR TO SEND 

{±5. 23/#%'-vs ca 

IIODE/1 STATUS REGISTER 

DATA SET READY 
TEST FOR D5R 
RETURN WITH ERROR 
LINE STATUS REGISTER 

I RECEIVE 8UFFER FULL 
TEST FOR REC. IUFF. FULL 

I TEST FOR IREAK KEY 
LOOP IF HO BREAK KEY 
SET TIME OUT ERROR 
TEST FOR ERROR CONDITIONS 
CHAR ov AH,A 

] is22_AsEts11 ; r Pont 
--- { ! {[,gfkcix Fon ue i, " @ off srus_ours± 'ii 

ADD DX,RS2l2_1ASEISII 
ii DX,5 1 CONTROL PORT 
IIDV AL.ox GET LINE CONTROL STATUS { s BEE ersr 
ii { ii'ioir 'ciiiRo 'siirus 

;•-------------------- 1 RETURN inrr rox sis aNli'> 

ON RECV 
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; ENTRY, 

ix1: 
BH=STATUS BIT(S) TO LOOK FOR, 
DX=ADDR. OF STATUS REG 
ZERO FLAG ON : STATUS FOUND 
ZERO FLAG OFF : TUIEOUT. 
AH=LAST STATUS READ 

064E 
064£ 8 A 9D 007C It 
0652 21 C 9 
0654 EC 
0655 8 A EO 
0657 22 C7 
0659 3 A C7 

065a 74 01 
065D E2 F5 
065F FE Cl 
0661 75 EF 
0663 0A FF 
0665 
0665 Cl 
0666 
0666 

0666 
0666 Fl 
0667 lE 
0668 ES 0000 E 
0668 ao 26 0071 II 7F 
0670 ea 0677 R 
0671 IF 
0674 CA 0002 
0677 
0677 

0617 O A E4 
0679 7 4 13 
0671 FE cc 
0670 7 4 18 
067F FE cc 
0611 76 1A 

0683 FE cc 
0615 75 Ol 
0617 E 9 07 A4 It 
06U 
068A B 4 ao ouc Ft 
061D Cl 
068£ 
068E 

068£ E4 61 
0690 24 F7 
0692 E6 61 
06 94 2A E4 
0696 Cl 
0697 
06 97 

0697 E4 61 

ii1T_FoR_sTATus 
HOV 

WFSO: SUI 
WFSl z IN 

OV 
AND 
CAP 

IIS2lZ. INC 

JE 
LOOP 
DEC 
JHZ 
DR 

WFS_END: 
RET 

#:3A'3;-vs 

PROC NEAR 
BL,RS232_TIM_OUT(DI) ;LOAD OUTER ex.ex 
AL.OX 
AH, AL 
AL,BH 
Al,IH 

LOOP COUNT 
;GET STATUS 
; HOVE TO AH 
;ISOLATE IITS TO TEST 
; EXACTLY = TO ASK 

WFS END 
uFsT 
IL 
WFSO 
IH,IH 

; RETURN WITH ZERO FUO OH 
; TRY AGAIN 

lSET ZERO FUG OFF 

EHOP 
EHDP 

1--- INT 15 ------------------------------- ----------- CASSETTE 1/0 
(AH) : 0 TURN CASSETTE HOTOR ON 
(AH) : l TURK CASSETTE "OTOR OFF 
(AH) Z READ I OR "ORE 256 BYTE BLOCKS FRO/I CASSETTE 

<ES,IXl: POINTER TO DATA BUFFER 
(CX): COUNT OF BYTES TO READ 

OH EXIT 
<ES,IX) = POINTER TD UST IYTE READ ♦
(OXI COUNT OF BYTES ACTUAll Y READ 
(CY> 0 IF KO ERROR OCCURRED 

1 IF ERROR OCCURRED 
(AH)= ERROR RETURN IF (CY)= 1 

: 01 IF CRC ERROR WAS DETECTED 
= 02 IF DATA TRANSITIONS ARE LOST 
= 04 IF HO DAU WAS FOUND 

<AH) l WRITE I OR "ORE 256 BYTE BLOCKS TO CASSETTE 
(ES,IXI : POINTER TO DAU BUFFER 
(CXI : COUNT OF BYTES TO WRITE ON EXIT 

<EX,IXl : POINTER TO UST IYTE WRITTEN ♦
( CXl = 0 
UHi : ANY OTHER THAN ABOVE VALUES CAUSES (CY)= 1 

AND (AH)= 80 TO IE RETURNED (INVAllD COIIIIAHDI. . -------- ---- ---- -- ---- ------- ------ ------ ------ ---- --- --------- 
ASSUME DS:DATA, ES:NOTHING,SS:NOTHING,CS:CODE 

CASSETTE_IO PROC FAR 
ST! INTERRUPTS BACK ON 
PUSH DS ESTABLISH ADDRESSING TO DATA 
CALL DDS 
} }{9$.Rex, 7Fu ix;_sue_RE_Fas 1s OFF 
• CA SSETTE_10_CONT POP OS 

RET Z J INTERRUPT RETURN CASSETTE 10 EHDP 
WI PROC HEAR 1------------------------------------------------------- I PURPOSE: 
l TO CALL APPROPRIATE ROUTINE DEPENDING ON REG AH 
; AH ROUTINE 
l •-- -- ---- -•-•••• ••• - ••• -• ••--• ---• - -••--- -····-•••---•• 
; d OTOR ON 
; 1 OTOR OFF 
; 2 READ CASSETTE ILOCIC 
1 l WRITE CASSETTE BLOCK 1--- - ------ - --- - - - - - - - - - - - --- - - - -- - - --------- - ---------- 

OR AH,AH TURN ON MOTOR? 

#. pg®-s {#; %non 
JZ "OTOlt__OFF YES, 00 IT 
DEC AH READ CASSETTE BLOCK! 
JZ READ_BLOCK YES, DO IT 

NZ 

DEC 
JNZ 
JNP 

AH 
wz 
WRITE_ILDCIC 

Pov 
STC 
RET 

Ill ENDP 
IIOTOR.ON PROC NEU 
1- ----- ----------- ---------------------- 1 PURPOSE: 
l TO TURN ON CASSETTE "OTOR 1------------ ---- - - - - ------- - ----------- 

IN Al,PORT I l READ CASSETTE OUTPUT 
AND AL,NOT AH 1 CLEAR BIT TO TURN ON HOTOR 
OUT PORT 1,Al I WRITE lT OUT 
SUI AH,AR I CLEAR AH 
RET 

MOTOR_ON ENDP 
PO TOR_OFF PROC NEAR 

; PURP05Ez 1 
I TO TURN CASSETTE IIOTOR OFF 1------- ------- - -- ----------------------- 

IN AL,PORT.I I READ CASSETTE OUTPUT 

AH,080H 

WRITE CASSETTE ILOCIC! 
NOT.DEFINED 

YES, DO IT 
COIYIAND NOT DEFINED 
ERROR, UNDEFINED OPERATION 
ERROR FLAG 

43 
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on, oc oa 
0691 El F5 
069D 
069D 

OR Al, O&H SET IIT TO TURH OFF 
JIii' Wl WRITE IT, CLEAR ERROR, RETURN I\OTOR OFF EHDP 

READ_LOCK PROC HEAR 

.--------------------------------------------------------------- 
1 PURPOS~O READ l OR I\ORE 2s, IYTE ILOCKS FRDI\ CASSETTE 

OH ENTRY, 
ES IS SEGIIEHT FOR IIEIIORY IUFFER (FOR COI\PACT CODE> 
IX POINTS TO START OF IIEIIORY IUFFER 
ex CONTAINS NUI\IER OF IYTES TO READ ON EXIT: 
IX POINTS 1 IYTE PAST LAST IYTE PUT IN I\Elt 
ex CONTAINS DECREIIENTEO IYTE COUNT 
DX CONTAINS NUIIIER OF IYTES ACTUALLY READ 

069D 53 
GUE 51 
OUF 56 
ouo IE OOD7 
06AJ El 0&5D I 
ou, 
ou, E+ 62 
oua Z4 10 

©6AA AZ toU I 
IUD A 3JF7A 
ono 
ono F6 06 0071 R U 
005 75 03 

007 4 
0688 75 15 
OUA E9 073¢ R 
06B0 El 077C I 
06co El EE ucz u ona 
UC5 19 0200 

06c8 FA 
06€9 
06C9 f6 U Ol7l I 10 06CE 75 ,c 
UDO 51 
UDI Ea one 1 
06D .. c, 
06D6 59 
UD7 74 CD 
06D9 3 DJ 
0601 EJ 46 

6DD 73 C7 
06DF E2 El 
06EI 
06EI 72 E6 
O6EJ Ea one 1 
06E6 E8 074E R 
06Et lC l6 
OHi 75 49 
OHO SE 
06EE 59 
UEF 51 

OHi 51 
06ft 

06ft C7 06 oon I FFFF 06F7 BA 0100 
06 FA 
06FA f6 06 0071 R so 06FF 75 23 
0701 E8 074£ R 
0704 7Z lE 
0706 EJ 05 

0708 26 : .. 07 0708 43 
070C 4 9 
0700 
070D 6A 
070E 7F EA 

I 
I CARRY FLAG IS CLEAR IF HO ERROR DETECTED 
1 CARRY FLAG IS SET IF CRC ERROR DETECTED 
,------------------------------------------------------ ------ PUSH IX SAYE IX PUSH ex SAYE ex PUSH SI I 

?2,3'%err count ron Es IIOY SI, 7 I CALL IEGIN_OI' I BEGIN BY STARTING I\OTOR N4 1 . SEARCH FOR LEADER IN t::r° I GET INITIAL VALUE AND 
I IIASK OFF EXTRANEOUS IITS 

IIOV LAST_VAL,AL 
3# #.,{S5 4#-3%s I\OY DX, 16250 FOi N5 1 

.'9#5 , TEST BIOS_BREAK, &OH JHZ WU JUI\P IF HO BREAK KEY 
JUI\P IF BREAK KEY HIT 

i6 A 
N7 : 

wa, 

DEC 
JHZ 
JI\P 
CALL 
JCXZ 
IIOV 
IIOV 

JUI\P IF BEGINNING OF LEADER 
JUI\P IF NO LEADER FOUND 
IGNORE FIRST EDGE 
JUI\P IF HO EDGE DETECTED 

&5#.32 #4.34rs oo sne 
SIZE PULSES BEFORE CHCKNG FOR 
SYNC an (0) 
DISABLE INTERRUPTS 
SEARCH-LOR 
CHECK FOR BREAK KEY 
JUI\P IF BREAK KEY HIT 
SAYE REG ex 
GET PULSE WIDTH 
CHECK FOR TRANSITION 
RESTORE OHE Ill COUNTER 
JUI\P IF HO TRANSITION 
CHECK PULSE WIDTH 
IF CX=O THEN WE CAN LOOK 
FOR SYHC Ill CO> 
JUI\P IF ZERO Ill CNOT GOOD 

}f2?o ca Aore tr one 
IIT 

n ¢_ y }3#?"Se s cs asvo 
J••-•- A SYNCH Ill HAS IEEN FOUND. READ SYN CHARACTER: 

CALL READ HALF IIT I SKIP OTHER HALF OF SYNC Ill CD> 
CALL READ]SYiE' ; READ 5YR6 BYTE 
CI\P AL. T6H I SYNCHROHIZATION CHARACTER 
JHE W16 I JUIIP IF BAD LEADER FOUND. 1----- GOOD CRC SO READ DATA ILDCKCSI 
POP SI ; RESTORE REGS POP ex 
l'OP IX 

' icr r cn one zsi rre socks FRon cassEiiE ------­ 7 ON ENTRY? 

; ES lS SEG11ENT FOR IIEIIORY BUFFER CFOR COI\PACT CODE) 
I IX POINTS TO START OF IIEIIDRY BUFFER 1 

ON EXI~~ CONTAINS HUIIIER OF BYTES TO READ 

IX POINTS 1 BYTE PAST LAST BYTE PUT IH HEN 
ex CONTAINS DECREIIENTEO IYTE COUHT 

• DX CONTAINS HUIIBER OF BYTES ACTUALLY READ 
, --------------------------------------------------------- 
WlD, 

Wll, 

W12: 

CLI 

TEST 
JHZ 
PUSH 
CALL 
OR 
PDP 
JZ 
CIIP 
JCXZ 

JNC 

LOOI' 

l'USH 

IIOV 
IIOV 

TEST 
JHZ 
CALL 
JC 

Jcxz 

IIOV 
INC 
DEC 

DEC 
JG 

DX 
W7 
Wl7 
{5+-ur_ 
DX,0378H 
CX,200H 

}{95-1RE. so 
ex 115-+ 
ex 
44 
Dx.BX 
4 9 

wa 

ex 

CRC.,REG,OFFFFH 
ox • .s, 
{}{-ea. so 
READ IYTE 
13 
W12 

{{=9x .a 
ex 
;,90 urr 
I11 

I SAYE IYTE COUNT 
COI\E HERE BEFORE EACH 
256 BYTE BLOCK IS READ 
!HIT CRC REG 
SET DX TO DATA ILOCK SIZE 
RD_BLK 
CHECK FOR BREAK KEY 
JUI\P IF BREAK KEY HIT 
READ IYTE FROI\ CASSETTE 
CY SET IHOICATES NO DATA 
TRANSITIONS 
IF HE'VE ALREADY REACHED 
END OF IIEIIORY BUFFER 
SKIP REST OF BLOCK 
STORE DATA IYTE AT IYTE PTR 
INC IUFFER PTR 

I DEC BYTE COUNTER 
DATA BLiciK His BEEN READ FRDII CASSETTE 

; DEC BLOCK CNT 
RD_LK 
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0710 E8 074E R CAll READ_BYTE I NOW READ TWD CRC IYTES 0713 E8 074E R CAll READ BYTE 0716 ZA Et. SUI AH,AH CLEAR AH 0718 81 ::SE 0069 It 1D0F CAP CRC_REG, 1DOFH IS THE CRC CORRECT! 071E 75 06 JNE WI4 IF HOT EQUAl CRC IS IAD 0720 El 06 JCXZ W15 IF IYTE COUNT IS ZERO 
THEN WE HAVE READ ENOUGH 
SO WE Wll L EXIT 0722 El CD JHP WlO STILL "ORE, 50 READ ANOTHER llOCK 0724 wu, ISSIHG-DATA 
HO DATA TRANSITIONS SD 0724 DB4 01 HOV AH,01H SET AH=02 TO INDICATE 
DATA TIIIEOUT 0726 NI4: UD-CRC 0726 FE C4 lHC AH EXIT EARLY ON ERROR 
SET AH=01 TO INDICATE CRC EltROR 0728 N15: RO-ILK-EX O12a 5A POP DX CALCULATE COUNT OF 0729 21 01 SUI ox.ex DATA IYTES ACTUALLY READ 
RETURN COUNT lH REG DX 07211 50 PUSH AX SAVE AX (RET CODE> 072c F6 C 4 90 TEST AH, 90H CHECK FOR ERRORS 072F 75 13 JNZ WU JUl1P IF ERROR DETECTED 0731 E8 076E It CALL READ BYTE READ TRAILER 07 34 Ell OE Jl1P SHORT u1& SKIP TO TURN OFF IIOTOlt 0736 wu, BAD-LEADER 07 36 4E DEC SI CHECK RETRIES 0737 7 4 o3 JZ W17 JU11P IF TOO IIAHY RETRIES 0739 E9 06A6 It JIIP 44 JUMP IF HOT TOO HAHY RETRIES 073C 417: ; NO VAllD DATA FOUND ,----- HO DAU FROII CASSETTE ERROR, I.E. TIIIEOUT 073C 5E POP 51 RES TORE REGS 073D 59 POP ex RESTORE REGS 

073E 511 POP IX 073F 211 02 SUI DX,DX ZERO NUIII ER OF IYT ES RUD 0741 B4 Oft POV AH, 04H TlllE OUT ERROR (NO LEADER> 0743 50 PUSH AX 0744 N18: IIOT-OFF 0744 FIi STl REEHAllE INTERRUPTS 0745 E8 0697 It CALL OTOR_OFF TURK OFF MOTOR 0748 sa POP AX RESTORE RETURN CODE OH 9 ao FC 01 CIIP AH, 01H SET CARRY IF ERROR (AH>Ol 074¢ FS Cl1C 074D Cl RET I FINISHED 074E READ_BLOCK EHDP 
.---------------------------------- - ; PURPOSE: 

TO READ A IYTE FROII CASSETTE 
; DH EXIT 
; REG AL CONTAINS READ DATA IYTE 

074E .--------------------------------------- ltEAD_BYTE PROC HEAR 074E 5::S PUSH IX I SAVE REGS AX,CX 074F s1 PUSH ex 0750 Ill oa POV Cl,&H SET llT COUNTER FOR I lllS 0752 N19: IIYTE·ASII 0752 51 PUSH ex SAVE ex 
,------------------------------- ; READ DATA Ill FRDII CASSETTE 

0753 Ea one ,------------------------------- It CALL READ_HALF_BIT ltEAD ONE PUlSE 0756 El 20 JCXZ W21 IF CX=0 THEN TlllEOUT 
BECAUSE OF HO DATA TUHSlllOHS 0758 53 PUSH IX SAVE 1ST HALF BIT'S 
PULSE WIDTH (IN IX) 0759 Ea one It CALL READ_HALF_BIT READ C011PlE11ENTARY PULSE one 58 POP AX COPUTE DATA BIT 075D El 1t JCXZ N21 IF cx:o THEN TlllEOUT DUE TD 

075F NO DATA TRANSITIONS o3 oa ADD IX,AX PERIOD 0761 II Fl UFO C11P IX, 06FOH CHECK FOR ZERO an 07465 F 5 CC CARRY 15 SET IF DHE llT 0766 9F UHF SAVE CARRY IN AH 0767 59 POP ex RESTORE ex 
NOTE: 
115 UT OF IYTE 15 READ FIRST. 
REG CH IS SHIFTED LEFT WITH 
CARRY IEIHG INSERTED IHTO lS 
IIT OF CH. 
AFTER All I BITS HAVE IEEH 
READ, THE 115 IIT DF THE DAU 
IYTE WILL IE IN THE 115 IIT OF 

oua REG CH DO Ds ltCL CH,1 ROTATE REG CH lEFT WITH CARRY TO 
LS BIT OF REG CH 076A SE SAHF RES TORE CARRY FOR CRC ROUTINE 

0768 El O 84 9 It CALL CRC_GEN I GENERATE CRC FOR Ill 076E FE C9 DEC CL LOOP Till All • ans OF DAU 
ASSEMBLED IN REG CH 0770 75 EO JNZ Wl9 BYTE ASA 0772 8A C5 HOV AL,CH RETURN DATA IYTE lH REG AL 0774 F 8 CLC 0775 RD-IYT-EX 0775 5t NZ0 

POP ex RES TORE REGS Cx,AX 0774 58 IX 0777 c::s POP FINISHED 0778 RET HO·DU A 0778 5 9 W21 I ex RES TORE ex on, POP INDICATE ERROR 077A Ft STC RD_IYT_EX El Ft wzo one J11P 
EHDP READ_BYTE 
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o77C 
o77C 
077F 
0783 
07al 
0785 
p787 
¢789 
0788 
07&E 
0790 
01'2 
p796 
07'6 
079A 
one 
079E 
1710 
o7Al 
Q7A 

It ooo 
IA 2' 000 I 

E4 62 
24 10 
3A €C6 
EI1 F8 AZ oon R 
0 40 

ft {2 a 
E4 <1 
6A ED 
E4 41 
86 Cs 
28 D8 
Al 00'7 R 
Cl 

0746 
¢7A4 5S 
11A5 51 
0716 Es 61 
17U 24 FD 
07U oc 01 
01AC E6 61 
011E ID 16 
07&0 ES 4J 
0712 E& 165D I 
0785 BE 0&A 
OlU E8 0842 R 
nu )9 0&01 
OllE 
OlBE Ft 
lllF E8 482¢ R 
07C2 EZ FA 
17C4 Fl 
07C5 F8 
7c6 U U2C I nc, 59 
llCl 58 
OlCI ID 16 
llCD U 0&15 I 

l_ •. 

1----------------------------------------------- I PURPOSE, 
1 TO COMPUTE TIME TILL NEXT DATA 

TRANSITION (EDGE) 
OH ENTRY: 

EDGE_CHT CONTAINS LAST EDGE COUNT 
ON EXIT: 

AX CONTAINS OLD LAST EDGE COUNT 
IX CONTAINS PULSE WIDTH <HALF Ill) 

1----------------------------------------------- READ HALF Ill l'ROC HEAR 
= riv CX, 100 

PIOY AH,LAST_VAL wzz, 
lH 
AND 
C HP 
LOOl'E 
PIOY 
PIOV 
OUT 
l'IOY 
IN 
l'IOY 
lH 
XCHG 
SUI 
l'IOY 
RET 

READ_HALF_BIT 

• PURPOSE 
WRITE 1 OR l'IORE 256 IYTE ILOCKS TO CASSETTE. 
THE DATA IS PADDED TO FILL OUT THE LAST 256 IYTE ILOCK. 

ON ENTRY: 
IX POINTS TO PIE"ORY IUFFER ADDRESS 
ex CONTAINS NUl'IBER OF IYTES TO WRITE 

ON EXIT: 

. 
RITE_BLOCK PROC HEAR 

PUSH IX 
PUSH ex 
IH AL,PORT_B 
AND Al,HOT 02H 
OR Al, OlH 
0UT PORT_B,AL 
110V AL,0B6H 
DUT Tll'I_CTL,Al 
CALL BEGIN_OP 
PIOY AX,1114 
CALL Wll 
l'IOY CX,OIODH 

WU: 

N24 

IX POINTS l BYTE PAST LAST IYTE WRITTEN TO CASSETTE 
ex IS ZERO 

110V 
CALL 
JCXZ 

t±.#­ 
Al,AH 
W22 
LAST_YAL,AL 
Al, OH 
Tll1_CTL,Al 

:A#" 
AH,AL 
Al, Tl11ER+l 
Al,AH 
IX,AX 
EDGE_CNT,AX 

ENDI' 

WRITE_IIT 
W23 

SET Tll'IE TO WAIT FOR BIT 
GET PRESENT INPUT VALUE 
RD-H-BIT 
INPUT DA TA IIT 
AASK OFF EXTRANEOUS llTS 
SAl'IE AS BEFORE? 
LOOP TILL IT CHANGES 
UPDATE LAST_VAL WITH HEW VALUE 
READ Tll'IER'S COUNTER COl'll'IAHD 
LATCH COUNTER 
IX GETS LAST EDGE COUNT 
GET LS IYTE 
SAVE IN AH 
GET l'IS IYTE 
XCHG Al,AH 
SET IX EQUAL TO HALF Ill PERIOD 
UPDATE EDGE COUNT; 

1101 
0701 C7 U 110 I FFFF 
07D6 IA 0110 
07D09 
07D9 26: 8A Q7 
17DC E8 0815 R 
11DF El 02 

S7EI 43 
07E2 49 
07El 
07El 6 
07E4 1F Fl 

CRC_REG,DFFFFH 
DX,256 

Al, ES: CIXJ !'-+re 

J DISAILE SPEAKER 

EHAIL E Tll1ER 

SET UP Til1ER - l'IDDE l SQUARE WAVE 

START l'IOTOR AND DELAY 
SET HORl'IAL Ill SIZE 

2£{-I!"{%% ccao vre ca 
WRITE LEADER 
WRITE ONE BITS STC 

CALL 
LOOI' 
CLI 
CLC 
ct {BITE_IT 
POP 
POI' IX 
l'IOV Al, 16H WRITE SYNC CHARACTER 
CALL WRITE_IYTE _ 

.-------------------------------------------------- • PURPOSE 
, WRITE 1 DR NORE 256 BYTE BLOCKS TD CASSETTE 

OM ENTRY: 
ax POINTS TO PIDIORY BUFFER ADDRESS 
CONTAINS HUl'IBER OF BYTES TO WRITE 

OM EXIT: 
BX POINTS 1 IYTE PAST LAST BYTE WRITTEN TO CASSETTE ; cx_Is_ZERo _ 

WR_BLOCK : 
PIDV 
NOV 

LOOP 'TIL LEADER IS WRITTEN 
DISAILE IHTS. 
WRITE SYNC BIT (I) 

RESTORE REGS CX,BX 

N25: 

IHIT CRC 
I FOR 256 IYTES 

WR-BLK 
READ IYTE FROM l'IEM 
WRITE IT TO CASSETTE C 
UHLESS cx=o, ADVAHtE PTRS l DE 
COUHT 
INC BUFFER POINTER 
DEC BYTE COUHTER 
SKIP-ADV 

DEC DX DEC BLOCK CHT 
JG W2~ ; LOOP TILL 256 BYTE BLOCK 

,-------- ; IS WRITTEN TD TAPE _ 'WRITE CRC _ 

INC 
DEC 

IX 
ex 

07U Al IOU R 
07E9 F7 DO 
07EI H 
UEC 16 EO 
DlEE Ea 0&15 It 

WRITE I'S COPIPLENEHT OF CRC REG TO CASSETTE 
e o"la$#, 2f®""iii iii&riis 'iwii "ii 'iocx 1s SP 
"W63a""""6¢ Nie %%%66667 ir re 
HOT AX TWO BYTE CRC TD TAPE 
PUSH AX FOR I'S COMPLEMENT 
mo ii.a {4"f» CALL BYTE FIRST 

WRITE_BYTE WRITE IT 
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07Fl 
07F2 
07F5 
07F7 
07F9 
07FA 
07FI 
07FE 
07FE 
07FF 
0802 
0804 
0&05 
0107 
0809 
080C 
080F 
0812 
0816 
0115 

0&15 
0815 
0816 
01117 

0819 
01111 
oau 
0110 

OIIE 
0821 
0122 
0825 
0827 
0829 
0 82A oaza 
0&2C 

oazc 

IIZC 
082F 
0831 
0 834 
0 834 
0835 
Oll7 
0839 
08ll 

Oll0 
OllF 

0841 
0842 
0842 
084 4 
0846 
0848 
084 9 

G84 9 

0849 

58 
E& 01115 It 
01 C9 
75 07 
51 
FIi 
119 0020 

F9 
Ea oazc 1t 
E2 FA 
59 
10 10 
E6 4l 
Bl 0001 
E8 0842 R 
El 0697 It 
21 co 
Cl 

N26 : 

POP AX 
CALL WRITE_BYTE 
OR ex.ex 
JNZ WR_BLOCK 
PUSH ex 
STI 
IIOV ex. l2 

STC 
CALL 
LOOP 
POP 
IIOV 
OUT 
IIOV 
CAll 
CALL 
SUI 
RET 

WRITE_ILOCK EHCP 

j WRITE A IYTE TO CASSETTE. 
l BYTE TO WRITE IS IN REG Al. 
1------------------------------- WRITE_BYTE PROC NEAR 

PUSH ex 
PUSH AX 
OV CH,AL 

N27 : 

WIUTE_IIT 
NZ6 
ex 
Al, OIOH 
TI_CTL, AL 
AX, 1 
Wll 
PO TOR_OFF 
AX , AX 

51 
50 
8A ES 

11 011 

00 05 
9C 

ea oazc It 
90 
E8 0849 R 
FE C9 
75 F2 
511 
59 
CJ 

IIOV Cl,1 

RCL 
PUSHF 

CALL 
POPF 
CALL 
DEC 
JHZ 
POP 
POP 
RET 

WRITE_BYTE 

RITE BIT 
; PURPOSE: 

CH, l 

WRITE_BIT 

CRC_GEH 
Cl 
W27 
AX 
ex 

ENCi' 

PROC 

GET IT BACK 
HOW WRITE LS IYTE 
IS IYTE COUHT EXHAUSTED! 
JUIIP IF HOT DONE YET 
SAVE REG ex 
RE-EHAILE IHTERUPTS 
WRITE our TRAILER ans 
TRAIL-LOOP 

WRITE UNTIL TRAILER WRITTEN 
RESTORE REG ex 
TURN TIPIERZ OFF 

SET TIIIER 
TURN IIOTOR OFF 
HO ERRORS REPORTED OH WRITE 
FINISHED 

SAYE REGS CX,AX 

AL=BYTE TO WRITE. 
CIIS IIT WRITTEN FIRST> 

FOR a DATA BITS IN aYTE. 
NOTE: TWO EDGES PER IIT 

DISASSEIIILE THE CATA an 
ROTATE IIS UT INTO CARRY 
SAYE FLAGS. 

NOTE: DA TA a IT 15 IH CARRY 
WRITE DATA an 
RESTORE CARRY FOR CRC CALC 
COl'IPUTE CRC OH DATA UT 
LOOP Till All a BITS DONE 
JUl'IP IF HOT CONE YET 
RESTORE REGS AX,CX 

we ARE FINISHED 

HEAR 

TO WRITE A CATA IIT TD CASSETTE 
CARRY FLAG CONTAINS DATA BIT 
I.E. IF SET OATA IIT IS A ONE 

IF CLEAR DATA an IS A ZERO 

NOTE: TWO EDGES ARE WRITTEN PER IIT 
ONE IIT HAS 500 USEC BETWEEN EDGES 

FOR A 1000 USEC PERIOD Cl IIIllISEC) 

aa ouo 
72 03 aa 0250 

50 

E4 62 
24 20 
74 FA 
E4 62 

24 20 
75 FA 

358 

E6 42 
8A C6 
E6 42 
c3 

wza, 

wu, 

ZERO IIT HAS 250 USEC BETWEEN EDGES 
FOR A 500 USEC PERIOD (.5 HILLISEC) 

I CAltltY FLAG IS DATA IIT 1------------------------------------------- 
;ASSUIIE IT'S A 'l' 
; SET AX TO HOl'IINAL DHE SIZE 
; JUPII' IF ONE BIT 
; NO, SET TO HOii i HAL ZERO SIZE 
; WRITE-IIT-AX 
;WRITE an WITH PERIOD EQ TO VALUE 
; AX 
; INPUT Tl11U._1 OUTPUT 

N.30 

110V 
JC 
110Y 

PUSH 

IH 
AND 
JZ 
IN 

AX,1184 
WZI 
AX,592 

AX 

AL,PORT_C 
Al, OZOH 
N2 9 
AL,PORT_C 

AL,020H wso 

: lDOP Till HIGH 
1HOW WAIT Till Tll1ER'S OUTPUT IS 
l LOW 

WJI+ 

AND 
JHZ 

POP AX 

A1 0069 R 

OUT 
110V 
OUT 
RET 

WRITE BIT ENCi' 
I - --------------------------------- 
CRC GEN PROC HEAR 
l UPDATE CRC REGISTER WITH NEXT DATA BIT 

CRC IS USED TO DETECT READ ERRORS 
ASSU11ES DAI A a 1T IS IN CARRY 
REG AX IS IIDDIFIEO 

1 fl AGS ARE 11~~1 FIEO _ 
,-------· 110V 

042H, Al 
Al, AH 
042H, AL 

AX,CRC_REG 

;RELOAD Tl11ER WITH PERIOD 
:FOR NEXT DATA IIT 
IRESTORE PERIOD COUNT 
; SET Tll1ER 
I SET LOW IYTE OF Tll1U Z 
1 SET HIGH BYTE OF TINER 2 

;THE FOllOWIHG INSTUCTIOHS 
;Will SET THE OVERFLOW FlAO 
l If CARRY AHO 115 an OF CRC 

Di Do 
DI DO 
F 8 
71 04 

1ARE UNEQUAL 
RCR 
RCl 
CLC 
JNO 

AX,l 
AX,l 

W3Z 
;CLEAR CARRY 
1SXIP IF HO OVERFLOW 
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8853 35 6810 

0856 ft 
1157 Dl DO 

ou, U OIU I 
ouc Cl 
OISD 

OISD El HIE I IUD .... 3 42 
I 0862 a, 0711 
i 11'5 E2 FE 

all 0867 FE Cl .... 75 F7 .... Cl 
086C 
OIDO 
OIDO 

wsz, 

XOI 

STC 
RcL 

AX,lllON 

AX,l 

1JF DATA IJT XORED WJTH 
I CRC REG IJT 15 IS ONE 
1THEH XOR CRC REG WITH 
; 0810H 
,SET CARRY 
;ROTATE CARRY !DATA IJT> 
;INTO CRC REG 
; UPDATE CRC_REG 
1FIHISHED 

Pov CRC_REG,AX 
RET 

CRC_GEN ENDP 
1------------------------------------------------------------------ IEGIN OP PROC NEU I START TAPE AND DELAY 
CALL MOTOR_ON ;TURN ON MOTOR 

"ov IL,42R ,DELAY FOR TAPE DRIVE 
,TO GET UP TO SPEED IZZ SEC) 
,INNER lODP= APPROX. 11 "IllISEC 

CODE 

OV 
lOOP 
DEC 
JNZ 
RET 

IEGIN_OP 
ORG 
ENDS 
END 

CX,700N 
434 
ll 
N33 

ENDP 
IEGIN+OIDON 

i 
s 
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•••••••••••• .............. 
• • • PODULE 4 • • •••••••••••• •••••••••••• THIS ROUTINE OITAINS CONTROL UPON AN ""I lNTE••urT, WHICH 

OCCURS UPON A KEYSTROKE FROM THE KEYBOARD. 

THIS •oUTINE WILL DE-SUULIZE THE IIT STUA" IN ORDU TD 
GET THE KEYBOARD SCAN CODE ENTERED. IT THEN ISSUES IHT 41 
PASSING THE SCAN CODE IN AL TO THE KEY PROCESSOR. UPON •ETU•N 
IT RE-ENABLES NnI AND RETURNS TO SYSTE/1 IIRETl. 

0000 

ODDO FA 

0001 56 
0002 57 
0003 5D 
0004 53 
0005 Sl 
0006 5Z 
0007 lE 
oooa 06 

DOO, IE DOOi OODc 32 DI 
DOOE lZ E4 DDlO 19 ooas D013 E4 6Z DOlS Al 4 0 0017 7 4 oz 001' FE C 4 DDll E2 F6 DDlD ID FC 03 oozo 73 03 oozz Et OOID • 
oazs 19 0032 0021 E4 6Z 002A Al 4 0 ooze 7 4 05 OOZE E2 Fa 
0030 El 7E ,. 
0033 IO 4 Q 
0035 E6 43 OD37 90 
ODll ,0 
0039 E4 41 0o3 IA ED OOlD E 6 41 
00:SF a, ED 0041 .. Fl 
0043 ., D004 0046 E 4 62 OD41 Al 4 0 
004A 75 6 4 004C E2 Fl 
ID4E IA D220 
0051 El DDDl • OD54 11A 0 20E 0057 50 oosa El DDD3 • oosa IA ca OOSD sa DOSE J A ca 0060 7 4 s, 
0062 Do EF 0064 DA fl ou, 411: DOU 75 El 
DOU El ODDl II 006C so 006D El 0DD3 II 0070 8 A ca 0072 sa 0D7l 3 4 ca 0075 7 4 4 4 
0077 ID E3 11 007A 7 4 JF 
007C IA C7 007E Ea 0000 E 0011 F6 

~~ 0331 R 04 00s6 74 ooaa Al ID 0014 7 4 OS ooac FIi ooaD CD 48 OOIF EE lF DOU 
00'1 •• 0 048 

,----------------------------------------------------- 1 
I 
J KBDHAI = KEYBOARD HHI INTERRUPT ROUTINE 
I 
I 
I 
I 
I 
I 
I 
I 
J. 

1----------------------------------------------------- ASSUME CS:CODE,DS:1DATA 
KBDHHI PROC FAR 
;-----------DISABLE INTERRUPTS 

CLI 
1-----------SAVE •EGS I DISABLE NIii 

PUSH SI 
PUSH DI 
PUSH AX 
PUSH IX 
PUSH ex 
PUSH DX 
PUSH DS 
PUSH ES 

1-----------INIT COUNTERS 
"ov SI.. I SET UP ' OF DATA IITS 
XOR ll,IL I IHIT. PUITY COUNTEJI 

1-----------SAMPLE 5 TIMES TO VALIDATE START BIT 
XOR AH,AH 
Pov Cx,5 

It%% {:{#'-° 
JZ 12 
INC AH 
LOOP I1 
CAP AH»J 
JN 125 
JIIP II 

I SAVE REGS 

SET COUNTER 
GET SAIIPLE 
TEST If 1 
JAP IF 0 
KEEP COUNT Of 1 'S 
KEEP SAMPLING 
VALID START Ill T 
JUl1P IF 011 
INVALID ISYHC EHOltl ND AUDIO 

; OUTPUT 
1-----------VALID START IIT, LOOK FOR TRAILING EDGE 
1251 AOV CX,50 SET UP WATCHDOG TIMEOUT 
IJ: IN AL,PORT_C GET SAAPLE 

TEST AL,4OH TEST IF 0 
JZ 15 Jl1P IF TRAILING EDGE FOUND 
LOOP Il IIEEP LOOKING FOR TUILIHG EDGE 
JIIP 11 ; SYNC EUOR ISTUCII ON l 'Sl 

1-----------READ CLOCK TO SET START OF IIT TI11E u, nov AL,ON UAD CLOCII 
OUT Tllt.CTL,AL • 
NOP 
NOi' • 
IN AL,TIMER+1 K 
POV AH,AL 
IN AL,TIMER+I K 
XCHO AN,AL • 
ov DI,AX J SAVE CLOCK TINE IN DI 

1-----------VEIIFY VALID TUNSJTION 
Ov CX.4 n SET COUNTER 
IN AL, PORT C ; GET SAl1PL E 
TEST AL,\OH - I TEST If 0 
JNZ II I Jl1P IF JNVALlD TUNSITIDN (SYNCI 
LOOP 16 ; lEEI' LOOKING FOR VALID TRANSITION 

1-----------SET UI' DISTANCE TO IDODLE OF 1ST DAU Ill 
"ov DX,SH 1 110 USEC AWAY I .Ill us , CT) 

1-------START LOOKING FOR TI"E TO READ DATA IITS AND ASSEIIILE IYTE 
17+ CALL llO 

Pov DX,526 
l'USH AX 
CALL Ill 
ov CL, AL l'UT 2ND HALF Ill IN Cl 
POP AX aurou 1ST HALF Ill 
C11P CL,AL ARE THEY OPPOSITES 
JE U I ND, PHASE ERROi 

1-----------VALID DATA IIT, l'LACE IN SCAN ITTE 
SH• IH,l I SHIFT PREVIOUS IITS o• IH,AL I 01 IN NEW DAU IIT 
DEC SI I DECRE11ENT DAU IIT CDUNTEa 
JHZ I7 I CONTINUE FOR HORE DA lA IITS 

j·······---·HATT FOR TIME TO SAMPLE PARITY BIT 
CALL Ill 
PUSH AX 
CALL Ill 
NOV CL,AL 
PDP AX 
CNP CL,AL 
JE It 

,-----------VALID ,uny IJT. 
AND IL,l 
JZ U 

,-----------VALID CHAUCTU, 
NOV AL,IN 
CALL 005 
TEST JU FLAO_Z,11/U_FLG 
JZ 11_I 
TEST AL,IOH 
J2 17,1 
$Tl 
INT 
JP 

u, 

121 

16 

17,1 

SET HE'ii DIS TAHCE TD NEXT HALF IIT 
SAVE 1ST HALF IIT 

I SAVE 1ST HAL' IIT 

PUT ZND HALF Ill IN CL 
RESTORE UT HALF IIT 
ARE THEY OPl'OSITES ! 

I HO, PHASE EUOR 
CHECX PARITY 

1 CHECK IF ODD PARITY 
1 Jl1P IF PARITY ERROR 

SEND TO CHAUCTER PROCESSING 
I PLACE SCAN CODE IN AL 

48H 
SHORT II 

I ENAILE INTEUUl'TS 

BX,40H 1 DUUTIOH o, ERROi IHP 
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,.,, 
9697 ,.,. 
go9 
OOID 
ootD ooAZ 
Q 0A 
g0A6 
DOA& 
g 0A9 .... 
IOIO 
1011 
OOIZ eon 
o 06 
9035 
so? 
oou 
DOU .... 

., o,u 
El OIOI E 
Fl 
EB 13 
ao OE OSJI I O 
IA DI 
E4 A0 
IA Cl 
Fl 
CD 48 F 
a6 26 4338 R 

07 
lF 
SA 
St 
5 
E+ A@ 
51 
5F 
SE 
CF 

OHi El 0111 E 
OOIE ll FE DI 
IOCl H ED 
OOCl F6 U llll I t1 

OICI 75 tl 
OOCA U OAFI I 
OOCD FE 16 OllZ I 
IODl El DD 
OODl 
OODl 
ODDS ID 0 
OODS U 0 
OOD7 to 
IODI 91 
OOD9 U U 
toDI U El 
OIDD E4 41 
OODf U El 
DOEI II CF 
DOU 21 Cl 
OOE5 H CA 
UE7 72 EA 
DIU ZI CA 
IOEI II Fl 
OIED 0J F 

OIEF It UIS 

ftOV 
CALL 
STl 
JIIP 

CX,48H 
ltl_HOISE 

SHORT II 

FREQUENCY OF TOHE 
BUFFER FULL IEEP 
EHAILE IHTERRUl'TS 

n_z, OR Jltl FLAG Z,HIII FLO 
IIOY ll,Il - - ; STORE Al 
IH Al,OAOH ; ENAILE Hftl 
110Y Al,ll ; RESTORE Al 
STI I EHAILE INTERRUPTS 
INT ,aH I CHARACTER PROCESSING 
AHD Jll_FLAG_Z,HOT HIII_FlG 

1-----------RESTDRE REGS AHD RE-EHAIEl H111 
I8: POP ES I RESTORE REGS 

POP DS 
PDP DX 
PDP ex 
POP ax 
IH AL,UOH 
POI' AX 
POI' DI 
POP SJ 
IRET ; RETURN TO SYSTEft 

1----------PARITY, SYNCH OR PHASE ERROR. OUTPUT 11ISSED lEY IEEP 
1'1 CALL DDS I SETUP ADDRESSING 

Cl1P SI,1 I ARE WE OH THE FIRST DATA Ill? 
JE II I HO AUDIO FEEDBACK (IIIGHT IE A 

I • ,GLITCH) 
ll_FlAO_l,OlH I CHECK IF TRAHSl11SSIOH ERRORS 

I .. ARE TO BE REPORTED 
I l=DO HOT IEEP, O=IEEP 
I CAll ERROR IEEP ROUTINE 
I KEEP TRACK OF KEYIOARD ERRORS 
I RETURN FROl1 INTERRUPT 

TEST 

J ENAILE NnI 

UFZ 32 E4 
00F4 ES 62 
40F6 AB 46 
OOFI H OZ 
llfl FE t4 
IOFC EZ F6 
OOFE ID FC IS 
0101 lZ OS 
un II ao 
0105 FE Cl 
0107 Cl 
0101 lZ Cl 
010A CJ 
0101 

00&0 oos, 
0055 oos, 
00 
OIFF 
OOlF 

JHZ 
CAll 
IHC 
Jl1I' 

llDHl'll EHDI' 
130 PROC NEAR 
IJ1: OV AL,60H READ CLOCK 

OUT TIII_Cll ,Al 1 • 
HOI' I • 
HOI' I• 
IH Al,TIIIER+l I• 
IIDY AH,Al I• 
IH Al,TIIIER+l J • 
XCHG AH,Al , • 
110Y CX,Dl GET LAST CLOCK TI11E 
SUI CX,AX SUI CURRENT TIIIE 
Cl11' ex.ox IS IT Tl11E TO SAl11'LE ! 
JC Ill HO, KEEP LOOKING AT TIIIE 
SUI ex.ox UPDATE. OF COUNTS Off 
110V Dl,AX SAYE CURRENT TI11E AS LAST Tl11E 
ADD DI,CX ADD DiffEREHCE FOR HEXT TIIIE 

1-----------START SA11PLIHO DATA Ill (5 SAMPLES> 
110V CX,5 ; SET COUNTER 

,------------------------------------------------------------ 
1 
, SAI\PLE llHE 

] PORT.C IS SAMPLED CX TINES AND IF THER ARE 3 OR HORE 1$ 
J THEH-&OH IS RETURNED IH Al, ELSE OOH IS RETURNED IN Al. 
; PARITY COUNTER IS "AlHTAINED lH ES. 

:------------------------------------------------------------- XOR AH,AH ; CLEAR COUNTER 
IH AL,PORT C GET SAMPLE 
TEST AL,4OH TEST IF 1 
JZ 133 JP IF 0 
IHC AH KEEP COUHT OF I'S 
LooP 132 KEEP SAMPLING 
Cl1P AH,3 VALID 1 ! 
JI 13~ Jl1P IF HOT VALID 1 
110V Al,OIOH RETURH &OH IH Al Cll 
IHC IL IHCRE11EHT PARITY COUNTER 
RET RETURH TD CALLER 
XOR Al,Al ; RETURN O lH Al (0) 
RET I RETURN TO CALLER 

Ill ENDP 
1------------------------------------------------------------------ :lEYU INT 
I - THE PURPOSE OF THIS ROUTIHE IS TO TRANSLATE SCAN CODESEI~HD 
1 SCAR CODE COMBINATIONS FROM THE 62 KEY KEYBOARD TO TH 
I EQUIVILEHTS OH THE as KEY KEYBOARD. THE SCAN CODE IS 1 PASSED IH Al. EACH SCAN CDDE PASSED EITHER TRIGGERS ONE o: 
j ORE CALLS TO INTERRUPT 9 OR SETS FLAGS TO RETAIN KEYBOAR 
• STATUS. WHEN IHTERRUPT 9 IS CALLED THE TRANSLATED SCANWAS 

CODES ARE PASSED TO IT IH AL. THE INTENT OF THIS CODE y 
TD KEEP INTERRUPT 9 INTACT FRDl1 ITS ORIGIN IH THE PC FAIIIL 
THIS ROUTINE IS IH THE FRONT EHD OF INTERRUPT 9 AND 
TRAHSFORl1S A 62 KEY KEYBOARD TO LODl AS IF IT WERE AH as 
KEY YERSIDH. 
IT I5 ASSUMED THAT THIS ROUTINE IS CALLED FROH THE HA! 
DESERIALIZATIOH ROUTINE AHD THAT ALL REGISTERS WERE SAVE~RE 
IH THE CAllIHG ROUTINE AS A COHSEQUEHCE ALL REGISTERS • DESTROYED. ' 

;i;u;1;;----------------------------------------------------------- 
BREAK BIT 
FH KEY 
PRK 
EXT_SCAR 

110, 
110 
ERIIDR BEEP 
KBD_ERR 
SHORT 11 

uz, 

1331 

EXT_SCAN_END 
AND_ASi 
CL EiR_FLAGS 
1SCAN' "CODE5 

EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 

IOH 
54H 
FH KEY+l 
PHK+l I IASE CODE FOR SCAH CDDES 

I EXTEHDIHG IEYOHD 15 - 06> 
06H 1 E oF' Exriibpir scix coE_f}35 
OFFH I USED TO SELECTIVELY REl10VE at 
AHD_l1ASK - CFH_FLAG+FH_IREAK+FH_PEHDIHGl 
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0010 
OOS1 
001C 
0023 
OOH 
0048 
0050 
00411 
004D 
oooc 
000D 
00011 

= 0010 
= 9045 

0047 = 004F 
= 004 9 = 0051 
= Q04A 

004E 
= 00,:S 
= 00'9 
: OOtA 

01011 
01011 10 31 
010D 4 8 50 411 4D 0111 1C 23 16 = 000, 

0114 
0114 10 45 0116 47 'If 4 9 51 011A 93 9 9 9A 

111D 
O11D 72 73 74 75 76 
0122 77 7& 79 7A 76 

3-; ## ; 
{" # ! 
iinow id 33 
DOWN_ARROW EQU 80 
LEFT ARROW EQU 75 
#g!-·"®" {# ? 
EQUALS EQU 1l 
HU11_0 EQU 11 

iHEW TRANSLATED SCAN CODES 
PAUSE EQU 16 ; HOLD FUNCTION IS srEClAL CASE. 
NUl1_LDCK EQU 69 
H011E EQU 71 

{4; #E g 
PlGE_DDWH EQU 81 
KEYPAD_l1IHUS EQU 74 
KEYPAD PLUS EQU 78 
JITTKOU_KEY E@U 147 
WARIK011I KEY EQU 153 
SHURIYOU7KEY EQU 154 

"ASSUHE CS:CODE.DS:DATA 
1----TAILE OF VALID SCAN CODES 
KIO LABEL BYTE 

}3 3fSia';5&a_ ouzo. terr,aw, R1or,Ro 
DI EHTER_KEY,H_KEY,T_KEY 

KIOLEN EQU t - KIO 
;----TAILE OF HEW SCAN CODES 
Kil LABEL BYTE 

DI PAUSE, HU11 LOCK 
DI H011E,EHD KlY,PAGE UP,rAGE DOWH 
DI JITTKOU_KEY ,WARIK011l_KEY, SHURlYOU_KEY 

;-------------------------------------------- ;NOTE, THERE IS A ONE TO OHE CORRESPONDENCE IETWEEH 
THE SIZE OF KIO AND Kil. 

;TAILE OF NUl1ERIC KEYPAD SCAN CODES 
; THESE SCAN CODES WERE NUl1ER1C KEY'AD CODES OH 
; THE 102 KEY KEYIOARD. 1--------- ------- ----------- - --------------------- 
NUII_CODES LUEL BYTE 

DI 72H,73H,74H,75H,76H 
DI 77H,78H,7'H,7AH,70H I 10 NUIIIERS ON KEYPAD 

;-------------------------------------------------- ;EXTAI 
I 
I 
I 

0127 
0127 14 oua 0048 ooo O 04D 0151 0050 004F 0048 0047 
ouc oos, OOIC 0o11 0012 001F ooze OOZD 00z 8 DOIi! 0010 
0150 

00oF ooi 
0150 fl 
0151 Fc 0152 Ea 0000 E 0155 8 A EO 0157 Ea 0331 R 
015A 73 o 015C CF 
015D 3C FF 015F 7 4 4 8 0161 2 4 7 F 

TAILE OF SCAN CODES FOR 11APrlHG EXTENDED SET 
OF SCAN CODES (SCAN CODES > 85). THIS TABLE 
ALLOWS OTHER DEVICES TO USE THE KEYIDARD INTERFACE. 
IF THE DEVICE GEHERATES A SCAN CODE> 15 THIS TABLE 
CAN H USED TO HAP THE DEVICE TO THE KEYIDUD. THE 
DEVICE ALSO HAS THE OPTION OF HAYING l UNIQUE SCAN 
CODE PUT IN THE KEYBOARD BUFFER (INSTEAD 0~ 11APPING 
TD THE KEYIDlRDl. THE EXTEHDED SClH CODE PUT IN THE 
IUFFER Will IE CONTINUOUS IEGIHNING AT 150. l ZERO 
WILL IE USED IH PLACE OF AN ASCII CODE. (E.G. A 
DEVICE GEHERATIHG SCAN CODE a, AND NOT 11lPrlNG 1, 

I TO THE KEYBOARD Will HAYE A [150,ll PUT IN THE 
I KEYBOARD IUFFERl 
I TABLE FORl1AT: 
I THE FIRST IYTE IS l LENGTH INDICATING THE NUIIIEl 
I OF SCAH CODES lllPPED TO THE KEYBOARD. THE REIIAININO 
I ENTRIES ARE WORDS. THE FIRST IYTE (LOW IYTEl IS A 
I SCAN CODE AND THE SECOND BYTE (HIGH IYTEl IS ZERO. 
I A DEVICE GEHERATIHG N SCAN CODES IS AS5UHED TO GENERATE THE 
I fDLLDWINO STREAII 16,17,aa •.••• a,+(N-ll. !HE SCAN CODE IYTES 
I IN THE TlllE CORRESPOND TO THIS SET WITH THE FIRST DATA 
I BYTE IIATCHIHO 1,. THE SECOND 11ATCHINO a1 ETC. 
I NOTES, 
I (ll IF l DEVICE GENERATES A BREAK CODE, NOTHING IS 
I PUT lH THE IUFFER. 
I (Zl l LENGTH OF O INDICATES THAT ZERO SCAN CODES HAVE IEEN 
I 11APPED TD THE KEYBOARD AND All EXTENDED SCAN CODES Will 
I IE USED. 
1 (Sl A DEVICE CAN 11lr S011E DF ITS SCAN CODES TO THE KEYBOARD 
1 lHD HAVE S011E ITS SCAN CODES IN THE EXTENDED SET. 
,-------------------------------------------------- 1:XTll LllEl IYTE DI 20 I LENGTH OF TlllE 

DW 7Z,7S,17,ll,10,79,1S,71,S7,21 

,Dw 

lEYU IHT PRDC 
- STl 

CLD 
CALL 
OV 
CALL 

JNC 
lRET 

1---•EXTEHDED 
ltlX01 Cll1 

JE 
AHD 

17,18,31,45,44,43,30,146,15,1 

FU 

DDS 
AH, AL 
TPl1 

uxo 

FORWARD DIRECTION 
SET UP ADDRESSING 
SAVE SCAN CODE 
ADJUST OUTPUT FOR USER 
IIODIFIClTIOH 
JUIIP IF OK TO CONTINUE 
RETURN FROl1 INTERRUrt. 

SCAN CODE CHECK 
AL,OffH I IS THIS AN OVERRUN CHAR! 
KIO 1 I PASS IT TO INTERRUPT 9 
AL,AHD.11lSl-lREll,_IIT I TURH OFF BREAK BIT 
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Appendix A. 

OUS SC 56 
010 7C SI 
0167 SC U 
0169 7D 37 

oua lE 
OUC ll f6 
OUE IE DE 

0170 C4 JE 4124 R 

0174 261 8A OD 
1111 lF 

0171 2C 56 
011A FE c, 
117C 3A Cl 
ll1E 7F 1' 

0180 47 
1111 U DI 
01as 32 FF 

OlU DI EJ 
0111 OS Fl 
0189 261 8 IS 
OIIC lC 56 
OIIE 7C 12 
01'0 JC 6A 
OUZ 7f OE 

,u, F6 c, .. 
01'7 H 01 
0199 CF 
019A 80 C4 40 
OUD 32 CO 
OUF CD 11 
Olli CF 
OUZ ao E4 H 
OU5 U C4 
IU7 IA EO 

IIU lC H 
01AB 75 14 
IUD F6 06 0117 I 04 
lllZ H 0A 
0184 F6 06 $617 R 68 
0189 75 0J 
IIU U D2FO R 
IIIE U 021A R 

OICl lC S1 
OICS 15 11 
DlC5 F6 06 0017 I 13 

DlCA 1' F2 
OICC F6 06 1117 I 14 
tlDI 75 El 
tlDl U DlOF R 
IID6 IA Et 
tlDI 2' 7F 
IIDA lC 5\ 
OIDC 75 23 
IIDE F6 C\ II 
OlEI 75 II 
OlEl II 26 1011 I 1F 
llEI 10 OE 0111 I Al OlED CF 
DlEE F6 06 DIii R 20 llFl 

75 " llF5 IO 26 1111 I 1f OlFA CF 
Olfl II IE ooaa R 4¢ 1200 CF 
0201 lC 55 ozu 74 F 
0205 F6 06 .... . " ozu 75 21 
020C F6 06 0017 I 21 0211 74 16 
0213 lC 01 
0215 77 12 
0217 FE ca 
021' 74 £ 
0211 FE ca 
021D B 011D It 0220 2E: D1 
0222 80 E4 80 
0225 0A C6 
0227 El 51 
022 9 8A C4 
0221 EB 4D 

022D 

tllP 
Jl 
Cl11' 
JGE 

1----SCAN CODE 
PUSH 
XOlt 
110V 
ASSUME 
LES 

POV 
POI' 
ASSUl1E 

1--·-DOES SCAN 
I CODES? 

SUI 
DEC 
CHP 
JG 

1----GET SCAN 
INC 
IO V 
XOII 

JZ 
TEST 
JNZ 
JMP 

1----FUNCTION 
KB2: HOV 

AND 
CAP 
JNZ 
TEST 
JHZ 
AHD 

Al,EXT_SCAH 
K BX4 
Al,EXT_SCAN_EHD 
KIX4 I 

IS IH EXTENDED SET 
DS 
51,Sl 
DS,Sl 
DS:ABS0 
DI, DWORD l'TI EXST I GET THE l'OINTER TO THE EXTENDED 

I SET 
Cl,IYTE l'TI ES•IDll ; GET LENGTH IYTE DS 

%32$}} «arreo ro x=roan on ro REw Exr=ED scAK 
ll,EXT_SCAN 
Cl 
Al,Cl 
KIXI 

CODE FROl'I TlllE 
DI 
IX,AX 
IH,IH 

SIil 
ADD 
PO V 
CHP 
Jl 
CAP 
JG 

;----SCAN CODE 
ltlX1: TEST 

JZ 
IRET 

ltlX21 ADD 
XOR 
INT 
IRET 

KBX4: AND 
OR 
IIOV 

;----ll KEY 
KB0_1: CP 

JNE 
TEST 
JZ 
TEST 
JNZ 
Jl1P 

uo_z, Jl'IP 
3----CHECK FOR 
KB0_J: CrP 

JNZ 
TEST 

OR 
lRET 

1----FUNCTIOH 
KBJ: TEST 

JNZ 
AHO 
IRET 

K3_11 OR 
KB3_2: IRET 
I----CHECK IF 
KB4: CAP 

JZ 
KB4_01 TEST 

IS THIS A SCAN CODE> 15 
IEPlACE BREAK IIT 
IS THIS A SCAN CODE< 116 
REl'lACE IREAK Ill 

CONVERT TD IASE OF NEW SET 
lEHGTH - I 

.5°?% {#3? » r moue 
I l'OIHT DI PAST LEHGTH IYTE 

l'REPARE FOIi ADDING TO 16 Ill 
REGIS TEI IX,1 

DI,IX ; OFFSET TO CORRECT TULE ENTRY 
Al,IYTE l'TI ES•IDil ; TRANSLATED SCAN CODE lH Al 
Al,EXT_SCAH ; IS THIS A SCAN CODE> 15 
KIX\ I REl'LACE BREAK IIT 
Al,EXT_SCAN_END; IS THIS A SCAN CODE< 106 
KIX4 ; REPLACE IREAK Ill 

GETS l'IAl'PED TO EXTENDED SCAN CODES 
AH,IREAK llT I IS THIS A BREAK CODE? 
KIXZ - ; IIAICE CODE, PUT IN IUFFER 

BREAK CODE, RETURN FROl'I INTERIUl'T 
EXTENDED SET CODES IEGIH AT 150 
ZERO OUT ASCII VALUE CNULl 
KlNAKAN ROUTINE 

AH,6' 
Al,Al 
71H 

AH,IREAK_llT ASK BREAK BIT ON ORIGINAL SCAN 
Al,AH UPDATE HEW SCAN CODE 
AH,Al I SAVE Al 1H AH AGAIN 

KEYBOARD FUNCTIONS SHIFT+PRTSC AND CTRL+HUl'ILOCl 
AL,HUM_KEY IS THIS A NUrALOCK! 
KIO l CHECK FOR PRTSC 
{}@·cnL_sw1Fi ±is_cik iii"jg E po! 
HULOCK WITHOUT CTRL, CONTINUE 
Kl_flAG,AlT_SNIFT l IS ALT KEY HELD CONCURRENTLY? 
KIO_Z I l'ASS IT ON 
Kl16_1 PUT KEYBOARD IN HOLD STATE 

.. ~~~~-INT CONTINUE WITH INTERRUn UH 
Al, S5 I 15 THIS A l'RTSC KEY? 
KIZ I HOT A PRTSC KEY 
Kl FLAG,LEFT SHIFT+RIGHT SHIFT l EITHER SHIFT 
- - I ACTIVE? 

KIO_Z ; PROCESS SCAN IN INU 
Kl FLAG CTl SHIFT,' IS THE CTRL KEY l'RESSED? 
Ks6_z''' =" ; Nor A vitip PRrsc PE 6oPATIBLE) 
l'RTSC ; HANDLE THE PRINT SCREEN FUNCTION lEY HAHDlEI 
AH, AL J SAVE CHARACTER 
Al, AHD "ASK - IREAK IIT I IIASK IREAK IIT 
Al FH KEY I CHECK FDR FUNCTION KEY 
Kl~ - I JUl'IP IF HOT FUNCTION KEY 
AH, IREAK_IIT I IS THIS A FUNCTION BREAK 
KBJ J JUHP IF FUNCTION BREAK 
K_FLAG_2,CLEAR_FLAGS ; CLEAR ALL PREVIOUS 

; FUNCTIONS 
KB_FLAG_2, FH_FLAG + FH PENDING 

- ; RETURR FROl'I INTEIIUl'T IREAK 
Kl FlAG Z,FN PENDING 
Kl! 1 - - ; JUNP JF FUNCTION IS l'ENDJNG 
K1_1LAG_Z,CLEAR_FlAGS I CLEAR ALL FLAGS 

K_FLAG_2FH_BREAK ; SET BREAK FLAG 
; IIETURH FRON INTERRUl'T FUNCTION FLAG ALREADY SET 

Al,PHK l JS THIS A PHAHTON KEY? 
Kil Z I JUl'IP IF PHANTOl'I SEQUENCE 
l1_1lA0_2,FN_FLAO♦FN LOCK I ARE WE IN FUNCTION 

; STiTE? JHZ US 
1==-CHECK"IF HUN_STATE IS ACTIVE 

TEST Kl FlAG,NUN STATE 
JZ Kl~ 1 - 1 JUNP IF HOT IN NUl'I STATE 
CIIP AL,HUl'I O ARE WE IH HUNERIC KEYPAD IEOIONT 
, ks[j' Jut'ir ior ii iErb 5,, ix'[ck iii'Fat,, 

1··--TRAN5ATE sciN"coE r ,Jure 1F iiir ii Rix6t (Es¢' KE 
DEC AL IAERIC KEYPAD 
IIOV IX OFFSET NU ; Al IS OFFSET INTO TAILE xLAr 6sit IN_CobEs 
AND A Ul'I_COOES I HEW SCAN CODE IS IN AL 

H,IREAK_IIT ISOLATE BREAK IIT ON ORIGINAL 
Al,AH SCAN CODE 
SHORT UPDATE KEYPAD SCAN CODE 
AL,AH CONT_INT CONTINUE WITH INTERRUPT 
SHORT CONT INT GET IACK IREAK Ill IF SET 

FoR viii ruicifii 'ry 
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022D 
022F 

0231 
0 2.34 
0236 

0231 
023D 

02U 

0 24 4 
0 249 
0 248 
0250 
0255 

0256 
0256 
0257 
0251 
0258 
025E 
0260 

0262 
0267 

026 9 
026C 

026E 
0273 

0271 
027.l 
027.l 
027C 
027E 
027E 

027F 
0211 
0213 
0288 
0 28A 
021D 

IZIF 

0 294 
0297 
0 29 9 
0 298 
0 29D 
029F 
0 2A1 
0 2A3 
0 245 
02AA 
02AC 

0210 
0 282 
0217 
0217 
one 
021D 
02c1 
02C3 

0 2ca 
02CA 

'2CF 

02D1 
0ZD6 
028 
OZDc 

02DE 
02£I 
02El 
02E5 
02E7 
0 2E9 
02EI 
02Ec 
02Ec 
02(E 

02Fo 

0 2F s 
02Fj 
02Fc 
030; 
030j 
030a 

SC 01 
75 25 

F6 C6 80 
75 2C 
H 06 0011 It 10 
74 25 
F6 06 0011 R 40 
75 lE 

F6 06 0017 It Ol 
74 17 
10 36 0011 It 10 
IO 26 0011 R lf 
CF 

OE 
07 
IF 0101 It 
a, 0009 
F2z AE 
74 1D 

H 06 0011 R 40 
74 OF 

F6 C6 80 
75 0A 

10 26 0011 It lF 
C6 06 0017 R 00 
8A C4 

E6 60 
CD o, 

CF 

3C ll 
75 07 
F6 06 0017 It 11 
74 D8 
It OlOC It 
2B F9 

2E, IA 15 011, It 
F6 c, 10 
74 31 
Jc 45 
75 01 
oc 10 
E6 60 
CD o, 
24 7F 
5{ {{ ·9s 
lA 06 0017 It 

75 cc 
IO 26 0111 It IF 

~~ 06 0017 It U 
lA 06 0017 It 75 
IO 26 0011 It DF 
El ED 

F6 06 0Gas R 4¢ 

74 0D 

IO 3E 0017 It II H 06 
la 06 0087 It 75 9o 

A2 0087 R 
Jc 9S 
72 o7 
IA EO 
12 co 
~~ 71 

le 10 
75 8A 

F6 06 o01s R oa 
75 17 
ao OE 
80 2 
E4 AO 
F6 06 
lo IO 

CIIP AL, 1 ; CHECK FOIi UC KEY ( =1> 
JHE ICl7 I NOT ESCAPE KEY 

1----ESCAPE KEY, LOCK KEYBOARD IH FUHCTIOH LOCK 
TEST AH,BREAK_IIT I IS THIS A BREAK CODE! 
JNZ KB NO PROCESSIHO FOR ESCAPE lltEAK 
TEST ICI_FlAO_Z,FN_FlAO I TOGGLES ONLY WHEN FN HELD 

I COHCUUEHTL Y 
Kia ; NOT HELD CONCURRENTLY 
_FA_2,F_REM,}#?[#E rucr1ow xEr see 
Kia I CONTINUE If RELEASED. PltOCESS AS 

; ESC 
TEST KI_FLAO,lEFT_SHIFT+RlGHT_SHIFT I EITHER SHIFT! 
JZ Kia ; NOT HELD DOWN 

#, «-±:: 2184454" E.ates: ··® 
;----CHECK TAllE FOR OTHEJt VALID SCAN CODES 
Kl7• 

JZ 
TEST 

JNZ 

PUSH 
POP 
MOY 
PIOY 
REPHE 
JE 

I ----IL LEGAL ua, TEST 
JZ 

TEST 
JHZ 

KH5• AND 
110V 

;----FUNCTION u,, 110V 
co1",,, 

INT 
ltET_INT: IRET 
;----BEFORE TRANSLATION CHECK FOIi Al T♦FN+N_KEY AS NUl1 LOCK 
KllO, CPIP Al,N KEY ; IS THIS A POTENTIAL NUPllOCK! 

JNE KII0-1 ; HOT A NUPIKEY, TRANSLATE IT 
TEST KB FEAG,ALT SHIFT ; Al T HELD DOWN ALSO! 
JZ Ui - I TREAT AS ILLEGAL COPIIINATION 

Kllt_l: PIOY ex. OFFSET KIO+ 1 ; GET OFFSET TO TAILE 
SUI DI, ex ; UPDATE INDEX TO NEW SCAN CODE 

I TOLE 
PIOV Al, CS:Ul[Dll ; PIOV HEW SCAH CODE INTO REGISTER 

,----TRANSLATED CODE IN Al OR AN OFFSET TO THE TAILE "SCAN" 
Kl121 TEST AH,IREAK Ill IS THIS A IJtEAK CHAR! 

JZ Kill - I JUPIP IF HAKE CODE 
;----CHECK FOR TOGGLE KEY 

CPIP Al,NUPI_LOCK 
JNZ u12_z 
OR AL.IGH 
OUT KIPORT,Al 
INT tN I TOGGLE STATE 
AND Al,AND PIASK-IREAK IIT ; TUJtN OFF BREAK Ill 

u1z_2, TEST Kl FU'li 2, FH lltEAi ; HAS FUNCllOH BREAK OCCURED? 
JZ K112 l - - ; JUPIP IF IREAK HAS NOT OCCURED 
CPIP Al,CUR_FUHC ; IS THIS A BREAK OF OLD VALID 

I FUNCTION 
ltET INT I ALLOW FURTHU CURRENT FUNCTIONS 
KI_FlAO_Z,ClEAR_flAOS 

JHE 
AND 

K 12_20: 
110V 
lRET 

KB12_J+ cHP 
JNE 
AND 

cs 
ES 
DI, OFFSET KIO 
ex. llOlEN 
SCASI 
lllD 

CHARACTER 
Kl FLAG 2,FN lltEAK; HAS IREAK OCCUJtED! 
Kl9 - - ; FUNCTION KEY HAS HOT IEEN 

I RELEASED 
; IS THIS A BREAK OF AN lllEGAl 
; DON• T RESET FLAGS ON IL LEGAL 
; BREAK 

Kl FLAG 2,CLEAR FLAGS; NORl1Al STATE 
cui FUNC,0 -. RETRIEVE ORIGINAL SCAN CODE 

BREAK IS HOT SET 
Al,AH RETRIEVE ORIGINAL SCAN CODE 

AH,IREAK_IIT 
K. 9 

Ul'ORT,Al 

'" 

CUII_FUNC,O 

ESTABLISH ADDRESS OF TUlE 
USE OF TABLE 
LENGTH OF TOLE 
SEARCH TABLE FOR A MATCH 
JUMP IF MATCH 

J ISSUE K£YIOARD lNTEltltUl'T 

IS THIS A NUPI LOCK! 
JUIIP IF NOT A TOGGLE KEY 
TURN ON BREAK BIT 

1 ClEAlt CURIIENT FUNCTION 
; RETURN FR011 INTERRUPT 

AL,CUR FUNC I IS THIS UEAK OF FtltST FUNCTION? 
RET INl I IGNORE 
U l!uo 2,AND PIASK-FN_PEHDING ; TURN OFF PENDING 
- - - ; FUNCTION 

J"P UIZ 20 ; CLEAR CURRENT FUNCTION AND IIETURN 
1----VAllD KAKE KEY RAS IEEN PltESSEO 
•11• TEST Kl FLAG_2 FN BREAK ; CHECK If FUNCTION lEY HAS IEEN ~ •• - - • - I PIIESSED 

JZ Kil" 1 I JUPIP IF NOT SET 
i----FuNErjrox iii His_READY 9658{',, RN FURcT1OR? 

CPIP CUit FUNC,O ; INITIALIZE NEW FUNCTION i }3ke, i isiiso-ckiijFvierg 
: ais" ;ff##is:"is, 

1----gee;_ ron scy ct owE1]9,{4f{"ff corr 
Kil" 1 110V CUR FUNC,Al SA ENTEII H OJI T KEY? -" igiiiidilxs • }3.""#; ii " 

JI Kll6 EXTENDED SET CODE 
AOV AH,AL CLEAR AL 
?} {}; iiiiii"oure 
IRET 

0018 R DI 
Olla It fl 

0018 R oa 

UU1 IS THIS THE NOLD FUNCTION 
CPIP Al,PAUSE NO. JPIP CONT_INT 
JNE COHT_IHT ATE 

,---•PUT KEYBOARD IN NOlf ~~lD STATE ; CANNOT GO IN HOLD STATE IF 
K1l6 1• TEST KI_FLAG_' - 1 ITS ACTIVE 

- 1 DONE WITH INTERRUPT 
JNZ K1l6[Z HOLD STATE; TURN ON NOLD FLAG 
OR U F AO 1, all 

JKi FLA'li_z,OF I RESET KEYIOAltD LATCH "? iii?)],,s sixi"i'siii ii iii'inr 
NOLD• TEST ll_FlA _I, - 

MDV AL,&OH 
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030A U AO 
OlOC 75 F5 

UOE CF 

030F F6 06 0011 I OI 
0314 7 4 06 
0316 ao Z6 1111 I F7 
0311 CF 
031C 
OllC 80 24 0338 I Fl 
ISZl 83 C4 06 
032% 07 

0325 lf 
0326 5A 
03Z7 59 osza 51 
0329 Es A0 
0321 CD OS 
OlZD 58 
032E 5f 
032F SE 
OSSO CF 
03S1 

0331 
0331 53 
0332 J8 06 IOU I 
0356 7' S1 

ossa Al ao 
USA 7' IZ assc z, 7F 
ISSE SI 06 UIS I 

0342 8A C 
0366 75 65 
nu C6 °' nu 1t oo 0368 F8 
034C 5 
034D CJ 

IHE A2 0015 It 
1351 IO Z6 0016 It Fl 
0354 80 26 0088 R FE 
U51 F6 06 0011 It IZ 
0360 74 ES 
U6Z II OE I016 It IF nu u EZ 

OSU F6 06 U&I It 11 
U6E 75 ZI 
0370 8A I€ 0016 It 
151' ao ES OF 
1377 U DI 
0579 H OD 
U71 FE Cl 

037D &o Z6 1116 I Fl uaz 01 lE I016 It 
0316 El U 

osaa F6 o, 0011 1t 04 
038D 74 BC 
osaF ao 56 ooaa 1t 11 
;3% {$ {; ·ff Fi5 
OHi 
OHi Ft 
OStc 51 
OHD CS 
OltE 

EHABLE HAI 
COHTIHUE LOOPING UHTIL KEY IS 
PRESSED 

Kll6_Z1 IRET ; RETURH FRO" INTERRUPT \IH 

{572#£,3, '#{';A?"ss_sure ± 1s Rats sure 1rasss 
JZ KIT6 l - - ; OK TO CONTINUE WITH PRTSC 
AND KB_FEAG_1,0FFH-HoLb_srirE' ; rukRi Off FLAG 
IRET 

K 814_J+ 

TPn 

OUT 
JNZ 

AND 
ADD 
POP 

JO FLAG Z,OFIH 
sP,J2 
ES 

POP 
PDP 
PDP 
POP 
IN 
INT 
POP 
POP 
POP 
IRET 

KEYU_INT ENDP 

jTYPAATIC -­ 
; THIS ROUTINE WILL CHECK KEYBOARD STATUS IITS IN Ks, FLAG_2 
; AHD DETER"IHE WHAT STATE THE KEYIOARD IS IN. APPROPRIATE 
l ACTION Will IE TAKEN. 
IINPUT 
I AL: SCAN CODE OF KEY WHICH TRIGGERED NON-1\ASKAILE INTEIIUPT ;OUTPUT 
l CARRY BIT = 1 IF NO ACTION IS TO IE TAlEH. 
I CARRY BIT = 0 MEANS SCAN CODE IN Al SHOULD IE PROCESSED 
I FURTHER. 
l "ODIFICATIOHS TO THE VARIAILES CUR CHAR AND YAR_DELAY ARE 
• "ADE. ALSO THE PUTCHAR IIT IH Kl FLAG Z IS TOGGLED WHEN 
, THE KEYIOARO IS IH HALF RATE "ODE".' - 
jPH PROC HEAR 

PUSH IX 
{g}-<w.a 

1----NEW CHARACTER CHECK FOR 
" {4;".si 
AND Al, 07FH 
CHP CUR_CHAR,AL 

DS 
DX ex 
IX 
AL , HAI_PORT 
SH 
AX 
DI 
SI 

GET RID OF CALL TO INTERRUPT 41H 
POP REGISTERS THAT AREH'T 
"ODIFIED IN INTS 

RESET KEYIOARD LATCH 
I ISSUE INTERRUPT 

l POP THE RUT 

; IS THIS A HEW CHARACTER! 
; JUNP IF SANE CHARACTER 

IREAK SEQUENCES 
; IS THE HEW KEY A IREAl KEY! 
; JUNP If HOT A BREAK 
l CLEAR BREAK BIT 
I IS HEW CHARACTER THE IREAK Df 

LAST HAKE? 
RETRIEVE ORIGINAL CHARACTER 
JUNP IF HOT THE SANE CHARACTER 
CLEAR CURRENT CHARACTER 
CLEAR CARRY Ill 

ftOV 
JHZ 
ftOV 
CLC 
POP 
RET 

1----INITIAllZE A HEW CHARACTER 
TPO, "ov CUR CHAR.Al ' SAVE NEW CHARACTER 

AND VAR-DELAY,OFOH I CLEAR VARIABLE DELAY 
AND Kl FLAG 2,0FEH ; INITIAL PUTCHAR Ill AS ZEltO 
rest rii@7iii.ftgp,{®,#5,{j5iisti@ ii 
JZ TP ; DEFAULT DELAY 
}}% {3?!4·5e_kiwi@'; iiciiise sir r 2x 

;----CHECK IF WE ARE IH TYPA"ATIC ftODE AND If DELAY IS OVER 
TPZ: TEST Kl FLAG 2,TYPE DFF I IS TYPANATIC TURNED OFF? 

JHZ TP~ - - ; JUNP IF TYPANATIC RATE IS OFF 
ov BL,VAR DELAY GET YAR DEALY 
AND ll,OFH- "ASK OFF HIGH ORDER<SCREEH RANGE> 
OR IL,IL IS INITIAL DELAY OYER! 
JZ TP3 JUNP IF DELAY IS OYER 
DEC IL DECREASE DELAY WAIT IY ANOTNEI 

CHARACTER AHD 
OR 
JftP 

1----CHECK IF 
TP31 TEST 

JZ 
XOlt 
TEST 
JNZ TP4; 
STC 
POP 
RET 
ENDP 

Al,AH 
Tl' 
CUR_CHAR,U 

IX 
l RETURN 

VAR_DELAY,OFIH 
YAR_DELAY, IL 
SHORT TP4 

TINE TO OUTPUT CHAR 
KI_FLAG_Z,HALF RATE I ARE WE JN HALF RATE "ODE 
TP - I JUNP If WE ARE IN HORNAL "ODE 
KB_FLAG_Z,PUTCHAR ; TOGGLE IIT 
KI.FLAG_Z,PUTCHAR I IS IT TINE TO PUT OUT A CHAR 
Tl' 1 HOT TI"E TO OUTPUT CHARI.CT ER 

SKIP THIS CHARACTER 
SET CARRY FL AG IX 

TPH 
PAGE 
;---- INT 16 --------------- _ 
: lEYBOARD 1;0 ---------------------------------- 
1 INPUT THESE ROUTINES PROVIDE KEYIOARD SUPPORT 
' (AHr=g {53,,5 Et, gs_euaucr sue_rgar_1wt,, 

(AHi • RETURH THE RESULT IH (ALI, SCAN CODE I 

3f]IS.Z {};9.1cre 1# c usu cuoucr 18 
(zFj=] READ, @ril} CZ 4g,9f "iiuE 
IF ZF - ODE IS AVAILAILE 
jus'rs } {f iii&ci_ _r urr 1925, 

• AND THE ENTRY RENAIHS IN THE IUF 
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UH>•Z 

(AH) =3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' ' I 
I 
I 

' ' I 
I 

' I 
' ' I 
' ' ' ' ' ' ' I 
' J 
' J 
I 
: OUTl'UTAS NOTED AIOVE, ONLY AX AND FLAGS CHANGED 
}... 'jiiisiis_ET1P..------------------------------­ 
issUE CsicoDE,bs:DATA 
UYIOAltD 10 PROC FAR 

!TI 
PUSH 
PUSH 
CUL 
OR 
JZ 
DEC 
JZ 
DEC 
JZ 
DEC 
JZ 
DEC 
JZ 
DEC 

AH=5) 

{'{",I{#£,err sw1Fr srrus 1R AL At REo1srEs 
7 6 5 4 3 Z 1 0 
I I I I ! I I I 
I I I I I I 1--♦->0l•RIGHT SHIFT KEY IS DEPRESSED 
I I I I I I IO=LEFT SHIFT KEY IS DEPRESSED 

I I I 11=LOCK SHIFT KEY IS DEPRESSED 
I I ! !------->CONTROL SHIFT KEY IS DEPRESSED 
I I !---------->ALTERNATE SHIFT KEY IS DEPRESSED 
! !------------->SCROLL LOCK STATE HAS IEEH TOGGLED 

! !---------------->RESERVED 
! 1------------------->CAPS LOCK STATE HAS IEEN TOGOLED 
1---------------------->IHSEU STATE IS ACTIVE 

AH REGISTER 
7 6 5 4 3 Z 1 0 
I I I I I 
I I I I 1->l•ZEHUKU NODE, t•HANUKU NODE 
I ! t--♦---->to•ALPHA/NUIIERIC SHIFT 
I Ol=UTAUHA SHIFT 
I IO=HIRAGAHA SHIFT 
I I I ! !---------->RESERVED TO 1 
! --♦--♦--♦------------->RESERVED 

SET TYl'ANATIC RATES. THE TYPAIIATIC RATE CAN IE 
CHANGED USING THE FOLLOWING FUNCTIONS: 
<All=O RETURN TO DEFAULT. RESTORES ORIGINAL 

STATE. I.E. TYPAPIATIC OH, NORNAL INITIAL 
DELAY, AHO HORPIAL TYPAIUTIC RATE. 
INCREASE INITIAL DELAY. THIS l$ THE 
DELAY IETWEEN THE FIRST CHARACTER AND 
THE BURST OF TYPANATIC CHARS. 
HALF_RATE. SLOWS TYPA/\ATIC CHARACTERS 
IT ONE HALF. 
COHBIHES AL=1 AND AL=Z. INCREASES 
INITIAL DEUY AHD SLOWS TYPAPIATIC 
CHARACTERS IY ONE HALF. 
TURN OFF TYPAAATIC CHARACTERS. OHLY THE 
FIRST CHARACTER IS HONORED. All OTHERS 
AltE IGNORED. 

Al IS RANGE CHECKED. IF AL<O OR AL>4 THE STATE 
RE11AlHS THE SANE. 

AL)=1 

UL>•Z 

IUHOTEIU EACH TINE THE TYPAAATIC RATES ARE 
CHANGED All PREVIOUS STATES ARE REMOVED. I.E. IF 
THE KEYIOUD IS lH THE HALF RATE IIOOE AND YOU WANT 
TO ADD AH INCREASE IH TYPAIUTIC DELAY, YOU PIIIST 
CALL THIS ROUTINE WITH AH=3 AND AL=J. 

ADJUST KEYIOAltD IY THE VALUE IN Al AS FOllOIIS• 
(AL)=¢ TURN OFF KEYBOARD CLICK. 
(All•l TURN ON KEYBOARD CLICK. 
Al IS RANGE CHECKED. THE STATE 15 UNALTERED If 
Al<> 1,0. 

CHANGE THE KID SHIFT STATUS 
Al REGSTER 
7 6 5 4 5 Z I t 
I I I I I I I I 
I I I I I I !--♦---> ot=HAHUKU , ll•ZEHUKU 
I I I I I I lO=TGGGLE , ll•HOT CHANGE 
I I I I !--♦---------> Ol=AlPHAtNUPIERlC , Ol•UTAUNA 
! ! ! ! 10 =HUAGANA , 11: HOT CHANG£ 
! ! t•-•------------•--> Ol=CAPS OFF , ll=CAPS ON 
I ! lO•TOGGlE , ll=HOT CHANGE 
!--♦---------------------> 00•EXIT UNAUH , U=EHTU UNAlAN 

\O•TOGGLE , ll=NOT CHANGE 

UH•l5> SANE AS AH=5 BUT THE lNDlCUER ISN'T CHANGED. 

(AH=7) 

•••NOTE••• WHEN YOU USE THIS FUNCTION, 
YOU NUST HAVE THE STACK WHOSE LEHGTN IS NORE THAN 
THIS FUNCTIOH IIAY USE THAT. 

lHDlCATOR AHO KAHAKAH OIVOFF 
Al REGSTER 
7 , S , 3 Z 1 I 
I I I ! I I I I ! t I I I I I 1---> UHAUN t•ON , l•OH 
! t ! ! I I !--♦--•> INDICATOR t•ON, l•OFf 
t-•••••--•--•--•---------> RESERVED 

1.30 WORD. 

039g 
OltE FA 039F 
03A 5 IE 
03A1 53 
03A4 Ea 0000 E 
0344 0A E4 
0348 7 4 22 
034A FE cc 
03A¢ 7 4 J6 
03AF FE cc 
038o 74 43 
0382 FE cc 
0384 74 <aa 
03 FE cc 
03Ba 7 4 s5 FF cc 

Ds 
IX 
DDS 
AH, AH 
u 
AH 
KZ 
AH 
KJ 
AH 
TRUE 
AH 
CLICK 
AH 

INTERRUPTS UCK OH 
SAVE CUUEHT DS 
SAVE IX TENPORARil Y 
POINT Ds AT BIOS DATA SEGPIENT 
AH=0 

{{5{'-9 
ASCII_STATUS 
AH=2 
SHIFT_STATUS 
AH=3 
SET TYPAAATIC RATES 
AH•4 
OH,OFF KEYIOARD CLICK 
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Appendix A. 

UIA F4 €4 TF 
ono 74 65 
038F FE CC 
UCI 74 5E 
UC) FE CC 
13CS 7S SA 
UC7 U 001 It 

03CA 
13CA Fl 
03CI " ucc '$ re O]CD 
0301 31 IE OOIC It 
0305 74 FJ 
0307 n 01 
0309 E& 009 R 
OlDC a, IE IOIA It 
0J£0 El )F 

UEZ 
03EZ t ltlA It OlEl 
03E7 31 IE OOIC It 
OSEI n D7 
03ED fl 
OlEE SI 
OSEF IF 
OlfO CA 6602 

03f1 
Olfl AO Ot17 It 
$3F 8A 26 0336 R 
UFA El ZS 

UFC 
OlfC )C I' 
llfE 7f 21 
100 80 24 4688 R FI 
DOS DD EO 
DU7 oa 06 nu a 
DUI El I\ 

100 
100 IA Cl 
IUF 75 07 
0I1 60 26 I011 It fl 
0616 u " 
0+18 
0418 )C DI 
0414 75 OS 
IOC II DE 1111 It 9' 

1421 
IUI SI 
1422 If 
0423 CF 

424 
0424 so 
0425 SI 
0424 U Cl 
1421 2% C6 
042 )C CD 
042¢ 74 $ 
42E 4 FF 
000 CD 71 
0432 
0432 IA Cl 
0434 24 30 
0436 )C 30 
0438 74 1D 
043 )C 20 
043¢ 74 14 
043£ 3C 10 
$445 H 11 
0442 10 26 0017 It IF 
447 El DE 90 
464 
046 ID DE I017 It O 
46F El 06 H 
0452 
1452 ID 3' 0017 R 40 0457 
0'57 IA Cl 
0459 24 0¢ 
$458 lC OC 
065D 74 $ 
IOF DD Ea 

TUT 
JZ 
DEC 
JZ 
DEC 
JNZ 
J11P 

AH,7FH 
CHG_SHIFT 
AH 
{;'-r 
RET_IHT16 
CHG_sw 

I 
,------ READ THE KEY TD FIGURE OUT WHAT TO oo· 
I 
U1 ASCII READ 

IHTERRUPTS IACK OH DURING LOOP 
ALLOW AH INTERRUPT TO OCCUR 
IHTERRUPTS IACK OFF 

IX,IUFFER HEAD GET POINTER TO HEAD OF IUFFER 
P{·vFFER_Ti1i jisr' fij or iuriii 

ii.co {#g,ES?"EC"{Eat #EI" 
K\ 110VE POINTER TO NEXT POSITIOH 
IUFFER_HEAD,IX , $TORE VALUE IN VARIAILE 
SHORT RET_IHT16 

STATUS 

sn 
NOP 
CLI 
IIOV 
Cl1P 
JZ 
IIOV 
CALL 
IIDV 
J11P 

I 1------ ASCH 
I 
K? 

CLJ 
IIOV 
Cl1P 
110V sn 
POP 
POP 
RET 

I ,----- SHJfT 
I u, 

l'IOV 
110V 
Jl1P 

I ;------ 
CIIP 
JG 
AHO 
$Hl 
OR 
JIii' 

IX,IUFFER_HEAD 
#:#;-v 
IX 
DS 
2 

STATUS 

I 
;------- ADJUST KEY CLICK . 

AH=5 OR AH=ISH 
CHANGE THE KID SHIFT STATUS 
AH=6 
ILLEGAL FUNCTION CALL 
AH=7 
ILLEGAL FUHCTIOH CALL 
CHAHGE THE KANAKAH AND INDICATOR SWITCH 

I IHTERRUPTS OFF 
GET HEAD POINTER 
IF EQUAL (Z=1) THEN NOTHING THERE 

INTERRUPTS IACK OH 
RECOVER REGISTER 

l RECOVER SEGl1EHT 
THROW AWAY Fl AGS 

AL,KI_FLAO GET THE SHIFT STATUS FLAGS 
AH,JKl_flAG I GET THE JKB_FLAG 
SHORT RET_INT16 

SET TYPAl'IA TJC 

iRATE: 
AL ,6 
RET INTU 
Kl_i!LAG_2,0F1H 
AL,l 
KB_FLAG_2,AL 
SHORT RET_IHT16 

I CHECK FOR CORRECT RANGE 
JF ILLEGAL VALUE IN AL IGNORE 
ASK OFF AHY OLD TYH11AllC STA'TES 
SHIFT TO PROPER POSITION 

KCllCK, 
OR 
JHZ 
AND 
JIii' 

KCL1Cl11 
CAP 
JHE 
OR 

AL,Al I TURN OFF KEYIOARD CLICK? 
KCLICK1 I JUl1P FOR RANGE CHECK 
Kl FLAG 1,AHD l'IASK-CLJCK OH; TURN OFF CLICK 
SHORT RET_INTI6 ­ 

Al,1 I RANGE CHECK 
RET INT16 ; HOT IN RANGE, RETURN 
KI_FLAG_l,CLlCK_OH ; TURN OH KEYIOARD CLICK 

I 1------ INTERRUPT RETURN 
} 
RET_INT16 : 

POP IX 
POP DS 
UET 

I 
1----- CHANGE lEYIOADR STATUS IY THE Al 
I 
CHG_SHIFT1 

PUSH AX 
PUSH ex 

CH_CAP : 

110V 
AHO 
Cl'II' 
JE 
IIOV 
INT 

IIOV 
AND 
CNP 
JE 
CHP 
JE 
CP 
JE 
AND 

cir_er." 
DR 

CAP _TOG, Jl'IP 

CH_JAP, XOR 

CX,AX 
AL,OCOH 
Al,OCOH 
CH_CAP 
AH,OFFH 
71H 

Al,CL 
AL,30H 
AL,30H 
CH_JAP 
AL. 20H 
CAP_TOG 
AL, 10H 
CAP ENT 
KB_FLAG,HOT 
CH_JAP 

RECOVER REGISTER 
RECOVER REGISTER 
RETURN TO CALLER 

SAVE AX JNTD ex 

CHHGE UHAUH ! 
IF AL=OCOH THEN CH_CAP 

UNAUN ROUTINE 

I 
I 
I 
I 
I TOGGLE? . 

CAPS llT ON t 

CAPS_STATE 

l'IOV 
AND 
CHP 
J£ 
SHR 

ll_FLAO,CAPS $TATE 
CH_JAP - 

KB_FLAG,CAPS_STATE 

AL,CL 
AL,OCH 
AL, OCH 
CH HZ 
CT1 
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04'1 ao 26 0336 R Ft 04U oa 06 033' R 
AHD JICI_FUO,HDT NOT_ALPHA_STATE 

046.t. DR JICI_FUO,AL 
046A 8 A Cl CH_H_z, 
046C 24 Ol NDY Al,Cl 
046E :SC o:s AHO Al, UH 
000 74 1D CNP AL.03H 
002 :SC 02 JE CHG_SHIFT_R 
047ft 7 4 14 CMP Al,02H j TOGGLE t 
0476 :SC 01 JE H_Z_TOO 
0471 74 oa CHP Al,OIH 
047.t. ao 26 o:s:s, R FE 

JE Z EHT 
OOF El OE 90 AND Ji(a_FUG,NOT ZEHUlU STATE 
0482 JNP CHG_SHIFT_R - 
0482 ao OE 0336 It 11 

l_EHT1 
O'tl7 El 06 90 

OR JKa_FlAG,ZEHKAKU STATE 
048A JHP CHG_SHIFT_R - 
048A ao l6 0336 R 01 

#_2_ToG: 
048F XOR JKa_FlAG,ZEHKAKU_STATE 
048F F6 C5 ao CHG_SHIFT_R: 
0492 75 o:s TEST CH,&OH 
049' Ea OEU R JHZ CHG_S_R 
0 497 CAll IND 
0497 s, CHG_S_R, 
0498 5a POP ex 
04 9 9 El .. POP AX 

JHP RET_IHTU 

' ,------ CHANGE UNAKH AND INDICATOR SWITCH 
04 98 I ,,.,. :SC o:s CHO_SW: 
00D 7F 17 CAP Al,l 
OOF ao 26 o:s:sa R FC 

JG CHG_sw_:s 
0 %A6 01 06 o:s:sa R 

AND 33-33:1t 04A8 A 8 01 OR 
04AA 7 4 05 TEST Al.I 
04.t.C •• FFOZ JZ CHG_SW_I 
O'tAF Ell 03 NOY AX,OFF02H 
04B1 JHP SHORT CHG_sw_2 
041 18 FFOl CHG_SW_1: 
0486 NDY AX, OFF01H ,,..,. CD 7 8 CHG_SW....2: 
04B6 INT 71H 
O'tl6 E9 0421 R CHG_sw_:s, 
0489 JHP RET INT16 

KEYBOARD_10 EHDll' 

;------ IHCRO.EHT A IUFFER rDINTER 
041t 
041t 43 K 4 PRDC HEAR 
048A 'tl INC ax NOYE TO NEXT WORD IN LIST 
04BB ll IE ooaz R IHC ax 
O'tlF 75 °' CNP ax. auFFER_EHD AT END OF IUFFER? 
O'tCI aa IE ooao R JHE K5 HO, CONTINUE 
0'tC5 Cl NOV IX,aUFFER_START YES, RESET TD IUFFER IEGINNING 
04C6 K.S : RET 

K 4 EHDr 
04c6 ;------ JULE DF SHIFT KEYS AND NASK VALUES D'tc, .. 6C 6D l6 lAIEl IYTE 
O'tCt lA 6[ 6F ca KANJI_KEY,NUHEN_KEY,HEHKAN_KEY 
04cc 52 ca ALPHA_KEY,KATAKAHA_KEY,HlRAGANA_KEY o,co 45 46 38 ID DI INS_KEY ; INSERT UY 
D'tDI Z A 36 DI NUN_KEY,SCRDLL_KEY,AlT_KEY,CTl_KEY 

000D DI lEFT_KEY,RIGHT_KEY 
04D3 

K6L EQU t-K6 ,------ SHIFT NASK TAllE 0403 80 20 10 u LAEL BYTE 04D6 40 oz 4 DI KANJl SHlFT,NUHEN SHIFT,HENKAILSHIFT 
0 4D9 ao DI CAPS SHIFT,lATAKAHA SHIFT,NIRAGANA SHIFT 
04DA zo 10 oa °' DI INS SHIFT ; INSERT NODE SHIFT 
O4DE 0 2 01 01 NUN-SHlFT,SCROll SHIFT,ALT SHlFT,CTl SHIFT 
04Eo II 

01 LEFT SHIFT,RIGHT-SHIFT - - 
FF 00 ,------ SCAN CODE TAiLES - 

IE FF l'F fF Fl' ltl DI 27,-1.0,-1,-1,-1,38,-1 
'4Ea FF FF FF FF IF Ff 11' 
04F¢ 11 DI =1,-1,-1,31%-14127,-1%17 

17 05 12 0, OF 14 lt u Z:h5,ll,20,2S,21,t,15 
04FA 01 

10 11 ID 11 0A FF 11 16,27,28,10,-1,1,1 04FF DI 
Q 4 06 07 

0508 oc: FF FF 
oa O A OI DI .,,.1,a,10,11.12,-1,-1 

FF FF IC 
0516 l6 02 IA II 03 DI -1,-1,28,26,24,3,22,2 

OE OD FF 
0518 FF FF FF FF FF DI 14413,-1,-1,-1%-l,-l%-1 

20 FF 
051 DI . •,-1 
05j4 5E 

1-------- CTL TAllE 5CAN 
5F 60 61 Kt lAIEl IYTE 94,95,96,97,98,99,100,101 

0s22 6 4 '5 62 63 01 
66 6) a, FF FF 11 FF 102,101,-1,-1.11,.-1,112,-1 

0 52,t. FF DI 
73 FF 7 4 FF 115,-1,116,-1,117,-1,118,-1 

0332 7 4 FF 75 FF 01 
FF 

0533 DI -l 
053j 18 1------- lC TAllE 

J1 32 11:10 lAIEL IYTE 018H,'1234567890-=',68H,09H 
36 17 J8 33 34 35 DI 

0543 lD oa o, lt lO zo 71 17 65 ,.,..ertvulopCl', ODH,-1 • 'asdf9hjkl1 •, U7H 
75 69 72 74 79 DI 
0D FF 6F 70 58 50 61 13 6 4 66 
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" 68 6A 6B 6C J 
27 

055 60 FF SC 74 7 8 63 
76 62 6E ,o 2C 2E 
2F FF 2A FF 21 

056C FF 

OS6D 
05'D 11 21 40 2J 24 25 

5E 26 2A 28 29 SF 
21 oa 00 

0S7C 51 S7 45 52 54 59 
55 49 U 50 71 7D 
OD FF 41 53 46 46 
47 48 6A 4B 4€ 3A 
22 

0595 7E FF 7C 5 A 58 43 
56 462 4E 4D lC U 
lf Ff Ot FF 20 FF 

OSA7 
0547 54 55 56 57 S& s, 

5 A 
054E 51 SC SD 

osu 
1511 n n u u 6C 
15H 6D 6E 4F 71 71 

osn 
1511 37 38 39 2D 34 35 

36 21 Sl SZ ll ll 
2E 

05ca 
05CI 47 48 4 9 FF 4 FF 

4D 
05CF FF 4F 50 51 52 5l 

05D5 
15D5 Fl 
0506 50 
0507 51 
nos 51 
no, 52 
ISDA 56 
0501 57 
15DC lE 
05DD 06 
05DE Ft 
05DF Ea IOU E 
15E2 U 3E 0017 It 
15[6 U IE 0316 It 
05EA 81 EJ 4007 
05EE 51 
15EF U EO 

ISFl JC FF 
05Fl 75 06 
15F5 Ea UFO It 
05F8 ES ¢7C9 R 

un 
05F8 24 7F 
UFO OE 
ISFE 07 
05FF BF 04C6 R 
0602 U 000D 
0615 F2/ AE 
107 u C4 
0609 74% $3 
001 E9 17U It 

060E 11 EF 04C7 It 
0612 2E: IA 45 14D1 It 
0617 Al &O 
161' H OS 
0611 U 1727 It 

UIE 
DUE as Ff 0, 
0UI 72 07 

0623 
0U7 

0624 
0'2A 
0'2F 
0631 
0634 
0636 ou, 

0639 
063D 
06lF 

oa 26 U17 It u nc, 1t 

F6 06 0017 R 14 
74 03 u ,,., It 
F4 06 0017 1t oa 
74 68 

JC U 
75 11 
86 26 0018 R 

DI 
:------ UC TAllE 
Kil LAIEL BYTE 

DI 

DI 7EH,-1,'[ZXCVBN1<>1",-1,0,-1, ',-1 

1------ UC TAILE SCAN 
K12 LAIEL IYTE 

DI a,,as,a,,11,aa,a,.,o 
DB 91,92,93 ;------ ALT TOLE SCAN 

KU UIEL IYTE 
DB 104,105,106,107,108 DB 109,110,111,112,113 1------ HUM STATE TABLE 

K14 LABEL IYTE 
DI '70-456♦1250.' 

;------ BASE CASE TAILE us LAIEL IYTE ca 71,72,75,-1,75,-1,77 

oooo6666cc6ascs&ss3?$22;3:32?coco0oooooooooooooooo 
:------ KEYBOARD INTERRUPT ROUTINE 

;••···························································· KB_INT PROC FAR 
STI 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
CLO 
CALL 
OV 
PO v 
AND 
PUSH 
OV 1------ TEST 
CAP 
JNZ 
CALL 
JP 1------ TEST 

16: 

1------ U7, 

,------ 
K17_1+ 

;------ 
1------ Kl&, 

K14_11 

I 1------ , 

DDS 
IH,KB FLAG 
BL,JKE FLAG 
BX,4007H 
BX 
AH,AL 

FOR OVERRUN SCAN 
AL,0FFH 
KU 
ERROR_IEEP 
K26 

FOR SHIFT KEYS 

AHO 
PUSH 
POP 
POV 
OV 
REPHE 

Aov AL,AH 
JE KIT 
JIii' KZS 
SHIFT KEY FOUND 
SUI Dl,OFFSET k6♦1 
"DY AH,CS:K7(DI] 
TEST AL,IOH 
JZ Kl7 1 

IP is" _; BREAK_SHIFT_FOUND 
sHIFT AKE FOUND, pETERHiNE' 'sir"iii rocsi 

TEST 
JZ 
JIii' 

TEST 
JZ 

DI ,oH,-1,!CH, 'zxc:vbna, .✓• ,-1, '•' ,-1,' ' 

27,'!ilt',57,05EH,'&•<>_••,oaH,O 

DI •qWERTYUIDP ',0DH,-1,'ASDFGHJKL•"' 

AX 
BX 
ex 
DX 
SI 
DI 
DS 
ES 

Al,07FH cs 
ES 
DI,DFFSET 1t6 
CX,K6L 
SCASB 

Kl_fLAO, 
KIB 1 
K25 

ALTERNATE SHIFT 
CII/' 
JNZ 
TEST 

I ALLOW FURTHER INTERRUPTS 

FORWARD DIRECTION 

ASK KBD STATUS FLAG 
NEIIORIZE KID STATUS 

l SAYE SCAN CODE IH AN 
CODE FRON KEYBOARD 

IS THIS AH OVERRUN CHAR! 
NO, TEST FOR SHIFT KEY 
CALL ERROR IEEP ROUTINE 
EHD OF INTERRUPT 

TEST SHIFT 
TURN"OFF THE BREAK BIT 

I ESTABLISH ADDRESS DF SHIFT TAILE 
I SHIFT KEY TABLE 
I LENGTH 
I LOOK THROUGH THE TAILE FOR A 
I NATCH 
I RECOVER SCAN CODE 
J JUHP IF HATCH FOUND 
J If HO NATCH, THEN SHIFT NOT FOUND 

ADJUST PTR TO SCAN CODE HATCH 
GET ASK IHTO AH 
TEST FOR BREAK KEY 

CAP 
JI 

or., 
KI8 

PLAIN SHIFT KEY, $El SHIFT DH 
~~P KI_FLAO,AH l TURH OH SHIFT IIT 
TOGGLE Kz• • INTERRUPT RETURN 

D SHIFT KEY, TEST FOR 1ST "AKl OR HOT 
; SHIFT-TOGGLE 

CTL_SHIFT I CHECK CTL SHIFT STATE 

~~}FLAD, ALT_SHIFT I CHECK FOR ALTERNATE SHIFT 
I JUNP IF HOT ALTERNATE SHIFT 

{#;P,re 
AH,KB_FLAG_] 

I IS THIS A TOGGLE KEY 
I YES, HANDLE TOGGLE KEY 

I JUNP IF CTL STATE 

AL TERNA TE-ALPHA_KEY : CAPS 

1 I5 KEY ALREADY DEPRESSED 

A-122 



060 
06'5 

064 9 
064D 
0650 
DUO 
0652 
0654 
0659 
0651 
0660 
0665 
0661 
0661 
066A 
ouc 
066F 
066F 
067', 
0676 
0671 
066D 
0683 
0683 
DUS 
0617 au, 
DUI 
one 
DUE 
0693 
0695 
069A 
D69C 
069E 
ouo 
ouo 

06A3 
ous 
06A5 
OU7 
06AC 
DUE 
0683 
oua 
ona 
oua 
06BD 
06BF 
06Cl 
D6Cl 
06Cl 
06C7 
06C9 
06CD 
0602 
06D6 
06D9 
06D9 
060& 
06OD 
060F 
06El 
O6£3 
06£5 
06E7 
06E7 
06Ea 
06ED 
04FL 
06F6 
06Fa 
DO6FA 
O6Fc 
O4FE 
0700 
0700 
0762 07o 
0704 
D7oa 
070A 
076c 
07¢ 
0716 
0712 
071 
07jA 
07ic 
O71F 
071E 
0721 
072j 
0724 

75 51 
oa 2, 0011 11t 

so 26 0017 It 
E9 07C9 It 

lC 6E 
75 16 
F6 06 0337 It 10 
75 45 
aD OE 0337 R 10 
aa 26 0336 R FE 
EB 39 90 

3C 6F 
74 03 
Ell 15 ,o 

~~ :: 0337 It 01 
10 OE 0337 R 01 
10 OE 0336 R 01 
El lE 90 

3C 611 
74 07 
3C 52 
7't 15 
El 7F ,o 

~~ :: 0331 It 40 

:: :: 0331 It 41 
ID SI 
CD 71 

E9 07C9 It 

3C 3A 
75 14 
5{ g; ·9s7 v 
ID OE 0337 It 01 
80 26 03356 R F9 
E9 07C9 R 

lC 6E 
7 4 04 
JC 6F 
75 16 

;; n 03S7 It 
01 26 0337 It 
80 26 0336 R F9 
DI 26 0336 It 
E9 07C9 It 

3C 61 
74 0A 
SC 6C 
74 06 
le 6D 
74 02 
El 2S 

84 26 
75 31 
oa u 
F6 06 
75 oa 
IA EO 
10 20 
CD 78 
El 1E 

0338 nR 

0338 nR on, R 05 

IA EO 
IQ 11 
CD 78 
10 40 
CD 71 
Es 12 

84 26 0o18 75 6c R 
oa 26 oou R 

lO 26 0017 le 52 R 
74 65 

E9 07C9 It 

5206 
€» oisj A 

K20 : 

KZO_l 1 

K20_2: 

uo_:,, 

lt21• 

JHZ 
OR 

XOR 
JPIP 

CPIP 
JHZ 
TEST 
JHZ 
OR 
AHO 
JPIP 

CPIP 
JZ 
JPIP 

TEST 
JHZ 
DR 
DR 
Jl'IP 

CPIP 
JZ 
C11P 
JE 
JPIP 

TEST 
JHZ 
DR 
PIOY 
PIDY 
IHT 

JPIP 

lt21 
KB_FLAG_1,AH 

Kl FLAO,AH 
x2k 

LKATAKAA_KEY }},#I$ THE_KATKA_KEY 
l20 J KATAKANA KEY 
JKI_FLAG_1,HAHKAKU_SHIFT J 15 KEY ALREADY DEPRESSED 
lt21 J JUPIP IF KEY ALREADY DEPRESSED 
Jltl_FLAG_l,HAHKAKU SHIFT ; IHDICATE THAT THE KEY IS DEPlltE5SE1> 
JKI_FlAG,HOT ZEHKAKU_STATE ; TOGGLE THE SHIFT STATE 
KZl J INTERRUPT RETURN 

J IS THIS THE HIUGAHA_KEY 

J MDT HIRAGAHA_KEY 

JUPIP IF KEY ALREADY DEPRESSED 
INDICATE THAT THE KEY IS 
DEPRESSED 
TOGGLE THE SHIFT STATE 
INTURUPT ltETURH 

JKI_FLAG_l,ZENKAKU_SHIFT 
KZl J 
JKI_FLAG_l,ZEHKAKU SHIFT 
JKI_FlAG,ZEHKAKU_SfATE 
11:21 

{±;y9.x 
AL,THS_KEY 
lt21 
KZZ_6 

{P-FA6,_2,xu_sH1FT 
Jltl_FLAG_Z,KHUI\._SHIFT 
AH,Al 
AL,31H 
71H 

K26 

J IS KEY ALREADY DEPRESSED 
JUPIP IF KEY ALREADY DEPRESSED 
; IHDICATE THAT THE KEY IS DEPRUSED 
; TOGGLE THE SHIFT STATE 

J° IS KHUI\._KEY 

I IS IHS_KEY 

IS KEY ALREADY DEPRESSED 
JUl'IP IF KEY ALREADY DEPRESSED 
INDICATE THAT THE KEY IS DEPRESSED 

UHAUH ROUTINE 

INTERRUPT RETURN 
J 
;------ NDT ALTEIIHATE SHIFT . 
K22 : 

K22_1. 

x22_2. 

K22_4+ 

K22_3+ 

x22_7. 

CIIP 
JHZ 
TEST 
JHZ 
Olt 
AHO 
Jl'IP 

CIIP 
JZ 
CPIP 
JHZ 

TEST 
JHZ 
OR 
AHO 
DR 
JPIP 

Cl'IP 
JZ 
CNP 
JZ 
CIIP 
JZ 
JKP 

TEST 
JHZ 
OR 
TEST 
JHZ 
IIOY 
IIOY 
IHT 
JPIP 

MDV 
NOV 
IHT 
IIOV 
IHT 
Jl'IP 

TEST 
JHZ 
OR 

XOR 
CNP 
JE 

JHP 

J SHIFT 

{±:#""­ 
~~~-~LAG_l,ALPHA_SHIFT 
JKB]FLAG_1,ALPHA_SHIFT 
Jltl_FLAG,ALPHA_STATE 
ltZ6 

{\;®.xer 
AL.HIRAGANA KEY 
k2Z_3 - 

AH,AL 
AL,UH 
71H 
Al, 40H 
71H 
SHORT K22_7 

AH,KB_FLA0_l 
KZ2 7 
Ka_FLA0_1,AN 

KB FLAG,AH 
AL71HS_KEY 
x 22_8 

1(26 

K22_61 ,4y Ax,1NS_KEY»2S6 
JNP lt57 1------ BREAK SHIFT FOUHD 

I 
xK2J+ 

TOGGLE KEY HlTJ PROCESS IT 
J IS THIS THE ALPHA_KEY 

HOT ALPHA KEY 
IS KEY ALREADY DEPRESSED 
JUNP IF KEY ALREADY DEPRESSED 
INDICATE THAT THE KEY IS DEPRESSED 
TDGGlE THE SHIFT STATE 
INTERRUPT RETURK 

J IS THIS THE KATAKANA_KEY 
YES, KATAKANA KEY 
IS TH IS THE HlRAGAN"-.lEY 
HOT HIRAGAHA_KEY 

AH,JKI FLAG 1 IS lEY ALREADY DEPRESSED 
K22_7 - - ; JUNP IF KEY ALREADY DEPRESSED 
Jltl_FLAG_l,AH J INDICATE THAT THE lEY IS DEPIESSEl> 
JKI_FlAG,AlPHA_STATE 
Jll_FLAG,AH ; TOGGLE THE SHIFT STATE 
11:26 I INTERRUPT RETURH 

{±:9-r 
{±:"Pe.er 
Al, HEHUH_KEY 
K22 4 
SHORT K22_6 

AH JKI FLAG Z IS lEY ALREADY DEPRESSED 
KZ2_7 - - JUNP If KEY ALREADY DEPRESSED 
JU FLAG z AH ; INDICATE THAT THE KEY IS DEPRESSED 
jk_ii6lziikKaku_ciR_ :RAnicrER K22 5 J IF ZEHKAKU CA 
AH, Al I SET AH SCAHCODE 
AL, ZOH ; SPACE CHARACTER 
7&H , lANAKAN ROUTINE 
SHORT K22_7 j INTERRUPT RETURH 

IS THIS THE KANJI_KEY 
UNJI KEY 
IS THIS THE NUHEN_KEY 
NUHEH KEY 
IS THIS THE HENKAH_lEY 
HEHUH_KEY 

SET AH SCANCODE 
ZENKAlU SPACE IST BYTE 
ANAKAN ROUTINE 
ZENKAKU SPACE 2ND BYTE 
KANAUN ROUTINE 
INTERRUPT RETURH 
S KEY ALREADY DEPRESSED 

~UPIP IF KEY ALREADY DEPRESSED 
INDICATE THAT THE KEY IS 
DEPRESSED HIFT STATE 
jg#'%I"fs?"Riis "sF' isr rer 

1 
JUIII' IF NOT IHSERT KEY 

SET SCAN CODE INTD AH, t INTO Al 
PUT IHTO OUTPUT IUFFER 

J IREAl-SHifT-FOUND 
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Appendix A. 

0727 u FF ., 
172A 72 1D 
172C F6 D6 
072E 20 26 1017 ll 
1732 3C II 
0736 75 11 

] »eee » e 

173' AO IOU ll 
739 32 E4 
0731 .. 26 0©I9 ll 
073F OA co 
OHi 76 OS 
9743 E OUA ll 
0746 K23_1+ 
OH6 u 07Ct ll 
0749 K24: 
170 3C IA 
074 75 1t 
OHD ao 2 6 OlS7 ll FE 
07S2 ao 26 IOI& ll IF 
0757 F6 U 001& ll OZ 
17SC 74 6B 
07SE IO 2' 0011 ll FD 

1763 EB 64 9o 
076' K24_1: 
1716 lC EE 
1761 7S OD 
076A IO 26 OSS7 ll FD 
076F IO 2' 0337 ll EF 
0774 El ss ti 
0777 K24_2. 
0777 SC Ef 
on, 7S OD 
0771 IO 26 OSS7 ll Fl 
17&1 s7 24 0337 ll F7 
0785 El 42 90 
0711 K24_J1 
1711 SC El 
171A 75 OD 
171C s0 26 ISSI ll 7F 
17'1 It 26 llSI ll IF 
796 El S1 9 o 
$799 K24_ .,,, SC EC 
17'1 75 II 
07'0 IO 26 Olli R DF 
t7AZ El 2S tO 
17AS K24_51 
17AS SC ED 
17Al 75 08 
07A9 10 26 Olli ll EF 
17AE u 1t tO 
1711 
1711 F6 D4 
1713 20 26 0011 ll 
0711 El 11 

1719 
1719 SC at 
1711 7S IC 

0710 F6 °' 0011 ll II 17C2 74 26 
07€4 ao 26 0011 ll F7 
17Ct 
07C9 IA 36 0017 ll 07CO IA 1' 033' ll 1701 11 E2 4007 
1705 51 
0704 lS DA 
0701 74 05 
07DA II 05FF 
07DD CD 1' 
17DF 
070F 07 
07EO If 
17£1 SF 
07£2 SE 
07ES 5 
07E 59 
07ES 58 
07£6 SI 
07EJ CF 

07E8 
07U F6 06 0017 ll II 07EO 75 Ol 
07EF Et OSE9 ll 
07F2 
07F2 F6 °' 0017 ll 04 07F7 7 4 6 9 
07ft SC Sl 
07FI 75 o, 
OHO C7 06 0072 R 1234 oaos E9 0000 E oaa, lC 52 oaoa 75 09 

CIIP DI, t IS THIS ATOGGLE KEY 
J8 K24 YES, HANDLE TOGGLE KEY 
NOT AH INVERT IIASK 
ANO U_FUG,AH TURN OFF SHIFT UT 
CHP AL,ALT_KEY+IOH I IS THIS ALTERNATE SHIFT RELEASE 

3to#hlrr «er reads dE; EE#{{'XS, ro urr 
!g! {$:{$'-rvr sci coot or s 
IIOV Al T_INPUT ,AN ZERO OUT THE FIELD 
OR AL,Al WAS THE IHPUT=O? 
JE K2l_l INTERRUPT_RETURN 
JP K58 IT WASN'T, SO PUT IN IUffEll 
JIIP 

CIIP 
JNE 
AND 
AND 
TEST 
JZ 
AHD 

JIIP 

CIIP 
JHZ 
AND 
AND 
JIIP 

CIIP 
JNZ 
AHO 
AND 
JIIP 

Cl'IP 
JNZ 
AND 
AND 
JIIP 

CIIP 
JNZ 
AND 
Jl'IP 

Cl'IP 
JHZ 
AND 
Jl'IP 1------ 111.EAK 

lt24_,, 
NOT 
AND 
Jl'IP 

] eeee av e TEST 
K25: 

CIIP 
JAE 

TEST 
JZ 
AND 

26 
IIOY 
IIOY 
AND 
POP 
XOR 
JZ 
IIOY 
INT 

K26_1+ 

;------ 
K2t: 

K29_1: 

K26 
I BREAK-TOGGLE 

Al,CAPS_KEY+IREA9CIIT I SPECIAL CASE OF TOODLE KEY 
K24_1 1 JUIIP AROUHO POTENTIAL UPDATE 
JKB_FLAG 1,HOT ALPHA SHIFT I INDICATE HO LONGER DEPRESSED 
KI_FLAG_T,NOT CAPS_SHIFT ; INDICATE HO LONGER DEPRESSED 
KB_FLAG_1,CLICK_SE@UEHCE 
K26 ; INTERRUPT IS OYER 
KI_FLAG_l,AND_IIASK-ClICK_SEQUENCE; l'IASK Off l'IAKE 

; Of CLICK 
K26 ; INTERRUPT IS OYER 

Al,KATAKAHA_KEY+IREAK_IIT ; IS THIS THE KATAKANA_KEY 
K24_2 ; HOT''KATAKANA KEY 
JKI FLAG 1,HDT KATAKANA SHIFT - ; INDICATE HO LONGER DEPRESSED 
JK_FLAG]L,NOT HARK AKU_SHIFT ; INDICATE HO LONGER DEPRESSED 
K26 n INTERRUPT IS DYER 

AL,HIRAGANA_KEY+BREAK_IT ; JS THIS THE HIRAGANA_KEY 
K24_3 ; HOT HIRAGANA KEY 
JKI FLAG 1,NOT HIRAGANA SHIFT - ; IHDICATE HD LONGER DEPRESSED 
JKB_FLAG]L,HOT ZEHKAKU_SHIFT ; INDICATE HO LONGER DEPRESSED 
K26 ; INTERRUPT IS OYER 

AL,KANJI KEY+BREAK. BIT I JS THIS THE KANJI_KEY 
x26_4 = ; iof KANJI_KEY 
JKI_FLAG 2,HDT KANJI SHIFT INDICATE HO LONGER DEPRESSED 
JKI FLAG-2,NDT KHUl'I SHIFT ; INDICATE HD LONGER DEPRESSED 
267 - ; INTERRUPT IS OVER 

Al,IIUHEH KET+IIREAK Ill ; IS THIS THE 11\JNEN_KEY 
Kz,_s - ; HOT IIUHEN KET 
JKB FLAG 2,HOT IIUHEN SHIFT - ; INDICATE NO LONGER DEPRESSED 
K246 = ; INTERRUPT IS OVER 

Al,HENICAN KET+IREU Ill ; IS THIS THE HEHUN_KEY 
K24 6 - ; HOT HIRAGANA KEY 
JKI-FLAG 2,NOT HENKAN SHIFT - ; INDICATE HD LONGER DEPRESSED 
K26 = INTERRUPT IS OVER 

OF NORMAL TOGGLE 

AH 
Kl FLAG I.AH 
SHORT KZs 

FDR HOLD STATE 

POP 
POP 
PDP 
POP 
POP 
POP 
POP 
POP 
IRET 

AL,SOH 
K26 

HO-SHIFT-FOUND 

{#.,{5244%4'cs no e 
; ON 

Kl FLAG 1,HDlD STATE ; ARE WE IH HOLD STATE? 
Ui - - ; BRANCH AROUND TEST If HOT 
Kl FLAG 1,HOT HOLD STATE; TURN OFF THE HOLD STATE 
- - ; iIT 

INTERRUPT-RETURN 
DH,KI FLAG 
Dl,JKi FLAG 
Dx,4007H 
IX 
ax.ox 
K26 1 
AX,05FFH 
16H 

IHVERT MASK 
INDICATE NO LDNGEll DEPRESSED 

1 INTERRUPT_RETURN 

1 IIASIC ICID STATUS FlAO 

ES 
DS 
DI 
SJ 
DX 
ex 
IX 
AX 

;------ 
K 28: 

;------. 

I RESTORE STATE 
I RETURN, INTERRUPTS IACK OH WITH 
; Fl AG CHANGE 

NOT IN HOLD STATE, TEST FOR SPECIAL CHARS 
TE ; HO-HOLD-STATE 

ST KI_FLAG,ALT_SHIFT; ARE WE IH ALTERNATE SHIFT 
} 33 ·vii""tfitiiii"siiri 
rsr roR' ii1+crnt xeY s&,l,,'F Hor AtreRtE 
TEST I TEST-RESET 

KI_FLAG,CTL SHIFT ; ARE WE IN CONTROL SHIFT ALSO 
}f, i = ; io_iisii 
iii {};PF.xEr ; sfri'siiE 1s THERE, TEsr KEY cri-tr-pi/' j o_isEr 
l'IOV HAS IEEH FOUND, 00 110 CLEANUP 
ii {f?5'@? ziii; 5irfi6 Fii"kEstr rucrtoN 
CIIP Al TR RESET ; JUIIP TO POWER ON DIAGHOS TICS 
i i5%!].xEr ; Eic Fok"iiEssi iii iicisr1cs 
cr-tr-iis"us BEER Foul,#ECK FOR 0TiE 
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oau 
01\0 
Olll 
0115 

0117 
081¢ 

011E 

0123 
0121 
012A oazc 
012E 

Dill 

0833 
0135 
0139 
083B 
OllE oa,o 
0842 
0844 

oao 
084 9 
0 84B 
084F 
0151 
0854 
0156 
0159 
Oll5A 
015D 
015E 
015F 

086z 
0862 
0864 
oau 
oau 
0161. 
ouc 
016E 
0171 
0&71 

oaa 
0876 
0111 

oaao 
oaaa 
1190 

Oita 
oa,.., 
oau 
019D 
8A0 
08A2 

°'"' 08A8 
oua 
08AD 
08AF 
0831 oaa, 
Ola, 
08B7 

oaac 
8BF 0ac1 
8cj 
08cs 
08ca 
08ca 0ac 
0acc 
0acr 
08Do 

08j 
08pbs 

9 8 D; 08a 08b 
9a pc 
0abc 
0a pr 
08pr 

C7 06 0072 R 3412 
E9 0000 E 
lC lA 
75 1l 

F6 06 0011 R D2 
75 Al 

80 36 0018 R 04 

IO OE 0011 R 02 
El 9F 
3C 4D 
75 12 
El DADl R 

lC FC 

7C 94 
FE DE 0D19 R 
FE ca 
El GADD R 
EB 14 
JC 4B 
75 1E 
El DAD1 R 

JC 04 

7F 14 
FE 06 0019 R 
FE CO 

El OADD R 
10 02 
BA 03D6 
EE 
AO oaa, R 
4 2 
EE 
E9 07C9 R 

le 39 
74 0 
lC 6C 
74 07 
le 6D 
74 03 
Ell 2A 90 
110 20 
E9 OA5l R 

70 72 73 74 75 
76 77 78 79 7i 

10 11 12 13 14 15 
16 17 
11 19 lE 1F 20 21 22 23 
26 25 z6 2c 2D 2E 
2F lO 
31 32 

IF 0176 R 
19 000,\ 
F2¢ AE 
75 1l 
81 EF 0877 R 
AO 0019 R 
DB4 0A 
F6 E 
03 c? 
AZ 0019 R 
E9 07Ct R 

c, U Gilt R DO 
11, oou 
F2z AE 
75 05 32 co 
Et 0A53 It 

3¢ 02 
72 oc 
le OE 
1l 01 
ao c, 76 

J2 co 
Et O.t.51 R 

lC lll 
73 65 

e, oc, • 
lt '7 

K29_2 + 

,------ 

KZ9_3: 

Kzt_4, 

Kll_lt 

·----- 
K.30 

,------ 

XOR 

1'10V RESET_FlAG, 3'12H I SET FLAG FOR DUGN05TICS 
Jl'1P NEAR PTR RESET l LEVEL l DIAGNOSTICS 
Cl'1P Al, CAPS_KEY I CHECK FOR HYIOUD CLICK TOGGLE 
JHE K29 l I CHECK FOR SCREEN ADJUSTMENT 
ALT+CTRL+CAFSLOCK HAS IEEH FOUND 
TEST Kl FLAG 1,CLICK SEQUENCE 
JHZ K26 - -, JUl'1P IF SEQUENCE HAS ALREADY 

I OCCURED 
Kl FLAG 1%CLICK, ON ; TOGGLE Ill FOil AUDIO KEYSTROKE 
- - -; FEEDUCK 

Kl FLAO_l,CLICK_SEQUEHCE I SET CLICK_SEQUENCE STATE 
SHORT K26 l INTERRUPT 15 OVER 
Al, RIGHT ARROW ADJUST SCREEH TO THE RIGHT! xK29 4 LOOK FOR RIGHT ADJUSTPIENT 
GET-POS GET THE I DF PDSITIOHS SCREEN 15 
- SHIFTED 

AL,0-RAHGE IS SCREEN SHIFTED AS FAit AS 
POSSIILE! 
OUT OF RANGE 
SHIFT VALUE TO THE RIGHT 
DECREASE RANGE VALUE 
RESTORE STORAGE LOCATION 
ADJUST 
ADJUST SUEN TO THE LEFT? 
HDT AH All CTRL SEQUENCE 
GET HUPIBER-OF POSITIONS SCREEN l$ 
SHIFTED 
15 SCREEN SHIFTED AS FU AS 
POSSlllE! 

OR 
Jl'II' 
CI\P 
JNE 
CALL 

Cl\!' 

JL 
DEC 
DEC 
CALL 
JI\P 
Cl'1P 
JNE 
CALL 

CI\P 

JG 
INC 
IHC 

KZ6 
HORZ_POS 
Al 
PUT_POS 
SHORT K29_5 
Al, lEFT_ARROW 
Kll 
GET_POS 

AL,RAHGE 

K29 6 
HOR!_POS 
AL 

CALL PUT P05 
Pov AL,Z 
1'10V DX,lD\H 
OUT DX, Al 
I\OV Al,HORZ_POS 
IHC DX 
OUT DX,Al 
Jl'1P K26 
lH AlTERHATE SHIFT, RESET 

SHI FT SCREEN TO THE LEFT 
INCREASE HUPIIER OF POSITIONS 
SCREEN 15 SHIFTED 
PUT POSTIDH IACK IN STORAGE 

?%#? ro ca carats 
COlUPIH POSITION 
POIHT AT DA TA REGISTER 
1'10Y POSITION 

Cl'11' Al. 57 
JZ Ul 1 
Cl'IP Al ,ioa 
Jz x31_l 
C1'1P AL,109 
JZ K31_1 
Jl'IP Kl2 
NOV AL,• • 
Jl'IP K57 

Al T-IHPUT-TAllE 
LAIEL IYTE 
DI 70H,72H,73H,74H,75H EYPAD 
DB 16H,77H,78H,79H,7AH; 10 NUIIIERS ON K 
SUPElt-SHIFT-TAllE It CHARS 
Ds 16,17,18,19,20,21,22,23 ; A-Z TYPEWRITE 

D 49,50 
1------ LOOK FOR KEY PAD EHTRY uz, 

] ==e » e 

u:s, 

DI 2\,25,30,31,lZ,ll,l,,15 

DB 36,37,38,44,45,46,47,48 

,------ 
K:S4t 

IIOY 
IIOY 
REPHE 
JHE 
SUI 
AO V 
I\OY 
1'1UL 
ADD 
1'10Y 
Jl'1P 
LOOK 

1'10Y 

1'10Y 
ltEPNE 
JNE 
XOR 
Jl'1P 
LOOK 

,------ 
KlS• 

C1'1P 
JAE 

DI ,OFFSET UO 
CX,10 
SCASI 
Kll 
DI.OFFSET uo•l 
AL,AlT_lNl'UT 
AH,10 
AH 
AX,Dl 
All IHl'UT,Al 
x26 

FDR SUl'ERSHIFT 

AL T_INPUT, 0 

CX,26 
$CASI 
Kl4 
Al,AL 
K51 

FOR TOI' ROW OF 

HOT FOUND 
HO-RESET 
TEST FOR SPACE KEY 
GO TO KSl_l 
TEST FOR PIUHENKAN KEY 
GG TO KSl_l 
TEST FOR HEHKAN KEY 
GO TO KSl_l 
GO TO KSZ 
SET SPACE CHAR 
IUFFER.,.Flll 

Al T-KEY-l'AD 
UT-IHPUT-TAllE 
LOOK FOR EHTRY USIHG KEYPAD 
LOOK FOR MATCH 
HO ALT KEYPAD 
pi sou"Has ENTRY VALUE 
GET THE CURRENT IYTE 
I\Ul TIPL Y IY 11 
ADD IK THE LATEST EKTltY 
STORE IT AWAY 

1 THROW AWAY THAT KEYSTROKE 
EHTltY . 

C1'11' Al,Z 
JI KS5 
CHP AL,14 
JAE US 
ADD AH, 111 1 

XOR AL,Al : 
{"sol remove surf 

AL,58 
K37 

Jl'1P 

Cl'1P 

K26 
Al, 71 

{2335#%##» sr no 
INPUT DY POINTING 01, ES UREA H IN AlPHAIET 
iii ;{},}53iii iii di on 
HOT F ' F ZERO ii+}, ?-&} 5iii • PUT 

vsi;j$ 3#key, 3 » 
; KEY W~~~ O~ INTERESTING KEYS 
I HOTlT IN THE REGIOK! 

! lb-g"{}la» sac case ro 
coHY 
RN@},,+; s suCN 
tHDI • ii5jj,{}# cavs 

PSEUDU .7TON 
ALT•fUNC IN TAILf sT FOR {f?-coiiiius jiy/;;" 
IGHOR HUE 
ALT·COHTI 1tEGIOK 
IH KEYPAD 
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Appendill A. 

oau 73 F It oau BB 95l 
oao Et OAC7 It 

oau f6 U 0017 It 04 oau 
O&EE 74 66 

98F© 3c 46 
O&FZ ? } s O&f4 
0aF& C6 u 1171 It II 
O&fD CD II 
O&Ff ZI CO 
0,01 a, 07 
890J u ,u, It 
0,06 a, IE 001C l 
g90A E9 67€9 R 
o,OD 

OUD 3c 37 
noF 75 " Ull 8 7200 
0,14 u ,us It 
1917 at 14£0 It 0,17 
OUA 3c 3 
one 7D Ol 
UlE E9 4A4F R 
o 9z1 11 UlA It otZl 
$926 SC 7E 
UZ6 7S IS 
uza ID IA 
otZA U U'1 l 
UZD 
otZD SC U 
UZf 7S 47 
Ull U UC7 l 

$936 u U 71 71 7Z 73 ¢936 
$93 74 7S 76 77 11 7' 

'"' 7A 71 7C 70 7E 
: 1111 

$ 945 
ZD U 31 ZE 31 lZ $945 33 34. 35 36 37 38 
H ZA Zf ZC OD 

ns, 3F 0934 R 
4958 11 IOU 
USC fZI AE 

USE 7S OC 

"'° 11 EF ons a 
"" ZE: IA IS 1'4S l 

"" Et US3 l 
n,c 
096¢ SC 47 
096£ 73 72 
0970 SC IC 
ot7Z 7S 07 
0,74 II OD 
0,76 CD 7& 
0971 ona Et 17C, l 
497 
1971 f6 06 1117 It U nao 74 78 

o,az SC IF 
$ 984 7S 06 

"" U lflO 0989 U OASS l o,ac 
nae SC 31 
O,IE 7Z 06 

"" II OSA7 l 
099] Et UC7 l 

'"' OU6 sz 
0997 UDO on, F6 06 OlS6 I 14 
099E H 12 
UAO BE 0DsB R 
09Al El OIU I 
0 9A6 II CZ 
09A8 U ODIS I 
09AI El DIU It 
09AE SA 
OAF ES 67C9 R 
0912 onz 't 4; + r 0987 ., .. { {± ·% one o,co II OC63 It 
UCl El 0161 R o,c, II CZ 
09Ca It OCtD I 

JAE U6 
110V IX,OFFSET Kll 
JAP K63 

1•·••·• NOT IN ALTERNATE SHIFT 
K.38 I HOT-Al T-SHIFT 

TEST Kl~FlAG,CTL_SHIFT I ARE WE IH COHTltOL SHIFT! 
JZ K4~ I NOT-CTl-SHIFT 

1 •••••• CONTROL SHIFT, TEST SPECIAL CHARACTERS 
1 •••••• TEST FOR IREAK AHD PAUSE KEYS 

C11P Al,SCROlL_KEY TEST FOR IREAK 
JHE K41 HO-BREAK 
110V IX,IUFFER HEAD GET CURREHT BUFFER HEAD 
110V IIOS_IREAf,IOH TURH OH BIDS IREAK BIT 
IHT 1BH BREAK INTERRUPT VECTOR 
SUI AX,AX PUT OUT DUl111Y CHARACTER 
110V llXl ,AX PUT DUl'IPIY CHAR AT BUFFER HEAD 
CALL K4 UPDATE BUFFER POINTER 
110V BUFFER_TAIL,IX UPDATE TAIL 
Jl11' KZ6 I DOHE WITH IHTERUl'T 

l41• I HO-PAUSE 
1---" [EgT SPEC1AL_CASE KEY 55 

nr Al,55 
JHE lt4Z 
110V AX,114■256 
Jl11' K57 1-----• SET UI' TO TRANSLATE 

42: 

K42_l + 

x42_2. 

110V 
Cl1P 
JGE 
Jl1P 

110V 
Cl1P 
JHE 
110¥ 
Jl1P 

J HOT-KEY-55 
I START/STOP PRINTING SWITCH 
I BUFFER FILL 

COHTllOL SHI FT 
I HOT·KEY-55 

SET UP TO TRANSLATE CTl 
IS IT IH TABLE! 

IX,OFFSET Kl 
AL,59 

% 
IX,OFFSET U 
AL, 7EH 
K42 2 
AL, AH 
KS7_4 

Cl11' AL,6AH 

}{f {{237-? + runs.are_scA 
TEH KEYl'AD SCAH CODE TABLE 
lAIEL IYTE 
DI 4AH,4EH,70H,71H,7ZH,7SH 
DI 74H,75H,76H,77H,71H,79H 
DI 7AH,7BH,7CH,7DH,7EH 
EQU $-K63 
TEH KEYPAD CHARACTER CODE TAILE 
lAIEL IYTE 
DI •-t0.1Zl45671t■,,',0DH 

1------ HOT IN CONTROL SHIFT 
lO• 110V DI,OFFSET KO 

110V CX,KUL 
REl'NE SCASI 

K45_11 

45_21 

K45_31 

;------ 

K47 : 

JHE 
SUI 
110'1 
Jl1P 

Cl1P 
JAE 
Cl1P 
JHE 
110'1 
INT 

JI\I' 

TEST 
JZ 
Ul'PER 
Cl11' 
JHE 
110¥ 
Jl1P' 

Cl'IP 
JI 
110Y 
Jl1P 

P'USH 
l'IOV 
TEST 
JZ 
110V 
CAll 
110V 
l'IOY 
CALL 
POP 
Jl11' 

TEST 
JZ 
TUT 
JZ 
Ov 
CALL 
110Y 
l'IOV 

5chrser x 
AL,CS 1K44(DI) 
1(57 

AL, 71 
K68 
AL,21 
K45 3 
AL,I3 
71H 

ltZ6 

If SO, IGNORE 
ALT SHIFT PSEUOO SCAN TAllE 
TRAHSlATE THAT 

I YES, GO TRANSLATE CHAii 

CTL TULE SCAN 
IS HUl1ERIC l'AD RETURN ltEY 
NO. 
SET 'LF' CODE 

I IS IT IN TAllE! 

SCAN CODE TAILE 

{53f "au re as ran 
tlATCH 
If HOT MATCH THEH K45,,1 
ADJUST PTR TO SCAN CODE "ATCH 
GET CHARACTER CODE INTO Al 
IUFFER_FllL 

TEST FOR KEYPAD REGION 
HAHDlE KEYPAD REGION 
TEST FOR CR KEY 

CR CODE 
KAHAKAH ROUTINE 

lHTERRUPT RETURN 

Kl FLAG,LEFT SHIFT+RIGHT SHIFT K5' - ; TE5r FUR SHIFT STATE 
CASE, HANDLE SPECIAL CASES 

Al, 15 BACK TAI KEY 
KO HOT•IACK-TAI 
AX,154256 SET PSEUDO SCAN CODE 
K57 IUFFER Flll 

HOT-PRYHT-SCREEH 
FUNCTION KEYS 
HOT·UPPER·FUHCTIOH 
UPPER CASE PSEUDO SCAN CODES 
TRAHSlATE_SCAH 
HOT-UPPER-FUNCTION 

: STORE AX TO DX 
1 IS HIRAGANA STATE ! 

'?«% lakoa mr sari 
I HAHOllHG 
1 RESTORE DX TO AX Ul'l'ER SHIFT 
1 ZEHKAKU HIRAGANA 
I HANDLING 

: INTERRUPT RETURN 

Al,59 
x47 
IX,OFFSET KlZ 
K63 

DX 
DX,AX 
JKI_FLAG,HIRAGAHA STATE 
K67 1 = 
IX,ijFFSET HZ U 1ST 
CK - - - 
AX,DX 
BX,OFFSET H_Z_U_2HD 
CK 
DX 
KZ6 

JKI_FLAG,KATAKAHA STATE 
Ks7_3 = 
JKI_FlAG,ZEHKAKU STATE 
K47 2 
IX,iiFFSET K_Z_U_1ST 
Cit 
AX,DX 
IX,OFFSET K_Z_U_ZHD 

ysr ax1tE 

±RD YTF 

IS KATAKANA STATE! 
HO. Jl1P KO _3 is zikay5jrE t gr TE 
yo. Jr Ks7_2 JpPER SHIFT 
ZEHKAKU UTAltANA jbis =y YT 
RESTORE OX TO AX urrER sHtfT 
ZEH KAKU KATAKANA 
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09c El OHi It otCE 5A 
CALL Cit HAHDLlNG 

otCF E9 07C9 It 
1'01' DX 

09DZ Jl'IP 1(26 INTERRUPT RETURN 
09DZ II 0115 R 

K47_21 

09D5 El 01611 R 
l'IOV ax.OFFSET K_M_U HANUKU UTAUNA Ul'PEl SHIFT 

09DI 5A CALL Cit HANDLING 
on, E9 07C9 It 

POP DX 
09DC Jl'IP ICU INTERRUPT ltElUltH 
09DC SA 

l47_:S, 
09DD 111 056D R 

POI' DX 
O,EQ El 6D 

l'IOV IX,DFFSET lll POINT TO UPPER CASE TAllE 
Jl'IP SHORT IC56 OK, TRANSLATE THE CHU 

09E2 
] e» » » e e 

09EZ :SC 5:S 
K48: ICEYPAD·REGlON 

0 9E4 77 oa CAP Al,U lF SCAN CODE > IJ 
OtE6 2C 47 

JA x49 THEN KO 
09EI II osca It 

SUI Al, 71 CONVERT ORIGIN 
09EI E9 0AC9 It 

l'IOV IX,OFFSET ICU USE CASE TUlE 
OtEE Jl11' IC6' CONVERT TO PSEUDO SCAN 
09EE :SC 6 A 

l4': 
09FO 75 06 

Cl'IP Al,6AH 15 SHCIAL KEY 
09FZ El oau R JNE IC51 NO. Jl'IP IC50 
09FS E9 07Ct R 

CAll SIC SPECIAL KEY HAHDLINO 
09F8 Jl'IP IC26 INTERRUPT RETURN 
09F8 IO 20 UOI 
OtFA El 57 ,0 l'IOV Al,' • 

Jl'II' lt57 
09FD 1------ l'lAIN OlD lOWER CUE 
09FD :SC 31 K.541 NOT-SHIFT 
09FF 72 Q 4 

Cl'IP Al,5' TEST FOR FlJHCTlOH KEYS 
Oo\01 :sz co JI IC55 NOT-LOWER-FUNCTlOH 
uo:s El 4E XOlt Al,Al SCAN CODE lH AH AlREADY 
OAOS Jl'IP SHORT l57 IUFFER FILL 
uos 52 K.55+ NOT-lOWElt-FUHCTlOH 
0A06 II DO PUSH DX 
uoa F6 06 03:S6 R 04 

l'IOV DX,AX 5 TORE AX TO DX 
IAOD 7 4 12 TEST JICI_FlAG,HlRAGAHA_STATE 15 HlUGAHA ST ATE l 
OAOF Ill OCD7 R 

JZ IC55_1 HO. JPII' ICU_l 
ouz Ea 01611 It 

l'IOY IX,OFFSET H_l_l_lST ZENUlU HlUGAHA lOWEl SHin lST IYTE 

OA15 Ill CZ CAll Cit HAHOLIHG 
OA17 II 0D11 It 

110V AX,DX RES TORE DX TO U 
QA1A El 011611 It 

l'IOV IX,OFFSET H_z_l_ZND ZENUICU HlltAGAHA LOWEii SHIFT 2ND IYTE 

0A1D SA CAIi Cit HANDLING 
OAlE E9 07C9 R POP DX 
0421 
0A21 

JIii' ICZ6 INTERRUPT RETUltH 

F 6 06 0336 KS5_1+ 
0AZ6 7 4 23 

It oz TEST JKI_FlAG,lATAICAHA_STATE l IS UUUHA STATE ! 
0A28 Fs ~~ o:s:s, 

JZ K55_3 NO. JP 47 3 
0A2D 7 4 It Ol TEST JICI_FLAG,ZENICAICU_STATE IS ZENUICU STATE ! 
OAZF II OIIEF It JZ IC55 2 HO, JPII' x47 2 
0A32 Ea Ol611 It 110V .FFsET _z-__1s1 ZEHUlU ICATiUNA lOWEl SHlFT lST IYTE 

0A:S5 aa CZ CAll HANDLING 
0A:S7 II OC2t It 110V AX,DX RESTORE DX TO AX 
IA:SA 
u:so El OHi It 

11DV IX,OFFSET K_Z__2wD ZENUICU UUUHA lOWEl SHIFT ZHD IYTE 

OA:SE 
5A CAll Cl HANOllNG 

0A41 Et 07Ct It POP DX 

©441 1111 
Jl'IP K 26 

INTERRUPT RETURN 

O A4 4 El 
01711 It KS5_2+ 

0A47 , ... It 110V ~~,OFFSET l_H_l HAHUlU UTAUHA lOWER SHIFT 

°""' 
SA CAll HANDLING 

0A4 E 9 nc, It POP DX 

°"" 5A 
Jl'IP ICU IHTEltltUPT aETURH 

0A4€ II 
us_:s, 

05:S:S It POP DX 

3A4F 
l'IOV IX,OFFSET ICU l lC UllE 

°""' Fe ca 
,------ TRANSlATE THE CHAIACTEI 

9A51 
u,, TUHSlATE·CHAI 

2E, DJ DEC Al CONVERT 01101H 

9A53 
XlAT CS:KI1 ; CONVERT THE SCAM CODE TO ASCII 

A53 :SD 
,------ PUT CHARACTER INTO IUFF(R 

0 A54 297F l57r ; IUFFEl·flll 

Usa 7 3 12 Cl'IP AX,0Zt7EH l 15 THIS A 'TlRDE' 

A5p F 6 06 Oll6 It 11 JHE IC57 1 J HOT 'TlltDE' 

0ASF 7 4 22 TEST JKI-FlAG,ZEHICAlU STATE ; ZENlAICU_STATE 
IIO A61 CD ll 

JZ sis 76o ro gEEr 
O A63 78 l'IOV Al ,llH I 1ST BYTE OF 'JUDE' 

0A4 5 Do so INT 71H J ICAHAKAH 

A47 CD 78 l'IOY 
AL UH ; ZND BYTE Df 'TlRDE' 

A4A Et 07C9 It INT jsit KANAAN RETURN 
O A64 :SI) 285c 

JIIP ICZ6 INTERRUPT 

OA4 D 75 
KS7_1. AX OZISCH I IS THIS A 'IEVERSE SlASH' 

0A6 F 2 2 Cl11' 
F6 06 

' • HOT •REVERSE SLASH' 
0A74 74 o o:s:s, It Ol JHE ?3-}ao.zaulsiii£. ']_2£Ku_s1TE 1 
0A7 10 ll 

TEST - ' j GO TO aEEI' 
0A7A CD 75 

JZ 7}. ii5rjyrt or 'REVERSE SlASH' 

0A74 IO SF 
110V AL, 1H iANAKAN 

0A7¢ IHT 71H : ZHO aYTE Df 'REVERSE SlASH' 
0A7f CD 71 l'IOV Al, SFH l(ANAlAH 
A8j e, 01c, It INT 71H : INTERRUPT RETURN 
OA8j s:s 

Jl'IP lU 
0A82 s1 l57_:s, 
OAa:s Ill 

PUSH IX 
0A8 It ooao 

PUSH ex DURATION OF ElltOl IEEP 

0A8 9 Ea 0 048 110V ax,aoH FREQUENCY OF TOKE 

0A8¢ s, 0000 I! IIOV Cx, 48H auFFER FUl l IEEI' 

0A8 3 CAll _No1sE 
) 0A6E Et 

POP ex 
0A 9j 07c9 It, POI' ax l INTERRUPT RETURN 

QA9j :St 
J11P K 26 

0A9j 7 4 
Fl' KS7_41 

IS THIS AH IGNORE CHAR? 

04A95 ao lF CIIP AL,l YES, DO NOTHING WITH IT 

Fe F PF JE "'' 
lOOIC FOi -l PSEUDO SCAN 

CIIP AH,-1 
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Appendix A. 

oua 7 4 u 
OAU 
OAU F6 " 0017 R 40 
OUF 74 ZI 

UAI F6 06 0011 1t n 
O AA6 7 4 OF 

oua lC 41 
O AAA 7Z 15 
ouc JC SA 
0AAE 77 11 
000 9' 20 
ooz £1 OD 
0 AB 
OAl4 u nc, 1t 
Oll7 
007 3¢ 61 
0AB9 72 06 
001 )C 7A 
OOD 77 oz 
OOF 2C 20 
OACI 
OACI El ODIF It 
OAC4 ES 07C9 R 

OAC7 
OAC7 2C 31 
uc, 
OAC9 2E: D7 
OACI 8A EO 
OlCD lZ CO 
OACF El 62 
UDI 

OlDI 
0101 51 
OADZ AO OOH It 
0105 26 FD 
UD7 11 04 uo, DZ Fl 
OlDI 59 
UDC c3 
OlDD 

UDO 
OlDD 51 
UDE 11 9' 
OAEO 02 EO 
UEZ U OE OOH It 
UH IO El OF 
OlE9 U Cl 
OlEI AZ OOU It 
OAEE S9 
UEF C) 
Olft 

OAFO 
UFO II OOIO 
OAF) ., 0048 
OAF6 El 0000 E 
0AF1 ao 2' 0017 R Fe 

OAFE IO 26 0011 R OF 
DI05 80 26 0066 R IF OIOa 80 26 13)7 R 00 
DIOD ID 26 ona R IF OIIZ Cl 
081J 

1---... fisce +kl'cars ocr nod,f-'rrnuet,Ero 
ua, I IUFFER-FllL-NOTEST 

K_FLAG,CAPS_STATE ; ARE WE IN CAPS LOtr. STATE? 
UI I SKIP IF NOT 
LOCK STATE 
ICI_FLAG,LEFT_SHIFT+RIGHT_SHIFT I TEST FOR SHIFT 

I STATE 
; IF NOT SHIFT, CONVERT LOWER TO 

UPPER 
LOWER CASE 
FIND OUT IF ALPHABETIC 
NOT_CAPS_SUTE 

TEST 
JZ 

1===== IN CAPS 
TEST 

3---=== CONVERT 
CAP 
JI 
CHP 
J A 
ADD 
JP 

K.59n 
JNI' K26 l ;------ CONVERT ANY LOWER CASE TO ICU, 
CNP Al,'•' 
JI 1(61 
CHP AL, 'z' 
JA K61 
SUI AL,'a'-'A 

K61 

ICU: 

JZ 1(60 

ANY UPPER CASE T6 
AL,'A 
K61 
Al, 'Z' 
K61 
Al,'a'-'A' 
SHORT ICU 

CALL ZEH_AN 

---..- R"earl3eo ron rsuok} 
K63: 3 

SUI AL,59 , . . 
I 

cs,u 
AH, AL 
Al,AL 
lS7 

HOT CAPS STA TE 
CONVERT lo LOWER CASE 
NOT_CAPS_STATE 

IHTERRUPT_RETURN 
UPPER CASE 
LOWER-TO-UP HR 
FINO OUT IF ALPHAIETIC 
NOT_CAPS_STATE 

HOT CAPS STA TE 
CONYERT lo UPPER CASE 
NOT-CAPS-STA TE 
TRANSLATE A✓N TO ZENlAlU 
IHTERRUPT_RETUltN 
SCAN CODES 
TRAHSLATE-SCAH 
CONVERT ORIGIN TO FUNCTION KEYS 
TRANSLATE-SCAH-ORGO en TOLE SCAN 
PUT VALUE INTO AH 
ZERO AStll CODE 
PUT IT INTO THE IUFFElt 

XlAT 
Po v 
XOR 
JNP 

K_INT EHDP 
Ger.Pos ·--­ 
1 - THIS ROUTINE WILL SHIFT THE VALUE STORED IN THE HIGH NIIILE 
; OF THE VlRillLE VAR DELAY TO THE LOW NIIILE. 
l INPUT - 
iouTPUT NONE. IT IS ASSUNED THAT DS POINTS AT THE IIOS DATA AREA 

, AL CONTAINS THE SHIFTED VALUE. 
:------------------------------------------------------------------ GET_POS PROC HEAR 

PUSH ex 
NOY AL,IYTE PTR 
AHO Al, OFOH 
Pov CL,6 
SAR AL ,CL 
POP ex 
RET 

GET_POS EHDP 

1------------------------------------------------------------------ ;PUT PO$ 
I - THIS ROUTINE WILL TAKE THE VALUE IH LOW ORDER NIBBLE JN 
• AL AND STORE IT IN THE HIGH ORDER OF VAR_DELAY ; INPUT 
iouTPUT AL CONTAINS THE VALUE FOlt STORAGE 
I NOHE, 
UT_Os PROC NEAR ·---== 

PUSH ex ; SAYE REGISTER 
NOY CL,, ; SHIFT COUNT 
SHL AL,CL ; PUT IH HIGH ORDU HUil£ 
Ov CL,BYTE PTR VAR DELAY; GET DATA BYTE 
AND CL,OFH -, CLEAR OLD VALUE IH HIGH NIIILE 
OR AL,CL 7 COMBINE HIGH AHD LOW NIBBLES 
NOY IYTE PTI YAI DELAY,AL ; PUT IN POSITION 
~~; ex - I RESTORE REGISTER 

PUT_POs EHDP 

{ill--- ----------------------------------- ·-----­ 
;INPUT THIS ROUTIHE WILL EIROR IEEP 
• HONE, 
I OUTPUT 
l 
I 
, HOTE1 
I THIS ROUTINE DESTROY IX AHO ex 
{-..,,_]#ls RouriwE ¢iii ii_io1sE. " 
ix_se» 5,>7,"""----------------------------------­ 

Pov BX,80H 
NOV ex. 46H 
CALL 1C1 HOISE 
AND K]FLi6,0FOH 

l SAVE SHIFT REGISTER 
VAR_DELAY ; GET STORAGE LOCATION 

ASK OFF LOW HIBILE 
SHIFT OF FOUR IJT POSITIONS 
SHIFT THE VALUE SIGH EXTENDED 
RESTORE THE VALUE 

NOHE, 

AND 

AHO 
AHD 

KB_FLAG_1,0FH 

ICI_FLAG_Z, IFH 
Jll_FLAG_I, OOH 

JK_FLAG_2,0FH 

DURATION OF ERROR 1£EP 
FREQUEHCY OF TOHE 
IUFFER FULL BEEP 
CLEAR ALT,CLRL,LEFT AHO RIGHT 
SHIFTS 
CLEAR PDTEHTIAL BREAK Of JHS,CAPS 
,HU" AHO SCROLL SHIFT 
CLEAR FUHCTIOH STATES ICAHA AHD 
CLEAR HAHKAKU,ZEHKAICU,HIRAGAHA,KATA T 
ALPHA SHIFT N sHJf 
CLEAR AHJI,KHUABER,HUHER AND HEHKA 

AHO 
RET 

ERROR_EiF' EHDP 

; . ---------------------------- ---------- •PACIAL CASE KEY •----------------------- < OUH) HANDLING 
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NNOTEI 
THIS KEY IS 'JIS' UNIQUE KEY ('ASCII' HOT IHClUDE> 

Gill 
!---------- --------------------------------------------------·------- 

0113 F6 06 0336 It 
is PROC NEAR 

011& 75 2 4 
05 TEST JKI_FlAG,ZENKAKU_CHAR ZEKKAKU CHARACTER? 

011A F6 06 0017 It 03 
JHZ 51(6 YES, ZEHKAKU STATE 

OUF 7 4 OD TEST £,\-A0.RIGHT_SHIFT+LEFT_SHIFT UPPER CUE! 
0821 F6 06 0336 It 02 

JZ KOT UPPER CASE 
0826 "' 02 TEST JKI_FLAG,KATAKANA_STATE KATAKANA STATE ! 
0 828 El 13 JZ SU KOT KATAKANA STATE 
082A JP11' SHORT SK5 GO TO RETURN 
Ol2A BO 7E SKlr 
0azC El OD P10Y AL,07EH '0YERSCOR£' 
012E JP1P SHORT SK CALL UKAUK 
U2E F6 06 0336 It 12 SK2 + 
Oil] 7 4 0 4 TEST JKB_FLAG, KATAKANA_STATE UTAUKA STATE ! 
0835 aa 10 JZ SK3 HOT KATAKANA STATE 
Oll7 El 02 P10Y AL,OIOH 'PROLONGED SOUND' 
oas, JP1P SHORT SK4 CALL UNAUK 
oas, 10 5C SK.J: 
08J P10Y AL,OSCH 'YEN SIGH' 
083B CD 71 SK4 : 
Ol3D INT 7&H UHAUK ROUTINE 
Ol3D Cl SK5r 
OISE RET 
Ol3E 52 SK6 : 
083F F6 06 0017 It 03 l'USH DX 
0844 74 oc TEST ,F±AG, RIGHT_SHIFT+LEFT_SHIFT Ul'l'ER CASE? 
08'6 F6 06 0336 It °' 

JZ KOT Ul'l'ER CASE 
084B 75 lC TEST JKI_FLAG,NOT ALPHA_STATE ALPHA STATE 
084D 11A 1150 JNZ SK10 KOT ALPHA STATE 
Ol5o Ell OF P10Y DX, 0&150H I 'OYERSCORE' 
o52 JP1P SHORT SU CALL KANAKAN 

Ol52 Fs 06 0336 It .. 
Slt71 

0857 75 05 TEST JKI_FLAG,NOT ALl'KA_STATE ALPHA STATE 
oas, 11A 111F JKZ SU NOT AEPHA STATE 
oasc El 03 IIOY DX,Gal&FH 'YEN SIGN' 
OISE JIIP SHORT SU CALL KAHAKAN 

OISE 11A 1151 SK8: 
0861 IIOY DX,011151H 'PROLONGED SOUND' 
0861 IIA C6 SK9: 
Ol63 CD 7 8 P10V AL,DH 
B65 8 A C2 INT 7&H UKAUK ROUTINE 
0867 CD 78 IIOY AL,DL 
0 369 INT 7&N UKAUH ROUTINE 
ou, 5A SKlOr oau C3 1'01' DX oau RET 

SIC ENDI' 
PAGE . . -----------------------------------------------------------------·--- JAl'ANEASE CHARACTER SET HANDLING 

INl'UT 
AH SCAN CODE 
AL = OFFSET FROP1 TAILE'S FIRST IYTE ♦
IX OFFSET OF TABLE'S FIST BYTE 

l OUTPUT 
I NOHE .... 1-------------------------------------------------------------------- I BsB FE ca Cit PROC NEAR OB4D 

OBsF 2E, D7 DEC AL 
o71 3C FF XLAT CS•Kll 
0873 " 07 CIIP AL,·1 
07 10 FC FF JE cu 
O3 74 42 CIII' AH,·1 . ., .. CD 7i JE cu 
087 C3 

INT 71H . .,. cu, oa,, RET I 
087A 11 Cit EHDP LAIEL IYTE · KATAKANA HANKAKU LOWER CASE C7 cc ll K_N_t a, D4 Ds 13 4 11H,OC7H,OCCH,OliH,013H,Ol'H,115H,OD,H,ODSH,1D6N,ODCN,ICEH,OCOll,IIH ... , CD oa D6 DC CE DI 

0, co 
DD cs 

c3 2 IID 116 09H,OCON,OC3H,OIZH,OIDH,016H,ODDH,OCSH,OC6H,1D7H,OIEH,ODEH,IDFH,·l .. ,, DF FF C6 D7 II! DE DI 
FF Ci C4 IIC ICAH 017H OIIH,1CfH,OC9H,IDIH,ODAN,lltH,1DlH II CF C 9 

CA 111 .... , Di DI DA ., DI ·L,0CIH,BC4H,@BCH» 'r 

FF DI c2 1111 ,caH IIAN,IDOH,ODSH,ICIH,IDtN,ODZH,-l,IZAH 
11A DO IIF Cl 

•••z FF ?A D3 ca D9 DZ DI ·l,ODIN,OCZH,OIIN,OIFH, ' 
FF 20 FF 0835 DI ·l,20H,-l 

08as 1 FF I HAHKAKU UPPER CASE 
FF K_NU LAIEL IYTE I KATAKAHAAIH,OACH,OADN,OAEH,IA6H,-l,•l,IIH 

Ag AC AD A'1 At AA 11N,·l,·1,0A7H,OA7H,OAAH,0 
·cj FF oa AE A6 FF DI o, FF • •1 -1,-1,-1,-1,·l,IAZH,•l 

FF F F 
FF A8 FF FF ©a; A2 FF FF FF FF FF DI OtH,·1,·l,OAIH,·1, 1, • 

F F FF FF •1 -1,-1,-1,-1,0ASH 
FF FF FF FF FF ®= A3 FF FF FF FF DI -1,-1,-1.-1.-1.-1,-1, , 
FF Fp 

gA4H, 6A1H,0A3H»-l,-1 
Fr FF AF FF FF FF 

·1 -1,-1,-1, , 
®Fe FF FF FF A 4 Al AS DI -1,·l,OAFH,·1,•l, ' 

FF 20 FF 
DI ·l,20H,·1 

-129 



Appendix A. 

OIEf 
Ol£f 

O,fD 

ocn 

ec18 

ocz, 
ocn ecz 

OCJ7 

OC45 

ec52 

0c6 

ocn 
ocn 

OC71 

OC7f 

y 83 s3 83 43 4} 
sj ss sj sj s3 8 
{33# » y y 4 
83 83 8J u I] 11 
} S s y y 49 ss ss sj 8j ss 83 
$}sassy sy a} 
ss sj aj sj ss sJ 
ff 11 
FF 11 ff 

FF 4B 74 41 45 47 
49 14 16 11 IF 7A 

} {{ s s: 9 
93 69 6A 89 5A 4A 

2 'S se g ? 
4E 7D 6D 8A IC 51 

{}so s s+±e 2 
SZ 7E 12 6C II ll 
FF '6 
FF 4t FF 

,cac 

,cu 
OC9D 
IC9D 

ICAI 

ICH 

,cc, 

S CD4 

11 FF Ff U U al 
83 83 83 83 8J 81 
{}t# rr r 
FF FF FF FF 11 FF n n FF FF Ff FF 
FF FF FF FF 81 8J 

# » U FF FF FF 
FF Ff FF 11 al 11 
FF Ff 
FF 11 Ff 

FF FF FF 40 44 46 
486 83 85 17 t2 9Z 
SI FF 
FF FF FF 42 FF ff 
FF Ff FF Ff 77 ff 
7S FF 
FF FF FF ff FF FF 
ff FF FF FF 78 96 
76 
FF FF 6Z ff FF ff 
FF FF FF 41 42 45 
FF FF 
FF 40 FF 

ICD7 
4CD7 18 82 82 82 82 82 

12 12 IZ 12 IZ IZ 
12 oa 

OCEl ot 12 12 12 12 IZ 
82 82 82 82 82 81 
11 FF 

ICFJ ff IZ az IZ IZ IZ 
IZ IZ IZ IZ 12 12 
12 

IDOi FF 12 12 12 1Z 1Z 
az 12 az az 12 12 
Ff 81 

IDIE FF 11 FF 

ODll 
ODll FF CA Dl U A4 A6 

A8 EZ E4 E6 ED o, 
D6 FF 

IDlf FF ID C4 A2 B7 A9 
Fl ca c, E7 a, U 
6B FF 

IDZD FF IF C6 15 CD Al 
~~ DC CC El EA AF 

ODJA FF El CZ IS II DI 
~~ ~~ EO CB ES DF 

0041 FF 4 FF 
ODO 
ODO 11 FF FF 12 12 IZ 

{} 43 ·? ·? z i 
005' Ot FF FF 1Z FF FF 

'{{{E 'Fr r 
1067 FF FF FF FF FF FF 

{{ F FF FF 1 s 
ID74 FF FF az FF FF FF 

{[; r • ii 

I 
lt..Z..l_lST 

DI 

DI 

DI 

DI 

DI 
I 
lt..Z..l_ZND 

DI 

DI 

DI 

DI 

DI 
I 
K_Z_U_1sT 

DI 

DI 

DI 

DI 

DI 
I 
lt_Z..U_ZND 

DI 

DI 

DI 

DI 

DI 

H_Z..l_lST 
DI 

DI 

DI 

DI 

DI 
I 
H...Z....l_ZND 

DI 

DI 

DI 

DI 

I 
H._Z_U_UT 

DI 

DI 

lAIEl IYTE I KATAKANA ZENKAKU LOWER 1ST IYTE 
1BH,83H,834,834,834,834,834,834,834,834,834,83H,83H,08H 

09N,13N,llN,llH,llH,llN,llH,llN,llN,83N,13H,11H,81H,-1 

-1,llH,13H,13N,ISN,13N,llH,llN,llH,llH,13H,83H,13H 

-l,83H,13H,83N,llH,13N,llH,13H,13N,13H,13N,13H,-1,llH 

-1,llN,-1 

LAIEl IYTE ; KATAKANA ZENKAKU lOWER ZND IYTE 
-1,61H,74N,41H,45H,47H,49H,14H,16N,IIH,IFH,7AH,77H,-1 

=1,5EH,65H,434,584,4AH,934,694,6AH,89H,5AH,4AH,4BH,­ 

-1,60H,67H,56H,6EH,,cH,,EH,7DH,6DH,IAN,ICH,50N,IOH 

-1,IDH,63H,54H,5CH,71H,5ZN,7EH,IZH,6CH,IIH,11H,-l,96H 

-l,40H,-l 

LAIEL IYTE I KATAKANA ZENKAKU UPPER 1ST IYTE 
11H,-l,-l,llN,13H,llH,llH,13H,13H,l]H,13H,llH,llH,OIH 

09H,-l,-l,13H,-1,-l,-l,-1,-l,-l,llH,-1,llH,-1 

-l,-l,-l,-l,-l,-l,-l,-1,-1,-1,llH,llH,llH 

-1,-1,llH,-1,-1,-1,-l,-l,-l,llH,llH,llH,-l,-1 

-1,llH,-1 

LABEL BYTE ; KATAKANA ZENKAKU UPPER 2ND IYTE 
=1,=1,=1,604,644,464,4684,834,854,874, 924,924,58H,-1 

-1,-1,-1,42N,-1,-1,-1,-1,-1,-1,77H,-l,75H,-l 

-l,-1,-1,-1,-1,-l,-1,-l,-1,-1,71H,96H,76H 

-1,-1,62H,-1,-l,-1,-1,-1,-1,41H,4ZH,45H,-1,-1 

-1,t,OH,-1 
LABEL BYTE ; HIRAGANA ZEHKAKU LOWER 1ST IYTE 

11H,IZH,IZH,12N,12H,12H,IZH,IZH,12H,12H,12H,12H,12H,DIH 

09H,12H,12H,12H,12H,12H,12H,12H,12N,12H,12H,11H,11H,-l 

-1,IZH,12H,IZH,IZH,IZH,IZH,12H,12H,IZH,12H,12H,IZH 

-1,12H,12H,12H,12H,IZH,IZH,12H,IZH,12H,IZH,12H,-1,11H 

-l,llH,-1 

LAIEL IYTE I HIRAGANA ZENKAKU LOWER 2ND IYTE tH OD6N,-l 
=1,0CAH,0DJH,0A0H,0AH,0A6H,0ABH, 0EZH,0ESH,6E6H,0EDH, D1 /+ 

=1,0BDH,0C6H,0A2H,OB7H,0A9SH,OF1H,0CS&H,0CSH,OE7H,08SH,4AH,+Nr"® 

-1,0IFH,OC6H,015H,OCDH,OAIH,OADH,ODCH,OCCH,DEIH,OEAH,OAFH,ODEH 

H tDFH,-1,HH 
-1,0EIH,DCZH,OllN,OIIH,ODON,OllH,ODDH,OEOH,OCIH,DEt' 

DI 

DI 

DI 

=1,60H,-1 

LAIEl IYTE ; HIRAOANA ZENKAKU U~PER lST IYTE H 
llH,-l,-l,12H,12H,12H,12H,12H,12H,12H,a2H,11H,llH,OI 

09H,-l,-1,IZH,-1,-1,-1,-1.-1.-1.alH,-l,llH,-l 

=1»-1,-1,-1,l»-lr-14-1,=1»=1»81H,83H;BIB 

1,-1,824,-1,-1%-1,-1,-1%-1,814,81H,814,-1%-l 
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ODIZ FF 11 FF DI -l,llH,-1 
I 

LABEL IYTE ; HIRAGANA ZENlAlU UPPER ZND IYTE ODll5 #_Z_U_2ND 
ODU FF FF FF 9F AS A5 DI -l,-l,-l,9FH,OA3H,OA5H,OA7H,0ElH,OElH,OE5H,OFOH,tZH,SIH,-l 

A7 El E3 ES FO 92 
511 FF 

-l,-l,-1,0AlH,-l,-1,-l,-l,-l,-l,77H,-l,75H,-l ODU FF FF FF Al FF FF DI 
FF FF FF FF 77 FF 
75 FF 

-l,-l,-l,-1,-l,-l,-l,-l,-l,-l,71H,t6H,76H ODAl FF FF FF FF FF FF DI 
FF FF FF FF 711 96 
76 

-l,-l,OClH,-l,-1,-l,•l,-l,-l,4lH,4ZH,4SH,-l,-l ODAE FF FF Cl FF FF FF DI 
FF FF FF 41 4 2 45 
FF FF 

ODIC FF 4 0 FF DI =1,40H,­ 

ODIF 

ODIF 52 
ODCO Ill DO 
ODCZ F6 06 03:H R 01 
ODC7 7', lE 
ODC9 3c 20 
ODCI 7C lA 
ODCD :SC 7E 
ODCF 7F 16 
ODDl 2C 20 
ODD3 II ODEI R 
ODD6 2E: D7 

ODDS CD 711 
ODDA Ill CZ 
ODDC 2C 20 
ODDE Ill 0E4A R 
ODEl 2E: D7 

ODE:S CD 7 8 
ODES 5A 
ODE6 c3 
ODE7 
ODE7 CD 711 
ODE9 5A 
ODEA c:s 
ODEI 

ODEI 
ODEI Ill Ill Ill 11 11 11 

Ill 11 
ODF:S Ill Ill Ill 11 11 11 

Ill Ill 
ODFI 112 112 12 112 12 112 

112 112 
0£0:S 112 112 11 11 Ill 11 

111 Ill 
1£11 Ill 112 112 112 112 112 

112 112 
0£1:S 112 112 112 112 112 112 

112 12 
0£11 112 112 112 112 8 2 112 

82 82 
0£2:S 8 2 112 82 11 Ill 81 

81 81 
OEZI 81 112 112 IZ 62 82 

82 112 
1£:s:S 112 112 s 2 8Z 8Z 8 2 

82 112 
1£:sl 82 12 112 82 12 12 

112 12 
OE43 02 82 82 11 Ill 81 

81 
OE4A 
0€+A 4 0 4 9 8D 9 4 ,. 93 

95 4 C 
0£52 69 6 A 96 71 4 3 7C 

4 4 SE 
0£SA 4F so 51 52 5:S 5 4 

s55 56 
0£62 57 58 4 6 4 7 8J 11 

8 6 «8 
OUA 9 7 60 61 6Z 6:S 6 4 

65 66 
0£72 67 68 6 9 6 A 6 B 6 C 

60 6£ 
0£7A 6F 70 71 72 73 7 4 

75 7 6 ouz 77 711 79 6D IIF 6E 
4 F 51 

0 £8A % D Ill 2 8J 8 4 115 
16 17 

0£92 1111 119 8 A •• ac 80 
IE IIF 

OEU 90 91 ,z 93 9 4 95 
96 91 

OEAZ ,. ,, 9 A 6F 62 7 0 so 

!--·------------------------------------------------------------ 1 ZEN_AN 
1 TRANSLATE A✓N TO ZENlAlU A✓N 
1 1Nut ,,, = SCAR cODE 
: AL = IBYTE JIS CODE <ZOH-7EHl 
I OUTPUT HONE 
1----------------------------------------------------------------- 
ZEN_AN PROC NEAR 
I 

PUSH 
MO V 
TEST 
JZ 
C11P 
JL 
Cl1P 
JG 
SUI 
110Y 
XLAT 

INT 
o V 
SUI 
110Y 
XLAT 

INT 
POP 
RET 

M_KAKU: 
INT 
POP 
RET 

ZEN_AN EHDP 
I 
Z..ALPHU 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

l__AlPHAZ 
DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

DI 

3gx rsvE Ax 1 x 
JKB FLAG,ZEHKAKU_STATE 
H KAKU l IF NOT ZENUlU THEH H_UKU 
AL,20H IF Al<ZOH THEN H.KAlU 
H_KAKU 
AL, 7EH 
H_KAKU 
AL, ZOH 
IX,OFFSET Z_ 
CS:Z_ALPHA! 

IF AL>7EH THEN H_KAKU 

; CONVERT ORIGIN 

ALP-,yyERT THE SCAM CODE TO 1ST BYTE 0F 
I CHRACTER CODE 

7&H I KAHAKAH ROUTINE 
AX,DX I RESTORE AX 
Al,ZOH ; COHYERT ORIGIN 

{'#:®{25,,3-'°cower 1we scR cot ra z re a 
- ; CHRACTER CGDE 

; lAHAKAN ROUTINE 711H 
DX 

7&H 
DX 

LAIEL IYTE I ZENlAltU ALPHA 1ST IYTE 
&lH,lllH,llH,llH,&lH,llH,l!H,lllH 

81H,81H,111H,&1H,81H,11H,&1H,81H 

8ZH,&ZH,8ZH,82H,8ZH,IZH,IZH,8ZH 

IZH,8ZH,111H,8lH,81H,81H,&1H,&lH 

&1H,12H,&ZH,&ZH,8ZH,&ZH,IZH,IZH 

&ZH,&ZH,IZH,&ZH,&ZH,IZH,IZH,IZH 

IZH,8ZH,IZH,IZH,IZH,8ZH,IZH,IZH 

8ZH,8ZH,8ZH,81H,81H,81H,81H,81H 

81H,IZH,8ZH,8ZH,8ZH,IZH,82H,IZH 

IZH,12H,IZH,IZH,IZH,IZH,IZH,IZN 

IZH,IZH,&ZH,IZH,IZH,&ZH,&ZH,&ZH 

&ZH,&ZH,IZH,&1H,11H,&1H,11H 

LAIEL IYTE I ZENlAlU ALPHA 2ND ITTE 
404,494,8DH,94H,904,9JH,9SH, 4CH 

694,6AH,96H,78H,434,7CH,44H,5EH 

4FH,50H,51H,5ZH,53H,54H,55H,56H 

57H,584,464,474,834,814,84H,48H 

97H,608,614,624,634,644,65H,66H 

67H,6&H,69H,6AH,61H,6CH,6DH,6EH 

6FH,70H,71H,72H,73H,74H,75H,76H 

77H,784,79H,6DH,8FH,6EH,4FH,518 

4DH,814,82H,834,844,854,864,87H 

88H,894,8A4,8BH,8CH,8DH,&EH,8FH 

9OH,91H,924,93H,94H, 95H,964,97H 

91H,99H,9AH,6FN,6ZH,70H,50H 
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,---------------------------------------------------------------- I DISPLAY SHIFT STATUS ROUTINE 
I 
I •••NOTE••• . THIS ROUTIHE DISPLAY CURRENT SHIFT STATUS . 
,---------------------------------------------------------------- I 

0EA9 IND PROC NEAR 
GEA9 F 6 H 0338 R IZ TEST JKB, FLAG Z,lNDICATOlt._OFF; INDICATOR SWITCH OFF 
OEAE 75 4 6 JNZ IHDT - 1 
ouo 53 PUSH IX I 
OEll 5Z PUSH Dx ; 
ouz F6 °' 0336 R 04 TEST JKI_FlAG,HlltAGAHA STATE TEST HIRAGANA SHIFT 007 7 4 05 JZ IHDl - HOT HIRAGANA SHIFT 009 II OEF7 It 11DV BX,OFFSET HESS SET HIRAGANA INDICATOR one El 18 Jl1P SHORT IHD4 DISPLAY IHOICATOR OEIE INDI : 
OEBE F6 06 us, It oz TEST JKB_FLAG,KATAKANA, STATE TEST KATAKANA SHIFT OECS 7 4 05 JZ INDZ - NOT KATAKANA SHIFT OEC5 .. OFOO R l'IOV IIX,OFFSET Kl'IESS SET KATAKANA IHOICATOR 
0EC& El OF Jl1P SHORT IND4 I DISPLAY INDICATOR OECA IND2: 
OECA F6 06 0017 R 40 TEST KII_FlAG,CAPS STATE TEST CAPS SHIFT OECF 74 D5 JZ INDS - HOT CAPS SHI FT OEDI .. OFU It l'IOV IX,OFFSET Cl'IESS SET CAPS INOICATDR 0ED El 0J Jl'IP SHORT IHD4 DISPLAY INDICATOR OED6 IHDJ: 
OED6 II OF12 R l'IOV IIX,OFFSET EJ1ESS J SET ALPHA/HUHERIC INDICATOR 0£09 IHD4: 
OED9 IA UDO 110V DX,OAOOH SET lOW,COlDUl1 OEDC El OFZ5 It CALL WRITE DISPLAY OEDF f6 06 0336 R 01 TEST JKI_FLAG,ZENKAKU STATE TEST ZEHKAKU SHIFT GEE 7 4 05 JZ IHD5 - NOT ZENKAKU SHIFT OEU II OFZI R 110V IIX,DFFSET l'IESSZ SET ZENKAKU INDICATOR OEEt El OS Jl'IP SHORT IND6 DISPLAY INDICATOR OEU INDS: 
IEEI II OFU R l'IOV IX,DFFSET l'IESS1 I SET HAHKAKU INDICATOR OEEE IHD6 : 
OEEE U OAOI l'IOV DX,OAOIN SET lOW,COlDUII OEFI Ea OFZS R CALL WRITE DISPLAY 
OEF4 5A POP DX 
OEFS 51 POP IX 
OEF6 IHDT : 
OEF6 cs RET 
OEF7 IHD EHDP 

OEF7 HEss LABEL WORD 
Off7 11 79 82 A9 82 C8 DI 081H,07tH,012H,OA9H,OIZH,OCIH,011H,045H,'t' 81 65 26 
IFOO Kl'IESS LAIEL WORD 
IFOO 11 79 8J 4A 8J 69 DI Oa1H,079H,08SH,04AH,OISH,069H,011H,045H,'t' 

11 45 24 
OFO, Cl'IESS LAIEL WORD IFO, 81 79 43 61 70 73 DI 081H,079H,04SH,061H,070H,07SH,011H,045H,'t' 

11 45 24 
IFIZ EJ1ESS LABEL IIYTE 
IFIZ 81 79 89 70 to 9 4 DI 081H,079H,089H,070H,090H,094H,111H,045H,'t' 

81 45 26 
DFU l'IESS1 LABEL BYTE IFU 9 4 IC 11 7A 24 DI 096H,0BCH,0814,07AH,'$ IFZO l'IESSZ LABEL BYTE OFZO '1 5S at 7A 24 DI 091H,05SH,081H,07AH,'t' 

PAGE 
,--------------------------------------------------------------- ; ~ESSAGE WRITE ROUTIHE 

INPUT ax 
DH 
DL 

OUTPUT 

OFFSET OF l'IESSAGE HEAD 
ROW 
COLUl'I 

.NOHE. 

NH HOTE HI 
ESSAGE FORMAT 

1<------------ N+1 IYTE ------------->1 
CCil,CCZl,CCS>,-----------------,CCHl,'t' 

IFZ5 
OFZ5 
OF26 
OF27 
OFZt 
DFZI 
OFZD 
OF2E 
0F2F 
OFSZ 
OFH 
0f S6 
OF38 
OF3A 
OFSC 
IFSC 
OF40 
0F42 
OF45 
OF46 
OF48 
0F4 
OF4€ 
OF4D 

50 
55 
8B EA 
B4 83 co 10 
51 
52 
at 2000 
4 81 
CD 10 aa 05 
84 82 
CD 10 

Z2E: 80 3F 24 
74 0€ 
2E: U 07 
53 
IS OF 
84 8E 
CD 10 
58 
43 

!--------------------------------------------------------------- WRITE PROC HEAR 
PUSH AX 
PUSH IP 
PIOV IP,DX 
l'IOV AH,UH 
INT 10H 
PUSH ex 
PUSH DX 
l'IOV CX,2000H 
l'IOY AH,alH 
INT 10H 
110V DX,IP 
IIOV AH,&2H 
INT JOH 

NRI : 
Cl1P 
JE 
l'IOV 
PUSH 
PIOV 
l'IOV 
IHT 
POP 
INC 

IIYTE PTR CS1[IX],•t• 
WR2 
Al ,CS: UXJ 
IX 
IL,OFH 
AH, 8EH 
10H 
IX 
IX 
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READ ALTERNATE CURSOR POSITION 
AND CURSOR TYPE 

• • ERASE ALTERNATE CURSOR 
• SET ALTERNATE CURSOR POSITIOH 
IS END OF HESSAGRE 
YES, 
LOAD CHARACTER 

1 SET COLOR IIH GRAPHIC l'IODE) 

I IIDS CALL 10H 

J INCREMENT POINTER 



OF4E EB EC 
OF50 
OF50 5 A 
OF51 4 az 
OF53 CD 10 
OF55 59 
OF56 114 ll1 
OF5ll CD 10 
OF5A 5D 
OF511 58 
OF5C Cl 
OF5D 

WRZr 
JP SHORT WR! 

ox 
AH,82H 
10H 
ex 
AH,lllH 
lOH 
IP 
AX 

RECOVER ALTERNATE CURSOR POSITION • 
RECOVER ALTERNATE CURSOR TYPE • 

OF5D 

OF5D 
OF5D lE 
OF5E 53 
OF5F 51 
OF60 56 
DF61 Ell 0000 E 
OF66 8 1 E OOlC R 
OF6ll 8 F 3 
OFU Ell 0419 R 
DF6D 31 lE DOU R 
DF71 75 33 
OF73 8 B lE 0339 R 
OF77 3 B 37 
DF79 F7 C6 FFOO 
DF7D 7 4 2D 
OF7F ll1 E6 DOFF 
OF&3 ll1 FE 00111 
DF&7 72 16 
DF&9 ll1 FE 009F 
DFllD 76 oc 
OF&F Ill FE OOEO 
DF93 72 OA 
DF95 111 FE OOEI' 
DF99 77 0 4 
DF911 
OF91 ., lE ODlC R 
OF9F 
DF9F 53 
DFAO E8 OAFO R 
OFA3 58 
OFA<t El lC 
DFA6 
DFA6 F6 06 OOH R 04 
OFAB 7 4 DI 
DFAD 53 
OFAE n 0001 
OFll 19 0010 
DFll4 Ell 0000 E 
DFll7 5 
DFllll 
OFH a, 36 0339 It 
OFIIC a, 0 4 
OFIIE ., lE 0D1C R 
OFC2 
OFCZ 5E 
OFC3 59 
OFC4 5 8 
OFC5 lF 
OFC6 CF 
OFC7 

ll'C7 
1100 
1100 

POI' 
POV 
INT 
POI' 
POV 
IHT 
POP 
POI' 
RET 

WltlTE ENDI' 
l'AGE 

1------------------------------------------------------------------ I INT 79H <SAVE DATA INTO IIUFFER) 
I IHPUT: AX 
I OUTl'UT: NOHE 
1--------------------------------------------------- I 
BUFFER_QUEING PROC FAR 

ASSUME CS±CODE,DS:DATA 
KQ1: 

KQ2: 

PUSH 
PUSH 
PUSH 
PUSH 
CALL 
POV 
Pov 
CALL 
CHP 
JNE 
AO V 
MO V 
TEST 
JE 
AND 
CrP 
JI 
CHP 
JIE 
CAP 
JI 
CAP 
J A 

Two_YT : 
PO V 

ONE_IIYT: 
PUSH 
CALL 
POP 
JP 
TEST 
JZ 
l'USH 
Ov 
HOY 
CALL 

KQ4 + 

CODE 

OS 
IX 
ex 
SI 
ODS 
BX,IIUFFER_TUL 
Sl,IIX 
4 
IIX,IIUFFER_HEAD 
K Q2 
BX,FIRST_PTR 
SI,(IIXJ 
SI,OFFDDH 
OHE_IIYT 
SI,OOFFH 
S1,81H 
ONE_BYT 
SI. 9FH 
TWO_IYT 
SI,OEOH 
OHE_IIYT 
SI,OEFH 
OHE_IYT I --- 

IUFFElt .... TAll,IX 

IX 
{go ss 
SHORT KQ4 

FIRST PTR,SI 
(Sll,Ix 
IUFFER__TAIL, IX 

SI ex 
IX 
OS 

POINT DS AT 1105 DATA SEGMENT 
GET THE END POINTER TO THE IUFFEll 
SAYE THE VALUE 
ADVANCE THE TAIL 
HAS THE IUFFER .,_Al'PED AROUND! 
IUFFER_FlLL_IEEP 

--- SI=COHTEHT OF PREVIOUS DATA 

• • • • • I I 
l I 

RECOGNIZE PREVIOUS DATA JS FIRST IYTE OF KANJI 

l IACK THE POINTER 

SAYE BUFFER_TAIL 
CALL ERROR BEEP ROUTINE 
RETRIEVE IUFFER TAIL 
RETURN FROH INTERRUPT 

KQJ: 

3,'··°-··<1-",3. 3,3#33,55%5.® 
IX SAVE BUFFER_TAIL VALUE 
IX,lH DURATION OF CLICK 
CX,lOH FREQUENCY OF CLICK 
Kll .... HOISE OUTPUT AUDIO FEEDBACK OF KEY 

STROKE 
IX RETRIEVE IUFFER__TAJL VALUE 

EORIZE POINTER 
STORE THE VALUE 
HOVE THE POINTER UP 

POP 
POP 
POI' 
POP 
IRET 

4{[. sue1a ts 
Ill 11 l: 111: l I I l 11 l l I I I I I I I llll I II II Ill lllllll lllllll lllllllllllllllll ORG I 

ORO IEGIH+llDOH 
ENDS 
ENO 

RETURN FRON INTERRUPT 
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••••••••••••• •••••••••••• • • PODULE 5 w • • •••••••••••• •••••••••••• 

ODID 
0000 
0003 ooo, 
000, 
oooc 
OOOF 
0012 
0015 
0018 
0011 
OOlE 
1021 
0 024 
0027 
002A 
102D 
0030 
0033 
036 
0039 
003C 
003F 
00462 
0065 
0068 
0 04B 
004E 
0051 
0056 
0055 
0o56 
0057 
0055 
0059 
005A 
0051 
005C 
005D 
OOSE 
OOSF 
DUO 
00'1 
0062 
OUl 
006' 
DOU 
O 066 
00'7 
oou 
0069 oou 
oou 
006C 
IUD 
006E 
OUF 
0070 
0171 
0072 
0073 
007" 
0075 
007' 
0077 
0078 
007' 
007A 
0071 
007C 
007D 
OOH 
OOH ooao 
00&1 ooaz 
008J 
008 
0 085 oou 

40 19 
4G 19 
40 19 
40 19 
84 19 
846 19 
80 19 
00 00 
8c 19 
IC 19 
84 19 
00 00 
00 00 
00 00 
00 00 
00 00 
40 QB 
40 O 
40 OB 
0 01 
86 19 
84 19 
ao 19 
00 00 
Sc 19 
5C 19 
86 19 
AC 19 
00 
00 
F8 
Fl 
OD 
00 
ao 
ao 
70 
10 
F 8 
fl 
00 
00 ao 
00 
6 0 
00 
IO 
10 ,a 
00 
6 0 
10 
71 
00 
91 
10 
6 0 
11 
91 

'° 7 8 
ao 
,a 
EO 
7 8 
co 
78 
EO 
71 
FO 
Fl 
Fl 
00 
00 
ao 
10 
20 
2G 
co 

28 
28 
50 
50 
2 8 
28 so 
00 
14 
28 
50 
00 
00 
00 
00 
00 
28 
2 8 
50 
50 
2 8 
2 8 
50 
00 
1 6 
28 
50 
5 0 

1-- INT 5 -----------------------------------------------------------, 1 THIS lOGIC Will IE INVOKED IY INTERRUPT 05H TO PRINT THE I 
I SCREEN. I 
I I 
1 5010 THE STATUS OF THE PRINT SClEEK. I 
I I 
I = 0 1 PRINT SCREEN ISN'T CAllED. I 
l l 1 = 1 t PRINT SCREEN IS IN PROGRESS l 

l 
, =-1 t ERROR EKCOUHTED DURING PRINTING I 
,-------------------------------------------------------------------, 
1---------------------------------------------------------------------1 1 VIDEO HODE TABLE 
,--------------------------------------------------------------------, 1 IYTE 1 7 , 6 01 CHARACTER , 10 GRAPHIC 1 

5 - 0 1 COLOR TAILE OFFSET 1 
I 

BYTE 2 7 - 0 + VERTICAL SCREEN SIZECSIZVI WHEM GRAPHIC> 1 
I 

BYTE 3 7 - 0 1 HOUZOHTAl SCREEN SIZE I 

TABLE PROC NEAR '7 
"ODETll DI OOH,019H,028H I C (40,25) 1KATIVE 

DI OOH,019H,028H l C 00,25) 
DI OOH,Ol9H,050H I C (10,25) 
DI 0t,OH,Ol9H,050H IC (I0,25) 
DI 08t,H,Ol9H,021H I G (l20,20I) 
DI 08t,H,019H,021H I G 020,200) 
DI OIOH,Ol9H,050H I G (6t,0,200) 
DI OOOH,DOOH,OOOH I HOT VAllD 
DI OICH, O 19H, 0 UH I G nu, 200 l 
DI DICH, 019H, 021H I G 020,200) 
DB 084H,019H,050H ; G (€660,200) 
DI OOOH,OOOH,OOOH I NOT VAllD 
DI OOOH, OOOH, OOOH NOT VALID 
DI OOOH,OOOH,OOOH NOT VAllD 
DI OOOH,OOOH,OOOH HOT VALID 
DI OOOH,OOOH,OOOH IIOT VALID 
DI 040H,OOIH,021H C 140,11) 
DI 040H,OOIH,021H C 140,11) 
DI 040H,OOIH,050H C CIO,lll 
DI 040H,OOIH,050H C (IO,lll 
DI O&t,H,Ol9H,021H G 020,200) 
DI Olt,H,019H,021H G 020,200) 
DI DIOH,Ol9H,050H G '640,200) 
DI OOOH,OOOH,OOOH HOT VALID 
DB O8CH,0194,014H G (160,200) 
DI t&CH,Ol9H,021H G (120,200) 
DB 0864,0194,050H G (640,200) 
DI OACH,01tH,OSOH G (6t,0,200) 

DOTTIL DI OOOH 2 COLOR 
DI IOOH 
DI OFIH 
DI OFaH 
DI OOOH I 4 COLOR 
DI OOOH 
DI OIOH 
DI OIOH 
DI 070H 
DI 070H 
DI OFIH 
DI OF&H 
DI OOOH I 1, COlOR 
DI OOOH 
DI OIOH 
DI OOOH 
DI HOH 
DI OOOH 
DI 0IOH 
DI 010H 
DI 091H 
DI OOOH 
DI 060H 
DI OlOH 
DI 07aH 
DI OOOH 
DI OtaH 
DI 0 l0H 
DI OUH 
DI OllH 
DI 098H 
DI 060H 
DI 071H 
DI OIOH 
DI 091H 
DI OEOH 
DI 071H 
DI OCOH 
DI 071H 
DI OEOH 
DI 071H 
DI OFOH 
DI OF&H 
DI OFIH 
DI OOOH I $UPER 1' COlDII 
DI OOOH 
DI OIOH 
DI OIOH 
DI 020H 
DI 020H 
DI OCOH 
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0017 Cl 
OOH 21 
oou 21 
oou EO 
OOH El nae 5 8 
IOID 58 
ODIE Fl 
DOif fl 
00,0 00 
00'1 00 
0092 ao 
0093 ao 
009' 20 
00'5 21 
OOH co 
0097 Cl 
0091 28 
0099 28 
009A El 
oon £0 
009C 51 
0o9Do 51 
009E Fl 
009f fl 
IOAO 

IOU oou 1£ 
OOll 06 
OOAZ 51 oou 53 
O 0A6 51 
O 0A5 52 oou 56 
00l7 57 
oua II---- It 
DOU aE D& 
OOAD II --- R 
OOBO &E C 
ouz ao u 101£ 11 11 
0087 74 646 
OOl9 26: ao lE 0101 11 11 
OOIF 74 5¢ 
tGCI 26: C6 06 0000 l 01 
IOC7 E8 0230 R 
OOCA 89 26 0069 It 
DOCE El OHf R 
ODDI U 26 0003 It 
ODDS AO 0004 R 
0 01)1 50 
DOD9 B4 F 
oooa CD 10 
ODDD u 3E oua 11 
00[1 32 E 
IIB 8 F8 
00£5 0J F8 
00£7 13 Fl 
OOEt 2E: IA 15 0111 It 
ODEE A2 OHD R 
OOFI 10 lE 006D It OI OOFl 74 13 
OOFI 7F 38 
IOFA Et oua 11 
OOFD IE ---- It 0100 8E C6 
0102 261 FE 06 0000 It 0107 51 
OIU Ea uoa R 
OIOI n Z6 °'" 11 OIOF IE ---- R 0112 IE C6 
0116 26: 80 2E oon It 12 IIIA E8 0242 R 
OIID Sf 
OIIE 5E 
DIIF 5A 
0120 5 9 
D121 58 
0122 58 
0123 07 
0124 IF 
0125 CF 
0126 

0126 
0126 52 
0127 33 D2 
0129 CD 17 
0128 Fs Cs oa 012£ 75 DE 
0130 5 0131 C3 
0132 

0132 
0132 DB 7814 

DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 

TAIL£ EHDP 
1---------------------------------------------------------------------1 
I IIAIH ROUTINE 1 

·---------------------------------------------------------------------1 PRINT_SCREEN PROC FAR 
PUSH DS !SAYE REGS. PUSH ES 
PUSH AX 
PUSH IX 
PUSH ex 
PUSH DX 
PUSH SI 
PUSH DI 
Ov AX,DSEGA 
IIOY DS,AX 
IIOY AX,XXDATA 
HOY ES,AX 
CIIP STATUS17,1 
JE RETURH 
CMP STATUS_IYTE,l 
JE RETURN 
IIOY STATUS_IYTE,l 
CALL IHIT 
IIOY SPSAYE5,SP 
CALL CRLf 
IIOY AH,CPI 
IIOY Al, LPI 
PUSH AX 
MOY AH, 15 
INT IOH 
IIOY PAGEHO,IH 
XOR AH,AH 
Pov DI,AX 
ADD DI,AX 
ADD DI, AX 
IIOY Al,MODETILIDIJ 
IIOY YIDEO_IIODE,Al 
CIIP YIDEO_IIODE,0 
JE UENO 
JG CHAR 
JIIP GRAPH 

EXIT1 IIOY 51,XXDATA 
ov ES,SI 
INC STATUS_IYTE 
POP IX 
CALL CPILPI 

AIEND1 IIOY SP,SPSAYES 
IIOY SI,XXDATA 
IIOY ES,SI 
SUI STATUS_IYTE,2 
CALL POST 

IIETURN1 POP DI 
POP SI 
POP DX 
PDP ex 
POP IX 
POP AX 
POP ES 
POP OS 
IRET 

PRINT_SCREEH EHDP ----------------------------------------J 
; Ir 17 CALL ROUTINE ••••-----------------------: 
iNT17 PROC HEAR 

PUSH DX 
XOR DX,DX 
INT 17N 
TEST AH,08H 
JHZ AIEHD 
POP DX 
RET 

~~!:~---~~~~----------------------------------------------------------1 I CHARACTER HARD COPY I 
:---------------------------------------------------------------------, CHAR PROC HUR 

Pov BX,7814H 

OCOH 
OZIH 
OZIH 
OEOH 
OEOH 
058H 
05BH 
OFIH 
Of&H 
OOOH 
OOOH 
OIOH 
OIOH 
020H 
020H 
OCOH 
OCOH 
0 28H 
021H 
OEOH 
OEOH 
058H 
058H 
OFIH 
OFIH 

1SET DS 
;5ET ES 

;IS INT17 IN PROGRESS t 

1IS INT5 IN PROGRESS t 

;INITIAL PROCESS 

ISi.YE tPI,lPI 

1GET DISPLAY STATUS I.HD PAGE 

IHODE CHECK 

1SET VIDEO IIODE 

!CHARACTER 
I GRAPHIC 
1SET NORIIAL STATUS 

11tESTORE CPI,LPI 

;RESTORE SP 
1SET ERROR STATUS 

1POST IIOUTIHE 

1IHT 17 
1ERROR t 

16 CPI » 6 LPI SET 
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0135 Ea 0301 R CALL CPILPI 
Olli 2E: 8A AD 0001 R PIOV CH,NODETIL+l[ DIJ ISET DISPLAY SIZE TO CX OllD 2E: 8A 8D 0002 R PIOV CL,NODETIL+21Dil 0162 32 F6 XOR DH,DH 10 -> V.POS 0144 32 D2 CHAROO, XOR DL,DL 30 => H.POS 0146 33 F6 XOR SI,SI ;O -> IUF.,os 0148 ll<t 02 CHARI0 : PIOY AH,2 3MOVE CURSOR O14A &A J£ 0068 R NOY IH,l'AGENO 014£ co 10 INT 10H 0150 B4 08 PIOY AH, 8 1READ CHAUCTER & ATTRUUTE 0152 8A J£ 0068 R PIOY IH,PAGENO 0156 co 10 INT 10H 0158 3C lC CNP AL, lCH ;FDRIIAT CHARACTER t 015A 77 22 J FORMAT 015C 3C 19 CMP AL. 19H OISE 77 lC J A CHTROL ouo 3C la CHP AL,18H 01'2 77 1A J A FORMAT 0164 3C 17 C HP AL, 17H 0166 77 16 JA CNTROL oua JC 14 CNP AL, 14H 
016A 77 12 J A FORNAT ouc 3C 10 CNP AL. 10H OUE 77 oc J A CNTROL 0170 3C OF CNP AL, OFH 0172 77 OA J A FORNAT 0174 JC 06 CPIP AL,06H 0176 77 06 J A CNTROL 0171 3C 00 CPIP AL, OOH 017A 77 oz J A FORNAT 017C 10 20 CNTROL: PIOY Al, I . 
017E 88 84 0 3D4 R FDRNAT: PIOY {#E {AR:: SET CHARACTER 0112 C6 86 0474 R 00 PIOY SET A TTRIIUTE 0117 4 6 IHC SI UP IUFFER POSITION 0188 FE CZ INC DL UP HORIZONTAL POSITION 018A 3A Dl CPIP DL.Cl LIIT ? OIIC 75 BA JNE CHARlO Ol&E 51 PUSH ex !PRINT CHARACTER Ol&F B 4 OIi POV AH, 11 0191 ao IE 03D4 R LEA #4#-w 0195 ao 3E 0474 R LEA 0199 8 8 CE HOV 01911 E8 012' R CALL INT17 019E 59 POP ex 019F FE C6 IHC DH 1UP VERTICAL POSITION OIAl 3 A F5 CPIP DH,CH OIA3 75 9F JNE CHAROO O1A5 E9 OOFD R JPIP EXIT oua CHAR ENDP 

.--------------------------------------------------- I . GRAPHIC HARD COPY I . ---------------------------------------------------------------------1 oua GRAPH l'ROC NEAR oua Ill 7110 NOV IX, 7810H 16 CPI % 7.5 LPI SET O1AB E8 0308 R CALL CPILl'I OIAE 8 ocos PIOV AX,OCOSH 1SET UHIDIRECTION 0111 117 00 PIOV IH,O 0113 Ea 0126 It CALL INTI 7 01B6 B8 0011 PIOV AX,001BH 1SET 3 IYTE TRANSPIISSION 0119 E8 0126 It CALL INT17 OllC DB8 0021 PIOV AX,0021H OllF E 8 0126 R CALL INT17 OlCZ Ea 025A It CALL SIZES ET OIC5 33 C9 XOR ex.ex ; 0 > H.POS OIC7 El 0317 R GR GO : CALL ESCXl 1ESC + X + 1 + Nl ♦ NZ OlCA 8 B 16 0062 R NOV DX,VSIZE ;VSIZE -> V.POS OlCE 4 A DEC DX OICF &I 36 006E R GR10: PIOV Sl,SLICE 1SET COUNT OlDl 33 FF XOR Dl,DI OlD5 51 PUSH ex OID6 El OZIE It GR24 : CALL DOTSET ;DOT PATTERN SET 01D9 41 INC ex IPIOVE POSITION RIGHT OlDA 21 36 O 06 4 II SUI SI,HRATIO OIDE 75 F6 JNZ GR20 OlEO II OE 0066 II PIOV CX,VRATIO 1PRINT DOT PATTERN OLE4 51 GR40 PUSH ex 01E5 33 FF XOR DI ,DI 01E7 8 8 OE 0000 It PIOV CX. PRINTER_ID 1SLICE ¢ 8 -> CX OlEI 41 INC ex OlEC S1 GRS0 + PUSH ex ;SET DOT PATT9N TO AN OlED 19 oooa NOV ex.a OIFO 8 A s5 00so II GR6¢ + AO V AL ,DOTIDil O1F4 01 EO SHL AX, I OIF6 aa as ooao R NOV DOTIDIJ ,Al OIFA 4 7 INC DI OlFI E2 F3 LOOP GR60 OlFO 59 POP ex OlFE 8 A C 4 110V AL» AH !PRINTING 0200 32 E6 XOR AH, AH 0202 E& 0 126 It CALL INT11 0205 EZ ES LOOP GR50 0201 59 1'01' ex 0208 EZ DA LOOP GR40 020A 5 9 POP ex 0201 ,.,. 
DEC DX 1UI' VERTlCAL POSITION ozoc 8J FA 00 C HP DX,O 020F 70 IE JNL GRlO 1llPIIT ? 0211 El OllF R CALL CRLF I LINE FEED 0216 Al OO&E R MO V AX, SLICE 1SLICE I HUTIO => AX 0211 33 D2 XOR DX,DX I 0219 F7 36 0 066 R DIV HRATIO 0210 03 ca ADD CX,AX 1UP HORIZONTAL POSITION 021F 31 OE 0060 It CPIP CX,HSIZE 
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DUS 7C A2 
9225 .. ,cu 
0224 II ti 
0224 t 0124 R 
U2D lt UID R 
Ust 

02SD 
0230 5E 
D2Sl lE 
D2lZ 07 
ozss AO OOH It 
0236 50 
0237 84 03 
0239 8 A lE OOH It 
OZSD CD 10 
02lF 5Z 
0 240 56 
0 241 Cl 
IZ4Z 

0262 
0242 5E 
0263 SA 
0 244 ao lE tHD It .. 
0249 7C oa 
0 248 B oz 
026D 8 A lE OUI It 
0251 CD 10 
DZSS SI 
0254 aa lE 00z6 R 
0251 56 
0259 Cl 

125A 

02SA 
02SA 
ozsc 
12'1 
0263 
02'5 
026& 
026 
026F 
0211 
0274 
021A ozao 
0212 
0288 
0211 
0211 
D29l 
0295 
0291 
029D 
029F 
02A2 
02A7 
0244 
OZIO 
0 284 
028' 
021& 
ozu 
021D 
OZIE 

OZIE 
OZIE 
021F 
ozco 
02C2 
02c4 
02C8 
12CA 
02cc 
D2CF 
02D1 
02DS 
02D7 
02DC 
02EI 
02ES 
02E7 
02E9 
OZEI 
02ED 
02FI 
02FS 
02F6 
OZF& 
0 2FA 
02FC 

32 E4 
2E: 8A 85 0011 R 
II OS 
DS Et 
AS 0062 It 
32 E6 
ze, aA as 0002 R 
DS ED 
.U OHO R 
C7 06 0066 R 0102 
81 J£ 0062 R 00CS 
7F 06 
C7 06 0066 R 0605 
Al 0000 R 
1 J£ 0060 R 0168 
7F OC 
DI EO 
&I lE 0160 It 0014 
7F 02 
DO ED 
AJ 0064 R 
2E: 8A as 0001 It 
Al IOU R 
81 26 006B R 003F 
&I GE ODOD It 
IO DI 
FE Cl 
F6 El 
Al 006E It 
Cl 

51 
52 
U OD 
CD 10 
31 OE IHI I 
7c 62 
ID 00 
ZS OOIF 
II DI 
Dl El 
03 IE 0161 It 
2E, &A 17 OOSt, It 
ZE: 8A 97 0055 It 
&I lE 006' R 
DI El 
II Cl 
01 DI 
75 06 
II OE DIOO R 
88 DB5 ooao R 
47 
E2 Ft n ca 
DI DI 
74 07 

JL 
POV 
IIOV 
CALL 
3P 

GRAPH EHDP 

1---------------------------------------------------------------------, I INITIAL PROCESS 1 ,---------------------------------------------------------------------, IHIT PROC NEAR 
PDP SI !SAVE RETURN ADDRESS 
PUSH DS 1RESET ES POP ES 
"OY AL,LF_CT 1SAVE LINE FEED COUNT PUSH AX 
"ov AH,l ;SAVE CURSOR POSITION 
HOv BH,PAGEHO 
INT lOH 
PUSH DX 
PUSH SI 1RESTORE RETUltN ADDRESS RET 

IHIT ENDP 
,---------------------------------------------------------------------, ; POST PROCESS I 
~o;r----;;oc "e;;--------------------------------------------------, 

POP SI 1SAYE RETURN ADDRESS 
POP DX !RESTORE CURSOR POSITION 
y" {3g?®9s· 
MOV AH,2 
Ov BH,PAGENO 
INT lOH 

POST10: POP IX ,RESTORE LINE FEED COUNT 
{C!% {4;-·re 
ltET 

GIIOO 
AX, DCl5N 
IH, 1 
INTl7 
UIT 

1SET IIDIRECTIOH 

I 
l'OST ENDP 

·,---------------------------------------------------------------------, I DOT SIZE SET 1 
;---------------------------------------------------------------------, SIZESET PROC NEAR 

XOR AH,AH 
Pov AL·MODETBL+IIDIJ 
Hov CL,J 
SHL AX,Cl 
Pov VS1ZE,AX 
XOR AH,AH 
Ov AL,MODETBL+Z(DI) 
SHL AX,Cl 
NDY HSIZE,AX 
Pov VRATIO,2 
CNP YSIZE,200 
JG SIZE DD 
Pov VRATIO,5 

51ZEOO: NOY AX,PRIHTER_ID 
CNP HSIZE,360 
JG SIZEID 
SHL Al,1 
CNP HSIZE,110 
JG SlZElO 
SHL Al,1 

SIZElO: NOY HRATIO,AX 
OV AL,MODETBL+O(DI) 
NOY COLORTB,AX 
AND COLORTl,OOlFH 
Ov CX,PRINTER_ID 
l!OY AL,1 
INC Cl 
UL CL 
l!OY SLICE,AX 
RET 

~!~!~!!_!~~~----------------------------------------------------------, I DOT STORE I 
,---------------------------------------------------------------------, DOTSET l'RDC HEAR 

PUSH ex 
l'USH DX 
11DY AH, ll 
INT lOH 
CNP ex. HSIZE 
Jl DOTOO 
110V AL,0 

DOTOl1 AND AX,OOOFH 
Ov BX,AX 
SHL IX, I 
ADD IX,COLORTI 
"OV DH,DOTTIL+O[IXJ 
NOY DL,DOTTBL+l[IXJ 
POV BX,HRATIO 
SHR IX, I 
Pov Cx,BX 
OR BX, BX 
JNZ DOT20 
110Y CX,PRINTER_ID 

DOT20+ HOV DOT[DI),DH 
INC DI 
LOOI' DOT20 
110Y ex.ax 
OR ax. BX 
JZ DOTH 

1SET VERTICAL DDT SIZE 

1SET HORIZONTAL DOT SIZE 

1SET ENLARGE RATIO 
,+-----------•------•------• [±.us,gr±]ra] 
; 200 I X 5 I • 5 
J♦-----------•------♦------♦
:1-H._sizE !_PT-1_!_PT-2_1 

I S61 - I X 1 I • Z I 111 - lU X 2 • It 
l 0 - 110 X \ • I 
,+-----------•------♦------• 1SET COLOR TAILE OFFSET 

ISET SLICE SIZE (16 OR 24) 

JREAD DOT 

1SET VERTICAL NASK 

1SET HORIZONTAL RATIO 

IDOT PATTERN SET 
160 11DDE ? 

1640 ODE t 
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02FE 8 8 95 ooao It 
0302 47 
0303 E2 Ft 
0305 5 A 
0306 59 
0307 Cl 
0308 

0301 
OlOI II OCOl 
0308 El 0126 R 
030£ & A Fl 
0310 II OC02 
0313 El 0126 R 
0316 Cl 
0317 

0317 
317 II 0011 
OlU El 0126 R 
0310 II 0025 
0320 El 0126 R 
0323 II 0031 
0326 El 0126 R 
0329 Al 0062 R 
DlZC F7 2 6 0066 R 
OllO 50 
Olli 8A C 4 
Dlll l2 E4 
OHS El 0126 It 
Olli 58 
0339 32 E4 
Olli El D126 R 
03lE Cl 
033F 

OUF 
OUF II ooao 
0342 El 0126 R 
03%5 ll lE DODO R 11 
034A 75 07 
034C .. OOOA 
OHF El 0126 R 
0352 Cl 
0353 .. 041B 
0356 El D126 R 
0359 aa 0 425 
Ol5C El 0126 R 
035F aa 0435 
01'2 El D 126 R 
3365 II 0400 
0368 El 0126 R 
0368 II 0410 
OJ6E El 0 126 R 
OS71 Cl 
0372 
OlCO 
UCO 

DOT30+ HOV 
INC 
LOOP 

DDTHr POP 
POP 
RET 

OOTSET EHDP 
1---------------------------------------------------------------------1 1 CPI Ll'I SET ROUTINE (IN I CPI, IL I LPI) I 

.---------------------------------------------------------------------1 CPILl'I PROC . HEAR 
AOV AX,0COIH 
CALL IHT17 
Ov BH,BL 
MOv AX,0C02H 
CALL IHTl 7 
RET 

Cl'Ill'I EHDP 
1-------------------------------------------------------------------1 ; ESC ♦ lC ♦ 1 ♦ Hl ♦ H2 I 
.--------------------------------------------------------------------1 ESClCl PRDC HEAR 

HOV AX,001BH 
CALL IHT17 
HOV AX,0025H 
CALL INTI 7 
HOV AX,0031H 
CALL IHTl 7 
Pov AX,VSIZE 
UL VRATIO 
PUSH AX 
HOV AL,AH 
XOR AH, AH 
CALL IHTl 7 
POP AX 
XOR AH,AH 
CALL IHT17 
RET 

E5CX1 EHDP 
.-----------------------------------------------------------------; 

DOTIOIJ ,DL 
01 
DOTlD 
DX ex 

JCPI SET 

:LPI SET 

;ESC 

; NIN2 YSlZE X YRATIO 

; CR. LF. 
,-------------------------------------------------------------------J CRLF PRDC HEAR . 

Ov AX,000DH 
CALL IHT17 
CHP PRINTER_ID,l 
JHE CRIO 
POV AX,000AH 
CALL IHT17 
RET 

CR1G+ POV 
CALL 
HO V 
CALL 
HO V 
CALL 
HOV 
CALL 
POV 
CALL 
RET 
EHDI' 
ORG 
ENDS 
EHD 

CRLF 

CODE 

; CR 

;l'T-1 
;HO 
;LF (FOR l'T-1> 

AX,OHIH 
IHT17 
AX,0625H 
1HT17 
AX,0435H 
IHT17 
AX,0400H 
IHT17 
AX,0410H 
IHT17 

;VERTICAL FEED CFOR PT-Z> 

IEGIH+llCOH 
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••••••••••••• ••••••••••••• • • PODULE 12 • • ••••••••••••• ••••••••••••• 

1-- INT 17 -----------------------------------------------------------, j PRINTER IO 3 
I INPUT I 
I AH•O I PRJHT A CODE JH AL I 
I Al I OUTPUT DA TA I 

: AH=l I JHJTJALIZE PRIHTER I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AH=2 1 READ PRINTER STATUS=1 IN AH ' . ' i 
SELECT 

OUT OF PAPER 
RESERVED 

=BUSY 

AH=3J 1 READ 
1 

PRINTER STATUS-2 

i J,.m 
RESERVED 

lH AH 

i'3 
LPI 

ASF OH 

• CPI 
00 
01 
10 
11 I 

10 
1 lZ 

4 0¢3 
15 

• LPl 
00 
01 
10 
11 

AH=4 ± PASS THROUGH A CODE IN AL 
Al : OUTPUT DATA 

AH=5 1 PRIHT A CODE lH AL CDOUILE SIZE) 
AL : OUTPUT DATA 

AH=6 ± RESERVED 

AH=7 1 RESERVED 

AH=8 RESERVED 

AH=9 RESERVED 

AH•A I RESERVED 

AH=I I PRJHT CODES WITH ATTRJIUTES 
ES:BX : ADDRESS OF CHARACTER IUFFER 
ES:DI : ADDRESS OF ATTRIBUTE BUFFER 
ex : LEHGTH OF THE BUFFER 

ATTRIBUTE 
1 

[ ] 3-A VERTICAL GRID • 
RESERVED 

HlGH-lHTEHSlTY 
UBDERSCORE 

RESERVED 

AH=C 1 

3 2 1 0 

I I us!RvE~
111

~ 
RESERVED 

ANY EltROR 

2,1 0 

] uien-1 
CPI 

4 
5 

1 6 
I 7.5 

• GRID LINE 
00 1 HO GRID LINE 
01 : SINGLE SOLID LINE 
10 : DOUBLE SOLID LINE 
11 • SlHGLE DASHED LINE 

SET l'RlHTER COHTROL VALUE 
AL=0 RESET CONTROL VALUE TD DEFAULT 
AL=1 : CHANGE CHARACTER PITCH 

BH=90 : 10 CHAR/JHCH 
IH•71 1 12 CHARIJHCH 
BH=6C : 40¢3 CHARZIHCH 
H=60 : 15 CHAR/INCH 

AL=2 : CHANGE LIHE FEED PITCH 
BH : PHYSICAL PICH N 120 (INCH) 

AL•l: CHAHGE PAGE LENGTH 
BX : PAGE LENGTH 

AL=5: CHAHGE DIRECTION 
IH•O I UHlDIRECTIOH 
BH=1 : BI DIRECTION 

AL=6 : CHAHGE CHARACTER TYPE 
BM=0 i LARGE TYPE 
BH=I : SMALL TYPE 

I 
I 
3 
I 

OUT; 
I 

GRID 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0000 

l DX 11UST BE ZERO. I 
1---------------------------------------------------------------------1 I I 
1---------------------------------------------------------------------1 ,---------------------------------------------------------------------, I CPI , LPI COHTROL VALUE TABLE I 
1---------------------------------------------------------------------1 TABLE PROC HEAR 
1---------------------------------------------------------------------1 I VERTICAL GRID COHTROL VALUES I 
0, KEY I 

1-3 1 SOLID IIIAGE I 
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0000 IE 
0001 FF FF F8 
000 4 F 8 3F FO 
0007 ao 
oooa 07 
ooo, IE 
OOOA FF FF Fl' 
000D OF FC lF 
0010 ao 
0011 07 
0012 18 
0013 FF FD DO 
0016 FC 3 0 00 
001' 10 
001A 0 4 
0011 18 
OOlC FF FF FF 
001 F 3F FC 3F 
oozz 10 
OOZl 0 4 
002" 14 
0025 FC 00 00 
ooza F 8 00 00 
OOZI oz 
ooze oz 
OOZD 1 4 
OOZE FF FF FF 
OOH OF FC lF 
0034 02 
OOlS 02 
00l6 10 
00]7 00 OD 00 
OOlA 00 00 00 
OOlD 01 
OOlE 00 
OOlF 10 
OO'tO FF FF FF 
0 063 FO FF OF 
OO't6 01 
OO't7 00 

0 068 90 
OO't9 FC OF CO 
94€ 12 
04D 06 
004£ 7 8 
OD<oF F 8 3E 00 
0052 OF 
OGS3 0 4 
0054 6C 
0o55 F 8 7C 00 
0058 OD 
0059 03 
005A 60 
0059 FO FO 00 
005E oc 
D05F 01 
0060 

0060 
0060 F B 
0061 IE 
oo62 O 6 
0063 56 
006 6 57 
0065 55 
0066 52 
006 7 51 
0068 53 
006 9 50 
006A BE ---- R 
006D SE DE 
006F C6 06 ODIE R 01 
OOH 8 9 26 0014 R 
0078 OIi 02 
007A 75 lD 
007C Sl lE 0000 It 00 
00s1 7 5 OS 
DOil 5 0 
ooa<o El 0832 R 
00a7 58 
ooaa C6 06 0002 It 10 
OOID ao OE 0002 It ao 
0092 ao FC 01 
0095 7 4 35 
0097 ao FC Ol 
00 9A 7 4 30 
009C F7 06 ODDO It 0001 
ODAZ 75 za 
00.H F7 06 0000 It 0002 
OOAA 7 4 03 

4-6 r DASHED IMAGE 
7 I UNDERSCORE IMAGE 

I I I FEED VALUE I 
,---------------------------------------------------------------------, V_VALUE DI lEH ; 4 LPI (UrrERl 

DI OFFH,OFFH,OFIH 
DI OFIH,OlFH,OFOH 
DI OSOH 
DI 7 
DI lEH I " LP'l <LOWER> 
DI OFFH,OFFH,OFFH 
DI OOFH,OFCH,OlFH 
DB 080H 
DI 7 
DI l&H I 5 LPI CUPP'ERl 
DI OFFH,OFOH,OOOH 
DI OFCH,OlOH,OOOH 
DI 010H 
DB 4 
DI llH I 5 LP'I CLOWER) 
DI OFFH,OFFH,OFFH 
DI OlFH,OFCH,OlFH 
DI 010H 
DB 4 
DI 14H I 6 LP'l (UP'P'ER> 
DI OFCH,OOOH,OOOH 
DI OFSH,OOOH,OOOH 
DI 002H 
DI 2 
DI 14H J 6 LP'I HOWER> 
DI OFFH,OFFH,OFFH 
DI OOFH,OFCH,OlFH 
DI OOZH 
DI Z 
DI lOH l 7.5 LP'I (UPPER> 
DI OOOH,OOOH,OOOH 
DI OOOH,OOOH,OOOH 
DI 001H 
DI O 
DI lOH J 7 .5 LPI <LOWER) 
DI OFFH,OFFH,OFFH 
DI OFOH,OFFH,OOFH 
DI 001H 
DI 0 

,--------------------------------------------------------------------; ; HORIZOHTAL GRID COHTROL VALUES I 
; 0 : KEY 

1-3 : DASHED IMAGE 
4 1 HORIZONTAL SIZE 

; 5 : SPACE IETWEEH CHARACTERS 
,--------------------------------------------------------------------, 
w_tus ©3 333,sor.scow > 19 crr 

DB 18 
DI 6 
DI 71H lZ CPI 
DI OFSH,OlEH,OOOH 
DI U 
DB 4 
DI 6CH I ll.4 CPI 
DI OFIH,07CH,OOOH 
DI U 
Ds J 
DI 60H IS CPI 
DI OFOH,OFOH,OOOH 
DI lZ 
DI 1 

TABLE ENDP' 
1---------------------------------------------------------------------, J HAIN ROUTINE n 

1--------------------------------------------------------------------1 
PRINTER_]g, PROC FAR 1 INTERRUPTS BACK OK 

PUSH DS I SAVE ltEGJSTERS P'USH ES 
PUSH SJ 
PUSH Dl 
PUSH IP 
PUSH DX 
PUSH ex 
PUSH IX 
PUSH AX 
Pov S1.DSEGM 
Pov DS,51 
HOV STATUS17,1 
Ov SPSAVE,SP 
OR DX,DX 
JHZ HO USE 
CF PRINTER_ID,6 
JHE 100 
PUSH AX 
CALL lHlTl 
POP AX 

:2' {-E£:33%" 
CMP AH,1 
JE PTRI 
CAP AH,J 
JE PTRl 
'?' {[!p"-@+ 
TEST PRJHTER_JD,2 
JZ HO_DEV 

100: 

110, 

1 SET DATA SEGl'IENT ADDIIES$ 

SET PROGRESS FLAG ON 
SAVE STACK POINTER 
CHECK PRINTER CLASS 
IMPROPER DEVICE --RETURN-> 
CHECK PRINTER-JD 
AVAIUILE 
IHITIALIZE 

I SET SElECT TO ltETUltN CODE 

IF INIT IS REQUIRED, 
JUP TO PTRI ROUTINE DIRECTLY. 
IF STATUS IS REQUIRED, 
JUP TO PTRI ROUTINE DIRECTLY. 

CHECK PRINTER TYPE-1 

I CHECK PRINTER lYPE-2 
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OOAC E 9 0136 It 
OOAF C6 06 0002 It oa 
00B6 ao 26 0002 It EF 
oou oou 58 
00BA IA 26 0002 It 
00tE C6 06 OOlE It 00 
OOC3 51 
00CS 59 
OOC5 5 
tOC6 50 .. ,, 5F 
ooca 5E ooc, 01 
IOCA IF 
sac8 CF 

oocc O A € 
OOCE 7 4 l2 
OODD FE cc 
2002 7 4 ll 
00D FE cc 
0006 7 4 3' 
onoa FE cc 
59DA 74 3C 
oooc FE cc 
DODE 74 3D 
ODEO FE cc 
IDEZ 74 3E 
OOE4 FE CC 
IDE6 74 18 
oon FE CC 
OIU 74 16 
DOEC fE CC 
OOEE " 11 OOFO FE CC 
DDtl 74 0C 
00F4 FE CC 
0Df6 H oa 
DD fl fE CC 
ODfA 74 30 
tDFC FE CC 
OOFE 74 31 

1111 El 17 

1112 C6 16 ODID I .. 
0101 El OUF I 
OlU El AD 

IIDC El 0132 I 
II Of El Al 

1111 32 DI 
0113 El 0 F54 I 
1116 El u 
1111 El IFU I 
IIU El 9C 

1110 El OFOA I 
1121 El '7 
0122 C6 06 OOOD I 11 
1127 El OUF I 
IIZA El ID 
IIZC El OAl7 I 
DIZF El aa 
1131 El oaFa I 
1134 El U 

113' 0A E4 
0131 74 335 
OUA FE CC one 74 35 
OUE FE CC 
OHO 74 37 
0142 fE CC 
0164 74 3B 
0146 Ff CC 
0168 74 3D 
16A FE CC 
Ol4C 74 3F 
tlH FE CC 
9150 74 18 
0152 FE CC 
0154 74 16 
0156 FE CC 
0151 74 10 
1154 FE CC 
tl5C HOC 
015E FE CC 
0160 74 08 
0162 FE CC 
1164 74 2D 

Jl1' 
NO_0Ev: Pov 

AND 
HO USE: 
11ETU1tH1 POI' 

MO V 
IIOV 
l'OP 
1'01' 
1'01' 
1'01' 
1'01' 
POI' 
1'01' 
POI' 
IIIET 

1--------------------------------------------------------------------- l FOLLOWING "AIN BRANCH IS l'ltEl'ARED FDR PRINTER TYl'E-1 
I 

1--------------------------------------------------------------------- PTRI: OR AH,AH 
JZ AHO I 
DEC AH - 
3. {g-' 
3. {t-' 
3t. {t?' 
3% 4f-' 
JZ AHS_1 
DEC AH 

e {t' 
i. {t-' 
3t% {f' 
3. {t-' 
JZ AHX_l 
DEC AH 
3% {g" 
JZ AHC_l 

AH•! l'TR1 : FUNCTION INVALID> 
JIii' HO_USE 

AH•O l'TRl : PRINT A CODE IH Al 
POV SIZE_AH,NOR 
CALL CHO_CHK 
Jl1P RETURN 1---- AH•l C PTR1 : PRINTER INITIALIZATION I ------------------------1 

AH1_1: CALL IHITl 
Jl1P RETURN 

1---- AH•2 C l'TRI : READ PRINTER STATUS INTO AN I -------------------1 
AH2_1, XOR IL,IL 

CALL STATUS 
Jl1P RETURN 

1---- AH•3 C PTRI : READ PRINTER STATUS-II INTO AN I ----------------1 
AHJ_1: CALL STATUSZ 

JMP RETURN 
1---- AH•4 C l'TRl : PRINT PASS THROUGH CODE IH AL I -----------------1 
AH+_11 CALL FIRE 

JHP RETURN 
1---- AH•S C l'TRl : DOUBLE SIZE CHARACTER l'IIIHT I-------------------, 
AHS_l1 110V SIZE AH,IAI SET CHARACTER SIZE DOUllE 

CALL CHD_CHK 
Jl11' IIETURN 

1---- AH•I C l'TR1 : PRINT ATTRIBUTES AND CHARACTERS IN SPECIAL IUFFER 
AHl_l1 CALL ATTII 

:---- ,2? %,3f'2act rRIurER corRot PARA±rERS 1 -------------1 
vc. 5g,¥ {#RM}' 
,---------------------------------------------------------------------, l FOLLOWING 11AIH IRAHCH IS PREPARED FDR PRINTER TYl'E-2 l 
• l ,---------------------------------------------------------------------, PTR2: DR AH,AH 

JZ AH0_2 
DEC A'.I 
JZ AH1_2 
DEC AH 
JZ AH2_2 
DEC AH 
JZ AH3_2 
DEC AH 
JZ AH4_Z 
DEC AH 
JZ AHS_2 
DEC AH 
JZ AHX_2 
DEC AH 
3t. {g? 
JZ AHX_Z 
DEC AH 
3. {go? 
JZ AHX_Z 
DEC AH 
JZ AHI_Z 

'] »ewe 

AHX_1 1 ;---- 
AHO_l: 

P'TRZ 
ltETURH_CDDE,PR ERROR ; DEVICE IS INVALID 
RETURH_CODE,DF1H-PR_SELECT 

I FUNCTION IS INVALID 
l SET RETURN CODE AX 

AH,RETURH CODE 
STATUS17, 
lX 
ex 
DX 
IP 
DI 
SI 
ES 
OS 

SET PROGRESS FLAG OFF 
RECOVER REGISTERS 

l AH•O PRINT A CODE IN AL 

AH•l PRINTER INITIALIZATION 

l AH•Z READ PRINTER STATUS 

J AH=3 READ PRINTER STATUS-II 

AH•~ PRINT PASS THRU CODE IN AL 

1 AH=5 DOUBLE SIZE CHARACTER PRINT 

AH•6 15 HOT USED 

AH•7 IS NOT USED 

AH•a IS NOT USED 

I AH•, IS HOT USED 

I AH•A 15 HOT USED 

I AH=I PRINT CHARACTER IN SPECIAL IUFFER 

J AH=C CHANGE PRINTER CONTROL PARAMETER 

; AH•! INVALID FUNCTION IS SPECIFIED 
> ----------------------------1 ; SET CHARACTER SIZE HDRIIAl 

AH•D PRINT A CODE IN Al 

AH•1 PRINTER INITIALIZATION 

1 AH•Z READ PRINTER STATUS 

AH=3 READ PRINTER STATUS-II 

AH=4 PRINT PASS THRU CODE IN Al 

1 AH•5 DOUBLE SIZE CHARACTER PRINT 

AH=6 IS HOT USED 

AH=7 IS HOT USED 

AH•a IS HOT USED 

1 AH•9 IS HOT USED 

J AH=A IS HOT USED 

AH•I PRINT ATTRJIUTE$ AND CHARACTERS 
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0166 
0168 

016A 

NT 17 

016D 
0170 

0173 
0176 

017' 
0171 
017E 

0111 
0 184 

0187 
018A 

018D 
0190 

0193 
0196 

0199 
019C 
019F 

Ol9F 
Ol9F 
01A6 
01A6 
OlAII 
OUD 
0110 
0113 
OlU 
0117 
OllC 
01C2 
01C5 
o 1C7 
01C9 
OlCI 
OlCD 
OICF 
OIDl 
OlDl 
01D5 
01D8 
OIDI 
OIEO 
01El 
OIU 
OIE9 
OIEC 
OIFl 
OIFZ 
OIF5 
D1F6 

FE CC 
74 2F 

E9 0019 R 
'] =ee e 

AHX_z, 
1---- 

Ea 07FA R 
E9 0019 R 

E8 0832 R 
E9 OOll9 R 

32 DB 
Ea OFSft R 
E9 OOll9 R 

E8 0F9I R 
E9 0019 R 

Ea OFOA R 
E9 0019 R 

Ea Olll6 R 
E9 0019 R 

Ea OAl7 R 
E9 00B9 R 

Ea 0979 R 
E9 0019 R 

F6 06 002C Rao 
75 3D 
F6 06 ooze R 01 
74 06 
Ea OIF6 R 
EB 43 90 
Jc 1B 
75 OE 
80 OE 002C R 11 
C7 06 0020 R 0001 
El 31 90 
3C ao 
76 oe 
JC 9F 
76 OE 
3C DF 
76 04 
3C FC 
76 06 
E8 0JD9 R 
El 11 90 
ao OE ooze Rao 
El 06 90 
ao 26 ooze R 7F 
50 
E8 04F6 R ao OE ooo, 1t u 
58 
Ea 0"53 It 
Cl 

11F6 
01F6 83 lE 0020 It 01 
OIFI 75 0 4 
OIFD lC 11 
OlFF 7 4 56 
0201 FF 06 0020 It 
0205 83 3E 0020 It 02 
020A 75 06 
020C E& 0258 R 
020F El 46 90 
0212 83 3E 0020 It 03 
0217 75 06 
0219 El 0217 It 
021C EB 39 90 
021F 83 3E 0020 It ... 
0 22 6 75 06 
022 6 E8 Olli R 
0229 El 2C 90 
022C 83 3E 0020 It 05 
0231 75 06 
0233 El 0368 R 
0236 El IF 90 
0239 F6 06 002D It 01 
02J£ 7 4 06 
0 24 0 E& 057C It 
0 24 3 El 12 90 
0 2466 F 6 06 002D It 02 
0 248 7 4 °' 

AH0_21 CALL CHARO 
Jl11' RETURH 

A;-H-1_--z .. AH•I ( PTRZ I PRINTER INITIALIZATION> ------------------------1 CALL IHITl 
Jl1P RETURN 

A;-H-2_--z .. AH•Z ( PTRZ, READ PRINTER STATUS INTO AH>----------------, 
XOR IL, Bl 
CALL STATUS 
Jl11' RETURN 

•---- AH=l ( l'TRZ READ PRINTER STATUS-II lHTO AH> --------------1 iws_z: cLt 5iArusz 
Jl1P RETURN 

·---- AH•" ( PTR2. PRINT l'ASS THROUGH CODE IN Al> -----------------1 is_z: ©Lit FiRE 
Jl1P RETURH 

is3 ;2,3,,,v9e srzE cAAcre PR1T 3 -------------------3 
Jl1P RETURN 

·---- AH=II ( l'TRZ PRINT ATTRIIUTE AND CHARACTER IN SPECIAL IUFFER I 
iiws_z: cALL AiTR 

Jl1P RETURH 1---- AH•C ( l'TRZ CHANGE PRINTER CONTROL l'ARAl1ETERS > -------------; AHC_z, CALI CHG PT2 
Jl1P RETURN 

PRINTER_IO EHDP 
,-- Cl1D_CHK ----------------------------------------------------------, ; CHECKS A CODE JUST RECEIVED, AND RECOGNIZES IT AS A C0111UND OR I 
I A DATA. l , 

A21 : 

CD_CHK PROC HEAR ' 
TEST FlGl,TWD_IYTE_FLG l Al IS SECOND IYTE OF TWO IYTES CODE! 
JNZ A51 
" {4{-6-rs 
CALL ESC COD 
JP ARET 
Cl1P Al,llH 
JNE A4 

% {4kr-® 
Jl1P ARET 
CHP AL,80H 
JBE A41 
Cl1P Al, 9FH 
JBE A5 
CP'IP ALODFH 
JBE A41 
Cl1P Al,OFCH 
JBE A5 
CALL SINGLE 
Jl1P ARET 
OR FlGl,TWD_IYTE_FLG 
JAP A6 
AHO FlGl,OFFH-TWO_BYT(__FlG 
PUSH AX 
CALL 1100 Cl 
OR PRIHT_110DE,EVEN Pll_FLG 
POP AX - 
CALL CHR_IUF 

ARET I RET 
Cl1D_CHK EHDP 
;-- ESC COD ----------------------------------------------------------1 I CHECKS CODE COUNTER OF ESC-SEQUENCE, AND TRANSFERS CONTROL TO l 
I ANALYSE ROUTINE ACCORDING TO COUNTER VALUE. l 
l I 
1---------------------------------------------------------------------1 ESC_COD PROC NEAR 

Cl1P CDDEH,1 ♦ lH CASE OF CONTINUOUS •esc•s ♦
JHE ISl ♦ ARE RECEIVED, OHL Y FIRST ♦
Cl1P Al,IIN CHECK Al IS DIJMY •Esc• 
JE IRET IGHORE 
INC COOEH CODE COUNT lNCRE"IIENT 
CNP CODEN,Z CODE COUNT: 2? 
JHE 1152 
CALL 1l00 
JP'IP IRET 
CMP CODEN,J 
JNE 8SJ 
CAll 1200 
JP'IP IRET 
Cl1P COD EN, 'I 
JNE BS4 
CALL 1300 
Jl11' IRET 
CNP CODEN,5 
JHE 1S5 
CALL 400 
Jl11' UET 

#' {3®-6 
CALL DU 
Jl1P UET 
TEST FLG2,X2_FLG 
JZ 102 

.... 

A41: 

AS: 

asz, 

SJ 

BS41 

us, 

IOlt 

DEC 
JZ 

AH=2 
Jl11' 

AH=0 

AH 
AMC2 J AH=C CHANGE PRINTER CONTROL PARAMETERS 

PTR2 7 FUNCTION INVALID) ------------------------------1 
HO_USE I AH•? INVALID FUNCTION IS Sl'ECIFIED 

PTRZ I PRINT A CODE IH Al)----------------------------, 

I ESC SEQUENCE IS IN l'ROGRESS ! 

J JUP TO ESC SEQ ANALYSE IOUTIHE 
; "ESC" ? 

SET "ESC" RECEIVED INDICATOR 
SET CODE COUNTER: 1 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦
♦ ♦
♦ CHECK LEGALITY OF 1ST CODE OF♦
♦ ♦
♦ TWO IYTES CODE ♦
♦ ♦
♦ ♦
♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦
OTHERS ARE SINGLE CODES 

SET TWO IYTES CODE INDICATOR 
A51: 
A6 : RESET TWO BYTES CODE INDICATOR 

FORCE INTO CHARACTER I\ODE 
SET CHARACTER NODE 

CODE 15 STOIED IN IUFFElt 

151 I 

I CODE COUNT 

3 CODE COUNT = 4 P 

1 CODE COUNT = 5 p 

1 ESC X l 

I UC X Z 

3 t 

IS IN PROGRESS? 

IS IN PROGRESS I 
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024D El 05D5 It 
0251 El OS ti 
0253 El 01 ,o 
0256 ,0 
0257 Cl 
0251 

0258 
0258 SC 25 
0 25A 75 oa 
ozsc ao OE 002c R 02 
0261 EB 53 90 
0 264 JC 51 
0 266 75 OD 
0 268 C6 06 oooc It 01 
026D ao 26 ooze It FE 
0272 El 42 90 
0275 lC 5D 
0277 75 OD 
0279 C6 06 oooc It 00 
027£ ao 26 ooze It FE 
0283 El SI ,o 
02&6 SC '6 
ozaa 75 08 
ozu IO OE ooze 1t 04 
OZIF El 25 90 
0292 SC 21 
029' 74 17 
029' SC 29 
0291 74 13 
029A JC 4F 
IZ9C 7' OF 
129E lC 50 
OZAD 74 0 
OZAZ 3c 53 
OZA4 " 17 0216 lC 56 
0 248 74 $J 
0 2 A A El 09 90 
DZAD 80 26 IOZC It FE 
IZIZ El 02 ,0 
1215 ,0 
029' cs 
1217 

1217 
1217 F6 16 I02C R 02 
028C 75 10 
OZIE F6 °' one It 04 
12Cl 75 OS 
12C5 El 72 90 
02CI AZ 0022 It 
12CI EB 6D 90 
OZCE lC S1 
1200 74 27 
1202 lC S2 
02b4 H 29 ozo, SC SS 
IZD& 74 2F 
OZOA SC S5 
IZOC 74 33 
OZOE SC S6 
DZEO 74 37 
IZEZ SC 39 
02£4 74 3 
ozu Jc 36 
OZEI 74 3F 
IZU lC 31 
IZEC 74 31 
IZEE SC '2 
IZFO 74 3F 
IZFZ SC .55 
02F4 74 31 
OZF6 EB 41 ,o 
02F9 IO OE 002D It 01 
DZFE El SA 90 
OSOl IO OE 0020 R 02 
0)06 El 32 90 
0309 IO OE 002D R 04 
OlOE El 2A 90 
0311 IO OE OOZD R oa 
0316 El 22 90 
Oll9 IO OE OOZD It 10 
Ol!E EB 1A 90 
0321 ao OE 002D R 20 
0326 ea 12 90 
0329 IO OE 002D R 40 
OlZE El 0A 90 
Olli ao 26 ooze RFC 
0336 El O 2 9 0 
0339 90 
033 cs 
0338 

0338 
0338 F6 06 002D R 7F 

CALL 
Jl1P 

1021 Jl1P 
ER RTHI I HOP 
BRET: RET 
ESC_COO EHOP 
.-- 1100 -------------------------------------------------------------. ; ANALYSES SECOND CODE OF ESC SEQUENCE. 1 

i100 PROC HEAR ---------------------------------, 
s1: 5 {\;39H cucr A=PeRcr 

}% {{g23-Fa z set Rscttvs 1Np1cro 
Cl1P AL, 51H 
JHE 112 
110V SIZE_ESC,IAI 
AND FLGl,OFFH-ESC FLO 
Jl1P llRET - 
C11P Al,50H 
JHE 113 
110V SIZE ESC,HOR 
AHO FLG170FFH-ESC FLO 
Jl1P llRET - 
Cl1P Al,OH 
JHE IU 
# {\fl--· 
Cl1P Al,21H 
JE 11.5 
Cl1P Al,29H 
JE 115 
Cl1P Al,4FH 
JE 115 
CNP Al,50H 
JE 11.5 
Cl11' AL ,.5lH 
JE 11.5 
Cl1P Al,56H 
JE B15 
J11P ER 11 
AND FlGl,OFFH-ESC FLO 
Jl1P llRET - 

ER_BI: NOP 
IUET: RET 
1100 EHOP 
;-- 1200 -------------------------------------------------------------, ; ANALYSES THIRD CODE DF ESC SEQUENCE. I 
.---------------------------------------------------------------------, 1200 PROC HEAR 
121 TEST FLGl,X FLO 

JHZ 1201 - 
TEST FLGl,F_FlO 
JHZ 121 

3: {tR 
Jl1P 12RET 
Cl1P AL, 31H 
JE 1202 
Cl1P AL, l2H 
JE 1203 
C11P AL, llH 
JE 8204 
CIII' AL, 35H 
JE 1205 
Cl11' AL, 36H 
JE 1206 
Cl1P AL, 39H 
JE 1207 
CAP AL,34H 
JE 1201 
Cl11' AL, 38H 
JE 1201 
CP AL,42H 
JE 1209 
C11P AL, SSH 
JE 1209 

H Hove 
OR FlGZ,XZ_FlG 
Jl1P 12RET 
DR FLG2,X3_FLG 
Jl1P 12RET 
OR FlGZ,X5_FlO 
JNP IZRET 
OR FLG2,X6_FLG 
J11P IZRET 
DR FLG2,X9_FLG 
Jl11' IZRET 
OR FLG2,IGH_FLG 
JNP 12RET 
AND FLGl,OFFH-X_FLO-ESC_FLO I RESET •x•' •Esc• INDICATOR 
Jl1P IZRET 

ER 12: HOP 
B2RET: RET 
1200 EHDP 
.-- 1300 -------------------------------------------------------------, 1 AHAL YSES FDUTH CODE OF ESC SEQUENCE. I 
; I 
,---------------------------------------------------------------------1 1300 PROC HEAR 
131 TEST FlG2,7FH 

DX2 
IRET 
ER_RT HB 

B11: CHECK AL="POUND 

SET CHAR. SIZE TO DOUBLE 
RESET •Esc• INDICATOR 

812: CHECK AL="VERTICAL BAR® 

SET CHAR. SIZE TO HORNAL 
RESET "ESC" IHDICATOR 

1J: 

3201+ 

1202• 

82031 

B204 : 

205: 

1206: 

8207 : 

12Da: 

B209: 

1 CHECK AL="F 
I SET •F• INDICATOR 

B14: CHECK AL="( 

3 CHECK At=")" 

I CHECK Al :•o• 
I CHECK AL="P 
I CHECK AL :•s• 

CHECK At =yr 

15: I RESET "ESC" RECEIVED INDICATOR 

"Y" RECEIVED 

"F" RECEIVED 

321: AL IS Nl VALUE< IF •F• RCVD) 

Al I5 "2 
1 AL IS "3 

; AL I5 "5 

I Al IS ••• ! 

J AL IS "9" ? 

AL IS "4+ p 

AL IS 8 

; AL IS "B 

I Al IS •u• ? 

OTHERS ARE ILLEGAL 
SET "XI" INDICATOR 

; SET "X2" INDICATOR 

SET "XJ" INDICATOR 

I SET •xs• INDICATOR 
; SET "X6" INDICATOR 

; SET "XS" IHDICATOR 

SET COMAHO IGNORE INDICATOR 

1 Xl,2,3,5,6,9 NODE IH PROGRESS t 
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0340 7 4 G6 JZ 131 
0342 AZ 0022 R 110V Hl,AL l Al IS Kl VALUE 0345 Ea 23 90 Jl1P llRET 
0368 F6 06 ooze R 04 131• TEST {jg'·-ro l "F" NODE IH PROGRESS 034D 7't 10 JZ 
034F AZ 0023 R 110V HZ,AL l AL IS NZ VALUE 03S2 8 A 26 0022 R 110V AH,Hl 
03S6 Al 0 024 R 110V HlH2,AX HINZ VALUE GEN 0359 E8 07CO R CALL F E11 l CALL ESC-F EIIULATION ROUTINE USC EB oc 90 JIIP sJRET 
OlSF F6 06 002D R 40 132• TEST FlGZ, IGH FLO IGNORE INDICATOR ON ? 0 366 75 Oto JHZ llRET - RETURN 
0366 EB 01 90 JIIP ER_ll 
0369 90 ER BJ: HOP 
036A Cl BsRET: RET 
0361 8300 EHDP 

;--8400 ·------------------------------------------------------------- AHALYSES FIFTH CODE OF ESC SEQUENCE. 

;--------------------------------------------------------------------- 030 8400 PROC NEAR 
0361 F6 06 OOZD R 4 0 4: TEST {{{°-16»_Fis IGNORE INDICATOR ON? Ol70 7 4 OD JZ 
Ol72 ao 26 ooze R FC AHD {#: : {###: {15-1¢ -° RESET "ESC"' •x• INDICATOR 0377 ao 26 002D R BF AND RESET IGNORE INDICATOR 
Ol7C EB SA 90 Jl1P 14RET 
037F A 2 002l R B614 110V H2,Al AL IS HZ 
0312 8 A 2 6 0022 R 110V AH,Nl 
0386 Al 0 0 24 R 110V NIHZ,AX H1H2 VALUE GEN 0389 F6 06 OOZD R 01 TEST FLG2,x1_FL G "YI IS IN PROGRESS ? 038E 7 4 06 JZ 842 
0390 E8 04946 R CALL XlXZ EN l CALL X1 X2 EMULATION ROUTINE 0393 EB 43 90 Jl1P 84RET 
0396 F6 06 OOZD R 02 142: TEST {{{®-¢.ro l "x2 IS IN PROGRESS ? 0391 7 4 06 JZ 
0390 Ea 0494 R CALL X1X2 E11 CALL X1 XZ EIIULATION ROUTINE OlAO EB 36 90 Jl1P 8«RET 
DlAl F6 06 002D R 04 DB43: TEST {{{°-9-F6 ; "XJ IS IN PROGRESS? 03A8 7't 06 JZ 
03AA E8 OSZF R CALL x.3_EM l CALL u EJIULATION ROUTINE OlAD EB 29 90 Jl'IP B«RET 0310 F6 06 002D R oa B64: TEST FLG2,x5_FLG "x5® IS IN PROGRESS ? 0385 ,,. 06 JZ 845 0317 E8 0738 R CALL T CALL x.5 ENULATION ROUTINE 03BA El lC 90 JIIP 
031D F6 06 002D R 10 B45: TEST FLG2,X6_FLG "x6" IS 1 N PROGRESS ? D3C2 7 4 06 JZ 146 03Ct, E 8 06EF R CALL x 6_EN CALL X6 EIIULATION ROUTINE OlC7 E8 OF 90 Jl'IP B«RET OlCA F6 06 002D R 20 146: TEST FLGZ,X9_FLG j "Y9" 15 IN PROGRESS ? OlCF 7 4 06 JZ ER_B6 0301 E8 078E R CALL U E/1 I CALL X9 EJIULATION ROUTINE 03D4 E8 02 90 Jl1P B4REr 03D7 90 ER B4: HOP 
03D8 Cl A4RET+ RET 
03D9 1400 ENDP 

;-- SINGLE -•--------------------------------------------------------1 ; ANALYSES OHE IYTE COHTROL CODE WHICH INCLUDES 1 
CANCEL, CARRIAGE RETURN, LIKE FEED, FORl1 FEED, SPACE, Del OR DCJ. 

03D9 
03D9 lC la 
0308 7 4 IF 
OlDD lC 0 A 
OlDF 7't 21 
03£1 lC oc 
OlEl 7 4 31 
OlES lC lC 
03£7 7 4 5 6 
03£9 lC OD 
03£1 ,,. 65 
OlED lC oa 
OlEF 7 4 6 1 
OlFl lC 11 
OJFl 7 4 SD 
OlFS 3c ll 
OlF7 7 4 59 
OlF9 E8 4 A ,0 

OlFC E8 08£1 R 
OlFF E8 51 90 

04602 E8 047D R 
OtoOS 51 
040 6 33 C9 
0608 OA OE 0026 R 
060C 75 oz 
O<tOE 111 01 
0410 80 0A 
0412 E8 OFOA R 
0415 EZ Ft 
0417 59 
0«18 C6 06 ooo, R 00 
041D Ell 33 9o 
0420 E8 047D R 
Oto2l 80 111 
0425 E8 OFOA R 
0428 10 32 
042A Ea OFOA R 
OtoZD 110 oc 
042F E8 OFOA R 

;---------------------------------------------------------------------! SINGLE l'ROC NEAR 
Cl11' AL,18H 
JE Cl 
CNP AL.UH 
JE Cl 
Cl11' Al,OCH 
JE C4 
CNP AL, lCH 
JE CS 
CKI' AL.OOH 
JE CRET 
Cl'IP AL, 08H 
JE CRET 
Cl11' AL. llH 
JE CRET 
CIII' Al, llH 
JE CRET 
JIii' C6 I JUNP TD ONE IYTE CNR CODE {{{{}{gZZ2;es+++++++++++++++ Eici 356@+@iii+iii66ii 
JIIP CRET 

1++♦♦♦♦♦+♦++++♦+++++♦+♦♦♦♦♦♦♦♦♦♦♦++++♦♦♦ LINE FEED++++++++++♦+++♦+♦♦♦
Cl, CALL l'RIHTZ 

PUSH ex 
XOR ex.ex ;-sF 
NOY CL,l 
NOY Al, OAH 
CALL FIRE 
LOOI' Cll 
POP ex 
110V PRlHT_NODE,O 
Jl11' CRET 

;+♦♦+++++++++++++++++♦♦+♦+♦♦+♦♦+♦♦♦♦♦++++ fOR" FEED+++++++♦♦♦++++++++ 
C4: CALL PRINT2 

110V AL, UH 
CALL FIRE 
NOY Al, l2H 
CALL FIRE 
110V AL,OCH 
CALL FIRE 

j "CAN® $ 

rFw y 

; "FS" 

J "Ck" ? 

I •n• ? 
y "DCI" p 

1 "DC3 

IClEAR ex 
I Cl =O ? 

CJ1 "(F+ 

csz, 
I RESET l'RlHT NODE 

THIS SEQUENCE KEEi'$ CORRECT 
l'AGE LENGTH FEEDlTH IY 

LlHE FEED IIOYEKEHT OF 
OHE-SIXTH-lHCK 
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0432 10 11 
0434 E8 OFUII 
0437 80 3D 
0439 El OFDA I 
ooc El 14 90 

043F El OUF I 
0442 El OE to 
$445 so 
0446 El 04F6 R 
009 IO OE OOot II 11 
$44E 58 
046F El 0453 R 
0452 Cl 
0453 

0453 
0453 56 
0454 53 
0655 83 3E OOOE It 7C 
0454 77 lE 
045¢ aa l6 OOOE II 
0460 88 84 OOAO R 
0464 U IE OOOC R 
0468 0A lE 0D00 R 
046€ 88 9C D190 R 
0470 32 FF 
0472 01 IE OOOE It 
0476 FF 06 OOOE It 
047 51 
0478 SE 
047€ Cl 
047D 

U7D 
047D F6 06 0OS R Q1 
0482 75 08 ua, F6 o, oon II oz 
04689 75 05 
048B CJ 
DOC El DAU It 
048F CJ °''° u au, 11 0493 CJ 
$494 

g4946 
4 94 A1 0024 R 
0497 30 GIGI 
049 74 4F 
049C SD 
p49D Ea 0515 II 
OUD 8¢ OE 0009 It IZ 
66A5 .. 26 OD2E R EF 
$4AA C6 06 0021 R 01 DHF 51 
DUO F6 D6 0020 R 02 
DUS 74 oc 
0487 C6 06 0021 R oz 
04BC ao 26 002£ It DF 
04CI DI EO 
04cJ 3D OHO 
04€6 76 03 
0%cC8 13 OUI 
uca Al 0029 It 
06CE 53 
06CF SJ 
$4D0 aa 0460 
04D3 aa OE 1111 R 
04p) 03 Cl 
04D9 38 D9 
04 DB 73 06 
04DD 21 IE 0011 It 04EI 8B CJ 
04£3 59 
04Es SI 
0·E5 Ea OU& R 
0%E& u oa ,o 
0%EE 80 26 00ZC R FC 04F It 26 002D R FC 04FS Cl 06F 

NOV. Al,llH 
CALL FIRE 
NOV AL. 30H 
CALL FIRE 
JP CRET 

1+++++++++++♦+++++♦++++++++++++♦+♦♦♦♦♦♦♦♦ FIXED LENGTH JNAGE TX♦♦♦♦♦♦
C51 CALL FS E11 

JP CRET 
a+♦+++++•++++++++++++++++++++++++++++++♦+ 
C61 l'USH AX l 

CALL 110D_Cl l 
OR PRJHT_l10DE,EVEH l'lt_FLG I 
POP AX - l 

CltET• ~~~L CHR_IUF I 
SINGLE EHDP 
;-- CHR IUF ---------------------------------------------------------- 1 STOREJ A RECEIVED CHARACTER CODE INTO CHARACTER IUFFER 
I AHO JHDICATES CHARACTER SIZE INTO ATTRIBUTE BUFFER. 
l 

Wit 

THIS SEQUEHCE SETS LIHE FEED 
PITCH FOR ORDINARY USING 

VALUE OF OHE-HINTH-JHCH 

OHE IYTE CHARACTER♦♦♦♦♦♦♦♦♦
SAVE AX 
FORCE IHTO CHARACTER 110DE 
SET CHARACTER NODE 
RECOVER AX 
STORE SPACE TO CHR BUFFER 

cHR_3UF PROC HEAR ·-> ·----· ·· ·-----­ 
PUSH SJ SAVE SI 
PUSH IX SAVE ax 
CIIP CCP,7CH IF OVER, IGNORE THE CODE JA WI 
110V SJ, CCI' 
110V CODE_IUFFER[SIJ,Al 
KOY IL,SIZE_ESC 
OR IL,SIZE_AH 
110V ATTR_IUFFER[SIJ,IL 
XOR IH,IH 
ADD CCP ,IX 
INC CCP 
POP IX 
POI' SJ 
RU 

CHR_IUF EHDI' 
;-- PRINTZ -----------------------------------------------------------1 l ACTIVATES SECONDARY PRINTING. l 

IN CHARACTER NODE I CALLS CHARACTER PRINT ROUTINE 
IN GRAPHIC NODE : CALLS LOW PART PRINT ROUTINE 

CHAR. CODE TO IUFFER 

CHECK DOUILE SIZE CHAR. 

SIZE ID TO IUFFEII 
CLEAR IH 
ADJUST CURRENT CHAR. 
INDICATOR IHCRE11ENT 
RECOVER IX 
RECOVER SI 

POSITION 

XXl1 

,---------------------------------------------------------------------, PRINTZ PROC HEAR 
TEST PRINT_110DE,EYEN_PR_FLG 
JHZ XXI 
TEST PRIHT_110DE,LOW_PR_FLG 
JHZ XXZ 
RET 
CALL 
RET 
CALL 
RET 

PRINTZ EHDP 
1---- XIX2 El'I --------------------------------------------------------1 l CHECKS TRANSNJT DATA COUNT OF ESC-Xl OR ESC-XZ SEQUENCE l 
, AHD CONVERTS TO ESC-L l 

I 

XIX2_EN PROC NEAR l 
DO: POV AX,NlHZ 

CNP AX, 0 
JE D6 
PUSH AX 
CALL NOD_CZ 
DR PRINT 110DE,LOW PR FLG 
AHD FLG3,0FFH-SL_FUL_1LG 
NOV IN_l'IDD, 1 
POP AX 
' {}?·-6 
NOV IN_NOD,2 
AHD FLG3,0FFH-IAI_FUL_FLO 
SHL AX,1 
Cl1P AX,IIAX 
JBE D6 
NOV AX,11AX 
3% {3-­ 
PUSH ex 
NOV IX,NAX 
110v ex.cs, 
ADD CX,AX 
CNP ax.ex 
JAE DS 
SUB BX,CSP 
110V AX,IX 
POP ex 
POP IIX 
CALL ESCL 
J11P D7 
AND FLGl,OFFH-ESC FLG-X_FLG 
AND FLG2,0FFH-X1_1LO-X2_FLO 

D7: RET 
XIXZ El'I ENDP 
,-- Roo_c1 -----------------------------------------------------------, ; CHECKS CURRENT PRIHT NODE, AHD IF GRAPHIC l'IOOE IS ACTIVE, I 
l FORCES LOW PART OF GRAPHIC IIIAGE OUT TO PRINTER AND I 
I FORCES IHTO CHARACTER IIODE. I 
I I 
.---------------------------------------------------------------------, 

PRINT 

CHARACTER NODE? 
HO 
GRAPHIC NODE! 
HO 
FIRST CHARACTER 
CALL CHARACTER PRINT 

xxz, LOW_PRT CALL LOW PART PRINT 

Dls 

TX COUNT: 0 ! 
IF ZERO THEH GOTO END 
SAVE AX 
INTO GRAPHIC NODE OK f 
IHTO GRAPHIC NODE 
RESET SLICE FULL FLAG 
DEFAULT INAGE 110DE ESCXl 
RECOVER AX 
ESCX2 ACTIVE ? 

D3t 

D4n 

DS, 

D6 : 

IIIAGE l'IODE SET TO ESCXZ 
RESET SECOND SLICE FULL FLAG 
TX COUNT TO DOUBLE SIZE 
TX COUHT OVfR 1120? 
IF HOT, JUNP 
FORCE COUNT SET TO llZO 
STORE HINZ VALUE FOR FS 
SAVE IX 
SAVE ex 
SET l'IAX. SLICE POSITJDH 
GET CURRENT SLICE POSITION 
CALCULATE NEXT FINAL SLICE POSITION 
COl'IPARE l'IAX. AND HEXT FJHAl 
IF l'IAX IS HOT LESS, JUl11' 
CALCULATE CORRECT COUNT 
CORRECT COUHT SET TO AX 
RECOVER ex 
RECOVER ax 
CALL ESC-L OUT SUI. 
RETURN 
RESET ESC IX FLAD 
RESET XI I X2 FLAD 
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04F6 
04F6 F6 06 0009 
04FI 7 4 17 
04FD Ea 0699 R 
0500 ao 26 0009 
0505 10 OD 
0507 El OFOA R 
050A 110 OA 
05DC El OFOA R 
050F 10 O A 
0511 El OFOA It 
0514 c3 
0515 

It 02 

It FD 

HEAR 

{7;-oe.tow__rFo ; oAPtc or 1 
lOW PRT ; CAll LOW PUT PRINT 
PRIRT_NODE,OFFH-lOW PR Flo I RESET GRAPHIC NODE 
};2# ='7'rroRcE cR'iii iii' id riiiiitn 
Al,OAH 
FIRE 
AL, 0AH 
FIRE 

0515 
0515 F6 
051A 7 4 
OSlC El 
051F 8 0 
0524 10 
0526 El 
0529 110 
0521 El 
052E Cl 
052F 

052F 
052F Ill 
0533 a:s 
0536 76 
0538 11 
05:SC 77 
05:SE 51 
05:SF El 
0542 59 
0543 Al 
0546 50 
0547 5E 
0548 Ol 
056A :SD 
054D 77 
054F 8 0 
0556 A J 
0557 8 
0559 E& 
0s5c IIO 
055E El 
0561 EZ 
0563 El 
0566 ea 
1569 10 
05611 E8 
056E El 
0571 ao 
0576 ao 
05711 Cl 
057C 

06 0009 R 01 
12 
OAA7 R 
26 0009 It FE 
OD 
OFOA It 
OA 
OFOA It 

OE 0024 It 
F9 00 
3 9 
F9 0 460 
33 

0515 It 

0010 It 

Cl 
0460 
17 
OE 0009 It 02 
0010 R 
Cl 
oeaa R 
00 
OFOA It 
Ft ac 90 
0699 It 
OD 
OFOA R 
01 90 
26 002C It FC 
26 002D R Fl 

a-_ca {{25 
JZ 
CAll 
AND 
NOV 
CAll 
110V 
CALl 
110V 
CAll 

ClEHD• RET 
110D_Cl EHDP 
;-- 110D CZ -----------------------------------------------------------1 CHECKS CURRENT PRINT 110DE, AND IF CHARCATER 110DE IS ACTIVE, ; 

FORCES CHARACTER DATA OUT TO PRINTER AND I 
FORCES INTO GRAPHIC NODE. ; 

l I 
·---------------------------------------------------------------------, 110D C2 PROC HEAR 

7 [4°' {$2{-"OE.ever_ra ; cacr not 1 
CAlL PRINT CAll CHAR. PRINT ROUTINE 
AND PRIHT_KODE,OFFH-EVEH PR FLG , RESET CHARACTER NODE 
110V AL,ODH - -,FORCE CR♦ Lf OUT TO PRINTER 
CALl FIRE 
110V AL, OAH 
CAll FIRE 

CZEHD: RET 
110D C2 EHDP 
·---Xl E11 --------------------------------------------------- ; E11UlATES ESC-Xl C HORIZOHTAl SKIP ), AND 

CONVERTS ESC-Xl TO ESC-l ♦ HULL DAU • 

·-------------------------------------------------------------------! is. E PROC HEAR 
- 110V CX,HlNZ 

CMP CX,0 
JIE H33 
CPIP CX,NAX 
JA N33 
PUSH ex 
5%%° g®-< 
110V AX,CSP 
PUSH AX 
POP SI 
ADD AX,CX 
CKP AX, l'IAX 
JA N22 
S% {3!/;-99sow.n.rs 
110V AX, ex 
CAll ESCL 
110V Al, 0 
CAll FIRE 
LOOP Hll 
Jl'IP H33 
CALL lOW_PRT 
l'IOV Al, ODH 
CALL FIRE 
Jl'IP NH 
AHO FlGl,OFFN-ESC FlG-X FLO P Faz.orFw-xs_his 

U_El'I EHDP 
;-- DXl -----------------------------------------------------------, l COHTROlS ESC-Xl Cil'IAGE TRAHSl1ISSSIOH> DATA STREAN. ; 

IF DATA COUNT IS ODD, THE DATA IS OUT TO PRINTER, ; 
IF DATA COUNT IS EVEN, THE DATA IS STORED IN INAGE IUFFEl FOR LON ; 
PART PRINTING. 1 

GET HINZ VAlUE 
CHECK ZERO 

CHECK < 1121 

FORCE INTO GRAPHIC IUIDE 

1 GET CURRENT SLICE POSITION 

ADJUST AX SLICE POSITION 

INTO GRAPHIC NODE 

Hlli CAll ESC-L OUT 
ZERO OUT TO PRIHTEl 

FOR IUKING IILANK 

CALL LOW PART GRAPHIC PRINT 
FORCE "CR" OUT 

N.3J RESET "ESC" 4 "X" INDICATOR 
RESET •x:s• IHDICATOR 

I 
1--------------------------------------------------------------------i U7C DX1 PROC NEAR 

057C s OE 0020 It HOV CX,CODEH I GET CODE COUNT 0510 8J Et 05 SUI CX,5 I CALCULATE CORRECT DATA COUNT 0583 F7 Cl 0001 TEST CX,OlH ,ex IS ODD HUl'IIER ! 0587 7 4 za JZ FZ I IF EVEH, GO TO Fl 0589 F6 06 002E R 11 TEST [{93.s1_Fu_FLo I CHECK Sl ICE COUHT EXCEEDS 1WC 058£ 75 4 4 JHZ 
0590 FF 06 0010 R IHC CSP I UPDATE CSP Q59 4 11 lE 0010 It 0460 CNP CSP,HAX J CHECK HAX POSITION 059A 77 06 JA Fl 
059C Ea OFOA It CALL FIRE I Al (DATA) IS OUT 059F Ell 33 90 Jl1P F 4 
05A2 F6 06 OOZE It 10 Fl I TEST FlGl, Sl_FUl FlO I CHECK SLICE COUNT EXCEEDS IUX 05A7 75 21 JHZ F4 > 
05A9 ao OE OOZE It 1 0 OR FlGl, Sl_FUL_FLO ;IF EXCEEDS, SET SllCE FULL IND. 05AE Ell 2 % 90 JNP F 4 
05111 F6 0 6 002E It 10 F2 TEST [{99.s._Fu_ro 1lF SLICE POSITION EXCEEDS AX. 0586 75 OA JHZ 1IGHORE FURTHER DATA 0588 33 F6 XOR 51,SI 1 CLEAR SI 058A 03 36 0010 It ADD SI,CSI' ; GET CSP TO SI 05IIE oa 8 4 OOAO R OR lNAGE_IUFFERtSil,Al I DATA 15 STORED FOR SECONDARY PRINT 05C2 DI E9 FJ SHR CX,l I DEVI DE IY 2 
05C6 311 OE 0024 It CNP CX,HlHZ :REACHED H1H2 COUHT ? 05c8 75 0A JHE F 4 
05CA ao 26 002C R FC AHD flGl,OFFH-ESt_FLG-X_FlG I RESET •esc• a ®y IHDICATOR 
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05CF 10 26 002D R FE 
05D4 CJ 
05D5 

05D5 
05D5 II OE 0021 R 

05D9 ll ES 05 
OSDC F7 Cl 0001 
05EO 7 4 3A 
05E2 F6 06 OOZE R 10 
0SE7 75 75 
OSE9 FF 06 0010 R 
OSED 11 3E oo10 R '"' OSFl 77 5D 
05F5 50 
05F6 El OFU R 
05Ft 58 
05FA FF 06 0110 R 
OSFE II lE 0010 R 0460 
0606 77 0A 
0606 El OFOA R 
0609 FF OE 0010 R 
0600 El 4F 90 
0610 ao OE 002E R 20 
0615 FF OE 0010 R 
0619 El 43 90 
061C F 6 06 OOZE R 10 
0621 75 IA 
0623 33 F 6 
0625 0J 36 0110 R 
0629 08 84 OOAO R 
062D F6 06 OOZE R 20 
0632 75 IE 
0634 46 
0635 01 84 OOAD R 
0639 a, 36 0010 R 
063D DI E9 
063F 31 OE 0024 R 
0643 7S 19 
0645 80 26 ooze R FC 
066 80 26 002D R FD 
064F El OD 9 0 
0652 F6 06 OOZE R 10 
0657 75 05 
0659 10 OE I02E R 10 
065E Cl 
065F 

H5F 
065F IS 
0666 74 
0666 Ea 
669 10 
066E ao 
0673 ao 
0678 Al 
0678 C7 
OU! El 
0686 F6 
0689 7 4 
0688 ao 
0690 El 
0693 IO 
06 98 Cl 
0699 

0699 
0'99 ao 
0698 El 
069E BO 
DUO El 
643 ao 
06A5 El 
064A8 ao 
0 6 AA El 
064AD Al 
ono 38 
0686 77 
0686 Al 
06B9 lD one 7 
6BE B& 
06Cl 50 
06C2 El 
06C5 59 
06C6 33 
06CI 6 6 
06€9 IA 

3E 0029 R o 
32 
0515 R 
OE 0009 R 02 
OE ooze R Ol 
26 OOZE REF 
0029 R 
06 0020 R 0005 
OEIS R 
06 0021 R 02 
oa 
OE 002D R 02 
06 90 
OE 002D R 01 

F4% ] FGz,FF#-x1_FLG 1 RESET "XI" FLAG 
DX! EHDI' 
:-- DX2 --------------------------------------------------------------1 COHTRDLS ESC-X2 (lllAGE TRAHSlllSSlOH AHD EHlARGEl DATA STREAl'I. I 

lF DATA COUNT IS ODD, THE DATA 15 OUT TO PRIHTER TWICE, I 
}5.{I¢ 5?2"{3,£5#: 7F 9 1s sroRs 1wise 1 1oat urr 

I I 

Dxz PROC HEAR ---·---------------------------------------·, 
l'IOV CX,CODEN GET CODE COUNT TO ex 
SUI CX,5 CALCULATE CORRECT DATA COUNT 
]$°F £61 ck"is ob iuiR 
],3' £99·s_rut_rto csc st1ct couNr ExcEEDS Ax 
INC CSP UPDATE CSI' 
CIIP CSl',l'IAX CHECK IIAX POSITION 
JA G 
P'USH AX 
CALL FIRE 
POP' AX 
IHC CSP 
CIIP' CSl',l'IAX 
JA GI 
CALL FIRE 
DEC CSP 
JIii' GS 
Se {3g9°-9-rv_rta 
JIii' 05 
TEST FLGl,SL FUL FLG 
JHZ Gl - - 
XOR SI,SI 
ADD Sl,CSI' 
OR Il'IAGE_IUFFER(Sll,AL 
fg' {{"---r16 
INC SI 
OR ll'IAGE IUFFER(Sll,Al 
IIOV CSP ,ST 
SHR ex. 1 
Cl'II' CX,H1H2 
JNE GS 
AND FLGI,OFFH-ESC_FLG-X_FLG RESET "ESC" L "Y" INDICATOR 
AND FlG2,0FFH-X2_FlG RESET •xz• IHDICATOR 
Jl'IP GS 
fg' {3®--5-res 
OR FLGJ,SL_FUL_FLO 

G5: RET 
DX2 EHDP 

!"G7;72, rxE DATA 1GE TRANS1SS1OR DATA sTREA. 5 
, TRANSIIITED DATA COUHT IS STORED IH FS_H. 
I 
; THIS COMAHD USES IIOST RECENT ESC-Xl OR ESC-X2 CONTROL VALUES. 
I 

F" g" #. erg.x " 
IF ZERO, GO TO END 

CALL 1'10D_CZ ALREADY IMAGE IIODE? 
OR l'RIHT_IIODE,LOW_PR_FLG IHTO IIIAGE IIODE 
OR FLGl,ESC_FLG+X_FLG ESC X OH 
AND FLGJ,OFFH-SL_FUL_FLG RESET SLICE FULL lNOICATOR 
Pov AX,FS_N TX COUNT IHTO AX 
l'IOV CODEH,S ADJUST CODE COUNTER 
CALL ESCL ESC L AHD HI HZ OUT 
TEST ll'I_IIOD,D2H HOW ESC X 2 ! 
JZ HI IF HOT THEH ESC XI , f?-x2.rs ese xz Fa o 

s g2, Faz,x1_rFtG r Es¢ x1 FLG ON 
HZ: 

~~=erow ~:~"----------------------------------------------------------1 j PRINTS LOW PART OF a-an GRAPHIC IIIAGE IN IIIAGE IUFFER I . ' .---------------------------------------------------------------------1 
ow_RT {}"° "ff,, rs suet_srrs_rue_FEE 

CALL FIRE PITCH FOR ORDIHARY USINO 
IIOV AL,lOH VALUE OF OHE-HIHTH-IHCH. 
CALL FIRE 
110V Al, OOH 
CALL FIRE 
l'IOV Al, OAH 
CALL FIRE 
l'IOV AX,CSP 
CIIP AX,CSPIIAX 
JA El 
IIOV AX,CSPl'IAX 
CIIP AX,IIAX 
JBE E2 
IIOV AX,IIAX 
PUSH AX 
CALL ESCL 
POP ex 
XOR SI,SI 
INC 51 
110V Al,IIIAGE_IUFFER(SII 

I SAVE HINZ 

GET HINZ 
UPDATE CSP' 
CHECK IIAX P'OSOTlOH 

Gia 

G2+ 

DECREIIEHT CSP FOR ADJUSTING 
LOW PART DATA COUHT 

SET SLICE FULL IHDICATOR 
DECREIIEHT CSP FOR ADJUSTING 

LOW PART DATA COUHT 
IF SLICE POSITION EXCEEDS l'IAX. 
IGNORE FURTHER DATA 
CLEAR SI 
GET CSP TO SI 
DATA IS STORE IN IIIAGE IUFFER 
CHECK SLICE FULL INDICATOR 

UPDATE SLICE POSITION 

Glr 
CURREHT SLICE POSITION STORE 
DEVIDE BY 2 
REACHED HINZ COUHT ! 

CHECK SLICE FULL INDICATOR 

SET SLICE FULL INDICATOR 

18 
OFU R 
30 
DFOA R 
OD 
OFOA R 
0A 
OFOA R 
0010 R o, 0012 R 
03 
0012 R 
060 
Ol 
0460 

oua R 

F6 

8 6 DUO It 

Eh 

E2r 

CR 

I LF 

1 GET CSP TO AX 

CHECK CSP EXCEEDS 11AX. f 
IF EXCEEDS, AX= 1120 

l CALL ESC-L OUT ROUTINE 

CLEAR SI 
ADJUST SI 
GET PRINT DATA FROl1 BUFFER 
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UCD E8 OFOA R 
R 00 0600 et, 84% 00A0 

06D5 F6 C6 08 
06DI 75 03 
06DA 4 6 
06DI E2 EC 
06DD ao 26 0009 R FD 
06EZ C7 06 0010 R 0000 
06EI C7 06 0012 R 0000 
06EE Cl 
HEF 

HEF 
06EF 8 B OE 0024 R 
06Fl 8 3 F9 00 
06F6 76 l5 
06fl 11 F9 0460 
06ft 7 3 ZF 
06FE 51 
06FF II OE 0010 R 
0703 3B OE 0012 R 
0707 72 0 4 
0709 8 9 OE 0012 R 
070D ea 0515 R 
0710 C6 06 0009 R oz 
0715 10 OD 
0717 ea OFOA R 
07U 59 
0711 •• Cl 071D ea oeaa R 
0720 10 00 
0722 ea GFOA R 
1725 E2 F9 
0727 Al 0 024 R 
072A A3 0010 R 
072D ao 26 002C R FC 
0732 ao 26 002D R EF 
0737 Cl 
0738 

073& 
0024 R DD 0731 83 lE 

073D 76 6 4 
073F 11 :SE 0024 R 1100 
0 745 77 :SC 
17"7 8 B OE 0010 R 
0 76 8 51 
OHC ES 0"7D R 
974F aa OE 0024 R 
6753 33 DZ 
0755 aa Cl 
1757 19 GOOD 
075A F7 Fl 
one aa ca 
075£ 8J F9 00 
0761 75 01 
0763 4 1 
0764 10 11 
0766 E8 OFOA R 
076 9 10 30 
1761 ea OFOA R 
076E 10 0A 
0770 8J Ft 00 
1773 7 4 06 
0775 <a OFOA R 
0778 4 9 
0779 El Fl 
0771 59 
one a, OE 0024 R 
07&0 Ea 06EF R 
0713 ao 26 ooze R FC 
0788 ao 26 002D0 R F7 
0710 Cl 
071E 

171E 
078£ 53 
071F Sl 
0790 Al 0024 R 
0793 33 DZ 
0795 19 OOOD 
0791 F7 Fl , 079A •• ca 079C 461 
179D 83 F9 09 

CALL 
l'IOY 
TEST 
JHZ 
IHC 
LOOP 
AHD 
l'IOY 
l'IOY 
RET 

LOW_PRT EHDP 

!"udtal% 58% 6 sicirii ior rosiiiao.""---------------} 
&a Wise i"""---------------------------------------------3 

l'IOY ex. HINZ GET H1NZ VALUE TO ex 5E f° <iick"zcao 
Cl'IP eX,NAX 
JAE Jl 
PUSH ex 
l'IOY ex.esp 
CMP CX,CSPHAX 
JI Jl 
MOV CSPHAX.CX 
CALL l'IOD CZ 
l'IOY PRIHT_NODE,LOW PR FLG 
l'IOY AL,ODH - - 
CALL FIRE 
POP ex 
l'IOY AX,CX 
CALL ESCL 
l'IOY Al,O 
CALL FIRE 
LOOP JZ 
l'IOY AX,HlHZ 
l'IOY CSP ,AX 
ANO FlGl,OFFH-ESC FLG-X FLG RESET •Est•. •x• INDICATOR 
~~~ FLGZ,OFFH-X6_FLG - RESET •u• INDICATOR 

X6_EN ENDP 

;dt%"556%ii% ii&ii sir aay-------------4 
I I 
is_et PRDC NEAR ------------------i 

Cl'IP NlNZ,O I CHECK HINZ = ZERO 
JBE L6 
Cl'IP NlN2,lOOH 
JA L4 
NOY ex.CSP 
PUSH ex 
CALL PRINTZ 
NOY CX,NlNZ 
XOR DX,DX 
l'IOY AX,CX 
Pov Cx,13 
DIV ex 
l'IOY CX,AX 
Cl'IP CX,O 
JNE Ll 
IHC ex 
NOY Al,llH 
CALL FIRE 
KOY Al, lOH 
CALL FIRE 
NOY Al, OAH 
CNP cx,o 
JE LJ 
CALL FIRE 
DEC ex 
Jl'IP LZ 
POP ex 
NOY NlNZ, ex 
CALL X6 EN 
AND FL?il,OFFH-ESC FlG-X FLO 
AND FLGZ, OFFH-XS JLG - 
RET - 

X5_EN ENDP 
1-- X9 EK -----------------------------------------------------------1 I EKULITES ESC-X9 (LINE FEED PITCH>. 
I FOLLOWING CONVERSION IS PROCEEDED, : 
I O =< HlNZ < 13 l INE FEED COUNT : l x 1✓9 INCH 1 
I ll =< NlNZ < 26 LINE FEED COUNT Z x 1✓9 INCH 1 
I 26 =< HlNZ < l9 LINE FEED COUNT : 3 x 1✓9 INCH 1 
I 39 =< HINZ < 52 LINE FEED COUNT t, x 1'9 INCH ; 
1 52 =< HIN2 <65 LINE FEED COUNT = 5 x 1¢9 IHCH 3 
65 =< HIN2 <78 LINE FEED COUNT : 6 x 1'9 IHCH 1 
1 78 =< NIN? <91 LINE FEED COUNT = 7 x 1/9 IHCH y 
I 91 =< HINZ < lOt, LINE FEED COUNT : 8 x 1/9 INCH 1 
I I°' =< HINZ LINE FEED COUNT : 9 x 1'9 INCH J 
1---------------------------------------------------------------------1 +.s {5{5 {" 

PUSH ex 
KOY AX,HINZ 
XOR DX,OX 
l'IOY CX, ll 
DIV ex 
KOY CX,AX 
INC ex 
CNP ex., 

FIRE 
Il'IAGE_BUFFER(SI) 0 
!·PCs®koii' " 
SI 
El 

{}}"}-@e. orrw-ow_PR_Fo 
CSPl'IAX,O 

CLEAR ll'IAGE BUFFER 
ERROR HAS DCCUREO t 

E4+ 
RESET GRAPHIC "ODE IND. 
CLEAR CSP 
CLEAR CSPIUX 

I CHECK EXCEEEDS IUX 

J1 CALL CHECK CURRENT "ODE 
FORCE INTO GRAPHIC NODE 
"CR" 

J2• 
GET N1N2 VALUE 
CALL ESC-L OUT ROUTINE 
ZERO OUT TO PRINTER 

FOR l'IAKIHG ILAHK 

I SAYE NEW CURRENT SLICE POSITION 
J31 

L ?: 

L Ji 

L 4n 

l CHECK EXCEEDS 1UX 

I CALL SECONDARY PRINT 
I 
:♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦
1+ THIS SE4UEHCE CALCULATES + 
1+ IY FOllOWIHG FOIUIUlA1 + 
3% 
J+ CX = 1/1J CX + 

J "ESC" 

I "0" 

1 "LF" OUT 

RESET •Esc• & •x• INDICATOR 
RESET •xs• INDICATOR 

I GET NlH2 VALUE TO AX 
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07U 7' U 
0742 9 ¢GG9 
0745 88 0E 0026 I 
170 10 II 
17AI El OFU It 
07AE 10 lO 
0711 El OFU It 
07U ao Z6 UZC I FC 
0788 80 26 002D R DF 
071D st 
071E 51 
071F Cl 
17CO 

17CO 
07CO II IE 0124 I 
07€4 83 F9 II 
07C7 76 28 
07Ct ll Ft 7E 
07CC 74 03 
D7CE It OD7E 
07Dl Ea OFU I 
07D& 10 32 
0701 El DFU I 
07D1 ID U 
070D El DFU I 
OHO ID 0 
07E2 El OFU R 
OHS U Cl 
D7E7 El OFU R 
07EA IO 11 
07EC El OFU I 
DHF 10 30 
07F1 El DFU R 
17F4 ID z, ooze I FA 
07ft Cl 
17FA 

17FA 
07FA U lE 0000 R ID 
IHF H 11 
1101 so 
oaoz ao u 
oao, El OFU R 
Da07 IO SD 
0&19 Ea OFU R 
HOC C& U DOOD I 00 
0111 sa 
0112 U IFU R 
1115 Cl oau 

oau 
0814 IO lE 100D I 11 0611 74 11 
011D so 
OIIE ao II oazo u 0FoA R 0823 .. SI 0825 El OFU I 0828 c, 06 000D 11 11 0820 58 
012E El OFU I 0831 Cl 
0832 

083z 
0832 s3 
1133 51 
0834 sz 0835 56 
0836 FF 36 00146 11 033A 8D0 36 oood R OISE ., 0060 
08s1 El OE6D R 0844 IF 06 OOH It 0848 10 l6 OUO R 084€ 9 0474 084F ES OE6D R oasz BA 037 oass 10 oa 01S7 EE oasa El 0896 It oasa 72 31 oaso 26 78 OISF 3C 71 0861 74 28 

JIE 
AO V 
PIO V 
AO V 
CALL 
HOV 
CALL 
AND 
AND 
POP 
POP 
RET 

X9_EM ENDP 

,-- F El1 -------------------------------------------------------------1 ; EUEATES ESC-F (SET PAGE LENGTH PEit LINE). l 
l I 
1 ACTUAL LENGTH: 0 <HINZ< &4 I 
I l 

,---------------------------------------------------------------------; F_et PROC HEAR 
POV CX,HIN2 
Cl1P CX,O 
JIE 111 
CNP ex. 7EH 
JIE 112 
NOV CX, 7EH 
CALL Fl RE 
Ov AL,32H 
CALL FIRE 
HOV AL,1BH 
CALL FIRE 
OV AL,€3H 
CALL FIRE 
NOV Al, CL 
CALL FIRE 
NOV Al. UH 
CALL FIRE 
0v AL,JOH 
CALL FIRE 

s+ !!] Fioi,0FF-Esc_FLG-F_FLG ; RESET "ESC" 4 "F" INDICATOR 
F_E ENDP 
:-- CHARO------------------------------------------------------------; 
; PROVIDES CODE TRAHSNISSIDH TO PRINTER TYPE-II. I 
l IF CHARACTER PRINT IS REQUIRED, HORl1AL SIZE CHARACTER IS PRINTED. I 

' 

ICli 

IC1 ex,, 
LF_CT,CL 
Al,llH 
FIRE 
Al, lOH 
FIRE 
FLGl,OFFH-ESC FLO-X FLO 
[£2-0FF-xv_Fs > 
IX 

IESET •esc•. •x• INDICATOR 
RESET "X9" IHDICATOR 

GET HINZ VALUE 
CHECK ZERO 

I CHECK VALUE>= 126 

IF EXCEEDS 126, FORCE ex TO 126 
ACTIVATE CORRECT COUNT OF LINE 
HUIIIER IH A PAGE 

; "ESC" 

J "C" 

I NI INTO Al IEG 

ESC ♦ O OUT TD PRINTER FOR 
LIHE FEED PITCH TO ORDINARY 
USIHG VALUE 

.---------------------------------------------------------------------; CHARO PRDC HEAR 

" 2#-'·-® PUSH AX - 
NOV AL.UH 
CALL FIRE 
KOY Al, SDH 
CALL FIRE 
{g! ;3¢-on 

CHO_1: CALL FIRE 
RET 

CHUO ENDP 
,-- CHARS ------------------------------------------------------------1 
; PROVIDES CODE TRAHSIIISSIOH TO PRINTER TYPE-II. I 
I IF CHARACTER PRIHT IS REQUIRED, DDUllE SIZE CHAIACTEII IS PRINTED I 
; ' .---------------------------------------------------------------------1 CHARS PROC NEAR 

CIIP SIZE AH,IAI 
JE CH5_I 
PUSH AX 
NOV Al, 11H 
CALL FIRE 
NOV AL. 51H 
CALL FIRE 
", ;{3€-9« 

cs,1+ {{} FIRE 

~~~R~NITfN~~----------------------------------------------------------1 
; RECOGNIZES PRINTER TYPE AND IHITIAllZE IT. I 
I CONTROL PARAIIETERS ARE SET TO DEFAUlT vLuES. 
:---------------------------------------------------------------------1 INITI PROC HUR 

PUSH IX 
PUSH ex 
PUSH DX 
PUSH SI 
PUSH SPSAVE 
LEA SI,PRIHTER_ID 
NOV ex. 96 
CALL Cl EAR 
POP SPSAVE 
lEA SI,IIIAGE_IUFFER 
NOV CX,110 
CALL CLEAR 
#: {t:EB®-nor 
OUT DX, Al 
CALL DELAY 
JC Rt 
AHO AL,71H 
CIIP Al,78H 
JE R9 

CHECK CURRENT CHAR. SIZE 
IF ALREADY HDRIIAL, JUNP 
SET HDRIIAL SIZE NODE 

1 DATA TO PRINTER 

CHECK CURRENT CHAR. SIZE 
IF ALREADY DOUBLE, JUNP 
SET DOUBLE SIZE NODE 

I DATA TO PRINTER 

I CLEAR CONTROL AREA 

1 CLEAR IIIAGE_IUFFER 

1 SET IHIT LINE LOW 

1 IF HOT ATTACHED, JUMP 

I IF HOT ATTACHED, JUAP 
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oau BA 037A 
0866 ao oc 
0868 EE 
0869 ea 0896 lit 
086c 32 EO 
086£ 7 4 lE 
0870 DO E8 
0872 DO ea 
0874 25 0001 
0877 35 0001 
087A 4 0 
0871 A 3 0000 R 
oa,e ES 08B 9 R 
0881 13 00 
08aJ ea OF54 R 
0886 E8 0 A34 lit 
0889 SE 
O 88A 5A oaaa 59 
aaac SI 
DISD Cl 
088€ IA 037A 
0191 10 oc 
0893 EE 
0896 El ea 
0&96 

R.J: 

DX,PR CPID PORT 
Al,OCil - 
DX,AL 
DELAY 
AH,A 
R9 
AL. 1 
Al, 1 
AX,OlH 
AX, 01H 
AX 
PRINTER ID, AX 
DEFAULT 
ll.O 
STATUS 
GETVAL 
SI 
DX 
ex 
IX 

R9: 

PIOY 
PIOY 
OUT 
CALL 
XOR 
JZ 
SHR 
SIIR 
AHD 
XOR 
IHC 
PIOY 
CALL 
NOY 
CALL 
CALL 
POP 
POP 
POP 
POP 
RET 
l'IOV 
l'IOV 
OUT 
Jl'IP 

INITl EHDP 
,-- DELAY ----------------------------------------------------------1 WAIT FOR IHITIAllZE I 

J . 

{:I},--rs+ 
DX,AL 
R3 

SET lHlT LlHE HIGH 

SET PRIHTER ID 

I 
I SET DEFAULT VALUE 
1 CALL STATUS READ ROUTINE 
, GET LAST STATUS 
; RESET CPI, LPI CONTROL VALUE 

NOT ATTACH 

CARRY: PRIHTER STATUS (01ATTACHEO ✓1:HOT ATTACHED) 

0196 
0896 51 
0897 53 
0898 35 C9 
019A E2 FE 
089C IA GJ79 
019F EC 
0 8A0 8 A DS 
0 8A2 aa El FC 
08A5 19 oo32 
oau EC 
0849 24 FC 
OUI 3A C3 
OUD 75 06 
08AF E2 F7 
08111 51 
0812 59 
0883 F 8 
0884 Cl 
08115 5 8 
08B6 59 
0117 F 9 
08B8 Cl 
O 8 B 9 

; _ 
DELAY PROC HEAR 

PUSH ex 
PUSH IX 
XOR CX,CX 

DELOO: LOOP DELDD 
{"g" {:{$-·rvs.ran 
l'IOV IL.Al 
AND IL ,OFCH 
Pov CX,50 

DELIO I IN AL, DX 
AND AL,DFCH 
CNP Al,ll 
JNE DEL50 
LOOP DEllO 
POP IX 
POP ex 
CLC 
RET 

DEL511 POI' 
POP 
STC 
RET 

DELAY EHDP 
,-- DEFAULT -------------------------------------------------------1 ; SETS PRINTER COHTROL PARAMETERS TO DEFAULT VALUES. 1 

I GET STATUS 

I GET STATUS 

PRINTER IS ATTACHED 

IX 
ex I PRlHTER ISN'T ATTACHED 

DEFAULT PARAMETERS , 5✓10 CPI (PT-1> 
6✓12 CPI (PT-2) 
46.5 LPI 
50 LPl' 
SALL TYPE 

0819 
0119 C6 °' ooo3 n to 
OIIE 8J lE 0000 R 01 
OICl 75 05 
OIC5 C 6 06 0003 lit 711 
08CA C6 06 0004 R 14 
08CF C7 06 0007 lit 0042 
OID5 Cs 06 0 026 R 01 
OIDA C7 06 OOOA R 0002 
OIEO Cl 
UEl 

OIEl 
OIEl 50 
08E2 33 co 
08£6 A J OOOE lit 
08€7 A J 0010 R 
aau A J 0020 R 
GSED A 2 ooze lit 
UFO A2 0020 R 
OSFl AZ? OOZE R 
GIF6 51 
OIF7 Cl 
08F8 

. 
I 
I 
I 
J 
I .--------------------------------------------------------------------, DEFAULT PROC HEAR 

PIOV CPI. 9OH 
3¥ {};;'-®+ 
NOV CPI,71H 

DEFll• NOV lPI,14H 
1'10V lPP,42H 

: M#'re.a DEF9S: RET 
DEFAULT EHDP 
1-- RESET------------------------------------------------------------, 
I RESETS 1105 CONTROL PARAl1ETERS AND CLEARS IUFFER 1 
I I 

RESET PROC NEAR ·=----------i 
PUSH AX 
XOR AX, AX 
1'10V CC, AX 
PIOV CSP, AX 
NOV COD EH, AX 
110V FlGl ,Al 
l'IOV FlGZ, Al 
110V FlGl, Al 
POP AX 
RET 

RESET ENDP 
1-- CHO-PTl ----------------------------------------------------------1 
l SETS PRINTER CONTROL PARAl1ETERS FOR PRIHTER-1. 1 
I I 
I COHTROLLED PARANETERS ARE AS FOLLOWS, 1 
I I 

Al O I DEFAULT SET I 
AL l I CHANGE CPI (CHARACTER✓ IHCH) 1 
AL 2 CHAHGE LPI (lIHE ✓ IHCH) I 
AL J CHANGE LPP (LlHE ✓ PAGE> I 
AL 6 CHANGE TYPE (LARGE ¢ SALL) 

I CPI DEFAULT SET 

1 CPI DEFAULT SET 
I lPl DEFAULT SET 
I lPP DEFAULT SET 
I SET DEFAULT LINE FEED COUNT 
• SET SHALL TYPE CHAR 110DE 

I CLEAR AX 
I CLEAR CCP 
I CLEAR CSP 
I CLEAR CODE 

Cl EAR FlGl 
CLEAR FLG2 
CLEAR FLOl 

( =1 ) 

COUNTER 
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UFI 
UF& 50 
UF9 53 
O&FA U Cl 
OUC HIS 
IIFE FE ca 
0900 HIS 
0902 FE CB 
0904 74 29 
0906 FE C8 
090& 74 50 
090A lC Ol 
09oC 74 56 
190E El U 90 
1911 u on, 1 
0914 EB SD 90 
0917 ao FF 60 
09U H IC 
091C U FF 6C 
091F 74 07 
0921 80 FF 78 
0924 74 02 
0926 11 90 
092& gg 3E 0103 It 
092C EB 45 90 
192F C6 06 0026 R 01 
OU\ IO FF 10 
0937 7' 10 
0939 FE 06 6026 R 
ouo ao FF 146 
0960 74 07 
$942 80 FF 11 
0945 74 02 
090 17 IE 
09\t aa 3E ooo, R 
09'0 la 11 
nu ES OFOA R 
1952 11 30 
8954 E8 0FGA R 
1957 £1 U 91 
0954 89 IE 0024 R 
095E El 07CO R 
19'1 El 10 10 
"" &o FF 11 190 11 U 
1969 FE C7 
0961 U OF 
0960 32 FF 
196F at IE OOOA It 
0973 EB 0A34 R 
"" 51 0977 S8 
1971 Cl 
°'" 

"" "'' u co 0978 74 15 
197D FE ca 
097F 74 17 
19&1 FE ca 
19&3 74 19 
09&5 FE ca .,., 74 1 
0 989 FE cg 
0 98B FE ca 
1910 74 18 
09F El lC 91 
1992 u on, 11 
0995 El 1' to 
0998 E& 0911 R 0998 El 10 90 
099E E& 09FO It 
09A1 El OA 90 
@ 944 U OAOE R ou, EB 04 90 
09U E8 0A27 R ouo ES 0A36 R 
ouo Cl 
0 9B1 

0981 
09B1 BJ 48 
0983 ao FF 6 0 0 93 74 15 
0 9B8 BJ 43 
09U IO FF ,c 

; l 
,---------------------------------------------------------------------, cs.r1 {352f {45 save 

PUSH IX SAVE ax 
Dlt Al,Al 
JZ PO 
DEC Al 
JZ Pl 
DEC Al 
JZ P2 
DEC Al 
JZ Pl 
CHP Al,3 
JZ P6 
JHP P99 
CALL DEFAUl T 
JHP P99 
CHP IIH,60H 
JE Pll 
CHP IIH,6CH 
JE Pll 
CHP IH, 71H 
JE PU 
HOV IH, 90H 
HOV CPI,IH 
JHP P99 
HOV LF _CT, l 
CHP IH, 10H 
JE P21 

; 3.f 
JE P21 
CHP IH, l&H 
JE P2l 
HOV IH,lEH 
IIDV lPI,IH 
IIDV Al, llH 
CALL FIRE 
IIOV Al,30H 
CALL FIRE 
JHP P99 
IIDV H1H2,IX 
CALL F _EH 
JHP P99 
CHP IH,1 
JA P99 
INC IH 
HOV ll ,IH 
XOR IH,IH 
HOV CHAR TYPE,IX 
CALL GET Vil 
POP IX 
PDP AX 
RET 

CHG_l"Tl EHDP 
,-- CHG_PT2 ----------------------------------------------------------, I SETS PRINTER CONTROL PARAMETERS FOR PRINTER-Z. l 
l l 

l 
l 

Al : 0 DEFAULT SET l 
Al = 1 CHANGE CPI (CHARACTER Z INCH) l 
Al = Z CHANGE LPI ( LINE ✓ INCH l 1

1 Al= 3 CHANGE LPP ILIHE ✓ PAGE) 
l Al: 5 1 CHANGE DIRECTION : 

:---------------------------------------------------------------------, era zge 5}, 
JZ XGl 
DEC Al 
JZ XGZ 
DEC Al 
JZ XG3 
DEC Al 
JZ XG4 
DEC Al 
DEC Al 
JZ XG6 
JIIP XRET 
CALL DEFAULT 
JIIP XRET 
CALL XCPI 
Jl'IP XRET 
CALL XLPI 
JIIP XRET 
CALL XLPP 
Jl'IP XRET 

XG61 CALL XDIR 
XRET: CALL GET VAL 

RET 

~~~-~i~IE~~~----------------------------------------------------------1 
l SETS CPI VALUE TO PRIHTER-Z. : 

:---------------------------------------------------------------------, XCPI PRDC HEAR 
IIDV L,75 
Cl'IP IH, 60H 
JE XCPF 
NOV IL,'7 
Cl'IP IH,6CN 

I DEFAULT VALUE SET 

l CHANGE CPI 

CHANGE LPI 

I CHANGE LPP 

I CHANGE TYPE 
PO: l CALL DEFAULT SET ROUTINE 
f'l I 1 7.515 CPI 

6.7/13.4 CPI 

I 6✓12 CPI 

PI1+ IF OTHER, FORCE 5/10 CPI 
STORE TO DATA AREA 

P2: 

PZ1' 

P3: 

P6: 

CONTROLLED PARAHETERS ARE AS FDllDWS1 

XGl1 

xG2 + 

xGJ: 

X 64 

7.5 LPI CONVERT TO 4.5 LPI 

6 Ll'I CONVERT TO 

5 LPI CONVERT TO 

I IF OTHER, FORCE 

"ESC" 

3 LPI 

3 LPI 

3 LPI 

SET NlNZ VALUE FRO" IX 
CALL PAGE LENGTH SET ROUTINE 

I SET CHAR TYPE 

l RESET Cl'I , ll'I CONTROL VALUE 

AL=0 

l Al=l 

J AL=2 

I AL=5 

DEFAULT SET ) 

CPI CHANGE > 
LPI CHAHOE 

LPI' CHANGE 

PRINT DIRECTION CHANOE 

I JUNP TO DEFAULT SET ROUTINE 

J JUMP TO CPI CHANGE ROUTINE 

I JUHi' TO LPI CHANGE ROUTINE 

I JUMP TO LPI' SET ROUTINE 
ON SET ROUTINE JUHi' TO DIRECTII CONTROL VALUE 

RESET CPI , LI' 

1 CHECK BH INDICATES 7.5/15 CPI 

1 CHECK IN INDICATES 6.7/13.4 CPI 
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091D 74 OE 
09BF J lC 
09Cl ao FF 78 
09c4 7 4 07 
09C6 BJ 32 
o,ca ao FF 90 
09CII 75 22 
09CD aa lE 0003 It 
09Dl 110 111 
09D3 E8 OFOA It 
09D6 110 7E 
09D& E& OFOA It 
09DII 110 02 
09DD E& OFOA It 
09EO 110 00 
09E2 Ea OFOA It 
09E5 110 01 
09E7 Ea OFOA It 
09EA 8 A Cl 
09EC E& OFDA It 
09EF Cl 
09FO 

09FO 
09FO aa 3E 0O04 R 
09F4 IIO 11 
09F6 Ea OFOA It 
09F9 110 25 
09FII E& OFDA It 
09FE 110 3 9 
OAOO E8 OFOA It 
0A0J 110 00 
OA05 E8 OFOA R 
uoa 8 A C7 
OAOA E& OFDA R 
OAOD C3 
OAOE 

OAOE 
OAOE 8 9 lE 0007 R 
0Al2 IO 111 
0A14 Ea OFOA R 
OA17 110 < 6 
0Al9 ea OFOA R 
OllC 8 A C7 
OAIE Ea OFOA It 
0421 8 A Cl 
0A23 Es OFOA R 0A26 Cl 
0A27 

0427 
0A27 IO 6 2 
OA29 ao FF 01 
OA2C 7 4 02 
OA2E 110 55 
ouo E& OECE R 
0A33 c3 
0 AJ6 

0A34 
0 A34 O 6 
0A35 51 
0 A36 56 
0A37 s7 
OUI 50 
A39 1E 
¢AJA 07 
OUII aD U 0000 R 
0A3F 8A 2E 0004 R 
0A63 2E: 3A ZC 
QA46 74 05 
0A48 8J C6 12 
GA6 B EB F2 
0 A46D 19 0012 
ouo &D lE 000 R 
0 A54 1E 
0 A55 OE 
0A56 1F 
OA57 FC 
O A58 FS A 4 
0 A5A lF 
04511 &D 36 0 048 It 
OA5F &A ZE 0003 R 
0A6J 2E• 3A ZC 
QA66 7 4 05 
QA68 &3 C6 06 
O A6B El F2 
0460 a, ooo, 
0470 aD 3E 0052 R 
0A7 4 1E 
OA75 OE 

JE 
IIOY 
CIIP 
JE 
IIOY 
Cl1P 
JHE 

XCl'F1 110V 
IIOY 
CAll 
IIOV 
CAll 
IIOV 
CALL 
110V 
CALL 
IIOV 
CALL 
IIOV 
CALL 

XCP91 RET 
XCPI EHDP 
1-- XLl'I -------------------------------------------------------------, ; SETS Ll'I VALUE TD PIUHTER-2. I 
I I 

,--------------------------------------------------------------------; Xll'I PRDC HEAR 
IIOV LPI,IH 
IIOV Al, UH 
CALL FIRE 
IIDV AL,25H 
CALL FIRE 
IIDV Al,39H 
CALL FIRE 
110V AL,OOH 
CALL FIRE 
IIOV Al,IH 
CALL FIRE 
RET 

XLPI EHDP 
,-- XLPP ----------------------------------------------------------1 ; SETS LPP VALUE TO PRJHTER-2. l 
l l 

.------------------------------ xtPP 

XCPF 
ll,60 
IH,71H 
XCPF 
IL ,50 
BH,90H 
XCP9 
CPI,IH 
Al, UH 
FIRE 
AL, 7EH 
FIRE 
AL,02H 
FIRE 
AL,OOH 
FIRE 
Al.OlH 
FIRE 
AL,ll 
FIRE 

I CHECK IN INDICATES 6✓12 CPI 

I CHECK IH INDICATES 5✓10 Cl'J 

IH VALUE IS STORED 
ESC ♦ 7E + 02 + 00 + 01 + H 

1 IH VALUE IS STORED 
; ESC + X + 9 + H1H2 

l'IIOC 
IIOV 
IIOY 
CAll 
IIOY 
CAll 
IIOY 
CAll 
IIOY 
CAll 
RET 

Xll'I' EHDP 
,-- XDIR ----------------------------------------------------------1 ; SETS DIRECTION IIODE TO l'IUHTEll-2. l 
l I 

,-------------------------------------------------------------, XDIII l'ROC HEAR 
IIOY Al,UH 
CIIP IH, l 
JE XDIRl 
OV AL,55H 

XDilll• CALL DJRSET 
RET 

XDilt EHDP 
;-- GETVAL ---------------------------------------------------------, I GETS GRID LINE AND CHAii TYl'E CONTROL VALUE 1 
I l &iv Gali,-----------------------------------------n 

PUSH ES 
PUSH ex 
PUSH Sl 
PUSH Dl 
PUSH AX 
PUSH DS 
POP ES 
LEA Sl,V VALUE 

GETII• IIOV CH,L1I 
CMP CH,CS:(SI) 
JE GETlO 
ADD SI.18 
JIii' GETDO 

OETll1 IIDV CX,11 
LEA Dl,GYALUE 
PUSH DS 
PUSH CS 
POP DS 
CLD 
REI' 
POI' 
LEA 

GET2¢+ HOV 
CIIP 
JE 
ADD 
JIIP 

Gl!Tll I IIOV 
LEA 
PUSH 
PUSH 

HEAii 
ll'l',IX 
Al, UH 
FIRE 
AL,66H 
FIRE 
AL.BH 
FIRE 
AL,lll 
FIRE 

IIOVSI 
DS 
SI ,H VALUE 
CH,cFI 
CH,CSdSll 
OETlO 
SI. 6 
GET20 
CX,6 
DI,GVALUE+18 
DS 
cs 

-----------------------, 
IX VALUE IS STOIIED 
ESC + F ♦ Nl • H2 

I ES SET FOIi IIOYSI 

I SEARCH V_VALUE TABLE 

I IIOVE TO VALUE AREA 

I SEARCH V_VALUE TABLE 

l IIOYE TO VALUE AREA 
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U7' 
U71 
0A78 
U7A 
U71 
DUI 
U17 
uac 
DASE 
0A94 
DUA 
ouc 
DUE 
OUI 
0AA2 
OAA3 
0AA4 
ous 
OU6 
O AA7 

IF 
fC 
F3Z 44 
IF 
C1 D6 Dl51 R 1001 
C7 06 D05A R 0001 
13 lE OIOA It 02 
74 0C 
c1 o, oosa R 1000 
C7 06 IOSA R 1001 
CD II 
24 20 
A2 OOlF It 
SI 
SF 
5E 
St 
7 
Cl 

6AA7 
OU7 lE 
oua 07 
OAA9 ID IE DUO It 
OUD C7 06 002F It Ull 
DAil El OUR 
0AB6 Cl 
OA17 

OAl7 
Ul7 0B cC9 
0AB 74 1D 
DUI U Fl 
IUD 26: 80 78 FF ID 
OAC2 74 11 
©AC6 26: 80 71 FF U 
OACt 7% 6A 
UCI 83 JE 0000 R II 
UDO 74 07 
UDZ El IC to 
DADS 4 9 
OAD6 El DF 
UDI c3 

OAD9 06 
IADA 53 
UDI 57 
0ADC SI 
©ADD 26: 8A $7 
UEO E& OltF R 
UEJ St 
©A E4 5F 
AES SI 
OAEs 07 
OAE? 43 
DAEi E2 EF 
QA EA 10 0A DAEC Ea lltF R IAEF CJ 

©AF6 El OCII R OAF 3 El occ, R OAF6 Ea OEDE It DAF9 Ea 0D5A R OAFC Ea DEDE It OAFF El 0077 R 0B02 IA 16 0048 R oao, cC6 06 0048 R 1 0 oaoa El DEDE It OB0E aa 16 0068 R 012 c3 0a13 

O13 
0313 

l'OP 
ClD 
REP 
POP 
PIOV 
PIOV 
CPII' 
JE 
PIOV 
PIOV 

GEHO, INT 
AHO 
PIOV 
POP 
POP 
POP 
POP 
POP 
RET 

GETVAl EHDP 
;-- PRINT------------------------------------------------------------, 
+ PR1N18,52355 IR cot urrR. j 
l CODE BUFFER a CHARACTER STRING : 

ATTR]BUFFER : CHARACTER SIZE , 
CCP - : CHARACTER LENGTH 1 

I 
iRJHT PROC HEU -------------- 1 

PUSH DS l SET ES 
POP ES 
lEA IX,CODE_IUFFER 
PIOV CSIZE,OOOIH 
CAll IPIAGE 
RET 

PltIHT EHDP 
1-- ATTR -------------------------------------------------------------; I PRINTS CODES IH BUFFER WITH ATTRIIUTE. 
I IHPUT 

ES:BX : CHARACTER STRING 
ES:DI a ATTRIBUTE STRING 
ex CHARACTER LENGTH 

DS 

PIOVSI 
}3cuu.® 
TVALUE+LOWER, 1 
CHAR TYPE,2 
GET46 
TVALUE+UPPER,0 
TVALUE♦LOWER,I 
IIH 
AL,20H 
SYSTEPI_ID,Al 
AX 
DI 
SI 
ex 
ES 

1 SET CHAR TYPE COHTROl YAlUE 

I SET SYSTEPI IDENT 

I PRIHT 

I 
I 

; I 
1---------------------------------------------------------------------. ATTR PROC HEAR 

OR ex.ex 
JZ AT99 
PIOV SI .ex 
CPIP IYTE 
JE AT10 
CPIP IYTE 
JE AT10 
CPIP PRINTER_ID, 1 
JE ATIOO 
JPII' AT ZOO 
DEC ex 
JPIP ATTR 
RET 

AT10t 

AT99: 

PTR 

PTR 

I lAST CODE CHECK 

ES•CIX+SI-ll,ODH 

ES1[IX+SI-ll,OAH 

; WHICH PRINTER IS ATTACHED? 

.. 11 

,---------------------------------------------------------------------, ; PRIHTER-1 IS ATTACHED I 

1---------------------------------------------------------------------, AT100a PUSH ES I OUT STltIHO 
PUSH ax 
PUSH DI 
PUSH ex 
PIOV Al,ES,CaXl 
CALL CMD_CHK 
POI' ex 
POP DI 
POP ax 
l'OP ES' 
INC IX 
LOOI' AT100 
PIOV AL, OAH I llHE FEED 
CAll CPID_CHK 
RET 

,---------------------------------------------------------------------, I l'RINTER-Z IS ATTACHED 
,---------------------------------------------------------------------, ATZOO, CALL PIODESET I 3 aYTE PIODE SET 

CAlL UGRID I UPPER GRID LINE 
CAll FEED I FEED 
CAll CODEOUT I OUT CODE 
CAlL FEED I FEED 
CAll lGRID I LOWER GRID llNE 
NOV DL, GVUUE+V SIZE I FEED 
PIDV GVALUE+V_SIZE, 16 
CAll FEED 
110V GVUUE+V_SIZE,DL 
RET 

ATTR EHDP 
1-- IPIAGE ------------------------------------------------------------J I l'RJHTS THE CODE STRING I 
r { 

lHPUT • 
ES I IX I CHARACTER STRl HO I 
ES1IX+ZO I CHARACTER SIZE I 
ccP, CHARACTER L EHGTH I 
CSIZE I ATTRIIUTE VALID FlAO <OrIHVALID ✓ lr\lALID) I 

I J 

1---------------------------------------------------------------------, IPIAGE PROC HEAR 
PIOV Al, IIH I SET LPI 1/9 
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0a15 El 0FoA R 
0111 ao 30 
011A El OFOA It 
011D Ill 36 0051 It 
01121 El 01175 R 
DIIZlo 83 3E OD5A It 01 
Dll29 75 17 
011211 110 111 
OIZD El OFOA It 
OlllO 110 4 A 
0832 El OFOA It 
0 835 ID 01 
037 El OFOA R 
08JA 110 OD 
OllC El OFOA R 
OllF Ell 10 90 
Olllo2 110 111 
O 844 El OFOA It 
0847 110 30 
OB469 El OFOA It 
08«C IO 0A 
0B4E El OFOA It 
0151 Ill 36 005A R 
0155 El 0B75 R 
0B58 83 lE OOOA R 01 
015D 7 4 05 
0115F IO DA 
0161 El OFoA R 
OB646 C7 06 OODE R 0000 
016A 19 0474 
016D ID 36 OOAO R 
0171 El OE6D It 
0374 Cl 
0115 

017S 
01175 53 
017' FF l6 OOOE R 
0117A A 0 0057 R 
017D 0 4 01 
0117F Ill 16 OOOE R 
DIil F6 E2 
0815 El DEii It 
OHi 13 3E OOOE R 00 
OIID 7E 13 
OHF 26 : Ill AF OOFO 
OB94 23 2E 002F R 
OB9 El DIIDA R 
Dl91 OA F6 
019D 74 2C 
Ol9F El 07 ,0 
OIA2 IF 06 OOOE R 
OIA6 5 
OIA7 Cl 

OIAI IA 26 0057 R 
OIAC El OC2A R 
OBA F El 0C62 R 
0112 13 3E OOOE R 00 
OH7 7 4 CF 
0119 13 C6 10 
OIIC El 0C42 R 
OIIF 83 EE 10 
OICZ 8 A 26 0057 R 
OIC6 El OC2A R 
O BC 9 El ID 

OICII B 6 01 
OICD El OC2A R 
DIDO El 0c42 R 
OIIDl 8 4 00 
OIDS El OC2A R 
OIDI El A E 
OIDA 

OIDA 
OIIDA 33 DZ 
OIIDC El OC23 R 
OIIDF ao FA 10 
DIEZ 76 17 
QBE ao F A 9F 
OIIE7 76 OD 
OIIE9 10 FA DF 
DIEC 7 6 OD 
OIEE 10 FA FC 
OIFl 76 0J 
Olfl Ell O 6 90 
OIF6 8 A FZ 
OIFI El oc23 R 

CALL 
NOV 
CALL 
NOV 
CALL 
CAP 
JHE 
MO V 
CALL 
NOV 
CALL 
AO V 
CALL 
AO V 
CALL 
Jt1P 
MOV 
CALL 
POV 
CALL 
AO V 
CALL 
POV 
CALL 
CNP 
JE 
NOV 
CALL 
OV 
AO V 
LEA 
CALL 
RET 

IMAGE EHDP 
,-- ROTATE --------------------------------------------------------1 ROTATES FOHT IMAGE AND OUT I 

IHPUT 
ES:IX • CODE BUFFER 
ES:BX+260 : CHARACTER SIZE 
ccP 1 CODE LENGTH 

1 CSIZE : ATTRIBUTE VALID FLAG (CO:INVALID Z 1+VALID) 1 
1--------------------------------------------------------------------1 ROTATE PROC HEAR 

PUSH ax 
PUSH CCP 
Pov AL,GVALUE+H_SPACE 
ADD AL,8 
MOY OX,CCP 
UL D 
CALL ESCL 

ROTOO: CNP CCP,0 
JHG ROT99 
Pov BP,ES:240(BX) 
AND IP,CSIZE 
CALL GETFOHT 
OR DH,OH 
JZ HALF 
JMP NORMAL 

ROT99: POP CCP 
POP IX 
RET 

11110 • 

lt120 • 

IM99: 

TWO, 

FIRE 
AL,30H 
FIRE 
SI,TYALUE+UPPER 
ROTATE 
TVALUE+LOWER,1 
I1 0 
AL,lllf 
FIRE 
AL,4AH 
FIRE 
AL,OlH 
FIRE 
AL, OOH 
FIRE 
Il12D 
AL,llH 
FIRE 
AL,30H 
FIRE 
AL, OAH 
FIRE 
SI,TVALUE+LOWER 
ROTATE 
CHAR_TYPE, 1 
IM9 9 
AL.OAH 
FIRE 
CCP,0 
CX, l 1"D 
2{2{2PF-9vrr 

EVEH lP'IAGE ! 
HO 
ESC + J ♦ l 

THIS SEQUENCE SETS LINE FEED 
PITCH FOR ORDINARY USING 

VALUE OF OHE-NIHTH-IHCH. 

LINE FEED 

PRIHT LOWER IP'IAGE 

CHECK CHARACTER TYPE 
IF SIZE IS LARGE, JUAP 
IF SIZE IS SMALL, 

LF OUT TO PRINTER 
CLEAR CURRENT CHARACTER POSITION 
CLEAR IP'IAGE IUFFER 

8 + SPACE) M CCP -> AX 

I PIOYE CHARACTER SIZE TO IP 

1 GET FOHT INTO FOHT WORK 
HALF ! 

·---------------------------------------------------------------------. ; NORMAL SIZE PRIHT I 
.--------------------------------------------------------------------1 wort ]], {{#;{{tuE+_sract + srAcmwa 

CALL HYCONY I LEFT IMAGE OUT 
Cl'IP CCP,O 
JZ ROTDO 
ADD SI, 16 
CALL HYCONY 
SUI SI, 16 
MOY AH,GYALUE+II_SPACE 
CALL SPOUT 
Jl'IP RO TDD 

1---------------------------------------------------------------------1 ; HALF SIZE PRIHT 1 

1--------------------------------------------------------------------1 HALF1 HOV AH,1 1 SPACING 
CALL SPOUT 
CALL HYCOHY 
NOV AH, 0 
CALL SPOUT 
Jt1P ROT DO 

ROTATE EHOP 
1-- GETFOHT ----------------------------------------------------------, I GETS FOHT TO FONT WORK I 
l I 
~ETFOHT PROC NEAR -- ------------- -- -------------, 

XOR DX,DX 
CALL GET CODE 
Cl'IP DL,IOH 
JIE OHE 
CNP DL,9FH 
JIE TWO 
CNP Dl,ODFH 
JIIE OHE 
Cl'IP DL,OFCH 
JIE TWO 
Jl'IP OHE 
l'IOV DH,DL 
CALL GETCODE 

ltIGHT IMAGE OUT 

SPACING 

I LEFT IMAGE OUT 
I SPACING 

I GET THE FllST CODE TO DL 
J ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦
I ♦ ♦
I + CHECK LEGALITY OF 1ST CODE OF♦
I ♦ ♦
I + TWO IYTES CODE + 
I ♦ ♦
I ♦ ♦
J ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦

I GET THE SECOND COOE TO DL 
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UFI 53 
OIFC D6 
UFD 56 
OIFE B9 IOlO 
OC01 &D 36 0280 R 

ocos El OUD R 
ocoa B6 13 
OCOA ao 3E ODlF R 00 
OCOF 74 02 
OCll B 6 10 
ocu 32 co 
OCl5 aD 1E 0280 R 
ocu .. CA 
OCII lE 
OCIC 07 
OCID CD 10 
OCIF SE 
oczo 07 
OCZI 5 8 
oczz Cl 
OCZl 

OCZl 
OCZ3 26: 8A 17 
0c?6 U DD 
ocza 43 
oczt CJ 
OCZA 

OCZA 
OCZA IZ U 0057 R 
OCZE DO EC 
OCSI U CD 
OClZ DZ E4 
OCH U CC 
0c36 32 c6 
DC31 0A C9 
0cCJA 74 05 
OC3C El DFOA R 
DC3F EZ Fl 
0cs1 CJ 
0cs? 

0c42 
0cs2 56 
0cs3 53 
0C66 51 
DC'5 52 
0C46 8B lE OOOA R 
0c6A 8A 86 0280 R 
QC6E 03 F7 
ocso 8A 8C ozao R 
0c54 03 F7 
ocs, 8A 94 0280 R 
ICSA 03 F7 
ocsc 8A 9C 12&0 R 
ICU 03 F? 
0c62 8A A4 0210 R 
0C66 Ol F7 
ocu U AC OZUlt 
DC6C 03 F? 
0CSE 8A 84 0210 It 
DC72 Ol F7 
0c74 U IC 0280 It OC71 03 F7 
6c7 IE oooa 
DC7D DO EO 
DC7F DI D7 
DCII DO El 
DCl3 Dl D7 
ocas DO E2 
OC&7 Dl D7 
ocu DO E3 
ocn DI D7 
0c8D DO Es 
OCIF DI D7 
OC91 DO ES 
0c95 Dl D7 
OC95 DO E6 
OC97 D1 D7 
OC99 DO E7 
0C9B D1 D7 
OC9D 50 
OC9E s1 
OC9F 8 CD 
OCAI 41 

PUSH 
PUSH 
PUSH 
l'IOY 
LEA 
CALL 
l'IOY 
Cl'IP 
JE 
l'IOY 

FOKT10: XOR 
LEA 
l'IOY 
PUSH 
POP 
JHT 
POP 
POP 
POP 
RET 

GETFOHT EHDP 
;-- GETCODE ----------------------------------------------------------1 ; GETS CODE AHO UPDATE JHDEX I 
I I 

.---------------------------------------------------------------------1 GETCODE PROC HEAR 
KOY DL,ESt[IXl 
ADD IX,IIP 
JHC IX 
RET 

GETCODE EHDP 
;== SPOUT ------------------------------------------------------------1 ; OUTPUTS SPACES IETWEEH CHARACTERS I 
; I 

ONE 

SPOOt 

HVOlt 

IX 
ES 
SJ cx. u 
SJ,FOHT 
CLEAR 
AH, 19 
;3;7f;-1-·· 
AH, 16 
AL,AL 
IX,FOHT 
ex.ox 
DS 
ES 
10H 
SJ 
ES 
IX 

1 GET FOHT JKAGE 

1 CLEAR FOHT AREA 

IHPUT 
VALUE+H_SPACE + SPACING VALUE 

FONT REQUEST 

GET CODE JHTO DL 
JHDEX UPDATE JF DOUBLE SIZE 
JHDEX UPDATE 

l 
1---------------------------------------------------------------------1 SPOUT PROC HEAR 

$#2 {#:?"vs+.see 
KOY CX,IP 
SHL AH,CL 
HOV CL,AH 
XOR Al,Al 
OR Cl,Cl 
JZ SP99 
CALL FIRE 
LOOP SPOO 

SP99: RET 
SPOUT EHDP 
,-- HYCOHY -----------------------------------------------------------1 ; ROTATES FONT IMAGE AND PRINTS IT n 
I l 
I IHPUT I 

SI • FLAG CO:UPPER✓EYEH l•ODD &:LOWER) I 
CHAR TYPE , TYPE Cl:Sl'IALL TYPE 2:LARGE TYPE) I 
IP - SIZE CO:HORl1Al SIZE 1:DOUILE SIZE) I 

I 

SPACING VALUE 

CHAR SIZE 

I OUT S,ACE 

. . 
,---------------------------------------------------------------------, HYCOHY PROC HEAR 

PUSH SI 
PUSH IX 
PUSH ex 
PUSH DX 
HOY DI,CHAR TYPE 
HOV AL,FOHTTSil 
ADD SJ,DI 
l'IOY CL,FOHT[SIJ 
ADD SI,DI 
l'IOV DL,FOHT[SIJ 
ADD SI,DI 
HOY IL,FOHT[SIJ 
ADD SI,DJ 
HOY AH,FOHT[SIJ 
ADD SI.DI 
l'IOY CH,FOHT[SIJ 
ADD SI,DI 
HOV DH,FONT(SI) 
ADD SI,DI 
HOY IH,FOHT(SIJ 
ADD SI,DI 
HOY SI,& 
SHL AL, l 
RCL DI,l 
SHL CL,l 
RCL DI,l 
SHL DL,l 
RCL DI, l 
SHL IL, l 
RCL Dl.l 
SHL AH, l 
RCL DI,l 
SHL CH,l 
RCL DI,l 
SHL DH,1 
RCL DJ,l 
SHL IH,l 
RCL DI, l 
PUSH AX 
PUSH ex 
HOY CX,11' 
IHC ex 

1 LOAD FOKT TO REGISTER 

1 LOAD DATA 

1 FIRE IMAGE 
1 LOOP FOR DOUBLE SIZE 
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OCA2 sB C7 
OCAtt E8 OFOA R 
OCA7 E2 F9 
oc.u 59 
OC AA 58 
OCAII 4 E 
0cAC 75 CF 
0CAE 29 2E ODOE R 
OCIZ FF OE OOOE R 
0CB6 5 A 
OCl7 59 
OCH 51 
0CB9 SE 
0C BA c:s 
OCH 

OCH 
OCH ao lB 
OCIID E 8 OFOA R 
occo 110 2 8 
OCC2 E8 OFOA R 
occs c:s 
OCC6 

OCC6 
OCC6 sa 
OCC7 Sl 
occa 57 
OCC9 s:s 
OCCA C7 06 OOlC R 000:S 
OCDO 110 OF 
OCD2 &II F7 
OCD<t E8 OE7 4 R 
OCD7 72 28 
OCD9 110 55 
OCDII E8 OECE R 
OCDE ea OE9F R 
OCEl 51 
OCE2 8 D 36 02AO R 
ocu 119 OO:S6 
OCE9 Ea OE6D R 
OCEC 5 9 
OCED IE 0000 
OCFO E8 ODDZ R 
OCF:S E8 OD06 R 
OCF6 ea 0£42 R 
OCF9 4 7 
OCFA E2 ES 
OCFC 110 42 
ICFE Es OECE R 
ODOl 511 
OD02 5F 
ODOl 59 
ODO<t 5 8 
ODOS c:s 
0D06 

0DO6 
ODO6 2 6 aa os 
O Do9 25 000:S 
ODOC 7 4 09 
ODDE 4 8 
ODOF 7 4 07 
ODll % 8 
OD12 7 4 1l 
OD1' El lC 90 
OD17 cJ 

ODIi 16 FF 
ODIA 12 FF 
ODIC 17 FF 
ODIE B 4 ao 
OD20 E 8 0 D045 R 
0D2J El FZ 

0D25 B6 FF 
0D27 12 FF 
002 9 17 FF 
OD21 ... co 
OD2D ea OD<t5 R 
ODlO El E5 

0D32 8 A 36 0053 R 
0Dl6 8 A 1 6 0054 R 
ODlA 8 A :SE 0055 R 
OD0JE B 4 ao 
0 D40 Ea 0 D45 R 
0D43 EB DZ 

l'IOV 
CALL 
LOOP 
POP 
POP 
DEC 
JHZ 
SUII 
DEC 
POP 
POP 
POP 
POP 
RET 

HVCOHV EHDP 
1-- l'IODESET ----------------------------------------------------------, l SETS J BYTE TRANS l'IODE I 
,---------------------------------------------------------------------, l'IODESET PROC HEAR 

l'IOV AL, 11H 
CALL FIRE 
MDV AL,21H 
CALL FIRE 
RET 

l'IODESET EHDP 
1-- UGRID ---------------------------------------------------------1 ; PRINTS UPPER GRID LIHE I 

INPUT I 
ES:DI : ATTRIIUTE BUFFER I 

I ex I ATTRIIUTE LEHGTH l 
,-----------------------------------------------------------------, UGRID PROC HEAR 

PUSH AX 
PUSH ex 
PUSH DI 
PUSH IX 
MOV CPIMASK,J 
MDV AL,OFH 
Mov SI,DI 
CALL CHECK 
JC UG99 
HOV Al ,SSH 
CALL DIRSET 
CALL ESCXI 
PUSH ex 
LEA SI,GRID 
HOV CX,54 
CALL CLEAR 
POI' ex 
HOV Sl,O 
CALL VGRID 
CALL HGRID 
CALL PGRID 
IHC DI 
LOOP UGOO 
NOV AL,42H 
CALL DIRSET 
POP IX 
POP DI 
POP ex 
POP AX 
RET 

UGRID ENDP 

1-- HGRIO -----------------------------------------------------------1 ; PRINTS HORIZONTAL GRID LINE I 

iGRID0 PROC HEAR -- -------------------------------i 
MOY AX,ES:[Dil GET ATTRIBUTE IYTE 
AHO AX,000:SH HO GRID? 
JZ HG19 
DEC AX 
JZ HG100 
DEC AX 
JZ HG200 
JMP HG:SOO 

HG99+ RET 

1---------------------------------------------------------------------1 : SINGLE 1 

,---------------------------------------------------------------------, HG1001 l'IOV DH,OFFH I LOAD LINE l'IASK 
HOV DL OFFH 
l'IOV IH,OFFH 
l'IOV AH, OIOH 
CALL HGSET 
Jl'IP HG99 

,---------------------------------------------------------------------, I DOUILE 1 
1---------------------------------------------------------------------, HGZ001 l'IOV DH,OFFH I LOAD LINE IUSIC 

l'IOV DL,OFFH 
l'IOV IH,OFFH 
l'IOV AH,OCOH 
CALL HGSET 
JMP HG99 

' - -- ------------------------------------------. I DASHED 3 

1---------------------------------------------------------------------, HG300+ HOV DH,QVALUE+H_DASH J LOAD LINE MASK 
MOv DL,GVALUE+H_DASH+I 
{%% :#X{}"<·csrsw+a 
CALL HGSET 
Jl'II' H099 

HV10• 

UGOO: 

UG99: 

AX,DI 
FIRE 
HV1 0 ex 
AX 
SI 
HYOO 
CCP,IP 
CCI' 
OX ex 
IIX 
SI 

1 CCI' UPDATE 

I ESC ♦ C 

SET HASK FOR 11.5 CPI 
CHECK UPPER ATTRIBUTE EXISTS 

I UNIDIRECTIOH SET 

OUT ESC+X+1+NI+N2 
CLEAR Il'IAGE IUFFER 

I SET VERTICAL GRID (UPPER) 

SET HORIZONTAL GRID 
OUT GRID IHAGE 

UDIRECTIDN SET 

I SINGLE 

I DOUILE ? 

I DASHED 

I LOAD LINE IHAGE 
I SET GRID ll'IAGE 

1 LOAD LINE ll'IAGE 
I SET GRID IKAGE 

LOAD LINE Il'IAGE 
SET GRID Il'IAGE 
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0Ds5 

0D+5 
DD\5 33 F6 
0D47 DO 07 
ODO DI 02 
0DsB 73 04 
OD«D 8 A4 02A0 I 
0051 8J C6 OJ 
OD56 63 FE 36 
DD57 75 EE 
0D59 Cl 
0DSA 

0D5A 
0DSA St 
0D51 51 
DDSC 56 
0DD 57 
0D5E IO DF 
tDU u Fl 
0D'2 El 0EH II 
DD65 7Z .. 
0D67 U Fl 
0D6 9 26+ 8A 6 
DD6C E& 17FA I 
OD6F 46 
0D70 E2 F1 
0D72 SF 
DD7J 5E 
0D74 59 
0D75 58 
DOH CJ 
0D77 

DD77 
DD77 St 
DD7& 51 
DOH 57 
DD7A C7 06 t0lC R 0003 
0D&D IO ftC 
0082 at F7 
0D8+ ES 0E74 R 
0Da7 72 28 
0D&t ID 55 
ODIi El 0ECE II 
0D&E Ea 0UF II 
DD91 51 
0D9? 8D 36 02A0 R 
0D96 89 0036 
DOH Ea IUD II oo,c s, 
0DD BE 0009 
0DAO Ea DDDZ R 
tDO Ea ODIS R 
0DA6 ES E42 R 
ODA9 47 
ODAA EZ ES 
DDAC II 42 
DDAE U 0ECE II 
0D&I SF 
tDl2 5t 
0D8J 58 
0DI' CJ 
tDIS 

0015 
0DES 26: F6 05 40 
ooa, " 11 
ODIi aA 26 0147 R 
0DIF Ea DDC3 It 
ODC2 Cl 
ODCJ 

ODCl 
ODCJ 33 F6 
OOC5 oa A 6 0242 R ooc, 83 C6 03 oocc as FE 36 ODCF 75 F 4 
ODDI C3 
DDOZ 

HGRID EHDP 
1-- HGSET ------------------------------------------------------------1 ; SETS GRID LINE IIIAGE 

INPUT 
DH,Dl,IH • GRID LINE ASK I 

I 
HGSET PROC NEAR - ------------- -------------------. 

XOR SI,SI 
HG5001 RCL IN,1 

RCL OX, 1 
JHC SUP 
OR GRIOISI),AH 
ADD SI,3 
CHP SI,56 
JHE HG500 
RET 

HGSET EHDP 
1-- CODEOUT ----------------------------------------------------------, ; PRINTS CODES l 

;---------------------------------------------------------------------, CODEOUT PROC HEAR 
PUSH AX 
PUSH ex 
PUSH SI 
PUSH DI 
IIOY AL,ODFH 
IIOY SI, IX 
CAlL CHECK 
JC C099 
IIOY SI ,IX 

CDDEtO, IIOY Al,ES,ISI) 
CALL CHARO 
INC SI 
LOOP CODE00 
POP DI 
POP SI 
POP ex 
POP AX 
RET 

CODEOUT EHDP 
,-- LGRID ------------------------------------------------------------1 I PRIHTS LOIIER GRID LINE I 
I IHPUT l 
I ES,Dl , ATTRIIUTE BUFFER l 
I ex I ATTRIBUTE LENGTH l 
,---------------------------------------------------------------------, LGRID PROC HEAR 

PUSH AX 
PUSH ex 
PUSH DI 
IIOY CPIIIASK,3 
IIOY Al, 4CH 
IIOY SI,DI 
CALL CHECK 
JC LG99 
IIOY Al, 55H 
CALL DIRSET 
CALL ESCXI 
PUSH ex 
LEA SI, GRID 
IIOY CX,56 
CALL CLEAR 
POP ex 
IIOY 51,9 
CALL YGRID 
CALL UHOER 
CALL PGRID 
INC DI 
LOOP LGO0 
IIOY AL,ft2H 
CALL DIRSET 
POP DI 
PDP ex 
POP AX 
RET ~GRieHDE~HDP 

1 ;_SETS_UHDERSCORE_IIIAGE : 

UHOER PROC NEAR 
TEST BYTE PTR ES+([DI1,4OH 
JZ UH99 
IIDV AH,GVALUE+Y_UNDER 
CALL UNSET 

UNO, RET 

~~~E~HSE~H~~----------------------------------------------------------1 
I SETS UHDESCORE IIIAGE I 
I INPUT I 
; AH: UNDERSCDRE IIIAOE I 
.---------------------------------------------------------------------, UNSET PROC HEAR 

XOR SI.SI 
UH50D1 OR GRID•21Sil,AH 

AliD SI. 3 
CIIP SI,5' 
JHE UH500 
REI 

UNSET EHDP 
1-- VGRID ------------------------------------------------------------1 
I SETS VERTICAL GRID LIHE I 
I INPUT I 
I ES I DI • ATTRIIUTE IUFFER I 

SKIP: 

con, 

LGOO, 

LGtt, 

SHIFT LIHE IIASK 

I SET 
YES 

1 CHECK ALL SPACE 

l CODE OUT 

SET IIASK FOR 13.5 CPI 
CHECK LOWER ATTRIBUTE EXISTS 

I UHIDIRECTIOH SET 

OUT ESC♦X+l+Hl+H2 
CLEAR IIIAGE BUFFER 

5ET VERTICAL GRID CLOWER> 

SET UNDERSCORE 
OUT GRID Il1AGE 

I IIDiltECTION 5ET 

1HD UNDERSCORE? 

I SET UNDERSCORE 
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ODDZ 
ODDZ Z6s &II OS 
ODD5 Z5 OOOC 
ODD& 7 4 OD 
ODDA ZD 0004 
ODDD 74 09 
ODDF 2D 0004 
ODEZ 7 4 lE 
ODE4 EB 42 9O 
ODE7 Cl 

ODE& 8 A 86 0041 It 
ODEC oa 06 OZAO It 
tDFO & A 8 4 004Z It 
ODFl't oa 06 OZAi It 
ODF& 8 A 114 0043 R 
ODFC 0s 06 OZAZ R 
tEOO E8 ES 

OEOZ &A 8 6 0041 R 
OE06 011 06 OZAO R 
OEOA 011 06 0 2A3 R 
OEOE IIA 8 6 OO'oZ R 
OElZ 011 06 OZAi R 
OEU 011 06 OZA', R 
OElA 8 A 8 4 0043 R 
OElE 011 06 OZAZ R 
OEZZ 011 06 0 2 A5 R 
OEU Ell IIF 

OEZ& &A 8 4 0044 R 
OE2C 011 06 OZAO R 
OE30 8 A 8 4 0 045 R 
0£J6 oa 06 0 2A1 R 
OE311 &A 8 4 0046 R 
OE3C 011 06 02A2 R 
0E+0 Ell A5 
OE62 

0E+2 
0E+2 51 
0E43 06 
0 E44 32 ED 
0£46 8 A OE 0056 It 
0 E+A aa Cl 
OE4C 03 CII 
0£+E 03 CII 
OHO ao 3E oosz It 6C 
OE55 75 OA 
OE57 0 3 OE OOlC It 
tE51 s1 36 OOlC It DOU 
0£61 lE 
0E62 07 
OEU ao 36 02A0 It 
OE67 Ell OEFE It 
0€6A 07 
OUI 59 ouc Cl 
0£60 

IUD 
IUD 
tE70 
tEH 
OE7S 
OE74 

c, 04 00 
4 6 
EZ FA 
Cl 

OE74 
OE76 51 
0£75 011 C 9 
OE17 7 4 oa on, 26 : 8 4 .... 
OE7C 75 07 
OE1E 4 6 
OE7F EZ Fl 
OE&l F 9 
OE&Z El oz 90 ans Fl au, 5 9 
IEl7 Cl 
IEII 

assdd;'t#.-.---.-------------4 
Ov AXES:(DIJ GET ATTRIIUTE IYTE 
AND AX,OOOCH HO GRID ? JZ YG99 
SUII AX,4 1 SINGLE JZ YGIOO 
2" s$% »sous s 

vass» ;2 vosoo 1 AsHED 
1--------------------------------------------------------------------· J SINGLE , 
,-------------------------------------------------------------------: YG10D• "OY AL,GYALUE+V SOLID+O[SIJ 1SET GRID 1"40E 

OR GRID+O,AL - 
Pov AL,GVLUE+V SOLID+I(SI) 
OR GRID+l,AL - 
"OY AL,GYALUE+Y SOLID+Z[SIJ 
OR GRJD+2,Al - 
JMP VG99 

-------Do~iLe------------------------------------------------------, 
;--------------------------------------------------------------------: VGZOD• "DY AL,GYALUE+V SOLJD+O[SIJ J SET GRID IHAGE 

OR GRJD+O,Al - 
OR GRID+3,AL 
"DV AL,GYALUE+V SOLID+l[SIJ 
DR GRID+l,AL - 
OR GRID+4,AL 
"DV AL,GYALUE+V SOLID+Z[SlJ 
OR GRID+2,AL - 
DR GRID+5,AL 
Jl'IP' YG99 

,--------------------------------------------------------------------, I DASHED s 
VG300, "DY AL,GYALUE+V DASH+OCSIJ ; SET GRID I"4GE 

OR GRID+O,AL - 
"DY AL,GYALUE+V DASH+l[SIJ OR GRID+L.AL 
"DY AL,GYALUE+Y DASH+Z[SJJ 
OR GRJD+2,AL - 
Jl'IP YG9' 

YGRJD EHDP 
·-- PGRJD ------------------------------------------------------------1 ; PRINTS GRID IMAGE ; 

GRID PROC HEAR ·3 
PUSH ex 
P'USH ES 
XOR CH,CH 
"ov CL,GYALUE+H SIZE 
l'IOV AX,CX - 
ADD CX,AX 
ADD CX,AX 
CHP GVALUE+H KEY,6CH 
JHE PGOO - 
ADD CX,CPll'IASK 
XOR CPI11ASlt,OlH 
PUSH DS 
POP ES 
LEA SI ,GRID 
CALL FIRES 
POI' ES 
POP ex 
RET 

PGRID EHDP' 
1-- CLEAR--------------------------------------------------- 
1 FILLS THE AREA WITH I ---------, 
I INPUT 
I SI I CLEAR ADDRESS ' ex I CLEAR COUNT I 

iii ia&&{"---------------------------------------------3 
{g! g{re + ts.s 
LOOP' CLEAR 
RET 

CLEAR EHDP 

i CH~~:~l(STRIHOS ----------------------------------------------------, 
I INPUT l 
I Al I CODE MASK 
I ex I CODE L EHGTH I 
I ES• SI I CODE BUFFER 1 

1-------------------------------------------------------------- I CHECK P'ltOC NEAR -------1 
P'USH ex 
OR ex.ex 
JZ CH10 
TEST ESdSIJ,AL 
JHZ CH20 
lHC SI 
LOOP CHOO 
STC 
JP 
CLC 
POI' 
RET 

CHECK EHDP 
;-- ESCL ------------------------------------------------------------- 1 OUTPUTS ESC + L + HI + HZ : 

POOi• 

CHOO, 

CH1Q 

CH20 
CH99 

OUT GRID IHAGE 
CX M 3 

l U.5 CPI 

--;. 

CPI ADJUST 

I ATTRIIUTE EXEISTS ! 

CHU I HO 

ex I YES 
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oua 
oua 5 0 
0Es 51 
0 E8A .. II 
one €8 OFU It 
OUF IO 4¢ 
OE9! El OFU It 
0E96 58 
OE9S El IFU It 
OE98 58 
OE99 86 c 
OE9B El IFU l 
0ESE CJ 
OUF 

I INPUT I 
I AX • H1H2 I 

,---------------------------------------------------------------------1 ESCL PROC HEAR 
PUSH AX 
PUSH AX 
110V AL, llH 
CALL FIRE 
POV AL,4CH 
CALL FIRE 
POP AX 
CALL FIRE 
POI' AX 
XCHG AL, AH 
CALL FIRE 
RET 

ESCL EHDP 
;-- ESCXl ------------------------------------------------------------1 ; OUTPUTS ESC + X + 1 ♦ Nl ♦ H2 1 
I INPUT I 
I ex ' CHARACTER LENGTH I lGl kn6,---------------------------------------------­ 

PUSH ex 
110V Al, UH 
CALL FIRE 
110V AL, ZSH 
CALL FIRE 
110V AL, 31H 
CALL FIRE 
110V AL,GVALUE+H SIZE 
PUL CL - 
CP GVALUE+H_KEY,6CH 
JHE ESCXlX 
CLC 
RClt 
ADC 

ESCXlX: 110V 
110V 
CALL 
110V 
CALL 
POP 
RET 

ESCXl ENDI' 
,-- DIRSET -----------------------------------------------------------1 ; OUTPUTS ESC ♦ X ♦ DIRECTION <U OR I) I 
I INPUT I 
I AL I DIRECTION I 

.---------------------------------------------------------------------1 DIRSET PROC HEAR 
PUSH AX 
110V AL, 11H 
CALL FIRE 
AOV AL ,ZSH 
CALL FIRE 
POP AX 
CALL FIRE 
RET 

DIRSET EHP 
,-- FEED -------------------------------------------------------------1 
!_ff©"If@_Ilf_ff?__..----------------------------------------------3 
FEED PROC HEAR 

110V AL,ODH 
CALL FIRE 
110V AL, UH 
CALL FIRE 
110V Al,ZSH 
CALL FIRE 
110V AL, 35H 
CALL FIRE 
110V Al,O 
CALL FIRE 
ov AL,GVALUE+V_SIZE 
CALL FIRE 
RET 

~~!DFlltE~H~~----------------------------------------------------------J 
1 OUTPUTS STRING DATA TO PRINTER PORT : 
, IHl'UT 
; ES•SI , ADDRESS OF l'RIHT STRING : 
1 CX ' LEHOTH OF STltlNO I 
I OUTPUT I 
:---------A"----~-~!~!~~----------------------------------------------, 
FIRES PROC HEAR 

PUSH ex 
FlltE001 110V AL,ES•CSI] 

CALL FIRE 
IHC SI 
LOOP FlltEOO 
POP ex 
RET ~IRE:IREEHDP 

1 
; OUTPUTS DATA TO l'ltlHTER PORT : 

! """,oururi i 
ourur { 
I AH I PUNTER STATUS 
I I 

,---------------------------------------------------------------------, 

; "ESC® 

"L 
I Hl 

I NZ 

OESF 
OUF s1 
OEAO IO 11 
ouz El OF6A R 
ous IO 25 
OU7 El OFOA It 
OEU IO 31 
ouc El IFU It 
OEAF Al Ol56 It 
002 F6 El 
OE8 u lE 0052 R 6C ou, 75 05 
IEII Fl 
one DI D 
OEIE 13 Cl 
OECO n ca 
OEC2 8A CS 
0EC El OFU It 
IEC7 8A CI 
IECt El IFU It 
OECC 5 
IECD c3 
OECE 

IECE 
IECE so 
IECF .. 11 
IEDI El IFU It 
OED4 IO 25 
OED6 El OFOA It 
IEDt 58 
IEDA El OFU It 
OEDD CJ 
IEDE 

IEDE 
OED£ IO OD 
OEEO U OFU R 
IEU IO U 
OEES El OFOA It 
OEEI IO 25 
OEU U OFU It 
OEED IO lS 
OEEF U OFOA It 
OEF2 U 00 
EF6 Ea IFOA It 
OEF7 AO 0068 R 
IEFA El OFOA It 
IEFD CJ 
OEFE 

l ESC+X+l 

I DOT SIZE - CHAR SIZE 

I 13.S CPI ? 

CX,1 
AX,CX 
CX,AX 
Al,CH 
FIRE 
AL,Cl 
FIRE ex 

1 AX = CX ¢ 2 

I Nl+N2 

I ESC+X+U,1 

l Cit. 

; ESC+X+5 

I N1N2 

IEFE 
IEFE Sl 
IEFF 261 8A 84 
tfl2 El IFU It 
0Ft5 66 
OFU EZ F7 
OFO& St 
OFO, cJ 
OFU 

SAYE REGS. 
OUT DATA 
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OFOA 
OFOA 
OFOII 
OFOC 
OFOO 
OFOE 
OFll 
IF12 
OF16 
OF17 
OFlA 
OFlC 
OFlF 
OF21 
OF22 
0F 24 
OF25 
OF27 
OFZA 
OFZII 
OF2F 
OF30 
OF31 
OF3Z 
OFH 
OF37 
OF31 
OF3E 
gF41 
F45 
OF411 
0FO 
OF4E 
OF51 
0 F54 

OF5" 
QF56 
OF55 
QF56 

OF51 
OF511 
OFU 
0f'7 

F69 
0 F6A 
OF6C 
OF6E 
0F70 
oF72 
tF7" 
OF77 
0F79 
tF1D 
tf7F 
0Fll 
OF83 
eF85 
OFl7 
tFIA 
OFIE 
tfllf 
tf,0 
tF'1 

IFU 
oF9I 

OFtZ 
0F9" 
gF 99 
0FU 
tftD 
OFAO 
¢FAJ 
OFAI 
OFAA 
OFAD 
OFIZ 
Q F 6 
Ofl7 
tFIIC 
IFIIE 
If Cl 

52 
51 
53 
50 
A 0378 
EE 
113 01 
E8 OF54 R 
F6 C4 08 
75 17 
BA 037A 
10 OD 
EE 
IO OC 
EE 
Ill 00 
ES OF54 R 
58 
IA 26 0002 R 
51 
59 
5 A 
CJ 
8 26 0014 R 
ID l6 0003 R 
19 005D 
El OE6D R 
ID 36 OOAO R 
B9 0474 
El OE6D R 
El 01119 R 
El OA3't R 
E9 00119 R 

52 
51 
16 EO 

IIA 0379 
C7 06 0016 R 0004 
C7 06 001A R 01011 
335 C9 

EC 
24 FE 
OA DI 
74 13 
AB 80 
75 OF 
Ea OFE5 R 
E2 FO 
FF OE DUA R 
75 EA 
oc 01 
24 F? 
34 08 
86 C4 ao E4 19 aa 26 0002 R 
5t 
5A 
CJ 

52 

DB4 GO 
ll 3E 0000 R 02 
74 02 
DB4 01 
110 cc ao 
110 H 11 
IO 3E 0003 R ,0 
74 17 
80 C4 02 ao 3E 0003 R 71 
1't OD 
IIO C4 02 ao 3E 0003 R 6C 
74 0J ao u oz ao 3E 0004 R 11! 

PROC 
PUSH 
l'USH 
PUSH 
PUSH 
110V 
OUT 
110V 
CALL 
TEST 
JHZ 
110V 
110V 
OUT 
110V 
OUT 
110V 
CALL 
POP 
110V 
l'OP 
POP 
POP 
RET 

AIEND1 110V 
LEA 
110V 
CALL 
LEA 
110V 
CALL 
CALL 
CALL 
Jl1P 

FIRE ENDP 
;-- STATUS-----------------------------------------------------, 
; GETS STATUS 1 1 
; ' , INPUT ; 

BL + BUSY WAIT FLAG (O:NOT HAIT / 1:HAIT) 4 

FIRE 

I . . 
STATUS PROC NEAR • 

l'USH DX 
l'USH ex 
XCHG AH,AL 

' ST0G: 

sr1a» 

STtt, 

OUTl'UT 
AH : l'RINTER STATUS 1 
RETURN_CODE, PRINTER STATUS 1 

l'IOV 
l'IOV 
l'IOV 
XOR 

NEAR 
DX 
ex 
IX 
AX 
DX.PR, DATA l'ORT 
DX,AL = 
ll,l 
STATUS 
AH,PR_ERROR 
AIIEHD 
DX,PR CPHD PORT 
AL,0DH " 
DX,AL 
Al,OCH 
DX,Al 
ll,O 
STATUS 
AX 
{·RETUn_cope 
ex 
DX 

SP,SPSAVE 
SJ ,PRINTER JD+3 
Cx,93 ­ 
CLEAR 
2:;{{{g-vrrs 
CLEAR 
DEFAULT 
GETVAL 
RETURH 

DX,l'R STATUS PORT PR_TIiE1.4 = 
2."3-» 

IN 
AHO 
OR 
JZ 
TEST 
JHZ 
CALL 
LOOP 
DEC 
JHZ 
OR 
ANO 
XOR 
XCHG 
AND 
l'IOV 
POP 
1'01' 
RET 

STATUS EHDI' 
:-~E~iAi~!~us-z-------------------------------------------------------1 
I I 
I OUTPUT I 
I AH I PRINTER STATUS Z I 
: RETURN_CODE I PRINTER STATUS Z j 

1------------------------------------------------------------------ I STA TUSZ l'ROC NEAR --, 
l'USH DX 

NOV 
CNI' 
JE 
NOV 

STZO I OR 
AND 
CNP 
JE 
ADD 
CNP 
JE 
ADD 
CIII' 
JE 
ADD 

ll'lSET1 CIIP 

Al,DX 
Al, OFEH 
IL,ll 
ST99 
AL,PR_BUSY 
ST99 
IEEP 
STlO 
PR_TIHEJ 
STlO 
Al, PR TINEOUT 
AL, OFFH-PR ERROR 
AL,PR_ERROR 
AL, AH 
AH,0119H 
5TURN_coDE.A 
DX 

I SAVE REGS. 

I OUT DATA IN Al 

I IUSY CHEClt 

I SET STROIIE 

GET UST STATUS 

I RESTORE REGS. 

AIEND EXIT 
CLEAR CONTROL AREA 

I CLEAR ll'IAGE_IIUFFER 

SET DEFAULT VALUE 
RESET CPI, LPI CONTROL VALUE 

SET STATUS l'OIIT 
RESET IIEEI' TINER 
SET WAIT TINE 

GET STATUS 
RESET TIMEOUT IIT 

I IIUSY NO CHEClt? 

BUSY ? 
HO 
BEEi' ROUTINE 

I SET TINEOUT STATUS 

STATUS TO AH 
RESET UNUSED FLAG 

AH, 0 
PRINTER_ID,2 
ST20 
AH, 1 
AH,IOH 
AH,81H 
CPI.UH 
ll'lSET 
AH, 02H 
CPI, 7aH 
LP I SET 
AH, 02H 
CPI. 6CH 
ll'lSET 
AH,OZH 
LPI,lEH 

3 SET PRINTER_ID 

SET ASF OH 
RESET UNUSED Ill 
CPI=S ? 

3 CPI=6 Y 

J CPI=6.7 

CPI=7.5 
LI=4 f 
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tFC6 74 17 
OFC& U C4 ti 
IFCI &I SE 1014 It 1& 
IFDO 74 OD 
OFDZ It C4 ti 
OfDS &t SE t0t4 R 14 
OFDA 74 U 
tFDC It C4 ti 
OFDF •• z, ••oz It 
OFU SA 
OFE4 CS 
IFES 

OFES 
IFES FF tE 1118 It 
IFEt 75 l1 
OFEI FF OE 016 R 
IFEF 7S 01 
OFFl II OE07 
OFF4 CD 1t 

OFF& 

IFFC 

IFFD 
1140 
1140 

JE 
ADD 
CNP 
JE 
ADD 
CNP 
JE 
ADD snu, NOY 
POP 
RET 

~!~T~:~PE~~~----------------------------------------------------------, 
; IEEP WHEH IU$Y J 

:---------------------------------------------------------------------: vr {5g 3f#,a 
JNZ BEEP99 
DEC l'R_TlNEl 
JIIZ IEEl'9t 
NDY AX, 0E07H 
INT 10H 

sr999 
AH, 08H 
LPI ,18H 
ST999 
AH, 08H 
LPI,148 
ST9S® 
AH, 08H 
RETURH_CODE,AH 
DX 

C7 06 0016 It 001 NOY Plt_TINEl,l 
cs J 

IEEPH, RET 
I 
IEEP EHDP 

IEGIN+l040H ORG 
CODE ENDS 

END 

LPI=S ? 

J LPI=6 p 

1 LPI=7,5 

J IEEP 

A-162 



•••••••••••• ............. 
• • • 110DULE 7 • . " MNNMMMMMMM 
•••••••••••• 

{EE ]N] ]$ t±rm±±±±e=±±±g±=ggg±ggg±=±±g±gg=±=g±±EEEEST 
BOOT STRAP LOADER 

TRACK 0, SECTOR 1 JS READ JHTO THE 
BOOT LOCATION (SEG11EHT 0, OFFSET 7COO) 
AHD CONTROL IS TRANSFERRED THERE. 

IF THE DISKETTE JS HOT PRESENT OR HAS A 
PROBLE11 LOADING (E.G., HOT READY), AN IHT. 
18H IS EXECUJTED. IF A CARTRIDGE HAS VECTORED 
IHT. 18H TO ITSELF, CONTROL WILL BE PASSED TO 
THE CARTRIDGE. 

THIS ROUTINE SET INITIAL CARTRIDGE PROCESS 
AHO ALSO CHECK DISKETTE IS IOOTAILE OR HOT 

: OOlE 
0000 
0000 Fl 

0001 DB 4 01 
0003 33 D2 
0005 CD 17 

0007 CD 71 

0009 CD 11 
0001 2 4 30 
OOOD 3C 20 
OOOF 7 4 15 

0011 aa 0011 
0014 CD 10 
0016 B8 1000 
0019 II 0100 
OOlC CD 10 
OOlE 8 1001 
0021 II 0100 
0 024 CD 10 

0026 .. FF20 
0029 CD 7 8 

0021 ea 0000 E 
OOZE •• 3E 0302 R 

0032 ao OE 0336 lit OI 
0037 aa 0500 
0034 CD 16 

003C 21 co 
OOlE 8E Da 
0 04 0 8E co 
0 o42 •• 7COO lit 

0065 C7 06 0078 lit IOOO E 
O 048 ac OE 007A lit 

0 04F 33 F6 

1151 33 D2 
00s53 Dl CF 
0055 73 2F 

I057 It 000 4 
0054 51 
0051 4 00 
005D CD 13 
005F 72 oa 
0061 II 0201 
GO64 19 0001 
0067 CD 13 
0069 59 
006A 73 o, 
0 06C F6 C 4 IO 
OOH 75 15 
0071 E2 £7 
0073 El 11 

1075 IE FFFF 

0078 11 7F 03 4 24 9 
007D 75 07 
007F 11 7F 05 4A4D 
0086 7 4 22 

0016 462 

0017 ao FA Q 46 
OO&A 72 C7 

ooac OI F6 
OIIE 7 4 1 6 

0090 IE 0 OB4 lit 

· Assuns cs±coils?so 
LBOOT EQU lEH 
IOOT_STRAP PROC 

STI 
HEAR 

£HABLE EXTERNAL INTERRUPTS 

HI+ 

H2+ 

H3t 

110V AH,1 IHITIALIZE PRINTER XOR DX,DX 
!HT IHT_17 
INT 71H GO SYSTEl1 CARTRIDGE HANDLING 
INT tx 1 CHECK APPLICATION 110DE AND 
Cl1P AL,20H EXTEHSIOH 110DE? JE HZ YES-SKIP FOLLOWING VIDEO SET 110DE 
l'IOY AX,0O11H SET 20Xll COLOR 110DE FOR DEFAULT INT IHT_lO 
l'IOY AX,1000H SET 20Xll DEFAULT COLOR ILUE 
AO V IX,0100H FOREGROUND TO BLUE INT IHT_IO 
PO V AX,1001H INCLUDING BORDER COLOR TO ILUE 
IO V IX,OlOQH 
INT INT_10 

110V AX,KltHJNIT I IHITIALIZE KANA-KAH CONVERSION INT 7 8H 

ASSUl'IE DS:DATA 
CALL DDS 
AO V DI,JEQUIP_FLAG I GET DRIVE CONFIGURATION 
OR JKB_FLAG, 08H FLAG TO KANA-KAH INITIALIZED 110V AX,OSOOH INITIALIZE KEYBOARD IHT INT_16 

,================================ ASSUME DS•AISO 
SUB AX,AX 
110V DS,AX 
IOv ES,AX 
110V IX.OFFSET 

1----- RESET THE DISK PARA11ETER TABLE VECTOR 
110V WORD PTR OISK_POIHTER,OFFSET DISl(__IASE 
110V WORD PTR DISK_POINTER+Z,CS 

1----- LOAD SYSTEl1 FROl1 DISKETTE 
XOR SI,SJ RESET DISKETTE INSTALLED FLAG 

I HEAD 0, DRIVE I 
DISKETTE DRIVE ATTACHED? 

I HO -GOTO NEXT DRIVE CHECK 

XOR DX,DX 
ROR DI,1 
JHC H? 

Pov CX, 6 
PUSH ex 
MO V AH, 0 
INT INT_13 
JC H5 

l'IOY AX,0 20 1H 
110V CX,0001H 
INT INT_13 
POP ex 
JHC H6 
TEST AH,80H 
JHZ H7 
LOOI' H4 
Jl11' SHORT H7 

i ESTABLISH ADDRESSING 
i SET DISKETTE IUFFER ADDllt 

BOOT_LOCN; 

SET RETRY COUNT 
SAYE RETRY COUNT 
RESET THE DISKETTE SYSTEA 
IF ERROR, TRY AGAIN 

READ OP., I SECTOR 
TRACK 0, SECTOR 1 
READ IH THE SINGLE SECTOR 
RESTORE RETRY tOUHT 

1 IF GOOD, GOTO FORl1AT CHECK 
T U1EOU T ERROR ? 
YES-GOTO NEXT DRIVE CHECK 
DO IT FOR RETRY Til'IES 

,----- CHECK DISKETTE FORl1AT H6 MO V Sl, OFFFFH 

C HP DS •WORD PTR 
JHE H7 
C MP DS:WORD PTR 
JE Go_soor 

H7, IHC DX 

Cl11' DL,4 
JI HJ 

OR Sl,Sl 
JZ Ht 

I SET DISKETTE INSTALLED FLAG 

IOOT_LOCNltlXI. 'II' I FORl1AT GOOD 
; HO - 

BOOT_LOCH?(BX),'J' 
1 YES-GOTO BOOT PROGRAM 

I SET DRIVE I FOR NEXT DRIVE 

EHD OF DRIVES ? 
NO - 

I AHY DISKETTE INSTALLED 
HO - 

1----- DISKETTE WAS INSTALLED, BUT SYSTEl'I DISKETTE WAS HOT INSTALLED. 
110V Sl,OFFSET IOOT_ERR I DISPLAY ERROR MESSAGE 
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o09J a, OOJE 
oou ZE• U 14 
0099 4 6 
UtA Ea OOIO E 
ooto EZ F7 

009' 34 00 
OOAl CD 16 

OUl Et IOot It 

GOA6 co 11 

OOAS 
oua 59 

oou ao CA 4 0 
OOAC 88 57 lE 
IOAF EA 7COO ---- I 

0e84 9o BJ 82 BS 82 A? 
20 &l 56 ll 51 I] 
65 83 80 20 83 65 
DE 12 ll 51 ll 50 
AF 8J 67 82 FO 8D 
11 12 15 aD tE az 
DD 2C 

OOOA OAOO 
OIOC at FC ID 7] I] ,c 

11 51 12 FO 19 9F 
az 15 12 c, a, IA 
az u az AZ 

IOFZ 

0100 
0l01 

H8 
IIOV 
IIOV 
JHC 
CALL 
LODI' 

IIOV 
JHT 

ClC,6Z 
AL,CS• Ull 

3l.res 
HI 

AH,O 
INT_16 

WAJT ANY KEY JHl'UT 

JIii' Hl 

1 UHAILE TO Il'L FID" THE DISKETTE 
R9 INT 1NT_18 1 GO TO 

;----- IPL WAS SUCCESSFUL 
GO_BOOT : 

1'01' 

1 IETRY FRO" 1ST DRIVE 

IASIC: DR Al'l'LIC:ATIOH CARTRIDGE 

ex 1 ADJUST STACK POINTER 

OR DL,OH I SET DOUILE TRACK SYSTEII DISKETTE "ov DS:BYTE P'TR LIOOT[IIX],DL ; OR LOGICAL IDOT DISKETTE 
JMP BOOT_LOCN ; GO BOOT LOCATION 

1-------------------------------- ; IIESSAGE AREA I 
ioor_ea » ·±, -7- Fr»ea». 

DW OAODH 
ps "&fit--&RTF&" 

IOOT_STRAI' EHDP 

CODE 
ORG BEGIH+100H 
EHDS 
EHO 
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............. 
• IC 
• IIODULE II IC 
• IC ............. 
00DO 

: 0000 

, . ,. . 
;: KAHA-KAHJI DATA DEFlHlTlOH : 
! . 
KDATA SEGMENT AT 80H 
I 
DSTART EQU $ 

0000 ?? = 0001 = 0002 
: ODO', 
: 0001 
: 0010 
= 0020 = 00110 

0001 ???? = 0000 = 0002 = 000', 
= 0001 
: 0000 
= 0006 
= 0040 
: 0010 = OOC0 
= 
= 
0003 ?? 
0004 •• 
0005 6 6 
OOOt. SF 
0007 •• 
00011 ii 

000, 6C ( 
?? 

0175 6C ( 
?! 

: 0000 
OOEl ?? 
: 0001 
: 00110 
IOE2 ?? 
: 0001 
: 001111 

OOEl ?? 
: 0000 
= 000 l 

00£4 pt?? 

IOU ???? 
OOH ???? 
:z OOOF 

O0EA pr!Y 
IOEC ???? 

HEE ???? 
= 0OJ0 
• 0015 

HFO ?? 
OOFl ???? 

IOFl ???? 
lllC 

• 0Al l = 1111 
HF!>???? 
= 8140 

UF7 ???? 

OOl't ?? 
0000 
0002 • ooo, 

• 0001 

OIFA ?? 
0001 
0002 • oou 

; .................................................................... 
; DATA AEAR • , .................................................................... ; 
; 
DSTAT D11 ? 1DATA STATUS HAHKAF EQU 01H ;HAHKAKU ZEH2F EQU 02H ;ZEHKAKU FUHCF EQU 04 H I FUHCTIOH ZEHl'IEHF EQU DIH ;ZEH11EH KAHJIF EQU 10H ;KAHJl ZEHlF EQU 20H ;ZEHKAKU HIGH IYTE DAKUF EQU IOH ;DAKUTEH✓HAHDAKUTEH 
kBDSTAT DW • ;KEYBOARD STATAS ESHIFT EQU 6oH l El SU SHIFT KSHIFT EQU 02H ; KA UKAHA SHIT HSHIFT EQU 0 4H ;HIRAGANA SHIFT Z110DE EQU 01H ;ZEHKAKU 110DE Hl'IODE EQU OOH ;HAHKAKU l'IODE KaD11SK EQU 06H 7KBD STATUS 11ASK P'ATTERN CAPSST EQU 4 0H ; CAPS STATUS CAPSOH EQU 10H ;CAPS LOCK KKHOCHG EQU DCDH ;KAHA-KAH REQUIREl'IEHT HOT CHANGED 
KY DC D EQU CHARl 1KEY DATA CODE(61YTE) KKIHKEY EQU CHARl 
CHARl DI • ;CHARACTER 1 ATTRl D11 6 ;ATTRUUTE 1 SCAHl DII 5 ;SCAH CODE 1 CHAR2 DI i ;CHARACTER 2 ATTR2 DB ? I ATTRllUTE 2 SCAH2 D11 ? :SCAH CODE 2 

.•-----------------------------------------------------------------• 
INBUF DB 

ICKINIFSV DI 

MANATTR EQU 
ZEHATTRl DI 
ZATTRIS EQU 
ZA TTRIH EQU 
ZEHATTR2 DI 
ZATTR25 EQU 
ZATTR2H EQU 

ioATCNT D 
ROT25 EQU 
!IOTll EQU 

SPACE DW 

iucCA Du 
KKEOP11AX DW 
IEOPl1AX EQU 
I 
KKWEOI' DW 
ICKWEOPSV DW 
I 
IASE DW 
IIIIASE25 EQU 
IIASEll EQU 
I 
I 
ICKWJNST DI 
ltl(JHP OW 
; 
KKCUSR DW 
KCSRP25 EQU 
KCSRPll EQU 
KCSRP4025 EQU 
I 
KKCHRSP OW 
ZEHSP EQU 

FORPIT Du 

101 DUP( ?> 

108 DUP(?) 

JYONJ INPUT IUFFE1t(1201YTE) 

l YDIII INPUT IUFFER SAVE 

0 
? 
01H 
8 0H • 
i 3H 
HH 

! 
0 
1 

' ' ' 15 
? 
r 

? 
48 
21 

t 

' ? 
lllCH 
OAl IH 
1111H 

? 
8140H 

l 
ICKl10DE 
HORl1All1 
KAHJil1 
SH ECTII 
CODEl1 

ivooE 
TYl025 
TV&Oll 
TV011 

DI 
EQU 
EQU 
EQU 
EQU 

DI 
EQU 
EQU 
EQU 

' 0 z 
4 
I 

' 1 2 
3 

IHANKAKU ATTRIBUTE 
;HIGH IYTE OF ZEHKAKU ATTRJIIUTE 
;80x25 
38011,4011 
;lOW BYTE OF ZEHKAKU ATTRIIUTE 380425 
;80111,40¥11 

!ROTATE ATTRJIUTE COUNTER 
;80x25 
;8011,4011 

1SPACE HANKAKU DATA 

; IUFFER COHTECUTUAl CURSOR 
; END OF YONI POINTER ( MAX 
; BANGOU MAXIMUM EOP 

; END OF Y0111 POINTER 
l SAYE AREA FOR EHD OF YOl11 P'OIHTEa 

I START COlUIIH OF DISPlAY INPUT IUFF. 
; BANGOU 80425 
3BANGOU 8011¢4011 

3 INSERT ODE FLAG TABLE 
JDISPLAY P'OINTER 

; KANA-KAN CURSOR POSITION 
IKAHJI CURSOR P'OSITION (IO•Z5) 
I (X ■11) 
1 (6025) 

!CLEAR DATA OF JHPUT IUFFER 
1ZEHKAKU SPACE DATA 

Jl10VE FORWARD POINTER 

;KANA-KAHJI 110DE 
1HORl1Al l'IODE 
I KAN JI 110DE 
;KANJI SELECT HODE 
1KANJI IAGOU NODE 

l TV NODE 
I TV IIODE 110■25 
1 8011 
4011 
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UFI ?? 
: ooso 
= 6028 

OOFC !! 
= 9018 
• IOU 

OOFO !! 
OOFE ?! 
OOFF ???? 

0l01 !? 
OOIF 
OIOC 

: oooc 
: 0000 
: 0000 
0102 !! 

0031 
0044 
OOlC 
0028 
OIOC 

1103 !! 
: 0027 
: oooc 

0104 !! 
: ID2F 
: 0011 

IIOS ,,,, 
0107 66%% 
0109 iiii 

0l08 11 
!! 

1112 ,,,, 
111' i+ii 
0116 iii 
uoo 
0001 
00046 
oooa 
0010 

0111 ?? 
0119 25 [ 

?? 

IUE ???? 
0140 
0140 .,,,, 
0162 iii 
0146 )9) 

0166 5335 
0168 i±ii 

I ;NUMBERS OF CHARACTER IN l LIHE TVllHE DI • TVl&o EQU io ; 8025 
TVL40 EQU 4 0 ;801174011 

KICOllP DI • ;Oil POSITION 
OllP2S EQU z ;80025 POSITION 
DllPll E<IU 10 38011/4011 POSITION 

ICHBllC DI ? ;ICOUHO BLOCK HO. 
ICHIILICMX DI ? ;MAXIMUM BLOCK HO. 

iPsDsT DW ! ;SAVE KID STATUS FOR APPLICATION 
I 

;DATA POSITION OF OIL DOILP DII • DOILP25 EQU ii :IOM25 POSITION 
DOILPll EQU lZ ;8011 POSITION 
DOILPlllC EQU 12 140Mll POSITION (KAHJI MODE> 
DOllPllS EQU 00 ;40M1I POSITION <SELECT MODE) 
ClIHDllP EQU 00 ;40Mll INDICATOR POSITION 
DOILH DII ! ;HUMBER OF OIL DATA 
DOILH25 EQU 4 9 ;8025 NU1BER 
DOILHll EQU 6 8 ;llOlll HUMBER 
DOllHllK EQU za ;4011 NUMBER <KAHJI MODE> 
DOil Hll S EQU 4 0 ;4011 NUMBER SELECT MODE) CllHOllH EQU 12 34011 NUMBER OF INOICATOR 
isARGOUP DII ? 18ANGOU DATA POSITION 
IIAHP25 EQU 39 ;8025 POSITION 
IIAHPll EQU 12 ;8011/4011 POSITION 
iasrERP DI ? ;ASTERISK POSITION IH KKOUTIIUF IIAST2S EQU 47 380125 POSITION 
IIAS T 11 EQU 27 ;8011/4011 POSITION 
DcRsRP DW ? ;CURSOR POSITION (KICDISP) DSTRTP DW • ;START POSITION IKICOISP) DENDP DW i ; END POSITOH ( ICKDI SP) 

·•-------------------------------------------------------------------• ICKGVHYM DII 7 DUP (!) I YOl1I WORK 

ICKDICLH DW ? DICTIONARY INDEX LENGTH 
ICICDICFF DW ? DICTIONARY TOP OFFSET 
KICLEHYM DW ? YOMl LENGTH OH IHOEX 
ECNRML EQU 0 NORMAL 
IIIIECHOTF EQU l YOMI HOT FOUND 
ICIIECYMLH EQU 4 YOMI LENGTH EXCEPTION 
ICIIECYMHR EQU a HIRAGANA Y0111 EXCEPTION 
ICKECDICT EQU 16 DICTIONARY FORMAT ERROR 
ICKY OM IL DII ? LENGTH Of YOMI 
ICKY011I DII :S7 DUP(!) YOMI BUFFER 

. 
I TOTAL HUMBER OF KOUHO KICOHOSUU DW 

ICKOICADR LABEL DWORD 
ICKDICOFF DW DICTIONARY OFFSET 
IIKDICSEG DW DICTION ARY SEG11ENT ADDRESS 
l. 
IIIIOHOZAN DW ZAH KKOHOCHT DW DISPLAY IIOUHO COUNTER KKOHODSP DW DISPLAY KOUHO PRINTER 

;•----------------------------------------------------------------- M 
014A 

!? 
IIKHAHQUE DII 174 DUP?) ; QUEING IUFFER 

tl&E !!!! 

01'0 !! 
0001 
0002 
0003 
0004 
0005 

0ltl •• 
: 0001 
: 0002 
= $00s 
= oooa = ooao 

11'2 ?? 
0193 +» 
= 00FC 
= 0077 

0194 ?p 

0195 

ICICHQLEH DW . 
ICKCHRMD DI ? 
MDZEHHUl1 EQU 01 
MOZEHHIR EQU 02 
MDZEHICAT EQU o:s 
MDHAHHUl1 EQU 04 
11DHAHICAT EQU 05 
KKY11STS DI • ICKYl1STE EQU ooooooou 
IIKYMSTM EQU 000000101 IIIIYMSTD EQU 000001001 
KIIY11S TH EQU 000010001 
IIKYMSTER EQU 100000001 
KHEHFST D11 ? 
ATTRl1SII DI • All1SK25 EQU oFcH 
ATMSKll EQU 77H . 
0Lllt100E DII 

;•-------• 
DEHD EQU S-DSTART 
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1 ZEHICAIIU NUMERIC CHARACTER 
ZEHKAIIU HIRAGANA CHARACTER 

1 ZEHKAKU KAIAKAHA CHARACTER 
HANK AKU NUMERIC CHARACTER 
HAHKAICU ICATAICAHA CHARACTER 

I PROCESS EHD FLAO 
MOVE FORWORD FLAG 
DAKUTEH, HANDAKUTEN FLAG O 
NUMERIC KEY COHVERSIOH FLA 
ERROR FLAG 

:ATTRUUTE 11ASK 
780¥25 
78011/4011 

10LD KANA-KAN MODE 



195 !? 
OOFE 
0001 
0002 
0004 
OOFB 

·•-------• 
jFL.AG DB 
KOH EQU 
KOFF EQU 
CLRF25 EQU 
CUSRS T_ON EQU 
CUSRST_OFF EQU . 

? 
OFEH 
01H 
02H 
04H 
0 FBH 

KANA-KAH OH FLAG 
KANA-KAH OFF FLAG 
8025 COLOR FLAG 
KANA-KAH CURSOR STATUS ON (ARI> 

OFF (NASHI> 

;MMMM MM MMMKMMKHMHMMKMMMNNYHHHMMMM#MNMMM MM M MM MM N MM MM MM M MM NMMHMM MN NHN 
;N K 
; • COHSTAHT VALUE • ;M 
................................................................................................................ ; 

= 000D 
: 0D00 
: OOFF 
= 0000 
= 0040 = ooao 

0020 

= FFOO 
= FFloO = FF&O 

FF20 
FFOI 

= FFOZ 

; . 
; KANA-KAN PARAHATER K 
; . 
FURCAL EQU 
ZEHl'1AH EQU 
ICAHJAH EQU 
KAHEXT EQU 
KAHEHT EQU 
KAHCHG EQU 
KANINT EQU 

iExITX EQU 
JCEHTRX EQU 
KCHHGX EQU 
KI NITX EQU 
KOHX EQU 
KOFFX EQU 

00 
00 
OFFH 
00 
4 gH 
80H 
20H 

OFFOOH 
OFF40H 
OFFIOH 
OFFZOH 
OFFOlH 
OFFOZH 

;CHARACTER CODE OF FUNCTION KEY 
;SCAN CODE OF ZEHMEH II-BIT CODE 
;SCAN CODE OF KAHJI MODE 
;CHARACTER CODE OF KAHJI EXIT 
;CHARACTER CODE OF KANJI ENTER 
;CHARACTER CODE OF KAHJI CHANGE 
;CHARACTER CDOE OF KAHJI INITIAL 

;AX OF KAHJI EXIT 
;AX OF KAHJI ENTER 
;AX OF KAHJI CHANGE 
;AX OF KAHJI INITIAL 
;AX OF KAHJI OH 
;AX OF KAHJI OFF 

;••·································································· ; KEY DATA • 

;••·································································· = U20 
6860 

= 6B&1 
= 6BJ8 

6C20 
6C40 
6CU 
6020 

= 6D60 
6DU 
S200 
530 0 = 1Eoa = Olli 

= 7700 
= ICOD 
: 1E0O 
= '30I 
= 4BOO 

4DO 0 
IAlll 
lUl 
UDE 

= 1BDF 
= 1A6A 
= 1B6B 
: IOlF 

c HOO 
C IDOi 

a 0082 
a 00&3 
• 0041 

9700 
a 7FFF 

• 0020 
• I02A 
• OOAO 

005£ 
• 0001 

• 0028 
• OOOA 

• 0009 
• OOOF 

0001 
005E 

: 0001 
• 001& 

KYKAHJX EQU 
KYKAHJ2 EQU 
KYKANJI EQU 
KYCOOEX EQU 
KYMUHEX EQU 
KYMUHE2 EQU 
KYl'1UHE 1 EQU 
KYHENKX EQU 
KYHEHK2 EQU 
KYHEHKI EQU 
KYIHSTX EQU 
KYOEL TX EQU 
KYBACKX EQU 
KYESCPX EQU 
KYEEOFX EQU 
KYCRRTX EQU 
KYCRRTY EQU 
KYEHTRX EQU 
KYCSRLX EQU 
KYCSRRX EQU 
KYDAKUX EQU 
KYHAHDX EQU 
KYDAKUI EQU 
KYHAHDI EQU 
KYOAKUZ EQU 
KYHAHD2 EQU 
; 
CTRL_X EQU 
I 
RCNOMAL EQU 
RCAIIHO EQU 

ZEHHIRA EQU 
ZEHKAU EQU 
ZEHMARK EQU 
I 
Sl'EAKHZ EQU 
OELAYH EQU 
I 
ILAHK EQU 
ASTER EQU 
SPECHAR EQU 
CAPS EQU 
IEL EQU . 
OAKUHUM EQU 
HAHOHUM EQU 

BNUAAI N 
BNUAAA X 
TEHMIH 
T ENAAX 
KUAI N 
K Ur AX 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

61ZOH 
6 B60H 
6181H 
6 B38H 
6CZOH 
6C40H 
6C81H 
6DZOH 
6D40H 
6081H 
5200H 
5300H 
OEOIH 
01 UH 
7700H 
lCOOH 
7EODH 
9300H 
OOOH 
4 DOOH 
1A81H 
1881H 
lADEH 
UDFH 
1A4AH 
1 84BH 

lFH 

0 
1 

112H 
83H 
IIIH 

0700H 
7FFFH 

20H 
2AH 
OAOH 
5EH 
07H 

4 0 
10 

' 15 1 
9 4 
1 
120 

;SCAN/CHARACTER CODE OF ICAHJI 
;SCAH✓CHARACTER CODE OF KAHJI (ZEH-LOW) 
;SCAH✓CHARACTER CODE OF KAHJI (ZEH-HIGH) 
;SCAH✓CHARACTER CODE OF IAHGOU 
;SCAH✓CHARACTER CODE OF PUHEHKAN 
;SCAH✓CHARACTER CODE OF MUHEHKAH (ZElC-LOW> 
;SCAH✓CHARACTER CODE DF MUHENKAH (ZEH-HIGH) 
;SCAN/CHARACTER CODE OF HEHKAN 
;SCAHICHARACTER CODE OF HEHKAH (ZEN-LOW) 
;SCAH✓CHARACTER CODE OF HEHKAH (ZEN-HIGH) 
3 SCAN/CHARACTER CODE OF INSERT 
;SCAN/CHARACTER CODE OF DELETE 
;SCAH✓CHARACTER CODE OF BACKSPACE 
lSCAH✓CHARACTER CODE DF ESCAPE 
;SCAN/CHARACTER CODE OF ERASE EDF 
;SCAH✓CHARACTER CODE DF CARRIER RET. 
1SCAH✓CHARACTER CODE DF CARRIER RET. 
;SCAH✓CHARACTER CODE OF EHTER 
;SCAN✓CHARACTER CODE OF CURSOR LEFT 
;SCAH✓CHARACTER CODE OF CURSOR RIGHT 
;SCAH✓CHARACTER CODE OF DAKUTEH (HIGH) 
;SCAN/CHARACTER CODE OF HAHDAKUTEH (HIGH) 
;SCAN/CHARACTER CODE OF DAKUTEH (HAHKAKU) 
lSCAH✓CHARACTER CODE OF HAHDAKUTEH (HAHKAlU) 
;SCAN/CHARACTER CODE OF OAKUTEN <ZEHKAKU) 
;SCAN/CHARACTER CODE OF HAHDAKUTEH <ZEHKAICU) 

;CHARACTER CODE OF CTRL+X 

;HOMAL RETURN CODE 
1AIHOMAL RETURN CODE 

IZEHKAKU HIRAGANA HIGH IYTE 
;ZEHKAKU KATAICAHA HIGH IYTE 
;ZEHKAKU MARK HIGH IYTE 

!SPEAKER HZ 

l llAHK DA TA CODE 
!ASTERISK DATA CODE 
; SPECIAL CARACTER CODE 
; CAPS OAT A CODE 
;IEll CODE 

iHUMIERS OF OAKUTEH CARACTER 
IHUMIERS OF HAHDAKUTEH CARACTER 

;MINIMUM NUMBERS OF IAHGOU 
;MAXIMUM HUMIERS OF IAHGOU 
JI NIAU4 TEN 
;HAXIMUA TEN 
3MIN IHUA KU 
;HAX IAUN KU 

: . 
; SCAN CODE l 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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0002 
OOOA 
OOOI 
OOOD 
0010 

= OOlt 
OOH 
0029 
0021 
0035 
00J 
0 04A 
004£ 
006A 
oou 
0010 
0012 

• 001A 
101D 

002F 
0025 
0061 
0040 

noo 

OOOI 
0001 
0002 
0003 
0004 
0005 
0006 
0001 
0001 
0o09 
OOOA 
0001 
oooc 
OOOD 
OOOE 
OOOF 
0010 
0020 
0030 
0040 
0050 
0060 
0010 
ooao 
0090 
OOAO 
ooao 
ooco 
00D0 
OOEO 
OOFO 
OIFF 

IOIO 
00s1 
00s2 
0083 
ooaa 
0089 
008A 
DOIE 

0020 

0196 

IOOO 

5CAH02 EQU 02H 
SCA HOA EQU OAH 
SCAHOI EQU OIH 
SCAHOD EQU ODH 
SCANIO EQU !OH 
SCAHU EQU 111H 
SCANIE EQU !EH 
SCAN?9 EQU 29H 
SCAN2B EQU 2BH 
SCAN35 EQU 35H SCAH39 EQU 39H 
SCAN4A EQU 4 AH 
SCAN«E EQU 4 EH 
SCAH6A EQU UH 
SCAN6B EQU 6 BH 
SCAH10 EQU 10H 
SCAH12 EQU 72H SCAH7A EQU 7AH 
SCAH1D EQU 7DH 
HUl119111 EQU 2FH 
HUIIOl11 EQU 25H 
HUl119112 EQU 41H 
HUl10112 EQU 4 0H 

5CAN6BO EQU 6B0OH 

;••·································································· I IMMEDIATE VALUE 

J••·································································· I 
DOO 
DOI 
D02 
DO3 
DO 4 
DOS 
Do6 
D07 
Dos 
D09 
DOA 
DOI 
DOC 
DOD 
DOE 
DOF 
DID 
D20 
D30 
D«0 
D5O 
D60 
D70 
DID 
D90 
DAO 
DB0 
DCO 
DDO 
DEO 
DFO 
DFF 
I 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

OOH 
01H 
02H 
03H 
0«H 
05H 
06H 
07H 
0 8H 
09H 
OAH 
OBH 
OCH 
ODH 
OEH 
OFH 
10H 
20H 
30H 
6 0H 
50H 
6 0 H 
70H 
8 0H 
90H 
OAOH 
OBOH 
OCOH 
ODOH 
OEOH 
OFOH 
OFFH 

,~------------- EQUATES FOR VIDEO INTERFACE------------ 
VIDEO EQU 
VSETACT EQU 
VSETACP EQU 
YRDACP EQU 
VRDACA EQU 
VWRACA EQU 
VWRCA EQU 
VWRTTYA EQU 

CURSOR_DISABLE EQU 

IOH 
81H 
8 2H 
83H 
88H 
19H 
& AH 
8EH 

20H 

1 INTERRUPT NO. OF VIDEO I✓O 
SET ALTERNATE CURSOR TYPE 
SET ALTERNATE CURSOR POSITION 
ii iii@@is cuRs9},{2}]}{ r csn rs 
READ ATTRIBUTE AND CH LT CSR PsH WRITE ATTRIBUTE AND CHARACTER AT A 3 
WRITE CHARACTER AT ALT CSR PSN 
WRITE TTY USING ALT CSR PSH 

CURSOR DJSAILE IIT 

I 
ICICDA TA ENDS 111111II11111111 II ;•••••••••••••••••••••••END•••••••••••••••••••••••••••••••• 

PUBLIC ICKICFD11 
BIGIN = $ 
ASSU11E CS:CODE,DS:KKDATA 

11
111111111111111111111111 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 

;• . 
; • PROGRAII HAl1E • ICKKFD11 11 
; 
; DESCRIPTIVE HANE: KANA-KAHJ! MAIN ROUTINE MONITOR) 
I• CICEYBORAD FUNCTIOH DISTRIBUTION 
•• INTO GROUPS ; FUNCTION: THIS ROUTINE CLASSIFIES SCAN CODE/CHARA€TE! "jaNciiEs 
1• THAT ARE THE GRAPHIC, CURSOR OR FUNCTION, TH 
;M TO EACH PROCESS. ; 
; • LINKAGE: IHT 7&H 
; 

INPUT: AX ht = SCAN CODE , AL -= CHARACTER 
BYTE CODE 

2 BYTE CODE (HIGH BYTE) 
2 BYTE CODE <LOW BYTE) 
FUNCTION KEYS 
I BIT CODE WITH ZEN11EN KEY 

A-168 



• • • • • • • II 
II • II • • ; 
; 
; 
; ,. 
;II 
; 

KAHJT 
XANJT 
KAHJI 
KAH JI 
KAHJI 
XAHJT 

FINISHED 
ENTERED 
CHANGED 
INITIALIZED 
ON 
OFF 

OUTPUT: KANA-KAH C0111'10H TAILES 
RETURN CODES, HONE 

<FFOO) 
(FF40) 
(FF30) 
CFF20) 
CFFOl) 
<FFOZ) 

EXTERNAL REFERENCES, 

ROUTINES: ICKIHIT - KAHA-KAH INITIALIZATION 
XKHOl'\L - HORl'\AL l'IODE CONTROL 
KKZCTL - ZEHKOUHO CONTROL 
KKBCTL - BAHGOU CONTROL 
KKWOIL - WRITE OPERATION IHFORl'IATIOH LINE 

TABLES• KANA-KAH COl'l/'ION TABLES 

• • • • • • II • • • • • • II • • • • • • ;• . 
111 REGISTERS: ALL UNCHAHOEO ■,. . 
111 CHANGE ACTIVITY, VERSION 00.0D II ;M ; 
;••··································································· ASSUl'IE DS:KKDATA 

i•••••••••••••••••••••• kKKFDl'1 ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I■■■■■■■;M 
; 11 ENTRY OF KKKF011 ■
;■ • 

;••··································································· D000 

0000 1E 
0001 06 
0002 55 
0001 57 
000 6 56 
0005 52 
9006 51 
0007 53 
oooa 50 
0009 1111 R 
oooc 8E D11 
OOOE 8 E Cl 
0010 lD 61120 
oou 7't OA 
0015 lD FFaO 
0018 7 4 05 
101A 3D FF20 
111D 75 Ol 

001F 
R lllF Es 0219 

0022 
OOF9 R I022 8 A 16 

0026 lD FF02 
0029 7 4 OD 
0021 lD FFOl 
OOZE 75 15 
10:,0 ao 26 0195 R FE 
3035 El 56 90 
e038 

R 11 0038 ao OE 0195 
00J0 ao FA 00 
@ 0 4 0 7 4 4 B 
0042 •• 6120 0065 

R 0 045 •• 16 0194 
004 9 3 D 61111 
094C 7 4 lF 
004£ ao FA 00 
tOSl 7 4 2F 
IOSl 811 oa 
0 055 Ea 1l2D R 
0058 81 Fl 6D11 
005C 7 4 2F 
OOSE 81 Fl 6CU 
0062 7 4 29 
O 0 66 Ea 0097 It 
0067 F 6 06 0000 R 20 
IUC 75 lF 
006E ao FA 02 
0071 7 4 O A 
007 3 ao F A O 4 
0074 7 4 05 
0071 El 0)79 It 
0071 El oa 
007D 
to7D ea OSEF It 
ooao El Ol 
ooaz 
ooaz ea O:UE It 
ooas 
ooas )0 0000 
ooaa 7 4 Ol 
0 08A ea 0212 It eoao 

KKK F DH PROC HEAR 
PUSH DS 
PUSH ES 
PUSH IP 
PUSH DI 
PUSH SI 
PUSH DX 
PUSH ex 
PUSH IX 
PUSH AX 
l'\OV BX,SEG KK DATA 
l'\OV os.ax 
l'IOV ES,BX 
CMP AX,KYKAHJX 
JE KFDOOO 
Cl'\P AX,KCHHGX 
JE ICFDOOO 
Cl'IP AX,KIHITX 
JHE KFOOlO 

ICFDOOO • 
CALL ICICIHIT 

KFD010 • 
l'IOV Dl, KKl'IODE 
CNP AX,KOFFX 
JE KF00l2 
CNP AX,KOHX 
JHE KFOOU 
AND KKFlAG, ICON 
JKP ICFDRTH 

KFDO12 + 
DR KKFlAG,KOFF 
CNP DL, HORNAU1 
JE ICFORTH 
KOY AX,KYKANJX 

K FD014 
KOY OlOIIODE, Dl 
CNP AX,KYKANJL 
JE K FDR TN 
Cl1P Dl,HORP1AlK 
JE KFDOlO 
KOY BX.AX 
CALL KCAlCCW 
CMP IX,KYHEHKl 
JE KFORTH 
CMP IX,KYKUHEl 
JE KFDRTH 
CALL CSCAH 
TEST DSTAT ,ZENlF 
JNZ KFORlH 
CNP Dl ,UHJil1 
JE KFD020 
CNP Dl, 5El ECl11 
JE l(f0020 
CALL KKBCTL 
JMP SHORT KFOOO 

ltFD0201 
KKZCTl CALl 

JKP SHORT KFDOO 
KFDOSO 1 

KKH011L CALL 
K FD04Q : 

AX,RCH011AL CNP 
JE KFDRTH 
CALL SPEAKER 

ltFDRTH1 
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; SAVE REGISTERS 

;LOAD KANA-KAH DATA SEGMENT 
;GET KANA-KAH DATA SEGNEHT 

:--- 110DIFYED FOR KAHA-KAH PERFDRIUHCE UP 

CHECK SCAN CODE THU RE<IUIRE INITIALIZE. 

;KANA-KAN INITIAL PROCESS 

;LOAD KANA-KAN NOOE 
1REQUIRENENT IS ICAHJI OFF? 
; YES. GOlO 
,REQUIRE11EHT IS ICANJI DH? 
I HO. GOTO 
ISET ICAHJI OH FLAG 

·1 SET ICAHJI OFF FLAG 
JHORHAL MODE ? 
; YES. GOTO 
!LOAD ICAHJI KEY CODE (FINISH KAHJI) 

!SAVE ICAHA-ICAH 110DE 
!42! ;3$£,° 3ixu xv er ± 
;HORNAl NODE? 
; YES. GOTO 

;CALCULATE KKNCCA 
;4,2g {3$,5° 25avu wexa er ± 
;"{g} {3$, 3=vu uwax xer 
;CHANGE SCAN CODE 
;HIGH IYTE OF ZEHKAICU t 

I YES. GOTO 
;KAHJI NODE ? 
I YES. GOTO 
IICAHJI SELECT NODE? 
1 YES. GOTO 
IIAHGOU NODE PROCESS 

IKANJI HODE PROCESS 

1HORNAL NODE PROCESS 

!RETURN CODE IS HORKAL t 
I YES. GOTO 
I SOUND SPEAKER 
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OOID 51 
008£ 5 
OOIF 59 
009o 5A 
0091 S£ 
00'2 5F 
DOU 5D 
'°" 07 Ol'5 IF 
0096 Cf 
0097 

AX 
IX 
ex 
DX 
51 
DI 
IP 
ES 
DS 

;RESTOR REGISTER 

Kll:KFDII 
I 
n 

POP 
POP 
POP 
POP 
POP 
POP 
POP 
POP 
POP 
JRET 
EHDP 

;RETURN TO CALLER 

00'7 
00'7 
0098 
009C 
OOtF 
OOAI 
DUI 
00A 
0GA4 
00A7 
OU9 
O 0AB 
00AE 
OOAE ao Fl 00 
001 74 68 
0OBJ 30 FF ¢0 
0086 74 67 
ona ao FF FF 
003B 74 66 
001D ao Fl IZ 
00CO 74 65 
DOC2 ao FB 83 
00cs 74 60 
OOC7 ao FS U 
Q0CA 74 58 
oocc ao FF 02 
IOCF 72 05 
00D1 ao FF OD 
00D4 76 3€ 
0 0D6 
00D6 
00D9 
ODDI 
DODE 
IOEO 
00£0 
OOEJ 
ODES 
0 0£8 
OOEA 
ODEA 
ODED 
OOH 
OOFZ 
00F4 
00F4 8¢ FF 39 
OOF7 H It 
00F9 8Q FF 4%A 
OOFC 7% 16 
OOFE ao FF 4E 
0l01 H OF 
010J 80 FF 6A 
1106 H 0A 
0108 
0108 
tlOI 
tlOD 
0110 

52 
U 1' OOIO It 
ao FA 20 
75 03 

i:••• CSCAH •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
; CHANGE SCAN CODE N ;M 
; : BX : SCAN CODE/CHARACTElt : 

!····································································= ts CAN PROC NEAR 
PUSH DX 
l'IOY Dl,DSTAT 
Cl'IP DL, ZEHIF 
JHE CSCOOI 

E9 0143 R 
cscooo, 

Jl'II' cscoao 
E8 0166 R 
3C 00 
74 03 
Et 015D It 

CSCOOl: 

CSC002: 

ao FF 11 
72 05 
ao FF 11 
76 32 

CSC003: 

ao FF IE 
72 05 
80 FF 29 
76 28 

CSCoo4: 

80 FF 21 
72 t5 
ao FF 35 
76 IE 

CSC005: 

CSC006: 

0112 
1112 
0115 
0117 
1119 
0111 
0111 
tllD 
tllf 
Ollf 
0121 
0123 
0123 
0125 
0127 
0127 
0129 
012D 
012f 
Ol2F 

CSCoo7: 

CALL 
Cl'IP 
JE 
Jl'IP 

CNP 
JE 
Cl'IP 
JE 
CNP 
JE 
Cl'IP 
JE 
CNP 
JE 
Cl'IP 
JE 
CNP 
JB 
Cl'IP 
JBE 

CNP 
JB 
Cl'IP 
JIIE 

Cl'IP 
JB 
CNP 
JaE 

Cl'II' 
JB 
CNP 
JIE 

Cl1P 
JE 
Ct1P 
JE 
CNP 
JE 
CNP 
JE 

HAN DAKU 
AL.O 
cscooz 
CSC090 

Ill, FUHCAL 
CSCOIO 
BH, ZEHPIAH 
CSC020 
BH,KAHJAH 
CSC030 
Ill ,ZEHHIU 
CSC040 
ll,ZEHKATA 
CSC040 
ll,ZEHPIARK 
CSC040 
BH, 5CAH02 
CSC003 
BH, SCAHDD 
CSC009 

BH. SCANIO 
CSC004 
BH, SCAHU 
cscoot 

BH,SCAHlE 
CSC005 
BH,5CAN29 
cscoot 

BH,5 CANZB 
CSC006 
BH,SCAN35 
cscoot 

BH,SCAN3S 
CSC009 
BH,SCAN6A 
cscoot 
BH,SCAN«E 
cscoot 
BH,SCAN6A 
CSC009 

;LOAD DATA STATUS 
;DATA IS LOW BYTE OF ZENKAKU ! 
; NO. GOTO 

;DAKUTEN OR HAHDAKUTEH PROCESS 
;DAKUTEN OR HANDAKUTEH CHARACTER ? 
; NO. GOTO 

;DATA IS FUNCTION KEY! 
; YES. GOTO 
;DATA IS ZEHPIEN KEY! 
; YES. GOTO 
;DATA IS KAHJI REQUIREl'IENT 
; YES. GOTO 
;DATA IS HIRAGANA KEY! 
; YES. GOTO 
;DATA IS KATAKANA KEY! 
; YES. GOTO 
;DATA IS HIGH BYTE OF ZENKAKU ? 
; YES, GOTO 

;DATA IS GRAPHIC (HAHKAKU) ! 
I YES. GOTO 

;DATA IS GRAPHIC (HANKAKU> 
; YES, GOTO 

;DATA IS GRAPHIC CHANKAKU) ? 
; YES. GOTO 

ao FF 10 
72 OE 
ao FF 7D 
77 09 

ao Fl 1 F 
76 04 
ID DI 
EB 14 

BO 04 
El 10 

11 oa 
El OC 

ID 10 
El oa 
ID 20 
U 26 OOEl It 
Ea 02 

... 00 

CNP IH, SCAH70 
JI CSCOIO 
CNP BH,SCAH7D 1DATA IS GRAPHIC (HAHKAKU) } 
JA CSCOIO l HO. GOTO 

,•-------------------------------------------------------------------• •• HANKAKU PROCESS 
,•-------------------------------------------------------------------• cscoo,, 

CSCOlO: 

CSC020: 

CSCOSO: 

CSco4o: 

CSCOU: 

CNP 
JIE 
HOV 
Jl'IP 

l'IOV 
JMP 

tlOY 
Jl'IP 

HOY 
Jl'IP 

Ov 
l'IOY 
JtlP 

tlOY 

IL,CTRL_X 
csco 10 
AL, HAHK AF 
SHORT CSC060 

AL, FUHCF 
SHORT CSC060 

AL, ZEHl'IEHF 
SHORT CSC060 

AL, KAHJIF 
SHORT CSC060 

AL,ZEHIF 
AH,ZEHATTRI 
SHORT CSC070 

AH,HAHATTR 

;DATA IS GRAPHIC CHAHKAKU> ! 
; YES. GOTO 

1DATA IS GRAPHIC (HANKAKU) 
; YES. GOTO 
;DATA IS GRAPHIC (HAHKAKU) 
; YES. GOTO 
;DATA IS GRAPHIC (HANKAKU) 
I YES. GOTO 
;DATA IS GRAPHIC (HANKAKU) 
I YES. GOTO 

JCTRL+X KEY? 
; YES. GOTO 
;HAHKAKU FLAG ON 

1FUHCTIOH FLAG OH 

I ZEHl'IEH FLAG ON 

;KAHJI FLAD OH 

;ZEHKAKU 1 FLAG OH 
1SET ZEHKAKU-1 ATTRIBUTE 

1SET HANKAKU ATTRIBUTE 
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CSC070• 

llll 
OISl 
OISS 
OIS9 
lllD 
0140 

0143 
0143 
0146 
0141 
¢16A 
014E 
0151 
0154 usa 

OISD 
OISD 
OISF 
0161 
0164 
OIU 
OIU 

0166 
0166 
116A 
IUD 
116F 
0173 
0177 
11711 
117D 
1110 
1112 ous 
e187 
1117 
1111 
IIIF 
1191 
0195 
0197 
IIU 
819D0 
IIAl 

IIAl 
01A3 
O1A6 
01A9 ,ua 

IUD 
IIAD 
1110 
IIU 
1115 
1115 
1111 
IIIA 
1111 
IUD 
IIIF 
IIIF 
IICI 
IICS 
IICI 
IICI 
IICE 
IIDI 
01D4 
0108 
IIDI 
IIDE 
IIU 
IIES 
11(7 
IIE7 
IIE9 
IIE9 
IIU 

©1EA 
IIEF 
IIF<o 
IIF9 
IIFE 

aa 
aa 
aa 
A 2 
Ell 

E8 
:SC 
7S 
aa 
AO 
AZ 
aa 
C6 

DB 4 
CD 
Al 
SA 
Cl 

s 
83 
72 
s A 
8 A 
:SA 
7S ao 
7 4 
ao 
7S 

8 A 
11 
7 4 
al 
7 4 
al 
7 4 
al 
75 

1E oo03 R 
z oois F 
SE oooS R 
0000 R 
11 90 

0166 R 
00 

~~ 0006 R 
ooEZ R 
0007 R si oe4{ ,2 06 ooo0 

oz 
16 
0001 II 

:SE OOE6 R 
EF 06 
}3 coos as OOOA R 
06 OOEI R 
6A 
fC az 
OS 
FC al 
60 

a5 OOOC II 
Fl UDE 
IC 
FB 1A4A 
16 
Fl llDF 
06 
FB 18+B 
46 4 

BE 0208 R 
119 OOOA 
D6 02 
Ell Ga 

IE OIEA II 
19 ooza 
16 01 

ZE• :SA 04 
74 05 
4 6 
EZ Fa u za 
02 C6 
aa z, oou • 
AZ 0006 R 
AO OOEI R 
AZ2 0004 R 
AO OOE2 R 
AZ 0007 R 
IA as DOOi • 
A2 0005 R 
AZ 0001 R c, 06 0000 R 112 
ao 01 
Ell 02 

)2 co 
Cl 

A 9 AB AD AF 11 
Ill U 17 19 II 
ID IF C2 C4 C6 
44 4C 4£ 50 52 
54 56 58 5A 5¢ 

110V CHAR l, IL 
110V ATTRl,AH 
110V SCAHl.tH 
110V DSTAT,AL 
Jl1P CSCO 90 

1•·--------------------------- 
1• ZEHKAKU PROCESS ---------------------------------------• 
,;coao, -------------------------------------------------= CALL HAHDAKU 

Cl1P AL,O 
JHE CSC090 
110V CHARZ, IL 
110V Al,ZEHATTRZ 
110V ATTRZ,AL 
110V SCAHZ, IH 
110V DSTAT,ZEHZF 

l 

; : RETURN TO CALLER--------------------------------------------• 

b;c;,;~--------------------------------------------------------------= 
l'IOV 
IHT 
110V 
POP 
RET 

CSCAH EHDP 
;•••• HAHDAKU •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
; K ; • DAKUTEII/HAHDAKUTEH PROCESS • ; •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• HAHDAKU PROC 

l'IOV 
SUI 
JII 
110V 
110V 
Cl1P 
JHE 
C11P 
JE 
Cl1P 
JHE 

HAH000, 
110V AL,KKIHIUFIDIJ+l 
Cl1P IIX,KYDAKUI 
JE HAHO<oO 
Cl1P IIX,KYDAKUZ 
JE HAHO\O 
Cl1P IIX,KYHAHDl 
JE HAHOOS 
C11P IIX,KYHAHDZ ;HAHDAKUTEN? 
JHE HAHDIO ; HO. GOTO 

1•------------------------------------------------------------------• ;M HANDAKUTEN PROCESS • 

.•-------------------------------------------------------------------• HANOOS, 
110V SI ,OFFSET HAGYOH ;LOAD HA GYOU DAU OFFSET 
g} f?{9un =to uosnas oF iiiiakiiix" ciiviicrs 
Jl1P SHORT HAHOSI ;GOTO CAUCTER CHECK 

1•-------------------------------------------------------------------• ; DAKUTEN PROCESS • 
·•-------------------------------------------------------------------• HAH0O 1 

110V SI, OFFSET UGYOH .LOAD KA GYDU DAU OFFSET 
tlOV CX,DAltUHU11 ILOAD HU/11ERS OF DAKUTEH CHARAC:TER NOY DH,DDl 

MANOSO, 

NAH060: 

HAHOIIO• 

HANRTN 

Cl1P 
JE 
lHC 
LOOP 
Jl1P 

ADD 
110V 
110V 
110Y 
tlOY 
110V 
110V 
l'IOV 
l'IOV 
110V 
110V 
110V 
Jl1P 

XOR 

AH,DDZ 
16H 
KBDSTAT,AX 
DX 

DI• KKWCCA ; LOAD CURSOR POINTER IH 11:JtlHIIUF 
DI, 006 :CURSOR POINTER IS AT TOP ? 
HAHOao ; YES. GOTO 
AH,KKIHIUFIDII ;LOAD HIGH tYTE OF ZENIUJtU 
AL,KKIHIUF(DIJ+l :LOAD ATTRIIUTE·l 
Al,ZEHATTRl ;DUA lS ZEHKAKU t 
HAHD&O NO. GOTO 
AH,ZEHHIRA ;HIRAGANA ? 
HAHDOO I YES. GOTO 
AH,ZEHKATA :KATAKANA ! 
HAN080 ; NO. GOTO 

AL,CS: (SI) 
HAH060 
SI 
HAHOSO 
SHORT HAHOU 

'73f] you_cARacTER 
ATTRIBUTE i5Er sciN cobE 

,SET DATA STATUS 

IDAICUTEH OR HANDAKUTEN PROCESS 
7 DAKUTEii iR HANDAKUTEH ? 
• YES. GOTO 
15ET ZEHKAKU CHARACTER 

;SET ZEHJCAKU-Z ATTRIBUTE 
; SET SCAH CODE 
;ZEHICAICU FLAG OH 

;READ KID STATUS 
;SET KAHA-ICAH KIIO STATUS 

; RETURN TO CALL ER 

1LOAD LOW IYTE OF ZENJtAJtU 

; DAKUTEH ? 
; YES. GOTO 

;CHECK OAKUTEH CHARACTER t 
I YES. GOTO 

;UHIUTCH. GOTO 
AL,DH 
CHARl,AH 
CHAR2 ,AL 
AL, ZENA TTRl 
ATTRl,Al 
AL, ZEHA TTltZ 
A TTR2, AL ; SET ATTltIIIUTE-2 
Al,KKIHIUFIDl)♦Z ;LOAD SCAH CODE 
SCAHl.AL :SET SCAH CODE 
SCAH2, Al ; SET SCAN CODE 
DSTAT,ZEN2F+DAKUF ;SET ZEHKAKU DAKUTENZHANDAKUTEH 
AL,DOI 1SET RETURN CODE OF DAKUTEHZHANDAKUTEH SHORT HAHRTH 

AL»AL 

JAAKE DAKUTEH/HAHDAKUTEH CHARACTER 
;SET HIGH IYTE OF ZEHKAKU 
:SET LOW IYTE OF ZENKAKU 

;SET ATTRIIUTE-1 

I SET RETURN CODE 

RET 
HAHDAKU EHOP 
1•-------------------------------------------------------------------• 1 • DAKUTEH-'HAHDAKUTEH CHARACTER a 
1•-------------------------------------------------------------------• KAGYOH, OIi OA9H,OAIH,OADH,OAFH,OIIH 
SAGYOH: D11 011lH,OBSH,017H,019H,OUH 
TAGYOH: DB 0BDH,OBFH,0C2H.0C+H,0C6H 
KAGYOK: DB 4AH,4CH,4EH,50H,528 
SAGYOK± DB 544,56H,58H,5A4,5CH 

;RETURN TO CALLER 

3 • 1 

. . 

J 

FLAG 
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0201 SE 60 61 6S 67 
020& CD DO DJ D6 D9 
020D 6E 71 74 77 7A 

0212 
0212 IO 07 
02H U OE 
021' CD 10 
0211 Cl 
0219 

H 60H 6lH,6SH,67H 
rAGYor p ;53%.ibii, ibk, ibsii, oD9» 
HAGYii: b ,fr,iiit, 7«H,774,7AH 
HAGYOIC1 DI 6 ; ••• ;••••••••••••••••••••••••••••••••• 
; iii" '<pEAKER 000 0O0to0ootootry wt 
i• AKER FOR INVALID OPERATIDH N j SOUND SPE/ 

;• ········································· . : ············-··· . SPEAKER PROC AL IEL 
g' ii#.iii 
IHT 10H 
RET 

SPEAKER ENDP ••••••••••••••••••••••••••••••••••••••••••••• 
; ·-···· ···--- .. 
'G Pocsun a+ rxIN1T { 
;: DESCRIPTIVE NA"E• KANA-KAH IHITIALJZATJDH : 

I;: ION THIS ROUTINE IS IHJTIALIZATJOH FOR ICAHA-ICAHJI HEHIC•H. N 
FUNCT I IT SETS TELEVISION 110DE. ~ • ; 

;M ; LINKAGE: CALL 
; 
:• ; 
; 
; 
3 
i: EXlERHAl REFERENCES: 
; 
; 
; 
; 
; 
; 
; 

i: CHANGE ACTIVITY: VERSION 00. 00 
; 

;: . 
i•••••••••••••••••••••• KKIHIT ••••••••••••••••••••••••••••••••••••••• 
3 ; • ENTRY OF KKINIT 
!: : 
ICKIHIT PROC NEAR 

PUSH AX 
PUSH AX 

.•-------------------------------------------------------------------• 1• GET TV IIODE • 
·•-------------------------------------------------------------------• OV AH,DOF 

IHT 10H :READ DISPLAY STATUS 
POV DX,AX 
INT IIH 1READ EQUIPMENT 
POP IX 
AKO Al,D30 ;JGHORE 11EAHIHGLESS UT 

1SPEAKER OH 
1RETURH TO CALLER 

JHPUT• HOHE 
OUTPUT: KANA-KAH COMOH TABLES 

RETURN CODES• HOHE 

ROUTINES I HOKE 

TABLES• KAHA-KAH COMOH TABLES 

REGISTERS• IX,CX,DX,DI - WORK 
All OTHERS UNCHANGED 

0219 
0219 
021A 

1211 
OZlD 
021F 
0221 
0221 
0 226 

50 
so 

B4 OF 
CD 10 
II DO 
CD 11 
!ti 
26 30 

0226 lC 20 CPIP Al,D2D ;SYSTE11 110DE IS SSSO El1 ? 
022& 74 OD JE INI002 ; YES. GOTO 022A ao FE so CHP DH,80 ;TV 110DE IS 8011 ? 022D 7 4 04 JE 1Hl000 ; YES. GOTO 022F 12 Ol POV DL,TV4011 ; LOAD 40Nll 110DE 0231 El 23 JP SHORT JHJOH 0233 IHI0001 
0233 12 02 PIOV DL, TV&Oll 1LOAD 8011 110DE 0215 El lF JHP SHORT JHIOU 0237 IHI002: 
0237 ao 26 0195 It FD AND KKFLAG, DFDH I 023C ao FA OB CHP Dl,D01 1COLOR GRAPHIC 110DE ? 02lF 74 DE JE JHI004 I YES. GOTO 0241 ao FA OE CPIP Dl,DDE ;COLOR TEXT MODE 0244 75 OS JNE INI003 ; NO. GOTO 0 246 ao OE 0195 R 02 OR KKFLAG,CLRF25 ;SET ao•2S COLOR FLAG 0248 IHJD031 
0268 12 01 HOV DL,TV8025 1LOAD ao•25 MODE 0 24D El 07 JAP SHORT JNJ006 024F IHI004: 
0 24F ao OE 0195 R 02 OR KKFLAG,CLRF25 ;SET 80125 COLOR FLAG 0254 12 03 OV DL,TV4011 !LOAD 40•25 MODE 0256 IHI0061 0256 u Fl FF20 CIIP IX,KJHITX 1REQUIREMEHT IS IHJTJAl ? 025A 74 09 JE IHiooa l YES. GOTO 125C la 16 OOH R CPIP TVMDOE,Dl !CHANGE TV MODE ? 0260 75 05 JNE IHI008 ; YES. GOTO 0262 E9 o:nc R JMP I HUTH 026S JHJDC&1 0265 IF OOOD R OV DJ. OFFSET Ol TABLE OFFSET 
1268 19 0195 PIOV psTART ;LOAD KANA-KR_ cQ!]{zoiioi TABLE 0261 32 co XOR CX,DEHD ;CAPACITY OF IC.AHA- 
026D IHJ0091 AL,AL ILOAD OOH 02'D AA STOSI ;CLEAR ICAHA-KAH CONTROL TABLE 026£ E2 FD LOOP INI009 0270 ao 26 01'5 R Ol AHO A-KAN OH?OFF FLAG 0275 aa 16 OOFA R PIOV KKFLAG, 03H :CLEAR ICKFLAG WITHOUT KAH 0279 C7 06 00£4 R 002D PIOV TVMODE,Dl ;SET TV MODE A 027F ao FA 03 CAP SPACE, ILANK ;SET HAHKAKU SPACE DAT 0212 7 4 lf JE DL,TV\011 ;TV MODE IS 4011 T 0 284 ao FA 02 CrP lY40llL : YES. GOTO DL, TVaou ITV 110DE JS ao•ll ? 
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0287 

DZ&9 
DZ&9 
028£ 
DZ93 
DZ99 
029E 
OZA3 
0 2A8 
02AD 
0212 
OZl7 
021C 
02Cl 

OZC3 
02C3 
02C 8 
OZCD 

02CF 
02D't 
D2DA 
020F 
02E't 
0 2£ 9 
02EE 
02F3 
02FI 
D2FD 
0302 

0306 
0304 
0309 
0309 
030E 
0316 
D319 
031E 
0323 
0328 
0320 
D332 
0337 

one 
one 
03JD0 
OHE 

D33E 
D33E 
0343 
0345 
03548 
034A 

74 78 

C6 D6 OOFI R SD 
C6 06 OOFC R 18 
C7 06 OOF3 R 1111 
C6 06 OOE1 R 01 
C6 06 OOE2 R 03 
C6 06 0193 RFC 
C6 06 OOE3 R 00 
C6 06 0101 R OC 
C6 06 0102 R 46 
C6 06 0103 R DC 
C6 06 OlO't R 11 
El 79 

C6 06 OOFI R 21 
F6 06 0195 R 02 
74 3A 

C6 06 OOFC R 11 
C7 06 OOF3 R 1111 
C6 06 OOEI R 01 
C6 06 OOE2 R 03 
C6 06 0193 RFC 
C6 06 OOE3 R 00 
C6 06 O 10 1 R 0C 
C6 06 0102 R 44 
C6 06 0103 R OC 
C6 06 0104 R 11 
EB 38 

C6 06 OOFI R SO 

C6 06 OOFC R Ol 
C7 06 OOF3 R DAil 
C6 06 OOEI R IO 
C6 06 OOE2 R &a 
C6 06 0193 R 77 
C6 06 OOE3 R 01 
C6 06 0101 R OC 
C6 06 0102 R 't't 
C6 06 0103 R OC 
C6 06 OlO't R 11 

58 
Cl 

F6 06 0195 R 01 
75 16 
JD FF4O 
74 22 
30 FFIO 

JE TVIOlll YES. GOTO 
,•-------------------------------------------------------------------• ; TV 110DE • 10•25 • 
;•-------------------------------------------------------------------• TVI02SL 1. 

110V 
110V 
110V 
110V 
11DV 
110V 
110V 
110V 
110V 
110V 
110V 
J11P 

TYLINE, TYUO ;SET NUl'IIERS OF CARACTEJt JN LINE 
KKOilP,OilP2S ;SET OIL POSITION 
KKCUSR,KCSRP't025 1SET KANJI CURSOR POSITJOH 
ZENATTRI ,ZATTUS ;SET ZEHKAKU ATTUIUTE I 
ZENATTR2,ZATTR25 ;SET ZEHKAKU ATTRJIUTE 2 
ATTR11SK,AT11SK25 ;SET ATTRIIUTE 11ASK PATTERN 
ROATCHT,ROT25 ;SET ROTATE COUNTER 
DOILP,DOILPII ;SET DATA POSITION OF OIL 
DOILH,DOILHII ;SET HUl'IIERS OF OIL DAU 
IAHGDUP,IAHPII ;SET IAHGOU DATA POSITION 
IASTERP,IASTII ;SET ASTERISK POSITION 
SHORT !HIRTH 

.•-------------------------------------------------------------------• ; TV HODE = 4011 , 4025 

.•-------------------------------------------------------------------• TY't011L: 
110Y 
TEST 
JZ 

;--=-- 40625 
110Y 
11DY 
110Y 
110Y 
110Y 
110Y 
110Y 
110Y 
110Y 
110V 
Jl'IP 

TVLIHE, TVLO 
KKFLAG,ClRF2S 
JHl010 

;SET HUl11ERS OF CAUCTER JH LINE 
;5550E11 COLOR GRAPHIC 110DE 140125)? 
; NO. GOTO 

KKOJLP,OJLP2S ;SET 
KKCUSR,KCSRP't025 
ZEHATTRl,ZATTRIS 
ZEHATTR2,ZATTR25 
ATTRl1SK,ATl1SK25 ;SET 
ROATCHT,ROT25 ;SET 
DOILP,DOJLPII ;SET 
DOILH,DOILHII ;SET 
IAHGOUP,BAHPII ;SET 
IASTERP,IASTII ;SET 
SHORT !HIRTH 

Oil POSITION 
;SET KANJI CURSOR POSITION 
;SET ZENUKU A TTRIIUTE 1 
;SET ZEHUKU ATTRIBUTE 2 

ATTRIBUTE IUSK PATTERN 
ROTA TE COUNTER 
DATA POSITION OF OIL 
HU11BERS OF OIL DAU 
UN GOU DA TA POSIT IOH 
ASTERISK POSITION 

·•-------------------------------------------------------------------• ; TV 110DE • 10•11 • 
,•-------------------------------------------------------------------• TVIOllL: 

110Y TVLJNE,TYL&O ;SET NUl11ERS OF CARACTER IN LINE 
JHJOIO: 

110V KKOILP,OILPII ;SET OIL POSITION 
110V KKCUSR,KCSRPII ;SET KAHJI CURSOR POSJTJOH 
110Y ZEHATTRl,ZATTRIH ;SET ZEHKAKU ATTRIBUTE l 
110Y ZENATTR2,ZATTR2H ;SET ZENKAKU ATTRIBUTE 2 
110V ATTR11SK.AT11SK11 ;SET ATTRIIUTE 11ASK PATTERN 
110V ROATCHT,ROTII ;SET ROTATE COUNTER 
110V DOILP,DOILPII ;SET DATA POSITION OF OIL 
110V DOILH,DOllHII ;SET HU111ERS OF Oil DATA 
110Y BANGOUP,BAHPII ;SET BAHGOU DATA POSITION 
110V IASTERP,IASTII ;SET ASTERISK PDSITIOH 

,■------------------------------------------------------------------• !HIRTH: 
POP 
RET 

KKJNJT EHDP 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ; 
;■ PROGRAl1 NAl1E: KKHOl1l • 
; . . 
; DESCRIPTIVE HA11E: HORl1AL 110DE CONTROL CSECT • ; 
; FUNCTION: THIS ROUTINE SETS AX TO QUEUING BUFFER IH HORIIAL 110DE. 
;I WHEN UHJJ KEY IS PRESSED, IT INITIALIZES UNA-UH 110DE. 

AX 

KKFL AG. KOFF 
NOROOO 
AX.KEHNTRX 
HOROIO 
AX,KCHHGX 

;POP SCAH✓CHARACTER CODE 

; 
;I LINKAGE: CALL 
1 
; INPUT: KANA=-KAN COMMON TABLES ; 
IM OUTPUT: QUEUING BUFFER ; 
3 RETURN CODES: (AX) 
; 
;• 0 - SUCCESSFUL 
;• 1 - INVALID OPERATION ; 
:• EXTERNAL REFERENCES, 
j 
;• ROUTINES, KKZINT - ZEHKDUHO INITIALIZATION 
;1 KKWOIL - CHAHGE INDICATOR 
; 
IM TABLES± KANA=KAN CONNON TALES 
j 
;• REGISTERS• AX - RETURN CODE 
; BX - WORK 
y ALL OTHERS UNCHANGED ; 
1• CHANGE ACTIVITY, VERSION 00.00 ; 
; 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• 

3 
;MM NM¥MK N NM MM MM M M MM MN MM KK HD)ML MM MN MM MM KN N M MN N M N N M N N N N N M N N N M M IN N M M N M 
; 
IM ENTRY OF KKNOML 
; . . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• KKNOl1L PROC 

TEST 
JHZ 
Cl'IP 
JE 
Cl1P 

;DURRIHG KANJJ OFF! 
; YES. GOTO 

A-173 



Appendix A. 

034D 74 1D 
034F SD U21 
0352 74 18 
0356 JD 6840 
OSS7 74 13 
OS59 
D359 ID FC FF 
ossc 7 6 18 
OS5E SD 6800 
DSU 74 05 
Ol6S ao FC n 
0366 7 4 OE 
0368 
OS61 CD 1' 
IS6A El IA 
Ol6C 
Ol6C as ao 
Ol6E Ea 1139 R 
Ol71 E& OCA? R 
0374 El 02 
OS7' 
tl76 33 co 
ona 
ona Cl 
Ol79 

JE NOR010 
Ax, KYNJ X 

C MP HORDIO JE AX,KYKAHJ2 Cl'1P HOR010 JE 
NDROOO: AH,KANJ AH CNP 

JE NOR0 20 

Cl1P AX, SCAH610 
JE HOR001 
C11P AH,SCAH61 
JE NOR020 

NDROOl: 
333r Rana26 INT 

J11P 
NOROlO 1 Bl ,D&0 110V 

CALL XKNOIL 
CALL KKZlHT 
Jl1P SHORT NORRTH 

NOR 0 20 : AX,AX XOR 
HORRTH: 

ENTER KAHJI 110DE ? YES. GOTO 
ENTER KAHJI 110DE ? YES. GOTO 

10THER KANJI REQU1RE11ENT ? I YES. GOTO 

;ICANJI KEY? 
; YES. GOTO 

;IUFFER QUEUING 

1INITIALIZE INDICATOR 
1KANJI 11DDE INITIALIZTION 

1SET NORl1AL RETURN CODE 

RET 
ICKNDl1L EHDP 

;••··································································· ! PoGRAH MAH&: KKBCTL 
3 

;RETURN TO CALLER 

DESCRIPTIVE HANE• IAHGOU CONTROL CSECT ; 
! rucrro: THIS ROUTINE BRANCHES TO EACH PROCESS THAT IS THE 
; GRAPHIC, CURSOR OR FUNCTI OH. 
; 
;• LINKAGE: CALL 
; . 
; 
; 
•• ; 
; 
; 
; 
; 
; 
• • EXTERNAL REFERENCES: 
; 
; 
; 
; 
; 
; 
; 
;• REGISTERS: AX - RETURN CODE 
; ALL OTHERS UNCHANGED 
; 
;• CHANGE ACTIVITY: VERSION OD.OD 
; 

INPUT: KANA-KAH COlll'ION TAILES 

OUTPUT• HONE 

RETURN CODES: (AX) 

D - SUCCESSFUL 
1 - INVALID OPERATION 

ROUTINES: KKBGRP - IANGOU GRAPHIC KEYS 
KKCSR - IANGOU CURSOR KEYS 
KKBFHC - BAHGOU FUHCTJOH KEYS 

II 

TABLES: KANA-KAN C0111'10H TABLES 

; 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

0379 
OS79 
Ol7E 
OSIO 
0383 
0385 
0385 
03&9 
osac 
Olaf 
0191 
0394 
Ol96 
OS99 
Oltll 
Oltll 
OltE 
Ol9E 
039F 

H °' 0000 RU 
74 05 
Ea Oltf R 
El 19 

IA 26 OOOS 
AD 0003 R 
3D 4BO0 
74 0A 
SD 4D00 
74 05 
Ea OlDE R 
El Dl 

Ea tCZE I 

Cl 

. 
••••••••••••••••••••••• KKIICTL ••••••••••••••••••••••••••••••••••••••• ; 
;• ENTRY OF KKBCTL • 
; . . 
:i••·································································· KICIICTL PROC 

TEST 
JZ 
CALL 
JNP 

DSTAT,HAHKAF+ZEN2F♦DAKUF 
BCT010 ; NO. GOTO 
KKBGRP ;GRAPHIC KEY PROCESS 
SHORT BCTRTN 

;GRAPHIC KEY? 

BCTD10: 
R l'IOY AH,SCAH1 

l'IOV AL,CHAR1 ;LOAD SCAN CODE✓CHARACTEI 
Cl1P AX,KYCSRLX ;CURSOR LEFT KEY! 
JE 8CTC20 ; YES. GOTO 
CNP AX,KYCSRRX ;CURSOR RIGHT KEY ! 
JE 8CT020 ; YES. GOTO CALL KKBFHC ; FUNCTION KEY PROCESS JNP SHORT ICTRTH 

ICT020: 
CALL KKCSR ;CUSOR KEY PROCESS 

BCTRTH: 
RET ; RETURN TO CALL ER 

KKBCTL ENDP nototot0tot0tot 

;••························································· ; 
; 
; 
; 

PROGRAM HAHE: KKBGRP 

DESCRIPTIVE HANE: IANGOU GRAPHIC KEYS ; 
; 
; FUNCTION: THIS ROUTINE DISPLAYS 
; • IN INPUT BUFFER. 
;• LINKAGE: CALL 
; 

NU11ERICAL DATA AND STACKS IT 

INPUT: KAHA-KAH CONNON TABLES 

OUTPUT: KANA-KAH C011110H TABLES 
RETURN CODES: (AX) 

O - SUCCESSFUL 
l - INVALID OPERATION 
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0:S9F 
Ol9F AD 0005 R 
Ol.1.2 lC 02 
Ol.1.4 72 34 
0 3A6 lC 0A 
Ol.t.a 77 04 

o:su 04 ZF 
0:SAC El 1A 
OlAE 
0JAE lC OB 
03110 75 0 % 
0382 0 4 25 
0 3B6 El 12 
0386 
0386 3C 72 
03B8 72 oa 
03BA lC 7A 
OlllC 77 IC 
Ol&E zc 41 
03CO Ell o, 
OlC2 
OlC2 lC 70 
OlC4 75 14 
0Jc6 zc 4 0 

o:sca 
03c8 AZ 0003 R 
OlCI C 6 06 0004 It 00 0300 C 6 06 0000 It 01 OlOS E& 1209 R 
OlOa El 03 

OlDA 
OlDA I& 0001 
OlDD 
OlDD Cl 
0:SDE 

• • EXTERNAL REFERENCES, • • ROUTINES: KKGRP - GRAPHIC KEYS PROCESS • • TABLES: KANA-KAH COIINOH TABLES • • REGISTERS, AX - RETURN CODE 
• All OTHERS UNCHANGED • • CHANGE ACTIVITY, VERSIOH 00.00 • • 
···································································~ NxNN N MN N MN N MN N NM KK.BGRP NNNNN MN NM N MN N N NM N N N N N N N MN N N N M M N N N N M N • • • ENTRY OF KKBGRP • • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• KIGRI' PROC 

IIOY Al,SCAHI :LOAD SCAN CODE 
CIIP Al,SCAH02 
JI IGR050 
CIIP Al,SCAHOA 1HUIIERICAL DATA (1<->9) t 
JA IGROIO ; HO. GOTO 

-•-------------------------------------------------------------------• :• IIAKE DISPLAY DATA ( 0 <--> 9) • 
,■-------------------------------------------------------------------• ADD Al,HU1119111 111AKE l<-->9 

JIii' SHORT 8GR040 
IGRDlO: 

CIIP Al,SCAHOI ,HUIIERICAL DATA (0) 
JHE IGR020 I HO. GOTO 
ADD Al ,HUIIOIII :II.I.KE 0 
JIIP SHORT IGR040 

IGR020: 
CIIP AL, SCAH72 
JI IGR030 
CIIP Al,SCAH7A ;NUIIERICAl DATA DF TEN-KEY (1<->91 
JA 8GR050 : HO. GOTO 
SUI Al,HUll19112 :IIAICE .l<-->9 
JIii' SHORT 8GR040 

3GR030: 
CIIP AL,SCAH70 1NUIIERICAl DATA OF TEN-KEY (ti 
JHE IGR050 : HO. GOTO 
sua AL,HUIIDll2 :KAKE 0 

;•-------------------------------------------------------------------• :• SUCK AHO DISPLAY l 

,•-------------------------------------------------------------------• GR0+0 : 
IIOV CHARI.AL 
IIOV ATTRl,HAHATTR 
HOV DSTAT,HANKAF 
CALL lltGRP 
Jl'\I' SHORT IGRRTN 

,1-------------------------------------------------------------------• 
: • AIHORIUL RETURN • 
,•---------------------~---------------------------------------------• IGROSO: 

BGRRTN : 

:SET HUNERICAl DAU 
:SET HAHKAKU ATTRllUTE 
;SET HANKAKU STATUS 
;GRAPHIC KEY PROCESS 

AX,DOl :SET AINORIIAL RETURN CODE 

RET :RETURN TO CALLER KUGRI' EHDP 

;••·································································· ; 
; PROGRAM NAME: KKBFNC 
; 
1• DESCRIPTIVE HAIIE1 IANGOU FUNCTION KEY 
1 
; FUNCTION: THIS ROUTINE TREATS All FUNCTION KEYS. 
1• THESE KEYS ARE THE KAHJl, ESCAPE, IACK, DELETE, INSERT, 

ERASE EDF. THE OTHERS ARE lNVALlD. ; 
; 
I• LlHUGE, CALL 
I l 
j 
j 

INPUT, KANA-KAH COIVION TAllES 

3 OUTPUT: KANA-KAN COlll'IOH TAllE 
I KANJI QUEUING 
j 
1• RETURN CODES• (AX) ; 
11 0 - SUCCESSFUL 
;l l - lHVALID OPERATION ; 
1■ EXTERNAL REFERENCES, 
; 
1• ROUTINES: KlZlHT - ZEHKOUNO INITIALIZATION 
I KKBINT - BANGOU INITIALIZATION 
;l KKBACK - BACK KEY PROCESS 
1• KKOEl T • DELElE KEY PROCESS 
: KKINST - INSERT KEY PROCESS 
I• UEEOF - ERASE EOF KEY PROCESS 
;• UWOll - WRITE Oil 
} 

1• TAILES, lAHA-KAN COl'IIIOH TAILES 
I l 
11 REOlSTERS1 AX - RETURN CODE 
; ALL OTHERS UNCHANGED ; 
:• CHANGE ACTIVITY, VERSION 00.00 ; 
:• 
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OlDE 
UDE 56 
OlDF 52 
OlEO 51 
OlEI 53 
OlE2 8 A 26 OID5 II 
OlU AO 0003 II 
03E9 lD FFOO 
OlEC 74 43 
OlEE 3D FFIO 
03F1 7 4 lE 
03F3 lD 6120 
03F6 7 4 l9 
OlFI 3D 6 B40 
OlFI 7 4 346 
llFD IO FC U 
0400 74 71 
0402 lD 0111 
0405 74 39 
0407 lD 6D20 
040A 74 3C 
040C 3JD 6D40 
040F 74 37 
0411 U lE OOEA II IO 
0416 74 4F 
0418 lD OEO& 
0411 74 30 
041D lD 5100 
0420 74 30 
0422 lD 5200 
0425 74 33 
0427 5D 7700 
042 74 33 

042¢ .. 0001 
'42F El 4 4 

1411 
0431 El OOA II 
0434 ll 01 
0436 El 1139 R 
1419 C6 06 OOF9 R 00 
043E El 33 

$440 
0440 El 0'7A ll 
0443 El OCA2 ll 
9466 El 21 

0468 
448 El 0411 ll 
0468 El 21 

044D 
044D El OE04 R 
0450 El 21 

0452 
0452 El 0467A ll 
0455 El OE5A II 
145& El 19 

045A 
04SA El 0474 ll 
045D El 14 

0465F 
045F El 0474 R 0462 E& ODAF R 0665 El oc 

1467 
0467 3D 6C20 
066 A 74 07 
046C lD 6CO 
046F 7'o 02 
0471 CD 7' 

•••••••••••••••••••••••••••••••••••••••• :••·············· ··--- . l •••••• KKIFHC •••••••••••••••••••••••••• , ••••••••••• 11••·· .. 
: : ENTRY OF KUFHC : 

1• •••••••••••••••••••••••••••••••••••••••••• • 
; MM MMMKKHHKMN! Ott t¢ t ¢ 6 t 
rxsFc [}; s± 7sAVE REGISTER 

PUSH DX 
PUSH ex 
PUSK IX 
NOV AH,SCAHl 
NOV AL,CHARl 
CNP AX,KEXITX 
JE IFHOIO 
CiP AX,KCHNGX 
JE IFH010 
CNP AX, KYKAHJX l EXIT KAHJI l'IDDE ? 
JE IFH010 l YES. GOTO 
CNP AX, KYKAHJ2 l EXIT KAHJ l NODE ? 
JE IFH010 l YES. GOTO 
CMP AH,SCAN6B ;KANJI BANGOU KEY P 
JE BFN090 ; YES. GOTO 
CIII' AX,KYESCPX ;ESCAPE KEY ? 
JE IFH020 l YSE. GOTO 
Cl1P AX,KYHEHKX ;HEHKAH KEY ? 
JE 8FHOl0 ; YES. GOTO 
CIII' AX,KYHEHK2 ;HEHKAH KEY 
JE IFHOlO I YES. GOTO 
CMP KKWEOP,D00 ;IAHGOU El'IPTY? 
JE IFHO&O I YES. GOTO 
CMP AX,KYBACKX ;BACK SPACE KEY ? 
JE IFH040 l YES. GOTO 
CHP AX,KYDELTX ;DELETE KEY 
JE IFH050 l YES. GOTO 
CMP AX,KYIHSTX ;INSERT KEY ? 
JE 8FH060 l YES. GOTO 
CIIP AX,KYEEOFX ;ERASE EDF KEY ? 
JE BFN07O ; YES. GOTO 

1•------------------------------------------------------------------• ; • INVALID KEY PROCESS • 
·•------------------------------------------------------------------• l'IOV AX,D01 ;SET AINOl'IAL RETURN CODE 

JHP SHORT BFHRTH 

1LOAD INPUT DATA 

·•------------------------------------------------------------------• I• UNJl UY PROCESS • 
·•------------------------------------------------------------------• l 
IFHOlO: 

CALL RlNST 
MDV IL,D01 
CALL KKWOIL ;CLEAR OIL 
110V KKMOOE,NORNALl'I ;CHANG IANGOU "ODE INTO HORNAL NODE 
JHP SHORT BFN090 

1•------------------------------------------------------------------• I• ESCAPE KEY PROCESS • 
1•------------------------------------------------------------------• IFNozo, 

CALL RlHST 
CALL KKZIHT 1ZENKOUHO INITIALIZATION •• JnP sHORT_IFHo,o _ 

; • HEHUN KEY PROCESS --------------= ·•---------------------------------------------------- BFHO30: 
CALL IHEHUH 1UNGOU HENUN 
JMP SHORT BFHRYH ·8--@@-­ 

1•------------------------------------------------------- • ;: IACK_SPACE_KEY_PROCESS • 

BFN040 : 
CALL KKBACK i•------Jl1P SHORT_IFN090 : 

; DELETE KEY PROCESS ------------• 1•------------------------------------------------------ IFNDSO: 
CALL RIHST 
CALL KKDEL T 

3cc....229!®£...-------------.....----------------·; :=------~~~~~T_KEY_PROCEss • 

IFH060: 
CALL RlNST 

3-....2"2£!@£.----------.-......-.-....----------7; 
; • ERASE EOF KEY PROCESS ---------------• 1•--------------------------------------------------- IFH0701 

CALL RlHST 
CALL KKEEOF 

·•------=~~---- SHORT IFH090 ------------•-------• . --------------------------------- . 1 • BUFFER QUEUING -------------• 
~;";;;:------------------------------------------------ 

C11P 
JE 
CP 
JE 
lHT 

AX,KYNUHEX 
IFH090 
AX, KYPIUHE2 
IFH090 
79H 

1 NUHEHUH KEY ? 
I YES. GOTO 
111UHENUH KEY t 
I YES. GOTO 
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0473 
0473 33 co 
0475 
0475 51 
0476 59 
0477 5A 
0478 5E 
0479 Cl 
047A 

1•------------------------------------------------------- • I I NORl!Al RETURN • 
.•------------------------------------------------------------------• IFH0901 

IFHRTH1 
XOR AX,AX I SET HOl!AL UTURN CODE 

IX ex 
DX 
SI 

047A 
047A 33 co 
047C El OCF2 It 
047F C3 
0480 

0410 
0410 8 lE OOEA 
0 486 IO Fl 09 
0417 72 79 
0489 ao Fl OF 
048C 77 7 4 
048£ IE 0009 It 

0491 E8 0506 It 
0494 8 A DO 
04696 E8 0506 It 
0499 16 OA 
0498 F6 E6 
049D 02 DO 
OOF IO FA 01 
00.2 72 5E 
Q 4A4 IO FA 5E 
04A7 77 59 

04A9 E8 0506 It 
00.C 8 A ca 
00.E 32 ED 
000 83 Fl 00 
0413 7 4 15 
06BS Ea 0506 It 
0488 F6 E6 
0 4BA 03 ca 
04BC 83 Fl 00 
04BF 7 4 09 
04Cl E8 0506 It 
04C6 16 6 4 
04C6 Fs E6 
04c8 03 ca 
04CA 
04CA 13 F 9 01 
04CD 72 33 
04CF 8J F 9 71 
04D2 77 2E 

04D4 Fs Cl 01 
14D7 7 4 11 

04D9 FE Cl 
04D El 050E It 
04DE IO CZ 3F 
04£I ao FA 7F 
04£4 72 0A 
04€6 FE C2 
04E El 06 

04EA 
04EA Ea 050E It 
04ED 10 CZ 9E 

04FO 
OHO B 4 FF 
04F2 8 A Cl 
Q 4 F6 CD 79 
04F6 8 A CZ 
04F8 CD 7' 

04FA El 047A It 
04FD Ea 051E It 

1lESTORE REGISTER 

llETURN TO CALLER 

It 

POP' 
POP 
POP 
POP 
RET 

ICKIFNC ENDP 
3Not R']NST MMMKNMMMK MM MN N KN N NM MK N MK N MN N N NM NM K NM NN N NM MM N NM NM M NM NM M MN ; 
I RESET INSERT IIODE • y 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• RINST PROC 

XOR AX,AX 
CALL ICICIHST 
RET 

l?NST ENDP 
1•••• IHEHICAN ••••••••••••••••••••••••••••••••••••••••••••••••••••••• ;N 
I• IANGOU HENUN • 
;I I , . 
IHEHICAN PROC 

KOY IX,ICKWEOP 
Cl1P ll,INUMIN 
JI IHE030 
CKP ll,IHUl'll1AX 19 <= IANGOU NUii. => F? 
JA IHE030 I NO. GOTO 
KOY SI,OFFSET ICICIHIUF :LOAD INPUT IUFFElt OFFSET 

,•------------------------------------------------------------------• ; CHECK TEN • 
.•----------------------------------------------------------------• CALL CHRlD l LOAD TEN CHARACTER l 

110Y DL,Al 
CALL CHRlD 
l!OY DH,10 
11Ul DH 
ADD DL,AL 
ctll' DL,TENl11H 
JI IHE030 
CKP DL, TENl1AX 11 <= TEM => t4 t 
JA IHEOlO I HO. GOTO 

·•------------------------------------------------------------------• ; CHECK KU 
,•-----------------------------------------------------------------• CAll CHRlD 1lOAD KU CHARACTEJt l 

l!OY CL ,Al 
XOR CH.CH 
CIIP IX,DOO 
JE IHEDOO 
CALL CHRlD 
l!Ul DH 
ADD ex, AX 
CKP IX,DOO 
JE IHEDOO 
CALL CHRLD 
110Y DH,lOQ 
IIUl DH 
ADD CX,AX 

IHUOll 

1LOAD TEN CHARACTER 2 

!CHANGE DECI11Al TEN INTO IINARY 

:ICU FINISHED ? 
l YES. GOTO 
1lOAD ICU CHAlACTEJt Z 

I ICU FINISHED ? 
; YES. GOTO 
llDAD ICU CHARACTER 3 

lCHAHOE DEC111Al KU INTO IIHAlY 
CHP CX,KUAIH 
JI IHEOlO 
CHP CX, KUKAX I 11 <z KU => 124 ? 
JA IHEOlO I HD. GDTO 

1•---------------------------------------------------------------• I• CHANGE ICU✓TEN INTO INTERNAL CODE • 
1•----------------------------------------------------------------• TEST Cl ,D01 ;KU IS EYEH ? 

JZ IHE010 I YES. GOTO 
1•---------------------------------------------------------------• i ODD KU 
1•------------------------------------------------------------------• INC Cl 

CAll CHGICU 
ADD Dl, 3FH 
CP DL,7FH 
JI IHUZO 
INC Dl 
Jl1P SHORT IHEOZI 

••--------------------------------------------------------,----• 1• EYEH ICU • 
••------------------------------------------------------------------• IHEau, 

CALL CHGICU 
ADO DL. tEH 

·•------------------------------------------------------------------• I I IUFFER QUEUlHO • 
11------------------------------------------------------------------• 
IHEOZO 1 

IIOY AH,KAHJAH 
KOY Al,Cl 1SET INTERNAL CODE 
INT 1'H 1IUFFER QUEUING 
110Y Al,Dl 1SET lHlERHAl CODE 
INT 1'H I IUFFU QUEUING 

1•------------------------------------------------------------------• 1• INITIALIZE IAHOOU NODE • 
••------------------------------------------------------------------• CALL RIHS T 

CALL KU INT 
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1511 nu 

t502 
tSt2 .. Ootl 
t5U 
05t5 cJ 
uu 

t506 
t506 83 El 03 
tSO, 8 A .. 
OSOi 2C 38 
05tD C3 
050E 

1LOAD CHARACTER 
1CHANGE INTO DECINAL 

UtE 
OStE DO C9 
0510 IO Ft IE 
1513 77 OS 
0515 .. Cl It 
1511 El 03 
151A 
D5U IO Cl Cl 
051D 
151D cs 
151E 

!S"TM..-------------------------.. 
, .. ---- IHVALID BAHGOU CODE--------------------- .. 
:=------------------------- --------------------= 
IHEOlO• "DV AX,D01 1SET AINORl"IAL RETURN CODE 
IHEIITH• RET JRETURN TO CALLER 

IHENICAH END' . 
; M CHRLD • . 
1 • D KU/TEN CHARACTER AND CHANGE INTO DECil"IAL 11 ,.. LOA 

11 ,. . ,............ .. .. 
cs {{{® x.o; 

IIOV AL,CIXHSil 
SUI Al, 30H 
RET 

CHRLD EHDu'••••••• .. , CHGIC .. 
;: CHANGE ICU INTO INTERNAL CODE(HIGH IYTE> : 

;: : 
cow [35{° e.: 

CHP CL,1EH 
JA CHGOlO 
ADD CL,SOH 
JIIP SHORT CHGRTH 

301 <= KU => 62 ? 
1 HO. GOTO 
JSET 11H <-> tFH 

CHGOU• 
ADD 

CHGRTN• 
RET 

CHGICU ENDP 

J••··································································· :: PROGRAM HAKE• ICICIIHT : 

;: DESCRIPTIVE HAKE• BAHGOU INITIALIZATION : 

:: FUHCTION, THIS ROUTINE DISPLAYS IAHGOU DU AND SETS IANGOU IIODE. : ,. . 
, .. LINKAGE: CALL ,.. .. 

INPUT• ICANA-ICAN CONNON TABLES 

CL,DCOH JSET DEOH <-> OFCH 

; 
I .. 
; 
; , .. ,. ,. ,. 
; ,. 
; ,. 
; 
; 
; REGISTERS: AX - RETURH CODE 
,.. All OTHERS UNCHANGED 
;JI 
;• CHAHGE ACTIVITY, VERSION OD.GO , .. :: . 

; .. ••••••••••••••••• ICICIIHT : 
;M M 
;M ENTRY OF KKBINT 

;: ...........•..................... ~·································· ICICIIHT PROC 
PUSH 
PUSH 
PUSH 
PUSH 
PUSH 
IIOY 

OUTPUT: KANA-KAN COlll"ION TAILES 

RETURH CODES: (AX) 

0 - SUCCESSFUL 
1 - IHVALID OPERATION 

EXTERNAL REFERENCES, 

ROUTINES: ICICWOIL - WRITE OIL 
KKDISP - DISPLAY DATA 

TAILES: ICANA-ICAN COlll"ION TABLES 

151E 
D51E 56 
D51F 57 
0520 52 
0521 51 
D522 53 
0525 C 6 H DOFt R aa 
052& 
0528 IF aaao 
0521 C7 06 OOEE R 0015 
0531 
0531 II OOAO 
0534 A3 OOF5 R 
0537 C7 06 OOEI R OOOF 
053D Ea 12FC R 

0540 Ea 1538 R 
0543 IE 0510 R 
0546 a, OOOF 9D 
0544 4 00 
056€ 32 DI 
056E 
054£ ZE: 8A 046 
0551 El 113' R 
0556 %6 
0555 E2 F7 
0557 AO 0104 R 

llKIOD I 

llN005, 

IIOV 
CAll 
INC 
lOOP 
IIOY 

SI 
DI 
DX ex 
IX 
ICKKODE,CODEN 

DI,DOD 
USE,IIASEil 

Al,CS,[SIJ 
KICWOIL · 
SI 
IIHO 10 
Al, US TERP 

JSAVE REGISTER 

JSET BANGOU MODE 

JLOAD COLUMH IN OIL OF IO•ll,£0•11 ;SET IANGOU IASE POSITION ~ 

!g; {{22{5$"{¢ ser rur pr or 1rur urre 
NOV KKEOPIIAX,BEOPl"IAX ;SET MAXIMUM EOP CALL ICINIFCLR 1CLEAR INPUT BUFFER .. 

J .. ---------------------------------------------- ----- .. 

:=------~~~~~-~~~----------------------------------------------------• 
CALL CLOIL ·CLEAR OIL 
g; sgFrset anx {igii "jiigoy rk. 45/3f'%1 

CX,BHUIIS ,LOAD NUMBERS OF BA 
NOV AH,HAHATTR JLOAD HAHKAICU ATTRIBUTE 

IIN0101 XOR IL,IL 

;FINISH BAHGOU DATA SETINO 
JLOAD ASTERISK POSITION 
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055A 32 E4 
055C al FS 
055E 10 2A 
05'0 ES 1139 11 

0563 
0566 
056A 
05&E 
0571 
0574 
0577 
0578 
0579 
057A 
0571 
OS7C 
057D 

B8 
118 
119 
A3 
A J 
Ell 
58 
S9 
5A 
SF 
SE 
CJ 
BA 
3D 

0516 AO 
: GOOF 
0511C 

FFFF 
16 OOEE II 
16 0105 II 
0107 11 
0109 II 
10ED II 

10 C4 DE SD SD 
JE 20 
AO AO AO AO 2A 

osac 
osac 4800 OUD It 
0590 4D00 063D R 
059 4 6120 060D R 
0598 6840 060D It 
059¢ FFOO 060D R 
05AO 6838 060D 
05A4 FFao 060D 
05A8 6020 060D 
05AC 6D4 0 060D 
0510 6C20 060D 
058 6C40 060D 
0588 01111 0600 
051C 5200 0600 
OSCO 5300 060D 
05C6 OEOS 060D 
05C8 7700 060D 
05CC 1COD 060D 
05D0 7EOD 060D 
05D4 9300 060D 
05D11 FFFF 0641 

004¢ 
0000 

: O 001 
: 0002 
= ooo, 
OSDC 
05DC 00 
0500 00 

XOR AH,AH 
110V DI,AX 
110V Al,ASTER 
CALL kKWOll 1SET UTUISl DATA 

;:------sE1-cu;so;---------------------------------------------------: 
;•-------------------------------------------------------------------• 110V AX,OFFFFH 

110V OX, USE I LOAD UOOU USE POSITION 
110V DCRSRP, DX 
110V OSTRTP,AX 
110V OEHOP, AX 
CALL lKDISP !DISPLAY CURSOR 
POP ax ,RESTORE REGISTER 
POP ex 
POP DX 
POP DI 
POP SI 
RET 1RETURN TO CALLER 

111ARIC DI OUH, OIOH,IC4H, IDEH,SDH, SDH,SDH, SEN,20H 

DI 
IHUl1S EQU 
lUIHT EHDP 

;••··································································: ; 
; PROGRAM HAME: KKZCTL ,. 
;1 DESCRIPTIVE NAl1E1 KEY CONTROL FOR KANA-KAN ZENKOUHO 110DE ; 
; FUNCTION I 
; 
; 
; 
; 
;1 LINKAGE• CALLED BY lllFOII ,. 
I INPUT: 
:• UNA-UN C01910N TAILES 
; 
; OUTPUT: 
; • LINK EACH FUNCTION 110DULE 
; 
; 1 IP : FUNCTION KEY HUIIIER 
; 
; 
;• ltETURH CODES• (AX) 
; 
;1 0 - SUCCESSFUL 
;1 1 - INVALID OPERATION 
; 
;I EXTERNAL REFERENCES: 
; 
; 
; ,. ,. 
; ,. ,. ,. ,. 
; ,. ,. 
; 

OAOH,OAOH,OAOH,OAOH,OAOH,2AN 
15 ;HUIIIER OF BARK 

THIS 110DULE ANALYZE INPUT KEY FOR KANA-KANJI CONYEIISION, 
AND CALLS EACH FUNCTION ROUTINES. 

ROUTINES: 

lKZGRP 
KKCSR 
kKZFHC 

TABLES : 

KANA=KAN COAMOH TABLES 

GRAPHIC KEY DISPLAY 
CURSOR KEY PltOCESS 
FUNCTION KEY CONTROL 

ltEGISTERS: AX - RETURN CDDE 
IX,CX,DX,DI,SI,IP - WOIIK 
All OTHERS UNCHANGED ,. 

3M CHANGE ACTIVITY: VERSION @G.0@ ; ,. 
;••·································································· I 
J♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦t♦♦♦♦♦♦t♦♦♦♦♦♦♦♦♦
I♦ IHPUT FUNCTION UY CODE & PltOC. ENTRY ADDRESS TAILE + 
J♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦t♦♦♦♦♦♦♦++++++++++++♦♦♦♦♦
XKKCCDTB : 

DW ow ow 
DW 
DW 
DW ow ow 
DW 
ow 
ow 
DW ow 
DW 
ow 
DW ow 
DW 
DW 

KKCCDTIE DW 
KKCCDTBL £QU 
FLGNL EQU 
FLGVK EQU 
FLORI EQU 
FLGNQ EQU 
KPRCSTS : 

DI 
DI 

KYCSRLX,KZCCSR 
lYCSRRX,KZCCSR 
YKANJX,KZCFNC 
KYUNJ2,lZCFMC 
KEXITX,KZCFHC 
KYCOOEX,KZCFHC 
KCHHGX,KZCFNC 
KYHENKX,KZCFHC 
KYHEHK2,KZCFHC 
lYIIUHEX,KZCFHC 
KYtlUHE2,KZCFMC 
lYESCPX, KZCFHC 
KYIHSTX,KZCFNC 
KY DEL TX, KZCFHC 
KYUCKX, KZCFHC 
lYEEOFX, KZCFHC 
lYCRRTX, KZCFHC 
KYCRRTY,KZCFHC 
KYEHTRX, KZCFNC 
OFFFFH,KZCGRP 
KlCCDTIE-KKCCDTI I LENGTH OF KKCCDTI 

OOH HULL 
01N I HOT QUEINO KEY CODE• IF THUE Ult HO YOl11 CHAR. 
02H RESET INSERT l10DE1 WHEN THIS FUHC. KEY INPUT 
04N I NDT FUNCTION, HOT QUEUING 

CURSOR LEFTE 
CURSOR RIGHT 
UNJI 
UHJI 
ANJI EXIT ( = KANJI ) 
UNJI UNGOU 
UHJI NODE CHANGE ( • UNJI 
HENUN 
HENUN (2ENUKU) 
11UHEHUN 

I 11UHENlAN (ZENKAKU) 
ESCAPE 
INSERT 
DELETE 
UCKSPACE 
ERASE EOF 
CARR 1ER RETURN 
CARRIER RETURN 
ENTER 

UNOOU ) 

FlGNl 
FLGHL 

I CURSOlt LEFTE 
I CURSOlt ltIGHT 
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UDE 01 
OSDF 01 
OSEO 01 
OSE1 01 
ISEZ 01 
OSEl $ 4 
05£4 g4 
OSE5 0 4 
osu g4 
05E7 00 
15E4 02 
05Et .. 
OSEA 02 ona 00 
OSEC 02 
05ED 02 
OSEE ll 
OSEF 
OSEF 21 ED 
05F1 AO oon 1t 
05F4 8 A 2' nos It 
05F8 
05Fa 2E+ 3 84 058c It 
OSFD 7 4 oa 
OSFF 8J CS5 4 
0602 83 FD 4C 
0605 75 Fl 
0607 
0607 2E: FF 96 051E It 
uoc cs 

060D 
060D Dl ED 
060F DI ED 
0'11 2E: IA 9E 05DC It 
0616 83 lE OOEA R 00 oua 75 OF 
IUD F6 CJ 01 
0620 75 0A 
0'22 
0622 F6 Cl 4 
0625 75 02 
0627 CD 79 
0629 
0629 33 co 
0628 Cl 
062¢ 
062C F6 C3 02 
062F 75 05 
0631 33 co 
0633 Ea OCF2 It 
0636 
0636 83 ED 02 
0639 Ea 0728 It 
0'3C Cl 

063D 
OUD Ea OC2E It 
0660 C3 

0641 
0641 F6 U 0000 RU 
0666 74 0 4 
0668 El 065D R 
0648 C3 
066C 
064C 83 3£ DIEA It DI 
0'51 75 05 
0653 
065] CD 7t 
0655 33 co 
0657 CJ 
0658 
0654 aa 0001 
0658 Cl use 

KICZCTl 

ICZC0101 

DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
PROC 
SUI .. ov 
l'IOV 

Cl'II' 

FLGHL ♦FLGYK 
FL GNL+FL GVK 
FL GHL+FL GVK 
FLGHL +FL GVK 
FL GNL +FL GVK 
FLGHL+FLGHQ 
FLGHL ♦FL GHQ 
FLGHL +FL GHQ 
FLGHL +FL GHQ 

1%%#%re 
\%#tr 
FLGHL 
FLGHL+FLGRI 
FLGHL♦FLGRI 
FLGHL+FLGYK+FLGRl 
HEAR 
BP.BP CLEAR FUNC.KEY TAILE POINTER 
AL,KKINKEY GET INPUT KEY (CNR. CODE) 
AH,KKlHKEY+Z GET INPUT KEY <SCAN CODE) 

AX,WORD PTR KKCCDTl[IPl 
; COl'IPARE INPUT KEY WITH FUNC.KEY 

JE KZC020 
ADD BP, RETURN THE POINTER 
Cl'IP IP,KKCCDTIL SCAN TERl'llHATE CHECK 
JNE KZC010 HO .•• REREAT SCAN 

KZC020: 
cALL wok PTR KKccDT[!2{72, r EAcH Fucrro 
RET 

:••··································································· •• FUHCTOH KEY CONTROL • 

J••··································································· KZCFHC: 
SHR 
SHR 
MOY 
Cl'IP 
JNE 
TEST 
JNZ acrc._syE[®: 
JHZ 
INT 

QUEURTN: 
XOR 
RET 

ICZCFNC_CHK: 
TEST 
JHZ 
XOR 
CALL 

KZCFHC_GO: 
SUI 
CALL 
RET 

;•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••a••••••••• 
; CURSOR KEY NOTION • 

;••··································································· KZCCSR: 

IP,1 
IP, I 
IL,IYTE l'TR ltPRCSTSCIPl 
KKWEOP,O 
KZCFHC_CHK 
IL, FLGYK 
KZCFHC_CHlt 

ll,FLGNQ 
QUEURTH 
79H 

AX,AX 

IL, FlGRl 
KZCFHC_GO 
AX,AX 
KKIHST 

KAN JI 
UNJl 
ltAHJI EXIT ( = ltAHJl ) 
KANJI BANGOU 

{2}{2},"99e cos ¢ = rANut Anoou 3 
HEHKAH (ZEHKAKU) 
l'IUHEHUN 
2g"5#;4" «saau 
INSERT 
DELETE 
IACKSPACE 
ERASE EDF 
CARRIER RETURN 
CARRIER RETURN 
ENTER 

; BP <-- BP / 4 

J QUEING INPUT FUNCTION KEY CODE 

I RESET lH5ERT MODE 
11',2 
KKZFHC 

IP<-- IP - Z 

CALL ltKCSR I LINK CURSOR PROC. ROUTINE 

;••·····::! ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
; GRAPHIC KEY • 

J••··································································· KZCGRP : 
TEST 
JZ 
CALL 
RET 

zcoRF.6£;,' xuso»,e 
JHE KZCGRP_RET 

KZCGRP_QUE IHG: 
lHT 79H 
XOR AX,AX 
RET 

«acorr..85]; 
RET 

KKZCTL EHDP •••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 
'G PROGRAM HANE: KKZGRP 

{ DESCRIPTIVE HAE: KEY CONTROL FOR KAHA-KAN ZEHKOUHO 1ODE 
; 
; • FUHCTIGH: 
; 

OSTAT,HAHKAF+ZEH2F+DAKUF 
KZCGRP CHK 
KKZGRP ; GRAPHIC KEY INPUT Dl'ERATlOH 

J QUEIHG CURSOR KEY CODE 

AX,1 

; 
; 
; 
; 
1• LINKAGE• CALLED IY ltKZCTL 
3 
1• INPUT• KAHA-KAH CGlll10H TAILES 
; 
;• OUTl'UT1 KAHA-KAH C011110H TABLES 
3 
; • RETURN CODES 1 <AX) 
; 

THIS NODULE ANALYZE INPUT KEY FOR KAHA-KAHJl CONVERSION, 
AHO CALLS EACH FUNCTION ROUTINES. 
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; . 
; 
; 
; 
; 
; 
; 
j 
; 
; 
; . 
; 
j 
; 
; 
; 

0 - SUCCESSFUL 
1 - INVALID OPERATION 

EXTERNAL REFERENCES• 

ROUTINES 1 

KKGRP ••• GRAPHIC KEY DISl'LAY 
KKCSR ••• CURSOR KEY l'ROCESS 
KKZFHC •.. FUNCTION KEY CONTROL 

TABLES• KANA-KAH C011110N TABLES 

REGISTERS, AX - RETURN CODE 
IX,CX,SI - WORK 
All OTHERS UNCHANGED 

one OS 

065D 
065D AO 00ft It 
0660 lC 02 
0662 75 Oto 
0 666 E8 1209 It 
0667 Cl 
0668 
oua IA 1E 0005 It 
066C 10 01 
066E Es 16CF R 
0671 8 4 co 
0673 7 4 OD 
0675 ao 02 
0677 Ea 16CF It 
067A 8 4 co 
067C 74 04 
0'7E 
0'7E la 0001 
0681 Cl 
0682 
06&2 ao El OF 
0685 7 4 F7 
0687 ao Ell 01 
068A lA IE O 146 It 
068£ 76 02 
0690 El EC 
0692 
0692 C6 06 OOFt R 12 
0697 IA Cl 
0699 91 
069A 8 8 D8 
06tC Ol 1E 0148 R ouo 38 IE OllE R 
O 6A4 7l IC 
06A6 4 B 
06A7 Dl El 
06A9 IE 
O6 AA 56 
O6AB C5 l6 010 It 
06AF B 6 FF 
06111 &A 00 
0611 oc ao 
0615 24 IF 
0617 CD 79 
0619 IA 4 0 01 
061C CD 79 
061E 5E 
0611F 1F 
06CO El 15 
06C2 
06CZ •• OE 011E R 
06C6 211 DI 
06Ca 
06Cs 8 A &7 014A R 
06CC 8 A A7 014 It 
06DO CD 79 
06D2 43 
06Dl 63 
0 6D4 4 9 
06D5 75 Fl 
06D7 
06D7 F6 06 0191 It oz 
06DC 75 05 
06DE Ea OCAZ It 
06£1 El 23 
06El 
06El Al GOGA R 
06E6 El 1341 R 
06E9 50 
06EA Ill 0000 

' 06ED El 16ZF It 
06FO 58 
OHi 29 06 OOEA It 
Q6FS 29 06 OOF7 It 

; . 
;• CHANGE ACTIVITY• VERSION 00.00 
; :: . 
!++♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦
;♦ INTERNAL CONSTANT DATA + 
•♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦
iuos Ds 3 
·•···································································· ; GRAPHIC KEY INPUT OPERATION • 

·••··································································· KKZGRP PROC HEAR 
110V Al,KKl10DE I GET CURRENT "OOE 
CAP AL,KAH.JIN 
JHZ KZGlOO 
CALL KKGRP J KANJI HODE 
RET 

KZGlOO: 
110V 
110V 
CALL 
TEST 
JZ 
Po V 
CALL 
TEST 
JZ 

KZGllO: 
Ho V 
RET 

K2G320 : 
AND 
JZ 
SUI 
Cl11' 
JIE 
Jl1P 

KZG325: 
O V 
110V 
CIII 
110V 
ADD 
Cl1P 
JAE 
DEC 
SHL 
l'USH 
l'USH 
LDS 
HOV 
l'IOY 
OR 
AHD 
IHT 
110'1 
IHT 
POP 
1'01' 
Jl1P 

KZG330; 
HOV 
SUI 

KZ0340 1 
l'IOY 
l'IOV 
INT 
INC 
INC 
DEC 
JNZ 

K20350 : 
TEST 
JHZ 
CALL 
Jl11' 

KZGJ6¢: 
l'IOV 
CALL 
PUSH 
OV 
CALL 
POP 
SUI 
SUI 

IL, KKINKEY+2 
AL,1 
CDCHCU 
Al,Al 
KZGlZO 
AL.2 
COCHCU 
AL.AL 
K2Gl20 

AX,1 

Ul'IODE,UNJll'I 
Al,IL 

I SELECT ODE 
GET KEY SCAN CODE 

HUNERIC KEY CODE !(TEN KEY> 
TEST RESULT 

NUNERIC KEY CODE ?<SHIFT EISUU> 
1 TEST RETRUH • 

I ERROil IIETUIIN 

IL.OFH 
UGllO 
IL,01H 
IL ,BYTE 
K2GJ25 
SHORT KZGlU 

I RETURN ZERO 
;GET VALUE ••• 1 --- 9 

l'TR UOHOCHT 

1 IIETURH IF ABOVE 

CHANGE TO JANJI HODE 

I IYTE TO WORD CONVERSION 
IX,AX 
IX,KKOHODSI' 
IX,UOHOSUU 
KZGllO 
IX 
IX,1 
DS 
SI 
SI,DWDRD l'Tlt lKDlCADlt 
AH,tFFH 
AL.DS, [SiltlX) 
Al, 100000001 
Al,101111111 
7 9H 
AL.DS+[SI)BX)IL) 
7'H 
SI 
DS 
SHDU KZGlSI 

CALCULATE CODE SELECT l'OlNTElt 
15 POINTER UST ! 
YES ••• 

I IX•2 

CX,UHQLEN 
IX,IX 

Al,UHANQUEIIXJ 
AH,KKHAHQUEll)IIX) 
7 9H 
IX 
IX 
ex 
K 20340 

UYl1S TS, KKYNS Tl'I 
KZGJ60 
UZIHT 
SHORT KZGl11 

Al ,UINIUF+l 
KCAL ELl'I 
AX 
AX, 0 
DTSHFT 
AX 
KKWEOI', AX 
KKFDRl'IT ,AX 

I GET OFFSET I SEGIIEHT 

I GET FlltST IYTE UNJI CODE 

IUFFEII QUEINO 
OET SECOND IYTE UNJl CODE 
BUFFER QUEIHG 

I GET QUEING COUNT 

GET CHARACTER CODE TO Al ltEQ 
GET SCAN CODE TO AH IEO 
IUFFER QUEIHG 
RENEW QUEING SUI IUFFEII POINTEII 

I TEST l'IOYE FORWARD FLAG 

1 INITIALIZE Gl'EltATOlt lNFOIUI. LINE 

GET FlltST CHARACTER ATTIUUTE 
CALCULATE ELEl1EHI LENGTH 

I l'IOVE FORWARD KEY INPUT IUFF(lt 
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un 11 El 
IHI [I nu It 
UFE El 1355 R 
0101 C6 " 11'2 It 01 1106 
1106 21 co 
0708 Cl 
111t 

170, 0735 R 
010I 0735 R 
0700 0735 It 
17tF 0742 R 
0111 0735 It 
0713 0 894 R 
0715 0894 R 
0717 OUl It 
0719 ous It 
0711 0B75 R 
011D Ol9' R 
071F OUE I 
07Z1 .. ., It 
11Zl OIU I 
17Z5 OICF It 
17Z7 IICF It 
07Zt OIH It 
07ZI 
01ZI II 1111 
01ZE DI ES 
17$0 2E: FF A6 not a 
0735 

0735 
0735 
073 one 
01SF 
IHI 
0742 

OHZ 
0742 
0747 
9744 
OHC 
OHD 

c, H OOFt It ot 
ll 01 
Ea 1Ut It 
ZI CO 
CJ 

C6 06 00ft R OI 
El UlE It 
ZI CO 
cs 

JA 
CALL 
CALL 
PIDY 

ltZGl70• SUI 
RET 

ltKZGltr EHD'•••••••••••••••••••••••••••••••••••••••••••• 
J ••••••••••• . 
{ PocnRu RAHE± KKZFHC 
' DESCRIPTIVE RAHE± KANA-KAN HAIN FUNCTION 
; 
; 
3 
3 ,. 
; ,. ,. 
1 LINKAGE ,. ,. ,. ,. ,. 
; ,. 
; ,. ,. ,. ,. ,. 
; ,. ,. ,. ,. 
; M ,. ,. 
; ,. 

FucT4}"j out_is_rE_rFgLgWING FUNCTION; 
KANA - KANJl CONYERSIOH 

0 DISPLAY SELECT NUMBER AND KANJI 
EDIT INPUT BUFFER< lHSERT,DELETE,IACKSPACE ERAS 
REGISTERD YOMl I IANGOU ' E-EOF 

IHPUT 

OUTPUT• 

KZG360 
KOUTINIT 
KCSRDSP 
KHENFST,01N 

AX , AX 

IP I FUNCTION KEY NUMBER 
KANA-KAN COMMON TABLES 

KANA-KAN COMl'ION TAILES 

RETURN CODES• (AX) 

O - SUCCESSFUL 
1 - INVALID OPERATION 

EXTEJtNAL REFERENCES• 

ROUTINES: 
KKKNDR 
KKDEL T 
KKWOll 
CDCHCKl 
KCAL ELA 

FNCUHJ PROC 
110V 
110V 
CALL 
SUI 
RET 

FNCUHJ EHDP 

FHCCODE PROC 
PIOV 
CALL 
SUI 
RET 

FHCCDDE EHDP 

KK110DE, CODEPI 
kKIINT 
AX,AX 

lHlTlALIZE O.l.L. 
DISPLAY CURSOR TO EO 

P POSIT1y 

KICIINT 
KKIHST 
KKDISP 
CDCHCKZ 
KCSRDSP 

KKHODE, HORMALM 
IL,! 
KKWOIL 
AX,AX 

KKZINT 
KKEEOF 
KOUTINIT 
KKOHOEDT 

ltKIACK 
KKGRP 

• 

TABLES• KANA-KAN COMOH TABLES 
; 
1• ltEGISTERS1 AX - RETURN CODE 
JI IX,CX,DX,DI,SI,IP - WORlt 
1 I All OTHERS UHCHAHGED 
; 
1• CHANGE ACTIVlTY1 VERSION 00,00 
; 
; , . 
FNCIR: 0W FNCKANJ I KANJl 

OW FNCKAHJ UNJI 
DW FHCKAHJ UHJI EXIT 
DW FHCCODE ICANJ l IAHGO 
0W FHCKAHJ ICANJ I MODE CNENGE 
DW FHCHEHK HEN KAN 
DW FHCHEHK HEHKAH 
Dl FHCHUHE MUHENK AN 
DW FHCPIUHE l'IUHENICAN 
DW FHCESCP ESCAPE 
DW FHCIHST INSERT 
DW FNCDELT DELETE 
DW FNCIACIC BACKSPACE 
DW FHCEEOF ERASE-EDF 
DW FHCCRRT CARRIER RETURN 
DW FNCCRRT CARRIER RETURN 
DW FHCENTR ENTER 

ICICZFNC PROC HEAR 
110V AX,l 
SHL BP,1 
JIIP WORD PTR FNCIR[IPJ 

KKZFHC EHDP 

J IP• 2 
I BRANCH TO EACH FUNCTION 

J CHANGE TO NORMAL MODE 

CLEAR OPERATOR INFORMATION LIME 

1••····························: : : UNJI - IAHGOU : :: . 
CHANGE TO CODE "ODE 
LINK KKBINT MODULE 
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;♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦t♦♦♦♦t♦t♦t♦♦t♦♦♦♦♦♦♦♦♦♦♦♦
J + PRIVATE CONSTANT < FNCHENK > + 
;♦♦♦♦♦♦♦t♦♦♦♦♦♦♦♦♦♦♦♦♦♦t♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦tt♦♦♦♦t♦t♦♦tt++♦♦♦♦♦♦♦

!N•••••••••••••••••••••••••11NNNIIIININNINN■NINNNNNl■NNNNININl■NIIIN■■
;M ZEHUKU CODE CONVERSION TABLE 

;••··································································· 074D KZENCDHY: 074D A7 00 DII OA7H, OOH A SHOUJI 074F Ill 00 DII OlllH,OOH A 0751 AB 00 DII OASH, OOH I < SHOUJI 0753 IIZ DO DII 012H, OOH I 0755 A 9 00 DII OA9H,OOH u ( SHOUJI 0757 DJ DO 011 Ol3H, OOH u 0759 A A 00 DI OAAH, OOH E SHOUJI 07511 B 4 00 DI 0B4H,00H E 075D Al 00 011 OAIIH, OOH 0 ( SHOUJI 075F 115 00 011 015H, DOH D 0761 B6 DO DI 016H, OOH K A 0763 B6 DE DI 0116H,ODEH GA x A ♦ DAKUTEN 0765 17 00 DI 0117H, OOH KI 0767 117 DE DI 017H,ODEH GI xI ♦ DAKUTEN 0769 aa DO DI OlaH, OOH KU 07'11 1111 DE DI O■aH, ODEH GU KU + DAKUT EH 076D 19 DO DI 019H, OOH KE 076F 19 DE DI OB9H, ODEH GE KE + DU.UTEN 0771 IA DO DI O BAH,0OH lO 0773 BA DE DI OIAH,ODEH GO KO + DU.UT EN 0775 II DD DII OIIIH, OOH SA 0777 II DE DI OIIIH, ODEH ZA SA ♦ DAKUTEII 0779 IIC DD DI OICH, OOH SI 07711 IC DE DI OICH, ODEH JI SI ♦ DAKUTEII 0770 ID DD DI OIDH, OOH SU 077F ID DE DI OIIDH, ODEH zu SU 4 DU.UTEN 0781 IE DO DII OIEH, OOH SE 0783 IIE DE DI OIEH, ODEH ZE SE ♦ DAKUT EN 0785 IIF 00 DI OIFH,OOH so 07117 IF DE DI OIFH,ODEH ZO < SO + DAKUT EH 0789 co 00 DI OCDH, OOH TA 0711 co DE DI OCDH,OOEH 3 DA TA ♦ DAKUTEH 0780 Cl 00 DI OCIH,OOH Tl 078F Cl DE DII OClH,ODEH ZI < TI + DAKUTEII 0791 A F 00 DII OAFH,OOH TU < HATUON > 0793 c? 00 011 OCZH,OOH TU 0795 CZ DE 01 OCZH, ODEH ZU TU+ DAKUT EH 0797 Cl 00 DI DC3H,OOH TE 0799 Cl DE DI OC3H,DDEH DE TE + DAKUT EN 07911 C 4 00 011 0CAH,00H TO 079D C 4 DE 011 0C4H,0DEH DO TO♦ DAKUT EN 079F C5 00 DI DCSH,OOH I NA 07A1 C6 DO DII OC6H,OOH NI 07Al C7 00 011 OC7H,OOH . NU 07A5 ca 00 01 OCIIH,OOH 1 NE 07A7 C 9 00 DI OC9H, OOH I HO 07A9 CA 00 DI OCAH,ODH I HA 0711 C A DE DI OCAH,ODEH 1 VA HA ♦ DAKUTEH ) 07AD CA OF 011 OCAH,ODFH I PA HA ♦ HAHDAKUT EN 07AF ca 00 DI OCIH,OOH I HI 07111 CII DE DI OCBH,ODEH I YI HI ♦ DAKUTEH ) 07113 CII DF DI OCIH,ODFH 3 PI HI ♦ HAHDAKUTEH 0785 cc 00 DI DCCH,OOH I HU 07B7 cc DE DI OCCH,ODEH YU (HU♦ DAKUTEH) 0719 cc DF DII OCCH,ODFH I PU (HU♦ HANDAlUTEH 07 CD 00 DI OCDH,OOH HE 078D CD DE DI OCDH, ODEH YE ( HE ♦ DU.UTEH I 071F CD D F DI OCDH,ODFH PE ( HE + HANDAKUTEH 07Cl CE 00 DI OCEH,OOH HO 07Cl CE DE DI OCEH,ODEH Vo ( HO + DAKUTEH ) 07CS CE DF DI OCEH, ODFH PO ( HO + HANDAKUTEH 07C7 CF 00 DI OCFH,OOH I NA 07C9 DO 00 DI ODOH,OOH NI 07CI Dl 00 DI DDlH,OOH AU 07CD DZ 00 DI ODZH,OOH HE 07CF DJ 00 DI OD3H,OOH IO 07DI AC 00 DI OACH, OOH YA SHOJI 07D03 D6 00 DI 0D+H,00H YA 07D05 AD 00 DI OADH,00H YU SHOJI 07D7 D5 00 DI ODSH,OOH YU 07D9 A E 00 DI OAEH, 00H Yo SHOJI 07DI D6 00 DI OD6H,OOH YO 07DD D7 00 DI OD7H,OOH LA 07DF D8 00 DI 004H,OOH lt 07El D9 00 DI OD9H,0QH lU 07El DA 00 DI ODAH,OOH lE 07£5 DI 00 DI ODIH,OOH lO 07E7 Ff' 00 DI OFFH, OOH NA I SHOJI I 07E9 DC 00 DI ODCH,OOH NA 07EII FF 00 DE OFFH,OOH I 07ED FF 00 DI OFFH, OOH t 07EF A 6 00 D Ol6H, OOH 0 O7FI DD 00 D ODDH, OOH UH 07F3 DAKT ENDA'TA = 0053 KZENDAKU EQU (DAK TEHDATA-KZENCONV)z2 07F3 DE 00 DI ODEH.OOH 1 DAKUTEH 07F5 DF 00 DI ODFH,OOH I HAHOAKUTEH 07F7 10 00 DI OIOH,OON I CHOUOH 07F9 HUAEDATA : : 0056 KZEHNUHR EQU (HUPHEDOATA-KZEHCONVY2 07F9 30 00 DI 30H,00H I 0 07FI 31 00 DI J1H,00H I 1 ' 07FD 32 00 DI 32H,00H I 2 07FF 33 00 DE 33H, OOH 1 J 0801 3 4 00 DI 34H,0OH 4 0803 35 00 DI 35H,00H 5 
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Appendix A. 

0805 36 0o 
aan 11 oo 
0109 ll 00 
HOii lt 00 

OIOD 
OIOD F5 00 
OIOF F6 00 
0811 F7 00 oau n oo 
0815 Ft 00 
0817 FA 00 
Oll9 Fl 00 
0111 FC 00 
OllD FD 00 
UlF FE 00 
OIZl 9F 00 
OIZl Al 00 
0825 A3 00 
OIZ7 A5 00 
0129 A7 00 
0121 El 00 
OIZD El 00 
012F Et, 00 
O&ll Cl 00 
0833 F4 oo 
0835 A0 00 
oan AZ oo 
0839 A4 O0 
083B A6 00 
O&lD Al 00 
083F A9 $4 
08+1 AB 06 
0863 AD 06 
0845 AF 06 
oao 11 °' 
0849 BJ 06 
0868 BS 04 
084D B7 04 
084F B9 04 
Ol5l U Ole 
0853 BD 04 
0855 BF 04 
Ol57 CZ Ole 
0859 C6 04 
01511 C6 0\ 
0&5D C6 00 
oa5F ca oo 
0861 CA oo 
0863 CB 00 
0&65 cc 00 
0867 CD Ole 
0169 DO Gt, 
086B DJ 04 
086D D6 04 
0&6F D9 Ole 
0171 DC 00 
0873 DD 00 
0175 DE 00 
0177 OF 00 
0&79 ED 00 
0&71 EZ 00 
0&7D El 00 
Ol7F H 00 
O&&l E7 00 
Ol&l El oo 
0885 E9 00 
01&7 Et. 00 
0&&9 El 00 
01&11 DC 00 
088D FI 00 
O&&F FZ 00 
0891 F3 00 
0893 0? 
= 0001 
= oooz 
0894 
0894 
0899 
0&9E 
08A0 
0 8A3 
084A3 
0&A6 
0 8A8 
oau 
0&AC 
08AE 
0881 
0886 
0&117 
0889 
08BE 
0&8E 
08c2 
OIIC6 
oaca 

C6 06 00ft R U 
H 06 Ol9Z R 01 
75 03 
E9 OAF& R 

I& 0000 
&II FO 
Ill Fl 
8 ES 
&II DI 
Al Ol&E It 
AZ 01'1 It 
AZ Olli It 
&II DO 
C6 06 0190 It FF 
8A 84 00OA It 
It, 06 OOEl It 
75 03 
E9 09D9 R 

1 GET INPUT KEY ATTRIBUTE 

OICI 
oaca a.t. Ale ooo, R 

36H,60H " 6 
DI 37H OOH I 7 
p jsii'oot ; 8 
p jyi'ooH ; 9 
oa •••••••••••••••••••••••••••••••••••••••• 10oooo0000,2ju coDE CONVERSION TABLE 0000000ooooooo 

J• H ••••••••••••••••••••••••••••••••••••••••••• • 
J •••••••••••• . KHAHCONV: OF5H,00H I 30 0 C NUMERIC) g: OF6H, OOH 31 l ( NUMERIC ) 

OF7H,OOH 32 Z ( NUMERIC ) } riii ss s ¢ iiuri@id j 
OF9H,OOH 34 le C NUMERIC ) 

}} iii,oi ss s ¢ iiuiEjic j 
DI OFIH,DOH 36 6 C NUMERIC ) 
DII OFCH, OOH 37 7 C NUMERIC ) 
DI OFDH,DOH 31 a ( NUMERIC ) 
DI OFEH,OOH 39 9 C NUMERIC l 
DI 09FH, OOH A7 A C SHDUOH l 
DI OAIH, OOH Al I SHOUON ) 
DI OAJH, OOH A9 U C SHOUOH ) 
DI OA5H, OOH U E C SHOUOH ) 
DI OA7H,OOH Al O C SHOUOH l 
DI OEIH, OOH AC YA C YOUOH ) 
DI OE5H, DOH AD YU C YOUOH l 
DI OE\H,DDH AE YO C YOUOH ) 
DI OClH,OOH AF TU ( HATUON ) 
DI OfleH,OOH 10 C CHOUOH l 
DI OADH, OOH I 11 A 
DI OAZH,DOH 12 J 
DB 0A«H,0OH 13 U 
DI OA6H,OOH lie E 
DI OAIH, OOH 15 D 
DII OA9H,KKYIISTD 16 KA 
DI OA8H,KKYl1STD 17 Kl 
DB OADH,KKYSTD B8 KU 
DI OAFH,KKYMSTD 19 KE 
DB OBIH,KKYASTD BA KO 
DB OBJH,KKYSTD BB SA 
DI Oll5H,KKYMSTD IC SI 
DI 017H,KKYMSTD ID SU 
DI OB9H,KKYMSTD IE SE 
DII DUH, KKYMS TD IF SD 
DI OIDH,KKYMSTD CO TA 
DI OIIFH,KKYMSTD Cl Tl 
DI OC2H,KKYMSTD C2 TU 
DB OC·H,KKYISTD CJ TE 
DI OC6H,KKYMSTD Cle TO 
DI OC6H, OOH I C5 HA 
DI OCIH, OOH C6 HI 
DI OCAH, OOH C7 HU 
DI OCIH, OOH ca NE 
DI OCCH, OOH C9 HO 
DI OCDH,KKYl'ISTD CA HA 
DI ODOH,KKYl'ISTD Cl HI 
DI 003H,KKYl1STD CC HU 
DI 0D6H,KKYMSTD CD HE 
DI 0D9H,KKYl1STD I CE HO 
DI ODCH, OOH CF PA 
DI ODDH,OOH DO 11I 
DI ODEH, OOH Dl l'IU 
DI ODFH,0011 D2 IIE 
DI DEOH, OOH D3 110 
DB OE2H,0OH D+ YA 
DI OE3H,OOH D5 YU 
DI OHH, OOH D6 YO 
DI OE7H,OOH D7 LA 
DI OUH,OOH DI lJ 
DI OE9H,OOH D9 LU 
DI OEAH,OOH DA LE 
DI OEBH, OOH DI LO 
DI ODCH,OOH DC WA 
DI DflH,OOH DD UH 
DI DFZH, OOH DE DAKUTEH 
DI OFlH,OOH DF HAHDAKUTEH 

DATA07 DI 7 
HU11YOl1FG EQU 000000011 
HU11SKIP EQU 000000101 
FHCHENK PROC HEAR 

110Y KK110DE,SELECTl1 I CHANGE 110DE TO SELECT 110DE 
TEST KHENFST,DlH 
JHZ HENOOlO 
Jl1P HEH3900 

HEHOOlO: 
110Y AX,O 
110V SI,AX 
110Y DI,AX 
11DY IP, AX 
11DV IX,AX 
110V KKHQLEN,AX 
110V KKY11STS,AL 
110V KKYOMIL,AL 
110V DX, AX 

HEHOOZ0:110V KKCHRIID,OFFH 
110V AL,KKIHIUFISillll 
TEST AL,ZEHATTRl 
JHZ HEHIDOO 
Jl1P HEHZOOO ff= as anarc=555 
110V 

KKINIUF CKEY INPUT BUFFER) IHDEX 
KKHANQUE CQUEIHG IUFFER) POINTER 
KKYOMI (YOl11 CODE aUFFERl POINTER 
KZEHCONV <ZENKAKU COHVERSIOH TAILEl 
DR KHANCOHV C HANKAKU COHV. TAILE l 

AH,KKIHIUFISIJ 

A-184 



OICF 
OID3 
OID6 
08D8 
OIDD 
OIDF 
OIEZ 
0 8£4 
OIE7 
OIE9 
OIEI 
OIEE 
OIFO 
OIFZ 
OIF5 
OIF7 
OIF9 
OIF9 
OIFF 
0901 
0905 
0901 
090D 
0910 
0910 
0912 
0916 
0919 
0911 
091D 
091D 
0921 
0 926 
0926 
0926 
0929 
09Z9 
0'2E 
0930 
0 935 
0935 
093A 
093D 
093D 
093F 
0941 
Q94 6 
0946 
0948 
O94A 
094D 
094F 
0951 
0953 
0956 
0951 
095A 
095C 
095C 
095E 
09'2 
0965 

09U 
OHC 
096C 
296E 
0972 
0974 
0 974 
0976 
097A 
097C 
097D 
097D 
0911 
0981 
0986 
09s8 
091C 
091E 
one 
0992 
Q 994 
0997 
099C 
one 
09AJ 
0 9A4 
0 9A8 
0 9A8 
09AC 
09AE 
ono 
09!1 
0992 
0984 
09!7 
0989 
0 988 
0981 
091D 
09C0 
09CO 

IA 8' OOOC R 
SD 8160 
74 4E 
F6 06 0191 It 01 
75 56 
3D 814A 
74 2C 
JD 8168 
74 27 
DJ 2D 
3D 117C 
74 09 
BJ BO 
3D 1151 
74 02 
EB 46 

SE: C6 86 0119 R F4 
8A CJ 
8A A4 000B R 
ea 012A • 
ao 26 0191 11 Fa 
E9 09C0 R 

II DI 
IA l6 0190 It 
IO FE FF 
74 02 
16 02 

11 El 114A 
83 CJ 53 
EB 68 

al G6 06 

ao 3E Olli II .. 
75 05 
ao OE 0191 R 10 

10 OE 0191 R 13 
E9 09C+ R 

11 DI 
10 01 
El 1707 R 
84 CO 
74 16 
IO 02 
El 1707 R 
84 Co 
74 1B 
10 03 
El 1707 R a, co 
74 1A 
El CD 

U 01 
11 EB 824F 
83 CJ 56 
ao OE 0191 • u 
El 15 

16 02 
11 El IZ9F 
El OD 

16 Ol 
11 FB 837F 
72 01 
4 

11 El 13'0 

80 J£ 0190 R FF 
74 06 
38 J6 0190 R 
75 A7 

aa 36 0190 • 
II Cl 
05 009F 
JE: 88 86 0119 R 
Dl El 
2E+ 8B 87 074D R 
5 0 
IA u oooa • 
El OIZA R 
5 8 
8% E4 
74 10 
47 
4 7 
BO 1A 
ao FC DF 
75 02 
10 11 

16 EO 
El 0124 It 

FE 06 0111 R 

110V 
C11P 
JZ 
TE5T 
JHZ 
CIIP 
JZ 
CIII' 
JZ 
110V 
Cl11' 
JZ 
IIOV 
CIII' 
JZ 
JIIP 

HEH1010: 
IIOV 
110V 
IIOV 
CALL 
AND 
Jl1P 

HEN1020 : 
110V 
110V 
Cl11' 
JE 
IIOV 

HENl02l 1 
SUI 
ADD 
JIIP 

HEH1090: 
ADD 

HEHllOO: 
CHP 
JHZ 
OR 

HEH1110: 
OR 
JIii' 

HEH1200: 
110V 
IIOV 
CALL 
TEST 
JZ 
IIOV 
CAll 
TEST 
JZ 
IIOV 
CALL 
TEST 
-JZ 
JIii' 

HEH1210: 
IIOV 
SUI 
ADD 
OR 

Jl11' 
HEN1220 : 

IIOV 
SUI 
Jl1P 

HENlUO, 
IIOV 
Cl11' 
JI 
OEC 

HEH1231 
SUI 

HEN1240 : 
C11P' 
JZ 
Cl11' 
JHZ 

HEH12SO, 
110V 
IIOV 
ADD 
IIOV 
SHl 
IIOV 
PUSH 
IIOV 
CAll 
POP 
TEST 
JZ 
INC 
IHC 
IIOV 
CIIP 
JHZ 
IIOV 

HEH1260: 
XCHG 
CAll 

HEN1270 1 
INC 

Al,KKJHIUF[Sil[ll 
AX,8140H 
HEH1090 
KKYIIS T5, KK'YtlSTN 
HEH!llO 
AX,816AH 
HEHIOZO 
AX,816BH 
HEHIOZO 
ll,ZDH 
AX, &17CH 
HEHlOIO 
Bl, OIOH 
AX,Sl51H 
HEHIO!O 
SHORT HEHIZOO 

KKYDIIH IP I, OF4H 
AL,BL 
AH.KKIHIUF[Sil[2J 
QUEIUF 
KKYIISTS,OFFH-KKYl1STD 
HEH1270 

BX,AX 
DH, KKCHRIID 
DH,OFFH 
HEH1021 
DH,IIDZEHHIR 

BX,814AH 
IX,KZEHDAKU 
SHORT HEH1250 

S1,6 

GET ZEHKAKU CODE 
I SPACE • • KEY 

I DAKUTEH KEY 

HAHDAKUTEH KEY 

I 111NUS •-• KEY 

I CHOUDN KEY 

I THE OTHER KEY 

SET CHOUOH YOl11 CODE 

GET CHARACTER CODE & SCAH CODE 
SET CODES 
DAKUTEH,HANDAKUTEN IIT OFF 

I GET l'EVIOUS CNAltACTElt 110DE 

I SET ZENKAKU HlltAGAHA 110DE 

l CALCULATE OFFSET OF CONVEltSION TAllE 

UYOl1Il,O 
HENlllO 
KKYIISTS,KKYIISTElt TUIIH ON ERIIOII Ill 

KKYl1STS,KK'YtlSTE•KK'YtlSTl1 
HEH1210 l SET END & 110VE FORWORD FlAGS 

X,AX J IX <--- 2 IYTE UHJI CODE 
Al,l 
CDCHCK2 ZEHKAKU NUNERIC COOE ! 
Al,Al 
HEH1210 I JUIIP IF YES 
Al ,2 
CDCHCK2 I ZEHUKU HIRAGANA CODE ! 
AL,AL 
HEH1220 l JUIIP IF YES 
AL,J 
CDCHCK2 I ZENUKU UTAUNA CODE ? 
AL,AL 
HEH1230 I JW\I' IF YES 
SHORT HEHllOO ; THE OTHEII CODE I CAN'T CONV. YOIII) 
:•••••• ZEHKAKU NUNERIC •••••• 
DH,11DZEHNUl1 
BX,824FH 
IX,KZENHUIIR I CAlCUlATE OFFSET OF CONVERSION TAllE 
KKYSTS,KKY1STA+KKYHS TH 

I SEY END FLAG l IIOVE FORWORD flAG 
SHORT HEH1240 
••••••• ZEHKAKU HlltAGANA •••••• 
DH,PIOZEHHIR 
IX,&29FH I CAlCUlATE OFFSET OF CONVEllSION TUlE 
SHORT HEN1240 
:•••••• ZENKAKU KATAKANA •••••• 
DH,IIDZEHUT 
IX,ll7FH 
HEH12ll 
IX 

IX,1340H 

KKCHRIID,OFFH 
HEN125¢ 
UCHRIID,DH 
HENlllO 

COIIP'AIIE CUltltENT IIODE WITH PREVIOUS 

UCHIIIID,DH 
ax.ax 
AX, 9FH 
UYOIIICIP),AL I SET YOHI CONVERSION CODE 
ax. 1 ax • 2 
AX.WORD l'TR KZENCONVIIX) GET ZEH. KATAKANA I DAKUTEN 
AX 
AH,KKIHIUF[Sll(Zl I GET KEY SCAN CODE 
QUEUF SET ONE 
AX 
AH,AH 
HEH1271 
DI 
DI 
Al, UH SET DAKUTEH SCAN CODE 
AH, ODFH HAHDAKUTEH CODE ! 
HEH1260 
Al,IIH 

AH,AL 
QUEIUF 

KKY011Il 

SET DAKUTEN, HAN DAKU TEN CODE 

I INCREMENT YOIII lENGTH 
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Appendix A. 

09C4 
09cC F6 06 lltl a 02 nc, 74 0 4 
19CI 19 36 OOF7 R 
UCF 
t9CF s3 C6 06 
09D2 83 C1 oz nos 45 
19D6 Et o.u,. 

09Dt 
09D9 
09D1 
t9DF 
onz 
09H 
0H9 
09EI 
09EE 
UFO 
UF3 
09FS 
Otf1 
09FA 
09FC 
09FE 
UOl 
UOl 
0A05 
OU1 
OA07 
uu 
OA1 0 
0A15 
oua 
Uta 
UII 
OAll 
0A20 
0A22 
0A27 
OAZ1 
OAZC 
OAZF 
OAZF 
0A36 
0A J6 
U37 
U3C 
OA3F 
0A41 
0A61 
0A43 
0A47 
A4 9 
0A49 
¢A4 
0A4E 
USO 
0A52 
A5 6 
0A57 
0A5 9 
OASI 
0A5D 
USD 
A5F 
0462 

21 DI 
a,. 9C 000, • II Fl 21 
7 4 36 
F6 06 0191 R .. 
75 lC ao Fl ZD 
7 4 17 
ao Fl .. 
7 4 12 
17 01 
II Fl DE 
7 4 ll 
17 02 
ao FIi DF 
7 4 2C 
17 00 
Ell 42 

Ea oazz R 
3E1 C6 86 0119 R F 4 
80 26 0191 R FIi 
El 7C 90 

83 C6 Ol 
ao JE 0118 R 00 
75 85 ao OE 0191 R ao 
ao OE 0191 R 03 
El 6 9 ,o 

F6 06 0191 R O'I 
74 0B 
4D 
lE: 00 IIE 0119 R 
El 0122 R 
EB 56 

2 A FF 
Ill Ell 009D 
El 37 

ao Ol 
El UCF R 
8 6 co 
7 4 oa 
10 O<. 
Ell 16CF R 
8 6 co 
HOE 
El llE 

16 04 
8J El 30 ao OE 0191 R OA 

HEN126°,2sr KKYHST$,KKYHSTA 
HEH1290 

~~V KKFDRPJT ,SI l SET MOVE FORWORD POI HT ER 

HEN128,p $1,6 1 RENEW KKIHBUF POINTER 
ADD Dl,2 REHEW KKH4NQUE POINTER 

IP RENEW KKYOMI POINTER 
IHC HEH3000 
~~~-------------------------------------------- ;---::::___ HAHKAKU CODE CDHVERSIDN ------------ 

;::=------------------------------------------------- 
HER200g,% x,8X 

MOY ll,KKlNIIUF[SIJ 
MP IL, 20H 

5E kiiz@go 
TEST KKYMSTS,KKYHSTN 
JHZ HEH2110 
CMP Bl, ZDH 
JE HEH20l0 
CMP Bl, OBOH 
JE HEH2010 
MOY BH, 1 
CIIP 8l ,ODEH 
JE HEH2120 
MOY IH,2 
CMP IL, ODFH 
JE HEH2120 
MOY BH,0 
JIIP SHORT H EH22 0 0 

HEH20101 
CALL 
IIOV 
AHD 
JP 

HEHZ090: 
ADD 

HEH2100: 
CMP 
JHZ 
DR 

HEH2110: 
DR 
JIIP 

HEH2120: 
TEST 
JZ 
DEC 
ADD 
CALL 
JMP 

HEH2130: 
SUI 
SUI 
Jl1P 

HEH2200: 
MOY 
CALL 
TEST 
JZ 
IIOV 
CALL 
TEST 
JZ 
JIIP 

HEHZZIO 1 
MOY 
SUI 
OR 

OA67 El 06 JIIP 
0A69 HEHZZZD 1 
0A6 9 16 OS IIOV 
0A6 B 81 El O09D SUI 
0A6 F HEH2240: 
IA6F &O lE 0190 R FF CIIP 
0A74 7 4 06 JZ 
IA7' 38 36 0190 R CIIP 
0A74 75 AB JHZ OA7C HEH22SO: 
OA7C II 36 01'0 R PIOV uao NEHZZU: uao DI EJ SHL 
04A82 2E: 8 87 0SOD R POV 
0 A87 3£: 88 86 0119 R IIOV 
0A8C oa 26 0191 R OR u,o Ea Ol22 R CALL 0A93 HEHZ21 D 1 0A93 FE 06 0111 R IHC 0A97 HEHZZIO: 007 F6 06 0191 R 02 TEST ooc 74 04 JZ 0A9E 89 36 OOF7 R IIOV 0AA2 HEHZ2t0: 0AA2 U C6 Ol ADD AA5 ll C7 02 ADD DUI 45 IHC O AA9 HEHlOOO: o.u, Al OOE4 R IIOV ouc 21 C6 SUI 0.UE 1E 0A JLE ouo F6 06 01'1 • 01 TEST 0AB5 7S 03 JHZ 

SETQUEBF 
KKYOMICBPl.OF'tH 
KKYIISTS,OFFH-KKYMSTO 
HEN2210 

Sl,3 

I MINUS KEY? 

KKY011ll,O 
HEN2110 . 
KKYl1STS,KKYl1STER 

KKYl1STS,KKYMSTD 
HEN2130 
IP 
KKYOIIICIPJ,IH 
SETQUEBF 
SHORT HEN22IO 

GET HANKAKU CHARACTER CODE 
SPACE"" KEY? 

CHOUON ltEY? 

DAKUTEN KEY? 

l HAN-OAKUTEN KEY 

KKYl1STS,KKYl15TE+KKYMSTM 
HEN2280 

l SET CHARACTER CODE & SCAN CODE 
SET CHOUON Y011I CODE 
DAKUTEN,HANDAKUTEN IIT OFF 

I TURN OH ERROR IIT 

SET EHD FLAG l MOVE FORWORD FLAG 

I ADJUST PREVIOUS YOIII CODE 
SET CHARACTER CODE & SCAN CODE 

BH,BH 
IX,9DH 
SHORT HEN22U 

AL,3 
COCHCKl 
AL, AL 
HEH221D 
AL,4 
CDCHCKl 
Al,Al 

5}3as , "£ 34#?ccoe ¢corr ca. ya > 
;•••••• HANK4KU NU11ERIC •••••• 
DH,11DHAHHUM 
IX,lOH ; CALCULATE OFFSET OF CONVERSION TABLE 
KKYIISTS,KKYl1STM+KKYl1STH 

; SET END FLAG & MOVE FORWORD FLAG 

l HAHKAKU NUMERIC CODE 

I JUMP IF YES 

HANK AKU KATAKANA CODE! 

SHORT HEH22't0 
;•••••• HAHKAKU KATAKANA •••••• 
DH,11DHANKU 
IX, 9DH 

KKCHR11D,OFFH 
HEN22SO 
KKCHR11D,DN 
NEH2110 

l COMPARE CURRENT MODE WITH PREVIOUS 

KKCHRMD,DH 

IX, 1 
AX.WORD PTR KHANCOHV[BX) 
KKYOlll[IPl.Al 
KKY11STS,AN 
SETQUEIF 

KKY011IL 

l IX• 2 
COHVERSIDH CODE 

SET YOMl HANDAKUTEH CODE 
, 3£} 2'2I?l <5ii" i "sciii"@oe 

1 INCREMENT YOMI LENGTH 

KKYl1S TS, KKYl1STM 
HEH2290 
KKFORPIT,51 
S1,3 
DI,2 a, 
AX,KKWEOP 
AX,SI 
HEHlOIO 
KKY11STS,KKYMSTE 1 HEN3010 

1 SET MDV FORWDRD POINTER 

RENEW KKINBUF POINTER 
RENEW KKHAHQUE POINTER 

1 RENEW KKY011l POIHTER 

All INPUT CHARACTER CONVERTED 
YES .•• 
EHDFLAG CHECK 
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Oll7 

Olll 
O A BA 
OAIIF 
OACl 
OAC<, 
OAC5 
OACB 
OAC9 
O A CA 
OACE 
DADZ 
0 AD4 
OAD6 
GAD7 
GADII 
GADD 
OAEZ 
OAE4 
OAE6 
OAE8 
GAEA 
GAEA 
GAEC 
GAEC 
DAEE 
DA Fl 
Olfl 
OAF6 
OAFII 
OAFII 
OAFB 
OAFF 
OIOl 
01105 
OIIO 7 
OIO 9 
0809 
OBOE 
01110 
0813 
01113 
OIIU 
OIU 
011111 
01119 
01119 
OllE 
OIIZl 

0122 
0 822 
012(, 
Ol2A 
Ol2l 
08?E 
032 
OIU 

I 

0833 
OIU 
oua 

OUA 
OUA 
OllD 
084L 
0843 
0B«8 
OB4A 
OB4£ 
08'E 
01150 
0153 
0155 
OIS5 
0857 
0157 
0151 
015D 
0 862 
0167 
0169 
016C 
016E 
016E 
0171 
0171 
Ol7l 
0874 

E9 OIIIE II 

F6 06 01'1 It IO 
75 58 
IE 01111 It 
IE 
Ell OEl9 It 
IF 
06 
&F 06 0142 R 
89 J£ 0140 II 
A8 08 
75 43 
61 
89 OE OISE R 
8B CI 
2E• F6 36 0893 R 
84 E6 
74 04 
32 E6 
El 02 

FE ca 
86 C6 
A3 00FD R 
u co 
AZ 0192 It 
Ell II 

AO DDFD It 
lA 06 OOFE II 
74 08 
FE 06 OOFD R 
u co 
El 0A 

83 J£ 0144 R GI 
75 06 
118 0001 

E8 1396 R 

21 CD 
Cl 

C6 06 00ft II 02 
1111 0001 
Cl 

Ill 14 0009 II 
8A A6 00O R 

at 15 010 R 
FF 06 018E R 
c3 

aa lE 00ft 11 12 
74 1 

Al OlU It 
38 06 013£ R 
H OI 
SO lE OOFD II 00 
74 27 
FE OE OOFD 11 

33 Co 
Ea llU II 
EB IC 

21 ED 

31 2E OOU II 
7 0 11 
SE, SA 16 0009 I 
lE: SA A6 OOOI II 
CD 79 
8J CS 0J 
El E9 

El OCA2 It 

21 co 
Cl 

JMP HEH0020 I WHEN NDT END, IIEl'EAT l'IIOC. 
,-------------------------------------------------------------------- 1••····· LINK TO DICTIONARY ACCESS ROUTIHE, ••••••••• 
;00o0toot AND EDIT CANDIDATE FORMAT, MM 

HEN3010 : 
TEST 
JNZ 
MOY 
PUSH 
CALL 
POP 
PUSH 
POP 
110Y 
TEST 
JHZ 
IHC 
NOY 
NOY 
DIV 
TEST 
JZ 
XOR 
JP 

HEN3020 : 
OEC 

HENlOlO: 
XCHO 
HO V 
XOR 
MOY 
J11P 

HENl900: 
POV 
Cl1P 
JE 
IHC 
XOR 
JHP 

HEHl910: 
Cl1P 
JHE 
110Y 

HEHOOO I 
CllL 

HEN4010 : 
SUI 
RET 

HENUZO: 
110Y 
MOY 
RET 

;••··································································· ;• (HTERHAL SUI ROUTINE • 
;• <SETQUEIF> , <QUEIUF> ■
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• SETQUEBF: 

OV 
AO V 

QUEIUF: 
NOY 
IHC 
RET 

FNCHENIC EHDI' 

FIIC11UHE 
Cl1P 
JE ' . 

UH0 1 ¢ 

l1UHOll 1 

11UHOZO 1 

HUH0 30 : 

AUH04 0 : 

AUH050 

110Y 
Cl11' 
JE 
Cl1P 
JE 
DEC 

XOI! 
CALL 
JHP 

SUI 

CAP 
JGE 
AO V 
NOV 
(HT 
ADO 
Jl1P 

CALL 

SUI 
RET 

FNCl1UHE ENDI' 

KKYHS TS,KKYASTER 
HEH4020 
SI,OFFSET KICYONIL 
DS 
KKK NDR 
DS 
ES 
KKDICSEG 
ICKDICOFF ,DI 
AL, 000010008 
HEH4020 ex 
KKOHOSUU,CX 
Ax.ex 
DA TA07 
AH,AH 
HEH3020 
AH, AH 
SHORT HEH30l0 

Al 

Al.AH 
WORD PTR 
AX,AX 
KHEHFST,AL 
SHORT HEHOOO 

KKOHOEDT 

AX,AX 

KHBLK,AX ; SET INITIAL lOUHO ILOCl NUNIEII 

AL,KHBLK 
AL,KHBLKAX 
HEH3910 
KHILK 
AX,AX 
SHORT HENOOO 

ICKOHOZAH, 1 
HEH010 
AX, 1 

ltlCNODE, UNJil1 
AX, 1 

I SAYE TOTAL ICOUHO COUNT 

JUP IF END BLOCK 
l NEXT ILOCK 

l CHANGE TO llNJI IIODE 

Al,KICIHIUF!SII 
AH,KKIHIUF(Slll2l 

LINK llNA-lAH CONVERSION ROUTINE 

SAYE SEGNENT OF DICTIONARY 
SAYE OFFSET OF DICTIONARY 
INVALID YOMI CODE I 
YES ••• ERROR RETURN 

CALCURATE 11.lX KOUHO ILOCIC NUIIIER 

CHECIC END ILOCl NUl11EII 

EDIT OUTPUT BUFFER 

WORD PTR KKHAHQUE(Dll,AX 
llCHQLEN 

GET CHI!. CODE I SCAN CODE 

SET ONE TO QUE(NG IUFFU 

, . 
; 
; AUHEHKAN 
j •••••••••••••••••••••••••••••••• l'ROC 

UHOOE, UNJ 111 I CURRENT NODE CHECK 
UH0 2 0 
SELECT 110DE ••••••• 
AX, KKOHODSI' 
AX,ltKOHOSUU DISPLAY UST KOUKO NIIIIIEII 
NUHOII 
KHILK,O CHECIC FlllST ICOUHO ILOCl 
11UH050 
KKILK l l'REYIOUS ILOCK 
AX, AX 
UOHOEDT l EDIT ICOUHO 
SHORT NUHISI 

IP,11' 

BP,KKWEOP 
NUH040 
Al. KICINIUFUP I 
AH,KKIHIUFl11')(2) 
79H 
IP,l 
SHORT 11UH030 

GET CHARACTER CODE 
GET KEY SCAH CODE 
QUE I HG 

l RENEW POINTER 

UZIHT 

AX,AX 
I INITIALIZE ZEHKOHO 110DE 

1 ••····························· 3 1 • ESCAPE •• 
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0174 03 

U75 
0875 .. 3E '°" R 04 U7.& 7 4 OS 

017C 
U7C E8 0CA? R 
Ol7F El 10 

0181 
0881 c, 06 00ft It IZ 
OIU Ea 12'1 I oaa, Ea 1355 R 
nae C6 06 0192 I 11 
08'1 
08'1 21 co 
08'3 Cl .. ,. 

0BAE 
OUE ao 3E 00ft It 02 
0113 75 03 
0115 E8 OE5A It ona 
ona Cl 
OB9 

; 
3 MMNMMMMMMMMMMHRHy. M 

+♦+++++♦♦++♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦+++++++♦♦:·•·-·---····· 1+♦♦♦♦♦♦♦+t+♦♦+♦ ONSTANT < FNCESCP > +++♦++++♦♦♦+♦
i+ PIIVATE C♦♦++++++♦♦♦♦♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦+++++++++++ ♦

; ♦♦♦♦♦♦♦+++++++++ •••••••••• ♦♦♦♦DIV0l DI l ++++++++++++♦♦♦♦♦♦♦♦♦♦♦♦♦+++++++++++++♦

;♦♦♦♦♦+++••······ •··••••••••••• FHCESCP PRQC KKHODE,SELECT4 
Cl'IP ESC020 

1 9¥liaooo iiiukiji" aDE 00000o 
ESCOlO• 

CALL 
Jl'IP 

J MMMMMMN 
ESCOZO• 

• 

ESC06: 

HOV 
CALL 
CALL 
0V 

SUI 
RET 

FHCESCI' ENDP 

OB94 FHCINST PROC 
KKMODE , KAN.JIM OB94 ao 3E OOFt It oz Cl1P .. ,, 75 12 JNE FNCINST_RET nn F6 °' OOFI It 01 TEST ICKWINST, 01H ouo 74 06 JZ INSOlO 

OU2 ]] co XOR AX , AX 
O BA4 EB 04 JIii' SHORT IHS020 
Ol.&6 IHS0101 
Ol.&6 8D 06 0003 It LEA AX,KICJHKEY 
OIU IHSOZO• OU.& E8 OCFZ It CALL KICIHST OUD FHCIHST_RET: IUD Cl RET OUE FHC I NS T ENDI' 

FHCDEL T PROC 
Cl'IP 
JNE 
CALL rco1.4{{ 

FHCDEL T EHDP 

... , 
0BB9 
OIIE 
UCO 
OICl 
OICl 
OIC4 

8G 3£ 0OF9 R 02 
75 OS 
E& OE04 R 

cs 

FHCIACK l'ROC 
CHP 
JNE 
CALL 

FNCUCK_RET: 
RET 

FNCUCK ENDI' 

ICKZINT 
SHORT ESC040 
SELECT l'IODE ••••••• 
KKMODE >KANJ IN 
KDUTlNIT 
ICCSROSP 
KHENFST,OlH 

AX , AX 

KKMODE ,KAN.JIN 
FNCOEL T_RET 
ICICDEL T 

KKP1ODE,KAN.JIN 
FNCUCK_RET 
KK BACK 

0BC4 FNCEEOF PROC OIC4 ao SE OOFt It 12 Cl'IP KKMODE, KAN JIM oac, 75 OS JHE {{54%p'-· OICI Ea ODAF It CALL DICE FHCEEOF_RET : DICE cs RET 
UCF FHCEEOF EHDI' 

3 CLEAR YONT INPUT BUFFER 

DISPLAY CURSOR 

::······························ ; INSERT • 
;M 

;••····························= CHECK CURRENT MODE 

;••··························-·· ;M 
; DELETE • •• • •••••••••••••••••••••••••••••••• 

J CHECK CURRENT MODE 

;••····························· ;M 
; BACKSPACE .. .. 
;••·······················-····· CHECK CURRENT "ODE 

, . ·• . 
;. ERASE EOF 
; M , . 

CHECK CURRENT MODE 

UCF FHCCRltT PlOC NEAR OICF ao SE 01ft ll OZ CPII' KKAO DE, KAH.JIH 0BD 74 06 JE CRROlO OID6 II 0001 AOV AX,1 no, cs RET OIDl CRR010• OIOl Al OOEA It 110V AX,ICICWEOP OIOD .. co OR AX, AX OIOF 74 10 JZ CRR020 OIEl AS OOEC R l'IOV KKWEOPSV,AX 0B€6 aa ca HOV CX,AX OIE6 lE PUSH OS OIE7 07 POP ES 0BE& IE oon It PIOV Sl,OFFSET I OaEI IF 0075 ll PO y Kll:INIUF 
OIEE Fe CLD DI ,OFFSET KKIHIFSV 
OIEF F3/ A6 REP HVSE OIFl CRR020, OIFl 21 co SUI AX, AX 
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1••····························: : : CAJtRIER RETURN : :: . 

ERROR RETURN 

INPUT IUFFER END POINTER CHECK 

SAVE END OF POINTER 
GET COPY COUNT· 

GET DESTINATION SEGMENT 
; SI <--- KKINIUF 
1 DI <--- KKIHIFSI 

SOURCE > 
DESTINATION > 



Olfl Cl 
O BF4 

RET 
FHCCRltT EHDI' 

Olf4 
Olf4 
Olf9 
OIFI 
OIFE 
OBFrF 
Ollff ocoo 
OCOl 
OC05 oco, 
OC09 ococ 
ococ 
OCOF 
OC12 
OC15 
OC17 
OC19 ocu 
OClC 
OClD 
OClE 
OC22 
OC25 
OC26 
OC27 
OC29 
OC21 
ocza 
OC2D 
oczE 

OC2E 
OCZE 
0c33 
0cJ5 
0c35 
OClA 
OClC 
OClC 
OClE 
0C«0 
OC41 
0C41 
OC43 
0C46 
0C49 
OC4D 
OC50 

OC52 
OC52 
OC56 
OC51 

10 3E OOF9 R 02 
74 04 
aa 0001 
CJ 

lE 
07 
18 16 OOEC R 
15 DZ 
74 22 
IE 0075 R 

If 0003 It 
IA 44 01 
El 13'1 R 
aa ca 
21 D1 
FC 
F3¢ A6 
56 
52 
ID U 0003 R 
El 1209 R 
5A 
5E 
01 DZ 
75 El 

21 co 
c3 

IO lE 00ft R 04 
74 69 

U lE OOEA R II 
75 05 

CD 7t 
ll CO 
Cl 

21 co 
El OCFZ I 
AO 0003 R 
IA 26 0005 It 
3D 4000 
74 1D 

FHCEHTR PROC 
CPIP 
JZ 
PIOV 
RET 

PUSH DS 
POI' ES 
PIOV DX,KKWEOl'SY 
TEST DX,DX 
JZ EHT030 
MOY SJ, OFFSET KKJNIFSV 

ENT0201 

ENTUO 1 

HEAR 
KKMODE, UNJJM 
EHTOlO 
AX,1 I EUOI IIETUIIN 

ENTOlO: 

PIOV 
PIOV 
CAlL 
POV 
SUI 
CLD 
IIEP MOVSI 
PUSH SJ 
PUSH DX 
LEA AX,KKKYDCD 
CALL KKGRI' 
POP DX 
POP SJ 
OR DX,DX 
JNZ EHTOZO 

:• 
; 
; 
; M 

; LINKAGE 
; M 
; 

DJ,OFFSET KKKYDCD 
AL,DS:[SJl[lJ 
KCALElPI 
CX,AX 
DX,CX 

I COPY TO IKIYDCD FRON KKJNIFSV 

I JNl'UT IUFFE'I EDIT & DISPLAY 

1 CHARACTER CHANGE END } 

SUI AX,AX 
RET 

FHCEHTR EHDP 

;••··································································· ; ■ I 
:■ l'ROGRAPI NAPIEt KKCSR 
; 
:■ DESCRIPTIVE NA"E• CURSOR KEY SUPl'OIIT ROUTINE ; 
I■ FUNCTION t 

THIS MODULE HAS IN PRINCIPLE A FUNCTION OF CURSOR MOTION. 
WHJTH HAS ONLY TWO KIHDS,LEFT AND RIGHT "'ITION. --~ JHl'UT, KANA-KAH COMON TAILES ; 

; OUTPUT: KANA-KAH COlll10N TAILES 
3 HOVE CURSOR 

RETURN CODES: (AX) 

:■ O - SUCCESSFUL 
; 1 = INVALID Ol'EIATION 
; 
:■ EXTERNAL REFERENCES, ; 
: ■ ROUTINES• 
; KKINST 
; KKDISP 
IM TABLES: KANA-KAH COMMON TABLES 
1 
:■ REGISTERS, AX - RETURN CODE 
1• II' - WORK 
J■ ALL OTHERS UNCHANGED ; 
1■ CHANGE ACTIVITY, VERSION 00.10 ; 
; 

i••··································································· I 
KKCSR 

KCS010 

l'ROC 
CHP 
JE 

MO V 
TEST 
JZ 

HEAR 
KKHODE,SELECTH 
KCS211 

11',KKWCCA 
11',II' 
KCSZOO 

J••····························· 3M 
I ENTER 
3M M 

1••····························· 

I TEST CURRENT !\ODE 

18 ZE OOU It 
85 ED 
74 41 

CPIP KKWEOI', 0 THOE AEII NO YOIIJ CNAUCTU 
JNE KZCCSR_GO IF THEH QUEIHG CODE 

KZCCSlt_QUEINGt 
INT 7'H I QUEJNG CUUDlt KEY CODE XOR AX,AX 
RET 

KZCCSlt_GO, 
SUI AX,AX I If INSERT MODE 
CALL KKIHST I THEN RESET INSERT MODE 
MOY AL, KKIHKEY I GET INPUT KEY CODE 
MOV AH,KKIHKEY+Z J GET INPUT KEY CODE 
CPII' AX,KYCSRRX I CHECK CURSOR PIGTIOH 
JE KCSIOO 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3 
J■ CURSOR LEFT ,. . , .............................•....................................... 
KCSOOO• 

GET CONTECTUAl CURSOR ADDRESS 
IF COHTECTUAL CURSOR 1$ ZERO 
THEN RETURN 
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8CSA 28 Cl 
ICSC Jf+ 8A U 0007 It 

ocu 2Z e6 IOEI It 
0C65 7 4 g 4 
0c67 ao FE 
ocu El 1F 
ocn 
ecn II FF 
IC6D ti 11 

IC&F 
0C6F II 2E OOU It 
OCH ll ZE OOEA It ocn 73 zz 
OC1t lE• U U OOOA It 

OC7E 22 06 OOEl It 
6c&2 74 0 4 
OCI' II DZ 
0c86 El 02 
ocaa 
ocaa .. 11 
ocu 
ocu ti 
DUI 01 U 0115 It 
OCIF aa FFFF 
OC'2 A3 0107 It 
0CS A J 0109 It 
OCH El lOED R 
DC91 
ocn 35 Cl ,c,o Cl 
OC9E 
IC9E .. IOU 
OCA1 c3 
OCAZ 

DCA2 
ICU C6 °' IOF9 R IZ 
ICA7 IO 3E OOFA R 01 
ICAC 7't 1E 
OCAE ao 3E OOFA ROZ ocn 7 4 17 ocn IO 3E OOFA R 03 ocu 74 10 
ICIIC Ell 31 
OCIE 
OCIIE Cl °' 00£& R 0066 
6Ccs C7 o, OOEE R 002C 
OCCI. El OE 

DCCC 
occc C7 06 OOEI It o042 
OCDZ C7 o, OOEE It 0011 ocoa El 00 

ICDA 
DCDl 84 00 
OCDC ID AO 
ICDE AJ OOFS R 
OCEl El lZFC R 
0CE6 El 1291 R 
OCE7 El 13SS R 

SUI 
po V 

AND 
JZ 
HOV 
JIU' 

xcso201 AL,-1 1 HANKAKU 
OV siHoRr KCS0«O 
J"P •••••••••••••••••••••••••••••••••••••••••• ,.............. .. . 

] cuRsoR RIGHT : 

; ············································· . ,........... ···········-· KCSIOO 1 "OY IP, KKWCCA ; GET COHTECTUAL CURSOR ADDR 
C"p IP,KKWEOP J IF COHTECTUAL CURSOR IS z Ess 
JAE KCS20 D I THEH RETURH ERO ov ii,KxIuFt1)tP) 

GET PREVIOUS CHARACTER ATTRI•UTE ZEHKAKU Ill CHECK 5 AND 
JZ 
AO V 
JIIP 

KCS030• 
HOV 

K.CS040: 
CIIW 
ADD 
IIOV 
PIOV 
IIOV 
CALl 

KCSZOO: 
XOR 
RET 

KCSZlD: 

; • LINKAGE• 
; ,. 
; IHPUT: 
; 
;• OUTPUT, ,. 

IIOV 
IIOY 
JIIP 

• •••••••••• UiaOO: 
IIOV 
IIOY 
IIOV 
CALL 
CALL 
CALL 

AX,AX UFCIPJ[-Zl 
AL,KKIHI ; GET PREVIOUS CHARACT 
AL,ZEHATTRl J ZEHKAKU BIT CHECK ER 
,:csozo 
AL,-Z 
SHORT KCSOO 

Al, ZENA TTRl 
KCS030 
AL,2 
SHORT ,:csor.o 
AL,1 

DCRSRP,AX 
I.X,OFFFFH 
DSTRTP,AX 
DEHDP, AX 
KKDISP 

AX,AX 

J ZEHICAKU 

ZEHICAKU 

HAHICAKU 

I CALCULATE HEW X-POSITIDH 

I SET PARAIIETER FOR DISPLAY (KKDISP > 
I CURSOR IIOTIOH 

J RETURN CODE: D 

IIOV AX, 1 J RETURH CODE = AIHORIIAL 
RET 

KKCSR EHDP 

;■••·································································· ; 
;• PROGRAM NAIIE• KKZINT 
; 
; DESCRIPTIVE NAIIE1 IHITULIZE ZEH lOUHO "ODE 
; 
;• FUNCTION• 
; INITIALIZE TAIILE FOR lAHJI "ODE 

CALLED IIY KKKFDII 
( JUST INPUT KAHJI KEY) 

KANA-KAN COIIIIOH TAIILES 

KANA-KAH COMOH TABLES 

TURN TO KAHJI IIODE 
VIDEO IIODE CHECK 
chenge 100 to ZOO 

KKEOPl1AX,Z2•3 
USE,17 
SHORT KZIIOO 

INITIALIZE COMOH AREA 

AH, HANATTR 
Al,SPECHAR 
KKCHRSP,AX 
KIHBFCLR 
KOUTINIT 
KCSRDSP 

ATTRIBUTE 

;• RETURN CODES: (AX) 
; 
; 0 - SUCCESSFUL 
;• 1 - INVALID OPERATIOH 
; 
;• EXTERNAL REFEREHCES1 
; 
.~ ROUTINES, KKWOIL 
; KKDISP ; 
;• TAILES1 UNA-UH COPIIION TABLES ; 
1• REGISTERS• AX - RETURH CODE 
; • ALL OTHERS UHCHAHGED ,. 
; CHANGE ACTIVITY, VERSION 00. 0 D 
; 
;: . 
KKZINT PROC HEAR 

IIOV KKIIODE,KAHJIN 
CIIP TYIIODE,TV&OZS 
JE KZI200 
Ct1P TVIIODE,TVIOll 
JE KZl200 
Ct1P TVIIODE,TV4011 
JE KZI200 
Jt,p SHORT KZI900 

;,9o000660666€ iiifitizz so x as rYPE VIDEO 
HOV KKEOPMAX,34x3 
110V USE,44 
JHP SHORT KZI&OO 

{", 1wrriiiii ii"xi1 AND «0 x 11 rYPE VIDEO 

• 

........... 
•••••••••••••••••••••••••••• 

FOR YOIII SP. 
1 SET SPECIAL cHARACT,jjF ¢E Ey irii uiFrR (}'Uri iwiiiii 

OUTPUT BUFFER CKKO 
DISPLAY CURSOR 
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OCEA C6 06 0192 R 01 
OCEF 
OCEF 21 CO 
OCFl CS 
OCF2 

: 0003 

OD2E 
OD2E 8D J6 00O9 R 
0Dl2 8A 47 01 

0D35 E8 lHl I 
OD3& II DO 

KZI900 : 
"ov KHENFST,OlH 
SUI AX,AX 
RET 

KKZIHT EHDP , . 
; 
3 PROGRAM HAME: KKINST 
; 
;• DESCRIPTIVE HA"E• kANAkAH INSERT PROCESS ROUTINE ; 
;a FUNCTION, WHEN AHY KEY IS PRESSED,THIS ROUTINE EXECUTS FOllOWING 
I• FUNCTION IY CURRENT "ODE 
:• ll INSERTS CHARACTERS FRONT OF THE CURSOR 
; 2) SETS INSERT MODE IN CURRENT ODE 
; 3) RESETS IHSERTJ10DE CURRENT "ODE ; 
;• lIHKAGE• CALl KKIHST 
; 
; IHPUT AX-- OFFSET OF DATA TO IE INSERTED 
; • KANA-UH C011110N TABLES ■; 
1■ OUTPUT• KANA-KAH C011110N TABLES 
; 
;• RETURN CODES, (AX) 
; 
;• 0 - SUCCESSFUL 
1• 1 - INVALID OPERATION 
; 
;1 EXTERNAL REFERENCES: 
; 
; ROUTINES: KKOISP -- DISPLAY DATA OF KAHAKAN INPUT IUFFEII 
;• DTINST -- INSERT DATA TO INPUT IUFFER POINTED IY AX ; 
; TABLES: KANA=KAH COMHOH TABLES 
l I 
; REGISTERS: AX - RETURN CODE 
; ALL OTHERS UNCHANGED ; 
; CHANGE ACTIVITY: VERSION 00.00 •• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• INDEX EQU 03H ;COHSTAHT VALUE 
;111■1<KKlHST>■11111111111■11111111111111111111■11111111■1111111111111 ; ; WHEN INSERT KEY HASPRESSED,THIS ROUTINE IS CALLE!) • n, ; • ; IHl'UT AX: POINTS INSERT DATA POSITION • ; • ;1■1■■<KKIHST>11111111111111111111111■11111111111111111111111111111111 OCFZ KUNST l'ROC HEAR OCF2 53 PUSH IX ; SAVE REGISTERS OCFl 51 PUSH ex OCH 52 PUSH DX OCF5 56 PUSH 51 OCF6 57 PUSH DI OCF7 IA lE OOFO R AO V ll,KKWIHST GET CURRENT "°DE OCFI F6 cs 10 TEST ll,ION TEST DUIINY INSERT FUG OCFE 75 05 JHZ KKIS D 0000 F6 cs 01, TEST IL,OTH ; INSERT_MODE ? ODOS 74 11 JZ KKIS_H NO.NOT INSERT_MODE OD05 KKIS_D: YES, INSERT_ ODE OD05 II DI Ov IX,AX GET AX < INSERT DATA l OD07 SD 0000 CAP AX.OH 1 FUKCTIOH lEY PRESSED! ODOA 7 4 05 JZ KICIS G ; YES,THEN INSERT_MODE OFF ODOC El ODZE R CAlL IHSTFRC '8;5±342-v¢ mae. ODOF El 17 JAP SHORT KKIS_K ODll KKIS_0: INSERT "ODE OFF 0D11 ea OD7C R CAll OFlHST RESET THSET_MODE 0D14 El OF JP SHORT ltKIS_l ODU KKIS_H: NOT IHSERT_I\ODE ODU AO 0003 R AO V AL ,KKIHKEY ODlt IA 26 0005 a Pov AH,KKINKEY+2 

GET F\JNCTlOH lEY CQDE ODlO SD 5200 CIIP AX,KYINSTX INSERT KEY PRESSED ! OD20 75 OS JHZ KKIS_L HO,RETTURH TO CALLER OD22 KKIS_J 
OD22 ea ODl7 R CAll SETI HST I UT INSERT_IIODE 0D25 ltUS_l I OD25 II 0000 POV AX,O I $ET RETURN CODE < HOWL OD21 KKIS_K 
OD21 5F POP Dl RESTORE REGISTERS OD29 S€ PDP 51 OD2A 5A POP DX 0D21 5' POP ex OD2C 5 8 POP IX OD2D 1tus_no, 
OD2D cs RET 1 RETURN TO CALLER 02E 11.KlHST EHDP 

••••••<lHSTPRC>••••••••••••••••••••••••••••••••••••••11111111111111111 j • I a WHEN HOT INSERT KEY PRESSED DH INSERT IIODE • j THIS $UIROUTIHE IS CAllEO • 3 
;w BX: PDIHTS INSERT DATA POSlTlON ; 
;•••••<JHST,RC>••••••••••••••••••••••••••••••••••••••••••••••••••••••• lHSTPRC PROC HEAR 

LEA SI,KKINBUF 
"ov AL,IYTE PTR 

CALL 
NOV 

ltCALELII 
DX,AX 

i GET OFFSET OF lNPUT IUFFER 
Ds+tax+IJ 

I GET ATTR OF INSERT DATA 
; GET DA TA LENGTH FOR INSERTION 
I SAVE DUA LEHGTH FOR lNSERTlON 
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ODlA 
ODlA Al oou It 
IDJD 03 C2 
ODJF ll 06 DDEI It 
0D43 77 33 
0D+5 Ea 1573 I 
0D48 8 8 C2 
0D4A II D] 
OD«C F6 Fl 
OD4E 32 E4 
0D50 OJ 06 00FS I 
0D54 A3 0105 I 
0D57 Ea 16A3 R 
005A Ea 1680 R 
0D50 
0D5D Ea IOED It 
0D60 Al 0GEA R 
0063 38 06 OOEI It 
0067 72 06 
OD69 Al DOEI It 
0D6C AJ OOEA It 
1D6F 
OD6F 01 16 0OE6 I 
0073 aa 000 
0076 El 03 
0078 
0D78 aa 0011 
0071 
0071 Cl 
0D7C 

1D7C 
1D7C 

ODU 
0013 
0D86 
0Da1 

01>&1 
01>&7 

tDaC 
ODIE 
0091 
0Ds2 

ao Z6 OOFO It FE 

IO U 
Ea 0092 It 
Cl 

BO 5E 
Ea 00'2 It 
c3 

0092 
00,Z 4 OD 
0 D9 4 aa IE DOU It 
ODta a, 87 000, It 
OD9C a, IE OOFI It 
IDAO aa C5 
ODA2 E8 161A It 
001.5 A3 0107 It 
0DA8 AJ 0I09 R 
ODAI Ea IOED It 
IDAE c: 
ODAF 

JNPltC 050• 
- 110Y 

ADD 
Cl1P 
J 
CALL 
POV 
OV 
DIV 
XOR 
ADD 
POV 
CALL 
CALL 1Pc@,, 
110Y 
cHP 
JI 
110Y 
AO V 

1PRE-10};, 
110Y 
Jl1P 

IHPRC 120: 
- 110Y AX, 01H SET RETURN CODE ( ERROR 

1PRC_9};, RETURN TO CALLER 
lNS TPRC EHDP 
::••••<OFIHST>•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1• RESET INSERT_IIODE,WHEN INSERT KEY 15 PRESSED ON INSERT IIODE : 
;• - . i•••••<OFIHST>•••••••••••••••••••••••••••••••••••••••••••••••••••• OFlNST PROC HEAR •••• 

AND KKWINST, OFEH ; RESET lNSEltT IIODE FLAG 

AX,ICKWCCA 

{:?taros 
IHPRC 120 
DTINS'f 
AX, DX 
Cl, INDEX 
Cl 
AH, AH 
AX,KKCUSR 
DCRSRP,AX 
SETSTRCL 
SETENDCL 

KKDJSP 
AX,KKWEOP 
AX, KKEOPIIAX 
IHPRC_100 
AX,KKEOPl1AX 
KKWEOP,AX 

KKWCCA,DX 
AX,OH 
SHORT IHPRC_990 

TVIIODE, TVS025 
OFJNS010 
KKFLAG,CLRF25 
OFIHSOIO 
DSTRTP,0FFFFH 
KKDJSP 

OET CURRENT CURSOR POSITION 

£55{ {#;2; ·@era 
INSERT DATA FROII TAIL 6ii" isiii' ciikiciii"E[2,3yr 

ENT (S 
IUFFE 
OR 6) 

SET CURSOR POSITION 
SET START POSITION 
SET EHD POSITION 

CALL DISPLAY ROUTINE 
GET EHD POSITION 
CHECK END POSITION 

GET IUFFER END POSITION 
RESET END POSITION 

UPDATE CURRENT CURSOR POSITIO 
SET RETURN CODE(NORIIAL) N 

DISPLAY CURSOR 
RETURN TO CALLER 

AL,ASTER 
SETl1ARK DISPLAY INSERTION IIAltK 

ao DE OOFO It 01 

CPIP 
JHE 
TEST 
JHZ 
110V 
CALL 

; RET 
10FINS010: 

IIOY 
CALL 
RET 

OFlNST ENDP 
;•••••<SETIHST>••••••••••••••••••••••••••••••••••••••••••••••••••••••• ;■ • 
; SET INSERT_l10DE,WHEN INSERT KEY IS PRESSED ON NOT INSERT "ODE • 
;M > M 

;■■NN■<SETINST>N•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SETlNST PROC HEAR 

OR KKWIHST,OlH 
CHP TVMODE,TV8025 
JHE STIHSOIO 
TEST KKFLAG,CLRF25 
JNZ ST1HS010 
MOY DSTRTP,OFFFFH 
CALL KKDISP 

; RET 
1ST1NSDl0: 

IIOV AL,CAPS 
CALL SE111ARK DISPLAY JNSERTJDN IIAltlt 
RET ; RETURN TO CALLER 

SETJNST EHDP ;•••••<SETMARK>••••••••••••••••••••••••••••••••••••••••••••••••••••••• 3M 
l • DISPLAY INSERT IIARK OR ASTER MARK ; 
i•••••<SETMARK>•••••••••••••••••••••••••••••••••••••••••••••••••www•w• 
SETAARK PROC HEAR 

MOY AH,HANATTR 
110Y IX,KKEOPMAX 
MOY WORD PTR KKINIUF[IXJ, AX I SET CHARACTER CODE 
IIOY KKlNP,IX I SET DISPLAY POINTER 
MOY AX,IX 
CALL GETCULH CALCULATE COLUHN COUNT 
MOY DSTRTP,AX SET COLUMN POSITION 
IIOV DEHDP,AX 
CALL KKDISP 
RET I RETURN TO CALLER 

SETIIARK EHDP ; 

;••·································································· ,. 

SET INSERT IIODE 

TV IIDDE lS ao•Z5 COLOR t 
YES. GOTO 

DISPLAY CURSOR 
RETURN TO CALLER 

J GET HANKAKU ATTRlBUTE 

;• PROGRAM HA11E: KKEEOF 
; 
;• DESCRIPTIVE HAHE: KAHA-KAH ERASE EDF PROCESS ,. 
;• FUNCTION: WHEH ERASE EOF KEY JS PRESSED, THIS ROUTlHE ERASE THE 
; • CHARACTERS AFTER THli CURSOR POSl TJOH AHD SET SPECIAL 
; CHARACTER, 
; 
LIHKAGE± CALL 

IHPUT: KANA-KAN COMON TAILES 

OUTPUT: KAHA-KAN COMMON TAILES 
RETURH CODES 1 (AX) 
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;• I - SUCCESSFUL 
; 1 - INVALID OPERATION ; 
;• EXTERNAL REFERENCES• ; 
;• ROUTINES• KKDIS, - DISPLAY YONI AND IANOOU 
1• EOPCHECK - CHECK END POSITION OF CHARACTER 
j 
IM TABLES+ KAHA-KAN CONOY TABLES 
; M 

JN REGISTERS: AX - RETURN CODE 
; ALL OTHERS UNCHANGED 
j 
;• CHANGE ACTIVITY, VERSION 00.0t ; 

= OOH 

ODAF 
ODAF 5l 
0010 51 
ODU 52 
00112 56 
0D13 57 
0 DB6 
0 DB4 Al oou It 
OD87 38 06 oou It 
ODU 73 15 
ODID ES ODF2 R 
ODCO ES ODDI R 
ODCS 
ODCS Ea 1'Al It 
ODC6 ES 1680 R 
O DC9 El lOED It 
ODCC Al OOE6 R 
ODCF Al OOEA R 
ODD2 
ODD2 .. 0000 
OOD5 SF 
ODD6 5E 
OD07 5A 
ODDS 59 
ODD9 51 
OODA 
OOOA cs 
00011 

ODDI 
0001 ID 3€ .. ., R 
ODDF 03 FA 
ODEl 
ODEl 8J Ft .. 
ODE\ 7 6 .. 
OOEI FC 
ODE7 Al 10f5 R 
ODEA Al 
ODEI 32 Cl 
ODED A A 
ODEE 4 9 
ODEF El ,. 
ODFl 
ODFl C3 
ODFZ 

001'2 
OOFZ .. 1' oou R 
ODF6 Al oou R 
ODF9 21 CZ 
ODFI II 03 
OOFD F6 Fl 
GOFF l2 E6 
OEOI .. Cl 
OEOl CJ 
OE04 

; . 
;••··································································· ZENLEN EQU 06H lZENKAKU DATA LENOTN 
;■■1■■■111111111■111111 klEEOF 11■■■■111111■11111111111111111■11111111 
3 K 
; ENTRY OF UEEOF • 
;■ I 

;••··································································· KKEEDF PROC NEAR 
PUSH BX 
PUSH ex 
PUSH DX 
PUSH SI 
PUSH DI 

KKEE_02°,,, Ax,KrKuccA 
CHP AX,KKNEOP 
JAE UEE 090 
CALL l'OINT5T 
CALL SETCHR 

UEE....160 1 
CALL 
CALL 
CALL 
POV 
NOV 

rec_50";,, 
POP 
POP 
l'OP 
PO 
POI' 

KKEE_99: 
RET 

UEEOF EHDI' 
••••••<SETCHl>■■1111■1■■1111111111111111111111111111111111111111111111 
;■ • 
; SET Sl'ECIAL CHARACTER AFTER THE CURSOR 1 
1• INl'UT, 

1 1• ex -- LOOI' COUNT • 
;w DX -- START ,osITION TO SET CHR. I ;■ I 
••••••<SETCHR>■■1111111■1111111aa11111111111111111111111■11■■11111■■11 SETCHR PROC HEAR 

lEA Dl,KKIHIUF 
ADD 01,DX 

sr_14: 
CIV' 
JIE 
ClD 
PO v 
STOSW 
XOR 
STOSI 
DEC 
JHP 

SETSTRCL 
SETENDCl 
UDUP 
AX,KKWCCA 
KKWEOP, AX 

;SAVE REGISTER 

I GET CURRENT CURSOR l'OSITION 
CHECK CURRENT CURSOR POSITION 
CURSOR > DATA END , GOTO RETURN 
SET PARAIIETERS FOR SETCHR ROUTINE 
SET CHARACTERS AFTER THE CURSOR 

SET START POSITION 
SET END POSITION 
CALL DISPLAY ROUTINE 
GET CURSOR POSITION 
SET HEW EHO POSITION 

AX,IH 
DI s 
DX ex 
IX 

CX,OH 
s1_998 

AX,UCHRSI' 

AL,AL 

ex 
SHORT n_u, 

I SET RETURN CODE ( NORIUL 
RESTORE REGISTERS 

I RETURN TO CALLER 

GET aFFSET OF lNl'UT IUFFER 
SI POINTS START POSITION TO SET 

LOOP END! 
YES.GOTO RETUUI 

GET SPECIAL CHARACTER CODE 
SET CHtACTER CODE 

CLEAR SCAN CODE AREA 

; LOOP PlOC. n_,,., 
RET 

SETCHR ENOI' 
1•••••<POJHTST>■11111111■1111■■11111111a■a1■1■111111111111111■11111111 
3N A 

!Z 3,f/,}[° • s rosrrow a oar_cr 1a st str srecnt c. j 
1• ex -- LOOI' COUNT I 
; I ox -- START POSIJION TO sn CHR. • 
; I 
••••••<POINTST>••••11111111■11■11■111111111111111111111111111111111111 POINTST PROC HUR 1 

OV DX,KKWCCA J GET CURREHT CURSOR POSITION 
IIOV AX,KKWEOP I GET END POSITION 
SUI AX,DX 
IIOV Cl,INDEX 
DIV Cl 
XOR AH,AH 
IIOV CX,AX 
RET 

POINTST EIIDI' , . 
3 3 PROGRAM HANE: KKBACK 
JI • 
J DESCRIPTIVE HANE+ KANAKAN BACK SPACE PROCESS ROUTINE 
•• I 

I 
I 

I RETURN TO CALLER 

CLEAR AH 
SET lOOI' CNT. 
RETURN T°G CALlU 

•• FUNCTION, WHEN IACK s,AcE KEY IS PRESSED,THIS ROUllNE DEL!lES 
;w THE CHARACTER FRONT Of THE CURSOR AND SHIFTS CHARACTEltS 
11 AFTER lHE CURSOR POSITION lEFT • 
M 
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,. LINKAGE• CALL KKBACK ,. ,. ,. ,. ,. ,. ,. ,. ,. 
; ,. ,. ,. 
j ,. ,. ,. 
3 ,. ,. 

INPUT, ltAHA-XAH C01'910H TAILES 

OUTPUT: KANA-KAN COHAON TABLES 

RETURN CODES• (AX) 

• • • • • • • 
0 - SUCCESSFUL 
1 - IHVALID OPERATION 

EXTERNAL REFERENCES• 

ROUTINES• XKDISP 
DTSHFT 

DISPLAY DATA OF KAHAKAN IHPUT IUFFER 
SHIFT DATA FD INPUT IUFFER AND CHECK 
EHD POSI TlDH 

TABLES, KANA-KAN CDIV'ION TAILES 

REGISTERS• AX - RETURH CODE 
All OTHERS UNCHANGED 

OED' 
4E4< 53 
¢Ee5 51 
IEl6 s2 
OE07 56 
DEDa 57 
DEDt 
DE09 8 D l6 000, R 
DUD Al HU It 
OEIO lD 0000 
DEil 75 05 
IE15 
0El5 II ODIi 
DEi& El OE 
OElA 
DEJA &I lE oou It 
OEIE ll DE 
IEZO 8 A 47 FE 

OEZl Ea 1141 ll 
OE2' &I D& 
OE2& 
OE2& E8 0EJE R 
o£28 Ea 16B0 R 
OE2E E8 lOED R 
OEll 
OEll 29 U OOEA R 
0El5 
0El5 II OHO 
ona SF 
OE39 SE 
OElA SA 
OEla 59 
OElC SI 
OElD 
IUD CJ 
IEJE 

IEJE 
OElE Al HU It 
SE41 21 CJ 
0Es3 Ea 162F It 
0Es6 29 lf OOU ll 
O£+A &I CJ 
0EsC ! OJ 
OEH F6 Fl 
DESO 32 E6 
IES2 29 u nos a 
OE56 Ea 16AJ It 
0E59 Cl 
IE5A 

; 
JK CHANGE ACTIVITY: VERSION 00.0D 
; 
;••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
l 
I 
;••••<KltlACK>••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,. . 
1• WHEH IACK SPACE KEY IS PRESSED, THIS ROUTINE JS CAllED • 
3M 
1••••<KKIAC1t>••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KKBACK PROC HEAR 

PUSH ax 
PUSH ex 
PUSH DX 
PUSH SI 
PUSH DI 

KKK_020 : 
lEA 
l'IOY 
Cl'IP 
JNZ 

KKBK_040: 
l'IDV 
Jl'IP 

KKBK_070 : 
l'IOV 
ADD 
NOV 

SI ,KICINIUF 
AX ,KKWCC A 
AX,OH 
KKaK_D70 

IX,O 
SHORT KKBK_137 

I SAYE REGISTERS 

GET OFFSET OF INPUT IUFFER 
GET CURRENT CURSOR POSITION 
CURSOR= IUFFER HEAD? 
NO,GOTO ..• 

l CURSOR IS BUFFER HEAD 

CURSOR ISN'T IUFFER HEAD 
IX,KKWCCA GET CURRENT CURSOR POSITION 

'{:?'e ro s:ti-z 
; GET ATTR. OF PREVIOUS DATA 
GET DATA LENGTH CAlL 

l'IOV xK 1375,, 
CALL 
CALL rKa.183,, 

rK._16;,, 
POP 
POP 
POP 
POP 
POP 

KUK HO: 
- RET ; RETURN TO CALLER 

KltlAClt EHDP 
1•••••<81tSHFT>•••••••••••••••••••••••••••••••••••••••••••••••••••••••• ; M 
3 SHIFT PROCESS OF BACK SPACE PROC. ROUTINE • ·• . ~-••••<IKSHFT>•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
iBKSHFT PROC HEAR 

l'IDV AX,KKWCCA 
SUI AX,IX 
CALL DTSHFT 
SUI KKWCCA,BX 
110V AX,BX 
l'IDV Cl, INDEX 
DIV Cl 
XOR AH,AH 
SUB DCRSRP,AX 
CALL SETSTRCL 
RET 

~~?~:! .• ~~~: •.........••••••••••••••••••••••••••••••••••••••••••••••• 

IKSHFT 
SETENDCL 
KKDISP 

UWEDP,DX 

AX,O 
DI 
SI 
DX 
ex 
IX 

; 
3 PROGRAM MAME: KKDELT 
; 
; 
; 
; 

l SET END POSITION 
CALL DISPLAY ROUTINE 

I UPDATE END POINT 

SET RETURN CODE INORl'IAl) 
RESTORE REGISTERS 

SET PARAl1ETER TO DTSHFT 
AX CONTAIN DATA POSITION 
SHIFT DATA I CHECK EDP 
UPDATE CURRENT CURSOR POSITION 

I GET DATA LENGTH 

CLEAR AH 
SET CURSOR POSITION 
SET START POSITION 

DESCRIPTIVE HANE: KAHAKAH DELETE PROCESS ROUTINE 

FUNCTION:_WHEN DELETE KEY 15 PRESSED, THIS ROUr1NE DE5];',6rERS 
;■ THE CHARCTER DH THE CURSOR POSITION AND !.HFT C ~ 
1• AFTER THE CURSOR LEFT 
j 
;• LINKAGE: CALL KKDELT 
; 
; 
; 
; 
; 

IHPUT: KANA-KAH COMMON TABLES 

OUTPUT• KANA-KAN C011NDN TABLES 
;M RETURN CODES, (AX) 
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O - SUCCESSFUL 
I - INVALID OPERATION 

EXTERNAL REFERENCES: 

ROUTINES• KKDISP 
DTSHFT 

DISPLAY DAU OF UNAUH IHPUT IUFFU 
SHIFT DATA OF INPUT BUFFER AND CHECK 
END POSITION 

TAllESt KANA-KAH COMDH TABLES 

REGISTERS• AX - RETURN CODE 
All OTHERS UNCHANGED 

CHANGE ACTIVITY: VERSION 00.00 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••<KKOELT>■■1111111111111111111111111111111111■1111111■1111111■111 

• THIS ROUTINE DELETES A CHARACTER DH THE CURSOR • • ■111■<KKOElT>■■■111111111111■11■111111111■■■■■■■■■1■■11■11■■111111111 
OE5A KDEl T PROC HEAR 

j sAvE REGISTUS OE5A 53 PUSH ax 
OE58 51 PUSH ex 
0€5cC 52 PUSH DX 
0€SD 56 PUSH SI 
OE5 51 PUSH DI 
OE5F Al 00€6 R HOV AX ,KKWC CA GET CURRENT CURSOR POSITION 
002 38 06 OOE& It CHP AX,KK EOPAAX CHECK BUFFER END 
CE66 7 3 16 JAE UDl_200 
0[66 ]I 06 OOEA It CP AX,KKWEOP CHECK CURSOR POINT 
ouc 7 3 12 JAE UDl 110 NOP 
O€6€ Ea 162F R CAll DTSHFT SH I FT DA TA I CHECK EOP 
Of7I € 8 16A] R CALL SETSTRCL SET START POSITION 
C€?4 E 8 1610 R CALL SETENDCL SET £HD POSITION 
OE 11 E6 10[0 R CALL UDISP CALL DISPLAY ROUTINE 
OP• KKD 100: 
O[H 29 16 OOlA R SUI UWEOP,DX UPDATE ENOPOSITIOH 
Of7E El 00 JHP SHORT KKDOL 110 
OE&O KKDL 200: 
0[60 KKDL_110: ouo B 0000 HOV AX,OH SET RETURH CODE 
0[6) SF POP 01 I RESTORE REGISTERS 
0t86 SE POP SI 
OE6S 5 A POP DX -- O€86 5 9 POP ex 
J£87 5 8 POP IX 
0£88 KltDl - no, 
0€88 Cl RET ; RETURN TO CALLER 
0£89 KKDEL T EN DP 

;••··································································· ; PROGRAA HANE: KKKNDR 
; . 
;• OISCRIPTIVE HAHE: READ DICTIONARY 
; 
;• FUNCTION: ACCESS TANKANJI DICJIOHARY 

; • LINKAGE 
; INPUT: 
; • 1. 
; 2. 
: • OUTPUT I 
; 1. 
;4 2. 
; l. 
; 

EHGTH OF YOAI ( DS.S1 ) + 8 
Yo#I (DS.51 ) + 1 

HUHBER OF CANDIDATES 
CAHDlOATOS 
RETURN CODE 

; RETURN CODES: (AXI 
; . 
; . 
; . 
; . 
; . 
; . 
; 
;■ EXTERNAl REFERENCES: 
; • ROUTINES: NON 

TABLES: TAHKANJI DICTIONARY 

ex 1 
ES,01 
AX) 

0 - SUCCESSFUL 
I - TOH! HOT FOUND 
' - YOH! LENGTH EXCEPTION 
8 - HIRAGANA CODE EXCEPTION 

ll - OICTIOHART FORHAT EXCEPTION 

;• REGISTERS: AX - RETURN CODE 
:• ex - HUHIER OF CANDIDATES 
;• l ES,01 I - FIRST CANDIDATE TOP ADDRESS 
; ALL OTHERS UNCHANGED 
; . 
; RESTRICTIONS: 
;• TOH! LENGTH IHOICATIOH: 
3 DICTIONARY CONTAINS YONI LENGTH INFORMATIONS 

IY FOLLOWING COHVENTIOH , 
I. 61H IHOICATES THAT TOH! LENGTH IS 1 
2. 80H INDICATES THAT HOLENGTH I TONI IS CONTAINED IN 

THIS OICTIOHART. AFTER 80H, NEXT TONI IS CONTAINED. 
J. IF YOHI lENGIH IS GRATER THAN Z OR EQUAL TO l THEN 

l(NGTH IS NOT COHUIHEO, IUT YOH! OEllHITTER INDICATE 
THAT LAST CHARACTER OF THAT YOH!. 

CHANGE ACTIVITY: VERSION 00.00 
KJ CODE COHPACTION REJECTED 

: ···································································· :DIC LAIEl IYTE ; I IYH HENDRY ON DICTIONARY 
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Appendix A. 

: IHI 
DOCI 
OOIF 
IOF& 
OOH 

IElt 

2 BYTE NENORY OH DIC 
i iris _iifiii_5ii_5i6}]?}r purr 1NTERRUPft"FikRil} 

0Es9 52 
ESA 53 
IEU 56 
OEIC ac oa 
OUE IE CO 
ouo 9 0008 
OEU ID 3E 0111 • SE9? F3¢ A4 

OE99 El OEIE • ouc IS Cl 
OEtE 7!, 11 
OEAG E& IED7 • IEA3 as co 
IEA5 75 11 
IEA7 C7 06 OUE • .... OEAD El OFll R 
0£80 II OE OUE II 
OE86 15 co 
O£B6 74 42 
0£11 21 c, 
OEU 
OEBA SE 
OEII 51 ouc 5 A 
0£80 c3 
IEIE 

tEIE 
OEIE 
OECO 
OEC3 
OEC6 
OEC& 
OECI 
OECD 
OECF 
OEDl 
1£D3 
OED6 
OED7 

2 co 
AO 0118 R 
30 000 l 
7C OB 
30 0007 
7F 06 n ca 
21 co 
El 03 
38 0o¢6 
c3 

0£07 
IE07 57 
IEDI 56 
OED9 IE OOOI 
OEDC IF FFFF 
OEDF 47 
OEEO 21 co 
OEEZ 8A 85 0119 • OEE6 lD 009F 
OEE9 72 20 
OEEI 30 UFE 
0EEE 77 111 
OEFO 24 7F 
OEF2 88 85 1111 I JEF6 El E7 
OEF& 21 co 
OEFA AO 011& I JEFO IC IO 
OEFf A2 OlOI I 

oFoz &O ao 1111 R se IF17 21 co 
OF09 EB 03 
OFOI B& Goa 
OFOE SE 
GFOF 5F 
IF10 c3 
Ofll 

1y ! #25, 
;DICD LABEL jKj4 
TOP EQU 110000001 
COH EQU 101111111 
! $% iiiii+iii 
FEH EQU 11111110 
KKKNOR PIIOC ==~=•••••••••••••••••••••••••••••••••••• ................. .. . 
:: NA I N D F K K K N OR ) : 

~:............................................................................. . 
;•------------------------------<Pa ESE T )-------------~~~~~~~~~= 

PUSH OX 
PUSH IX 
PUSH SI 
NOV AX,DS 
NOV ES,AX 
Pov CX,8 
LEA DI,KKYOHIL 
REP NOVSB 

gM======-=======( £ N 'D F 
CAll lEHCK 
TEST AX,AX 
JHZ ERREHD 
CALL HRGCK 
TEST AX,AX 
JHZ ERREHD 
l'IOV KKOHOSUU,OOOOH 
CALL ACCDICT 
NOV CX,KKOHOSUU 
TEST AX,AX 
JZ ENDl'IAIN 

ERRENDt SUB ex.ex 
ENONAlH: 

POP 
POP 
POP 
RET 

KKKNDR £HOP ........................................................................................ 
; • PROCEDUJ;E HAl'IE 1 LENCK 
;K FUHCTION: Lil'IIT CHECK OF YOl'II LENGTH 
;M 

;••··································································· l EHCK PROC NEAR 
SUB AX,AX 
l'IOV AL,KKYONIL 
Cl'IP AX, 1 
JL lENCKER 
Cl'IP AX, 7 
JG LENCKER 
IIOV ex.AX 
SUB AX,AX 
Jl'IP SHORT LEHCKOt 

LENCKER: l'IOV AX,KKECYl'ILN 
lEHCK09: RET 
lENCK ENDP 

;••··································································· ; PROCEDURE NAl'IE: HRGCK ■
;11 FUNCTION: HIRAGANA CODE CHECK 
; AND GENERATE DICTIONARY-LIKE YOl'II ID 

;••··································································· HRGCK PROC NEAR 
. PUSH DI 

PUSH SI 
IIOV SI,O l 
l'IOV 01,·1 ; 

;••··································································· HRGU: INC DI NEXT HIRAGANA CODE 
SUB AX,AX 
IIDV AL,KKYOlll[OI) 
Cl'IP AX,009FH 
JI HIIGEXCP 
Cl'IP AX,ODFEH 
JA HRGEXCP 

? #la.a , 45#'54{EAfese ra on oe 
LOOPHZ HRGOl , . 
SUB AX,AX 
l'IOV AL,KKYDl'IIL 
OR AL,BOH 
IIOV lKGYNYll,Al 

, RESET >------------ LIMIT CHECK OF YOHI LEN@;j, '>----­ 
AX --- RETURN CODE 

HIRAGANA CODE LINIT CHECK 
AX RETURN CODE 

lKGVHYll(Oll,80H 1 
AX,AX 
SHORT HRG09 
AX,kKECYIIHR 

SI 
DI 

• 

ACCESS DICTIONARY 

AX --- RETURN CODE 

CANDIDATE MUNIER IS ZERO IF ERROR 
SI 
IX 
OX 

( AX) -- GIVEN LENGTH OF YOr 
LOWER LIMIT CHECK 

UPPER LINIT CHECK 

(ex) -- VALID GIVEN LENGTH OF YOI 

YOl'II LENGTH IS VALID 
YOH1 LENGTH EXCEPTION 

LOWER LIMIT CHECK 

UPPER Lll'IIT CHECK 

YOI ID FLAG ON 
YDl'II 10 IN DICTIONARY 

FIRST HIRAGANA 15 OVERIDEO 
LENGTH OF YONI 

DELIIIITTER OF YONI ON 

HIRAGANA CODE IS VALID 
EXCEPTION 

IY 

IFU 

OR 
SUI 
Jl'IP 

HIIGEXCP: l'IOY 
HRG091 POP 

PDP 
RET 

HRGCl ENDP IIU•••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • ; PROCEDURE HAHE: ACCDICT 
:: FUNCTION: DICTIONARY ACCESS 
; ...............................................•..................... 
ACCDICT PROC HEAR Iott0toot0tot0t.tat •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
; FETCH TOP ADDRESS OF DICTIONARY : 
i AND LENGTH 6F INDEX 
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lfll El lODl II 

OF14 El OF2A II 
OF17 as co 
OF19 75 OE 
OFU El OF60 II 

OFIE 15 co 
OF20 75 07 
OF22 El OFC4 R 
OF25 aa JE 0140 II 
OF29 Cl 
OF2A 

OF2A 
O F2A 21 co 
OFZC AO 011' II 
OF2F 24 7F 

OFll 2C IE 
OFll DO EO 
0Fl5 57 
0Fl6 Ol Fl 
Ofll 26+ S 05 
OFll 86 El 
OFlD SF 

OFlE 3D FFFF 
0F41 7 4 16 
OF43 lD OOC2 
QF46 7C 16 
QF48 lD 7FFF 
OFO 7F OF 
OF4D 03 06 010 I 
OF51 •• DO 
OF53 21 co 
OFS5 EB 01 
OF57 aa 0001 
OF5A El 03 
OF.SC II 0010 
OF5F Cl 
OF60 

OF60 

OF60 s3 

OFU .56 

OF62 .. FA 
0 F64 El IOU II 
OF67 .. OE OIU I 
OF6B JA 0 E 0111 I 
OFH 7D 23 
Of71 03 Ft 
Of7l 4 7 

gF74 IS Ft 01 
OF77 75 GI 
OF7t 4 7 
OF7A 26 • &I lD 11 
OF7E 74 OF 
OFIO 261 80 lD II 
OF& 74 09 
Ofl6 El IOU It 
Ofl9 II OE OIU II 
OFID El DC 

OFIF II 0001 
IF92 Ea OD 

Q F 94 J A OE 0111 It 
OF91 7F 0 4 

OFU 28 co 
OF9C El 03 

OF9E II 0001 
OFAI JD 0 000 
Q FA4 75 18 
OFU aa DF 
¢ FA8 ll F 9 01 

' Or AB 74 01 
OFAD 4 9 

;••··································································· CALL GETDlCT ' . 
1 • SEARCH DICTIONARY • 
J . 

CAll CAlAD96 l DlCT t6-0H-SAKUIH 
TEST AX,AX ; AX --- RETURN CODE 
JHZ ACCD09 l 
CALL NDXSRC 1 SEARCH YONT IH INDEX 

; IN 1 DX YOI ID IN INDEX 
1• OUT I Dl YONl ID IN DATA 

AX --- RETURN CODE TEST 
JNZ 
CALL 
NOY 

ACCDOt, RET 
ACCDlCT EHDP' 

; ·················•·······•··········································· ;• PROCEDURE HANE, CAlAD96 • 
1• FUNCTION: CAllCUUTE U ON INDEX ADDRESS • 
;M 

:••······· .. ·••··········••··•··•··••·•••····•·••••····•·•·····••··••·· CALAD96 PROC HEAR 
SUI AX,AX I 
NOY Al,KKYDNI l FIRST CHARACTER OF GIVEN YONl 
AND AL,TFH I RESET DELIHITTER 

11----------------------( SAKUlN ADDRESS CAlCULATlOH )-------------• SUI AL,1EH I 
SHl Al, 1 ; ULTIPRY 2 1•---------( END OF 96 ON SAKUIN ADDRESS CAlCUlATlOH LOGIC)---------• PUSH Dl I 
ADD DI.AX I TOP AND DlSP'UCENENT ---> ADDIESS 
NOY AX,EStlDll I AX, INDEX EHTRY DlSPlACENENT <Al XCHG AH,Al I 
POP Dl 

CALA03: 
CAlA09: 
CALAD9' 

AX, AX 
ACCD09 
YSRCH 
Dl,KKDlCOFF SEARCH YONl IN DATA 

FIRST CANDIDATE 

I , . 
; LIIT CHECK OF 96 IHDEX POINTER • 

;••··································································· CNP AX, -I HO ENTRY OF POINTER 
JE CAU02 
CNP' AX, OOC2H 
Jl CAUOl 
CNP AX, 7FFFN 
JG CAlA03 
ADD AX,KKDlCOFF 
NOV DX,AX 
SUB AX,AX 
JP SHORT CALAOt 

CALA02: NOV AX,lKECHOTF 
JPII' SHORT CAlAOt 
Ov AX,KKECDICT 
RET 
EHDP 

ES+Dl-->TOP OF DlCTlOHAIIY 

LOWER LIMIT CHECK 

UPPER LIHIT CHECK 

ADD DlCTlDHRY TOP OFFSET 
DX: lHDEX OFFSET SAVE IEGlSTEII 
HORNAl RETURN 

EXCEPTION ' YONI HOT FOUND 

EXCEPTION ' DICTIONARY FOIIIIAT EIIOI • 

;••··································································· ; PROCEDURE HANE: HDXSRC • 
;■ FUNCTION: SEARCH YONl IN INDEX • ,. . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I HDXSIC PROC NEAR 

l'USH IX 

l'USH SI 

;••··································································· i SEARCH YOHI INDEX y 

;••··································································· NOY Dl, DX OFFSET OF YOPll l D IN INDEX 
CAll YPllEHC GET YOKl LENGTH IN DlCTIONUY 
Ov CX,KKLEHYN ( CX ) YOI LENGTH OH DICTIHUY 

NDXIFt CNP CL ,KKYONll UYONl ts • GIVEN YDPll lENGTN • 
JGE NDX2CAS 
ADD Dl .ex 
INC DI J DI -- NEXT YOHI ON INDEX 

(DD)+1+2-1 ==> (DI) CNP' ex, 1 
JHE NDXSKP 
INC Dl 

NDXUI', CNP IYTE l'Tlt ES1(Dll,l1H NEW FIRST YOlll 
JE HDX2ElSE 
Clll' IYTE PTR ES,(Dll.llH NEW FlUT Y0/11 
JE HDX2ELSE 
CALL YNlEHC l GET YOIU lEHGTH IN DlCTlONAIY 
HOV CX,KKLENYM YON! LENGTH --> CX 
JNP SHORT HDXlF , . 

NDX2ELSE: NOY AX,KKECHOTF I YONl HOT FOUHD 
JHP SHORT HDXECAS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NDOX2CASI CHP CL,KKYOHIL COMPARE GIVEN YOHI LENGTH WITH 

JG HDXlCAS 
;M-==-=----==--==-=--=-±±=======( INDEX YONI LEN, < GIVEN YQM] (EN,)­ 

sua AX. AX I YONl FOUND lH DlCTlOHAIIY 
JP SHORT HDXECAS , .............................••.........•.......................•..•. 

NDXJCAS1 HOV AX,KKECNOTF J EXCEPTION " YOAI HOT FOUND ' 
NDXECAS1 CNP' AX,O RETURN CODE -- ( AX > 

JHE HDXHEXT 
NOV IX,Dl 
CMP CX,I 
JE NDXOOO 
DEC ex 
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OFAE 
OFAE 
OFIO 
OFll 
OFIS 
OFl7 
QFB9 
OFID 
OFCl 
OfC2 
OFC] 
OFC4 

03 Dt 
261 8B 7 
86 EO 
88 F8 
21 co 
13 lE 0112 R 
03 lE 110 R 
SE 
SI 
Cl 

RDX@@0' ,pp 

PO V 
XCHG 
HOV 
SUI 
ADD 
ADD 

wort:,{2° 
RET 

NDXSRC •=~~~••••••••••••••••••••••••••••••••••••••••• i!}?2iiRE g: yrsRcCH_ 0000000060060000o 
! pciiii: Yif SEARCH IN DATA . . 
:• •·••·••········•························· .. •••••••• N 
• •••• J . 

YPISRCH PROC HEAR 
PUSH DX 
PUSH SI 
C11P KKY011Il, 1 YOIU LENGTH C011PARISOH 
JNE Yl1SROS I ............................................................. 

: • GIY EH YOl'1I L EHGT H : 1 ••• ••••• N N .. N • .. !....................................................................................... • 
' C11P IYTE PTR ES1[0I),8lH ; Y011I ID COMPARE ••••••••• .. • .. •• 

JNE Yl'\SRER 
CALL SETCAHD ; GET FIRST CANDIDATE OFFSET 
Jl'IP SHORT YNSR99 AHD , . 

•• GIVEN YOl"II LEHGTH HOT 1 •--••••••••• . . 
YNSROS: Cl'IP BYTE PTR ES: [Dll.SOH .. 

JHE Yl1SRLOOP 
ADD DI,1 

YNSRLGOP: Cl1P BYTE PTR 
JHE Yl'1SR07 
{$ {5{snoor ; sEARcM wExr ErRY ¢ Yon 3 

Yl1SR07: Cl1P BYTE PTR ES:[Dil.lOH ; CF. YOl"II LEHGTH INDICATION 
JNE Yl1SROa 
'?' 4#;#?{5% > xcsrrro ·on or rauo · 

YNSRU: Cl1P IYTE PTR ES:[Dll.llH ; CF. YONI LEHGTH INDICATION ( L=l 
JE Yl'ISRER EXCEPTION ' YONI HOT FOUND 1 

Y11SRLOP2: 110Y DX, DI SAYE Y011I ID 
f¢ {£;5%,cos o1vER rot AND a tcr1ouAY 

1•------------------------------( GIYEH YOl"II > DICTIONARY YOIII >-----• 
IIOY Dl,DX RETRIEVE YOl'U ID ADDRESS 
CALL Y11HEXT ; SEARCH NEXT YOl'II ENTRY 
Cl'IP BYTE PTR ES:[DIJ.llH ; CF. YOl'II LENGTH IN 
JE Yl1SRER ; EXCEPTION ' YOl'II HOT FOU 
C11P IYTE PTR ES:[DII.IOH ; CF. YOl'II LENGTH IH 
JE Yl1SRER EXCEPTION ' YOl'II HOT FOU 
Jl'IP SHORT YNSRLOP2 · CONTINUE SEARCH YOl11 AHO COl'IPARE 

,•-----------------------( END OF GIYEH Y011I > DICTIONARY YOl'II >-----• 
YNSRDh MDV DI,DX RETRIEVE YOl'II ID 

CALL Y011IC COl'IPARE GIYEH YOl'II ANO OH DICTIONARY 
JHE Yl1SRER GIVEN YOl"II < DICTIONARY YOl'II 
110V DI.DX RETRIEVE YOl"II ID 
CALL SETCAHD SET CANDIDATES TO OUTPUT BUFFER 
J11P SHORT Yl'1SR99 

,•-------------------------------------------------------------------• Yl'ISRER: l'IOY AX,KKECHOTF I EXCEPTION • YOl'II HOT FOUND 1 
YIISR99: l'IOV DI,DX RETRIEVE YONI ID ADDRESS 

POP SI 
POP DX 
RET 

YNSRCH EHDP 

;••··································································· ;■ PROCEDURE HAl'IE: YDMIC • 
; FUHCTIDH: YOl11 C0l1PARISOH ( GI YEH YONI AHO DH DICTIDHARY ) ; 
; , . 
YOIIIC PROC HEAR 

sua ex.ex 
sua SI.SI 
LEA SI ,KKGYNYN 
INC SI 
110V CL,KKYOl1IL 
DEC ex 
REPE Cl1PSI 
RET 

Y0111C EHDP , .. 
I• PROCEDURE HA11E: Yl1HEXT .. 
; FUHCTIOH: SEARCH NEXT Y01'1I IN DAT A • 
;I N ;••············ . 
YIIHEXT PROC HEAR 

CALL LEHGYM I GET YONI LENGTH DH DICTIONARY 
CIIP AX, 0 
JNE Yl1SKP 
IHC AX 

YIISlP1 ADD DI.AX I ES+OI--> NEXT OF LAST CHARACTER OF 
YIIIIXLOOP: TEST BYTE PTR ESdDil,IOH I CHECK DELINITTER 

JHZ YIIHX04 
; O 0 Oct 060Qt Oct t t t € t 6 f £ t EM MM M € M M M MM M MM W MM M MM NM M M M M M M 

HON LAST CANDIDATE N , ,. .. 
ADD DI.2 1 POIHT TO HEXT CANDIDATE 
JIIP SHORT Yl'IHXLOOP 

IX,CX 
AX{ES: (BX] 
AH,Al 
DI,AX 
AX,AX 
D1,KKDICLH 
DI,KKDICOFF 
SI 
IX 

( ES,BX ) --> POINT Fticii"Foirsi riii'F,]! 'ex 
DI --- POINTER DATA OF 

DICT1ow DICTIONARY IHDE)( ARY 
i iEs.iii --> VG»};'! 

DICTIONARY DATA 

DFC4 
DFC4 52 
DFCS 56 
OFC6 ao 3E Ill& l t1 
IFCI 75 OI 

DFCD 2': II 3D U 
IFDl 75 52 
OFD] El 1151 R 
O FD6 El 50 

OFO& 26+ 80 JD 86 
DFDC 75 03 
OFDE 13 C7 U 
OFEI 261 80 3D 11 
OFES 75 05 
OFE7 El 103E R 
OFEA El FS 
OfEC 261 80 3D .. 
OFFD 75 05 
OFF2 U 0001 
OFFS El 31 
OFF7 26: 80 3D 11 
OFFI 74 28 
OFFD &I D7 
OFFF El 102D R 
1082 76 13 

1004 s FA 
1006 E8 103£ R 
1009 26: 80 3D 81 
100D 74 16 
IOOF 26: 80 3D 80 
IOU 74 10 
1015 EB E6 

1017 8 B FA 
Ult E8 102D R 
IOIC 7S 07 
UIE s FA 
1020 ea 1051 R 
1023 ea 03 
1125 B8 0001 
102& 88 FA 
102A 5E 
1021 5 A 
102C Cl 
102D 

lt2D 
102D 21 Ct 
102F 21 F6 
1031 8D 36 OIOI R 
1435 4 6 
1036 8 A OE Olli R 
IOlA 49 
1031 F3¢ A6 
103D Cl 
lllE 

lUE 
IOU El lOCl R 1041 30 0000 
1044 75 Ol 
1066 4 0 
110 03 F8 
104 9 261 F6 05 .. 
106D 75 05 

164F 83 C7 02 
IOSZ El F S 

I POINT TO NEXT ID 
ES,[Dil,llH I CF. YOl'II LENGTH INDICATION ( L=1 ) 

KKGYHYII CONTAINS DICTIONARY LIKE YOl'II 
COMPARE FRON SECOHD CHARACTER OF YOl'II 
GIVEN YOl'll LENGTH ••• 
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lOH &3 C7 02 
1057 CJ 
1058 

1058 
105& 2 co 
lDSA AO 011& II 
105D 3D 0002 
1060 7C 01 
1062 «8 
1063 03 Fa 
1065 at 3E 0140 R 
1069 ac 06 0142 R 
106D 2B F6 
106F 26: F6 OS IO 
1073 75 05 

1075 Ea 10C9 II 
1078 Ea F5 

107A 
107A Ea 10C9 II 
107D 28 co 
107F C3 
1080 

1080 
1080 
10&1 
1082 
1083 
10&6 
108A 
lO&C 
1090 
1092 
1095 
1099 
1091 
109E 
lOAO 
lOA I 
IOA2 
1 0A4 
1 048 
IOU 
1010 
1012 
IOU 
IOU 
108D 
IOBD 
lOBE 
IOBF 
lOCO 
lOCl 

lOCI 
IOCl 
10c4 
10C7 
lOCII 
IOC9 

10C9 
IOC9 
IOCC 
lODO 
lODl 

IODl 
IODl 
IOD2 
IOD3 
IOD4 
IOD6 
I OD& 
IO DII 
IODD 
IOEO - IOE2 
IOEl 
IOH 

~ IOEA 
IOEB 
IOEC 

57 
51 
53 
811 0000 
26: 80 30 81 
7% 1E 
26: 110 3D ao 
74 20 
89 0002 
26: F6 05 80 
75 09 
83 F9 07 
7F IA 
41 
4 7 
EB Fl 
119 OE 0116 II 
EB 13 
C7 06 0116 It 0001 
EB 0 
C7 06 OIU It OOH 
EB 03 
811 0010 

SB 
St 
SF 
Cl 

Ell 1080 It 
Al OlU It 
4 8 
Cl 

113 C7 02 
FF °' 013E II Cl 

I , . 
;N LAST CANDIDATE • 

;••··································································· I 
YHX04: ADD DI,Z 1 POIHT TO SECORD CHARACTER OF YOHI 

RET 
YMNEXT EHDP 

; ..............................•.•.................................... 
;M PROCEDURE HANE: SETCAND 
;• FUNCTION, SET CANDIDATES TO OUTPUT BUFFER ; 
;••··································································· SETCAHD PROC HEAR 

SUI AX,AX 
POV AL,KKYOHIL ( AX ) GIVEN YOHI LENGTH 
CAP AX,2 
JL SETSKP' 
DEC AX CF. YO"I LENGTH IUHDICATE 

SETSKP'z ADD Dl,AX C ES,DI l POINT TOP OF CANDIDATES 
Ov KXKDICOFF,DI SAVE OFFSET OUTPUT OF THIS ROUTINE 
HOV KKDICSEG,ES SAVE SEGMENT OUTPUT OF THIS ROUTINE 
SUI SI. SI l TOI' OF OUTPUT BUFFER 

SETCLOOP: TEST BYTE PTR ES:(DI),80H ; IF LAST CANDIDATE FOIi THAT YOIII 
JNZ SETC04 1 THEN JUHP 

;••··································································· ;• NON LAST CANDIDATE • 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CALL SET21KJ 

JP SHORT SETCLOOP 

;••··································································· ;• LAST CANDIDATE , . 
SETC0: 

53 
50 
1E 
211 DII 
8E D11 
BB OIEI 
C4 3F 
26: 811 05 
16 EO 
If 
A J 0112 R 
8 9 3E 01'0 R 
58 
58 
Cl 

CALL SET21KJ 
SUI AX, AX ; HORHAL RETURN 
RET 

S ETCAHD EHDP 

;••··································································· ; PROCEDURE HANE: YALENC 
;1 FUNCTION: COUNT LENGTH OF YO"! OH DICTIONARY • 
; . . 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• YALENC PROC HEAR 

PUSH DI 
l'USH ex 
PUSH ax 
Pov AX,0 
Cl'II' IYTE PTlt ES:[Dll,UH 
JE YLC 
Cl'II' IYTE PTR ES,CDil.&OH 
JE Ytcz 
Pov Cx.2 

YLREP: TEST IYTE PTR 
JNZ YHLREPE 
Cl'II' ex,, 
JG fflLERR 
INC ex 
INC DI 
Jl'II' SHORT YALREP 

YLREPE: HOV KKLEHYA,CX 
JHP SHORT YALEND 

YLCI: NOV KKLENYA,I 
JP SHORT YHLEHD 

Y4LCZ: HOV KKLENYM,6 
JHP SHORT YMLEHD 

YLERR: HOV AX,KKECDICT 
YHL END : 

IX 
ex 
DI 

YIILEHC 
AX,KKLENffl 
AX 

D1.2 
UOHOSUU 

IX 
AX 
DS 
IX,IX 
Ds,ax 
IX,TOP' 
DI.DSdlXI 
AX,ESdDIJ 
AH,AL 
OS 
J.KDICLH,AX 
UOICOFF,Dl 
AX 
IX 

CF. YOI LENGTH INDICATION 

CF. YOI LENGTH INDICATION 

ES:(DI),80H ; IF LAST YOHI CHARACTER 
I THEN JUIIP 

YOI LENGTH LIMIT CHECK 
YOI LENGTH ERROR 
COUNT YOHI LENGTH 
POINT TO HEXT CHAIIACTER OF YDIII 

SET Y0111 LENGTH>= 2 

SET YOHI LENGTH IS 

SET YOHI LENGTH IS 

EXCEPTION • DICTIONARY FORIIAT ElHII • 
POP 
POP 
POP 
RET 

YLENC ENDP 

;••·································································· LENGYM PROC 
CALL 
OV 
DEC 
RET 

LEHGYK EHDP 

;••································································· SET21KJ PROC 
ADO 
INC 
RET 

SET21KJ EHDP 

:••·································································· GETDICT PROC 
PUSH 
PUSH 
PUSH 
SUB 
NOV 
110V 
LES 
AO V 
XCHG 
POP 
PO V 
HOV 
POP 
POP 
RET 

AX = YOI LENGTH OH DICTIONAlY 

; POINT TO NEXT CANDIDATE 
I IHCRENENT CANDIDATE HU111ER 

DS CONTAINS ZERO 
TOP -- INT 7A 4 
GET PARAMETER FOR DICTIONARY C SEG 4 OFF ) 
DICTIONARY INDEX LENGTH --- AX 

RETRIEVE DATA SEGl1ENT 
DICTIONARY INDEX LENGTH 
DICTIONARY TOP OFFSET 
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llED GETDICT ENDP 

~=··································································· jM PROGRAM NAME± KKDISP ,. 
1• DESCRIPTIVE HANE• DISPLAY YOMI AND IAGDU 
; 
1• FUNCTION, THIS ROUTINE DISPLAYS DATA, AND SETS CURSOR 
; AT APPOINTED POSITION ON DISPLAY. 
; 

I 

;I LINKAGE, CALL 
; 
; ,. 
3 
;1 
; ,. 
; 
; ,. ,. 
; 
; ,. 

IOED 
IOED 56 
IOEE 52 
IOEF 53 

IOFO 
IOFO .. 16 0107 R 
10F4 &l FA FF 
IOF7 H ID 
IOF9 II l6 OOF1 R 
IOFO 8A 36 O0FC R 
1101 
1101 IA 8' 0009 R 
1105 El 1557 R 
1108 Al 0109 R 
1101 lA C2 
1100 74 07 
llOF FE C2 
1111 8J C6 03 
1116 El El 

INPUT, KANA-KAN COIV'ION TABLES 
OUTPUT, KANA-KAN COIV'ION TABLES 

RETURN CODES: CAXl 

0 - SUCCESSFUL 
1 - INVALID OPERATION 

EXTERNAL REFERENCES• 

ROUTINES I NOHE 

;• TABLES, KANA-KAH COIV'IOH TAILES ,. 
1• REGISTERS, AX - RETURN CODE 
1• ALL OTHERS UNCHANGED ; 
;M CHANGE ACTIVITY, VERSION 00.00 ,. 
; 

:····································································· ::••••••••••••••••••••• KlDISP ••••••••••••••••••••••••••••••••••••••• 
I• ENTRY OF KKOISP • { 
},"{"!!09000000000000000000000000000000000000000000000000000000 

PUSH SI ;SAVE REGISTER 
PUSH DX 
PUSH IX 

;•------------------------------------------------------------------• ; • DISPLAY DATA • 
·•------------------------------------------------------------------• DIS010: 

NOV DX,OSTRTI' 1LOAD START l'OSlTIOH 
CNP DX,OFFFFH ;ONLY CURSOR DISPLAY? 
JE DIS020 ; YES. GOTO 
NOV SI,KKINP ;LOAD INPUT IUFFER POINTER 
NOV OH,KKOILP 

DIS012: 

• 

HOV 
CALL 
HOV 
CNP 
JE 
INC 
ADD 
JMP 

AL, KKINIUF[SI] 
WDISP 
AX,OENDP 
AL,DL 
D15020 
DL 
SI,D03 
SHORT DIS01Z 

• 
;LOAD DISPLAY DATA 
;DISPLAY DATA 
;LOAD END POSITION 
;FINISH DISPLAY 
;YES.GOTO 
;CURSOR POSITION I UP 
!RENEW INPUT BUFFER POINTER(♦]) 

1116 
111' .. 16 
111A &9 16 
lllE 8 A 36 
1122 84 82 
1124 CD 10 
1126 52 
1127 B4 83 
1129 CD 10 
1121 10 ES 
112E B6 81 
11 lO co 10 
1132 5 A 

1133 :u co 
11]5 SI 
1136 5A 
1137 5E 
1138 CJ 
lilt 

0105 R 
OOF3 R 
OOFC R 

DF 

,•------------------------------------------------------------------• ; SET CURSOR • 
,•------------------------------------------------------------------• 015020: 

PIOV DX, DCRSRP 
Ov KKCUSR,DX ;SAVE NEW UNA-KAN CURSOII POSITION 
PIOV DH,KKOILP ;LOAD OIL POSITION 
MOY AH,VSETACP 
INT VIDEO 1SET CURSOR POSITION 
PUSH DX I PUSH DX 
110V AH,VRDACP ; 
INT VIDEO ; READ CURSOP. TYPE 
AND CH,HOT CURSOR_DISABLE; CURSOR DISABLE IIT OFF 
PIOV AH,VSETACT ; 
JHT VIDEO ;SET CURSOR TYPE 
POP DX ; RES TORE DX 

1•------------------------------------------------------------------• I RETURN 
1•------------------------------------------------------------------• XOR AX,AX ,SET HONAL RETURN CODE 

POP IX ;RESTORE REGISTER 
l'OP DX 
POP Sl 
RET ;RETURN TO CALLER 

KKDISP EHDP 

;••·································································· ; 
j PROGRAM HANE± KKiOIL 
; 
; DESCRIPTIVE HANE• DISPLAY OPERATER lHFORNATION ILHE 
; 
;• FUNCTION, I. WRITE OPERATOR INFORNATIOH LINE 
; 2. CLEAR OPERATOR INFORNATION LINE 
;• 3. INITIALIZE INDICATOR 
; 
;• LINKAGE, CALL ,. 
;• INPUT• IL - WRITE OIL 
;■ - CLEAR OIL 
,. IOH - INITIALIZE INDICATOR 
;M AH = CHARACTER ( ONLY IL=O) 
; AL = ATTRIBUTE ( ONLY BL=0 ) 

• 
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ENTRY OF ICICWOIL 
••••••••••••••••••••••••••••••••••••••• 

I 
I 
I 

1139 
1139 52 
113A 51 
1131 53 
113C ao Fl DO 
113F 74 oc 
1141 ao Fl 01 
1146 7 4 oc 
1146 ao FB ao 
11"9 7 4 19 
1148 Ea 2D 

114D 
114D Ea 1110 R 
1150 El 21 

1152 
1152 El 1531 R 
1155 32 co 
1157 B 6 07 
1159 CD 1 6 
1158 aa U OOFF R 
115F El llEI R 
1162 Ea 16 

1164 
1164 B 4 02 
1166 CD 1 6 
1161 A J GOFF II 
1161 II DO 
116D ao E6 Ft 
1170 ao CE 04 
1173 at 16 0001 R 
1177 El llEB R 

117A 
117A 33 co 
117C 51 
117D 5 9 
117E 5 A 
117F cJ 
11&0 

llat 
11&0 50 
llU El 12EC R 
1184 ao SE OOFA R 0J 1189 75 50 
IUB 13 FF 00 
lUE 75 4 B 
1190 ao SE 00ft R 44 
1195 7 4 2D 
1197 ao lE 0194 R 04 
119C 75 1A 
119E 32 co 
11AO B 4 01 
1142 CD 16 
IL46 C6 06 0101 R GO 
I U9 C6 06 0102 RIC 
IUE El 153a R 
118 I II 16 0001 R 
1185 EB 11£8 R 
118& 
1188 c6 06 0101 • oc 

11 DI : POINTER IH OIL < OHLY BL•I ;■
;1 OUTPUT, DI: DI+ 2 ( ONLY WRITE OIL l ,. 
1■ RETURN CODES, (AXl 
; 
1 ■ 0 - SUCCESSFUL 
1■ 1 - INVALID OPERATION 
;■
1■ EXTERNAL REFERENCES, 
; 
;1 ROUTINES, HONE ,. 
; TABLES± KANA-KAH COAAON TABLES 
; 
; REGISTERS: AX - RETURN CODE 
1 ■ ALL OTHERS UHCHAHOED 
; 
;1 CHANGE ACTIVITY, VERSION 00.00 
; 
; 

:••··································································· j MOto0tot00t00000to0to0tot Kl I ,. 
; I 
; 
; . 
ICKWOIL PROC 

PUSH DX 
PUSH ex 
PUSH ax 
CNP IL,DOO 
JE WOIOIO 
C111" BL,DOl 
JE WOI020 
CNP IL, DIO 
JE WOI040 
JNP SHORT WOIRTH 

•■------------------------------------------------------------------• ; IRITE on • 
;•-------------------------------------------------------------------• WOIOIO: 

CALL WROIL ;WRITE OIL 
J1'11' SHORT WOIRTN 

·•------------------------------------------------------------------• ; CLEAR OIL ■
#•-------------------------------------------------------------------• wouzo, 

CALL CLDJL 
XOR AL,AL 
NOY AH,D07 
INT UH 
NOY DX,APKBDST 
CALL WKIDST 
JP SHORT WDIRTH 

1•-------------------------------------------------------------------1 
;• IHITIAllZE INDICATOR • 
i•-------------------------------------------------------------------• NO104¢: 

Ov 
IHT 
AOv 
NOY 
AND 
OR 
NOY 
CALL 

AH,DOZ 
UH 
APKIDST ,AX 
DX,AX 
DH,OF9H 
DH,HSHIFT 
KIDS TAT ,DX 
NKBDST 

;SAYE REGISTER 

;RE4UIRE71EHT IS TO WRITE OIL 
; YES. GOTO 
;RE4UIREPIEHT IS TO CLEAR OIL 
I YES. GOTO 
;RUUIREPIEHT IS TO INITIALIZE INDICATOR ! 
I YES. GOTO 

;CLEAR Oil 

!INDICATOR ON 
;LOAD KBD STATUS FOR APl'LICATION 
; RESET KID S Tl TUS FOR Al'l'LICA TIDN 

1REAO KID STATUS 
;SUE KID STATUS FOlt Al'l'llCAllON 
;LOAD UO STATUS 

:CHAHGE IHOCATOR INTO HIUGAHA 
1SET UD STATUS FOR APPLICATION 
;WRITE KID STATUS 

#•-------------------------------------------------------------------• ;M RETURN 1 

·•------------------------------------------------------------------• WDiltTH 1 
XOR 
POP 
POP 
1'01' 
RET 

11:KWOIL EHOP 
i •••• WROl l ••••••••••••••••• .. • .. ••••••••••••••••••••••••••••••••••••u • • • 1• WRITE Dl'ERATOR IHFONATION LINE • 3M , . 
WltOIL PROC 

PUSH 
CALL 
CMP 
JHE 
CPP 
JNE 
CNP 
JE 
CNP 
JHE 
XOR 
NOY 
lHT 
IO V 
HOV 
CALL 
NOY 
CALL 

WROOOOl 1 
NOY 

AX,AX 
ax ex 
DX 

DDllP, DDILl'llK 

1 SET NOIIAL RETUltN CODE 
1 RES TORE REGIS TU 

1ltETURN TO CALLElt 

AX 
ERASE CURSOR I ERASE CUltSOlt 
TVHOoE, 1vie11 ;TV ODE Is 46i1 t 
WROOlO I HO. GOTO 
D1,D00 ;FIRST CAL ! 
WROO 10 ; NO. GOTO 
KKHODE,SELECTH ;KANA-KAH ODE IS SELECT } 
WROOOO ; YES. GOTO 
OL DODE,SELECT4 ;0LD KANA-KAR NODE IS SELECT ? 
WROOOOI I NO. GOTO 
AL,AL 
AH,001 
16H 
DOlLP,CLIHDlll' 
DDlLH,CLIHDllH 
CLDll 
DX.KBDSTAT 
WKIDST 

I INDICATOR ON 
I SET DATA l'OSITIOH OF INDICATOlt 
1SET HUNBER OF INDICATOR DAU 
;CLEAR Oil 
7LOAD KANA=KAN KD STATUS 
:DISPLAY INDICATOR 

1SET DATA l'OSlTION OF OIL 

A-201 



Appendix A. 

1110 C6 06 '102 I IC 
IICZ El 17 
IIC4 
IIC4 II llE 0194 R 0 4 
11€ 74 u 
IICI .. oz 
IICD 3 4 07 
IICF CD 16 
11D1 
11D1 C6 " 1101 R .. 11D06 C6 06 1102 R ZI 
1101 
11D1 IA 16 0101 It 
IIDF 8 A 36 OOFC R 
IIEl 03 07 
IIES SI 
11£6 El 1557 R 
II Et 47 
IIU Cl 
11£1 

11£1 
llEI 32 co 
11ED F 6 C6 II 
lift 74 02 
l 1F2 oc .. 
11F4 
11F4 .. E6 06 
IIF7 DI C 6 
lift 0 A C6 
11FI F6 CZ 41 
IIFE 74 02 
1200 IC 11 
1202 
1202 oc co 
1206 84 05 
1206 CD 16 
1208 Cl 
1209 

1209 
1209 u .... R 
lZIC 26 82 
121E lC 12 
1210 74 ll 
1212 u 9 0Fe It 
1215 Al 11 
1217 74 " 121' ID U 1113 It 
121D El tCF2 It 
1221 El 52 

1222 
1222 .. IE UE6 It 
1226 3 IE OIEA I 
122A 74 Ol 

lZZC El OE5A It 
122F 
122F ID U 0003 It 
1233 IA U OOFO I 
1237 10 OE OOFO It 10 
123¢ El OCF2 It 
lZlF II 1' OOFO R 
1243 El 2F 
1265 
1245 .. IE oou It 
1 249 n El .. 
124¢ a, IE OIF1 It 
1250 ., .... 
1253 ID u oon 1t 
1257 
1257 IA 0 6 
1259 II 17 .. ., It 
1250 43 
125E 6 6 
125F 49 

HOV 
JIii' 

WROOOO• CIII' 
JE 
HOV 
IIDY 
INT 

WRD002• IIOY 
IIDY 

DOILH, DOILHlllC 
SHORT WRODID 

OLDIIODE,SELECTl'I 
WR0002 
AL,D02 
AH,D07 
16H 
DOILP, DDILPUS 
DOILH, DOILH11S 

1SET HUl'IIER OF OIL DATA 

JINDICATOR OFF 

Ro010,,,y 
IIOY 
ADD 
POP 
CALL 
IHC 
RET 

WROIL EHDP 1•••• WKIDST ••••••••~•••••••••••••••••••••••••••••••••• • •••••••••••••• :. WRITE KEYBOARD STATUS ,. . 
; DX , KID STATUS 
; 
=····································································= mBDsT PRoC 

XOR 
TEST 
JZ 
OR 

DL, DOILP 
DH,KICOILI' 
DX,Dl 
AX 
WDISI' 
DI 

AL,AL 
DH,Zl1DDE 
WKIOlO 
AL,Zl'10DE 

;SET DATA POSITION OF O isET NusERs i' ii i;'; 
3LOAD DATA POSITION 
!LOAD OIL POSITION 
;ADD OIL POINTER 

;DISPLAY DATA 
;OIL POINTER 1 UP 
;RETURN TO CALLER 

;ZEHKAKU MODE? 

WU010: 
AHD DN,KIDl1SK 
RDL DH,1 
DR AL,DH 1SET SHIFT 
TEST DL,CAPSST ;CAPS LOCK ? 
JZ WKI020 
DR Al.CAPSON I CAPS LOCK OH 

llltl020: 
DR 
IIDY 
IHT 
RET 

WUDST EHDP ................................................................................... 
;: SUBROUTINE • 
;• NAIIE I ICICGRP : 
; 
; 
; 
; 
; 

KGllll 1 

ICGRllO• 

IIOY 
SUI 
CALL 

IIOV 
SUI 
IIOY 
PIDY 
LEA 

Al,UHOCHG 
AH,D05 
UH 

AX,KKWCCA 
KKWEOP,IX 
ICICDELT 

BX,KKWCCA 
IX,6 
UINP,IX 
CX,6 
SI, KKINKEY 

lZEHKAKU NODE ON 

!KANA-KAN REQUIRENENT NOT CHANGED 
;WRITE KID STATUS 
!RETURN TO CALLER 

:• . 
;••·································································· llGRP PROC HEAR 

tlOY AL,DSTAT I GET INPUT CHARACTER STATUS 
AND AL,DAKUF+ZEN2F 
CPIP AL,DAKUF+ZEH2F I DAKU✓HANDAKU TEN & ZENKAKU CHARACTER 
JE lGRlOO 
tlOV AL,KKWINST GET INSERT 1100E FLAG 
TEST Al,000000011 INSEl!T NODE CHECK 
JZ lGRlOO 1•••••• INSERT tlODE •••••• LEA AX,KKlYDCD 
CALL KUNST l CHARACTER INSERT 
JtlP SHORT KGR900 

;•••••• HOT INSERT KODE •••••• 
lGRlOO: 

tlOV IX,KKWCCA 
CPIP IX,KKWEDP 
JE KGRIIO 
IIOY AL,KKJHIUF[IXJ[lJ 
AHO Al,OlH 
IHC AL 
tlUL 11ULOl 
110V IX,AX 

OF or 

I 

• • • • • 

I ADJUST END OF POINTER 

LEA AX,KKIHKEY 
tlOV DL,KKWINST SAVE INSERT NODE FLAG 
01 KKW!NST ,&OH SET DU1111Y INSERT FLAG 
CALL KKIHST 
PIOY KKWIHST,DL I RESTORE INSERT NODE FLAG 
Jl11' SHORT KGR900 

; oootoo DAKUIHAHDAICU TEN NODE •••••• 
K GR.JOO: 

I SET DISPLAY POINTER 

110Y AL,DS•CSII I GET DAK✓HANDAKU TEN CODE 
PIOY lYTE PTR ICKINIUF[IXI ,Al l SET CHARACTER CODE 
INC IX 
JHC SI 
DEC ex 
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1260 75 F5 
1262 Al 0105 R 
1 265 2C 02 
1267 AJ 0 I 07 R 
126A 04 01 
126C AS 0 I 09 R 
126F E8 I OED R 
1272 21 co 
1274 
1274 cs 
1275 

1275 
1275 1271 R 
1277 1271 R 
1279 1 287 R 
1271 
1271 
1271 OS SD 
127D 01 3€ 
127F 01 20 
12al 96 
1282 DI 2A 
1 284 2 8 20 
1286 FF 
1217 
1287 as SD 
1 289 01 SE 
1288 01 20 
IZSD 96 
12SE 01 2A 
1290 FF 

1291 
1291 06 
1292 57 
1293 56 
1 294 52 
1295 5S 
1296 55 
1297 AO OOFA R 
129A 9 8 
1291 aa ea 
129D 4 D 
129E 01 E5 
12AO Z€+ SB AE 1275 R 
12A5 IE 
12A6 07 
12A7 DJ 00 
12A9 21 FF 
12AI 21 T6 
12AD 32 ED 
12AF 
12AF 2€· 8A QA 
1212 ao F9 FF 
1285 7 4 ZE 
1217 F6 Cl ao 
12111 7 4 16 

121C 
IZIC ao [I 7F 
12PF 7 4 tE 
12Cl 56 
12C2 ao 36 0009 R 
11C6 fC 
12C1 
12€7 AD 
12c8 ca 11S9 R 
IZCI 46 
12cc f2 F9 
12CE 5[ 
12CF 46 
12D0 LB DO 

12D2 
12DZ ao El 7F 
IZD5 7 4 Ds 
1207 46 
121.'I 
12D1 2E» 8A 02 
l2DI 4 00 
120D ca 11 S9 R 
12ED EZ F6 
lZEZ «6 
12ES El CA 
12E5 
12ES 5D 

ICGR9D0, 

JIil 
l'IOV 
sua 
l'IOV 
ADO 
l'IOV 
CALL 
SUI 

ICGUIO 
AX,DCRSRP 
AL.2 
DSTRTP,AX 
AL,l 
DENDP,AX 
ICICDI :;p 
AX , AX 

RET 
ICICGRP ENDP 
;♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦++++♦♦♦♦♦♦♦♦♦++++♦♦♦♦♦♦
;♦ PRIVATE CONSTANT DATA ( fDR ICOUTINIT J + 
;♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+++++♦+♦♦♦♦Ast_rog]+ 

DM 
DM 

TV8025_FHT » 
TVIO ll_FIIT 1 

DI 
DI 
01 
DI 
oa 
oa 
01 

TV«011_FHT » 
Ds 03, SDH 
DJ 01,3EH 
DI D1.2DH 
DE 1112+80H 
DB 01.ZAH 
DI OFFH , . ; SUBROUTINE 

; . . 
; IIANE , ICOUTINIT • 
;I I ; 
; . 
; . . 
; . . 
; I I 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ICOUTIIIIT PROC NEAR 
PUSH ES 
PUSH DI 
PUSH SI 
PUSH DX 
PUSH IX 
PUSH IP 
HOV AL,TVIIODE caw 
NOV 
DEC 
SH 
HOV 
PU5H 
POP 
NOV 
SUI 
SUI 
x OR 

DINTOlO, 
NOV Cl,CS,(IPl!Sll 
CNP Cl.OFFH 
JE OINT060 
TEST CL, 100000001 1 LSI • l ZENKAKU 
JZ OINI040 : 0 HANKAKU 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••• DISPlAY IUPUT IUFFER 1■111111111111 
I •••••••••••••••••••••••••••••••••••,1111111111111111111 OIIIT 020, 

AND 
Jl 
TUSH 
LEA 
ClD 

UIIIT OlO, 
LODSH 
CALL ICICIIOJL 
Ic 51 
LOOP 0IIIT0S0 
POP SI 
!UC SI 
JIIP SHORT OINIOIO 

····································••11111111111111111 KNKR¥KRY DISPLAY Q.1.( FORMAT x»RIOLA3II 
} NNXAXNAXIKK MN MINK MK XX XKX NAN XX XXN KN XNRXMXXER RAK¥NRA; H DIIIT040, 

AIID 
JZ 
IHC 

OINTO5O, 
HOV 
HOV 
CALL 
LOOP 
lllC 
J MP 

OINTO6O, 
POP 

{#3­ 
TV401l_FNT 

03,3DH 
01,SEH 
01.20H 
1112+80H 
01. ZAH 
«0,20H 
OFFH 

BP,AX 
BP 
IP,1 
BP,HORD PTR 
DS 
ES 
ll,O 
DI. DI 
SI.SI 
CH, CH 

Cl, 7FH 
OIUI 010 
SI 
S1,KKINBUF 

AL.CS, (IPIISII 
AH,HAHAllR 
KKNOIL 
Oltll050 
SI 
SHORT OINTOIO 

1 SET DISPLAY START POSITION 

1 SET DISPLAY END POSITION 

, ... 
y# y w 

i's»cu , ... 
; ® 

±w = w 
y# y w 

; sec , ... 

CODE 

CODE 

; SAVE REGISTERS 

l GET VIDEO NODE 

l IP X 2 
BASE_FOHAT (Ip I 

1 GET OFFSET OF IIIPUT IUFFU 

DISPLAY INPUT SUFFER 

Cl. 7FH 
OIIHOIO 
SI 

1 GET TO AX HANKAKU CODE 

BP 
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12£6 51 
1Zf7 5A 
IZEI 5E 
12E9 5F 
126A 07 
IZEI Cl 
12£C 

POP ax 
POP DX 
POP SI 
POP DI 
POP ES 
RET 

KOUTINIT ENDP 

• 
,------------------------------------------------------------------- 1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,-------------------------------------------------------------------- 

ERASE_CURSOR 

THIS ROUTINE ERASES CURSOR 

INPUT 
OUTPUT 
VOLATILE 

ERASE CURSOR 

NONE 
NOHE 
AX 

IZEC ERASE_CURSOR PROC NEAR 
IZEC 51 PUSH ex SAVE ex 
lZED 52 PUSH DX SAVE DX 
!ZEE D4 83 HOV AH,VRDACP READ ALTERNATE CURSOR POSITION IZF0 CD 10 IHT VIDEO 
IZFZ 5 A POP ox 1 RESTORE DX 
12Fl 80 CD 20 DR CH,CURSOR, DISABLE; SET CURSOR DISABLE UT ON 12F6 84 81 110V AH,VSETACT 
12F8 CD 10 INT VIDEO 1 SET ALTERNATE CURSOR TYPE 
IZFA 59 POP ex , RESTORE ex 
lZFI C3 RET 

12FC ERASE_CURSOR ENDP 

12FC 
IZFC 06 
IZFD S7 
IZFE 51 
IZFF B8 0000 
1302 A2 00F0 R 
1305 A3 00E6 R 
1308 A3 ODEAR 
1308 FC 
130C IE 
150D 07 
130£ IF 0009 R 
1311 8B DE ODE& R 
1315 
1315 Al 00F5 R 
1318 AB 
ll19 32 CD 
UII A A 
131C 83 E9 03 
131F 75 F4 
UZI B4 00 
1323 10 ZA 
1325 A 
1326 32 co 
1328 AA 
1329 59 
132A SF 
1328 07 
152C Cl 
132D 

132D 
132b0 
1330 
1333 
1337 
lllC 
133F 

Al OOFl R 
25 DOFF 
2J 06 O0CE R 
ZE+ F6 26 06SC R 
A3 OOE6 R 
Cl 

;••·································································· 7 SU BR 0 U T I N E ,. . 
J • MAHE , ICIHIFCLR • 
j ,. . 
j ,. . 
; . ,. . , . 
KIHIFCLR PROC NEAR 

PUSH ES 
PUSH DI 
PUSH ex 
MOV AX,O 
HOV KKHINST,AL 
MOV KKHCCA,AX 
110V KKHEOP,AX 
CLD 
PUSH 
POP 
110V 
HOV 

IICL020• 
HOV 
STOSH 
XOR 
STOSI 
SUI 
JNZ 
110V 
11OV 
STOSH 
XOR 
STOSI 
POP 
POP 
POP 
RET 

KIHIFCLR ENDP 

1••·································································· r SUBROUTINE p 
;M 
1 • HA11E , KCAL CCH • 
;M 
j ,. . 
yN !t 
; .. ~································································· KCALCCH PROC NEAR 

110V AX,KKCUSR 
'AND AX,O0FFH 
sun 
T:UL 
tlOV 
RET 

DS 
ES 
DI,DFFSET KKIHIUF 
CX,KKEOPNAX 

AX,KICCHRSP 
INPUT BUFFER SPACE CLEAR 

AL,AL 
1 SET SPECIAL SPACE CODE 

CX,l 
UCLDZO 
AH,HANATTR 
Al ,ASTER 

1 CLEAR SCAN CODE AREA 

Al,Al 
1 SET••' CHARACTER CODE 

ex 
DI 
ES 

AX.,BASE 
t1Ul0l 
KKHCCA, AX 

GET CURSOR POSIYIOII 
GET X-PDSITION 

J CALCULAlE ICKHCCA 
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1340 

1340 Ol 
ll4I 
1341 51 
1362 22 06 OOEI R 
ll46 8 A OE O0EJ R 
134A D2 co 
ll4C 04 01 
ll4E 2E, F6 26 1340 R 
1353 59 
1354 Cl 
1355 

GET ZENlAlUtHANlAlU ATTRIBUTE 
GET DATA ROTATE COUNT 

I CAL CUL A TE EL EftfNT OF INPUT BUFFER 
ZENlAlU ... 6 
HAHUlU •.. l 

1355 
1355 Al ODEA II 
1358 ZE+ F6 36 1340 II 
llSD 2A f4 
135F Ol 06 OOfE R 
136.S A3 0105 R 
ll66 C7 06 OID7 R FFFF 
136C El lOED R 
136F Cl 
1370 

1370 
1370 OOlC DOlC 
1374 OOlC OOlC 
1378 0000 OOIC 
137C 0000 0024 
lllO 
1380 FF FF 
1382 12 05 
1384 56 02 
13586 2 8 01 
1388 6 4 00 
lllA 32 00 uac 16 00 
lllE oa 00 
1390 0 4 00 
1392 02 00 
1394 01 00 

1396 
1396 u co 
1398 74 08 
139A Al 013f: R 
139D AS 0141 II 
llAO El 15 
llA2 
llA2 AO OOFD It 
13A5 2E• F6 26 oau 11 
llAA AJ 0148 R 
13AD al IE Ollf R 
llll 21 Da 
llll U IE 0144 R 

1317 
1317 33 DI 
1389 AO 0190 II 
lllC lC 01 
13BE 7 4 0 4 
llCO lC 0 4 
llC2 75 06 
1 JC4 
llC4 FF OE 0144 R 
llCI 17 01 
llCA 
llCA AO OOFA R 
llCD 9 8 
llCE 88 E8 
llDO 4D 
llDl 83 lE DUE R IA 
llD6 7E Ol 

lCALCCN CIIDP 

;••··········································•·1••··················· ;x S5 U IR OUT I HE • ;x 
1 • IIAHE , lCAl EUI • 
I a • 
; . . 
I• • 
j 
; . . 
; . . 
;••·································································· flHINVAl DB l 
lCALfLH PROC HEAR 

PUSH ex 
AND Al,ZfNATTRI 
HOV Cl,ROATCNT 
ROL Al.CL 
ADD Al,l 
HUL ELHIHVAL 
POP ex 
RfT 

lCAlELN ENDP 

:••·································································· ;a SU IR OUT I HE • ; 
j NAME + KCSRDSP 
j ;M ,. . ,. . ; ; i••••••••••••••••••••••••••••••••••••••••••••••••••n•••••••••••••••• KCSRDSP PROC NEAR 

HOV AX,llNEOP 
DIV ElHIHVAl 
SUII AH,AK 
ADD AX.BASE 
HOV DCRSRP,AX 
HOV DSTRTP,OFFFFH 
CALL llDISP 
RET 

lCSRDSP ENDP 
;♦♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+-+♦♦♦♦♦♦H♦♦♦♦♦♦♦♦♦♦♦+♦+♦++♦♦♦♦♦♦++++ 
;+ PRIVATE CONSTANT < UOHOEDT > + 
1+♦+♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦++++++++♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+++++++♦lUFCAA, 

DH 
DH 
DH 
DH 

DECAJST, 
DI OFFH,OFFK 
DI 12H,OSH 
DI S6H, OZH 
DI 21H,01H 
DI 64H,OOH 
DI l2H, OOH 
DI 16H,OOH 
DI OIH, OOH 
DI 04H,OOH 
DI 02H,OOH 
Da OlH,OOH 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••n••••••• 1• SUIROUTINE • llOHOEDT • ,. . 
1• EDIT DISPLAY IUFFER FOR ltANJI SELECT • ,. . 
I• PARAH • • • AX • 0 , CALCULATE llOHODSP • 
1 • • 1 , SET UOHODSP FRQ.11 llOHOSUU • , . 
lKOHOEDT PROC NEAR 

TEST AX,AX 
JZ lHEDOlO 
HOV AX,KKOHOSUU 
HOV KKOHODSP,AX 
JHP SHORT lHEDOZO 

KHED010 + 
HOV AL,lHILl 
HUl DATA07 
HOV llOHOOSP,AX 
KOV IX, lKOHOSUU 
SUI IX.AX 
HOV llOHOZAN, IX 

1••••••••••••••••• EDIT DISPLAY BUFFER lHED020, 
XOR 
HOV 
CHP 
JE 
CHP 
JHE 

lHED021• 
DEC 
HOV 

KHED022 
HOV 
CBN 
HOV 
DEC 
CNP 
JlE 

002111.0021 
002811,0028 
0000],0028 
0000],0036 

IX,IX 
AL,KKCHRHD 
Al, NDZENNUM 
lHEDOZI 
Al, MDKANNUM 
lHED022 

UOHOZAN 
BH, NUHY OHFO 

Al,TYHOOE 

CAlUCULATE CURSOR POSITION C COLUIIN) 
SET CURSOR POSITION 

1 DISPLAY CURSOR 

TVI02S 
TVIOll 
TV4O11 
TVI02S 

1 DUHIIY 

SET DISPUY POINTER 

CALCULATE DISPLAY POINTEl 

I CALCULATE llOHOZAN 

............... u 

NUKEUC YOIII t 
NO. COTO 

lOUHO ZAN I DOWN 
SET NUNERIC YON! FUD 

1 TV NODE CHECK 
IP,AX 
P 
KKHQL EN, 26 
lHEDOlO 
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13D8 BD 0003 
llDI 
IJDI DI E5 
IJDD DI ES 
IJDF 2E• II IE 1370 R 
13£4 ZEr EB &E 1372 R 
13E9 IE 
llEA 07 
UEI FC 
IJEC IA 26 OOEl R 
UFO 80 II 
IJF2 U 1139 R 
IJFS IA 26 OOEZ R 
1JF9 ao 79 
llFI U lll9 R 
llfE C7 06 OH6 R 0000 
1404 B6 O0 
1406 BZ J1 
1408 8B 2£ 0148 nR 
140C DI ES 
140E 
140E al JE 0144 R 01 
1413 74 4E 
1415 
1415 Al 00[4 R 
1418 E8 1139 R 
141B 49 
141C II CZ 
HIE ca 1139 R 
1421 49 
1422 52 
1423 IE 
1424 56 
1425 C5 36 0140 R 
1429 SE+ 8B 12 
142C 86 D6 
142£ 80 CE 80 
1431 80 E6 IF 
1434 SE 
1435 lF 
1436 8A C6 
1431 U 26 OOEl R 
14JC U IIJ9 R 
143F 49 
1440 IA CZ 
1442 8A 26 OOE2 R 
1446 E8 1139 R 
1449 5A 
144A 49 
144B FF OE 0144 R 
144F 42 
1450 FF 06 0146 R 
1454 45 
1455 45 
1456 IJ 3E 0146 R 07 
1451 7C 11 
145D FF OE 0146 R 
1461 El SO 
1463 
1463 F6 C7 01 
1466 74 18 
1461 F6 C7 02 
146 75 OD 
146D FF 06 0144 R 
1471 FF OE 0146 R 
1475 80 CF OZ 
1478 E 94 
147A 
147A FF OE 0144 R 
147E EB 33 
1480 
1480 SB CI 
1482 2D 0002 
1485 3 06 018E R 
1489 7D OZ 
148 EB 26 
148D 
148D FF OE 0144 R 
1491 Al DOE4 I 
1494 E8 1139 I 
1497 49 
1498 SB CZ 
lOA El 1139 R 
149D 49 
149E 51 
lOF II DE OllE R 
{{4}2 ·F ·iii"i 
1446 AD 
1447 34 0O 
1449 E8 1139 R 
14AC EZ FE 
144E 59 
{{35 3» oe our 
1403 41 
1434 41 
{33 @ ·ss 
1411 El 1139 R 
1411 EZ Fl 
{{2? Fr s¢ oe 

110Y 
ltHEDOJO, 

SHL 
SHL 
110Y 
11DY 
PUSH 
POP 
CLD 
110V 
110V 
CALL 
t10V 
110V 
Cl\ll 
110V 
oV 
110V 
110V 
SIil 

ltHED040, 
CHP 
JE 

ltHED045, 
HOV 
CALL 
DEC 
110V 
CALL 
DEC 
PUSH 
PUSH 
PUSH 
LDS 
110V 
XCHG 
OR 
AND 
POP 
POP 
110Y 
110Y 
CALL 
DEC 
110Y 
110V 
CALL 
POP 
DEC 
DEC 
IIIC 
INC 
INC 
INC 
CNP 
Jl 
DEC 
JHP 

KHED050, 
TEST 
JZ 
TEST 
JIIZ 
INC 
DEC 
DR 
JNP 

ltHED051 • 
DEC 
JMP 

KHED05Z• 
HOY 
SUI 
CNP 
JGE 
JHP 

KHED060 » 
DEC 
HOY 
CALL 
DEC 
HOY 
CALL 
DEC 
PUSH 
HOY 
HOY 

KHED07D, 
lODSM 
HOY 
CALL 
LOOP 
PDP 
SUI 

lt.HEDOIO, 
INC 
INC 
HOY 

KHED0ll • 
CALL 
LOOP 
INC 

ltHED09D, 

BP,3 

IP,I 

'.:keno rr 
CX,I-IORD PTR 
DS 
ES 

AH,ZENATTRl 
AL.81H 
KKIIDll 
AH,ZEIIATTRZ 
AL,79H 
Kr.llOIL 
KKDIIOCNT,O 
DH, HAl!I\ TT r: 
DL,JIH 
DP,KKOHODSP 
pr, 

KKOHOZAN,l 
KH[D050 

AH,HANATTII 
KKHOIL 
ltHED070 
ex ex, UHQLEN 

ex 
ex 
AX,SPACE 

KKHOIL 
ltHED08l 
UDHOCNT 

; BP X 4 
1tlt8FCAA(IIPI ;GET EDITION BUFFER POIIIT 
KltlFCAA( IP lC 2 l ; GET L EtlG. OF CANDI DAT A AREA 

i DS <--- ES 

SET FIRST CODE 
SET FIRST CODE 

l SET SECOUD CODE 
5T SLCOIID CODE 

I 

:iElECT 11Ut11EI? 
1 SELECT HUBER 

AX.SPACE 
KKHOIL 
ex 
AX,DX 
KKHOIL 
ex 
llX 
DS 
SI 

3:: {#T2,4.5"22F .35% {3'3.2Pr co. 
DL, DH 
DH,100000001 
DH,101111111 
SI 
DS 
Al,DH 
AH,ZENUTRl 
ICKHOIL 
ex 
Al ,DL 
AH,ZENATTRZ 
ltKHOil 
DX ex 
KKOHOZAII 
DX 
KKOHOCNT 
BP 
BP 
KKOHOCNT,7 
ltHED040 
KKOHOCNT 
SHORT KHEDDID 

i SET HANltAKU SPACE 

1 SET SELECT NUMBER 

1 EDIT UPER 

• 
CODE 

I SET UPER KANJI CODE I ATTRIIIUTE 

I SET LOWER KANJI CODE I ATTRIBUTE 

1 NEXT SELECT NUMBER • RENEM KOUHO POINTER 

IF SELECT NUMBER >= 7 
THEN REPEAT 

ADJUST KDUHO COUNT 

IH,NUIIYOKFG 
KHEDOS2 
BH, NUMSKIP 
KHEDOSl 
KKOHOZAN FORCED ADJUST "ZAN® 
KKOHOCNT FORCED ADJUST ltOUHO COUNT 
BH, NUHSKIP 
SHORT KHEDD4D 

KltOHOZAN 1 KOUHD ZAN 1 DOHN 
SHORT KHEDDaO 

AX,CX 
AX,Z 
AX, KltHQlEN 
KHEDD6D 
SHORT KHEDDID 

KKOHOZAN 
AX,SPACE 
KKHOIL 1 SET HANKAltU SPACE 
ex 
AX,DX 
KKHOIL SET SELECT HUHIER 
ex 
ex 
CX,UHQLEN 
SI,OFFSET KKHANQUE 

HANKAKU ATTRIBUTE SET 
COPY HANltAKU YOHI DATA 

1 CALCULATE COLUHN COUNT 

1 GET HANltAltU SPACE CODE 

i SPACE CLEAR 

A-206 



14Cl 
14€5 
14C7 
14CA 
14CE 
14DD 
14D3 
l4D7 
14D9 
14DC 
14£0 
14£2 
14£5 
14E9 
14ED 
14FO 
14F2 
14FZ 
14F4 
14F6 
14FI 
14FC 
1501 
1501 4D 
lSOZ 4D 
lSOl 75 
1505 11 
1507 19 
150A 
150A 
lSOD 
lSOF 
1512 
1515 
1517 
1519 
l 51C 
151E 
151E 
1520 
1522 
1524 
1526 
1528 
1521 
152D 
152F 
1531 
1533 
15l4 
1554 
15l7 
lSll 

IA 26 DOEl R 
10 81 
El lll9 II 
U 26 OOEl II 
110 7A 
ES 1139 II 
U 26 OOEl II 
110 8E 
ES lll9 II 
IA 26 OOE2 II 
110 6l 
ES 1139 II 
8B 16 0144 R 
81 EZ O3FF 
BD 0014 
21 co 

AH,ZENAT TRI 
Al, llH 
ltKHDll 
AH,ZENATTRl 
AL ,7AH 
ltKHOll 
AH,ZEIIATTRl 
AL,8EH 
ltKHOll 
AH,ZENATTRZ 
AL,63H 
KKHOIL 
DX,UOHOZAN 
DX,D3FFN 
BP,10x2 
AX,AX 

1 SET "JF FIRST CODE 

SET "J" SECOND CODE 
SET "ZAN" KANJ! CODE 4 ATTRIBUTE 
SET "ZAN" KANJI CODE 4 ATTRIBUTE 

Dl EA 
73 08 
ZE• 0Z 86 1380 R 
Z7 
ZE, lZ A6 llll R 

153 

ED 
DO 
0404 

F6 C6 FO 
75 OF 
Al OOE4 R 
Ea lll9 II 
D3 E2 
FE CD 
80 FD 01 
75 EC 

B4 00 
IIA C6 
24 FO 
D2 ES 
oc 30 
€8 1139 R 
D3 EZ 
FE CD 
75 ED 
21 co 
Cl 

II& 0001 
Cl 

lSll El l ZEC II 
lSll II 16 OOF3 II 
153F 6A 16 0101 R 
1543 8A l6 OOFC R 
1547 10 20 
1549 IA 0E 0102 R 
154D 32 ED 
154F 
154F E8 1557 II 
1552 FE CZ 
1554 E2 F9 
1556 Cl 
1557 

HOV 
HOV 
CALL 
NOY 
NOY 
CALL 
NOY 
NOY 
CALL 
NOV 
NOY 
CALL 
NOV 
AIID 
NOY 
SUI 

ltHEDlOD, 
SHR 
JNC 
ADO 
DAA 
ADC 

ltHEDllD I 
DEC 
DEC 
JHZ 
NOY 
NOY 

ltHEDlZD, 
TEST 
JIIZ 
OV 
CALL 
SHL 
DEC 
CNP 
Jl4Z 

ICHEDllO, 
NOY 
NOY 
AIID 
SHR 
OR 
CALL 
SHL 
DEC 
JIIZ 
SUI 
RET 

ltHED9DO, 
MOV 
RET 

UOHOEDT ENDP 
;00 CLLL XKNN AX KINKY RX NIN IX IL NIK IN IL JR J It OE L I I OE 3 OE IL IL JEE3Ott OEEO Ot 0 0O OE0 0 00t to •• • 11 CLEAR OPERATOR INFOIIATION LINE • ; j',,"1299000000000000000000000000000000000000000000000000000000 

NOV AH,llH 
NOV CX,ZDODH 
INT l OH 
CALL ERASE CURSOR 
Hov DX,KKCUSR 
l'IOY DL. DOILP 
NOV OH,KKOILP 
NOV Al.lLANK 
NOV CL.DOHN 
XOR CH,CH 

CLODlO, 

DX,1 
ltHEDllD 
Al,8YTE PTR DECAJST(IPJ 

AH,BYTE PTR DECAJST(llllPJ 
BP 
IIP 
ltHEDlOO 
DX,AX 
CX, 0404H 

DH,DFDH 
ltHEDllD 
AX,5PACE 
KKIOI 
DX.CL 
CH 
CH, l 
ltHED120 

AH,HAIIATTR 
AL,DH 
AL. OFDII 
Al ,Cl 
AL.30H 
ltlt►IOIL 
DX.CL 
CH 
ltHEDllD 
AX.AX 

1 ••• ZERO SUPPRESS 

1 SET SPACE CODE INSTEAD OF ZCRO 

l GET TO P!I-REGISTER 

I 111 SET HUNIER DATAISl 

ADJUST TO DISPLAY CODE 
SET UHBER 

AX,1 

1 EllASE CURSOR 
;LOAD lANA-lAN CURSOR POSITION 
ilOAO TOP POSITlON OF Oil 
1LOAD Oil POSITION 
1LOAD BLANK DATA 
LOAD HUMBER OF Oil 

CAll 
INC 
LOOP 
RET 

CLOIL ENDP 
1111• MDISP 111••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1 
11 WRITE CHARACTER : ,. . 
{,,{Z,3{9900000000000000000000000000000000000000000oo00oooooooao 

PUSH SI 1SAVE REGISTER PUSH DI 
PUSH IP 
PUSH ex 
PUSH IX 
PUSH AX 
PUSH AX 
HOV AH,82H 
INT lOH 
POP AX 
HOV ll,OFH 
HOV CX,DDl 
MOV AH,8AH 
I NT 1 OH 
PDP AX 
PDP IX 
POP ex 
POP IP 
PDP DI 
PDP SI 
RET 

MDISP 
DL 
ClOOlO 

1CLEAR OIL 

1RETURN lO CALLER 

1557 
1557 56 
l SSI 57 
1559 55 
155A 51 
1558 53 
15SC SO 
lSSD SO 
USE ... az 
1560 CD 10 
1562 58 
1563 U DF 
l.S65 19 0001 
1568 4 8A 
156A CD 10 
156C 58 
156D 51 
156E 59 
l56F SD 
lS70 SF 
1571 SE 
1572 CJ 

1SIIT ALTERNATE CURSOR 

1SET COLOR CIN GRAPHIS IIODE> 

IRRITE DISPLAY 
!RESTORE REGISTER 

1RETURN lO CALLER 
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1573 ]],2,,,5¥%oooooooooooooo0000000000000000000000000066 ,. . . 
jK PROGRAM NAHE+ DTINST 

'G DESCRIPTIVE RAHE+ DATA INSERT PROCESS ROUT:NE 
; 
IX FUNCTION; THIS ROUTIN INSERTS A CHARACTER FRONT OF THE CURSOR 
I POSITION AND MODIFIES END POS; ON '®% /R ,. 
j ,. 
j ,. ,. 
;K OUTPUT+ KANA-KAN COMMON TABLES ,. ,. 
; ,. ,. ,. 
1 ,. , . 
; ,. ,. 
; 
•• ,. ,. ,. ,. 
:····································································· ' ::••••<DTINST>•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
111 HHEN NOT INSERT KEY PRESSED ON INSERT NODE : 
; THIS SUBROUTINE IS CALLED 
;: ax, OFFSET OF DATA POSITION TO INSERT • ,. : 
;}41"4?]}{2 ;2'{"99000000000000000000000000000000000000000000006 

PUSH BX I SAVE REGISTERS 
PUSH ex 
USH DX 
PUSH 51 
PUSH DI 

DT1_010'-,%,4 xHTDTA 
DT1_020 IIOV SI, tX 

LEA Dl,kkIUDUF 
ADO Dl,UIICCA 
NOV ex.DX 
CLD 
REP 

LE,, 
POP 
POP 
POP 
POP 
POP 

• 
LINKAGE, 

INPUT, ax-- OFFSET OF DATA POSITION TO INSERT 
DX-- DATA LENGTH TO INSERT 

RETURN CODES: (AX) 

0 - SUCCESSFUL 
I - INVALID OPERATION 

EXTERNAL REFERENCES• 

Rour1Es, toPcHEcK- £{f5{-42,#01Fr sw rPosrrzo or 

TAILES, KANA-KAN COPIHON TABLES 

REGISTERS, AX - RETURN CODE 
ALL OTHERS UNCHANOED 

CHANGE ACTIVITY, VERSION 00.00 

1S7S 
IS7l 53 
1574 Sl 
157 S sz 
1576 56 
1577 57 
1571 
1571 El 1593 R 
1571 
1571 II F3 
157 D 8D 3E 0009 R 
1581 OS SE OOE6 R 
1515 II CA 
1517 FC 
1511 FSZ A& 
15U 
158A 
151A aa 0000 
!SID SF 
158E SE 
ISIF 5 A 
1590 59 
1591 53 
1592 
1592 cs 
159.3 

1593 
1593 
1596 
159A 
1S9C 
I59E 
15AZ 

1544 
15A4 
15A7 
l5A7 
l5AI 
15AF 
1513 
1517 
158 
151A 
151C 
151D 
151F 
15CO 
15CO 

Al 00EA R 
3B 06 00E6 R 
76 24 
OS C2 
SI 06 00EI R 
76 03 

El I5C5 R 
II OE ODEA R 
2 OE 00£6 R 
8D 36 0009 R 
{} 3¢ ·oex i 
SB FE 
03 FA 
FD 
FSz A4 
FC 

01 U ODEA R 

NOV 
CHP 
JIE 
ADO 
CMP 
JNA 

XHT 010+ 
- CALL 

xrT_02°',,y 
SUI 
LEA 
ADD 
DEC 
NOV 
ADD 
STD 
REP 
CLO 

xm_00',,, 

PIOVSI 

PROC NEAR 
AX,KKHEOP 
AX, KKHCCA 
XHT 030 
AX, DX 
AX,KK EOP HAX 
XAT_020 

HODEDP 

CX,KKHEOP 
CX,KKHCCA 
Sl,KKINIUF 
S1,KKHEOP 
SI 
DI, SI 
Dl,DX 

PIOVSI 

KKHEOP , DX 

I TRAHSNIT DATA OF INPUT BUFFER 

GET OFFSET VALUE OF DATA TO 
GET OFFSET or INPUT BUFFER 
DI POINTS CURSOR POSITION 
GET DATA LENGTH 
SET DIRECTION FLAG 

l INSERT DATA 

INSERT 

AX,OH 
DI 
SI 
DX ex 
IX 

SET RETURN COOEINORKAL> 
RESTORE REGISTERS 

pr_990. 
RET 

OTINST ENOP 
1 RETURN TO CALLER 

I ;111111111<XHTOATA>llllllll1•••••••••••••••••••••••••••••••••••••••••••••• ,. . 
1 I TRANSPIIT DATA FROII INPUT BUFFER TO ITSELF • ,. . 
j INPUT DX, DA TA LENGTH TO INSERT • ,. . 
1•••••<XKTOATA>••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

' XKTOATA OET END POSITION OF CHARACTERS 
CURSOR POS. >• END POS. t 
NO, ... 
YES, .•• 
CHECK BOUNDARY 
IF END POINTER•< END OF IUFFER 

ELSE 
HOOIFY END POSITIDN 

I OET DATA LENOTH OF XHTION 

I SET POINTER OF HOVOIENT AT FIRST 

I SET POINTER OF HOVEHENT THE POINT 

SET DIRECTION FLAO 
XPIT DATA 
RESET DIRECTION FLAO 

I UPDATE ENO POSITION OF DATA 
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~ 15C4 XMT_990 
15C4 CJ RET 
15C5 XP1TDATA EHDP 

1■11■1<NODEOP>•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
j • j MODIFY EHD POINTEJt • j • j t <MO DE OP > tN N N N N N N N N N N N N N N N IN N N N N N N N N N N NM N N N N N N N N t 3N 3N M 3N M N JN 

15C5 P10DEOP PROC NEAR 
15C5 8D 36 0009 R LU SI,KKIHBUF l ·OET OFFSET OF INPUT IUFFER 
15C9 Ol l6 OOEA R ADD Sl,KKMEOP 
15CD a.s EE 02 SUI S1.2 l SI POINTS ATTR OF LAST CHARACTEJt 
15D0 OD_020 + 
15DO 83 FA 06 CNP DX,ZEHLEN CHECK DATA LENOTH OF INSERTION 
l5D3 75 29 JHZ op_070 IF HANUKU DA TA 
15D5 NOD_030, CALL ELSE IZENUKUl 
15D5 El 1612 R OETATRI OET ATTR OF LAST CHARACTER 
15D8 74 04 JZ MOD 040 LAST CHR. = HANKAKU T 
15DA aa 06 NOV AL,ZEHLEN NO.LAST CHR. • ZEHUKU 
15DC El 2E JIii' SHORT HOD_990 GOTO RETURN 
15DE MOD_040 YES.LAST CHR. • HAHKAKU 
15DE Al OOEA R HOV AX,KKHEOP GET END POSITION OF CHARACTERS 
15El .n 06 ODES R CAP AX,KKEOP HAX CHECK BOUNDARY. 
15E5 7 4 04 JZ HOD 050 
15E7 IO 03 HOV AL, !HDEX 
15E9 El 21 JIii' SHORT NOD_990 DOTO RETURN 
l5EI 0_050',,,, 
15EI ll EE 035 SI, INDEX SI POINTS LAST 2ND CHARACTER ATTR. 
15EE El 1612 R CALL OETATRI GET ATTR. OF DATA THAT SI POINTS 
15F1 75 Oft JHZ HOD 060 

A 
15F3 10 06 HOV AL,lEHLEN 
l5F5 El 15 JHP SHORT HOD_990 1 GOTO RETURN 

I l5F7 HOD_060 
15F7 El 1619 R CALL CLEAR3 CLEAR LAST S BYTE OF INPUT IUFFER 
15FA ao 09 NOV Al, ZENLEN♦INDEX UPDATE END POINTER 
15FC El OE JNP SHORT NOD_990 DOTO RETURN 
l5FE NOD_070, CALL 
15FE El 1612 R OETATRI GETATTR 
1601 7S Oft JHZ HOD 010 IF LAST CHARACTER IS HAHKAKU 
1603 BO 0J HOV AL, INDEX 
1605 El 05 JNP SHORT HOD_990 
1607 NOD_oao, CALL I ELSE (ZENKAKU) 
1607 El 1619 II ClEAR3 CL EAR SPACE AREA 
160A ao 06 NOV Al,ZENLEN UPDATE END POINTEJt 
160C OD_990 CIH l60C 91 
160D 29 06 ODEA R SUI KKHEOP, AX 
1611 C3 RET 

A 1612 NODEOP EHDI' 

' ; ···••<GETATRI >••····························••n••·••u••············ _,;' ; I 
; SI, OFFSET OF DATA ATTRIBUTE I 
; I 
; I ■■■l<GETATRI )IIIIIIIJl■lllllllllllllllllllll■llllllllllllll■■IIIIIII■

1612 GEUTRI PROC NEAR 
1612 IA 04 HOV AL,BYTE PTR DS,tSll 

; GET ATTRIITEOP OF CHARACTER 
1614 22 06 00El R AND Al, ZEIIA TTRl 1 ZEHKAKU OR HANUKU 
1611 cs RET 
1619 GETATRI ENDP 

j xx XN<CL EAR'J> NNN XX XX N IN X N XX NXN N N IN A N N N N N KN N N N N N N IN N X N X IN IN N IN N N N N IN N IN N N 
; • ; THIS ROUTINE THE CLEAR SPACE AREA lllYTEl • ; • ; SI, POINTS THE AREA FOR CLEAR CHAR I 

'\ 1619 

4 1619 50 
16 IA ao 3E 0009 R 
161E 03 lE ODE& R 
1622 &!J EF 0J 
1625 Al OOFS R 
1628 fC 
1629 A 
162A 32 co 
162C A A 
162D S8 

162E c3 
l62F 

; 
;Mt<CL EAR3>XX ¥ N MK EN N X NIN X K X IN N NIN A N IN IN N IN MN M X K JR MN JN IN N N IN N X YIN X NIN YIK IA N IN N IN IN 
CLEARl PROC HEAR 

PUSII AX 
lEA DI.UIHIUF CET OFFSCT YALU[ OF IUPUT IUFFE!t 
ADD DI.KKEOPMAX 
SUD DI, IIIDEX SI POINTS TIIE TOP OF CLEARIKG AREA 
110V AX, UCH!tSP 
CD 
51 DSM I SET SPACE CODE 
XOR AL.Al 
STOSI 
POP AX 

RET 
ClEARl ENDI' 

;••··································································· 
,. 
11 PROGRAN MANE, DTSHFT 
I I 
I DESCRIPTIVE MANE, SHIFT DATA 4 ODIFY END POSITION ,. ,. 
I I ,. 

RETURN TO CALL ER 

FUNCTION, WHEN DELETE KEY OR BACK SPACE KEY IS PRESSED, 
THIS ROUTINE SHIH CHARACTERS AFTER THE POSITION 
POINTED IY AX REGISTER ; ,. LINKAGE + 

j 
j INPUT, AX -- POINTS DATA TO IE DELETE ,. ,. OUTPUT, DX -- LENGTH OF DATA TO IE DELETED 
j 
j RETURN CODES I IAXl 
I l 
I I 0 - SUCCESSFUL ,. 1 - SUCCESSFUL ,. ,. EXTERNAL REFERENCES, 
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162F 
162F 53 
1630 51 
1631 56 
1632 57 
1633 JI 06 DOE.A I! 
1637 73 31 
1639 8D 36 0009 I! 
163D DJ FD 
163F 8A 44 o1 

1642 ES 1342 R 
1645 8 DD 
1647 II FE 
1649 0J F2 
1641 ID OE ODD9 I! 
164F 03 DE ODEA R 
1653 28 CE 
1655 83 F9 DO 
1651 7C 10 
165A 74 05 
l65C FC 
1'5D F3' A4 
165F 
165F 29 16 ODEA R 
1663 El 16 7Z R 
1666 01 16 ODEA R 
166A 
166A B8 DODO 
166D 5F 
l66E 5E 
16'f 59 
1670 5 
1671 cs 
1672 

yM 
; W ROUTltlES I EOPCHECK -- CHECK END POSITION AND SET HANKAKU 
SPACE OR PSECIAL CHR. • 3N 
I TABLES+ ,. . 
;a REGISTERS, AX - RETURN CODE • 
;x ALL OTHERS UNCHANGED • 
;M 
1• CHANGE ACTIVITY, VERSION 00.00 • 
;M 

1••··································································· I 

1•••••<DTSHFT>•••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,. . 
1• THIS ROUTINE SHIFTS DATA OF INPUT SUFFER LEFT 
1• INPUT, AX -- DATA POSITION TO IE DELETED ,. . 
1•••••<DTSHFT>•••••••••••••••••••••••••••••••••••••••••••••••••••••••• DTSHFT PROC NEAR 1 

PUSH IX I SAVE REGISTERS PUSH ex 
PUSH SI 
PUSH DI 
CNP AX,KKNEOP 
JAE DTS 020 
LEA SI,KKINBUF 
ADD SI,AX 
HOV AL,BYTE PTR 

CALL 
NOY 
NOY 
ADD 
LEA 
ADD 
SUI 
CNP 
JL 
JZ 
CLD 
REP rs_o18,,, 
CALL 
ADD 

DTS_ozo, 
NOY AX, OH 
PDP DI 
PDP SI 
PDP ex 
PDP BX 
RET I RETURN TO CALLER 

DTSHFT ENDP 1 

:••·································································· ,. 
I PROGRAM MAME+ EOPCHECK 

KCAlflN 
DX,AX 
DI,SI 
SI,DX 
CX,KKINIUF 
CX, KKHEOP 
CX,SI 
CX,OH 

3#: : 
HOvs 
KKHEOP, DX 
EOPCHECK 
KKNEOP,DX 

• 

I CHECK POINTER 
I AX>= NED POSITION 

1 GET OFFSET OF INPUT IUFFER 
1 SI POINTS DATA TO BE DELETED 

DS, [Sl+l l 
I GET ATTR. Of DATA 

CHECK ZENKAKU OR HANKAKU 
SAVE DATA LENGTH 
DI POINTS DESTINATION POSITION 
SI POINTS SOURCE POSITION 
GET OFFSET OF INPUT BUFFER 
GET OFFSET OF DATA TO IE DELETED 
ex= REPEAT CNT. 

1 CHECK REPEAT CNT. 
I REPEAT CNT. < 0 
; REPEAT CNT. = 0 

I SET DIRECTION FLAG 
I TRANSFER DATA OF INPUT BUFFER 

SET PARANETER FOR EOPCHECK 
CHECK EDP 
RESET PARANETER TO RETURN 

SET RETURN CODEC NORl'IAL ) 
RESTORE REGISTERS 

; 
1 DESCRIPTIVE HANE, CHECK END POSITION AND SET SPACE OR SPECIAL 
; 
1• FUNCTION, CHECK END POSITIOII AND SET SPACE DR SPECIAL 
Ix CHARACTER ,. 
;K LINKAGE; 
; 
;a INPUT• DX-- <>D1 LENGTH OF DATA TO IE DELETED 
i =Or INSERT PROCESS ,. • 

1672 
1672 
1673 
1676 
167A 
167C 
1610 

56 
Al ODEA R 
JI 06 OOE& R 
73 IA 
8D 36 0009 R 
Ol FO 

;a OUTPUT• NONE 
; 
J RETURN CODES (AX) ,. 
;x 0- SUCCESSFUL 
1• 1 - SUCCESSFUL ,. 
1• EXTERNAL REFERENCES, 
; 
1 • ROUT Ill ES, NONE 
; 
; TABLES; ,. 
1• REGISTERS, AX - RETURN CODE 
1 • All OTIIER~ UIICHANGED 
; 
;• CHANGE ACTIVITY+ VERSION 00.00 

;: •••••••••••••••••••••••••••••••••••• Jllll■a■IIIW■■••··•·•F»l■IIIW■I• 
I 

:•••••<EOPCHECK>•••••••••••••••••••••••••••••••••••••••••••••••••••••: 

:: CHECK END POINTER AND CLEAR FICL D OF srACE ARCA : 
1• INPUT, DX, <> 0 ,LEIIGTH OF DELETE DATA • 
1 • • D , lt/SERT PROCESS • 

:=••••<EOPCHECK>•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EOPCHECK PROC NEAR 

PUSH Sl 
oV AX,KKHEOP 
CHP AX,KKEOPHAX 
JAE EOP 990 
LEA SI,KKINBUF 
ADD Sl,AX 

; SAVE REGISTER 
GET EIID POSITION 
CHECK BUFFER END 
GOTO RETURN 
GET OFFSET OF INPUT BUFFER 
SI POINTS lllSERT AREA 
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1612 8 8 C2 
1686 Bl Ol 
1616 T6 Fl 
1688 8 4 co 
161A 7S Ol 
161C II 0001 
161F 
161F s Cl 
1691 
1691 El 169A R 
1694 EZ Fl 
1696 
1696 33 co 
1698 SE 
1699 Cl 
169A 

169A 
R 169A Al OOFS 

169D FC 
169E Al 
169F 32 co 
l6AI AA 
16AZ Cl 
16AJ 

16AJ 
16A3 
16A6 
16A9 
lUC 
16AF 
lUO 

100 
1610 
168J 
1616 
1619 
16BA 

Al OOE6 R 
U OOFl R 
El 161A R 
Al 0107 R cs 

Al OOEA R 
El 168A R 
Al 0109 R 
Cl 

161A 
lOA 51 
un 81 o3 
161D f6 fl 
UIF 32 E 4 
16Cl 0J 06 OOEE R 
16CS 59 
16C6 Cl 
16C7 

HOV 
HOV 
DIV 
TEST 
JHZ 
HOV tor_09',,, 

EOP 100• 
- CALL SETSPC 

LOOP EOP _100 

EOP -
990

' XOR AX,AX I RETURN CODE I NORIIAL 
POP SI I RESTORE REOlSTER 
RET I RETURN TO CALLER 

EOPCHECK ENDP 
1•••••<SETSPC>1111111111111111•••••••••••••••••••••••••••••••••••••••• ,. . 
;I SET HANKAKU SPACE AFTER END DATA POSITION 1 
; SI, POIICTS HEAD POSITION TO IE INSERT ,. . 
1•••••<SETSPC>•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SETSPC PROC NEAR I SET SPACE CODE 

MOV AX,KKCHRSP ; GET SPECIAL CHARACTER CODE 
CLD 
STOSH 
XOR 
STOSI 
RET J RETURN TO CALLER 

SETSPC ENDP J , . 
; 
i• PROGRAH NAHE SUBROUTINE ILOCK • 
1 • SETSTRCL • 
; SETENDCL • 
1 • GETCULH • j STATUS» ,. . 
i• FUNCTION, CALCULATE COLUHH POSITION• FROH POINTER DF INPUT IUFF.• 

AX,DX 
CL, lllDEX 
Cl 
Al,Al 
EDP 090 
AX,T 

I CHECK 

CX,AX 

I SET HANKAKU SPACE 

Al,Al 

,. LINKAGE, 
j 
; INPUT, 
j 
; 
j OUTPUT, 
j 
j RETURN CODES, HOH 
j ,. EXTERNAL REFERENCES 
j 
; ROUTINES, HONE ,. 
j TAIL ES, 
; 

• • • • • • • • • • • • • • • ; REGISTERS+ AX- RESULT 
l • All OTHERS UNCHANGED • ,. . 
1• CHANGE ACTIVITY, VERSION 00.00 • 3M , . 
l 
i•••••<SETSTRCL>••••••••••••••••••••••••••••••••••••••••n•••••••••n■
1• I 
l • SET START PDSITIOH FOR DISPLAY ROUTINE 1 
j 
1•••••<SETSTRCL>•••••••••••••••••••••••••••••••••1111111111111••••••u SETSTRCL PROC NEAR 1 

HOV AX,U:HCCA I OET START POSITION 
HOV KKINP,AX I SET START POINT FOR DISPLAY 
CAL l GETCULH 1 
HOV DSTRTP,AX I SET START COLUflll FOR DISPLAY RET I 

SETSTRCL ENDP 
1•••••<SETENDCL>•••••••••••••••••••••••••••••••••••••••••••••••u••••• j 
1• SET END POSITION FOR DISPLAY ROUTINE I 
K 
j MM<SET ENDCL>NM KN KN NN IN N IN NM IN N KN INN N N N IN NM NNN N N N IN IN IN IN IN IN N IN IN IN It It I I I I I I 
SETENDCL PROC NEAR 1 

HOV AX,U:HEOP I GET END POSITION 
CALL GETCULH 1 
HOV DEN DP,AX SET END POINT ICOLUtVll FOIi DISPLAY 
RET I 

SETENDCL ENDP 
1•••••<GETCULH>••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1• I 
1• CALCULATE COLUHN POSITION ■
yM 
j t<GE TCUL H> NM KR KN RN N N XX N NIN M N N IN N INN IN IN IN IL IN JR IN ON t 3 JO OOOO OO OE OE O 00 0t 
OETCULH PROC NEAR 1 

PUSH ex 
HOV Cl,INDEX 
DIV Cl 
XOR AH,AH 
ADD AX,BASE 
POP ex 
RET l 

OETCULH ENDP 
i•••••<CDCHCKl>••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• 

CL EAR AH 
GET CDLUHH POSITION 

CODE REASO:IALE CHECK 

INPUT I Bl I CODE 
AL +RAINGE TYPE 
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16C7 
16C7 72 
16€8 7A 
16C9 DZ 
16CA 0A 
16C 30 
16CC 39 
16CD A7 
16CE DF 
16CF 
s Q004 
• ODDI 

l6CF 
16CF 53 
16D0 51 
16D1 55 
J6D2 lC DI 
16D4 72 IE 
1606 lC 04 
16D8 77 1A 
1694 32 E4 
16DC FE C8 
16DE II £1 
16£0 DI ES 
16E2 2E• II 9' 16C7 R 

I I • 1•••••<CDCHCkl>••••••••••••••••••••••••••••••••••••••••••••••••••••••~ 
;+♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+♦♦♦♦
RNGTBL1 + 

DI 
DI 
DI 
DI 
DI 
DI 
DB 
DB 

RHGTllll, 
RHGHAXl EQU <RHGTllll-RNGTlll l/2 
RHGHINl EQU OlH I RANGE HINIHUH , . 
CDCHCICl PROC HEAR ; 

PUSH ax I SAVE REGISTERS 
PUSH ex . 
PUSH IP 
CHP Al,RNGHINl 
JC CDI 050 
CMP AL,RNGHAXI 
JA CDI 050 
XOR AH,AH 
DEC AL 
HOV BP,AX 
SHL IP, 1 
HOV DX,HORD PTR 

I 
72H 
7AH 
02H 
01\H 
lOH 
l9H 
OA7H 
ODFH 

TEN KEY SCAN CODE 

GRAPHIC KEY SCAN CODE 

IIUMERIC CODE 

HAHKAKU KATAKANA CODE 

CHECK RANGE TYPE 
Al<RIIHGE HIN.,THEN ERROR RETURN 

AL>RANGE MAX.,THEN ERROR RETURN 

16E7 
16E9 
16£1 
16ED 
16£F 
16F2 
16F4 
16F4 
16FT 
16F7 5D 
16F8 59 
UF9 SI 
UFA Cl 
16F 

SA FJ 
72 09 
3A DA 
72 05 
II DDGD 
El Dl 

II ODDI 

CHP 
JC 
Ct1P 
JC 
HOV 
Jt1P 

cD1_050',,,,y 
cD1_990',,, 

POP 
POP 
RET 

CDCHCKl £NOP 1 
1•••••<COCHCK2>••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,. . 
IM CODE REASONABLE CHECK Z (CHORD) n ,. . 
IM INPUT + BX+CODE 
AL+RANGE TYPE ,. . 
1•••••<CDCHCKZ>••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
,++♦♦♦♦♦♦+++++++♦+♦♦♦♦♦♦++♦+♦♦♦♦♦♦♦♦♦+♦♦♦♦♦♦♦♦♦+♦♦♦+♦♦♦♦♦♦♦♦♦♦♦+++++++ 
RNGTILZ• 

DN IZ4FH 
DH 1251H 
DH 129FH 
DW 12F1H 
DH 8340H 
DH 8393H 

,++♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦+++++♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦
RNGTILLZ, 
RNGMAXZ EQU (RNGTBLLZ-RNGTBL2)/2 
RNG?IIN2 EQU DlH I RANGE HINlltllll <WORD TYPE> , . 
cccK? £}7 {ER } save RsorsrRs 

PUSH ex I 
PUSH IP I 
CHP AL,RNGMIHZ I CHECK RANGE TYPE 
JC CD2 050 1 AL<RANGE MIN.,THEN ERROR RETURN 
CMP AL,RNGMAXZ 1 
JA Cp2_050 J AL>RANGE MAX.,THEN ERROR RETURN 
XOR AH,AH 
DEC Al 
HOV IP,AX 
MOY Cl,OZH 
SHL BP,CL 
HOY DX,HORD PTR 
CMP BX,DX 
JC CD2 050 
ov Dx,HORD PTR 

AX,DlH 

IP ex 
BX 

RNGTIL lC IP l 
I GET RANGE (DH•HAX,,Dl•HlN.l 
I ! CODE =< MAX. 
I NO, THEN .. , . 
I ! CODE>= HIN. 
I NO, THEN .... 
I SET RETURN CODE (NORMAL) 
I GOTO RETURN 
I 

1 SET RETURN CODE (ERROR) 
I 

I RESTORE REGISTERS 
I 

' 

DH,BL 
CDl 050 
BL.DL 
CDl 050 
AX.DH 
SHORT CD1_990 

RETURN TO CALLER 

16FI 
16F 824F 
16FO 1251 
16FF 129F 
1701 12Fl 
17D3 8340 
1705 8393 

1707 
• 0006 
• 0001 

1707 
1707 53 
1708 51 
1709 55 
170A SC 01 
170C 72 25 
170E JC 06 
1710 77 21 
1712 32 E4 
1714 FE cC8 
1716 .. Ea 
1711 11 02 
171A DJ ES 
171C 2£, n 96 l6FI R 1721 JI DA 
1723 72 OE 
1725 2E, 11 9 6 16FD R 
17ZA 3J DJ 
172C 72 DS 
172E II DOOO 
1731 El DS 
1733 
1733 aa 0001 
1736 
1736 5D 
1737 59 
1738 51 
1739 CJ 
173A 
173A 
11D0 
IIDD 

CHP 
JC 
HOY 
JHP 

c2_050',,,y 
c2_9901,,, 

POP 
PDP 
RET 

CDCHCK2 ENDP 
ORO 
ORO 
ENDS 
END 

CODE 

DX,IX 
CDZ 050 
AX,liH 
SHORT CD2_990 

Z IYTE NUMERIC CODE 

Z BYTE HIRAGANA CODE 

Z BYTE KATAKANA CODE 

AX,OlH 

BP 
ex 
IX 

RNGTILZUPl 
1 t CODE>• MIN. 
1 NO, THEN .... 

RNGTILZ!IP+ZI 
1 GET RANGE (DX•MAX.) 
1 t CODE s< MAX. 
I NO,THEN .... 
1 SET RETURN CODE (NORMAL) 
1 GOTO RETURN 
I 
1 SET RETURN CODE <ERROR] 
I 
1 RESTORE REGISTERS 
I 

' 1 RETURN TD CALLER 

• IIGIN+llOOH 
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Appendix A. 

•••••••••••• • • NODULE 9 • • •••••••••••• 
OHO 
0000 51 
0001 u no 
1104 ae oa 
00O6 58 
0017 Cl 
oooa 

1--------------------------------------------------------------- I THIS SUBROUTINE SETS DS TO POINT TO THE 1105 DATA AREA 
J INPUT, NOHE 
I OUTPUT, DS IS SET 
1--------------------------------------------------------------- ASSUME CS+CODE,DS+DATA 
DDS PROC HEAR 

PUSH AX 
Pov AX,40H 
NOV DS,AX 
PDP AX 
RET 

DDS EHDP' 
1--- INT 1A ---------------------------------------------------- ; TJNE_OF DAY✓SOUND SOURCE SELECT 

THIS ROUTINE AllOWS THE ClOCK TO BE SET/READ. 
AH INTERFACE FOR SETTING THE NUlTIPLEXER FOR 
AUDIO SOURCE 15 ALSO PROVIDED 

INPUT 
UH> = 0 

UH> = l 
ex= 
DX 

CAHl = 
AL 

READ THE CURRENT CLOCK SETTING 
RETURNS ex= HIGH PORTION OF COUNT 

DX= LOW PORTION OF COUNT 
AL = 0 IF TIMER HAS HOT PASSED 24 HOURS 
SIHCE lAST READ,<> 0 IF OH ANOTHER DAY 

SET THE CURRENT CLOCK 
HIGH PORTION OF COUNT 
lOW PORTION OF COUNT 

IOH SET UP SOUND NULTIP'LEXER 
=(SOURCE OF SOUND>--> •AUDIO OUT• OR RF 110DULATOR 

00 az53 CHANNEL 2 
01 CASSETTE INPUT 
02 = "AUDIO IH" LINE OH I✓O CHANNEL 
03 = CONPlEX SOUND GENERATOR CHIP 

1111 
110& Fl 
0019 IE 
oou El 0011 R 
IOOD IO FC II 
0010 74 2E 
0012 0A E4 
0014 74 07 
001' FE CC 
0011 74 16 
oou Fl 
0011 IF 
OOIC CF 
OOID FA 
OOIE AO 0070 R 
UZI C6 06 0070 
0026 88 OE 006E 
IOZA 61 16 006C 
IOZE El EA 
00)1 FA 
OUI a, 16 006C 
0035 a, DE 006E 
003' C6 16 0070 
DOJE El DA 
00«0 51 
0041 II D5 
0043 DZ EO 
0065 86 C4 
000 E4 61 
000 24 SF 
IOO 0A C 
004D E6 61 
004F 59 
015D El ta 
0052 

I05Z 
0052 .. 0 
0054 E6 43 
O056 50 
0057 51 
IDS& E+ 41 
ODSA U EO 
I05C 50 
OISD sa 
ODSE Es 41 
0060 86 C4 
D062 cJ 
IOU 

R GO 
R 
R 

R 
R 
ll 00 

T2: 

T3: 

T4A: 

NOTE• COUNTS OCCUR AT THE RATE OF 11931&0✓65536 COUHTS✓SEC 
IOR ABOUT 18.2 PER SECOND -- SEE EQUATES BELOW) 

1--------------------------------------------------------------- ASSUME CS:CODE,DS:DATA 
TIE_OF_DAY PROC FAR 

STI 
PUSH 
CALl 
CNP 
JE 
OR 
JZ 
DEC 
JZ 
STI 
POP 
IRET 
CLI 
Ov 
HOV 
MO V 
MO V 
JHP 
CLI 
NOV TINER_LOW,DX 
NOV TINER_HIGH,CX 
NOV TINER_OFL,0 
JP TI 
PUSH ex 
NOY CL,5 
SAL AL,CL 
XCHG AL,AH 
IN AL,PORT_I 
AHD AL,100111111 
OR AL,AH 
OUT PDRT_l,AL 
PDP ex 
JNP Tl I TOD_RETURH 

TIME_OF_DAY _ END _------------------------------------------= 
'.THIS ROUTINE WILL READ TINER1, THE VALUE READ IS RETURNED IH AX. 

~EAD_TIN~OPVROC HEAR - 
It AL,60H LATCH TIHERI 
OUT TI_CTL,AL 
PUSH AX 
POP AX 
IH AL,TIMER+I 
NOY AH,AL 
P'USH AX 
PDP AX 
IH AL,TINER+I 
XCHG AL,AH 
RET ~EAD_TINE EHDP _ 

;REAL_YECTOR_SETUP 
; THIS ROUTINE WILL IHITIAllZE THE INTERRUPT ,a VECTOR TO 
I POINT AT THE REAL INTERRUPT ROUTINE. 
;------------------------------------------------------------------ rx_664g3,", mac ,5{¢, rte sea cove 

PUSH IX 
PUSH ES 
XOR AX,AX 

n, 

DS 
DDS 
AH,&OH 
T4A 
AH, AH 
TZ 
AH 
T3 

DS 

AL,TIHER_OFL 
TINER_OFL,O 
CX,TIPHER_HIGH 
DX, TINER_LOW 
Tl 

INTERRUPTS BACK OH 
SAYE SEGNEHT 

AH=80 
Ux_SET-uP 
AH= 0 
READ TINE 
AH=17 
SET TINE 
INTERRUPTS BACK ON 
RECOVER SEGMENT 
RETURN TO CALLER 
HD TINER INTERRUPTS 

SET THE TINE 
RESET OVERFLOW 
TOD_RETURH 

I 

I 

• WHILE READING 

GET OVERFLOW, AND RESET THE FLAG 

TOD_RETUIIN 
NO INTERRUPTS WHILE WRITING 

SHIFT PARN IITS LEFT S POSITIONS 
SAVE PARM 
GET CURRENT PORT SETTINGS 
ISOLATE NUX BITS 
CON8IHE PORT IITS✓PARN IITS 
SET PORT TO HEW VAlUE • 
WAIT FOR 8253 TO IHIT ITSELF 

READ LSB 
SAYE IT IN HIGH IYTE 
WAIT FOR &253 TO IHIT ITSELF 

READ MSB 
PUT BYTES IH PROPER ORDER 

DOU 
IOU 50 
IOU 53 
0065 06 
IOU ll CO 

1061 aE co HOV ES,AX 

INITIALIZE TO POINT AT YECTOII 
SECTOR(Ol 

I 
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006A BB 0120 
006D 261 C7 07 0000 E 

0072 43 
0073 43 
OOH DE 

0075 
0076 
0079 
007A 
0071 
007C 
007D 

007D 
007D 
007E 
007F eoao 
00&1 oou 
0084 
0086 

0086 ooaa 
0089 
0088 
004D 
OOIF 
0090 
0091 
0093 
0094 
0095 
0097 
0091 
009A 
0091 
009C 
009D 
00SE 

00sE 
009E 
OOAO 
OOAZ 
OOAI 
OOAI 
00111 
003 

OOI] 
0013 
00B 
0015 
0016 
0017 
0014 
ODIE 
ooco 
00C 6 
00Ce 
OOC9 
OOCI 

58 
26• at 07 
07 
58 
51 
CJ 

Fl 
50 
53 
51 
E+ 61 
50 

24 FC 

E6 61 
51 
EZ FE oc oz 
E6 61 
59 
51 
E2 FE 
4 B 
5 9 
75 ED 
58 
E6 61 
59 
51 
58 
CJ 

21 co 
IE DI 
C7 06 DUD It IOF9 It 
A3 0060 R 
C7 06 OOU R UOO 
CD 11 

Fl 
lE 
50 
52 
Ea 0000 It 
FF 06 006C It 
75 0 
FF 06 006E R 

13 3£ 006E R 11 
75 15 
81 JE 006C R OOIO 

1'01' 
PO V 
l'OP 
1'01' 
1'01' 
RET ~EAL_YECTOR_SETUr ENDr _ 

KB_N0I5,y% ROUTINE IS CALLED WHEH GENERAL SEEPS ARE REQUIRED FRO 
I THE SYSTEII. 
;INl'UT 
, IX•LEHGH OF THE TONE 
1 CX•COHTAIHS TNE FltUUENCY 
JDUTl'UT All REGISTERS ARE IIAINTAINED. 
jMINTS 
• AS ex GETS LARGER THE TONE l'RODUCED GETS LDWElt IN l'ITCN. 
I 
1--------------------------------------------------------------- KI H015E l'ROC NEAR 
- STI 

l'USH 
l'USH 
PUSH 
IN 
l'USH 

LDOl'Dl 1 

POV 
PO V 

IHC 
INC 
PUSH 

T4 

AND 

BX,48H4H l'OINT AT IHTERltUl'T 41 
WORD l'TR ES1[1Xl,0FFSET KEY6Z_INT l IIOVE IN OFFSET OF 

I ROUTINE 
IX I ADD 2 TD IX 
IX 
CS GET CODE SEGIIEHT OF IIOS (SEGl'IENT 

RELOCATEULEl 
AX 
WORD l'TR 
ES 
IX 
AX 

AX 
IX 
ex 
AL,061H 
AX 

Al,OFCH 

ES1[IX],AX I IIOVE IN SEGIIEHT OF ROUTIHE 

OUT 
PUSH 

L00P021 LOOI' 
Olt 
OUT 
l'OP 
l'USH 

LDOl'll• LOOI' 
DEC 
l'OP 
JHZ 
1'01' 
OUT 
l'OP 
l'OP 
POP 
RET ~I_NOISE ENOP ; 

l EASE OF USE REVECTOR ROUTINE - CALLED TNROUGH 
l INT 11H WHEN CASSETTE BASIC IS INVOKED lNO DISKETTE 

HD CARTRIDGES) 
KEYBOARD VECTOR IS RESET TO POIHT TO "HEW_INT_48° 
PLAN TO TRAHSFElt KIOIO 
BASIC VECTOR IS SET TO l'OJNT TO EOOt:t 

OUH,Al 
ex 
LOOl'OZ 
AL ,2 
061H,Al 
ex 
ex 

LOOl'Ol 
IX ex 
LOOl'Ol 
AX 
061H,AL 
ex 
IX 
AX 

DS 
AX 
DX 
DDS 
TIER_LOW 
T4 
TIHER_HIGH 

[{HER_HIGH, 10H 
TINER_LOW, 08OH 

GET CONTROL INFO 
SAYE 

TURN OFF TIIIER GATE AND Sl'EAlElt 
DAU 
OUTPUT TO CONTROL 
HALF CYCLE TINE FOR TONE 
SPEAKER OFF 
TURN OH Sl'EAKElt IJT 
OUTPUT TO CONTROL 

RETRIEVE FREQUENCY 
ANOTHER NALF CYCLE 
TOTAL TIPIE COUNT 
RETRIEVE FREQ. 
DO AHOlHER CYCLE 
RECOVER CONTROL 
OUTl'UT THE CGHTROL 

iAs_ENT PltOC 
ASSUPIE 
SUI 
PIOV 
NOY 
OV 
NOV 
IHT 

IAS_ENT ENDP 
,-------------------------------------------------- 1 THIS ROUTINE HANDLES THE TJIIER JNTERRUl'T FRON 
I CHAHHEL O OF lHE 1253 TIPIElt, INPUT FREQUENCY IS 1.1'31' IIHZ 
I AHO THE DIVISOR JS 65536, RESULTING IN APl'ROX. 11.Z INTEIRUl'TS 
I EVERY SECOND. 
I 
I THE INTERRUPT HANDLER HAIHTAINS A COUNT OF INTERRUPTS SINCE l'OWEJ 
I OH TINE, WHICH NAY IE USED TO ESTAILISH TIIIE OF DAY. 
I INTERRUPTS NISSED WHILE INTS. WERE DISABLED ARE TAKEN CARE OF 
I IY THE USE OF TINER l AS A OVERFLOW COUNTER 
I THE IHTERRUl'T HANDLER ALSO DECRENEHTS THE NOTOR CONTROL COUNT 
I OF THE DISKETTE, AND WHEN IT EXPIRES, Will TURN OFF THE DISKETTE 
I NOTOR, AHD RESET THE HOTOR RUNNING FLAGS 
I THE IHTERRUPT HANDLER WILL ALSO INVOKE A USER ROUTINE lHROUGH 
I lHlERRUPT lCH AT EVERY TIPIE TICK. THE USER PIUST CODE A ROUTINE 
I AND PLACE THE CORRECT ADDRESS IN THE VECTOR TABLE. 
1--------------------------------------------------- ASSUME DS+DATA 
TIMER_INT PROC 

ST! 
PUSH 
l'USH 
PUSH 
CALL 
IHC 
JHZ 
IHC 

FAR os,uso 
AX , AX 
DS,AX 1SET ADDRESSING 
KEY62 PTR.OFFSET HEW IHT 48 
BASIC[PTR,AX ; SET INT 18=E600+0 
{{21€-1+2.as@tf#,, ro us1c 

JX USIC 

FAR 
I INTERRUPTS IAC:l ON 

SAVE MACHINE STATE 

CP 
JNZ 
c;r,p 

INCREIIENT TINE 
TEST DAY 
IHC:RlNEHT HIGH WOID OF TJIIE 
TEST DAY 
TEST"FOR COUNT EQUALLING 24 HOURS 
DlSlETTE_CTL 

A-215 



Appendix A. 

IIDI 75 OD 

IDDJ 21 co 
DDD5 A3 006E II 
11114 AJ OD6C II 
ODDI Cl 06 0070 II 11 

OOED 

OOEI FE OE I040 II 
IDE4 75 0, 
OOE6 80 26 003F II FO 
oon 10 ao 
ODED Es F2 
OOEF CD IC 

OOFI 80 20 
OOfl E6 20 
OOf5 5 A 
OOf6 58 
ODF7 IF 
ODFI CF 
OOFt 

oor, 
$OF9 3C 01 
00FB 74 10 
OOFD 3C ID 
IOFF 74 06 
0101 Ea 0063 II 

0104 CD 48 
0106 
0106 CF 
0107 
0107 ao IE I017 II I' 
llOC CF 
DIOD 
OIOD F6 06 0017 R 04 
0112 7 4 FZ 

0114 C6 " 0017 R OD 
011' IE 
011A 07 
1111 IE 
lllC OE 
011D IF 
OllE IE oua II 
OIZI 19 OOOE 9 0 
0125 33 co 
0127 8A 04 
0129 CD 79 
0121 4 6 
112C E2 r, 
012E II !CID 
0131 CD 79 
013J IF 

0134 E8 IOU II 
IU7 CF 

0138 
0138 4C 4F 41 44 20 22 

43 41 53 31 3A 22 
2C 52 

• IOIE 
0146 
OSID 
0300 

,------ 

] =wee w 

TS: 

T6: 

JHZ 
TJNEI! 
SUI 
NOV 
POV 
Ov 
TEST 

DEC 
JHZ 
AND 
POV 
OUT 
IHT 

T5 I DISKETTE_CTL 
HAS GONE 24 HOUIIS 

AX, AX 
TIER_HIGH, AX 
TIMER_LON, AX 

r'B{RT he a 
I LOOP Till All OVERFLOWS TAKEN 
I CARE OF 

PO TOR_COUNT 
T6 I 
NOTOR_STATUS,OFOH 
Al,FDC_RESET I 
HEC_CTl,Al 1 
lCH I . 

RETURN IF COUNT HOT OUT 
I TURN OFF NOTOR RUNHIHG IITS 
TURN OFF OTOR, DO HOT RESET 
TURN OFF THE NOTOR 
TRANSFER CONTROL TO A USER 
ROUTINE Ov 

OUT 
POP 
PDP 
POP 
IRET 

TINER_IHT ENDP 

iREN_INT+8 
I THIS ROUTINE IS THE INTERRUPT 4& HANDLER WHEN THE NACHINE IS 
I FIRST POWERED OH AND CASSETTE BASIC IS GIVEN COHTROL IT 
• HANDLES THE FIRST KEYSTROKES ENTERED FRON THE KEYBOARD AND 
; PERFORNS "SPECIALR ACTIONS AS FOLLOWS, 
; IF CTRL-ESC IS THE FIRST SEQUENCE RLOAD CASI: ,R" IS 

EXECUTED GIVING THE USER THE ABILITY TO BOOT 
FROM CASSETTE 

AFTER THESE KEYSTROKES OR AFTER ANY OTHER KEYSTROKES THE 
INTERRUPT 4& VECTOR IS CHANGED TO POINT AT THE REAL 
INTERRUPT 4& ROUTINE. 

i------------------------------------------------------------------ MEW_INT_48 PROC FAR 
CHP AL, 1 
JE ESC_KEY 
CMP AL,29 
JE CTRL_KEY I 
CALL REAL_VECTOR_SETUP 

; 
I INT 

ESC_OHlY: 
IRET cr_xEY,, 
IRET 

ESC KEY: 
- TEST 

JE 
;CONTROL ESCAPE 
l LOAD 

Al, EDI 
OZOH,Al 
DX 
AX 
DS 

48H 

KB_FLAG, 04H 

I END OF INTERRUPT TO 125t 

RESET 11ACIIINE STATE 
RETURN FROM INTERRUPT 

FDC 

I 
IS THIS AH ESCAPE KEY! 
JUMP IF AL=ESCAPE KEY 
ELSE, IS THIS A CONTROL 
JUMP IF AL=CONTROL KEY 
; OTHERWISE, INITIALIZE 
IHT 48 VECTOR 
PASS THE SCAN CODE IN Al 

I ZERO OUT CONTROL STATE 

KEY! 
REAL 

RETURN TO INTERRUPT 4&H 

TURN DH CTRL SHIFT IH KI_FLAG 
RETURN TO INTERRUPT 

KB_FLAG,04H HAS CONTROL SHIFT OCCURED? 
ESC_ONLY ; NO, ESC ONLY 
HAS OCCURED, PUT 11ESSAGE IN BUFFER FOR CASSETTE 

110V KB_FLAG,O 
PUSH DS 
P'OP ES 
PUSH DS 
PUSH CS 
POP DS 
KOY SI,OFFSET CAS LOAD; GET ESSAGE 
KOY CX,CAS LENGTH- ; LENGTH OF CASSETTE NESSAGE 
XOR AX,AX 

T_LOOP1 110V AL,[SIJ GET ASCII CHARACTER FROK 11ESSAG~ 
IHT 7'H PUT IN KEYBOARD IUFFER 
INC SI 
#:' {{ 
INT 79H 
POP DS J RETRIEVE BIOS DATA SEGMENT 

1----------------------------------------------------------- 
00mR0TE["{g ASSUE THAT THE_LENGTH_gF 1HE_¢AssErTE_ES$SAGE_Is 

LESS THAN OR EQUAL TO THE LENGTH OF THE BUFFER. IF THIS IS ! HOT THE CASE THE IUFFER WILL EVENTUALLY COHSU11E 11EMORY. 
i------------------------------------------------------------------ CALL REAL_VECTOR_SETUP 

}2f3cE FOR OUTPUT WHEN CONTROL-ESCAPE 15 ENTERED AS FIRST 
:------ KEY SEQUENCE 
CAS. LOAD LAIEL BYTE 

= DB 'LOAD "CASI+",R 

INITIALIZE ES FOR IIOS DATA 
SAYE OLD DS 
POINT DS AT CODE SEGNENT 

I 

I 

CAS LENGTH EQU $ = CAS_LOAD 
NEuIHT 48 EHDP 

= 7ORG BEGIN+3OOH 
CODE ENDS 

END 

I 
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, . 
; . 
1• PROGRAII HAIIE • RAS.AS" 
j 
1• DESCRIPTIVE HA"E • POWER OH SELF TEST 
; 
;•FUNCTION• POWER ON SELF TESTS <POSTS) 
; . 
1• NOTES• HONE 
;• 
;•DEPENDENCIES• NOHE 
; 
;•RESTRICTION• NOHE 
; 
y PROGRAH TYPE = PROCEDURE 
1• 
•• PROCESSOR= aoaa 
•• ;• "ODUlE SIZE= VALUE OF LABEL "POST_EH® 
; . 
;•ATTRIBUTES• SERIALLY IE•USAILE 
; . 
1■ lJNKAGE = IESET_FlAO I tOOO 
w 1234 
1• H12 
; 4321 ,. 

POST - POWER ON ENTRY 
POST - •cTRL••·Al T•••on• ENTRY 
POST - •CTRL•••ALT•+"INS• EIITRY 
DIAO. CARTRIDGE ENTRY 

;• JNPUT = HONE 
1 • 
;•OUTPUT= HONE 
; . 
; I 
j 
; 

EXJT-NOlllAL = JNT 19 TO IOOT LOADER, 01 
INT II TO DIAO. CARTRIDGE, 01 
J"P (FAR INDIRECT) TO PCjr CARTRIDGE 

; 
; • EXIT-ERROR 
; 
•• ; . 
; . ,. 
; . 
; 

NORI\Al "ODE: 
JIIP (NEAR> TO E_JIS8 01 S.U.E AS EXIT-NORML 

SERVICE IIODE• 
JIIP (HEAR) TO E_IISG 

EXTERNAL REFERENCES= VIDEO PAlllS • CRTC PARAIIETER TAIL£ 
DISK_iASE DISKETTE DRIVE PAlll. TAILE 
EXTAI • EXTENDED SCAN CODE TAILE 

; 
;• EXTERNAL ROUTINES 
; ,. 
•• ; 
; 
•• ,. 
1• DATA AREA = ,. 
; 
;■
j 
1• CONTRDL ILOCKS = 
j 

DDS I SET DS AS ON SUUOUTINE 
{P-®+. • 5{{2,$,22##2"° 
VIDEO JO INT IIH 
DI!>lE'fTE_IO • INT UH 

{##R° ;4 4 
••••• I aoaa INTERRUPT LOCATIONS 
00310 TEl'll'ORARY STACK AREA DURING POST 
00,00 1 ROl1 IIOS DATA AREA 
OOSDt • EXTRA DATA AREA 

; 
•• j 
j 
1• 
1• 
} 
; 
; ,. 
; 
; 
j 
j 
; 
j 
1 • ,. ,. 
; 
; ,. ,. 
3 
; 
j 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I000-7 
1101-F 
'"10-1 
00413-4 
00'15-6 oo,u-, 
00'1C-D 
0043E 
$6462 
11'61 
OU72-S 
000,-, 
oooa-1 
IDOC-F 
IOUD-S 

'°'" 01505 
00518 
101oz 

RS-2l2C ADAPTER ADDRESSES 
PIINTEI ADAPTER ADDRESSES 
INSTALLED HARDWARE 
USABLE IIE"ORY SIZE IN l IYTES 

1 REAL IIEIIORY SIZE INK IYTES 
KID IUFFER HEAD POINTER 
Kl~ &UFFER £HD PDIHTER 

1 DISKETTE SEEK STATUS 
1 CURRENT PAGE IElHG DlSPlAYED 

CASSEtE lAST lHPUT VAlUE 
WARII START INDICATOR 

1 DISKETTE SCIACH PADS 
PllHTER Tl"E0UT VALUE 
IS-232 TIIIEOUt VALUE 

1 KID BUFFER POINTERS 
JHt£RlUPt HAPPEHD FLAG 
NFG CHECK PDINt VALUE 

1 POST ERROi VALUE 
t DISKETTE DRIVES' CONFIGURATIOII 

TAILU • zt 
h:' 
zz 
EX I 
sYlTRS, sx-11 DATA 
PPD I PRINTER DATA 

sx-11 DUA 

1 HANCH DATA 
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.... CODE SEGftEIIT l'UILIC ' ASS UHE CStCODE,DStAISl,EStNOTHINO,SStSTACl 
PUILIC POST.POST_ END 
PUILIC RESET,Dll7DUll'fY_RETURN,PRT_HEX,IEEP',VECTOlt_TAILE 
EXTRN DDS :NEAR 
EXTRN {EA?3±;-'Tr@ EXTltN 
EXTltN l'ltlNT_SCltEENtFAR I INl UH EXTltN {A":-I" I 0 8H 
EXTRH ' HH EXTltN DISK INT:FAR I IEH EXTltN VIDEE 1O+NEAR ' 10H 
EXTltN EQUTPiEHT + FAR I llH EXTltN EoRY_SIZE_DETERHIHE+FAR ' lZH EXTltN DISKET E_IO: FAit l UH FXTRN Rs232 IO:FAR ' 1 4H 
EXTltN CASSETTE_IO+FAR ' 15H EXTRH KEYBOARD IO:FAR I 16H EXTRH PRINTER_TO+FAR ' 17H EXTltH BAS, ENT :FAR I llH EXTRN aooT_STltAl'tNEAR ' UH EXTRH {# 3.2 # ' UH EXTRH l lDH EXTRN DISK_EASE:BYTE l lEH EXTRH KBDONAI : FAR l 41H EXTRN lEYU_lHT: FAit ' 4 8H EXTltN EXTAl:IYTE ' OH EXTltN KKK FDA: F AR ' 71H EXTRN BUFFER_QUEING: FAR ' 7 9H .... P'OST LABEL FAR I : .... IEGlN EQU • ,------------------------------------------------------------------ I RETURN P'OlNTEltS FOIi ltTNS CALLED BEFORE STACK INITIALIZED t 

,------------------------------------------------------------------ 1=----> DISABLE MEMORY REGISTER DECODERS AND ENABLE VRANI DECODER .... 11 ZI DI OOlH 3 START REG ADDI 

I 

I 
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0001 60 
0002 0A 
0003 00 
000 4 00 
0005 00 
0006 00 
0007 00 oooa 00 
0009 00 
OOOA 00 

0001 87 
oooc 00 
OOOD OOH It 

GOOF 00 
0010 23 
0011 01 
0012 8C 
0013 0019 R 
0015 ao 
0016 00 
0017 14 
001& ao 
0019 ao 
OOIA ao 
00111 ao 
OOIC ao 
0010 9E 
OOIE ao 
OOlF ao 
0020 ao 
0021 ao 
0022 ao 
0023 00 
0 024 ao 
0025 ao 
0026 ao 
0027 ao 
0028 ao 
0029 ao 
002A 00 
00211 ao 
002C ooac It 
OOZE SE 
002F 00 
0030 01 
0031 00 
0032 0177 II 

0034 OlU It 

003' oa 
0037 6 3 
OOla 01 
003' AO 
OOlA 0 !FD It 
OOlC oa 
OOlD 6 3 
OOlE 01 
OOlF A 4 

OOH OIFD It 
0062 oa 
0043 63 
Q 044 01 
0045 Al 
0046 OIFD It 
0068 01 
004 9 6 3 
004A 01 
000 AC 
004C OIFD It 

oou OZOE It 

0050 ODCE It 
0052 ODCE II 
0054 ODA1 It 

005' 2 0 4 8 42 
0059 45 5Z s2 4F 52 
OOSE 41 
OOSF 42 
0060 43 
oou 4 4 
0062 45 
0063 4 6 
OOH 47 
006S 4 8 
0066 '4 A 
0067 4 8 
0068 4€ 

oon 
0069 EF 
DOU F7 

,----- 

,----- 

D 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
D8 
DI 

060H 
10 
OOOH 
OOOH 
OOOH 
OOOH 
OOOH 
OOOH 
OOOH 
OOOH 

ASK DATA 
PARAMETER LENGTH 
01 - CARTIIIDGE 110" Z !DIOOl-l 
02 - CARTRIDGE 110" l !DIOOl-l 
Ol - CARTRIDGE ROH 4 ( EOOOO-l o, - CUTRlDGE RO" 5 (EIOOO-l 
05 - CARTIIIDGE ROIi 6 (FIOID-l 
06 = CARTRIDGE RO" 7 (FIIOO-l 
07 - KANJI ROH 
DI - l'RGGRAPIIIAILE U" 

09 - VRAHI (B8OS-BFFFF) 
0A = VRANZ 

RETURN ADDR 

START REG ADDR 
ASK DATA 
PARAIIETEII LEHGTH 
00 - BUE RG" !EIIOI-FFFFF) 

; ltETURH ADDR 
REGISTElt DECODERS 

START REG ADDR 
ASK DATA 
PARAl'IETER LENGTH 
10 - 12S9 PlC CS (21N-27Hl 
11 - 1253 PIT CS !OH-OHi 
12 - 1255 PPl CS (6QH-67H) 
83 - HNI CTRL CS (AQH-A7H) 
I' - SOUND CHIP CS (CIH-C7H) 
as - UPD765 FDC cs ( FOH-F7H) 
86 - JOYSTICK READ (200H-207H) 
17 - JOHTICS: WRITE (200H-207Hl 
aa - PAUllEl PRIHTR071H-l7FH) 
89 - 8250 CON PORT (ZF&H-2FFH) 
8A = '6505 CRTC (lDOH-lD7Hl 
U - RESERVED ac - PCJR VGA !lDAH) 
ID - HATIVE VGA (lDAHl 
IE - EXT. VGA !lDOHl 
IF - llGHT PEN GATE !lDAH,lDEHI 
90 - CRT✓CPU PAGE REG 2 !lD9Hl 
91 - CRT/CPU PAGE REG (JDFH) 
92 - HODE CTRL REG (3FSH-JFFH) 
93 - EXTERNAL IUS COHTROl IEG 

RETURN ADDR 

DI Ol7H 
DI OOOH 

3%e s&#he» 
DI OOOH 
DI 02lH 
DI 1 
DI DICH 
DW L0_2 
IHITIAllZE 1✓0 
DI OIOH 
DII O OOH 
DI 20 
DI OIOH 
DI OIOH 
DI OIOH 
DI OIOH 
DII OIOH 
DI 09EH 
DI OIOH 
DI Ol0H 
DI OIOH 
DI O&OH 
DI OIOH 
DI OOOH 
DI 080H 
DI O&OH 
DI 080H 
DI O&OH 
DI O&OH 
DI O&OH 
DI OOOH 
DI OIOH 
DW LO 

DISAlllE SX-OS 
DI O&EH 
DI OOOH 
DI I 
DI HIH 
DW LU 

DECODElt 

DECDDElt 
START REG ADDlt 
ASK DATA 
PARAl'IETER LENGTH 
IE - SX-ll EXT. VIDEO 

RETURN ADDR 
( lDDHI 

Z1 DW L 13 ; ltETURN ADDR 0 F ROS CHECUUII TEST 
,------------------------------------------------------------------ ,----- ALLOCATE l'ROGRAl'IUILE RA11 

DI 008H 
DI OUH 
DI 1 
08 OAOH 
DI HCONF3 
DII OO&H 
DI 063H 
DI 1 
DB 0A4H 

START REG ADDlt 
HASK DATA 
PARAIIETER LENGTH 
(00000-IFFFF) 

RETURH ADDR 
START REG ADDR 
ASK DATA 
PARAMETER LENGTH 
120001-3FFFF) 

OW "CONFJ RETURN ADDR 
DI OO&H START REG ADDII 
D 06JH ASK DATA 
DI l PARAP1ETER lENGTH 
DI OAIH 1,oooo-5Ffff) 
DW "COHFl IETURH ADDR 
DI IOIH START REG ADDII 
D 06JH AASK DATA 
Dp ! PARAMETER LENGTH 
DI OACH (60100-7FFFF> 
OW "CONFJ ; RETURN ADDR 

1------------------------------------------------------------------ u DW l16 ; RETURH ADDR OF Zit RAIi TEST 
1------------------------------------------------------------------ Ex_o DW OFFSET EIO I RETURN ADDR OF [._HSG 

DW OFFSET EIO I • 
DW OFFSET TOTLTl'O 1 

,---------------------------------------- 1 ESSAGE AREA FOR l'OST 1 

1---------------------------------------- F38 DB ' U' I "ENORY SIZE PIIOlll'T 
ERROR.,EU DI •ERROR• 1 GEIIEUL EUOR PROP1PT 
E_ERR D 'A' I HEMORY ERROR HESSAGE 
KEY ERR DI •I' KEYIOARD ERROR P1ESSAGE 
CAS!_ERR DI 'C' CASSETTE ERROR 11ESSAGE 
COl'll_ERII DI 'D' SERIAL PORT ERROR 11E5SAGE IZFXH> 
C01'12 ERR DI 'E' SERIAl PORT ERROR AESSAGE (JFXH) 
Ror_ERR p F riot_Giuigic pros Rori Eno 
CAR _ERR DI '0' CARTRIDGE ERROR "ESSACE 
DISK ERR DI 'H' DISKETTE ERROR "ESSAGE 
l'RT (RR DI 'J' l'ARAREll PRIHTER ERROR "ESSAGE 
KFNY_ERR DB 'K' KANJ{-FONT RON ERROR PESSAGE 
INVC_ERR D 'L' lHVAllD COl111HATION OF CARTRIDGE 
I 
IASKS LABEL BYTE 

DI 
DI 

OEFH 
OF1H 

IHTERRUPT P1ASKS FOR azs, 
INTERRUPT COHTROllER 
OE+ ; RS232C IHTR ASK 
RS2l2C INTR NASK 
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oou .... 
OHi IO IO 
006D E6 A0 
OUF E4 AO 
0071 FA 

ya±===±zzEE±ESSES±SES:ESEE:S±SEES±SSCIECSECS::rt:Sr:TESSI:Er±± 
I ,on ENTRY POINT I 
i==========================::::::c::::::::::::::::::::::::::::::: 
RESET LABEL FAR 
START, 

1---------------------------------------------------------------- I SETUP 
1 DISABLE HAT 4 MASKABLE IHTS, CLEAR MEMORY HAPPING, : 
I [HAILE USE 1101'1, AHO SET UP l/0 HAPPING , 
1---------------------------------------------------------------- Ov AL,0 DISABLE HAI 

OUT HHT_PORT,AL 
±{", yon_Poi 

1172 IO FF 
1174 U 10 
007' ID II 
0071 E6 11 
DD7A £6 12 

HOV 
OUT 
HOV 
OUT 
OUT 

Al,OFFN 
FG_PORT,AL 
AL,O 
MFG_PORT+1,AL 
MFG_PORT+2,AL 

RESET HMI FZF 
DISABLES MASKABLE INTERRUPTS 

SEND 'FF' TO MFG_TESTER 
ClEAlt l'IFG_PORT 11 & 12 

007C 
OOH 
0080 
008J 
0016 
ODU 

IC Cl 
IE DI 
IC ooot I 
E9 06CA R 
ES 04CA R 
Et 14CA R 

SET UP STACK SEGMENT 4 POINTER 

DOIC IO IO 
OOIE E6 AO 
IOto E4 AO 

tnz H Zl7F 

11'5 " ODU ,.,. 12 C 6 
DUA E6 Cl 
one E2 FA 

UtE 10 AO 
DDAO E6 F2 
OOAZ BA 0JDA 
0 0A5 EC 
00A6 ID Q4 
DDAI EE 
000 10 IZ .... EE 

POV AX,CS 
ov Ss,AX 
POV SP,OFFSET Z0 
Jl'IP SISETJ CLEAR MEMORY MAPP ING 

LO_lt Jl'IP SISETJ ENABLE IASE ROH DECODER 
L0_2+ JMP S8SETJ I SET UP j/C REG DECODER 

1---------------------------------------------------------------- l SETUP 
l DlSAILE Nl'll, l'IASKAILE IHTS, SOUND CHIP, AND VIDEO. 
I TURN ORI YE O l'IOTOR OFF. 
1---------------------------------------------------------------- LO: HOV AL,O DISABLE NAT 

OUT Hl'II_PORT,AL 
IN AL,NMI_PORT 

u, 

HOV 

HOV 
ADD 
OUT 
LOOP 

AX,207FH 

CX, 4 
Al,AH 
SND_CTL,AL 
ll 

I 
RESET Nl'II FIF 
DISABLE ATTENUATION IN SOUND CHIP 
REG ADDRESS IN AH, ATTENUATOR OFF 
IN Al 
" ATTEHAILE 
COl'IIINE REG ADDRESS AND DATA 

OUSEULII 

?}' {±:"2;2'F··-E#fl#E; ·@vs • oro or, 
HOY OX, YGA_CTL I VIDEO GATE ARRAY CONTROL 
IN AL,DX SYNC YGA TO ACCEPT REG 
Ov AL,6 SET VGA RESET REG 
OUT DX,AL SELECT IT 
"DY AL, 2 SET SYNC RESET 
OUT DX,AL I RESET YIDED GATE AIIIIAY 

1---------------------------------------------------------------- I TEST l r 
l aoaa PROCESSOR TEST 
l DESCRIPTION 
l VERIFY aoaa FLAGS, REGISTERS, AND CONDITIONAL JU"PS 
I "FG ERROR CODE= 0001 
,---------------------------------------------------------------- "DY AH, DOSH l SET SF, CF, ZF, AND AF FLAGS OH 

SAHF 
JHC 
JNZ 
JNP 
JNS 
LAHF 
Pov 
SHR 

IUC 9" DS 
DUE tE 
IDAF 73 4€ 
0011 75 4A 
IOU 7% 48 
0115 79 46 
1017 tF 
0011 II ts 
ODU D2 EC 

one 73 3F 
IOIE .. 0 
ooco DI El 
DDCZ 71 39 
OOC4 32 E ooc, 9E 
IOC7 76 34 
UC, 71 32 ooca 7 30 
DICD 9F 
OOCE II IS 
OGDO DZ EC 
00? 72 29 
04D6 Do E4 
1106 70 ZS ,----- 
0ops II FFFF 
DIDI F 9 
OODC ae oa u, DODE IC DI 
DOU &E cs 
DDEZ IC Cl 
¢0£ IE Dl 
00[6 ac DZ 
DOE& II EZ DOU U EC 
OOEC U F5 
OOEE II FE 
00ft 75 07 
OOFZ 33 C7 
00F4 7S 17 
OOH Fl 

L 4 
L6 
L4 
L4 
CL,5 
AH,CL 

GD TD ERR ROUTINE IF CF 
GD TO ERR ROUTINE IF ZF 
GO TO ERR ROUTINE IF PF 
GO TO ERR ROUTINE IF SF 
LOAD FLAG IMAGE TO AN 
LOAD CHT REG WITH SHIFT 
SHIFT AF INTO CARRY Ill 

NOT SET 
NOT SET 
NOT SET 
NOT SET 

CNT 
POS 

GO TO ERR ROUTINE IF a, NOT SET 
SET THE OF FLAG ON 
SETUP FDR TESTING 
GO TO ERR ROUTINE IF OF NOT SET 
SET AH = 0 
CLEAR SF, CF, ZF, AND PF 
GD TO ERR ROUTINE If CF ON 
GO TO ERR ROUTINE IF ZF ON 

JS L4 GD TO ERR ROUTINE IF SF OH 
JP L6 GO TO ERR ROUTINE IF PF ON 

F LOAD FLAG IMAGE TD AH 
±A! cu.s iii CNT REG WITH SHIFT CNT 
"
0 AH,CL SHIFT 'AF' INTO CARRY IIT POS 

sHR i4 6o TO ERR ROUTINE IF OH 
~~l AH, l I CHECK THAT 'OF' IS CLEAR 
JO l4 ; GO TO ERP. ROUTINE IF OH 

READ/WRITE THE aoaa GENERAL AND SEGMENTATION REGISTERS 
"!!} ' !f;2,4} 359;;ear vs Pr 1 
STC 
O V 
MOY 
O V 
HOY 
POV 
MOY 
HOY 
POV 
HOY 
HOY 
JNC 
XOR 
JNZ 
CLC 

JHC 
HOY 
SHL 
JNO 
XOR 
UHF 
JIE 

L 4 
AL,40H 
AL, l 
L 4 
AH,AH 

L 4 

I 

I 

DS,AX 
IX,DS 
ES,IX 
ex.es ss.cx 
DX,SS 
SP,DX 
11',SP 
SI,IP 
DI,SJ 
L3 
AX,D1 
L 6 

I WRITE PATTERN TO ALL REGS 

PATTERN "4KE IT THRU ALL REOS 
NO -GOTO ERR ROUTINE ' A-220 



OOF7 El El 
OOFt 01 C7 
OOFI 74 09 
OOFD 10 00 
OOFF E6 11 
0101 BO 01 
0103 E6 12 
0105 F4 
DI06 

JI\P L2 
LJ OR AX,DI ZERO PATTERN HAKE IT TNRU? JZ LS YES -GOTO HEXT TEST 
L4 IIOV AL,O I\FG ERROR CODE • Ull 

OUT FG_PORT+1,AL 
I\GV AL,1 
OUT FG_PORT+2,AL 

HLT I HALT 

0106 10 FE 
0101 E6 10 
010A 10 a, 
OlOC E6 63 
010E 21 CD 
0110 8 A C6 
0112 E6 6 0 
0116 E4 60 
0116 E6 61 
0111 E4 61 
011A J A C6 
OllC 75 06 
OllE FE C6 
0120 75 EE 
0122 El 05 
0126 BJ 02 
0126 E9 OD32 l 
0129 IA 03DF 
012¢ 10 11 
012E EE 

012F IO OD 
0131 E6 61 

0133 10 FD 
0135 €6 10 
01S7 .. DOOi E 013A It 0010 
0130 32 E4 
OllF 8A C 4 
0141 IA 03D4 
O 164 EE 
0145 FE CS 
0147 42 
0148 2E+ 8A 07 
0148 EE 
014¢ 43 
014D EZ Fl 
014F u OJDA 
0152 EC 

0153 11 15 
0155 32 E6 
0157 IA C 4 
0159 EE 
015A 32 co 
015C EE 
015D FE C 4 
015F E2 F6 

OUI U UDD 
0164 EC 
0165 ID g4 
0167 EE 
DUI EE 
01469 IO Dl oua EE ouc EE 

DUD IC ca 
DUF IE DO 
0171 IC OOZE l 
0174 E9 04CA R 
g77 

L6: 

L7• 

LS: 

1---------------------------------------------------------------- I TEST 2 
I 1255 IHITUlIZATlON AND TEST 
I DESCRIPTION 
1 FIRST INJTULlZE 1255 PlOG. PEltlPHEIIAL INTERFACE. 
1 PORTS AU UE LATCHED OUTPUT IUFFEIS. C U INPUT. 
1 IIFG ERROR CODE = 0002 

1 ,------------------------------------------------------------- 1\0V AL,OFEH I SEND 'FE' T0 HFG_TESTER 
OUT 11FG_PORT ,Al I 
Pov AL,ODE_8255 
OUT CIID_PORT,AL 
SUI AX, AX 
POV AL,AH 
OUT PORT_A,AL 
IN AL,PORT_A 
Our PORT_,AL 
IH AL,PORT_ 
CIIP AL,AH 
JNE l7 
INC AH 
JHZ l6 
JP SHORT LI 
IIOV IL ,02H 
JI\P E_IISG 

Ls: IIOY 
l'IOY 
OUT 

DX,PAGIIEG 
AL,UH 
DX,AL 

COHFIGUIIES UG P011TS 
TEST PATTERN SEED : IOU 

WRITE PATTERN TO POU A 
IIEAO PATTERN fltOI\ POU A 
WRITE PATTERN TO POU I 

I READ OUTPUT POU 
I DA TA AS EXPECTED! 
I IF NOT, SOl'IETHlNO IS lllONO 
I l'IAKE NEW DATA PATTUM 
I LOOP Till 255 PATTERNS DONE 
, CONTINUE IF DONE 

SET ERROR FLAG <IH=tl HOWi 
GO ERROR ROUTINE 

PAGE J 

l'IOV AL,000011011 
OUT PORT_l,AL 

,--------------------------------------------------------------- ; l'ART 3 1 
; SET UP 46505 AND YIDEO GATE ARRAY TO GET IIEIIORY WORUMQ , 
1--------------------------------------------------------------- l'IOV Al,OFDH I SEND 'FD' TO IIFG_TESTER 

OUT 11FG PORT,AL ; 
IIOY IX,OFFSET YIDEO_l'ARl1S ; POINT TO 46505 PARAS 
11011 ex. 16 ; SET PARM LEN 
XOR AH,AH AH IS REG I 
IIOY AL,AH GET 46505 REG I 
l'IOY DX,Cltl_CTL SET ADDRESS OF 46515 
OUT DX, AL 
INC AH 
INC DX 
l'IOY AL ,CS 1 [IX] 
DUT DX,AL 
INC IX 
LooP L9 1----- START YGA WITHOUT VIDEO 
Pov DX,VGA_CTL 
IN Al,DX 

I IHITUllZE OUTPUT POUS 

l'IOY 
XOR 

LI0: l'IOY 
OUT 
XOR 
OUT 
INC 
LOOI' 

l'IOY 
IN 
IIOY 
OUT 
OUT 
l'IOY 
OUT 
OUT 

l'IOY 
l'IOV 
PO y 
Jl'II' 

Cl,5 
AH, AH 
AL» AH 
DX,AL 
Al,AL 
DX,AL 
AH 
L10 

DX,VGA_CTL_E 
AL,DX 
AL,4 
DX,Al 
DX,AL 
Al,1 
DX,Al 
DX,Al 

AX,CS 
SS,AX 
SP,OFFSET Z_0 
SISETJ 

NEXT REG VALUE 
POINT TO DATA PORT 
GET TABLE VALUE 
OUT TO CHIP 
NEXT JH TABLE 

Eiu Et 
SET ADDRESS OF VGA ae SURE ADDRIDATA FLAG IS 
JN THE PROPER STATE 
I OF REGISTERS 
AH IS REG COUNTER 
GET REG I 
SELECT IT 
SET ZERD FOR DATA 

NEXT REG 

EHAIU EXT. VIDEO CLOCK 

DISAILE EXT. VIDEO PR0CUS0R 

SET UP STACK SEGl'IENT I POINTER 

0177 
017t 
0178 
017E 

IO FC 
E6 I 0 
U EOOO 
&E DA 

LI1 
,---------------------------------------------------------------- 1 TEST 4 
I PLANAR BOARD ROS CNECKSUII TEST 
I DESCltlPTIGN 
I A CHECKSUl'I TEST IS DONE FOlt EACH ROS l'IODULES 
I ON THE PLANAR BOARD. 
I HFG ERROR CODE: 0007 HOOULE AT ADDRESS EOOOtH ERROR 
I oooa HODULE AT ADDRESS E&ODOH ERROR 
I 0003 HODULE AT ADDRESS FOOODH ERROR 
I 0004 HODULE AT ADDRESS FIOOOH ERROR ' 
1---------------------------------------------------------------- HOV Al,OFCH SEND 'FC' TO FG_TESTER 

OUT FG PORT,A 
l'IOV DX,OEOOOH 
l'IOV DS,DX 

DISABLE SX-U DECODU 

L12 SET DS TO EOOIH 
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OIIO ll Fl 
OIU IC 0014 I 
OU5 U IOOO 
OUI El 2l 
0184 74 1A 
uac n 0001 
lllf 10 Ff FO 
0192 74 OF 
0194 43 
OIU IO FE Fl 
0198 74 09 
019A 43 
019% 43 
OltC 0 
01'D IO FE El 
110 74 II 
014Z 43 
IUl U 0D32 I 
DUI 80 Ci OI 
IIU 75 Dl 
OJAI El 0A 

( 

IUD 
DUD ID U 
DUF 02 04 
0111 66 
0112 E2 Fl 
9186 0A co 
Olli Cl 

1117 

0117 

XOR SI,S1 ; SET OFFSET 
IIOV SP.OFFSET Zl I SET UP STACK POINTER 
IIOV CX,IOOOH ; HUIIIER OF BYTES TO IE TESTED, 32K 
Jl11' SHORT IOS_CHECKSUl1; lZK RON OK? 

L1J1 JZ LI6 ; YES ­ 
IIOV IX,OOOlH SET ERROR CODE (0003) 
Cl11' DH,OFOH 
JE L E 
lNC IX (0004) 
Cltl' DH, OFIH 
JE L_E 
lNC IX 
INC IX 
INC IX (1007) 
CNP DH,OEOH 

f, { @os 
L Ea JIii' E_IISG INDICATE ERROR 
LT41 ADD DH,OIH END OF RON SPACE? 

JHZ LlZ I NO - 
Jl11' SHORT L1S ; YES- GOTO NEXT TEST 

,--------------------------------------------------------------- 1 SUHOUTHIE 
: ENTRY:ARJTHIIETJC CHECKSUN SUBROUTINE 
I DS = DATA SEGl'IEHT OF RON SPACE TO IE CHECKED 
I SJ= INDEX OFFSET JHTO DS PDJHTJHG TO 1ST IYTE 
I ex= LENGTH OF SPACE TO IE CHECKED 
l EXJT1 ZERO FLAG OFF=ERROR, DH= SPACE CHECKED OK 
1--------------------------------------------------------------- ROS_CHECKSUN PROC NEAR 

110V AL,O 
RC_O, ADD Al,DS,[SI] 

INC SI 
LOOP' RC 0 
OR AL7AL 
RET 

RDS_CHECKSUN ENDP' 

Ll5: 

; PART 5 
pp;rigs a4gEP 4# {{47-4 a rosr 
iii sir iiisi is s 1s 
BIT 5-4 RESERVED 
BIT J : 66K RAM CARD INSTALLED 
BIT Z , RESERVED 
BIT 1-0 : HUBER OF EXP 121K RAN CARD 

00 HD CARO INSTALLED 
01 1 CARD INSTALLED (121K - 20000) 
10 2 CARDS INSTALLED (256K = 60000) 
11 J CARDS lHSTAllED (l14K - 60000) 

I 
0117 II Fl 
0189 El 10 
0111 33 D 
011D IE DI 
OIIF ll F6 
OICI E4 62 
DI Cl 26 08 
IIC5 75 DZ 
D1C7 BJ 08 
01C9 II 5A5A 
OICC 89 0 
IICE El 00 
DIDO El OD 
OIDZ 8B 14 
01D6 ll CZ 
01D6 74 0E 
DIDa f7 DO 
1DA 89 04 
010C El OI 
DIDE El DI 
OIEO 8B 16 
OIEZ ll CZ 
OIE4 75 10 
OIEi 63 
DIE7 83 C4 °' OIEA IC D& 
OIEC 80 C4 21 
IIEF &E 0& 
OIFI &O FC 61 
IIF4 72 03 
O1F6 II Cl 
IIFI E6 60 

llFA E9 $4CA R 
IIFD 

,------------------------------------------ ------ - 
HOV 
OUT 
XOR 
NOV 
XOR 
JH 
AHD 
JHZ 
NOV 

NCONFO, NOV 
AO V 
JP 
JPHP 

· 110V 
CNP 
JE 
HOT 
AO V 
JHP 
JHP 
110V 
Cl1P 
JHE 

11CONF1, INC 
ADD 
AO V 
ADD 
NOV 
CIIP 
JI 

11CONFZ, NOV 
OUT 

JNI' 

AL,OFIH 
PFG_PORT, AL 
IX,BX 
DS,IIX 
SI,SI 
AL,PORT_C 
Al, 000010001 
NCONFO 
Bl,OODOJODOI 
AX,5A5AH 
DS: [SJ I, AX 
$+2 
$+2 
DX,DS: [SI] 
AX,DX 
11CONF1 
AX 
DS: CSI],AX 
$+2 
$+2 
DX,DS+(SI) 
AX,DX 
11COHFZ 
BX 
SP,6 
AX,DS 
AH,ZOH 
DS,AX 
AH,60H 
NCOHFO 
AX,IX 
PORT_A,AL 

SUETJ 

1 SEHD 'Fl' TO FG_TESTER 

INIT 121K CARD COUNTER 
SET FIRST SEGMENT TO IE TESTED 

GET COHFIG IITS 
66K CARD IN ! 

SET 64K CARD FLAG IIT 
SET WRITE DATA 
WRITE DATA TO TDP OF lZIK IOUNDRY 
DELAY 

READ UCIC 
SASA ! 
YES- 

WRITE DATA TO TOP OF lZIK IOUNDRY 
DELAY 

READ BACK 
A5A5 ! 
NO -GOTO HAIN RAM MAPPING 
YES-INC 121K CARD COUNT 
IHC TAILE POINTER 

SET SEGNEHT OF NEXT 128K 

S121C EXCEEDED ? 
NO -CHECK HEXT 128K 
SAVE I OF 128K CARD IH PORT_A 

• 
SET UN NAPPING 

~~~~~~:_________________________ ------------ 
• TEST 6 
1 BASE IK READ✓WRITE STORAGE TEST 

DESCR}!']]{2,z/VERIFY AT PATTERNS AA, S5, FF ARD 0Tg 
15T 8K OF STORAGE AHD THE 2K OF VIDEO RAN (CRT BUFFER>. 
VERIFY STORAGE ADDRESSAIILITY. 
OH EXIT SET CRT PAGE TO 15. SET TENPDRARY STACK ALSO. 

MFG ERROR CODE = OJXX FOR 128K RAM CARD 
04XX FOR BASE 64K RA 
OSXX FOR 64K RAN CARD 
O6XX FOR BOTH 66K RAM 

TEDFTlZZ 

I 
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) 
OlFD 
OIFF 
0201 
0 20 4 
0 207 
0209 
0209 
020E 
0210 
0212 
02H 
0216 
0211 
02U 
021C 
OZIE 
ozzo 
0222 
0 2 2 6 
0226 
0229 
0229 
022D 
022F 

0231 
0 234 
0236 

0 238 

0 238 
023E 
0 240 
0 243 
0 245 

0 247 
0 249 
0 248 
0 24D 
0250 
0252 
0 256 
0256 
0251 
025A 
025C 
025E 
0261 
0 264 

0 266 
0268 
026A 
026D 
0270 
0272 
0275 
0277 
027A 

027D 
0 28 0 
0211l 
0 282 
0 283 
0 284 

0215 
C288 
0 28A 

02119 
028£ 
0291 
0 293 
0296 
029& 
0291 

ao FA 
E6 10 
IC OOH R 
B9 1000 
33 Co 
IE CO 
E9 ODEA R 
74 28 
7 03 
E4 60 
A8 03 
75 oa 
B7 04 
E4 60 
A8 O8 
75 06 
U D9 
0A DD 
EB 12 
ao FC 02 
8A D9 
74 0B 
FE C7 
GA DD 

ao Fe 01 
74 02 
FE C7 

E9 0D3? R 
B8 0030 
BE DO 
ac 0100 R .n co 
8€ D8 
E6 60 
A8 03 

74 19 
89 4000 
A8 O1 
74 08 
as 20 
Aa 02 
74 02 
115 6D 
aE Cl 
119 OOD 
Ea ODEA R 
75 112 

BO F9 
E6 10 
B9 0400 
H IIUO 
ae co 
ea ODEA R 
74 06 
Ill 0005 
E9 0D32 R 

Es 4cz nR 
0, 
6 0 
02 
00 
17 

BA 0JD 
IO DO 
EE 

B9 0406 
aa uao 
&E CO 
Ea ODEA R 
74 06 
n 0006 
E9 DDSZ R 

(XX= ERROR IITS - Olt'ED HIGH l LOW IYTES) 
0005 FOR BASE 64K RAH (B8000 ADDR PATH) + 

I DDD6 FOR USE l2K VIDED Ul'I (HDOO AODl PATH), 
1---------------------------------------------------------------- 

L16 

L17t 

LzO: 

L 21: 

lZZ: 

t5% 

;----- 

,----- 
l25t 

l'IOV 
OUT 
l'IOV 
l'IOV 
XOR 
l'IOV 
Jl'IP 
JZ 
IIOV 
IN 
TEST 
JHZ 
IIOV 
IN 
TEST 
JHZ 
IIDV 
OR 
JHP 
Cl'IP 
l'IOV 
JE 
IHC 
OR 

Cl'IP 
JE 
IHC 

Jl'IP 
SETUP 

l'IOV 
l'IOV 
l'IOV 
XOR 
IIOV 

TEST 
IN 
TEST 

JZ 
IIOV 
TEST 
JZ 
l'IOV 
TEST 
JZ 
l'IOV 
l'IOV 
IIOV 
CALL 
JNZ 

TEST 
l'IOY 
OUT 
IIOY 
IIOY 
IIOY 
CALL 
JZ 
IIOY 
JIIP 

DI SAILE 
CALL 
DI 
DI 
DI 
DI 
DI 

Al,DFAH 
l'IFG PORT,Al 
SP,FFSET 22 
ex. IODOH 
AX,AX 
ES,AX 
PODSTO 
l2l 
IH, OlH 
AL,PORT_A 
Al,OOOODOlll 
l2D 
BH,04H 
Al,PORT A 
AL, OOODlOOOI 
l21 
IL,CL 
ll,CH 
SHORT L22 
AH,02 
IL,Cl 
LZ2 
IH 
IL,CH 

SEND 'FA' TO PFG_TESTER 

UT RETURN ADDR 
SET FOR U WORDS Ult IYTES) 

LOAD ES 
TEST 1ST U UII 
TEST OK 
ERROR 0J •••• 
LOAD CONFIG FLAG 
lZIK CARD INSTALLED! 
YES· 
ERROR 04..-­ 
64K CARD INSTALLED! 
YES-WORRY AIOUT ODD/EVEN 
HO -COl'lllNE ERR llTS 

EVEN IYTE ERROR! ERR o,xx 

AH,l 
L22 
IH 

IIAKE INTD 05XX ERR 
l'IOVE AND POSSIILY COIIIINE 

ERROR ans 
ODD IYTE ERROR 

l'IUST HAVE IEEH 10TH 
- l'IAICE INTO 06XX 

rods?» sacx s&,d$2,'@ aa ourrw 
AX, DDSOH GET STACK VALUE 
SS,AX SET THE STACK UP 
SP, OFFSET TOS S TAClt IS READY TO GO 
AX,AX SET UP DATA SEG 
DS,AX 

FIRST Zit DF 6ftK YRAII 
AL,PORT_A I 
AL,DOOOOOlll I lZaK RAIi CARD! 

ROUTINE 

L 24 
CX,OOOH 
AL, ODOODDOll 
23_1 
CH,2DH 
AL, DOOOOOIOI 
lZl_l 
CN,60N 
ES,CX 
CX,0400N 
PODSTG 
ll7 , 

101101'1 Zit OF PAGE l IHN 64K VRAA USING 11010 ADDR PATH 
AL,OF9N I SEND 'f9' TO l'IFG_TESTER 
IIFG_PORT, Al 
CX,0400N 
AX, OIUDN 
ES,AX 
PODSTG 
l25 
IX, DotSN 
E_so, 

YRAl'll DECODER l ENABLE VRA/12 DECODER sasn 
009N 
060N 
2 
OOON 
Ol7H 

NO -BYPASS TESTING 

Zit IYTES 

ZK BYTES 
1 POINT TO AREA JUST TESTED WITH 

DIRECT ADDRESSING 

ERROii OOOS 

ST ART REG ADDR 
l'IASK DAU 
PARAl'IETER LENGTH 
DISABLE VRAl'll DECODER 

I EHAILE YRA1'12 DECODER 
l'IOV DX,l'AGRE02 
NOV Al ,0 
DUT DX,Al 

1====- TEST BOTTOM ZK OF PAGE 8 
NOV CX,DOOH 
l'IOV AX,OIIION 
AOV ES,AX 
CALL l'ODSTG 
JZ l26 
NOY IX,0006H I ERltOR OOU 
JIii' E l'ISG 

,--------------- - ---------------------------------------------- ; PART 7 
3 sea,l?',{rR1oat coRF1Gu#RAT1oR ctecK 
I THIS ROUTINE CHECKS ROIi CARTRIDGE ADDRESS CONFIGURATIONS. 

IF RON CARTRIDGE OVERLAPS SYSTEl'I RDl'I AREA, SYSTEl'I RDl'I IS 1 

DISABLED AHO THEN CARTRIDGE RON IS EMAILED. 

BASE RON OVERLAPPED FLAG (SAYED IN PORT Al 
IIT 7 1 SYSTEl'I NODE FLAG 

0 NATIVE l'IDDE 
l l'CJR l'IODE 

I SET PAGE RED I 
I 
I 
IN l2l VRAl'I USINO 11101 ADDR PATH 

ZK BYTES 
POINT TO AREA JUST TESTED WITH 
DIRECT ADDRESSING 

IIT 6 
SIT 5-4 
IT J 
IIT 2 

SET IH TEST ll & 15 
RESERVED 

1 SET IH PART 5 
1 RESERVED 
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Appendix A. 

12tE IO Fl 
02A0 E6 10 

0242 E8 04CZ R 
0245 0A 
02A6 0O 
0247 01 
02U 00 

0249 ES 04C? R 
02AC 01 
02AD 20 
024E 06 
02AF 2 
028¢ BJ 
0211 14 
0212 15 
028J 36 
6284 B7 

0285 BA OIFF 
0218 EC 
0219 Al 20 
0211 75 IA 
121D It IOOO 
02CO SE D9 
02C2 IE FFFE 
02€5 8A 24 
02C7 80 FC FD 
02CA 74 03 
02CC E9 047D R 
02CF 50 
02D0 E4 60 
02D2 cc 80 
02D4 E6 60 
02D6 58 
02D7 A8 40 
02D09 74 34 

OZDI U 9000 
02DE 33 F6 
02£0 IE DA 
02£2 8B 04 
02E4 50 
tZE5 sa 
02£6 3D AAS5 
02Et 74 11 

02EB 3D 55AA 
OZEE 74 CC 
OZFO II CZ 0010 
02F4 81 FA IOOO 
02F8 72 E6 
02FA El 37 

02FC 8A 66 02 
02FF 32 CO 
0301 Bl 03 
0303 DJ E8 
0305 03 DO 
0307 II FA U00 
0308 746 DJ 
030D E OF 

036F E8 04c2 R 
Ol12 oo 
0313 60 
0314 07 
1315 IF 
0316 A 
0317 BB 
0318 BC 
031' ID 
0J14A BE 
0311 01 
UlC El 21 

UIE El 04C2 It 
Ol21 DD 
0322 61 
0323 01 
0324 BE 
0325 E8 04CZ It 
0328 61 
0329 60 
032A 06 
0323 BA 
032C II 
032 C 
132E ID 
032F 10 
0330 o0 
0331 £1 oc 

0333 £8 04c2 R 
0336 01 
0337 60 
0338 06 
03359 BA 
033A 11 

I IIT 1-0 1 SET IN PART 5 1 
1------------------------------------------------------------------ LZ61 IIOV Al,OFIH SEND 'Fl' TO IIFG TES 

OUT IIFG PORT,AL - 1----- DISAILE VRAIIZ DECODER 
CALL SISET 1 
DI OOAH I START REG ADDR 
DI OOOH I 11ASK DAU 
DI 1 I PARAIIETER LENGTH 
DI OOOH I 

1--·-- LOCATE CART. RONS TO ADDR 90000H-BFFFFH TEMPORARILY 
CALL SISET 
DI 001N 
DI 020H 
DI 6 
DI 012H 
DI 083H 
DB OB«H 
DI 085H 
DI 096H 
DI 087H 
IIOV 
IN 
TEST 
JNZ 
110V 
IIOV 
IIOV 
IIOV 
Cl'IP 
JE 
Jl'IP 

ICONFl: PUSH 
IN 
OR 
OUT 
POP 

RCONFZ• TEST 
JZ 

IIOV 
XDR 

RCONF:S: IIOV 
IIOV 
PUSH 
POP 
CIIP 
JE 

CIIP 
JE 
ADD 
CIIP 
JI 
JIIP' 

RCOHFT: HOV 
XOR 
IIOV 
SHR 
ADD 
CIIP 
JIE 
JHP 

3----- BASE RON 
RCONFlZ • CALL 

DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
JIIP' 

3-=-== BASE RO 
RCOHF13: CALL 

DI 
DI 
DI 
DI 
CALL 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
DI 
JIIP 

1----= BASE ROH 
RCOHF14:CALL 

DI 
DI 
DI 
DI 
DI 

DX,SISTATUS 
Al,DX 
Al,ER0117IN 
RCOHFZ 
ex. OIOOOH 
DS,CX 
SI,OFFFEH 
AH, DS:CSIJ 
AH,PJSYSID 
RCOHFl 
SYSSWPI 
AX 
AL,PORT_A 
AL, 100000011 
PORT_A,AL 
AX 
Al, EROll6IN 
RCONF12 

DX,9000H 
SI,SI 
DS,DX 
AX,DS:CSIJ 
AX 
AX 
AX , 0AA55H 
RCONF7 

FFSET; SET TEl'IP'ORARY CART. ROIi TOP' ADDR 

AX,55AAH 
RCOHF7 
DX,OOIIOH 
DX,OBOOOH 
RCOHFJ 
SHORT RCOHF14 

AH,DS:CSI+ZJ 
AL»AL 
CL,3 
AX,Cl 
DX,AX 
DX,OAOOOH 
ltCOHFJ 
SHORT RCOHFU 

START REG ADDR 
MASK DATA 
PARAIIETER l ENG TH 
CART. ROIi 2 (90000-97FFFl 
CART. ROIi 3 (98000-9FFFFl 
CART. ROIi 4 (AOOOO-A7FFFl 
CART. ROl'I 5 (AIIOOO-AFFFFl 
CART. ROIi 6 (B0000-17FFF) 
CART. ROl1 7 (111000-IFFFFl 

READ STATUS 
FIOOO-FFFFF OVERLAPPED BY CART.? 
HO - 
GET SYSTEII ID FROII FFFFE 

PCJR SYSTEII CART.? 
YES- 
NO-GO TO SYSTEM SWAP (NATIVE MODE) 

SET PCJR IIODE FLAG 

FOOOO-F7FFF OVERLAP'l'ED IY CART.? 
YES- 

READ ROIi CARTRIDGE ID 
IU5 SETTLING 

1 ID FOUND (PCJR IIODEl ? 
YES- 

(HATIVE IIODEl 
YES- 
POINT TO HEXT ZK ADDlt 
ADDR FOOOO ? 
NO -GO CHECK NEXT AREA 
YES-AREA EOOOOO-FfFFF IS NOT 

OVERLAPPED BY CARTRIDGE 
SET CART. ROIi LENGTH 

(F8000-FFFFF 
I 
; . 
I 

START REG ADDR 
ASK DATA 
PARAIIETER LENGTH 
DISABLE BASE ROl'I 
EHABLE CART. ROIi 2 
EHAILE CART. ROIi 3 
EHAILE CART. ROl1 4 
ENABLE CART. ROH 5 
ENABLE CART. ROl1 6 
DISABLE CART. ROIi 7 

START REG AOOR 
MASK DATA 
PARAMETER LEHGTH 
ENABLE CART. ROIi 
EHAILE CART. ROIi 

( 

( 

I 

CALCULATE CART. ROIi END ADDR+l 
CART. ROIi END ADDR+l <• EOOOO ? 
YES- 
NO -AREA EOOOO-EFFFF IS 

OVERLAl'PED IY CAltTRIDOE 
ACTIVE 
S&SET 
OOOH 
060H 
7 
OBFH 
OUH 
081H ; 
OBCH I 
OIDH I 
OIEN I 
OOOH I 
SHORT RCOHF15 I 
ACTIVE (FOOOO-FFFFFl 

33,3$' ' soar Rea An 
061H I IIASK DATA 
l I PARAl1ETER LENGTH 
OIEH ; IASE ROl'I IEOOOO-EFFFFl 

,{5' { sat Rea Aon 
sew {2{%24## arc iu ENE cxkr. 'Ri 2 
OBBH ENABLE CART. ROIi 3 
OICH EHAILE CART. ROIi 4 
OBDH ENABLE CART. ROM 5 
OOOH DISABLE CART. ROIi 6 
OOOH DISABLE CART. ROIi 7 
SHORT RCOHF15 I 
ACTIVE (EOOOI-FFFFFl 
S15ET I 
OOIH 
060H 
6 
DUH 
OIIH 

( 
(E0000-F7FFF) 
<DOOOO-D7FFF) 
(D11000-DFFFF) 
<EOOOO-E7FFF> 
( E&OOO-EFFFFl 
(FOOOO-F7FFFl 
(FIOOO-FFFFFl 

DI5AILE 

FFFFFFFFf'FF 

(DOOOO-D7FFFl 
<DIIODO-DFFFF) 
( EOOOO-E7FFFl 
( EIOOO-EFFFFl 
(FOOOO-F7FFF) 
(FIOOO-FFFFF) 

f 
2 (DOOOO-D7FFFl 
) (DIOOO-DFFFFl 
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03SI 00 
033C OI 
033D 00 
033£ 00 

033F El 04C2 R 
0342 0A 
0343 '° 0364 01 
0 345 17 

0 346 E9 04F5 R 

0349 1£ 

03U Fl 

DI OOOH 
DI OOOH 
DI OOOH 
DI OOOH 

. 1----- £HAil£ VRAll2 DECODER 
RCONF15:CALL SISET 

DI OOAH 
DI 060H 
DI 1 
DE 0B7H 

Jl11' L26_2 

DISABLE CAIIT. ROIi 4 IEOOOO-E7FFF> 
DISABLE CART. ROIi 5 IEIOOO-EFFFF> 
DISABLE CUT. ROIi 6 IFOOOO-F7FFF> 
DISABLE CART. R011 7 IFaOOO-FFFFF> 

START REG ADOR 
11ASIC DATA 
PARA11ETER LEHOTH 
YRAll2 (UIOO-IFFFF) 

I CONTINUE NEXT TEST 

0.368 El OF7C It 

034E IA OlFF 
0351 EC 
0352 A8 4 0 
0356 75 2D 
0356 U FOGO 
0359 ae ca 
0358 l3 F6 
035D 8B 06 
Ol5F JD AAS5 
0362 74 IF 
0364 a, aooo 
0367 El DUD It 
036A H 17 
036C 6 02 
036£ 17 DD 
0370 BA 081C 
0373 CD 1D 
0375 10 FO 
0377 Ea OF90 R 
037A II 2lFO 
037D BE 006 It 

' C 380 EB 0D32 It 
038J 

0383 EB OFEZ It 
0 386 10 3£ 0011 It .. 

0388 1F 
038¢ 74 OD 
031£ 12 02 
OHO ea OFAI It 
039J 
0393 84 00 
0395 CD 16 
03'7 3C OD 
0399 75 F8 

,-------------------------------------------------------------- ' SYSTDI 11011 SWAI' TO CARTRIDGE 11011 
1---------------------------------------------------------------- SYSSWAl':l'USH Ds ; SAVE OS SEO 

CLI ; DISAILE EXTERNAL INTERRUl'TS 
,------------------------------------------------------------- ' TEST 22 
I l'Cjr CARTRIDGE lt011 CHECICSUl1 TEST 
I DESCRil'TIOH 
1 CHECK PCjr CART. 11011 IFOOOO-F7FFF) WITH CNECKSUII. 
; 11FG ERROR CODE : UFO I FO =IISII OF SEGIIEHT THAT HAS CHECUUl1) 1 
i -------- ---- -- - ---- -- --- - - --- ------- - - - - - ----- - -- - ------ - - ------- 

CALL 11FG_UP l SEHD 'E9' TO 11FG_TE5TER 
IIOV 
IH 
TEST 
JHZ 
IIOY 
IIOV 
XOR 
IIOV 
CIIP 
JE 
IIOV 
CALL 
JZ 
IIOV 
IIOV 
IIOV 
INT 
IIOV 
CALL 
IIOV 
IIOY 
Clll 

;----- 

DX,Sll!>TlTUS 
ll,DX 
Al, EROll6IN 
JROll1 
AX,OFOOOH 
DS,AX 
Sl,SI 
AX,DSi(SI) 
AX,OU55N 
JROll1 
cx.aoooH 
ROS_CHECICSUl1 
JROll1 
AH,2 
IIH,O 
DX,081CH 
INT 10 
AL ,iFOH 
XPC_IIYTE 
IIX,2AFOH 
SI ,OFFSET 
E_IISG 

ASSUNE DS•XXDATA 

CALL 
CIIP 
ASSUNE 
l'OP 
JE 
IIOY 
CALL 

ERll_WAITJ: 
IIOY 
INT 
CIII' 
JHE 

CART. ROIi IN FOOIO·F7FFF 
, NO -IIYPASS 
l SET USE ROIi AODR 
I 
I 
I 
I l'CJII CART. ROIi ID FOUND ! 

YES·IIYPASS 
SET ROIi l EHGTH lZU 

; ARITHIIETlC CHECICSUII GOOD ! 
; YES­ 
; 
I 
I PO:UTION CURSOR, ROW I, COL 21 
I 

: DISPLAY 11S11 OF DATA SEO 
I SET ERROR CODE 

cARTFR,5 po RourIe 

DDX 
l'OST_Eltlt,OIH 
DS:OATA 
DS 
JROl12 
Dl,2 
ERR_IEEP 

AH, 00 
INT_16 
Al, OOH 
ERll_WAITJ 

CHECl FOR •POST_w• NON-ZERO 

RESTORE DS 
COHTIHUE IF HO ERROR 
2 SHORT IEEPS IEHOR> 

NATT FOR "ENTER" KEY 

J 0398 IO 00 JR0NZ : IIOY ll.O DlSAIILE 11111 039D E6 lO OUT H11I PORT, Al OHF E6 .. OUT PORT A,AL ; Cl EAR UD PORT ,----- COPY DATA IN 1IRST 1211( RAl1 CARD TO 64l Ylll1 OlA1 t1 U 0072 R 1234 IIOV RESET_FLAG,1234H ; SET WARA START INDICATOR FOR 
O]U .. lE R RETURNING FROl1 l'CJR IIODE 0015 110Y {::!Y-"®" OlAI 11 Fl DOU Cl1P IS IIDIOlY SIZE =< 128K ! OlAF 76 21 JIE SYSSW,Z l YE$· 0)11 8J Ell 4 0 SUI DX,66 . 0J84 E 62 IN t±::r-° l 03H A8 oa TEST l 038 1S 0J JNZ SYSSH1 l 038A ll El 4 0 SUI BX.64 l OUD 11 °' SYSSH1 +HOY CL,6 I 038F Dl El SH IX,Cl I 03tl aE cJ IIOV ES,IIX I 0J¢J )3 FF XOR DI,DI I Olt5 IE DF NOY DS,DI ' 0 )t7 l3 f6 XOR SI,SI I COPY 4KB DATA FROl1 1ST 121l Ul1 0Jc9 ., oau 110Y CX,OUOH I CARD TO 64K BASE Rll1 OR 64K RAA CD OlCt F3/ A5 REP AO VSW ) (DS:$I=>ES1DI) ;----- SET 12U RAA CARD START ADDR FRDII 20000N O)CE IA OlDA 110V Dx.VGA_CT I 0 )01 EC IN ll,DX I O)OZ 10 03 110V AL,l I 03D6 EE OUT DX,Al I 0305 IO 10 110V AL.IOH I 0)01 EE OUT DX,Al I 

1···•- ALLOCATE PROGRAIYIAILE IAPI AT 00001-lFFfF 0308 ll 01FF SYSSNP2 +HOV DX,SaSTATUS I OlDI Et IH AL, DX l OlDC 10 08 PO AL,08H I 03DE EE OUT DX,ll I OlDF IO AO 110Y Al,OlOH I 0)£1 EE OUT DX,ll I 
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03E2 IO 63 
0J£4 EE 

13E5 IA UDA 

03U EC 
03£9 BG @ 
OJEI EE 
UEC EE 
03ED IO fl 
UEF EE 
03FO IO lf 
UFZ EE 

03F3 52 
Olf4 El 14CZ • 
Olf7 IC 
Olfl OI 
03ft 02 
UFA 10 
OlFI 00 
03FC El 14CZ • 
OlFF It 
0460¢ 66 
001 oz 
0402 B7 
0403 ti 
0464 ES £4CZ R 
0407 9o 
001 OI 
0409 01 
060A 60 
040 5A 
ooc .... ., 
IOF EC 
OHO 14 OI 
0412 8A C 
0414 EE 
0415 B0 IO 
1417 EE 
1411 FE C4 
14U EZ F6 

NOV Al,63H l 
DUT DX,Al 

1-==== SET UP VIDEO SYSTEM TO PCjr MODE 
Ov DX,VGA_CTL ; 

( 
IN 
NOV 
OUT 
OUT 
AO V 
OUT 
l'IOV 
OUT 

l'U5H 
CALL 
DI 
DI 
DI 
DI 
DI 
CALL 
DI 
DI 
DI 
DI 
DI 
CALL 
DI 
DI 
DI 
DI 
POP 

NOV 
IN 
NOV 

SYS5WP3 :POV 
OUT 
NOV 
OUT 
INC 
LOOI' 

1----- 

,---- 

OUC El OIDO E 
041F E+ 62 
0421 AB Q8 
0423 75 38 
1425 11 ooao 
0428 J3 FF 
042A It 2000 
042D BE CI 
042F BS 5A5 
432 261 It 05 
0435 EB 00 
0437 EB 00 
0439 261 8B 15 

043¢ 33 C2 
OUE 75 OF 
0466 26: 89 05 
0465 81 CJ 008 
0447 80 C5 20 
0444 80 FD 80 
044D 72 DE 
IHF a, lE 0015 II 
0453 C7 06 0013 l 1170 
0459 B0 3F 
0658 EB 16 
465D C7 06 0615 R 0646 
1463 C7 06 0013 It 0030 
1469 II 26 0010 R OIFI 
046F 11 11 
471 BA 03DF 
0474 EE 
IOS A2 OOU R 

IOI C6 U 08'2 It 07 
047D B8 FIii 
0480 8E DI 
0482 BE DOS It 
105 33 Cl 
0487 8E C0 
0489 33 FF 
068B B9 0028 
048E F3Z A5 

0490 EA 
001 .... 
0693 00©0 

] eee»» 
ASSUNE 
CALL 
IN 
TEST 
JHZ 
NOV 
XOR 
NOV 

SYSSHP4 :MOV 
NOV 
NOV 
Jl'II' 
JNP 
NOV 

XOR 
JNZ 
NOV 
ADD 
ADD 
CP 
JI 

SYSSHP5 :HOV 
NOV 
l'IOV 
JNP 

SYSSWl'6: l'IOV 
NOV 
AND 
NOV 

SYSSWl'7: l'IOV 
OUT 
NOV 

Al,DX 
Al,O 
DX,Al 
DX,Al 
Al,l 
DX,Al 
Al,lFH 
DX,Al 

DX 
SISET 
IICH 
OOOH 
2 
0 80H 
ODON 
sasET 
009H 
060H 
2 
017H 
OOOH 
SISET 
090H 
OOOH 
l 
OOOH 
DX 

CX,7 
Al,DX 
AH,O 
Al,AH 
DX,Al 
Al,O 
DX,Al 
AH 
SYSSWl'l 

DS:DATA 
DDS 
Al,PORT C 
AL. ooooToooa 
SYSSWP6 
IX, 121 
Dl,DI 
CX,2000H 
ES,CX 
AX,5A5AH 
ES: CDIJ,AX 
$+2 
$+2 
DX,ESdDil 

DISABLE NATIVE VIDEO l'ATH 

ENABLE VRANl I All l'ALETTE REOS 

SET UP VGA 
START REG ADDlt 
MASK DA TA 
PARAMETER LENGTH 
ENABLE PCJR VGA 
DISABLE NATIVE VGA 

SET UP VRAM DECODER 
START REG ADOR 
NASK DA TA 
PARAl'IETER LENGTH 
EHAILE VRAl'II DECODElt (11000-IFFFI') 
DISABLE VRAN2 DECODER 

SET UP PAGE REG 
START REG ADDR 
l'IASK DA TA 
PARAMETER LENGTH 
DISABLE CRT/CPU PAGE REG 2 

CLEAR VOA REG 0-6 WITH ZERO 

64K RAH CARD INSTALLED! 
NO - 
SET INITIAL TRUE IIEIIORY SIZE 

AX,DX 
SYSSWPS 
ES: CDIJ ,AX 
BX,128 
CH,20H 
CH,IOH 
SYSSWPft 
TRUE_IIEl'I, IX 
{"9£7-512±.112 cruzcr at 
SHORT SYSSWP7 
TRUE_l'IEll,64 
EORY_S1ZE,+8 
EQUIP_FLAG,OFIH PLANAR RAN SIZE ,aK 
AL,llH CPU/CRT PAGE J 
DX,PAGREG SET PAGE REG 
DX,Al l 

; SAVE PAGE REG DATA 

121K RAN CARD INSTALLED? 
HO - 
Cl EAR l'IEIIORY 

SAVE RAN SIZE 

SAVE RAM SIZE 

NOV ACTIVE PAGE,7 ; SAVE CRT PAGE 
;----- COPY SWAP HANDLER IN RAl'I AREA 
SYSSWPI :NOV AX, OF&OOH l SET USE RDl'I 

l'IOV DS,AX I 
NOV SI,OFFSET SYSTRANS SET SYS TRANS RTN STAltT ADDII 
XOR AX,AX I 

g! {#;f Iser corr is roe Attn 
l'IDV cx,r,o , 
REP l'IOVSW I 

1---- JUl'IP TO SWAP HANDLER TO CHANGE THE SYSTEII 
DI OEAH l JUNP FAR 
DW OOOOH I 
OW IOOOH I 

------------------------------------------------------------------ SUIRDUTINE 
SYSTDI SWAP HANDLER 

DEs¢RI{']!g;en 1s ovERA#ED sY 1HE Ro cARTRIDE, 1HIS 
PROGRAM IS COPIED TO TEMPORARY RAl'I AREA. 

Z. THE CDHTROL IS PASSED TO THE ROUTINE IN THE RAl'I AREA. 
l. THE ROUTINE IH THE RAN AREA DISABLES SYSTEII ROl'I 

AHD ENABLES OVERLAPPED RDl'I CARTRIDGE. 
4. THE CONTROL IS PASSED TO THE POWER-OH RESET VECTOR 

IH THE OVERLAPPED ROl'I CARTRIDGE. 
------------------------------------------------------------------ 

( 

C 

( 

C 
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0495 BA 01FF 
0498 EC 

0499 B9 0015 

049c 33 Co 
049E 8E D8 
04A0 BE 0018 90 
0444 AC 
0445 EE 
006 EZ FC 

04A8 EA 
04A9 FFF 
04AI FOOD 

04AD 00 00 00 
0410 01 IA 60 
048J 02 BB 60 
04B6 03 BC 60 
0489 06 BD 60 
0«BC 05 BE 60 
D41F 06 IF 60 

5Y5TRAN51 IIOV DX,S&STATUS 
lH Al,DX 

II0V 

XOR 
II0V 
II0V 

SYS TR11 LOD51 
DUT 
LOOP 

3-===- JUMP TQ 
DI 
DW 
DW 

SYSTRS+ D 
DI 
DI 
DI 
DI 
DI 
DI 

CX,37 

000H,000H,000H 
001H,0IAH,060H 
002H, DUH, 060H 
0 03H,0CH,060H 
004H, DIDH, 060H 
005H,0IEH,060H 
006H,OIFH,060H 

READ AND CLEAR CTRL REG 

I SET COUNTU 
AX,AX I 
DS,AX I 
SI,SYSTR5-SYSTRAHS I SET TABLE ADDR 

1 LOAD SET DATA 
DX,AL I 
SYSTRI I 

POWER OH RESET VECTDR IN ROIi CARTRIDGE 
0EAH I JUIIP FAR 
0FFF0H 
0F000H 

DISABLE USE ROIi 
ENABLE CART. ROIi Z (O0000-D7FFFI 
ENABLE CART. ROIi 3 (Da000-DFFFFI 
EHAILE CART. ROIi 4 (E0000-E7FFFI 
ENABLE CART. ROIi 5 (E&000-EFFFF) 
ENOLE CART. ROIi 6 CF0000-F7FFFI 

I EHULE CART. ROIi 7 CF&000-FFFFFI 
I 
,-----------------------------------------------------------,------ ' SUIROUTIHE 

SET UP OF PROGRAIV1AILE I\EIIORY & l/0 DECODER 
DESCRIPTION 

THIS SUIROUTIHE SET UP PROGRAMULE I\EIIORY AND 
1/0 DECODER. THE CALL INSTRUCTION 15 FOLLOWED IY THE 
PARAIIETERS AHD ITS LEHGTH. THE PARAI\ETERS INCLUDES CDHTIOL 
REGISTER (ADDR, CONTROL REG I AHO 2 I IHFORIIATI0N 
AHD ARE SET SEQUEHCIALY. 
THE CALLER SETS FIRST CONTROL REGISTER ADDRESS, IIASl DATA 
PARAIIETER LEHGTH, AND VALIAILE REGISTER 1 VALUE. 

--------- CALLING SEQUENCE--------- 

CALL SISET 

DI 
DI 
DI 
DI 
DI 

!!H 
??H .. 
ii 
?!H 

I CALL SET UP SUBROUTINE 

START REO ADDR C OOH-UH 
I\A51C DATA 
PARAIIETER LENGTH 
FIRST REG I VALUE 

I SECDHD REG 1 VALUE 

04c? 
04C2 SE 
04C3 lE 
04C4 33 FF 
04C6 IC ca o,ca er. 01 
0 4CA 
04CA 8B F<t 
DttCC IF FFFF 
04CF ac DO 
O«DI 8E D8 
04DJ AD 
04D6 8 D8 

04D6 AC 
O<tD7 JS Ct 
04D9 SA C8 

04DB BA OIFF 
O<tDE EC 

04DF SA CJ 
OHl EE 
OH2 FE CJ 
06£4 AC 
OH5 EE 
OH6 U C7 
oua EE 
04E9 E2 F4 

OHi DI FF 
04£D 74 03 
04EF BB E6 
04FI CJ 

04F2 IF 
04F3 56 
04F4 CJ 
O<tf5 
04FS 

1 DI !?H UST REG 1 VALUE 

5&sET PROC HEAR ; ENTRY POINT BY "CALL" 
POP SI SET TAILE PDlNTER 
PUSH DS SAVE DS 
XDR DI, DI "CALL• ENTRY FLAG 
IIOV AX,CS CS:IP 
Jl'II' SHORT SSSETX 

SSSETJ LAIEL HEAR 
IIOV Sl, SP 
IIOV DI, 0FFFFH r,ov AX,SS 

SISETX: I\OV DS,AX 
LODSW 
IIOY 

$801+ 

IIDV 
IN 

II0V 
OUT 
IHC 
L0DSI 
OUT 
IIOY 
OUT 
LOOP 

OR 
JZ 
IIOV 
RET 

IX,AX 

LODSI 
xoR Cx,CX 
r,ov CL,AL 

DX. sas TA TUS 
AL,DX 

AL,IL 
Dx, AL 
IL 

DX,AL 
AL,IH 
DX,AL 
SIOl 

DI,DI 
s802 
SP,SI 

ENTRY POINT IY "JIIP" 
SET TABLE POINTER 
"JIIP" ENTRY FLAG 
SS:SP 

1 GET START REG ADDR <Ill AND 
PASK DATA UHi 

GET SET DATA LENGTH CCX> 

READ I CLEAR CTIL REG 

GET CTIL REG ADDI 
WRITE CTRL REG ADDR 
SET NEXT CTRL REG ADDA 
LOAD ClRL REG 2 DATA C VALUILE > 
SET REG 1 DATA 
SET REG Z DATA 

K 

RETURN TO CALLER (JUAP") 

saoz, POP 
PUSH 
RET 

SUET EHOP 
L26_21 1 
,------------------------------- -------------------------------- ' PART I • 
I INTERRUPTS 
I DESCRIPTION 
I 32 INTERRUPTS ARE INITIALIZED TO POINT TO A DUIIIIY 
I HANDLER. THE llOS INTERRUPTS ARE LOADED. DIAGNOSTIC 1 
I INTERRUPTS ARE LOADED SYSTEH COHFIGURATION WORD IS PUT 
' IH HEIIORY. THE DUI\IIY INTEUun HANDLER RESIDES HERE- I 

1---------------------------------------------------------------- ASSUHE DS•XXOATA 
CALL DDX 
IIOV IIFO TST,0F7H 
CALL HFOUP 
ov FG]RTN,OFFSET 

DS 
s1 

RESTORE OS 
ADJUST IETURN POINT 
RETURN TO CALLER (CALL") 

OU5 Ea 0FEZ R 
OHi C4 o, 0005 I F7 
OHO El 0F7C R 
0500 C7 06 00ZZ R 0DA7 I C 

1 SET DS XXDAT A SEO 
I SEND 'F7' TO I\FG TESTEI 
I UPDATE IIFG CHECKfOINT 

HFG_OUT 
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Appendix A. 

0506 ac ca 
050& A3 0024 It 

OSOi ll CO 
050D IE DI 

050F It OOFF 
0512 2B FF 
0516 IE C7 
0516 88 0599 R 
051' Al 
osu ac ca 
051C Al 
051D E2 F7 

It OOOI E 0S1F C7 U 0124 

0525 F 004¢ R 
0528 OE 
0529 1F 
052A IE UDO It 
052D a, 0110 
05l0 A5 

0531 47 
05l2 47 
05ll E2 Fl 

0535 IF 01EO 
0538 H 0000 E 
0538 AB 
05lC 47 
053D 47 
053£ la 0000 E 
0541 Al 
0542 47 
0543 47 

0544 H 3.AOI 
0547 Al 
0548 la FOOi 
0548 Al 

054¢ IF 0210 
0546F U 1335 R 
0552 Al 

0553 IE o, 

0555 C7 06 0410 It 511C 

0551 C7 06 0401 R 0371 

C 

,----- 
DJ 

,----- 

Ho V 
HO V 

ASSUME 
XOR 
OV 

SET UP' 
POV 
SUI 
POV 
HOV 
STOSW 
IIOV 
STOSW 
LOOP' 
IIOV 

SET UP' 
110V 
P'USH 
POP 
IIOV 
110V 
IIOVSW 

AX,CS 
FG_RTH+2, AX 

CS:CODE,DS+ABS0 
AX, AX 
DS,AX 

THE INTERRUl'T 
CX,255 
D1,DI 
ES,DI 
AX, OFFSET DU 

AX,CS 

SET DOUBLEWORD P'OINTER TO NFO. 
ERROR OUTPUT ROUTINE SD DIAGS, 
DON'T HAVE TO DUPLICATE CODE 

0561 El OF7C It 
0564 10 13 
0566 £6 20 
0568 ao oa 
05U E6 21 
156C IQ 09 

056£ E6 21 

0570 .. 00 
0572 8 A DI 
0574 E6 21 
0576 E6 21 
0571 0A co 
057 75 la 
057C ID FF 
057E E6 21 
0510 E6 21 
0582 0 6 01 

110V 

OUT 
IIOV 
OUT 
PIDV 

INTAOO,AL 
AL,8 
JHTAOl,AL 
AL,9 

VECTORS TO TENP INTERRUPT 
1 FILL ALL JHTERRUPTS 

FIRST INTERRUPT LOCATION IS 0000 
SET ES=oooo ALSO 
NDVE ADDR OF JNTR PROC TO TIL 

GET ADDR DF JNTR PROC SEO 

Dl I VECTIILO 
EXST,OFFSET EXTAI SET UP EXT. SCAN TAILE 

IJOS JHTERRUPTS 
DI,OFFSET VJDEO_JNT I SET UP VIDEO JNT 
cs 
DS I PLACE CS IN DS 
S1,0FFSET VECTOR_TABLE+16 
CX,16 

INC DJ 
INC DJ POINT TO NEXT VECTOR ENTRY 
LOOP D4 REPEAT FOR ALL 16 BIOS INTERRUP'TS ,----- SET UP INT 78, 79, I 7A 
NOV DI,78H4 1 INT 71H 
PIOV AX,OFFSET KICKFDN I 

~ 
STOSW I 
IHC DJ l 
INC DJ l 
PIOV AX,OFFSET IUFFER_CIUEING I INT 7'H 
STOSW . 
JNC DJ 
JHC DI 

110VE INTERRUPT VECTOR TO LOW 
IIEPIORY 

NOV AX,OFFSET DICT_ADDR I INT 7AH 
STOSW l 
PIOV AX,OFOOOH 
STOSW I 

;----SETUP RS2l2 WRAP TEST INTERRUPTS 
Pov DI,84H4 ; 
ov AX,OFFSET WRAP_TEST ; 
STOSW ; 

SET UP DEFAULT ECIUJPNEHT DETERPIJNATJDN WORD 
IJT 15,14 = NUPIBER OF PRJHTERS ATTACHED 
IJT 13 = RESERVED 
BIT 12 = GANE I70 ATTACHED 

IJT 11,10,9 = NUPIIER OF RS232 CARDS ATTACHED 
BIT I= DPIA CO=DNA PRESENT, l=NO DNA ON SYSTEN) 

BIT 7,6 = NUNBER OF DISKETTE DRIVES 
00=1, 01=2, 10=3, 11=4 ONLY JF IIT O = 1 

BIT 5,4 = INITIAL VIDEO NODE 
00 - UNUSED 
01 - NATIVE PIODE (20 ZENKAKU X 11) 
10 - EXTENSION PIODE 
11 - RESERVED 

IIT 3,2 = PLANAR RAIi SIZE (10=48K,11=64K) 
BIT 1 = RESERVED 
BIT O = 1 (IPL DISKETTE INSTALLED> 

1-------------------------------------------------- ASSUPIE CS:CODE,DS:AIS0 
PIOV DS,CX ; SET DS TO 0 

I DEFAULT1l PARALLEL PRINTER,GAPIEJO, 
; NO DIIA,HATIVE NODE,64K ON PLANAR 

DATA_WORD[ECIUIP FLAG-RS232 IASEl,511CH 
-, SET PRINTER AODR 

PIOV DATA_WORDCPRINTER_IASE-RS232_BASEJ,PARAL_PORT 
,------------------------------------------------------------------ ; TEST 9 
• JHITIALIZE AND TEST THE 1259 INTERRUPT CONTROLLER CHIP 
; "FG ERROR CODE = O7XX (XX=00, DATA PATH OR IHERNAL FAILURE, 
I XX=AHY OTHER BITS ON=UHEXPECTED JHT'S) 1 
1------------------------------------------------------------------ CALL PIFG_UP I SEHD • F6 • TO HFG_TESTER 

ASSUME DS:ABS0,CS:CODE 
PIOV AL, UH 

t 

i 
1 
I 
l , 
'; 
f ; r 
]. 
l 
-I 
l 

I • 
) 

l 
l 
! I ' 
I ; 
I ~ 
I 
: t· , 
I ' 

i ·. 
r 
I 
I 

ICW1 - RESET EDGE SENSE CIRCUIT, 
SET SINGLE 8259 CHIP I Icw, READ 

ICW2 - SET INTERRUPT TYPE a ca-F> 

OUT INTAOl,AL 
,--------------------------------------------------------------- ' TEST ABILITY TO WRITE/READ THE PIASK REGISTER 
1--------------------------------------------------------------- IIOV AL,O I WRITE ZEROES TO IPIR 

PIOV BL,AL PRESET ERROR IHDICATOR 
OUT INTAOl,AL DEVICE INTERRUPTS EH.AILED 
JN AL, 1HTA01 READ INR 
OR AL,AL IIIR : 0• 
JNZ GERROR 1 HO - GO'TO ERROR ROUTIHE 
PIOV AL,OFFH DISABLE DEVICE INTERRUPTS 
OUT INTA01,AL WRITE ONES TO IPIR 
IN AL,IHTAOl READ IMR 
ADD AL,1 ALL IHR BITS OH? 

(ADD SHOULD PRODUCE 0) 

JCW4 - SET BUFFERED NODE/SLAVE 
AND 8086 MODE 
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051t, 75 OE 

0516 Fl 
0587 89 0050 
058A EZ FE 
OSIC IA IE 041t, R 
0590 DA DI 
0592 74 2D 
059t, 17 07 
0596 E9 0D32 R 

6 
0599 

0599 IE 
059A 50 
059 El OOOD E 
059E 10 OI 
05A0 E6 zo 
0542 9 0 
0543 Es 20 
0545 IA EO 
05A7 OA CA 
05A9 75 04 
05A8 B4 FF 
05AD El CA 
05AF Es 21 
0581 0A Cs 
0513 E6 21 
0515 10 zo 
0517 E6 20 
0519 
05&9 68 26 ooa-. R 
058D 51 
051E IF 
OSIF Fl 
OSCO 
OSCO CF 
05CI 

05Cl 

05Cl IO EO 
05Cl E6 F2 
05C5 ID AO 
UC7 u F2 

05C9 El OF7C It 
05CC 11 OlH 
05CF U FFFF 
OSDZ El 06F2 R 
0505 II 0016 

0508 El OH2 It 

05D8 IO 20 
050 U AO 

¢ OSDF ,,, 00 
0s£1 El 060 It 
05£4 73 05 

JHZ GERROR I NO = GO TO ERROR ROUTINE 
,--------------------------------------------------------------- CHECK FDR HOT INTERRUPTS 
,--------------------------------------------------------------- ,----- INTERRUPTS ARE "ASKED OFF. NO INTERRUPTS SHOULD OCCUit. 

STI I ENABLE EXTERNAL INTERRUPU 
OV CX,50H 
LOOP I ; WAIT FOR ANY INTERRUPTS "ov IL,DATA_AREA(lNTR_FLAG-RS23Z_IA5El I ANY INT OCCUR? 
OR IL,IL 

so. #&» $f° 
JP E_MSG 

• SUIROUTIHE 
TEl'IPORARY INTERRUPT SERVICE 

DESCRIPTIDH 
THIS ROUTINE 15 ALSO LEFT lH PLACE AFTER THE 
POWER DH DIAGNOSTICS TO SERVICE UNUSED 
lHTERRUPT VECTORS. LDCATIOH 'IHTR_FLAG' Will 
CONTAIN EITHER: I. LEVEL OF HARDWARE INT. THAT 
CAUSED CODE TO IE EXEC. 

; NO - GO TO NEXT TEST 
1 SET 07 SECTION OF ERROR "so 

2. 'FF' FDR HOH-HARDWARE INTERRUPTS THAT WERE 
EXECUTED ACCIDEHTLY. 

pi1 PROC EAR ; 
ASSUME DS:DATA 1 
PUSH DS 
PUSH AX 
CALL DDS 
IIOV AL,DIH 
OUT lHTAOO,Al 
NOP 
IN 
l'IOV 
DR 
JHZ 
AO V 
JHP 

HW_lNT: IN 
OR 
OUT 
IIOV 
OUT 

SET_lHTR_HAG: 
l'IOV 
POP 
POP 
STI 

vu.xE[y}! 
Dll ENOP 

SAVE REG AX CONTENTS 

READ IN-SERVICE REG 
(FIND OUT WHAT LEVEL IEING 
SERVICED) 
GET LEVEl 
SAVE IT 
00! (HO HARDWARE lSR ACTIVE> 

Al,lHTAU 
AH,AL 
Al,AH 
HW IHT 
AH70FFH 3 
SHORT SET_INTR_FLAG ; SET HAG TO FF IF HOH-NDIIARE 
Al, INTAU ; GET ASK VALUE 
AL,AH I IIASK OFF lVL IEING SERVICED 
IHTAOl.Al 
Al,EDI 
INTA00,AL 

IHTR_FLAG, AH 
AX 
DS 

SET HAG 
RESTORE REG AX COHTEHTS 

INTERRUPTS UCK OH 
HEED IRET FOR VECTOR TAllE 

END_TESTG: 
;----- FIRE THE DISKETTE WATCHDOG TlllER 

l'IOV AL ,WD EHAILE+WD STROIE+FOC RESET 
OUT HEC_CYL,Al -. - 
POV AL·WD_ENABLE+FDC_RESET 
OUT NEC CTL,Al I 
ASSUME CS:CODE.DS:ABS6 . -- ---- - - -- - - - -- - - - - ... ----- - --------- - -------- -·------------- ------- 

1 TEST 10 
I 1253 TIIIER CHECKOUT 

DESCRIPTION 
VERIFY THAT THE TI"ERS (I, 1, AHD 2> FUNCTION PROPERLY. 
THIS INCLUDES CHECllHO FOR STUCl IITS IN All THE TI"ERS, 

i THAT TINER 1 RESPONDS TO TIMER 0 OUTPUTS, THAT TIHER 
I INTERRUPTS WHEN IT SHOULD, AHO THAT Tl"Elt 2'5 OUTPUT 
I WORKS AS IT SHOULD. 
I THERE ARE 1 POSSIBLE ERRORS DURING THIS CHECKOUT. 
I IL VALUES FOR THE CALL TD E._NSG INCLUDE• 
; 0: STUCl llTS IN TINER 0 
I l• TINER l DOES NOT RESPOND TO TINER I OUTPUT 
I 2: Tll'IER O INTERRUPT DOES HGT OCCUit 
I 31 STUCK IITS IN TINER I 
1 41 TIMER Z OUTPUT INITIAL VALUE IS NOT LOW 
1 S: STUCK BITS IN TIMER 2 
I 61 TI"ER 2 OUTPUT ODES NOT GO HIGH OH TERNlNAL COUNT 
J 7: TINER 0 OUTPUT OUT OF RANGE , -------- --- - - - -- - - - - - - --- ----- - - - ---- -- - -- - - ---------------------- 
J INITIALIZE TIMER 1 AND TIAER 0 FOR TEST 
1- - - -- - - - - - - - - - - - - - - - - - -- - ---- -- - - - - - -- - - - - - - - - - - - - - -- - - ------- ---- 

CALL IIFG UP I SEND 'FS' TO FG TESTER 
ov AX,i176H ; SET TINER 1 TO PH6DOE J BINARY 
NOV IX, OFFFFH INITIAL COUHT OF FFFF 
CALL IHIT TINER INITIALIZE TINER 1 
Ov Ax,0636H SET TIMER 0 TO MODE J IHARY 

lHlTIAL COUNT OF FFFF 
CALL INIT TIMER 1 INITIALIZE TIHER 0 

1- --- - --- --- - -- - - - - - - - - -- • ----- --- --- -- - - - - • - • --- - - ---------------- 
1 UT BIT 5 OF PORT AO SO TIIIU I CLOCK Will IE PULSED IY THE 
I TlllER O OUTPUT RATHER THAN THE SYSTEN CLOCK. 1------------------------------------------------------------------ 

NOV AL,001000001 
OUT HNI PORT ,Al I 1---------- - -- --- - - - - - .. ----- ---- - ------- -- --- --- - ----------------- 

1 CHECK IF ALL BITS GO ON AND OFF IH Tl"U O (CHECK FOR STUCK 
I IITS) 1---- - ---- - ---- - - - ------------ -- - - - --- ----- -------- ---------------- 

IIOV AH,0 I TIER 0 
CAll IITS ON OFF ; LET SUIROUTINE CHECK IT 
JHI TIIIEll_ilz ; NO STUCK llTS <CARRY FUii NOT St:Tl 
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osu J 00 
05£8 E9 OUF ll 

05E 
050 E4 41 
OSED u u 
OSEF E€ 41 
OSFI lD FFFF 
05F6 75 OS 
OSF6 J 01 
tSFI E9 069F It 

PIOV IL, 0 1 STUCK ans IN TIPIER 0 
JPIP TIPIEll_ERROll 

,------------------------------------------------------------------ 1 SINCE TIPIER O HAS COPIPLETED AT LEAST ONE COPIPLETE CYCLE, 
i TINER 1 SHOULD IE HON-ZERO. CHECK THAT THIS IS THE CASE. 

iin.xp; 
AL,TINER+l READ LSI OF TINER 

PIOV AN,AL I SAVE LSI 

IN AL,TINER+l 
CPIP AX,OFFFFN 
JHE TINERO_IHTR 
PIOV ll. I 
JPIP TIPIER_ERROR 

' CHECK FOR TINER O INTERRUPT 

READ 1SB OF TIPIER 1 
STILL FFFF! 
HO - TINER 1 HAS IEEH BUPIPED 
TINER 1 WAS NOT IUPIPED IY TIPIER 

05FI 
OSFB Fl 
OSFC E6 Zl 
OSFE 24 FE 
0600 20 06 0684 R 
0666 E6 21 
0606 33 Ct 
0601 
0608 F6 06 104 I 01 
0600 75 07 
OUF E2 F7 
0611 IS 02 
OUl Et 06'F ll 

0616 
0616 FA 

on, 10 00 
Ult E6 43 
0611 so 
061C sa 
0610 E4 40 
061F UDO 
0621 Es 40 
0621 8A FO 

0625 It DSEZ 
0626 
0621 D3 ea 
a62 FE CD 
062¢ 75 FA 

062E 10 00 
0630 E6 43 
0632 50 
06l3 51 
0636 Es 4 0 
0636 8 A ca 
0638 E6 4 0 
06lA 8 A El 
063C 13 07 

063E 21 Dl 
0640 80 FE OA 
06'3 77 5A 
0645 aD FE oa 
0668 72 ss 

64A BO DO 
066C E6 Al 

064E 4 01 
0650 E€8 ou, ll 0653 73 Q 4 
065S 13 03 
06S7 EB 46 

1659 
06St u 02U 
06SC BB FFFF 
06SF E8 06F2 It 

0662 Es 61 0666 oc 01 
0666 E6 61 

0668 B 4 oz 
066A El out It 066D 73 0 6 

iins.rpF: -------­ 
1 ENABLE PIASKAllE EXT INTERRUPTS IN Al,IHTAOl 

AND AL,OFEH I PIASK All IHTRS EXCEPT lVl 0 
AND DATA_AREA(IHTR_FlAG-RS232_1ASEl,AL ; CLR INT IICVED 
OUT lNTAOl,AL I WRITE THE 1259 IPIR 
XOR ex.ex ; SET LODP COUNT Ir_1NTE,Agor 
t~ DATA_AREA(INTR_FLAG-RS232_1ASEl,1 1 TPIRO INT OCCUR! 

JHZ RESET_INTRS ; YES - CONTINUE 
LOOP WAJT_IHlR_lOOP ; WAIT FOR IHlR FOR SPECIFIED llNE 
NDV ll, 2 ; TINER O IHTR DIDN'T OCCUR 
JNP TINER_ERROR 1 

,------------------------------------------------------------------ : HOUSEKEEPlHG FOR TINER O INTERRUPTS 
iisEr. 1wrRs : 

- CLI . 
;------------------------------------------------------------------ 1 CHECK COUNT DOWN SPEED OF TINER 0 
·------------------------------------------------------------------ NOV Al,O 

DUT TlN_CTl,Al I LATCH TINEII 0 PUSH AX PAUSE POP AX 
lH Al,TIPIER+O READ TIPIER LSI NOV Dl,Al 
IN Al, TINER+O NSI NOV DH,AL 

PIDV CX,OSE2H WAIT 1 PIS (CH=5, CL=226) • TlNERO W: 
- SHR AX,Cl 

DEC CH 
JHZ TIPIERO_W 

PIOV AL,O 
OUT TIN_CTL,AL LATCH TIPIER t 
PUSH AX PAUSE 
POP AX 
IH AL, TINER+O READ TIMER 0 LSI 
NOV Cl,Al 
IH AL,TIHER+0 HSI 
PIOV CH,AL 
NOV ll,7 TINER t OUTPUT OUT OF IIANGE 

sua ox.ex 
CrP DH,OAH 
JA TIPIER_ERRDR 
CPlr DH,08H 
JI TIPIER_ERROR ; 

,------------------------------··------------------- - --- 1 RESET DS OF PORT AO SO THAT THE TINER 1 CLOCK Will IE 
1 PULSED IY THE SYSTEII CLOCK. 

or @&. "". 
I CHECK FOR STUCK IITS IN TIPIER 1 
#------------------------------------------------- - 

C 0955Hl 
WITHIN TOLERANCE! 
HO - • 

NDV AH, 1 TIPIER 1 
CALL BITS ON OFF 

? gs=- ;582"44% n 
JP SHORT TIPIER_ERROR 

.------------------------------------------------- ------- ' INITIALIZE TINER Z 

i1Re.1;}; 
AX, 0296H ; SET TIPIER Z TO PIODE 3 UNARY 

PIOV ax. OFFFFH ; INITIAL COUNT 

1 
CALL IHIT_Tl"ER _ 

; SET PIO Of PORT_I OF IZS5 (Tl"ER 2 GATE) 

IH AL,PORT_B ; CURRENT STATUS 
OR Al. 000000011 ; SET Ill D - LEAVE OTHEIIS ALDHE ,-------OUT PORT_B,AL _ 

T CHECK FOR STUCK BITS IN TIMER 2 
,------------------------------------------------------- NOV 

CALL 
JHI 

AH,Z 
BITS_OH_OFF 
REIHIT_TZ 

T IPIER Z 

I HO STUCK un 
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066F Bl 05 
0671 El 2C 

0673 

0673 E6 u 
0675 24 FE 
0677 E6 61 
067' ea 0210 
0'7C U OOOA 
D67F Ea 06F2 R 

0682 E4 62 
0686 24 20 
0646 74 04 
0688 J 06 
068A EB 13 
ouc E 61 
OUE DC 01 
0690 E6 61 

06'2 a, OOOA 
0695 E2 FE 
0697 Es 62 
0699 24 20 
0698 75 65 
069D Bl 06 

06'F 
069F B7 08 
DUI Ea OD32 It 
06H Ea SC 

t 

Pov BL,S ; STUCK BITS IN TIAER 2 
JMP SHORT TIMER_ERROR 

1------------------------------------------------------------------ ; RE_IHITIALIZE Tl"ER Z WITH "ODE O AND A SHORT COUNT 
,------------------------------------------------------------------ REINIT_T2: 
;----- DROP GATE TO TITER 2 

IH AL,PORT_I CURREHT STATUS 
AHD AL,111111101 RESET IIT O - LEAVE OTHERS ALONE 

©%} {2;:3;d ser re z ro one a soar 
"DY IX,OOOAH INITIAL COUNT OF 10 

1 
CALL IHIT_TI"Elt _ 

1 CHECK PC5 OF PORT_C OF &255 TO SEE IF THE OUTPUT OF TIHER 2 

I 15 LOW 
.-------------------------------------- - IN AL,l'ORT C I CURRENT STATUS 

AHO AL,001000001 ; "ASK OFF OTHER IITS 
JZ CKZ ON ; IT'S LOW 
nov BL,s ; PCS OF PORT_C WAS HIGH WHEN IT 
JP SHORT TIMER_ERROR ; SHOULD HAVE BEEN LOW 

;----- TURN GATE BACK OH 
CKZ_OH: IN AL,PORT_I CURRENT STATUS 

OR AL,000000011 SET IIT O - LEAVE OTHERS ALONE 
OUT PORT B,AL 

• CHECK Pcs oF PoRr c TO SEE IF THE OUTPUT OF TIER 2 GOES 
; HIGH - 
1------------------------------------------------------------------ "ov CX,OOOAH ; WAIT FOR OUTPUT GO HIGH, SHOULD 
CKZ lO: LOOP CKZ LO ; IE LOHGElt TltAN INITIAL COUHT 

- IN Al,PORT C ; CURREHT STATUS 
AND Al,001000001 ; MASK OFF All OTHER IITS 
JHZ PODlS EHD ; IT'S HIGH - WE'RE DONE! 
"ov IL,6 - ; Tl"ER 2 OUTPUT DID NOT GO HIGH 

1------------------------------------------------------------------ ; 8253 TIMER ERROR OCCURRED. SET BH WITH HAJOR ERROR 
IHDICATOR AHO CALLE "SG TO IHFOR" THE SYSTEM OF THE ERROR. 
BL ALREADY CONTAINS"THE MINOR ERROR IHTCATOR TO TELL 

I WHICH PART OF THE TEST FAILED.) 

iIER_ER"P}° ,y,3 + TIER ERROR 1DICATOR 
CALL E_MSG 

1 
J"P SHOltT_POD13_END _ 

, SUUOUTIHE 
, BITS OH/OFF 
, DESCRIPTION 
, USED FOR DETER"INIHG IF A PAltTICUlAlt TI"Elt'S IITS GO DH 

AHO OFF AS THEY SHOULD. THIS ROUTINE ASSU"ES THAT THE 
TIMER 15 USING 10TH THE LSI AHO THE MSI. 

7 CALLING PARAMETER 
AH) = TINER HUMBER (G, 1, OR 2) 

RETURNS 
(CF> = 1 IF FAILED 
(CF> = O IF PASSED 

REGISTERS AX, IX, ex. ox. DI, AHO SI AltE ALTERED. .... ou, .. 
OU7 4 0 
oua at ,_ out 
out 3S DI 
DUI ss F6 
OUD BA 0640 ouo 02 D4 ouz BF 06A6 R 
06BS 32 co 
0617 86 C4 
Ult U Fl 

un 
un n uoa 
OUE 
DUE 51 
OUF SS Ct 
06Cl 
06C1 ZE: 8A 05 06C4 E6 43 
06C6 50 
06C7 58 
06c8 EC 
06Ct oa F6 
06CI 75 oc 
06CO oc 01 
06CF 0A oa 
06DI EC 
06D2 0A Fa 
06D as Fa fF 
06D? El 07 
06D9 
06D t 22 DI 
06D08 EC 
06DC 22 F8 
06DE 01 DI 
OHO 

LATCHES LAIEL IYTE 
DI OOH 
DI OH 
DI UH 

vs.. ggg 
XOllt 

HOC HEAR 
IX,IX 
51,51 

POv DX,TINER 
ADD Dl.AH 
"OV Dl,DFFSET lATCHES 
XOlt AL,Al 
XCHG Al ,AN 
ADD D1,AX 1----- 15T PASS - CHECKS 

I 2ND PASS - CHECKS 
OUTElt_LO~~~ ex.a 

1ER.109;, c 
XDlt ex.ex 

rs1,1T2;,, .cs:tr 
OUT TII\ ... CTL,Al 
PUSH AX 
POP AX 
IH Al,DX 
Git SI.SI 
JHE SECOND 
OR Al.OlH 
Olt ll,AL 
IH AL,DX 
OR BH,AL 
CP BX,OFFFFH 
JMP SHORT TST_CMI' 

SECOND• 
AKO 
IN 
AHD 
Olt 

TST_CAP 

LATCH HASK FOR TIPHER @ 
LATCH MASK FOR TINER 1 
LATCH HASK FOR TINER 2 

IHlTIAllZE IX REGISTER 
1ST PASS - SI= I 

I IASE PORT ADDRESS FOR TIHERS 

I SELECT LATCH MASK 
CLEAR AL 
AH -> Al 

; TIHER LATCH MASK INDEX 
FOR ALL BITS TO COME ON 
FOR All IITS TO GO OFF 

OUTER LOOI' COUHTElt 

SAVE OUTER LODI' COUNTER 
IHHEllt LOOI' COUNTER 

TIMER LATCH MASK 
LATCH TIMER 
PAUSE 

READ TINER LSI 

SECOND PASS 
TURK LS an ON 
TURN 'DH' IITS OH 
READ TIMER HS 
TURK 'DH' IITS OH 
ARE ALL TIMER BITS 
DDH'T CHANGE FLAGS 

OH! 

IL,Al 
Al,DX 
IH,Al 
ax.ax 

CHECK FOlt All IITS OFF 
READ MS 
TURK OFF ans 
All OFF! 
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06EO 74 07 
06E2 E2 DD 
06£4 59 
06E5 E2 D7 
06E7 Ft 
06£8 cJ 
06C9 
06E9 59 
06EA 4 6 
06EB 8! FE 02 
06EE 75 Cl 
06FO Fl 
UFl CJ 
06F2 

JE 
LODI' 
POI' 
LODI' 
STC 
RET 

CHK_END I l'OP 
INC 
Cl'IP 
JNE 
CLC 
RET 

IITS ON OFF ENDI' 1----- ------------------------------------------------------------ 
1 SUIIROUTIHE 

IHITIALIZE Til'IER 
DESCRIPTION ASSUMES 10TH THE LSI AND MSB OF THE TINER WILL IE USED. 
CALLIHG PARAl'IETERS 

ex 
SI 
Sl,2 
OUTER_LODI' CHECK FDR ALL IITS TD GD OFF 

Tll'IER IITS ARE WORKING PROPERLY 

(AH) = TINER I 
(AL) = BIT PATTERN OF IHITIALIZATIOH 
<IX>= IHITIAl COUHT 

(IH) : l'ISB COUNT 
(BL) = LSB COUNT 

ALTERS REGISTERS DX AHD Al. 

06F2 
06F2 
06F6 
06F7 
06ft 
06FI 
06FC 
06FD 
06FE 
0700 
0701 
0702 
0702 

E6 43 
A 0040 
02 D+ 
8A CJ 
EE 
52 
5 A 
aA C7 
EE 
C'l 

; 

in.gg, {{g,,13 
Ov DX, TIMER 
ADD DL,AH 
l'IOV AL,IL 
OUT DX,Al 
PUSH DX 
POP DX 
l'IOV AL,IIH 
OUT DX,Al 
RET 

INIT TINER 
POD1J_END: 
.---------------------------------------------------------------- 

A04C 

C418 

TEST 11 
CRT ATTACHl'IENT TEST 

DESCRIPTIOH 
l. IHIT CRT TO 40 X 25 - COLOR 
2. CHECK FOR VERTICAL AHD VIDEO ENABLES, AND CHECK 

Tll'IIHG OF SAl'IE 
3. CHECK VERTICAL INTERRUPT 
,. CHECK RED, BLUE, GREEN, AND IHTENSIFY DOTS 

l'IFG ERROR CODE= 09XX (XX-SEE COPll'IENETS IN CODE) 

jVT EQU 0AO6CH ; HAXIMUM TIME FOR VERT/VERT 
, <NOMINAL+ 23Xl 
; l'IIHil'IUl'I Til'IE FOR VERT/VERT 
, (NOl'IINAL - 23X) 

37° "!" '!p;; " ·=z rot,g,34f r 
ca DOTS X 
SEHD 'F4 

l'IIVT EQU 

EHDI' 

0C418H 

= ooca 
0702 E8 OF7C R 
0705 FA 
0706 BO 70 
0708 E6 4J 
070A at 11000 
070D E? FE 
070F 80 00 
0711 E6 61 
0713 BA 03DA 
1716 21 c, 
0718 EC 
0119 AB oa 
0718 7S 06 
0710 E2 F9 
071F Bl 00 
0721 EB ,c 

0721 32 co 
0725 £6 '1 
0727 21 DI 

0729 33 c, 
0721 EC 
072C AB oa 
072£ 74 06 
0730 E2 Ft 
0732 ll 01 
073% EB 39 

0736 2 C9 
0738 EC 
0739 AB 01 
0738 75 0A 

I SET Til'IER l TO l'IODE 0 

; MATT FOR MODE SET TO "TAKE" 

SEND FIRST IYTE TO TIMER 
SET ADDRESSING TO VIDEO ARRAY 

:----- 
Q2 : 

;----- 
Q3: 

;----- 

:----- 
Q5: 
Q6: 

CALL 
CLI 
l'IOV Al,011100001 
OUT Til'I_CTL,AL 
MOV CX,B000H 
LOoP s 
MOV Al,O 
OUT TIMER+l,AL 

g; :±-·" 
LOOK FOR VERTICAL 
IN AL,DX 
TEST Al,000010001 
JHE Q3 
LOOP Q2 
MOV IL, 0 
JP SHORT Q115 HO VERTICAL = ERROR 0900 

GOT VERTICAL - START TIMER 
XOR AL,AL 
0UT TIMER+1,AL 
sua ax.ax 

WAIT FOR VERTICAL TO 
XOR ex.ex 
IH AL,DX 
TEST AL,000010001 
JZ Q5 
LOOP Q6 
MOV Bl, OIH 
Jl'II' SHORT Q115 ; VERTICAL STUCK OH: ERROR 0901 

NOW START LOOKIHG FOR ENAILE TRAHSITIOHS 
sua ex.ex 
IN Al,DX 
TEST AL,000000011 
JHE Q7 

073D 
073F 
0741 
07435 
0745 

0747 
OH9 
0768 

A8 08 
75 22 
E2 FS 
13 02 
EB 28 

A8 08 
74 06 
8J 0J 

YES - SEE IF DONE 
KEEi' TRYING 
RESTORE OUTER LOOP COUNTER 
TRY AGAIN 
All TRIES EXHAUSTED - FAILED TEST 

1 POP FORNER OUTER LOOP COUNTER 

OUTPUT INITIAL CONTROL WORD 
IASE PORT ADDR FOR TIMERS 
ADD lH THE Til'IER I 
LOAD LSI 

PAUSE 

I LOAD l'ISI 

WORD 

ENABLES l'ER FRANE 
25 LIHES) 
TO FG_TESTER 

GET STATUS 
VERTICAL THERE YET? 
CONTIHUE IF IT IS 
KEEP LOOKING Till COUNT EXHAUSTED 

SEND 2HD BYTE TO TIMER TO START 
, INIT. ENABLE COUNTER 

GO AWAY 

I GET STATUS 
VERTICAL STILl THERE? 
CONTINUE IF IT'S GOHE 
KEEP LOOKING TILL COUHT EXHAUSTED 

TEST AL,0000100D9 
JHE Qll 
LOOP Q6 
ov 3L,02H 
JP SHORT Q115 
AKE SURE VERTICAL WEHT 
TEST Al,000010008 
JZ QB 
Pov BL,0JH 

GET STATUS 
ENABLE OH YETT 
GO OH IF IT IS 

VERTICAL OH AGAIN? 
COHTIHUE IF IT IS 
KEEP LOOKING IF NOT 

ENABLE STUCK OFF= ERROR 0902 
0 F WITH ENABLE GOIHG ON 

VERTICAL OFF! 
GO OH IF IT IS 

• 
• 
• 
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¢ 

074D0 El 20 

074F 21 C9 
0751 EC 
0752 A8 01 
0754 74 06 
0756 E2 F9 
0758 BJ 0 4 
075A El 13 
075C 43 
075D 7 4 g 4 
075F A8 oa 
07'1 74 DJ 

0763 IO 40 
0765 £6 43 
07'7 81 Fl ooca 
07U 74 05 
07'D 13 05 
076F E9 07FF It 
0772 E4 41 
0774 8A EO 
077' 90 
0777 E4 41 
0779 16 EO 
0778 Fl 
077C 90 
077D JD A04C 
0780 73 04 
0712 13 06 
0784 EB 79 
0786 JD C618 
0719 76 o, 
0711 13 07 
0710 El 70 

t71F 28 c, 
0791 E4 21 
0793 24 DF 
0795 E6 21 
0797 20 06 0484 R 
0791 Fl 
079C F6 06 0486 R 20 
07Al 75 06 
07A3 E2 F7 
0745 13 01 
07A7 El 56 
07A9 Es 21 
07A8 oc 20 
07AD E6 21 

¢ 
17AF s2 
0780 33 co 
0712 CD I 0 
0784 0507 
0717 CD IC 
1719 36 095F 
071C II 077F 
071F 19 0021 
07C2 co 10 
07€ El 04c2 It 07C7 ID 
07CI 00 
07C9 01 
07CA 00 
07CI El 04C2 It 
07CE 8 ¢ 
07CF 00 
07DO Ol 
C7DI ac 
07D2 5A 

0703 33 co 
C7D5 21 c, 
07D7 EE 

C7DI EC 
07D9 A8 IC 
C7DI 75 ca 
07DD E2 f9 
070F 13 IC 
OHi 0A DC 
07E3 El U 

07E5 21 c, 
07E7 EC 
07E8 U 10 

'] es»ee e 

q8: 
Q9: 

,----- 
Q10: 

]»ee» a 
Q11: 

JE 
IIOV 

Q115• JIii' 
Q12: IN 

IIOV 
NOi' 
IN 
XCHO 
STI 
NOi' 
CIII' 
JAE 
IIOV 
JIii' 

Q13: CAP 
JIE 
IIOY 
JIii' 

;----- TllllHGS 
4141 SU 

IN 

ANO 
OUT 
AHO 
STX 
TEST 415: 

416 

JIii' SHORT 4115 1 VERTICAL STUCl ON 
NOW WAIT FOR EHAILE TO GO OFF 
sua ex.ex 
IN AL,DX 
TEST AL,000000011 
JE Q10 
LOOP Q9 
IIOV IL, 04H 
Jl'11' SHORT QI 15 

ENABLE HAS TOOGLED, IUIII' 
INC IX 
JZ Qll 
TEST AL,000110009 

I ENABLE STUCK OH: ERROR 0904 
COUNTER AND TEST FOR NEXT VERTICAL 

IUIIP EHAILE COUNTER 
IF COUNTER WRAl'S, ERROR 
DID ENABLE GO LOW 1£:AUSE OF 
VERTICAL! 
IF HOT, LOOK FOR ANOTHER EHAILE 

, TOGGLE 
HAVE HAD COlll'LETE VERTICAL-VERTICAL CYCLE, HOW TEST RESULTS 
IIOV AL,40H ; LATCH TIIIEltl 
OUT TIii CTL,AL 
cP BX,EPF 

JZ 

JNZ 
LOOI' 
IIOY 
Jl1P 

IN 
OR 
OUT 

Q5 

QlZ 
IL, 05H 
QZ2 
AL,TIAER+1 
AH,AL 

AL, TlllER+l 
AH,AL 

AX,IIAVT 
Q13 
IL,06H 
SHOJtT UZ 

AX,IIIYT 
414 
IL,07H 
SHORT Q22 ; VERTICALS TOO CLOSE TOGETNEa 

I : ERROR 0107 
SEEII O.l., NOW CHECl VERTICAL INTERRUPT (LEVEL 5) ex.ex SET TIIIEOUT REG 
AL, IHTAOl 

AL,110111111 
INTAC1,AL , 
DATA AltEA[IHTR FLAG-RSZ3Z IASEJ,AL 

- - 1 £HAILE JHTS. 
DATA AREA[INTlt FLAG-RS23Z IASEJ,001001101; SEE IF 

- - I IHT S HAPPENED YET 
Q16 I GO ON IF IT DID 
Q15 ; KEEP LOOKING IF IT DIDN'T 
IL, OIH 
SHORT QZZ 

AL,IHTAOl 
Al,ICIOOOOOI 
IHTA01.AL 

,----- 

CALL 
DI 
DI 
DI 
DI 
CALL 
DI 
DI 
DI 
DI 
1'01' 

S&SET 
OIDH 
OOOH 
1 
OOCH sasn 
08CH 
QOOH 
1 
OatH 
DX 

XOR AX,AX 
417+ SU CX,CX 

OUT DX,Al 
1----- SEE IF DOT COIIES OH ua, IH Al,DX 

TEST Al,000100001 
JNZ Q19 
LOOI' cua 
IIOY ll,lOH 
OR IL,AH 
JIIP SHORT Q22 

1=---± SEE IF DOT GOES OFF 
Q19: SUB CX, ex 
qzo, IH Al,OX 

TEST Al,000100001 

= ERROii nu 

GET STATUS 
EHAlll E OFF YET? 
PROCEED lF IT IS 
KEEP LOOKING IF HOT YET LOW 

HUIIIER OF £HAILES BETWEEN 
VERTICALS 0.K.? 

WRONG t EHAILES: EIIROlt 0915 
GET TIMER VALUE LON 
SAVE IT 

GET TINER HIGH 

IHTERRUl'T$ IACl ON 

VERTICALS TOO FAit Al'ART 
: ERROR UU 

UNMASK INT. LEVEL S 

HO VERTICAL IHTEltRUPT 
: ERROlt 0908 
DISAllE IHTEllllUl'TS FOR LEVEL S 

SEE IF RED, GREEN, ILUE AND INTENSIFY DOTS WORK 
FIRST, SET A LINE OF IIEVERSE VIDEO, INTENSIFIED ILAHKS 
INTO VIDED IUFFEII 
PUSH DX 
XOR AX,AX 
IHT lHT_lO 
IIOV AX,OS07H 
IHT IHT_lO 
IIOV AX,09SFH 
IIOY IX,077FH 
Ov CXx,40 
INT INT_10 

ENAllE DISPLAY 4 CLEAR SCltEEH 
<110DE: 40 X 2S - COLOR> 

1 SET TD VIDEO l'AGE 7 

WltITE CHARS, UHDEltSCDltE 
PAGE 7, REVERSE VIDEO, HIGH lHT 
40 CHARACTERS 

DISAILE NATIVE VGA 
START REG ADDR 
ASK DATA 
l'ARAIIETElt LENGTH 

EHUlE l'CJR VGA 
START REG ADDlt 
IIA$1t DAT A 
I' ARAl1ET Elt LENG TN 

START WITH ILUE DOTS 

SET VIDEO ARRAY ADDRESS FOR DOTS 

I GET STATUS 
DOT THERE! 
GO lOOlt FOR DOT TO TURN OFF 

I CONTINUE TESTING FOR DOT OH 

DR lH OOT IEIHG TESTED 
DOT NOT COIIING OH= ERROR ttlX 
( x=o. aLUE; X=I, GREEN; 
X=2, RED; X=3. INTENSITY) 

, GET STATUS 
IS DOT STilL OH! 
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07EA H oa 
07EC E2 F 

07EE BJ 20 
07FO OA DC 
07FZ El 08 

07F4 FE C4 
07F6 10 FC 04 
07F9 74 09 
07FB 8A C4 
07FD EB D6 
07FF 87 09 
0801 E9 0D3Z It 

0804 80 76 
0806 E6 43 
0101 10 00 
080A [6 41 
oaoc El 00 
086E E6 41 

JE Q21 GO OH IF DOT OFF 
LOOP q2 0 ELSE, KEEP WAITING FOR DDT 

TO GO OFF 
1101/ IL, ZOH 
OR ll,AH DR IH DOT BEING TESTED 
JHP SHORT Q22 DDT STUCK OH: ERROR 092X 

OK=0, LUE; X=1, GREEH; . x=2, RED; X=3, lHTEHSITY> 

,----- ADJUST TO PDlHT TD HEXT DDT 
Q21: INC AH 

Cl1P AH, ALL 4 DOTS DDHE? 
JE Q23 GD EHD 
1101/ Al ,AH 
J11P Q17 GO LOOK FDR ANOTHER DDT 

q22 + 110V ltt,09H SET 11SI OF ERROR CODE 
J11P E_11SG 

0110 El OF7C It 
oau n co 
Oal5 IE Da 
oa11 c1 06 oooa R 0000 E 
DSlD C7 06 0120 R DFEA R 

082l OE 
082% 58 
0825 A3 0122 R 

0828 E8 0000 E 
0821 BE 0304 R 
082€ 89 36 0O1A R 
0832 89 36 OOlC R 
0836 89 36 0080 R 
083A 8l C6 ]2 
083D 89 36 0082 R 
0841 E¢ A0 
0843 BO 80 
0845 E6 A 

337, nov At,oiij1yo RE-INIT TIER 1 
OUT TI11_CTL,Al 
110V Al,OOH 
OUT TI11ER+l,Al 
JP $+2 
OUT T111ER+l,AL 

1---------------------------------------------------------------- 
I PART 12 
l SET UP KEYIOARD PARA11ETERS 

• ASSU11E DS:ABSD 
CALL 11FG_UP ; SEND 'fl' TO 11FG_TESTER 
XOR AX,AX 
110V DS, AX 

C 110V HMl_PTR,OFFSET KBDHl1I , SET INTERRUPT VECTOR 
C 110V KEY62_PTR,OFFSET KEY_SCAH_SAVE ; SET VECTOR FOR 

I POD INT ttANDLER 
PUSH CS 
POP AX 
110V KEY62 PTR+2,AX 
ASSUME DS:DA'TA 
CALL DDS , SET DATA SEG11EHT 
110V SI.OFFSET KI_IUFFER_J ; SET KEYBOARD PARl1S 
110V BUFFER HEAD,SI 
POV BUFFER"TAIL,SI 
%% {{5;·vs 
110V BUFFER END,SI 
IN AL,NHL PORT 
Ov AL,80H 
OUT Hl1I_PORT,Al 

IF A KEY IS STUCK, THE BUFFER SHOULD Fill WITH THAT KEY'S 
CODE. THIS Will BE CHECKED LATER. 

SET DEFAULT IUFFER OF 50 IYTES 

CLEAR HAI F/F 
ENABLE Hl11 

---------------------------------------------------------------- 
TEST 13 

32K VRAM (VRAN2) TEST 
11FG ERROR CODE: lEXX BASE 32K VRAM ERROR 

lFXX EXP 32K YRAl1 ERROR 

0867 El OF7C R CALL 11FG_UP ; SEND 'F2' TO PFG_TESTER 
;----- EH ABLE HA TIYE AND PCJR VGA FOR BLANKING SCREEN 

086A ES 04C2 R CALL sasET 
084D ac DI OIICH START REG ADDR 
084£ 00 DB OOOH 11ASK DA TA 
014F 02 DI 2 PARAMETER LENGTH 
0850 ID DI OIIOH EHOL E PCJR VGA 
0851 ao DI OIIOH ENABLE HATIVE VGA 
oasz IA 03DA 110Y DX,VGA_CTL DISABLE VIDEO 
0855 EC IH Al,DX 
0856 33 co XOR AX, AX • 0358 EE OUT DX,Al . 
0859 EE OUT DX,Al 32'VRAH ,----- BASE 32K VRAM AND EXP TEST (EXCEPT REGEN BUFF) 

015A IS HOO 11DY AX, OBaODH SET START ADDR (1&000) 
035D &E CO 110V ES,AX 
085F 9 1E00 110V CX, lEOOH SET TEST HEM SIZE 15K 
0162 U 0010 110V 8X,0010H 
0865 IA OIFF 110V DX,SISTATUS 
0868 EC lH Al,DX 
0869 AB 80 TEST AL,VRAl12IN 
01161 75 02 JNZ YRl11 
016D J 20 110V 8l,20H 
86F 55 VRl11r PUSH IX 
01170 F6 C7 oa TEST BH,000010008 1ST 16KI ? 
0873 7S 06 JHZ VRl12 HO - 
0875 E6 60 IN Al,PORT_A 
0877 DC 4 0 OR AL,010000008 SET RETENTION TEST RU'ED FLAO 
0879 E6 60 OUT PORT_A,Al ALL l'ODSTO 
0871 El ODEA R VRl'l2• CALL PODSTG CALL HEM TEST 
087E 58 l'OP BX 
0117F 7 4 06 JZ VR11l 
0881 ea 1007 R CALL l'UT_LOGO l'UT LOGO OH SCREEN 

0886 Et 0'7F It Jl11' QZ9 I ERROR 
oga, E6 60 Yltl13: IN AL, PORT_A 
0889 26 BF 
OHi E6 60 

AND Al,101111111 RESET RETENTION TEST REQ'ED FLAO 
OUT PORT_A,Al 

088D 19 2000 110V 01190 IA 03D9 
CX,2000H SET TEST 11El1 SIZE 16K • 0893 ao C7 08 110V DX,PAGREG2 

0&96 8 A C7 ADD IH,000010001 UPDATE CPU/CRT PAGE 
0898 EE 110V AL,BH 

OUT DX,Al SET l'AGE REG 2 
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OUt 3A Cl 
oan 1s DZ Cl1P 

JNE 
AL,ll 
Vltl11 

I END ! 
I NO - 

OUD Ea OF7C It 

ouo E8 04C2 R 
OU] 0, 
0844 60 
08A5 02 
OU6 00 
OU7 00 
oua Ea o,cz It 
oua 07 
DUC 67 
DUD DI 
OUE ID 

DUF ,0 00 
OUl 33 DI 

DIil u aooo 
0116 SE DA 
0888 ll F6 
oau a, aooo 
088D 02 04 
OUF 46 
oaco E2 Fl 
oacz DA CO 
oac, 75 38 
08C6 IA nao 
oac, 52 
D8CA 11 10 
DICC ae DA 
DICE 33 F6 
0800 51 
0801 ., oaoo 

¢ 0 8De 02 0 4 
08D6 46 
0807 EZ Fl 
0809 59 
080A ao C6 02 
oaoo f2 ED 
D8DF 5 A 

oaeo FE Cl 
DaEZ 0A Cl 
08E 75 11 
DaE6 11 CZ oou 
08EA 60 Fl 03 
OaED 72 DA 

OIEF 15 04 
Ufl " aa ¢ O&Fl aE CZ 
08FS El IDEA It 
¢&Fs 17 00 
DIFA 74 04 
OaFC BJ FF 
DaFE 17 27 
09D0 s3 

0901 El ncz 11 
0904 07 
0905 67 
0 906 01 
D907 00 
09o8 ea ncz 11 
noa 0A 
090C 60 
0900 01 
090£ 11 

090F Ea 1001 It 

0912 58 
091 DA FP 
0915 74 06 

0911 IE 0067 It 
091A ea OD]Z It 
0'1D 

{ 

,-------····-----·-·--·-·--·--------------------------------- ' TEST 14 1 
1 KJ-ROM AND GA1JI SRAH TEST 
I ,,,o ERROii CODE 27D0 110DULE AT ADDRESS aooooH EltROlt 
1 2701 110DULE AT ADDRESS 90800H ERROR 
I 2702 110DULE AT ADDRESS 9100DH ERROii 
I 2703 110DULE AT ADDRESS 91800H ERROR 
1 27FF GA1JI RAH RZW ERROR 
,-------··---------·----------·---------·--------------------- 

CALL MFG UP I SEND 'FI' TO PHFG TESTER 
1----- DISAILE VRAl11 l VltA"2 DECODERS AHO THEN EHAILE lJ·IIO" 

CALL saser ; 
DB 009H ; 
DI UDH 
DI Z 
01 OODH 
01 DODH 
CALL saser 
DI 007H 
DI OOH 
DI 1 
DI OIOH I 

,------·-----------··-----------, J TEST KJ-ROA ; 
,-------------------------------, 110V Al,O ; 

XOR IX, IX 

KJ2: 

KJ3: 

KJ4: 

KJS: 

INC IL 
DR Al,AL 
JHE lJERII 
ADD DX,OOIOH I 
CIII' IL, l I 
JI lJS I 

,-------------------------------, 1 TEST GA1JI SRAN ; 
1-------------------------------, lJ6 • PIOV CH, 04H ; SET TEST ADDI! LENGTH CZU 

PIOV DH,UH ; SET SUIIT ADDI! CUIOHl 
110V ES,DX 
CALL PODS TO 
110V IH,O 
JZ lJ7 
110V IL,OFFH 
110V IH,Z7H 
PUSN IX • 

DISABLE KJ-ROM DECODER AND THEN ENABLE VRA4Z DECODER 
CALL SISET 
DI 007H 
01 067H 
DI 1 
DI ODOH 
CALL SSSET 
DI OOAH 
01 OUN 
DI 1 
01 OllH 

UERII: 
KJ7: 
J••-·- 

p ==ee» 

;----- 

Pov DX,UOOH 
110V DS,DX 
XOR 51, SI 
PIOY CX,IOODH 
ADD Al,DS:(SII 
INC 51 
LOOP KJ2 
DR AL,AL 
JHE KJERR 

110V DX, 9080H 
PUSH DX 
110V Cl, 16 
110V DS,DX 
XOR 51, SI 
PUSH ex 
110V CX,OIOOH 
ADD Al, D5: (SIi 
INC SI 
LOOP KJ5 
POP ex 
AOO OH,2 
LOOP KJ4 
POP DX 

CALL 

POP 
OR 
JZ 

IO Y 
CALL 

PUT_LOGO 

ax 
111,IH 
K.J 

START IIEG ADDI! 
11ASK DAU 
PARAMETER LEHGTH 
DISABLE VRAHI DECODER 
DISAILE VRAl12 DECODER 

START REG ADDR 
11A5l DATA 
PARAMETER LENGTH 
ENABLE lJ-ROn DECODER c••·••-•FFff) 

CLEAR CHECHSUn COUNTER 
BH = $ : GOOD COMP FLAG 
IL : 0 1 INITIAL KJ R011 Eltll CODE 
SET KJ-ROH TOP ADDR caoOOOH) 

TEST 110DULE AT ADDR IOIOOH 
CALCULATE CHECKSUM) 

CHECKSUM GOOD ? 
HO - 

I TEST ,.ODULE AT ADDR ,oa,oH, 
tlOOOH, AND 91100H 

,----------------. 
16 TIES LOOP 

;AR Fikes cos ;------: 

lHCREl'ENT ERROR CODE 
CHEClSUft GOOD 
HO - 

GAlJl SRAn GOOD? 
SET GOOD COIII' FLAG 

YES· 
SET GAlJI SRAH ERROR CODE 

5 TART REG ADDI! 
PASK DATA 
PARA11ETEII LENGTH 
DIABLE KJ-ROH DECODER 

S Ultl REG ADDR 
ASK DATA 
PARAMETER LEHGTH 
ENABLE VRAnz DECODER (11000-IFFFF) 

PUT LOGO ON SCREEN 

ANY ERROR OCCURRED 
HO· 

KJ9: 

1------···------·--·---··--··----------------------------------- 1 TEST 15 
PIE110RY SIZE DETERl11HE AND TEST 

DESCRIPTION 
THIS ROUTINE Will DETERMINE HOW "UCH HEI' 
IS ATTACHED TO THE SYSTE" CUP 10 512KB) 
AND SET "MEHORY SIZE AND "REAL_MEMORY" 
WORDS IH THE DATA AREA. 

SI.OFFSET lFHT_ERII; lAHJI ROH DR GAIJI RAIi EIIIIOII 
E_NsG 1 
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0910 ES 0000 E 
0920 Ea Of7C R 

0923 E4 60 
0925 BB 0040 
0928 A8 08 
092A 74 0J 
092C 83 C3 40 
092F A8 01 
$931 74 06 
0933 81 C3 0080 
0937 A8 02 
0939 74 06 
0938 81 CJ 0100 
093F 89 lE 0013 R 
0943 89 IE 0015 R 

090 aa oooa 
090 E& 0905 R 
094D 33 CO 
094F BA 0200 
0952 &E CZ 
0954 59 7000 
0957 33 D2 
0959 52 
095A 53 
0958 50 
095C Es 60 
095E OC 0 

0960 E6 60 
0962 E& ODEA R 
0965 sa 
0966 58 
096 7 SA 
096& 75 27 
096A 05 0040 
0960 E& 0905 R 
0970 80 C6 10 
0973 &E C2 
575 89 8000 
0978 JB CJ 
097A 75 DD 
0'7C E9 0411 l ;----- 
'97F ao Fl 10 
0982 75 04 
0984 B7 IE 
09&6 El 2F 
o,aa ao FF 10 
09&8 72 F7 
098D 17 lf 
098F El 26 

0991 Et, 60 
0993 A8 03 
0995 74 1A 
0997 50 
0998 51 
0999 81 OD 
0998 D3 EO 
099D 31 DO 
0'9F 59 
09A0 58 
09A1 73 0E 
0943 &A D9 
0945 QA DD 
0947 81 o, 
nu DZ EE 
0948 17 10 
OUD 0A FE 
09AF El lE 
OUl 87 0A 
0983 A8 08 
0985 75 06 
09B7 8A D9 
0989 0A DD 
ona u 12 
090 80 FC 02 
09CO &A 09 
09C2 H oa 

09Cs FE CT 
09C6 0A DD 
09C8 80 FC 01 
09CB H 02 

AFTER THIS, 11El10RY Will IE EITHER TESTED 
OR CLEARED, DEPEHDIHG ON THE COHTENTS DF 
"RESET FLAG". 

11FG ERROR CODES= OAXX PLANAR BOARD ERROR 
1 QBXX 64K RA CARD ERROR 
I OCXX ERRORS IN 10TH 00D & EVEN BYTES 
1 IN A 128 SYS 
1 lYXX 128K RAl1 CARD ERROR 
1 Y=SEGMENT HAVING TROUBLE 
1 lEXX BASE 32K VRAM ERROR 
1 lFXX 32K VRAM CARD ERROR 
I xx= ERROR ans I 

1---------------------------------------------------------------- ASSUME DS:DATA 
CALL DDS 
CALL 11FG_UI' 

«25_1: 

«25_21 

425_J: 

,----- 

427: 

«29: 
429_1: 

Q30: 

Q31: 

432: 

QJ4: 

IN 
110V 
TEST 
JZ 
ADD 
TEST 
JZ 
ADD 
TEST 
JZ 
ADD 
110Y 
110Y 

SIZE HAS 
110Y 
CAll 
XOR 
110Y 
110Y 
110V 
XOR 
PUSH 
PUSH 
PUSH 
IN 
OR 

IN 
TEST 
JZ 
PUSH 
f'USH 
110Y 
SHL 
Cl1P 
POP' 
POP 
JAE 
110Y 
OR 
110V 

SHR 
110V 
OR 
JMP 
110V 
TE!>T 
JHZ 
MDV 
OR 
JMP 
CMI' 
MOY 
JE 

INC 
OR 
CIII' 
JE 

{:{{-· 
AL, 000010008 
Q25_1 
BX,6% 
AL,000000018 
«25_2 
IX, 12& 
AL,000000108 
425_J 
IX,256 , 
IMEMORY_SIZEl,IX I SET CONTIHUOUSE 11EMORY SIZE 
ITRUE_MEMJ,IX ; SET TOTAL MEMORY WORD 
BEEN DETERMINED, NOW TEST OR ClEAR All OF 11El'IORY 
AX,8 ; DISPLAY GOOD MEMORY SIZE 
MSIZE 
AX,AX 
DX,0200H 
ES,DX 
CX,7000H 
DX,DX 
DX 
IX 
AX 
AL,PORT_A 
AL,01000000I 

{t:{{#Br4» 
Q32 
AX 
ex 
CL,U 
AX,CL 
DX,AX 
ex 
AX 
Q32 
BL,Cl 
ll,CH 
CL, 

DH,Cl 
IH,10H 
IH,DH 
SHORT Q35 
IH,OAH 
AL,OOOOlODOI 
Q36 
Bl, Cl 
IL.CH 
SHORT Q35 
AH,02 
BL,CL 
435 

IH 
Bl,CH 
AH,l 
Q35 

SEND 'FD' TO MFO_TESTEtl 

RESTORE RAM MAP INF011ATION 

64K RAM CARD? 
NO - 

1ST lZ&K RAM CARD IN! 
YES- 

2ND 128K RAM CARD IN! 
YES- 

SET START ADDl (IK BYTE) 

TEST 56K BYTES 

SET lETENTIDN TEST REQ'ED FLAG 

OUT PORT A,Al 
CALL PODS'TG 
POP AX 
POP IX 
POP DX 
JHZ Q31 
ADD AX,64 
CALL MSIZE 
ADD DH, lOH 
l'IOY ES, DX 
l'IOY cx.aooOH TEST SIZE 64K 
Cl'IP AX, ax END OF ME110RY ! 
JNE Q26 HO - 
JMP Q43 ; GOTO NEXT TEST 

OH ENTRY TO MEl'IORY ERROR ROUTINE, ex HAS ERROR BITS 
AH HAS ODD/EVEN INFO, OTHER USEFUL INFO OH THE STACK 
CMP ll, lOH IASE l2K YRAM ? 
JHE QSO , HO - 
MOY BH,lEH . , ERROR CODE - BASE :SZK VRA" 
JMP SHORT Q33 
CMP IH,10H 
JB 429_1 
l'IOY IH,lFH 
Jl'IP SHORT Q33 

TEST OR FILL HEM 

ERROR 
DISPLAY GOOD MEMORY SIZE 

BASE 32K VRAA ? 
YES- 
ERROR CODE - 32K VRAH CARD 

128K RAM CARD IN ? 
HO - 
SAYE 

FIND END ADDR OF lZIK RAM CARDS 

128K RAM CARD AREA ? 
RESTORE 

YES-FORM ERROR BITS ("XX") 

ROTATE /'IDST SIGHIFIGANT 
HIBBLE OF SEGMET 
TD LOW NIBBLE OF DH 

FORM "LY+ VALUE 

ERROR OA .••. 
TEST FOR 64 RAM CARD PRESENT 
WORRY ABOUT ODD/EVEN IF IT IS 

COMBINE ERROR BITS IF IT ISN'T 

EVEN BYTE ERROR? ERR OAXX 

MAKE INTO oaxx ERR 
l'IOYE AND COl'IBINE ERROR BITS 
ODD BYTE ERROR 
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D9CD FE C7 

09CF BE 005E R 
'9D2 Ea DDlZ R 

INC IH 
435: 110V 

CALL 

09D5 
09D5 53 
09D6 51 
19D7 52 
09Da 50 
0909 B 4 02 
09D1 IA 0921 
09DE 87 00 
09EO CD 10 
09EZ 58 
O,fl 50 
09£4 II DODA 
09E7 19 DOU 
09[A ll DZ 
09EC F7 Fl 
09EE ao CA lD 
09Fl 52 

~ 

09F2 EZ F6 
0 9F4 ., ooos 
09F7 58 
09Fa Ea OFAl R 
09FB EZ FA 
09FD a, ODOS 
OAOO BE 0056 R 
OAOl 2E: 8A $4 
OA06 6 
OAD7 ea OFAl R DADA EZ F7 
DADC 58 
DADD 5A 
UDE 59 
OADF 51 
OAlO cs 
DAil 

0A11 

~ 

SAYE WORK REGS 
SET CURSOR TOWARD THE END DF 
<ROW 9, COL. lll 
l'AGE 0 

SET UI' FOR DECIIUL CONVERT 
OF 3 NIBBLES 

DEYIDE aY 10 
11UE IHTO UCU 
SAYE 

4371 

; 11UST HAYE BEEN 10TH 
I - 11AKE INTO DCXX 

SI,OFFSET 11ffl_ERR ; 
E 11SG ; LET ERROR ROUTINE FIGURE OUT 
- ; WIIAT TO DO 

1------------------------------------------------------------------ ; SUIROUTIHE 
; 11El10RY SIZE PRIHT OH CRT 
; DESCRIPTION 
I PRINT TESTED 11El10RY OK 1150 ON THE CRT 
; CALL PARl1S: AX = K OF GOOD 11El10RY (IH HEX> 
SIZE PROC HEAR ·=- ·--­ 

PUSH IX 
l'USH ex 
PUSH DX 
l'USH AX 
110Y AH ,Z 
110Y DX,09Z1H 
110Y IH,O 
INT IHT_lO 
POP AX 
PUSH AX 
110V IX, 10 
110V CX,l 
XOR DX,DX 
DIV IX 
OR DL,lDH 
PUSH DX 
LOOI' Ql6 
110V CX,l 
POP AX 

%# {­ 
110V CX,l 
110V SI,OFFSET Fll I l'RINT • ll• 
110V AL,C5:(5II 
INC SI 
%%# {#;-" 
POI' AX 
POP DX 
POP ex 
POP IX 

435E: RET 
11SIZE EHDP 

RECOVElt A NUl11Elt 

Q43: 

,---------------------------------------------------- 

: 0010 

OAll Ea 0F7C R 
0A14 E8 0000 E 

0A17 BA 0201 
DAIA EC 
DAIi 2' FO 
OAID 7' U 
OAIF E4 62 
DAZI 2' ao 
DAZl 75 OS 
0A25 E 7D ,o 

0A28 E4 61 
DAZA 24 FC 
OAZC E6 61 
042E 8O B6 
OAlO E6 4S 
0A32 BO 40 
0Al4 E6 AO 
0Al6 IO 20 

TEST 16 
KEYBOARD TEST 

DESCRIPTION 
H11I HAS BEEN ENABLED FOR QUITE A FEW 
SECONDS HOW. CHECK THAT NO SCAN CODES 
HAVE SHOWN UP IN THE BUFFER. <STUCK 
KEY) IF THEY HAYE, DISPLAY THEl1 AND 
POST ERROR. 

11FG ERROR CODE: 2000 STRAY N11I JNTERRUl'TS Olt llD ltCV EltROltS 1 
21XX CARD FAILURE 

XX=01, KB DATA STUCK HIGH 
XX=02, KB DATA STUCK LOW 

• xx=os. NO HNI INTERRUl'T I 

1---------------------------------------------------------------- 1NT_70 EQU 70H 
ASSUl1E DS:DATA 
{} g- • s ·gr 1a rg_resr 

; ESTABLISH ADDRESSING 
1----- CHECK LINK CARD, IF PltESEHT 

110V DX,JDY PORT 
IN Al,DX - 
AHO Al,OFOH 
JZ F6 

I% {:{3#4%% 
JHZ F7 
Jl1P F6_X 

BUltM-JN 110DE ! 

YES-BYPASS CHECK 
KEYBOARD CABLE ATTACHED? 

NO - 
YES-IYl'ASS CHECl 

F7: 

0A38 BA $042 
0 AJ8 EE 
OAlC 29 co 
0A3E aa ca 
0A4 0 EE 
0A41 H 61 
0A43 DC 01 
0 A45 E6 61 
0 A47 E4 62 
0A4 9 24 «0 
0 A48 75 06 
0A4D EZ Fa 
0A4F J 02 
OA5l EB 49 

OA5l 06 

F7_01 

F7_1+ 

IN AL,PORT 
AND AL,llllTIDOI DROP Sl'EAlElt DATA 
OUT PORT_l,AL 
110V AL, 016N ftODE SET TI11Elt 2 
OUT Tl11_CTL,Al 
110V AL,040H DISAILE HNI 
OUT H11I PORT.Al 
110V AL. J2 LSB TO TlKElt Z 

(APPROX. 40Khz VALUE) 
110V DX, Tll1Elt+Z 
OUT DX,Al 
SUB AX,AX 
110V CX,AX 
OUT DX,AL I 1151 TO Tl11Elt Z CSTAltT Til1Elt) 
lit AL ,PORT_ I 
OR AL, 1 
OUT PDRT_l,AL ENAIL E Tll1Elt 2 
IN AL,PORT_C SEE IF KEYIOARP DATA ACTIVE 
AND Al,OlOOOOOOI 

EXIT LODI' IF DATA SHOWED UP JNZ F7_1 
LOOP F7_0 

SET NO KEYBOARD DATA ERROR AO V SL.02H 
JP SHORT F6_1 <2102) 

PUSH ES I SAYE £5 
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0A56 
O A56 
OA58 
OA5F 
OA62 
0A66 
0 A66 
QA68 
0 A6 
OA6C 
OA6F 
OA71 
OA7l 
OA75 
OA77 
0A7 A 
OA7C 
OA7E 
0A85 
0 A86 
0A88 
O A8A 
ouc 
0A8E 
OA90 
0A92 
OA9 
OA96 
0A98 
QA9A 

28 co 
{7.3» so sos R as99 c 
A2 0084 R 
E4 61 
DC JO 
E6 61 
BO CO 
E6 AO 
19 0100 
E2 FE 
E4 61 
24 CF 
E6 61 
AQ 0084 R 
0A co 
!}.°2, so vo k sos c 
07 
74 16 
BO 00 
E6 AO 
E4 61 
24 FE 
E6 61 
E6 62 
24 60 
74 0C 
E2 F8 
13 01 

ouc 97 21 
GUE BE 005F R 
OAA1 ES DDl2 I 

0A44 BO GO 
OAU E6 AO 

OAAI Bl FF20 
OAAI CD 70 

OAAD aa 0703 
OAIO CD 16 

F6_2. 

F6_1 

F6_X: 

SUI 
110V 
110V 
110V 
IN 
OR 
DUT 
PO V 
OUT 
110V 
LOOI' 
IN 
AND 
OUT 
NDV 
OR 
MOY 
MOY 
POP 
JZ 
110V 
OUT 
IN 
AND 
OUT 
IM 
AND 
JZ 
LOOP' 
110V 

NOV 
MOY 
CALL 

110V 
OUT 

110V 
INT 

110V 
INT 

AX,AX ; SET UI' SEGMENT REG 
ES,AX ; ES:(H11I P'TRl,OFFSET D11 I SET UP HEW Hl11 VECTOR 
IHTR FLlG,Al I RESET IHTR FLAG 
Al,PDRT I ; DISABLE INTERNAL BEEPER TO 
AL,001100001 ; PREVENT ERROR IEEP 
PORT_l,Al 
Al, OCON 
HP'II_PORT,Al 
CX,OlOOH • AL,PORT_B 
AL,110011111 
PORT_B,AL 
Al,IHTR_FLAG GET IHTR FLAG 
AL,AL WILL IE HOH-ZERO IF HMI HAPPENED 
ll,OlH ; SET POSSIBLE ERROR CODE 
ES:(HMI_PTR),OFFSET KBDHMI ; RESET HMI VECTOR 
ES ; RES TORE ES 

ft3» 3#{# R.Ta! 
HIH_PORT ,Al 
AL,PORT_B 
AL,1111111011 
PORT_B,Al 
AL,PORT_C 
AL,0100000011 
F6_X 
F6_2 
ll,OIH 

IIH,ZIH 
si,iFFsEr KEY_ERkR 
E_sG 

Al, OOH 
HI_PORT, AL 

AX,OFFZOH 
INT_70 

AX,070lH 
IHT_16 

EHAILE Hl1I 

WAIT A UT 
RE-EHAILE IEEPER 

DROP GATE TO TINER Z 

SEE IF KEYIIGARD DATA ACTIVE 

EXIT LOOP IF DATA WENT LOW 

SET KEYIIOARD DATA STUCK HIGH ERR 
(2101> 
POST ERROR "21xx" 
; GET MSG ADDR 
PRINT MSG OH SCREEN 

DISAIILE FEEDIIACK CKT 

INITIALIZE KAHA-KAHJI FUNCTION 

DISABLE INDICATOR ROW DISPLAY 

• TEST 17 
CASSETTE INTERFACE TEST 

DESCRIPTION TURN CASSETTE MOTOR OFF. WRITE A Ill OUT TO THE 
CASSETTE DATA IIUS. VERIFY THAT CASSETTE DATA 
READ IS WITHIN A VALID RANGE. 

NFG ERROR CODE: 2300 CDATA PATH ERROR) 
2lFF CRELAY FAILED TO PICK) 

,--------------------------------------------------------- -- - 
= pA9A 3% #; ; 3;-:4: : UAD ;----- TURN THE CASSETTE MOTOR OFF 
OAl2 El OF7C R CALL IIFG_UP SEND 'EE' TO FG_TESTER 
0ABS E4 61 IH AL,PORT_B 
OAB7 oc 0, DR Al, 000010011 SET TIMER 2 SPK OUT, AHO CASSETTE 
OAl9 E6 61 OUT PORT_B,AL OUT BITS OH, CASSETTE MOT OFF 

;----- WRITE A BIT 
GAi! E6 21 IH AL, IHTAO 1 
OAID oc 01 OR AL,OlH DISABLE TINER INTERRUPTS 
DAIF E6 21 OUT IHTAOl,Al 
OAC1 8o B6 MOY AL,OB6H SEL TIM 2, LSI, 1151, D J 
OACl E6 43 OUT TIMER+l,AL WRITE 8253 CMD✓MODE REG 
OAC5 88 04D2 110V AX,1234 SET TIMER 2 CNT FOR 1000 USEC 
0AC8 E6 42 OUT TI11ER+Z,AL WRITE Tll1ER Z COUNTER RED 

~ OACA 8A C6 MDV AL,AH WRITE MSB 
OACC E6 42 OUT TlMER+Z,Al 
DACE 21 C9 SUB ex.ex CLEAR COUNTER FOR LOHG DELAY 
OADO EZ FE LOOP $ WAIT FOR COUNTER TO INIT ,----- READ CASSETTE INPUT 
OAD2 E6 62 IH AL,PORT_C READ VALUE OF CASS IH BIT 
0AD 26 10 AND Al,lDH ISOLATE FROM OTHER BITS 
OAD6 AZ 0068 It MOY LAST_VAL,AL 
OAD9 €8 0000 E CALL 3$-5 3} TO SET UP COHDITIOHS FOR CHECK 
OADC E 0000 E CALL 
OADF El 3E JCXZ F 8 l CAS ERR 
OAE1 53 PUSH BX SAVE HALF UT Tll1E VALUE 
OAE2 ea 0000 E CALL READ_HALF_BIT 
OAES 58 POP AX GET TOTAL TINE 
OAE6 El 37 JCXZ F8 CAS_ERR 
OAES Ol Cl ADD AX ,BX 
OAEA 3D 0A9A Cl1P AX ,AAX_PERIOD 
OAED 73 30 JAE F8 CAS_ERR 
OAEF 3D 08AD CMP AX,111N_PERIOD 
OAFZ 72 28 Jll F8 
OAF BA 0201 IIOV DX,JOY_PORT 
OAF7 EC 
OAFS 26 FO 

IH Al,DX 

UFA lC 10 
AND Al,OFOH DETERl11NE 110DE 

OAFC 74 06 
CMP Al,000100008 PFG? 

OAFE JC 40 
JE F9 

oaoo 75 26 
CMP Al,01000000I SERVICE? 
JHE T16_EHD GO TO NEXT TEST IF HOT 

,----- CHECK THAT CASSETTE RELAY IS PICKING (CAN'T D0 TEST IH HORNAL . MODE BECAUSE OF POSSIBILITY OF WRITING OH CASSETTE IF "RECORD 

oaoz E6 61 
I BUTTON IS DEPRESSED.) 

~ 0804 8 A DD 
F 9 lH AL,PORT_I 

0806 2 6 ES 
110V DL,AL SAYE PORT B CONTENTS 

oaoa E6 61 
A HD AL.111001011 SET CASSETTE 110TOR OH 
OUT PORT_8,AL 
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€ OIDA 3l c, 
OIOC E2 FE 
OBOE Ea 0000 E 
Oil I Ea 0000 E 
0814 SA CZ 
Oll6 E6 61 
0B18 El OE 

OIIA Ba 23FF 
0110 EJ 03 
OSIF 
OSIF aa 2300 
022 IE 0060 R 
oazs E8 0D32 R 
0328 E6 21 
082 24 FE 
OIZC E6 21 
OIZE Es A0 
0130 10 ao 
0132 E6 AO 

€ 
034 E8 OF7C R 
0137 E8 0000 E 
0BJA Es 62 
OllC 24 02 
053E 7S 17 
0 84¢ BA 02F8 
0843 8 9 16 0000 R 
0847 ao OE 0011 R 02 
084C ea 1110 R 
084F 73 06 
0851 IE 0061 R 
0854 ea 0032 R 
0157 

~-- 

0157 Ea OF7C R 
015A Ea 0000 E 

1550 OE 
055E 07 
015F IF OUC R 
0862 BA 037 
0865 10 oa 
016 7 EE 
0868 az 11 
OIU 11 za ouc 89 004 
OUf 26: 8A 05 
0872 47 
0873 U EO 
0575 EE 
087' 50 
0877 58 
0875 EC 
0079 32 EO 

0171 75 l7 
087D EZ Fl 

017F U OZOI 
0882 EC 
068J 24 F0 
0 385 lC 20 
0Ba7 74 08 oaa, 81 J£ o072 R 3412 OHF 75 Z8 
Ont! U Ol7A 
0894 7 29 
0896 at o, 
0B98 26: 8A 05 
0898 47 
one 8A EO 
089E EE 
089F 50 
ouo 58 
OUI EC 
03A2 24 If 
O BA4 J2 Eo 

Fl: 

XOR 
LOOP 
CALL 
CALL 
MDV 
OUT 
JCXZ 

MDV 
JP 

ex.ex 
$ 
READ_HALF_BIT 
READ_HALF_BIT 
AL. DL 
PORT ,AL 
T16_END 

IX,Z3FFH 
SHORT Fil 

1 WAIT FDR RELAY TD SETTLE 

I DROP RELAY 

43-¥34:,®P re or 1 
ERROR ZlFF 

MOY IX,ZlOOH 
MOV Sl,OFFSET 
CALL E_MSG 

T16_END:IH AL,INTAOI 
AHO AL,OFEH 
OUT IHTAOl,AL 
IN AL,NMI_PORT 
IIOV AL ,80H 
OUT HMI_PORT ,Al 

; TEST I& 1 
; SERIAL PORT (ZFX) TEST 

DESCRIPTION: 
CHECKS IF THE SERIAL CARD IS ATTACHED. IF HOT, EXITS. 
VERIFIES THAT THE SERIAL CARD UART FUNCTIONS PROPERLY. 
ERROR CODES RETURNED DY 'UART' RANGE FROII 1 TO lFH AND 
ARE REPORTED VIA REGISTER IL. SEE LISTING OF 'UART' 
FOR POSSIBLE ERRORS. 

IIFG, ERROR CODES: 23XX FOR SERIAL PORT ZFX 

Fal: 

ENABLE TIIIER INTS 

CLEAR MI Flll'/FlOI' 
ENABLE NIii IHTERUl'TS 

,----------------------------- - ASSUME CS:CODE,OS:DATA 
,-------------------------------- ---- - 
7 TEST SERIAL CARD INS&250 UART <ZFX) 
1----------------------------------------------------------------- CALL MFG UP ; SEHD 'ED' TO IIFG TESTER 

CALL DDS POINT TO DATA AREA 
IN Al,PORT C TEST FOR SERIAL CARD PRESENT 
AHO Al,000000101 ONLY CONCERNED WITH IIT 1 
JNZ TM I IT'S HOT THERE 
MOV DX,RS232 2 PORT ADDRESS OF SERIAL CARD 
Pov RS232_BASE7DX 7 SAVE RS232 CARD ADDR 
OR BYTE PTR EQUIP_FLAG+l,OZH ; SET EQUIPMENT FLAG 
CALL UART ; ASYHCH. COl'III. ADAPTER TEST 
JHC TII ; PASSED 

#' {'33° <®-f,3352#33,r 
TII: 
,---------------------------------------------------------------- TEST 19 
; PARALLEL PORT TEST 
; IIFG ERROR CODE: 2axx DATA l'ORT WRAP ERROR 
; 29XX CONTROL l'ORT WRAP ERROR 

(XX ERROR IITS) ' ;---------------------------------------------------------------- ASSUME CS:CDOE,DS:DATA 
CALL IIFG UP 
CALL DDS 

1'1'1: 

'] eeeee 

CHECK DATA PORT 
PUSH CS 
POI' ES 
IIOY DI,OFFSET l'l'D 
IIOY DX,PARAL_l'ORT+2 
IIDY AL,O&H 
OUT DX,H ; 
{g; 3\:±{## -r 
IIDV ex,, 
IIDV AL,ES:[DII 
INC DI 
IIOV AH,AL 
OUT DX,AL 
PUSH AX 
POP AX 
lH AL,OX 
XOR AH,AL 

JHZ 
LODI' 

SEND 'EC' TO IIFG TESTER 
l'OINT TO DATA AREA 

SET DS 

SET TEST l'ATARH ADDl (DATA) 
SET CONTROL PORT 
SET SELECT IN SIGNAL 

; SET DATA PORT 
SET ERROR CODE zaxx 
SET LOOP COUNTER 
LOAD TEST l'ATRAH 

1'£1tlt 
1'1'1 

OUT DATA 
DELAY 

INPUT DATA 
COMPARE DAU 

OK? 

CHECK CONTROL l'ORT 
{g' ft:2gr-r" 
AHO AL, DFOH 
CIIP AL,001000001 
JE PPZ I YES- 
CP RESET_FLAG,3412H ; WARN START WITH "CTRL+ALT+INS" 
JNE PP4 ; NO -GDTD NEXT TEST 

1 SERVICE IIODE lOOI'? 

1'1'2 I IIOV DX,PARAL_PORT+2 SET CDHTROl l'ORT WRITE 
110Y IH,29H SET ERROR CODE 29XX 
IIOY CL, SET LOOP COUNTER 

1'1'3• IIOY AL, ES: [D11 LOAD TEST PATRAH 
INC DI 
11DY AH, AL DA TA SAVE 
OUT OX,AL OUT DAU 
PUSH AX DELAY 
POP AX 
IH AL,DX INPUT DUA 
AHD Al,lFH DROI' UT 7-, 

XOR AH, AL COMPARE DAU 
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OIA6 75 oc 
OIA8 E2 EE 
OIAA El 10 

OIAC FF AA 55 00 
ouo 1B 00 lC OC 

O BB6 8 A DC 
0BB6 BE 0066 It 
0859 E8 0p3? It 
one 

one 28 co 
OBBE IE co 
OICO 9 oooa 
0CJ OE 
0 BC6 lF 
OIC5 IE 15C0 • oaca IF oozo It 
OICI A5 
OICC 47 
OICD 47 
OICE E2 Fl 

OIDO E4 60 
OID2 50 
OIDl aa El 

OID5 IE Dt 
OID7 C7 06 0014 It 0000 E C 
OIDD C7 06 0120 It 0000 E C 

0BEJ C7 16 .... R OOGO E C 
OIE9 OE 
OIEA 58 
0BE AJ oou It 

OIEE 90 01 
OIFO E6 17 
OIFZ El OF7C It 

OIF5 BA cooo 
OIFI 
0BF8 aE DA 
OIFA ZI DI 
OBFC aa OF 
OIFE 53 
OBFF 58 
ocoo al F 9 AA55 
0Co4 74 06 

OC06 81 F 9 55AA 
OCOA 75 05 
ococ E8 0EC4 R 
OCOF EB 04 
OCll 
ocu 81 CZ 0o80 
OC15 
OC15 11 FA F300 
OC19 7Z DD 

ocn 
OCIE 
OC21 oczz 
oc23 
OC26 
0C29 
OCZA 
OCZI 
OCZD 
OC2F 
0cJ1 
0CJ6 
0c39 
0cs8 
OClD 
OClF 

Ea OF7C It ea 0000 E 
lE 
07 
IF OOH It 
la FFFF 
Al 
Al 
E6 62 
24 04 
74 03 
El 71 90 
ll lE 0072 It 00 
75 OE 
10 0A 
E6 20 
E4 20 

JNZ 
LOOI' 
Jl1P 

PP D: DI 
DI 

PERR: 110V 
NOV 
CALL 

l'ERR 
l'Pl 
SHORT PP4 
OFFH,OAAH,055H,000H ; DATA PORT TEST PATARH 
OllH,ODOH,OlCH,OOCH ; CONTROL PORT TEST PATARH 

OK? 

BL,AH ; SET ERROR ans 
SJ.OFFSET l'RT_ERR; PARALLEL PRJHTER ERROR 
E_sG 1 

PP4: 
,----------------------------------------------- 1 SETUP HARDWARE IHT. VECTOR TABLE 
,----------------------------------------------- ASSUME CS:CODE,DS:ABSO 

SUB AX,AX 
NOY ES, AX 
NOY ex, oa ; GET VECTOR CHT 
l'USH CS ; SETUP DS REG 
POP DS 
NOY SI,OFFSET VECTOR TABLE 
NOV DI,OFFSET INT_PTR 

F7At l'IOYSW 
JHC DI SKIP OVER SEGftEHT 
INC DI 
LOOP F7A 

,---:--------------------------- F7B: IN AL,PORT_A SAVE COHTEHTS OF COHF. FLAG 
PUSH AX (RESTORE AT LABEL F17) 

r--... R"» %rdatremors as scessir 
ASSUME DS:ABSO 
NOV DS, ex 
NOV JHT5_PTR,OFFSET PRIHT_SCREEH ; PRINT SCREEN 
MOV KEY62_1'TR,OFFSET KEY62_JHT 62 KEY CONYERSIOH 

; ROUTINE 
}',, 1c.r,orrsEr as_ENT ; cAssETTE As1c ENTRY 

POP Al( 
110V WORD PTR BASIC_PTR+2,AX CODE SEGMENT FOR CASSETTE 

1---------------------------------------------------------------- 
l TEST 20 
I OPTIONAL ROM TEST 

DESCltil'TIOH 
CHECK FOR OPTIONAL ROM FROM COOOO TO FIODD IH 2K BLOCKS: 
CA VALID MODULE HAS 'AA55' DR '55AA' JH THE 1ST 2 LOC'S,1 
LENGTH INDICATOR CLENGTH/512) JH THE lRD LOCATION AHO 
TEST/JHIT. CODE STARTING JH THE 4TH LOCATION.) 

NFG ERROR CODE= Z5XX CXX•MSB OF SEGMENT THAT HAS CRC CHECK) 

• MOY AL,01H MFG HART BEAT 
OUT FG_PORT+7,AL 
CALL MFG_UP SEHD 'El' TO MFG_TESTER 

HOV DX,OCOOOH SET BEGIHHIHG ADDRESS 
Ro_s6,}; DS,DX 

SUB BX,BX SET ax=oooo 
l'IOV CX,CIXl GET 1ST WORD FRON MODULE 
PUSH BX BUS SETTLJNG 
PDP IX 
Cl'IP CX,OAA55H ID FOUND CPCJR NODE>? 
JE OROl11 

C11P ex. 55AAH (NATIVE NODE> 
JNE NEXT _ROl'I HO - 

ORONlt CALL R011_CHECK ; GO CHECK OUT MODULE 
JNP SHORT ARE_WE_DONE ; CHECK FOR END OF ROM SPACE 

NEXT_RO;,, DX,O0&oM POINT TO NEXT 2K ADDRESS 

ARE_WE_Pg!]f px.OF8ooH CARTRIDGE AREA END ! 
JB RO_SCAN_1 ; HO -GO CHECK ANOTHER ADDR 

,------------------------------------------------------------------ TEST Zl 
DISKETTE ATTACHMENT TEST 

DESCRll'TION 
1. VERIFY WATCHDOG TIMER IH CASE OF POWER ON ENTRY. 
2. VERIFY STATUS OF FDC AFTER A RESET. 
l, DETERMINE HU111ER OF DISKETTE DRIVES. 
4. COMPLETE SYSTEM JNITIALIZATJOH THEN PASS CONTROL 

TO THE BOOT LOADER PROGRAM 
MFG ERROR CODES= 2601 RESET TO DISKETTE CONTROLLER CD. FAILED 

2603 WATCHDOG TIMER FAILED 1 
1------------------------------------------------------------------ 

ASSUME CS:CODE,DS:DATA 
CALL l'IFG_UP 
CALL DDS 
PUSH DS 
POP ES 
MOY Dl,OFFSET 
l'IDY AX,OFFFFH 
STOSW 
STOSW 
IH 
AHO 
JZ 
JP 
CNP 
JNE 
110V 
OUT 
IN 

F1¢: 

I 

TRACK0j 
I 
I 
I 

AL,PORT_C 
AL,000001001 
FlD 
F15 
RESET_FLAG,O 
F11 
Al, 00001010B 
IHTAOD, Al 
Al, INTAOO 

SEHD 'EA' TO MFG TESTER 
POIHT TO DATA AREA 
IHIT DISKETTE SCRATCHPADS 

DISKETTE ADAPTER PRESENT? 

NO - BYPASS DISKETTE TEST 
RUNNING FROM POWER-OH STATE? 
BYPASS WATCHDOG TEST 
READ INT. REQUEST REGISTER CHD 
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0C41 24 40 
0C63 75 06 
OC45 U Ol 
0Cs7 EB 11 
OCO BO 80 
0CB E6 F2 
0CD B4 00 
0C4F 8A D6 
OC51 CD ll 
OC5l F6 C4 FF 
OC56 U 01 
0C58 74 08 
OCH 87 26 
OCSC BE 0065 I 
OCSF Ea DDlZ R 

OC6Z Ba 0161 

OC65 BZ 00 
DC67 E6 FZ 
0C69 50 
ocu 52 

HAS WATCHDOG GONE OFF? 
PROCEED IF IT HAS 
SET ERROR CODE 

Fll: 

F1J: 

F14_1: 

OC6B 
OC6D 
DC6F 
OCH 
OC7l 
OC77 
OC7A 
OC7B 
oc,c 
DC7E 
oca? 
0C86 
OCB6 
ocaa 
ocao 
OC'1 
DC9l 
OC96 
0cs8 
OC99 
oc,c 
oc,e 
OCAl 
OCA5 

CCU 
OCAC 
OCAE 
ocu 
OCH 
oca, 
0Cla 
ocn 
OCBC 
OCIO 
occo 
OCCl 

2B c, 
EZ FE 
EZ FE 
85 01 
88 16 00JE R 
Ea 0000 E 
5 
58 
7Z ll 
oa Z6 OlOZ It 
II 06 
U EA 
02 E5 
80 26 0010 R 3F 
oa ZE 0010 It 
01 EO 
ao E4 FE 
oc ao 
42 
BO FA 04 
72 C9 
F6 06 OlOZ It OF 
74 05 
ao oE 0010 1t 01 

ao ao 
£6 FZ 
C6 06 0014 R 00 
IF 0076 R 
IE 
07 
38 1414 
AB 
Al 
la OlDl 
Al 
Al 

occz £4 21 
OCC4 2' FE 
OCC6 E6 21 

occa ,a occ, 50 
OCCA AB 80 occc 75 20 
OCCE IE 
OCCF U OFE2 It 
OCDZ ao lE Otta It 00 

OCD7 IF ocoa H OF 

OCDA 82 OZ 
OCDC Ea OFU It 
OCDF 
OCDF 14 00 
OCEI CD 16 
OCEl lC OD 
OCE5 75 Fa 
OCE7 El OS 

OCU IZ 01 
OCEI Ea OFU I 
OCEE 56 
OCEF 86 E 
OCFl 10 00 
0CF3 E6 60 

F14_21 

;----- 
F16_3: 

FIS: 

AND AL,010000001 
JNZ Fll 
NOV IL, OlH 
JP SHORT FIS 
NOV AL,FDC_RESET 
OUT NEC_CTL,AL DISABLE WATCHDOG TIMER 
NOV AH,O RESET NEC FDC 
NOV DL,AH SET FOR DRIVE 0 
INT INT_ll VERIFY STATUS AFTElt RESET 
TEST AH,0FFH STATUS OK? 
NOY BL,OlH SET ERROR CODE 
JZ F14 YES- 
NOY BH, Z6H ; DSK_ERR: Z6XX) 
NOV Sl,OFFSET DISK_ERR; GET ADDR OF "SG 
CALL E "SG ; GO PRINT ERROR KSG 

DETERMINE NUBER OF DISKETTE DRIVES 
NOY AX,00000001100000011; AH-DRIVE CONFIG. FLAG 

; AL-TURH NOTOR OH 
SELECT DRIVE 0 
WRITE FDC CONTROL REG 

HOV 
OUT 
PUSH 
PUSH 

DL, 0 
NEC_CTL,Al 
AX 
DX 

SUB ex.ex WAIT FOR 0.5 SECOND 
LooP s 
LooP $ 
KOY CH,1 SELECT TRACK l 
KOY SEEK_STATUS,DL 
CALL SEEK ltECALilltATE DISKETTE 
POP DX ; 
POP AX l 
JC F14 2 ; 
01 IYTl PTI JEQUIP_FLAG,AH l SET DISKETTE CONFIO. 
NOY CL,6 ; SET t OF DISKETTE 
KOY CH,DL 
SHL CH.CL 

? {## 7} # JE:2? 
SHL AX,1 , 
AND AH,111111101 ; 
OR AL,FDC_RESET 
INC DX 
CNP DL,, 
J8 FI4_1 ; 
TEST BYTE PTR JEQUIP_FLAG,OFH ; DISKETTE DRIVE ATTACHED! 
JZ F1' l · HO - 
OR BYTE PTR EQUIP_FlAG,OlH ; SET IPL DISKETTE IHDICATOR 

TURN NOTOR OFF 
NOY AL,FDC_RESET ; TURN DRIVE O "OTOR OFF 
OUT HEC_CTL,AL , 
"OY lNTR_FLAG,OOH ; SET STRAY INTERRUPT FLAG: 10 
OV DL,OFFSET PRINT_TIN_OUT ;5ET DEFAULT PRT TIHEOUT 
PUSH OS 
POP ES 
ov AX,1414H J DEFAULT=20 
STOSW 
SlOSW 
HOY AX,OlOlH 1RSZSZ DEFAULT=Ol 
STOSW 
STOSW 

IN 
AND 
OUT 

POP 
PUSH 
TEST 
JNZ 
ASSUME 
PUSH 
CALL 
CAP 
AS SUE 
POP 
JE 

AO V 
CALL 

ERR_WAIT : 
OV 
INT 
CrP 
JNE 
JP 

Al, INTAOl 
Al,OFEH 
IHTAOl,AL 

AX 
AX 
Al, 100000001 
F17 
OS:XXDAU 
OS 
DDX 
POST_ERR,OOH 
DS:DAU 
OS 
Fl6 

DL,2 
ERR_BEEP 

AH,00 
INT 16 
AL, 6DH 
ERR WAIT 
SHORT Fi7 

J ENABLE TINER INT. (LVL 8) 

RESTORE I SAVE CONF. FLAG 

PCJR MODE ? 
YES-BYPASS BEEP 

CHECK FOR •POST_ERR• NON-ZERO 

IES TORE OS 
CONTINUE IF NO EltRDR 

2 SHORT IEEPS !ERROR> 

NAIT FOR "ENTER" KEY 

:----- 
FU: KOY Dl.1 I 1 SHORT IEEI' (NO ERROU) 
1+-s...fE,,,,,9....., 
F171 POP AX RESTORE COHTEHTS OF CONF. FLAG 

XCHG AH,Al , !SAVED AT LABEL F71) 
,s:::::::::::::::::::::========= 

IIOV AL,O CLEAR UD PORT 
OUT PORT_A,AL 

OCFS 
OCFa 
OCF9 
OCFB 
OCFD 
0000 
0po2 
0Do4 

U 0201 
EC 
24 FO 
75 03 
E9 0061 It 
lC ZO 
74 F9 
11 SE 0072 R 4321 

F18: 
Flt, 

OV 
IN 
AHO 
JHZ 
JIIP 
cP 
JE 
CAP 

DX,JOY_PORT 
Al,DX 
AL.OFOH 
F19 
START 
Al, 00100000B 
F18 
RESET_FLA0,4SZ1H 

GET HFG./ SERVICE HODE INFO 

IS HIGH ORDER NIIILE: I! 
(BURN-IN l'IODE) 
YES-GOTO BEGINNING OF POST 
SERVICE HODE LOOP! 
YES-BRANCH TO START 

; DIAG. CONTROL PROGRA" STAltT! 
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ODOA 7 4 1' 
ODOC 3C 10 
ODO£ 7 4 15 

IDIO F6 C4 80 
tD13 74 03 
ODU E9 0349 II 

ODla B8 IOU 
ODIi CD 10 

ODlD C7 06 0072 R 1234 

OD23 CD 1' 

0D25 FA 
00Z6 za co 
0D28 ae oa 

0021 II IODO E C 0 DZ A C7 06 

OD30 CD IO INT IHT_ao I ENTER DCP THROUGH INT. IOH 
,------------------------------------------------------------------ ' SUIIROUTINE 
I GENERAL ERROR HANDLER FOR THE POST 
; ENTRY REQUIRENEHTS: 
1 SI: OFFSET<ADDRESSl OF MESSAGE BUFFER 

ax= ERROR CODE FOR NAHUFACTURIHG OR SERVICE NODE 
REGISTERS ARE HOT PRESERVED 
}±85{432} 227-<R 1s sr No-zeRo 1F Aw RRoR occuRs 1 

SEJtVICE/MAHUFACTURIHG FLAGS AS FOLLOWS: (HIGH NIBBLE OF PORT 201> 
0000: NAHUFACTURIHG NODE CBURH-IN) 
0001 : NAHUFACTURIHG NODE (SYSTEN TEST) 
0010 = SERVICE MODE (LOOP POST> 
0100 = SERVICE MODE CSYSTEN TEST) 

OD3Z 
OD3Z U C7 
OOH E6 11 
OD36 U Cl 
0D38 E6 12 

PROC 
NOV 
OUT 
NOV 
OUT 

003A 
OD3D 
OD3E 
0D40 
0D42 
0D46 
OD4' 
0D68 
0D68 
OD4D 
0DsE 
OD4F 
DDSO 
ODS2 
ODSS 
OD57 
0D59 
ODSC 
ODSF 
0D62 
0063 
0066 

0061 
ODU 
OD6C 
OD6E 
0D70 
OD72 
OD74 

OD76 
OD71 
OOH 
OD7A 
OD7C 
OD7E 
0D7F 
0D&0 
ODs! 
0D8s 
DD&6 
DD59 
0 D8 
OD&E 
OD91 
OD94 
OD96 

BA 0201 
EC 
24 F0 
74 65 
JC 10 
74 61 
8A FO 
10 ff 0A 
72 72 
53 
S6 
52 
84 02 
BA 0801 
87 00 
co 10 
BE OOS9 II 
a, ooos 
2E: 8A 04 
46 
Ea OfAl II 
E2 F7 

92 07 
84 02 
87 00 
co 10 
B4 08 
co 10 
JC 47 

74 06 
42 
62 
3c 20 
75 EC 
SA 
SE 
sa 
ao FE 20 
74 12 
ao FE 40 
74 OD 
2E: 8A 04 
ea OFAl II ao FF zo 
73 lF 
El 0A 

OD98 &A C7 
OD9A ea OF90 11 
009D &A CJ 
OD9F ea OF90 11 

ODAZ az oz 
ODO El OFAI II 
ODA7 

,----- 

,----- 
F21• 

;----- 
F21+ 

E_0 : 

;----- 
E.Pl_l: 

JE 
CrP 
JE 

F21 
Al, OOOlOOOOI 
F21 

YES- 
NFG DCP RUN REQUEST? 
YES- 

GOTO PCjr SYSTEN CARTRIDGE 
TEST AH,100000001 I 
JZ FZO I 
JNP SYS5WAP I 

GOTO BOOT LOADER 
NOV AX,0019H 
INT INT_10 

NOV 

INT 

GOTO DIAGNOSTIC TESTS OR MFG TESTS 
A5SUNE DS: AISO 
CLI 
sua 
NOV 
NOV 

g' {t:3-rs 
AHO AL,OFOH 
JZ NFG_OUT 
CNP Al,000100008 
JE NFG_OUT 
NOV DH,AL 
CMP BH,OAH 
JB BEEPS 
PUSH ax 
PUSH SI 
PUSH DX 
NOV AH,2 
MDV DX,O&OlH 
OV BH,O 
INT IHT_I0 
g; 2£gfssr so.f},,r ono ·son 
NOV AL,CS:(SI] 
IHC SI 
CALL PRT HEX 
LOOP E.PI 0 

LOOK FOR A iLAHK SPACE TO POSSIBLY PUT CUSTONER LEVEL 
IN CASE OF NULTI ERROR) 
NOY DL, 7 
NOV AH,2 
Pov BH,O 
lHT IHT_lO 
NOV AH,a 
IHT IHT 10 
CHP AL,FG 

JE 
INC 
INC 
CNP 
JNE 

fll.l_O: POP 
POP 
POP 
CNP 
JE 
CNP 
JE 
NOV 
CALL 
CNP 
JAE 
JP 

SVC_OUT :ov 
CALL 
NOV 
CALL 

11'2: NOV 
CALL 

FG_0uT : 

l'CJR NODE! 
NO - 
YES-GO SYSTE.PI SWAP RTN. 

CLEAR SCREEN (GRAPHIC NODE) 
(ODE: 320 X 200 - COLOR) 

ressr.ras. 1zs»,3,{1,27,3/{2,[#1cxroR 1 case 
INT_l9 I GOTO THE BOOT LOADER 

AX, AX 
DS, AX I RESET TINER IHT. 
WORD l'TR INT_l'TR,OFFSET TINER_IHT I 

HEAR 
Al,BH 
FG PORT+ 1, Al 
AL,Et 
FG_PORT+2,AL 

;'-· 
DX 
AL,' ' 
{ 
SI 
ax 
DH,001000008 
svc_ouT 
DH,010000008 
svc_ouT 
Al,CS:[SIJ 
PRT_HEX 
BH,20H 
E_2 
SHORT BP2 

AL,BH 
XPC BYTE 
AL,Et 
XPC_BYTE 

DL,Z 
ERR_IEEI' 

I DISAILE EXTERNAL INTERRUl'TS 

SEHD DATA TO ADDR 11 4 12 
SEHD HIGH IIYTE 

SEHD LOW BYTE 

GET NODE ans 
ISOLATE BITS OF INTEREST 
NAHUFACTURIHG NODE (BURN-IN) 

NFG. NODE (SYSTE.PI TEST> 
SAVE MODE 
PRE-CRT ATTACHNEHT TEST ERROR! 
YES-DO BEEP OUTPUT 
SAVE ERROR AHO NODE FLAGS 

SET CURSOR 
ROW a, COL. 1 
PAGE 0 

SET CURSOR 
ROW I, COL 7 (OR ABOVE, IF 
'1ULTIPLE ERRORS) 

READ CHARACTER THIS POSITION 

ERROR "G" ! 

YES- 
POIHT TO NEXT l'OSTION 

BLAHK? 
GO CHECK NEXT POSITION, IF NOT 
RECOVER ERROR POINTERS 

SERVICE '10DE! 

EIIROIS 

GET ERROR CHARACTER 
DISPLAY IT 
ERROR aELOW 20? (MEN TROUaLE!) 
NO - 
YES-HALT SYSTEN IF SO. 

PRINT MSB 
DISPLAY IT 
PRINT LSI 

Z SHORT IEEPS 

·• 
• 
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ODA7 FA 
0DA8 E4 61 
0DAA 24 FC 
DAC E6 61 
ODAE 2A CO 
0D80 E6 FZ 
0D82 E6 AO 
0DB4 F4 

0D85 lE 
OD86 ea OFEZ It 
0D89 aa lE 00111 It 
008D 1F 

ODBE Cl 

ODBF FA 
ooco ac ca 
0DC2 BE Do 

ODC4 82 02 
ODC6 ac 0050 It 
0DC9 83 01 
ooca E9 OFCO It 
ODCE 33 C9 
ODDO EZ FE 

ODDZ 
0 DD4 
0 DD6 
00D9 
00D8 
GD s 
ooii 
0DE3 
UDE5 
0DE7 
ODEA 

(f 

c, 

FE CA 
75 Fl 
80 FF OS 
75 cc 
80 FE 20 
74 05 
80 FE 40 
75 CZ 
3 01 
E9 OFCO It 

ODEA 

ODEA FC 
ODU 28 FF 
ODED 28 CO 

ooEF aE oa 
ODF1 8B 1E 4472 R 
OD0F5 81 F 1234 
DDF9 ac CZ 
DDFB aE DA 
ODFD 75 08 
OFF F3Z AB 
0EO1 8E D8 
0£03 89 1£ $472 R 
DE07 IIE DA 
OE09 CJ 

OE0A 81 FB 4321 
DEDE H EF 
0E10 81 FB 3412 
0EI4 74 ES 

0€16 88 05 
0£18 8A 05 
0£IA 32 C6 
OEIC 74 05 
OElE a, DO 

OE20 
OEZl 
OEZ5 
OEZ7 

OEZ9 
OE28 
OEZE 
ono 
0£33 

E9 OUF R 
FE C4 
8A C4 
75 ED 

88 ES 
8 AAAA 
aa ca 
BA 5555 
Fll' U 

E_2. 

TOTLTPO:CLI 
IN 
AHO 
OUT 
sua 
OUT 
OUT 
HLT 

ASSUP1E 
PUSH 
CALL 
IIOV 
l'OP 
ASSUIIE 
ltET 

BEEPS: CLI 
IIOV 
IIOV 

IIOV 
IIOV 

El: IIOV 
JP 

eao, XOR 
LOOI' 

DS:XXDATA 
D5 
DOX gsr ER,s 
DS:NOTHIHG 

AX,CS 
SS,AX 

DL,2 
SP,OFFSET EX_I 
ll,1 
BEEP 
ex.ex • 

DISABLE IHTS. 
DISABLE SOUHO 

STOI' DISKETTE IIOTOR 

DISAll E HIii 
HALT 

SET ERROR FLAG NON-ZERO 

I RETURN TO CALLER 

SET CODE SEG= STACK SEG 
(STACK IS LOST, IUT THINGS ARE 
OYER, ANYWAY> 
Z BEEPS 
SET DUMY RETURN 
SHORT IEEI' 

WAIT <BEEP OFF) 

DEC 
JNZ 
CP11' 
JNE 
CP11' 
JE 
Cl'II' 
JNE 
l'IOV 
Jl'IP 

E_IISO ENDI' 
,--------------------------------------------------------------- - 
Ell: 

DL 
EB 
BH,05H 
TOTLTl'O 
DH,00100000 B 
Ell 
DH, 01 ooaoaaa 
TOTLTl'O 
ll, 1 
IEEI' 

DONE YET? 
LOOP IF NOT 
64K CARD ERROR? 
END IF HDT 
SERVICE l'IODE! 

END IF NOT 
ONE IIORE BEEi' FOR 64K ERROR IF IN 
SERVICE IIODE (JUIII' TO TOTLTl'O> 

SUBROUTINE 
THIS ROUTINE l'ERFORIIS A READ/WRITE TEST ON A BLDCK OF 
STORAGE (HAX. SIZE = 64KB). IF HARA START", FILL 
BLOCK WITH 0000 AND RETURN. 

DATA PATTERNS USED: 
0->FF ON ONE IYTE TO TEST DATA IUS 
AAAA,5555,0DFF,FFOO FOR ALL WORDS 
FILL WITH 0000 BEFORE EXIT 

ON ENTRY: 
ES 
DS 
ex= 

ADDRESS OF STORAGE TO IE TESTED 
ADDRESS OF STORAGE TO IE TESTED 
WORD COUNT OF STORAGE BLOCK TO IE TESTED 
(AX, = 8000H (32K WORDS)) 

OH EXIT: 
ZERO FLAG: OFF IF STORAGE ERROR 
IF ZERO FLAG: OFF, THEN ex= XOR'ED IIT PATTERN 
OF THE EXPECTED DATA PATTERN VS. THE ACTUAL DATA 
READ. (I.E.. A Ill •oH• IN AL IS THE bIT IN ERROR> 
AH=Ol IF BOTH BYTES OF WORD HAYE ERRORS 
AH=oz IF LOW (EVEN) BYTE HAS ERROR 
AH=01 IF HI <ODD> BYTE HAS ERROR 

AX,IX,CX,DX,DI,SI,IP ARE ALL DESTROYED. 
,------------------------------------------------------------------ l'ODSTG l'ROC HEAR 

ASSUNE DS:AISO 
CLO 
SUI 
SUI 

,----- 
Pl I CIII' 

JE 
CP 
JE 

] »eee» 
l'Z• 110V 

l'IOV 
XOlt 
JZ 
110V 

Jl'II' 
INC 
l'IOV 
JHZ 

PY: 

l'IOV 
IIOV 
l'IDV 
HO V 
REP 

SET DlltECTIOH TO IHCRENEHT 
SET DI=oooo REL. TO START OF SEG 
INITIAL DATA l'ATTERH FOR 00-FF 
TEST 

DS,AX ; SET DS TD AISO 
{"}{]},©RotREsEr_FAG-Rs232_8ASE) ; AR START? 
DX,ES 
DS,DX 
Pl 
STOSW I Sil'IPLE FILL WITH O ON NAM-START 
DS,AX 
DATA WOltDIRESET FLAG-RS232 IASEJ,IX 
DS.x? 7j RESTORE Ds 

AHO EXIT 

DI,DI 
AX, AX 

BX,4321H 
l'lZ 
X,3412H 
l'lZ 

IDil.AL 
AL,IDil 
AL,AH 
l'Y 
AH,O 

P8 
AH 
AL » AN 
l'Z 
11',CX 
AX, 0 AAA AH 
BX,AX 
DX,05555H 
STOSW 

RESTORE DS 

DIAG. RESTART? 
DO FILL WITH ZEROS 
WARl'I START WITH RS2l2C EXT WRAP? 
DO FILL WITH ZEROS 

I WltlTE TEST DATA 
GET IT BACK 
COl11'ARE TO EXPECTED 

ERROR EXIT IF IIISCOlll'ARE 
FORl'I HEW DATA PATTERN 

LOOI' TILL ALL 256 DATA PATTERNS 
DONE 

SAYE WORD COUHT 
LOAD DATA l'ATTEltH 

LOAD OTHER DATA PATTERN 
FILL WORDS FROII LOW TO HIGH 
WITH AAAA 
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0€35 4F 
OE36 4F 
IEJ7 FD 
0€38 8B FT 
0EJA 8B CD 
OEJC 
o€3C AD 
OEJD JS CJ 
OEJF 75 6E 
OE+1 8B C? 
OE43 Al 
OEs6 E2 F6 
OE+6 8B CD 
OE+8 FC 
0£49 46 
0E4A 46 
0E+B 8B FE 
0ESD 8B DA 

DHF BA 0201 
OESZ EC 
OESJ U DJ 
OE55 Zle FO 
OES7 JC FO 
0£59 74 26 

tE51 BA DOFF 
0E5E AD 
OE5F JJ CJ 
OE61 75 4C 
OE6J U C2 
OE65 U 
0E66 El F6 
OE6& U CD 
OE6A FD 
0E68 4E 
OE6C H 
OE6D 88 FE 
OE6F 8B DA 
OE7 I F7 DZ 
OE7J 0A DZ 
DE75 H E7 
OE77 FC 
OE7& aJ C6 04 
ona n DZ 
OE7D U FE 
OE7F 8B CD 
OE81 
OE&l AD 
0Es2 J3 C? 
0€84 75 29 
0E86 AB 

OES7 EZ FIi 
OEllt FD 
OE8A 4E 
0E8 4E 

ouc U 0201 
OE&F EC 
0£90 24 F0 
OE9Z JC FO 
0£94 74 0E 
0£96 E+ 60 
OE98 A8 40 
OE9A H oa 

P3: 

]»»eee 

:----- 
PX : 

P4: 

1----- 

] ee» e . 
OEtC 10 Jl 
OE9E EZ FE 
0EA0 FE ca 
0EA2 75 FA 

0£A4 SB CD 
0EA6 AD 
OEA7 01 CO 
OEA9 75 04 
OEAB EZ F9 
DEAD EB 13 

DEAF aa ca 
GEil JZ E4 
OEEJ A ED 
OEl5 H OZ 
OE87 FE Cs 
OEl9 U C9 
0EB8 74 0J 
0€8D 80 C% 02 
OEC0 0A E€ 
OECZ FC 
OECJ CJ 
0EC6 

PS: 

DEC 
DEC 
STD 
AOV 
110V 

LODSW 
XOR 
JHZ 
110V 
STOSW 
LOOI' 
110V 
CLD 
IHC 
IHC 
OV 
l'IOV 

110V 
IH 
l'IOV 
AHD 
CHP 
JE 

110V 
LODSW 
XOR 
JHZ, 
l'IOV 
STOSW 
LOOP 
110V 
STD 
DEC 
DEC 
l'IOV 
l'IOV 
HOT 
OR 
JZ 
CLD 
ADD 
HOT 
110V 
110V 

LOW TO HIGH 
GET A WORD 
SHOULD COMPARE TO DX 
GO ERROR IF HOT 
WRITE 0000 BACK TO LOCATION 
JUST READ 

LOOP P4 LOOP Till DONE 
STD BACK TO OECREIIENT 
DEC SI ADJUST POINTER DOWN TO LAST WORD 
DEC SI ; WRITTEN 

CHECK IF IN SERVICE/IIFG IIODES, IF SO, PERFORII REFRESH CHECK 
l'IOV DX,JOY_PORT 
IN Al,DX 
AHD AL, OFOH 
CIIP Al, OFOH 
JE P6 
IN AL,PORT_A 
TEST Al,010000001 
JZ P6 ; HO - 

WAIT ABOUT 12 SECONDS WITHOUT ACCESSIHG IIEIIORY 
IF REFRESH IS NOT WORKING PROPERLY, THIS SHOULD 
IE ENOUGH TIIIE FOR SOIIE DATA TO GO SOUR. 

l'IOV Al, t,9 ; SET OUTER LOOP COUNT 
LOOI' t 
DEC Al 
JHZ PS 

lDDSW 
XOR 
JNZ 
STOSW 

P6: HOV 
PT1 LODSM 

OR 
JHZ 
LOOI' 
Jl'IP 

P&: HOV 
XOR 
OR 
JZ 
INC 

1'9: OR 
JZ 
ADD 

1'10: DR 
I'll: CLD 

RET 
l'ODSTG ENDI' 

DI 
DI 
SI,DI 
CX,11' 

AX,IIX 
,a 
AX,DX 

l'J 
CX,11' 

SI 
SI 
DI,Sl 
IIX,DX 

{:32'-· 
DX,BX 
Al, OFOH 
Al,OFOH 
P 4 

DX,OOFFH 

AX,IIX 
I'& 
AX,DX 

P'X 
CX,111' 

SI 
SI 
DI,Sl 
IIX,DX 
DX 
DL,DL 
l'X 

SI,4 
DX 
DI,SI 
CX,111' 

AX,DX 
,a 

CX,IP' 

AX,AX 
P 8 
1'7 
SHORT P'll 

CX,AX 
AH, AH 
CH,CH 
1'9 
AH 
Cl,Cl 
PIO 
AH,2 
AH,AH 

POINT TO LAST WORD WRITTEN 

SET DIRECTION FLAG TO GO DOWN 
SET INDEX REGS. EQUAL 
RECOVER WORD COUNT 
GD FROII HIGH TO LOW 
GET WORD FROl'I IIEIIORY 
EQUAL WHAT S/B THERE! 
GO ERROR EXIT IF HOT 
GET 55 DATA PATTERN 
STORE IT IN LOCATION JUST READ 

LOOP TILL ALL BYTES DONE 
RECOVER WORD COUNT 
IIACK TO IHCREIIENT 
ADJUST l'TRS 

3 SB DATA PATTERN TO BX 

HORl'IAL l'IODE ? 

YES-IYl'ASS OOFF I FFOO PATTERN TEST 

DATA FOR CHECKERBOARD l'ATTERH 
GET WORD FROl'I l'IEMORY 
EQUAL WHAT SZB THERE! 
GD ERROR EXIT IF HOT 
GET OTHER PATTERN 
STORE IT IN LOCATION JUST READ 
LOOP Till All BYTES DONE 
RECOVER WORD COUHT 
DECREMENT 
ADJUST PTRS 

S/11 DATA PATTERN TO IIX 
l'IAKE PATTERN FFOO 
FIRST PASS? 

IHCRfflENT 

GET OPTION ans 

All IIITS HIGH=NORIIAL NODE 

RETENTION TEST REQ'ED? 

RECOVER WORD COUNT 
GET WORD 
: TD 0000 
ERROR IF HOT 
LOOP TILL DONE 
THEN EXIT 

J SAVE IIITS IN ERROR 

HIGH IIYTE ERROR? 

SET HIGH BYTE ERROR 
LOW BYTE ERROR? 

SET ZERO FLAG=0 (ERROR INDICATION 
SET DIR FLAG BACK TO INCREIIEHT 
RETURH TO CALLER 

;------------------------------------------------------------------ SUIRDUllHE 
OPTIONAL ROIi CHECK 

DESCRIPTION 
THIS ROUTINE CHECKS OPTIONAL ROIi IIODULES (CHECKSUM 
FOR MODULES FROM COOOO->CFFFF, CRC CHECK FDR CARTRIDGES 
FROM ODOOD->F7FFF). 
IF CHECK IS DK, CALLS IHITZTEST CODE IN MODULE. 

FG ERROR CODE = Z5XX (XX=MSB OF SEGMENT IN ERROR) 
------------------------------------------------------------ 

• 
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0EC4 
0EC4 aa C5 
OEC6 A8 80 
0EC8 74 08 
O€CA 81 F9 AA55 
OECE 75 08 
GEDO Ea 19 
0€D2 1 F9 55AA 
OED6 74 13 
OEoa 81 FA DOOO 
OEDC 72 00 

OEDE U DE 
OEEO B7 25 
OEE2 BE 0068 R 
OEE5 BA F800 
0EE8 52 
0EE9 EB 45 

OEEB 2B F6 

OEED 2A CO 
OEEF U 67 02 
OEF2 DI EO 
OEF4 50 
OEF5 al FA DOOO 
OEF9 9C 
OEFA BI 04 
OEFC D0J E 
OEFE 03 DO 
OFOO 9D 

OFOI 59 
OF02 52 
OF03 72 07 

0F05 Ea OFS3 R 
OF08 74 28 
OFOA EB 05 
OFOC E8 O1AD R 
0FOF 74 26 
OF!! B\ 02 

OFU B1 00 
OF15 BA 081€ 
ona CD 10 
OFU ac DA 
OFIC 8A C6 
OFIE ea OF90 R 
0F21 8A DE 
OF2l B7 25 
OF25 ao fE DO 
OF2B BE 0064 R 
OF2B 73 Ol 
OF2D BE 0063 R 
OFlO 
OFlO E8 0D32 R 
OF33 EB 1C 
OF35 
0Fl5 Ba R 
0F38 8€ CO 
OFlA U C5 
OFlC Aa ao 
OF3E 75 II 
OF\O 26: C7 06 0014 R 0003 C 
Of\7 26: BC 1E 0016 R 
OF4C 26: FF 1E 0014 R 
OF51 
OF51 5A 
OF52 Cl 
OFS3 

ROM_CHECK 
110V 
TEST 
JZ 
Cl1P 
JHE 
Jl1P 

ROl1CI: Cl1P 
JE 

ROl1CZ, Cl1P 
J8 

110V 
110V 
110V 
110V 
PUSH 
Jl1P 

SUB 

Ro_1: 

RO_2: 

SUB 
110V 
SHL 
PUSH 
Cl1P 
PUSHF 
110V 
SHR 
ADD 
PDPF 

POP 
PUSH 
JB 

CALL 
JZ 
Jl1P 
CALL 
JZ 
110V 

PROC HEAR 
AX,BP 
AL,lOOOOOOOB 
R011CI 
CX,OAA55H 
ROl1CZ 
SHORT ROl1Cl 
CX,55AAH 
ROl1Cl 
DX,ODOOOH 
ROl1Cl 

Bl,DH 
BH,25H 
SI ,OFFSET 
DX,OF800H 
DX · 
SHORT Ro_CHECK_ 
SI,SJ 

Al,Al 
AH,[BX+2l 
AX, I 
AX 
DX,ODOOOH 

CL,6 
AX,Cl 
DX,AX 

I 
I 

INVC_ERR 
I 

ex 
DX 
R011_l 

CRC_CHECK 
ROl1_CHECK_I 
SHORT ROl1_2 
RDS_CHECKSUl1 
R011_CHECK_l 
AH,2 

PCJR l'IODE ? 
HO - 
ROl1 JD= AA55H(WORD) f 
HD - 
YES- 
ROl'I ID= 55AAH(WORD)? 
YES- 
OPTIONAL ROl'I AREA? 
YES- 

JHVALJD CART. ERROR 

1 GOTO ERROR HANDLER 

SET SJ TO POINT TO IEGIHNJHG 
<REL. TO DS> 
ZERO OUT Al 
GET lEHGTH INDICATOR 
FORl1 COUNT 
SAVE COUNT 
SEE JF POINTER JS IElOW DOOO 
SAVE RESULTS 
ADJUST 
SET POINTER TO NEXT 110DULE 
RECOVER FLAGS FR011 POINTER RANGE 
CHECK 
RECOVER COUNT JN ex REGISTER 
SAVE POINTER 
DO ARJTHl1ETIC CHECKSUl'I IF IELOW 
DOOOO 
DD CRC CHECK 
PROCEED JF OK 
ELSE POST ERROR 
DO ARJTH11ETJC CHECKSUl'I 
PROCEED JF OK 

110V 
110V 
INT 
110V 
110V 
CALL 
110V 
110V 
Cl1P 
110V 
JAE 
110V 

ROr_CHECK_0 : 
CALL 
Jl1P 

or. ct6K,} 
110V 
110V 
TEST 
JNZ 
l'IOY 
110V 
CALL 

or.cE}5,5"° s, 
RET 

ROII_CHECK EHDP 
1--------------------------------------------------------------- I SUBROUTINE 

CRC CHECK?GENERATION 
DESCRIPTION 

J CRC CHECK?GENERATION ROUTIHE ROUTINE 
1 TO CHECK A ROl1110DUlE USJHO THE POLYHOl'IIl'IAL1 
I Xl6 ♦ X12 ♦ X5 ♦ I 
I CALLING PARA11ETERS: 
1 DS = DATA SEGNEHT OF ROl'I SPACE TO IE CHECKED 
I SI: INDEX OFFSET INTO DS POIHTJHO TO 1ST IYTE 
I ex= LENGTH OF SPACE TO IE CHECKED INCLUDING CRC BYTES) 

ON EXIT: 
ZERO FLAG = SET = CRC CHECKED OK 
AH = 00 
Al 
IX 
Cl ox 
SI 

BH,O 
DX,GalCH 
INT_10 
DX,DS 
Al.DH 
XPC_BYTE 
Bl,DN 
IH,25H 
DH,ODOH 
SI,OFFSET CART_ERR 

{T415¥-3% &G 
E 1150 : GO ERROR ROUTINE 
SHORT ROl1_CHECILEND : AND EXIT 

PAGE 0 
POSITION CURSOR, ROW a, COL 21 
RECOVER DATA SEO 

DISPLAY SB OF DATA SEG 
FORl1 XX VALUE OF ERROR CODE 
FORl1 25 PORTION 
IH CARTRIDGE SPACE? 

AX,XXDATA 
ES,AX 
AX,BP 
AL,1€000000B ; 
ROl1 CHECK END : YES- 
ES:IO_RO]INIT,0603H ; LOAD OFFSET 
ES:10_ROM_SEG.DS ; LOAD SEGMENT 
DWORD PTR ES:IO_ROM_IHIT ; CALL INIT.ZTEST 

SET ES TO POINT TO XXDATA AREA 

PCJR l'IODE? 

ROUTINE 

: RECOVER POINTER 
l RETURN TO CALLER 

!! 
0000 
0 4 
0000 IF CRC CHECKED OK, ELSE, ACCUl1ULATED CRC 

• (Sl(ENTRYl+IXIENTRY> 

OF5l 

0F53 88 D 
OF55 IA FFFF 
0F58 FC 

: . 
E,,,,, js®" ­ 

rov BX.Cx 3 SAVE COUNT 
110V DX,OFFFFH INIT. ENCODE REGISTER 
ClD SET DIR FLAG TO IHCREl1ENT 

9 
OF59 
0 F58 
Of5D 
OF5£ 
OF60 
Of62 

32 E 
B1 04 
AC 
32 FO 
8A C6 
Dl CO 

cRC_1. 

XOR 
110Y 
lODSI 
XOR 
110V 
ROL 

AH,AH 
CL,+ 

DH,Al 
Al,DH 
AX,Cl 

INIT. WORK REG HIGH 
SET ROTATE COUNT 
GET A BYTE 
FORl1 Aj ♦ Cj ♦

SHIFT WORK REG BACK 4 
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F64 33 DO 
OF66 DI CO 
0F68 86 F2 
OF6A 33 DO 
OF6C DJ ca 
OF6E 24 EO 
OF70 Jl DO 
OF72 DI ca 
OFH lZ FO 
OF7' U 
OF77 75 E4 
OF7' DI DZ 
OF71 Cl 
OF7C 

XOR 
RDL 
XCHG 
XOR 
ROR 
AND 
XOR 
ROR 

DX,AX 
AX, 1 
DN,DL 
DX, AX 
AX, CL 
Al,lllODOOOI 
DX, AX 
AX, I 

DH, AL 
IX 
CRC I 
Dx.Dx 

ADD IHTO RESULT REG 
SHIFT WORK REG BACK 1 
SWAP PARTIAL SUM INTO RESULT 
ADD WORK REG INTO RESULTS 
SHIFT WORK REG OVER 4 
CLEAR OFF <EFGHl 
ADD CABCDl IHTO RESULTS 
SHIFT WORK REG OH OVER (AH=0 
HEXT PASS) 
ADD CABCD INTO RESULTS LOW) 
DECREMENT COUNT 
LOOP TILL COUNT= 0000 
DX S/B = 0000 IF O.K. 
RETURN TO CALLER 

REG 

FOR 

XOR 
DEC 
JHZ 
OR 
RET 

CRC_CHECK ENDP 
1------------------------------------------------------------------ SUIROUTINE 
; MFG CHECKl'OIHT HANDLER 
; DESCRI PTI OH 
; MFG CHECHPOIHT DATA IS LOADED FROM SAVE AREA, DATA IS 
; DECREMENTED BY ONE, AHO THEN SAVED. 

OF7C 
OF7C 50 
OF7D 1E 

OF7E 13 ---- R 
OF&l SE D8 
OFll AO 0005 It 
DF86 E6 I 0 
OF88 FE ca 
OFU AZ ODOS It 

OF80 IF 
DF8E 58 
OF&F cs 
OF90 

irs_or {3g5 {® 
l'USH DS 
ASSUME DS:XXDATA 
OV AX,XXDATA 
OV DS,AX 

: #"73 
DEC Al 

I%. S­ 
l'DP DS 
POP AX 
RET 

FG_UP ENDP 
ASSUl'IE CS:CODE,DS:DATA 

' SUBROUTINE 
CONVERT AND PRINT ASCII CODE 

GET MFG CHECKl'OIHT 
OUTPUT IT TO TESTER 
DROP IT BY 1 FOR THE NEXT TEST 

OF90 
OF90 50 
Of91 Ill 04 
OF9l DZ ea 
OF95 ES 0F9B R 
OF98 58 
OF99 24 OF 

0 F9 
OF9 04 90 
OF9D 27 

OFSE 14 40 

OFAO 27 
OFAI 
OFAI 53 
0FAZ B4 0E 
OFH Bl OOOF 
OFA7 CD 10 
0FA9 5B 
OFU CS 

OFU 
0 FA 
0 FA 

HOTE: AL MUST CONTAIN HUMBER TD BE CONVERTED. 
• AX AHO ax DESTROYED. 
1------------------------------------------------------------------ Xl'C_BYTE PROC HEAR 

PUSH AX 
Ov CL,4 
SHR AL,CL 

5%%' {­ 
AND AL, OFH 

XLAT_PR PROC 
ADD 
DAA 

ADC 

DA A 
l'ROC 
l'USH 
HOV 
POV 
IHT 
l'OP 
ltET 

PRT_HEX 

OFAI 
OFAB SC 
OFAC 53 
OFAD FA 
OFAE 
OFAE BJ 0I 
DFBO ea OFCO It 
Ofll E2 FE 
OF85 FE CA 
OF87 75 F5 
OF19 EZ FE 
OFBB EZ FE 
OFBD 51 
OFBE 9D 
OFIF Cl 
OFCO 

GJ: 
l'IDV 
CALL 
LOOP 
DEC 
JHZ 
LOOI' 
LOOP 
POP 
POPF 
RET 

ERR_BEEP 

HEAR 
Al,090H 

AL,040H 

HEAR ax 
AH,14 
BX,15 
IHT_10 ax 

ERR_BEEP PROC HEAR 
l'USHF 
PUSH 
CLI 

SAVE FOR LOW NIIILE DISPLAY 
SHIFT COUNT 
HIBBLE SWAP 
DO THE HIGH HIBBLE DISPLAY 
RECOVER THE HIBBLE 
ISOLATE TO LOW HIBBLE 
FALL IHTO LOW HIBBLE COHYERSIOH 
CONVERT 00-0F TO ASCII CHARACTER 
ADD FIRST COHYERSIOH FACTOR 
ADJUST FOR NUMERIC AHO ALPHA 
RANGE 
ADD CDHYERSIOH AND ADJUST LOW 
NIBBLE 

I ADJUST HIGH HIIILE TO ASCII RANGE 

DISPLAY CHARACTER IH AL 
(WHITE> 
CALL VIDEO_IO 

l'RT HEX EHDI' 
XLAl' l'R EHDP 
Xl'C_BYTE EHDI' 
,------------------------------------------------------------------ • SUBROUTINE 
i BEEP OH ERROR 

DESCRIPTION 
THIS ROUTINE ISSUES SHORT TONES TO INDICATE FAILURES THAT 
11 OCCUR BEFORE THE CRT IS STARTED, 
Z: TO CALL THE OPERATORS ATTENTION TD AH ERROR 

AT THE EHD OF POST, OR 
l• TO SIGNAL THE SUCCESSFUL COl'IPLETIOH OF POST 

ENTRY PARAMETERS: 
DL: HUMBER OF APPROX. l/Z SEC TONES TO SOUND 

IX 

ll,l 
BEEP 
$ 
DL 
G3 
$ 
$ 
BX 

EHDP 

I SAVE FLAGS 

DISABLE SYSTEN IHTERRUl'TS 
SHORT BEEP: 
COUNTER FOR A SHORT IEEP 
DO THE SOUND 
DELAY BETWEEN BEEPS 
DOHE WITH SHORTS 
DO SOME ORE 
LONG DELAY IEFORE RETURN 

RESTORE ORIG CONTENTS OF BX 
RESTORE FLAGS TO ORIG SETTINGS 
RETURN TO CALLER 

, SUBROUTINE 
I SDUHD BEEP 
- --------------------------------------------------------------- 
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OFCO 
OFCO IO B6 DFC2 E6 4 3 
0FC4 aa 0533 DFC7 E6 42 DFC9 8A C4 
DFCB E6 42 
DFCD E4 61 DFCF IA EO 
DFDl DC 03 
OF03 E6 61 
DFD5 2B C9 
DF07 EZ FE 
DFD9 FE Cl 
DFDI 75 FA 
DFDD 8A C4 
DFDF E6 61 
OFEl c3 
0FE2 

OFE2 
OFE2 50 
OFE3 aa It OFE6 8E DI 
DFEI 58 

0 OFE9 c3 
DFEA 

OFEA 

DFEA ea 0000 E 
DFED BE 0304 It 
DFFD 88 0 4 
DFF2 8B C4 
OFF4 80 E ED e DFF7 74 0D 
DFF9 32 CD 
OFFI E6 AO 
DFFD BB 2000 
1000 BE OD5F It 
1003 El OD3Z 11 
1006 CF 
1007 

0002 

@ 
: ooac 

006A ooo, 
IOFI 

= 9874 

• 0001 
• OOOF . DOFF • ODFF 

z 0002 • DDDC DODE 

1007 
1007 50 
1008 53 
100 51 

lDOA aa oou 
100D CD 10 
lODF 84 01 
1011 a, 2000 
1014 CD 10 

1016 33 DB e IOU aa 1000 
1011 CD 10 
!DID 43 
101€ ao Fl 10 
1021 72 F5 

BEEi' 

G7: 

PIIOC 
nov 
OUT 
AO Y 
OUT nov 
OUT 
IN 
nov 
OR 
OUT 
SUB 
LOOP 
DEC 
JNZ 
AO V 
OUT 
ltET 

NEAR 
Al, 101101108 
Til'IER+l,AL 
AX,533H 
Til'IER+2,Al 
AL, AH 
Til'IER+2 ,Al 
{±.:{{"-· 
AL,0J 
PORT 1,AL 
cx.cK • IL 
G7 
Al,AH 
PORT_B,AL 

SEL TIH Z,LSB,MSB,BIHARY 
WRITE THE Tll'IER l'IODE IIEG 
DIVISOR FOR 1000 HZ 
IRITE TIHER 2 CHT - LS 

WRITE Til'IER Z CNT - l'ISI 
GET CURRENT SETTING OF l'ORT 
SAVE THAT SETTING 
TURN SPEAKER OH 

SET CNT TO WAIT 500 l'IS 
DELAY BEFORE TURNING OFF 
DELAY CNT EXPIRED? 
NO - CONTINUE BEEPING Sl'K 
RECOVER VALUE OF PORT 

I RETURN TO CALLER 
IEEI' ENDI' 
1---------------------------------------------------------------- I SUBROUTINE 
I SET DS TO l'OINT TO XXDATA SEGl'IENT 
1----------------------------------------------------------------- DDX PROC NEAR I 

PUSH AX I 
nov AX,XXDATA I 
l'IOV DS,AX I 
POI' AX I 
RET I 

DDX ENDP 
;-------------------------------------------------------------- SUBROUTINE I 

SAVE Kao SCAN CODE • 
DESCRIPTION I 

TO SAVE ANY SCAN CODE RECEIVED IY THE Nl'II ROUTINE 
<PASSED IN All DURING l'OST IN THE KEYBOARD BUFFER 
CALLED THROUGH IHT. 48H 

l'IFG ERROR CODE= 2000H 
.--------------------------------------------------------------- KEY_SCAN_SAVE PROC FAR 

ASSUl'IE DS:DATA 
CALL DDS I l'OINT DS TO DATA AREA 
nov SI.OFFSET Kl IUFFER J ; l'OINT TD FIRST LOC. IN IUFR 
l'IOV ISil,AL - SAYE SCAN CODE 
AOv AX,SP CHECK FOR STACK UNDERFLOW 
AND AH,111000001 <THESE BITS WILL BE 111 IF 

UNDERFLOW HAPPEHDl 
JZ 
XOR 
OUT 
l'IOY 
l'IDV 
CALL 

lS 1: IRET 
KEY SCAN SAVE ERDP 
SUITTL LOGO --- LOGO 

LOGO• 

l'IOY 
INT 
l'IOY 
l'IOV 
INT 

XOR 
l'IOV 
INT 
INC 
Cl'IP 
JB 

xs_1 
Al,Al 
Nl'II_PORT,AL , 
BX,ZOOOH 
SI,0FFSET KEY_ERR 
E_MsG 

SHUT OFF Nl'II 
ERROR CODE ZOOON 
; POST l'IESSAGE 
AND HALT SYSTEl'I 
RETURN TO CALLER 

DISPLAY SUBROUTINE 

; SUBROUTINE 
; PUT LOGO ON SCREEN 
; DESCRIPTION 
I THIS PROC DISPLAYS 111'1 LOGO, A l'IESSAOE, AND A COLOR BAR 
, OH THE SCREEN 
.---------------------------------------------------------------- LIHEHO EQU Z I LINE NUl'IIER OF ONE ROW 

BACK ROW EQU 140 I UPPER Lil'IIT IIOW OF BLUE BACK SCREEN 
LOGOSROW EQU 106 LOGO START ROW POSITION 
LOGOSCOL EQU 214 LOGO START COLUl'IN POSITION 

START_ADDR EQU LOGOSROW160/4·LOGOSCOLZZ ; REGEN OFFSET ADDlt 
WHITE_IOXl EQU 9874H I 2 IYTE COOE OF WHITE IOX 

ILUE EQU 1 COLOR CODE OF BLUE 
WHITE EQU 15 COLOR CODE OF WHITE 

EOL EQU IFFH END OF LINE 
EOF EQU OFFH EHO OF FILE 

VSETCSR EQU 02H REQUEST SET CURSOR l'OSITION 
VWRTDOT EQU OCH REQUEST WRITE DOT 
VWRTT TY EQU OEN REQUEST WRITE TTY 

rw.sos9,53g® HEAR 
AX SAVE AX, IX l ex 

PUSH ax 
PUSH ex 

AX, 001'H 
INT_10 
AH, 1 
CX,2000H 
INT_10 

IX,IX 
AX,lOOOH 
INT_10 
ax 
IL. 16 
LOGO 

CLEAR SCREEH <GRAl'HIC l'IODEl 
(ODE: 320 x 200 - COLOR> 
ERASE CURSOR 

DISABLE SCREEN 
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;----- 
1023 aE aaoo 
IOZ6 IE C6 

lOZI aa 1111 
1028 33 FF 
102D a, OAFO 

1030 B6 04 
1032 57 
1033 51 
1034 F3Z A 
1036 59 
1037 SF 
1038 81 C7 2000 
103C FE CE 
lOlE 75 FZ 

1040 
1042 
1045 
1047 
1049 
100 
104D 
104F 
1051 
1053 
1055 
l 057 
1059 
105C 
105E 
1060 
1063 

32 FF 
U 0900 
84 02 
CD 10 
al 01 
4 OE 
BO 98 
CD 10 
84 OE 
B6 74 
CD 10 
FE Cl 
10 Fl 10 
7Z ED 
FE C6 ao FE OA 
76 EO 

1065 BB 10C8 R 
1068 U oou 
IOU 19 OOD6 
106£ 2E: 8A 07 
1071 3C 00 
1073 74 16 
1075 52 
1076 14 02 
1078 50 
1079 B4 0C 
1078 80 OF 
107D CD 10 

107F 42 
1080 58 
1011 FE CC 
1083 75 FJ 

1085 5A 

1086 41 
1087 FE ca 
1019 75 EA 

1088 63 
IOIC 2E: IA 07 
lOIF lC FF 
1091 75 QC 

1093 43 
1094 ZE: 80 JF FF 
1091 74 OI 

109A 8J CZ 04 

109D El CC 

109F 98 
10A0 0J C8 
1042 43 
1013 EB C9 

10A5 
10A6 
10A7 
10 A8 

10AA 
10AB 

1E 
06 
1F ao 11 

AZ 
50€4 

10AO AZ 
10AE 5166 

1080 A2 
101 5345 

1083 AZ 
1034 72A5 

1016 A2 
1037 7486 

PAINT BACKGROUND SCREEN 
l'IOY 51,REGEH_START 
l'IOY ES,SI 

l'IOY 

XOR 
l'IDY 

l'IOY 
LOGO!: PUSH 

PUSH 
REP 
POP 
POP 
ADO 
DEC 
JNZ 

J ----- WR IT E 
XOR 
l'IOY 

LOG02: l'IOV 
IHT 
l'IOV 

LOGOl: l'IOY 
l'IOY 
IHT 
l'IOY 
l'IOV 
IHT 
IHC 
Cl'IP 
JI 
IHC 
Cl'IP 
JIE 

1----- WRITE IBM PATTERN 
POV BX.OFFSET IBM 
l'IOY DX,LOGOSROW 

LOG04: l'IOY 
LOGOS: l'IOY 

Cl'IP 
JE 

LOGO6: PUSH 
l'IOV 

lOG07: PUSH 
l'IOY 
l'IOY 
INT 

INC 
POP 
DEC 
JHZ 

COLOR BAR 
H, BH 
DX,0900H 
AH, YSETCSR 
IHT_IO 
BL,ILUE , SET START COLOR AS llUE 
AH,VWRTTTY I 
{±;"{g+ re_vr • 
AH,YWRTTTY , 

±}:## ""<-rs 
Ill, 16 
LOG03 
DH 
DH,OAH 
lOGOZ 

POP 

IHC 
DEC 
JHZ 

lOGOI: IHC 
l'IOY 
Cl'IP 
JHE 

INC 
Cl'IP 
JE 

ADO 

Jl'IP 

LDGD91 caw 
ADD 
IHC 
Jl'IP 

;--=== ROUND 
LDGDI01 PUSH 

PUSH 
PDP 
l'IOY 

DI 
DW 

DI 
DW 

DB 
DW 

DI 
ow 
DI 
DW 

AX,ILUE•IOOOH DR lllUENIOOH DR ILUEN10H DR lllUE 

DI,Dl l START ROWl'COLUl'IH IS 01'0 
CX,BACKROUN320/2/2/4; 2 PEL/BYTE,Z WORD/BYTE,4 SCAN 

DH, 4 
DI 
ex 
STOSW 
ex 
DI 
DI,ZOOOH 
DH 
LOGO! 

CX,lOGOSCOL 
AL.CS:CIX) 
Al,0 
lOGOI 
DX 
AH, LIHEHO 
AX 
AH,YWRTDOT 
AL,WHITE 
INT_10 

DX 
AX 
AH 
l0G07 

DX 

ex 
Al 
LDGD6 

IX 
Al,CS:CIXJ 
AL,EOL 
LDG09 

OX, LIHEHON2 

SHORT L0GO4 

CX,AX ax 
SHORT LOGOS 

l SET REGEN IUFFER ADDRESS 
TO ES 

SCAH COUNT IH REGEN 

WRITE BLUE ex WORD 

All DONE ? 

SET ROWl'COLUl'IH POSITION TO 9-0 
SET CURSOR POSITION 

SET HEXT COLOR 
All COLOR WRITEN? 
HO 
HEXT ROW 

POINT DATA AREA 
GET START ROW OF LOGO 

GET START COLUl'IH OF LOGO 
I GET DATA FOR WHITE PART COLUl'IH NBR 

IF LENGTH IS 0 
THEN SKIP 
SAYE CURRENT ROW POSITION 
SET LI HE HUMJIER 
SAYE FOR COUNT 
WRITE DOT 
DOT COLOR IS BLUE 

NEXT ROW 

REPEAT FDR All LIHE IN ROW 

RETORE CURRENT ROW POSITION 

HEXT COLUl'IH 
All DOT WRITE 
HD 

GET DATA FOR BLUE PART COLUl'IN HJIR 
END OF COLUN ? 
HO, CONTINUE 

IX ; GET HEXT DATA 
IYTE PTR CS:[BXJ,EOF l ALL END! 
LOGOIO ; YES, EXIT 

SET NEXT ROW, Til'IES 2 
JIECAUSE SKIP BLUE LOW 
REPEAT FROl'I START 

CONVERT TO WORD 
ADD TO SKIP BLUE PART 
NEXT DATA 

'B' 
OS SAYE OS 
ES 
Ds ; SET REGEN ADDR TD OS FOR QUICK ADDR 
AL,BLUE•IOH OR BLUE ; SET COLOR 

OAZH l'IOY [50C4l,Al 
50C4H 

OAZH 
Sl66H 

OA2H 
5345H 

OA2H 
7 2A5H 

OA2H 
7486H 

l'IOV [S166l,AL 

l'IOV [SH5l,AL 

110V [72Ul,AL 

110V [74&6),AL 
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¢ 1089 AZ 
108 7 524 DI OAZH Pov (75241,AL 
101C 1F DW 752%H 

POP' DS RESTORE DS 1----- 
1UO aa OIOO 
10CO 17 01 POV AX,OIOOH ENULE SCREEN 
10CZ CD 10 HOV IH,1 

INT IHT_10 

10c4 59 POP RESTORE AX, IX I ex 10C5 51 ex 
10C6 58 POP' IX 

POP' AX 
10C7 C3 RET RETURN TO CALLElt 

10c8 

10ca 14 05 11 07 OE OD 
OE FF 

10DO 14 05 1E 04 10 09 
10 FF 

1 0D8 00 06 oa 10 oa OS 
0, 09 OD 05 OD FF 

10E4 00 06 011 10 17 OI 
OF 01 OF FF e 10EE 00 06 011 10 17 OI 
oa 01 OD 01 oa FF 

10FA 00 06 011 10 OS OI 
0, 09 011 Ol 09 0J 
oa FF 

1108 14 05 1E 04 OD OS 
05 05 OD FF 

1112 14 05 1B 07 OD 07 
01 07 OD FF 

lllC FF 
111D 

,----- DATA STRUCTURE . DATA HAVE HUMBER OF PIXEL, FITST IYTE HAS LENGTH OF WHITE . PART, SECOND IYTE HAS LENGTH OF ILUE PART 
I EH LABEL IYTE 
,------------------- I ------------I---------------" ------------ 
3 w I w I w I W I w I w I w 

DI 20, 5, 27, 1, 14,13, 14, EOL 

DI 20, 5, 30, 4, 16, ,. 16, EOL 

DI 0, ,. 8,16, a. a. ,. ,. 13, 5,13, EOL 

DI o. ,. 8,16, 23, 11, 15, 1,15, EOL 

DI o. ,. 8,16, 23, 11, a. 1,13, 1, a. EOL 

DI o. ,. 8,16, a. a, ,. ,. a. 3, ,. 3, a. EOL 

DI 20, 5, 30, 4, 13, 5, 5, 5,13, EOL 

DI 20, ,. 27, 7, 13, 7, 1, 7,13, EOL 

DI EDF 
P'UT_LOGO EHDI' 

i SUBROUTINE 
; ASYNCHRONOUS COIVIUNICATIONS ADAP'TER P'OWER DN DIAGNOSTIC TEST 
; DESCRIPTION: 
; THIS SUBROUTINE P'ERFORl1S A THOROUGH CHECK OUT OF AN JHSIZ50 
; LSI CHIP 
; THE TEST INCLUDES: 
; I> INITIALIZATION OF THE CHIP' TO ASSUl1E ITS "ASTER RESET STATE. 
; 2) READING REGISTERS FOR KHOUN PERMANENT ZERO BITS. 
; l) TESTING THE 1NSll250 INTERRUPT SYSTE" AND THAT THE 8250 
; IHTERRUPTS TRIGGER AH 11259 (INTERRUPT COHTROLlER> INTERRUPT. 
; 4) PERFORMING THE LOOP BACK TEST: 

A) TESTING WHAT WAS WRITTEN/READ AND THAT THE TRANSHITTER 
HOLDIHG REG UIPTY Ill AHO THE RECEIVER INTERRUPT WORK 
PROPERLY. 

ll TESTING IF CERTAIN IITS OF THE DATA SET CONTROL REGISTER 
ARE 'LOOPED BACK' TO THOSE IN THE DATA SET STATUS 
REGISTER. 

C) TESTING THAT THE TRANSMITTER IS IDLE WHEN TRANSMISSION 
TEST IS FINISHED. 

THIS SUBROUTINE EXPECTS TO HAVE THE FOLLOWING PARAMETER PASSED: 
<DX>= ADDRESS OF THE INSl250 CARO TO TEST. 
NOTE: THE ASSUMPTION HAS BEEN HADE THAT THE HODEA ADAPTER IS 

LOCATED AT 03FSH; THE SERIAL PRINTER AT OZFIH. 

1 
I 
I 
I 
I 
I 
; 
I 
I 
I 

IT RETURNS: 
(CF) = 1 IF ANY PORTION OF THE TEST FAILED 

= 0 IF TEST P'ASSED 
(DX) = FAILURE KEY FOR ERROR "ESSAGE <ONLY VALID IF TEST FAILED) 

(BH) = 23H SERIAL PRINTER ADAPTER TEST FAILURE 
24H ODEM ADAPTER TEST FAILURE 

(BL) = 02H PERMANENT ZERO BITS IN INTERRUPT ENABLE REGISTER 
WERE INCORRECT 

OlH PERMANENT ZERO IITS IH INTERRUPT IDENTIFICATION 
REGISTER WERE INCORRECT 

04H PERMANENT ZERO IITS IN DATA SET CONTROL REGISTER 
WERE INCORRECT 

05H PERMANENT ZERO BITS IN THE LINE STATUS REGISTER 
WERE INCORRECT 

16H RECEIVED DATA AVAILABLE INTERRUPT TEST FAILED 
(THE INTERRUPT WAS NOT GENERATED) 

O7H RESERVED FOR REPORTING THE TRANSMITTER HOLDING 
REGISTER EMPTY INTERRUPT TEST FAILED 
(NOT USED AT THIS TIME BECAUSE OF THE DIFFERENCES 
BETWEEN THE 11250'5 WHICH Will IE USED) 

O&H-GBN RECEIVER LINE STATUS INTERRUPT TEST FAILED 
<THE INTERRUPT WAS HOT GENERATED> 
OIIH - OVERRUN ERROR 
09H - PARITY ERROR 
OAH = FRAMING ERROR 
OBH = BREAK IHTERRUPT ERROR 

OCH-OFH ODEN STATUS INTERRUPT TEST FAILED 
<THE INTERRUPT WAS NOT GENERATED> 

OCH - DELTA CLEAR TO SEND ERROR 
OOH - DELTA DATA SET READY ERROR 
OEH - TRAILING EDGE RIHG INDICATOR ERROR 
OFH - DELTA RECEIVE LINE SIGNAL DETECT ERROR 

10H AH a250 INTERRUPT OCCURRED AS EXPECTED, IUT HO 
11259 (INTR CONTROLLER> INTERRUPT WAS GENERATED 

I1H DURING THE TRANSMISSION TEST, THE TRANSMITTER 
HOLDING REGISTER WAS HOT EtlPTY WHEN IT SHOUlD 
HAVE IEEH. 
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12H 

llH 

14 H 

15H 

DURING THE TRAHSl'IISSIDH TEST, THE RECEIVED DATA 
AVAILABLE INTERRUPT DIDN'T OCCUR. 
TRAHSMISSIOH ERROR - THE CHARACTER RECEIVED 
DURING LOOP MODE WAS HOT THE SAME AS THE OHE 
TRANSMITTED 
DURING TRAHSl'IISSIOH TEST, THE 4 DATA SET CONTROL 
OUTPUTS WERE HOT THE SAl'IE AS THE 4 DATA SET 
CONTROL INPUTS. 
THE TRANSMITTER WAS HOT IDLE AFTER THE TRANS­ 
ISSION TEST COMPLETED. 
RECEIVED DATA AVAILABLE IHTERRUPT FAILED TO CLEAR 
TRANSMITTER HOLDING REG EMPTY IHTR FAILED TO CLEAR 
RECEIVER LIHE STATUS IHTERRUPT FAILED TO CLEAR 
MODEl'I STATUS IHTERRUPT FAILED TO CLEAR 

16H 
17H 

18H-1BH 
lCH-lFH 

OH EXIT: 
- THE MODEl'I DR SERIAL PRINTER'S 8259 INTERRUPT 

DEVICE WAS TESTED> IS DISABLED. 
- THE 8250 IS IH THE MASTER RESET STATE. 

ONLY THE DS REGISTER IS PRESERVED - ALL OTHERS ARE 

= ¢08 

1110 
111D IE 
JllE Es 21 
1120 50 
1121 oc 01 
112J3 E6 Z1 
1125 ,c 
1126 52 
1127 ea 0000 E 

WRAP EQU MH ; LOOP BACK TRAHSl'IISSIOH TEST 
; INTERRUPT VECTOR ADDRESS 

ASSUl'IE CS:CODE,DS:DATA 
UART PROC HEAR 

PUSH DS 
IH AL,IHTAOl CURRENT ENABLED INTERRUPTS 
PUSH AX SAVE FDR EXIT 
DR AL, 000000011 DISABLE TIMER INTR DURING THIS 

TEST 
OUT INTAOl ,AL 
PUSHF SAVE CALLER'S FLAGS (SAVE INTR 

FLAG) 
PUSH DX SAVE BASE ADDRESS OF ADAPTER CARD 
CALL DDS SET UP 'DATA' AS DATA SEGl'IENT 

ADDRESS 

j INITIALIZE PORTS FOR l'IASTER RESET STATES AND TEST PERl'IAHENT 
; ZERO DATA BITS FOR CERTAIN PORTS. 

112A Ea 1280 R 
112D 73 03 
112F ES 1251 R 

,------------------------------------------------------------------ 18250 
ATI 
AT14 

1132 BF 0069 R 
1135 33 F6 
1137 80 FE 02 
113A 75 02 
I13C 46 
113D 47 

113E ea 12D6 R 
1141 FE Cl 
1143 42 

1144 BG 1 

(WHICHEVER 

ALTERED. 

,------------------------------------------------------------------ IHS&250 INTERRUPT SYSTEl'I TEST 

ONLY THE INTERRUPT IEIHG TESTED WILL IE ENABLED. 

• SET DI AND SI FOR CALLS TO 'SUI' 
ATl1 l'IDV DI,OFFSET Il'IASKS ; BASE ADDRESS OF INTERRUPT l'IASKS 

XOR SI,SI l'IDDEl1 INDEX 
Cl'IP DH.2 3 OR SERIAL? 
JNE AT2 ; NO - IT'S MODEl'I 
INC SI , IT'S SERIAL PRINTER 
IHC DI ; SERIAL PRINTER 8259 l'IASK ADDRESS 

ira. 3{£F",3{ rots 1gEg"#"",If}rcrsurs 
INC IL ERROR REPORTER (IHIT. IH 18250) 
INC DX POIHT TO INTERRUPT ENABLE 

REGISTER 
l'IOV AL,1 EHAILE RECEIVED DATA AVAILABLE 

JHTR 

I ALL OK 
; A PORT'S ZERO BITS WERE NOT ZERO! 

1146 
1147 
1148 
1148 
114D 
1150 
1153 
1156 
1157 
1159 
1158 
115E 
I 160 
l161 
1162 
ll6l 
11646 
1165 
116& 
llU 

EE 
53 
83 CZ 04 
B6 01 
BB 0400 
9 000J 
E8 1284 R 
51 
lC FF 
74 36 
E8 12£7 R 
72 34 
4 4 
4 A 
EC 
«2 
62 
E8 12FA R 
73 03 
ES 124E R 

OUT DX,AL 
PUSH ax 
ADD OX,4 
OV AH, 1 
l'IOV BX,0400H 
MDV ex. 3 
CALL JCT 
POP ax 
CMP AL, OFFH 
JE AT4 
CALL C5059 
JC US 
DEC DX 
DEC DX 
JH AL,DX 
INC DX 
INC DX IHTR JD REG 
CALL W8250C WAIT FOR IHTR TO CLEAR 
JHC ATS OIC 
Jl'IP AT13 ; DIDN'T CLEAR 

;------------------------------------------------------------------ 

SAYE ERROR REPORTER 
POINT TO LIHE STATUS REGISTER 
SET RECEIVER DATA READY BIT 
IHTR TO CHECK, IHTR IDENTIFIER 
INTERRUPT ID REG 'INDEX' 
PERFORM TEST FOR JHTERRUPT 
RESTORE ERROR INDICATOR 
INTERRUPT ERROR OCCUR? 
YES 
GENERATE 8259 INTERRUPT! 
HO 

RESET IHTR BY READING RECR BUFR 
DON'T CARE ABOUT THE CONTENTS! 

116D ES 12D6 R 

1170 FE Cl 
1172 4A 

TltAHSl'IITTER HOLDING REGISTER EMPTY INTERRUPT TEST 
THIS TEST HAS BEEH l'IODIFIEO BECAUSE THE DIFFERENT 8250'S 
THAT MAY IE USED IH PRODUCING THIS PRODUCT DO HOT FUNCTION 
THE SAME DURING THE STANDARD TEST OF THIS INTERRUPT 
CSTAHDARD BEING THE SAl'IE l'IETHOD FOR TESTIHG THE OTHER 
POSSIBLE 8250 INTERRUPTS). IT IS STILL VALID FOR TESTING 
IF AH azs, INTERRUPT IS GEHERATED IH RESPOHSE TO THE 8250 
INTERRUPT AHO THAT THE 8250 INTERRUPT CLEARS AS IT SHOULD. 

IF THE TRANSMITTER HOLDING REGISTER EMPTY INTERRUPT IS HOT 
GENERATED WHEN THAT INTERRUPT IS EHABLED, IT IS HOT TREATED 
AS AH ERROR. HOWEVER, IF THE INTERRUPT IS GENERATED, IT 
l'IUST GENERATE AN 8259 INTERRUPT AHD CLEAR PROPERLY TO PASS 
THIS TEST. 

;------------------------------------------------------------------ ATS: CALL SUI I SET UP FOR INTERRUPTS 

INC 
DEC 

IL 
DX 

BUMP ERROR REPORTER 
POINT TO INTERRUPT EHAILE 
REGISTER 
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1173 B0 02 

1175 EE 
1176 El 00 
1178 42 
1179 211 c, 
1171 EC 
117C lC 02 
117E 74 04 
11110 E2 F9 
1182 El 12 
1184 
1184 E8 12E7 It 
11117 72 01 
11119 Ea 12FA R 

AT31+ 

Pov 
OUT 
Jl'IP 
INC 
SUI 
IN 
Cl'IP 
JE 
LOOP 
Jl'IP 

AL,2 

OX,Al 
$+2 
OX 
ex.ex 
AL,DX 
AL,2 
AT 32 
AT]l 
SHORT 

ENAIILE X1'1ITTElt HOLDING REG EAPT'Y 
IHTR 

UO DELAY 
IHTR 'IDENTIFICATION REG 

EE{Pl} oro nso rrrr 1re 
YES 

AT6 

ATlZt 
CALL 
JC 
CALL 

C5059 
ATS 
WIIZ50C 

nae n oa 
ll&E E9 12\E R 
1191 ES 1215 R 
119' El 7D 

THE INTlt DIDN'T OCCUR - TRY NEXT 
TEST 
THE INTR DID OCCUR 
GENERATE azs, INTERRUPT? 
~~IT FOR THE INTERRUPT TD CLEAR 
(IT SHOULD ALREADY IE CLEAR 
BECAUSE 'ICT' READ THE INTR ID 
REG> 
IT CLEARED 
ERROR 
AVOID OUT OF RANGE JUflPS 

JNC AT6 
Jl'IP ATll 

AT4: JP ATII 
AT5: Jl'IP SHORT AT10 
;------------------------------------------------------------------ RECEIVER LINE STATUS INTERRUPT TEST THERE ARE, IITS WHICH COULD GENERATE THIS INTERRUPT, 

EACH OHE IS TESTED INDIVIDUALLY, 
WHEN: AH TESTING 

1196 4A 

1197 10 0\ 
1199 EE 
119A 113 C2 0\ 
119D a, 0003 
lUO BD 0004 
1143 34 02 
1U5 ea 12D6 R 
1148 FE Cl 
114A 53 
114B BB 0601 
114£ E8 1284 R 
11B1 58 
1182 2% IE 
1184 JA C6 

2 OVERRUH 
4 PARITY 
a FRAl'IING 

i 10H BREAK IHTR 
AT6t DEC DX POINT TO INTERRUPT ENABLE------­ 

REGISTER ENAILE RECEIVER LINE STATUS INTlt 

AT7: 

l'IOV 
OUT 
ADD 
MOY 
l'IOV 
PIOV 
CALL 
INC 
PUSH 
PIOV 
CALL 
POP 
AND 
Cl'IP 

AL,4 
DX,Al 
DX,6 
Cx, J 
BP,4 
AH.2 
SUI 
Ill 
ax 
IX, 0601N 
!CT 
IX 
Al,OOOllllOI 
Al,AH 

POINT TO LINE STATUS REGISTER 
INTR ID REG 'INDEX' 
LOOP COUNTER 
INITIAL IIIT TO IE TESTED 
SET UP FDR INTERRUPTS 
BUMP ERROR REPORTER 
SAVE IT 
INTR TD CHECK, INTR IDEHTIFIElt 
PERFDRl1 TEST FDR ltlTERRUPT 

PASK OUT BITS THAT DON'T MATTER 
TEST UT DH? 

1116 
111111 
1118 
111D 
IICO 
11C3 
11C5 
11C8 
IIC9 
llCI 
11CO 
1100 

75 50 
Ea 12E7 R 
72 56 
8J EA 03 
€8 12FA R 
73 03 
E9 12\E R 
4D 
74 07 
DO E4 
83 C2 03 
EB DJ 

JHE ATll HO 
CALL C5059 GENERATE 11259 INTERRUPT? 
JC ATIO NO 
sUB DX.J INTR ID REG 
CALL N8250C WAIT FOR THE IHTlt TD CLEAR 
JNC AT7 0 OK 
JPIP All! IT DIDN'T 

AT7_: DEC IP All FOUR IITS TESTED? 
JE AT8 YES - GO OH TO HEXT TEST 
SHl AN,1 GET READY FOR HEXT Ill 
ADD DX,] LINE STATUS REGISTER 
Jl'IP AT7 TEST NEXT Ill 

1------------------------------------------------------------------ ; 110DEl1 STATUS INTERRUPT TEST 
THERE ARE, BITS WHICH COULD GENERATE THIS INTERRUPT. 
THEY ARE TESTED INDIVIOUALLY. 
WHEN: AH TESTING 

1 DEL TA Cl EU TD SEND 
2 DELTA DATA SET READY 
4 TRAILING EDGE RING INDICATOR 
a DELTA RECEIVE LINE SIGNAL DETECT 

1------------------------------------------------------------------ 
11D2 83 CZ 0 AT8: ADD ox., ODEM STATUS REGISTER 

l1D5 EC IN Al,DX CLEAR DELTA IITS THAT HAY BE ON 
BECAUSE OF DIFFERENCES Al10NG 
11250' S. 

11D6 El 00 Jl'II' $+2 1/0 DELAY 

llDII 8J EA 05 SUI DX,5 INTERRUPT [HAILE ltEGISTElt 

11DI ao oa 110V AL,11 ENABLE MODEA STATUS INTERRUPT 

l lDD EE 
OUT DX,Al 

\IDE 8J C2 OS ADD DX,5 POINT TO PIODEl1 STATUS ltEGISTElt 

l lEI 8 9 0004 110V Cx,4 INTR ID REG 'INDEX' 

IIE4 ID g004 
l'IDV BP,4 LOOP COUNTER 
l'IOY AH, 1 INITIAL Ill TO IE TESTED 

l 1E7 6 01 AT 9: CALL SUl SET UP FOR INTERRUPTS 
11[9 ea 1 2D06 R 
l IEC FE c3 

INC Ill IUl'IP ERROR INDICATOR 
l'USH IX SAVE IT 

!IEE 53 l'IOV ax. OOOlH INTR TO CHECK, INTR IDENTIFIER 
11EF BB 0001 CALL ICT PERFORl1 TEST FOR INTERRUPT 
IIF2 ea 1 284 R POP ax 
11F5 51 AHO Al, 000011111 I IIASK OUT un THAT DON'T MATTER 
1 IF6 2 4 OF CI\P AL,AH TEST Ill DH! 
11F8 3A CA JNE Ull NO 
11FA 75 19 CALL C5059 GENERA TE 8259 INTERRUPT! 
!IFC ea 12E7 R JC ATI 0 HO 
IIFF 7Z 12 SU ox., I lHTR ID REG 
1201 83J EA 04 CALL 48250¢ WAIT FOR INTERRUPT TO ClEAlt 
1 204 E8 12FA R JC AT1J IT DIDH' T 
1207 72 45 DEC II' 
1209 4D JE AT12 All FOUR ans TESTED - GO ON 
120 A 7' 01 SHl AH, 1 GET READY FOlt NEXT Ill 

IZOC Do E 
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l20E al CZ ¢ 4 

1211 EB D6 

1213 J 10 
1215 El 3A 

1217 42 
1218 El 130A R 

1218 al C2 g 6 
l2IE EC 
l21F ES 00 
1221 oc 10 
1223 EE 
1224 El 00 
1226 42 
1227 42 
1228 EC 

1229 El 00 
1221 83 EA °' 122E EC 

ADD DX,4 I PIODEl1 STATUS REGISTER 

Jl1P Alt ; TEST NEXT Ill 

;------ POSSIBLE 8259 INTERRUPT CONTROLLER PROBLEl1 

{r{6, ov BL,1pH ; SET ERROR REPORTER 
Alli• J11P SHORT AT14 
.--- SET 9600 BAUD RATE AND DEFIHE DATA WORD AS HAVING 8 

BITS/WORD, 2 STOP BITS, AND ODD PARITY. 
·------------------------------------------------------------------ AT12: INC DX ; LINE CONTROL REGISTER 

CALL 58250 
,--------- - -- -------------------- • SET DATA SET CONTROL WORD TO IE IH LOOP 110DE 
1------------------------------------------------------------------ ADD DX,4 

IH AL,DX 
JMP $+2 
OR Al,000100001 
OUT DX,AL 
JP $+2 
INC DX 
INC DX 
IH Al,DX 

Jl'IP 
SUI 
IH 

$+2 
DX,6 
Al,DX 

CURRENT STATE 
I/0 DELAY 
SET BIT 4 OF DATA SET CONTROL REG 

I l/0 DELAY 

ODE STATUS REG 
CLEAR POSSIBLE l'IODEM STATUS 
INTERRUPT WHICH COULD IE CAUSED 
BY THE OUTPUT BITS BEIHG LOOPED 
TO THE INPUT BITS 
l/0 DELAY 
RECEIVER BUFFER 
DUMMY READ TO CLEAR DATA READY 
BIT IF IT WENT HIGH DH WRITE TD 
PICR 

122F 42 INC DX INTR EHIL REG 
1230 52 PUSH DX 
1231 A 0201 l'IOY {:3-rs 
1 236 EC IH 
1235 24 FO AHO Al, OFOH 
1237 3C 2D CMP Al,001000008 SERVICE MODE LOOP? 
1239 5 A POP DX 
123A 76 0A JE AT13_0 YES- 
123C Al 0072 It 110Y AX,RESET_FLAG 
123F 3D0 3612 CMP AX,3412H WARl1 START WITH "CTRL+ALT+INS"? 
1262 10 00 PIDY AL» 0 SET FOR INTERNAL WRAP TEST 
1 246 75 02 JHE AT13 l YES- • 1 246 10 FF AT13_0: PIOY AL, 0FFH SET FOR EXTERNAL WRAP TEST 
1 248 CD 86 AT13_1+ INT WRAP DO LOOP BACK TRANSMISSION TEST 
1264 11 00 110Y Cl,O ASSUME HO ERRORS 
126€ 73 05 JHC AT15 WRAP TEST PASSED 
124E 80 CJ 10 AT1J: ADD Bl, ION ERROR INDICATOR 

;------------------------------------------------------------------ ; PERFORM THE LOOP BACK TEST 
1------------------------------------------------------------------ 

,------------------------------------------------------------------ 
AH ERROR WAS ENCOUNTERED SDl1EWHERE DURING THE TEST 

1251 11 11 

1253 5 A 
1 254 53 
1255 ea 1280 R 
1258 51 
1259 2E: IA 25 
125C 20 26 0084 R 
1260 80 F4 FF 
1263 E+ 21 
1265 CA C6 
1267 E6 21 
1269 9D 

126A O A C9 
126C 74 oc 
126E 7 24 
1270 ao FE 02 
1273 75 02 
1275 17 23 
1277 F 9 
1278 El 01 
127 Fa 
1278 58 
l27C E6 21 
127E IF 
127F CJ 
1280 

1------------------------------------------------------------------ AT14• MOY Cl,1 1 SET FAIL INDICATOR 

} HOUSEKEEPING: RE-INITIALIZE THE 8250 PORTS (THE LOOP BIT 
Will BE RESET>, DISABLE THIS DEVICE INTERRUPT, SET UP 
REGISTER BH IF AH ERROR OCCURRED, AND SET OR RESET THE 

; CARRY FLAG. 
AT15: POP DX J GET BASE ADDRESS OF 8250 ADAPTER 

PUSH BX ; SAYE ERROR CODE 
CALL 18250 RE-INITIALIZE 8250 PORTS 
PDP BX 
110Y AH,CS:[DIJ 
AHD IHTR_FLAG,AH 
XOR AH, OFFH 
IH Al, INTAOl 
OR AL,AH 
OUT INTAOl,Al 
POPF 

OR Cl,Cl 
JE AT17 
l'IOV IH,24H 
CPIP DH,2 
JNE AT16 
HOV BH,23H 

AT16: STC 
JMP SHORT Alli 

AT17: CLC 
Alli: PDP AX 

OUT INTADl,Al 
POP DS 
RET 

UART ENDP 

GET DEVICE INTERRUPT PIASK 
CLEAR DEVICE'S INTERRUPT FLAG IIT 
FLIP BITS 
GET CURRENT INTERRUPT PORT 

J DISABLE THIS DEVICE INTERRUPT 

RE-ESTABLISH CALLER'S INTERRUPT 
FLAG 
ANY ERRORS! 
HO 
ASSUl1E t10DEt1 ERROR 
OR IS IT SERIAL! 
IT'S HODEr 
IT'S SERIAL PRINTER 
SET CARRY FLAG TO INDICATE ERROR 

RESET CARRY FLAG - NO ERRORS 
RESTORE ENTRY ENABLED INTERRUPTS 
DEVICE IHTRS RE-ESTABLISHED 
RESTORE REGISTER 

;------------------------------------------------------------------ SUBROUTINE 
INITIALIZE IHSl250 PORTS TO THE PIASTER RESET STATUS. 
THIS ROUTINE ALSO TESTS THE PORTS' PERPIAHENT ZERO IITS. 

EXPECTS TO BE PASSED: 
<DX> = ADDRESS OF THE 1250 TRANSMIT/RECEIVE BUFFER 

UPON RETURN: 
(CF) = 1 IF ONE DF THE PORTS' PERPIAHENT ZERO IITS WAS HOT 

ZERO < ERR> 
CDXl PORT ADDRESS THAT FAILED TEST 
(All = 11EAHIHGLESS 
(Ill: 2 INTR ENll REG BITS HOT 0 
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l IHTR ID REG IITS HOT 0 
4 ODE CTRL REG BITS HOT 0 
5 LINE STAT REG BITS HOT 0 

¢ IF ALL PORTS' PERMANENT ZERO BITS WERE ZERO 
(DX) = TRANSMIT/RECEIVE BUFFER ADDRESS 
(All: LAST VALUE READ FROl'I RECEIVER BUFFER 

1210 
1280 EC 

12&1 13 02 
128J E8 132E It 
1286 24 Fo 
1288 75 28 
128A ES 1329 R 
128D 24 F8 
128F 75 21 
1291 42 
1292 U 1329 It 
1295 24 EO 
1297 75 19 
1299 E8 1329 R 
129C 26 80 
l29E 75 12 
120 ao 60 
1242 EE 
12Al El 00 
1245 42 
12A6 32 co 
12Aa EE 
1249 E8 ll2F It 

12AC 83 EA 06 
12AF EC 
1280 F8 
1281 CJ 
1212 F9 
1213 Cl 
1284 

g» sRaR-r{}, {{{f";»rs_ors 
000000011 HO INTERRUPTS PENDING 
0 All BITS LOW 
0 All BITS LOW 
011000008 TRANSHITTER HOLDING 
REGISTER AND TRANSKITTER ENPTY ON 

XFE - KDDEK STAT REG XXXXOOOOI WHERE X'S REPRESENT 

REG1s1Rs DX. AL. ARD st Re 4/}I,?'3rn neczsrs us. 
ia250 PROC HEAR ---- 

IN AL,DX READ RECVR IUFFElt IUT IGNORE 
CONTENTS 
ERROR INDICATOR 
READ IHTR EHIL REG 
BITS 4-7 OFF! 
NO - ERROR 
READ INTlt ID REG 
BITS 3-7 OFF! 
NO 
LINE CTRL REG 
READ PHODEH CTRL REG 
BITS 5-7 OFF! 
HO 
READ LINE STAT REG 
BIT 7 OFFY 
NO 

(BL) = 5 (EAHIHGLESS) 
PORTS SET UP AS FOLLOWS 
XF9 - IHTR EHIL REG = 
XFA = IHTR ID REG 
XFI LINE CTRL REG 
XFC - MODEM CTRL REG = 
XFD - LINE STAT REG 

AT20 : 

ta250 

HOV 
CALL 
A HD 
JHE 
CALL 
AND 
JHE 
IHC 
CALL 
AND 
JHE 
CALL 
AND 
JHE 
l'IOV 
OUT 
Jl'IP 
IHC 
XOR 
OUT 
CALL 

SUI 
IH 

CLC 
RET 
STC 
RET 
EHDP 

ll,2 
RR2 
Al,llllOOOOI 
AT20 
RRl 
AL,11111000I 
AT20 
DX 
RRl 
Al,lllOOOOOI 
AT20 
RRl 
AL, 1 0000OOOI 
AT20 
AL,60H 
DX.Al 
$+2 
DX 
AL,AL 
DX,AL 
RR3 
DX,6 
AL,DX 

1/0 DELAY 
PODEM STAT REG 

WIRED IITS WILL IE HIGH 
CLEAR BITS 0-3 IH CASE THEY'RE OH 
AFTER WRITING TO STATUS REG 
RECEIVER BUFFER 
IH CASE WRITING TO PORTS CAUSED 
DATA READY TO GO HIGH! 
HORIUL RETURN 

I ERROR RETURN 

; SUIROUTIHE TEST A PARTICULAR 8250 INTERRUPT. PASS IT THE 
; CIIT I+ ll OF THE STATUS REGISTER THAT IS TO BE TESTED. 
; THIS ROUTINE SETS THAT IIT AND CHECKS TO SEE IF THE CORRECT 
; 1250 INTERRUPT IS GENERATED. 

IT EXPECTS 10 IE PASSED: 
AH) = BIT I TO IE TESTED 

(Ill = INTERRUPT IDENTIFIER 
CO): RECEIVED DATA AVAILABLE OR TRAHSl'IITTER HOLDING 

REGISTER El'IPTY INTERRUPT TEST 
lll: RECEIVER LINE STATUS Olt l'IODEl'I STATUS INTERRUPT 

TEST 
(BH) = ITS WHICH DETERl'IIHE WHICH INTERRUPT IS TO IE 

CHECKED 
CO) = l'IODEl'I STATUS 
(2): TRAHSl'IITTER HOlOlHG REGISTER El'll'TY 
(6) = RECEIVED DATA AVAILABLE 
6) = RECEIVER LINE STATUS 

CX) = VALUE 10 SUBTRACT AND ADD IN ORDER TO REFERENCE THE 
INTERRUPT IDENTIFICATION REGISTER 

(3): RECEIVED DATA AVAILABLE, TRANSl'IITTER HOLDING 
REGISTER AND RECEIVER LINE STATUS INTERRUPTS 

€4) = HODEM STATUS INTERRUPT 
(DX) = ADDRESS OF THE LINE STATUS OR l'IODEl'I STATUS REGISTER 

IT RETURNS: 
(All IFFH IF TEST FAILS - EITHER HO INTERRUPT OCCURRED OR 

THE WRONG INTERRUPT OCCURRED 

I 
I 
I 
I 
I 
I 
I 
I 
I 

OR 
(AL) = CONTENTS DF THE INTERRUPT ID REGISTER FOR RECEIVED 

DATA AVAILABLE AND TRAHSl'lllTElt HOLDING REGISTER 
El'IPTY INTERRUPTS 
-OR- 
CONTEHTS OF THE LINE STATUS OR l'IOOEl'I STATUS REGISTER 

DEPENDING OH WHICH ONE WAS TESTED. 
CDX): ADDRESS OF INTERRUPT ID REGISTER FOR RECEIVED DATA 

AVAILABLE OR TRAHSl'IITTER HOLDING REGISTER El'IPTY 
INTERRUPTS 

Olt 

1284 
1286 EC 
1285 El 00 

g@ 
1 287 Q A C4 
1289 EE 
1 28A 2 8 DI 
128¢ 51 

(DX): ADDRESS OF THE LIKE STATUS DR DATA SET STATUS 
REGISTER (DEPENDING ON WHICH INTERRUPT WAS TESTED) 

; HO OTHER REGISTERS ARE ALTERED. 
1------------------------------------------------------------------ ICT PROC HEAR IH AL,DX READ STATUS REGISTER 

JP $+2 I/0 DELAY 
OR Al,AH SET TEST IIT 
OUT DX,Al WRITE IT TO THE STATUS REGISTER 
SUI ox.ex POINT TO INTERRUPT ID REGISTER 
PUSH ex 
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1ZID ZI Cf 
!ZIF EC 
1ZCO Aa 01 
12€2 74 02 
12C4 E2 F9 
12€6 59 
1ZC7 lA C7 
12€9 75 08 
12CI 0A DI 
12CD 74 06 
l2CF Ol D1 

12D1 EC 
1ZDZ Cl 

12D03 B0 FF 
1205 CJ 
12D6 

AT21 1 

AT22 1 

AT23. 
AT24 1 
JCT 

SUI Cx, CX WAIT FOR 1250 INTERRUPT TO OCCUR € 
IN Al,OX READ IHTR ID REG 
TEST Al,l INTERRUPT PEHDIHG! 
JE AT22 YES -RETURH W/ INTERRUPT ID IH Al 
LOOP AT21 HO - TRY AGAIH 
POI' ex Al= l IF HO INTERRUPT OCCURRED 
Cl11' AL,BH INTERRUPT WE'RE LOOKIHG FOR! 
JNE AT23 HO 
OR BL,BL DOHE WITH TEST FOR THIS INTERRUPT 
JE AT 24 RETURH W/ COHTEHTS OF IHTR ID REG 
ADD DX,CX READ STATUS REGISTER TO CLEAR THE 

IN Al,DX INTERRUPT (WHEH ll=ll 
RET RETURN COHTEHTS OF STATUS REG 

.. ov AL,OFFH SET ERROR INDICATOR 
RET 
EHDI" 

,---------- ---- - - -------------- --------------- SUBROUTINE 
; SET UI' CDHDITIOHS FOR 8250 TESTING 
, DESCRlPTJOH 
, TO SET UP COHDITIOHS FOR THE TESTIHG OF 8250 AND 
, 1259 INTERRUPTS. EHAILES "ASKABLE EXTERNAL INTERRUPTS, 
, CLEARS THE 8259 INTR RECEIVED FLAG BIT, AHO ENABLES THE 
I DEVICE'S 8259 IHTR (WHICHEVER IS IEIHG TESTED>. 
; IT EXPECTS TO IE PASSED: 
; (DS) = ADDRESS OF SEGMENT WHERE INTR, FLAG IS DEFINED 
1 (Di) = OFFSEr OF THE INTERRUPT BIT MiSK 
, UPON RETURH1 

IHTR_FLAG BIT FOR THE DEVICE = 0 
NO REGISTERS ARE ALTERED. 

12D06 
l2D6 50 
12D7 Fl 

12D1 2E: 8A 25 
1201 20 26 0086 R 

12DF E+ 21 
l2EI 22 C 
IZEl Es 21 

12E5 58 
12£6 Cl 
12£7 

sur l'ROC 
PUSH 
STI 

NEAR 
AX 

.. av AH,CS: COI] 
AHO INTR_FLAG, AH 

IH Al, INTAOl 
AND AL, AH 
OUT INTAOl,AL 

POI' AX 
RET 

SUI EHDP 

; ENABLE MASKABLE EXTERNAL 
; INTERRUPTS 
; GET INTERRUPT BIT MASK 
, CLEAR 1259 INTERRUPT REC'D 
, IIT 
, CURRENT INTERRUPTS 
, EHAILE THIS INTERRUPT, TOO 
, WRITE TD 8259 (INTERRUPT 
, COHTROLLER> 

FLAG 

,------------------------------------------------------------------ SUIRDUTIHE 
CHECKS IF A 8259 INTERRUPT IS GENERATED IY THE 
8250 INTERRUPT. 

EXPECTS TO BE PASSED: 
(DI) OFFSET OF INTERRUPT BIT MASK 
DS) = ADDRESS OF SEGMENT WHERE IHTR_FLAG IS DEFINED. 

RETURNS: 
(CF) = 1 IF HO IHTERRUPT IS GENERATED 

0 IF THE INTERRUPT OCCURRED 
(AL) = COMPLEMENT OF THE INTERRUPT MASK 

HO OTHER REGISTERS ARE ALTERED. 
,-------------------------------------------------- ------ 

12E7 C5059 PROC HEAR 
12E7 51 PUSH ex 
12ES 2B C9 SUI ex.ex SET PROGRAM LOOI' COUNT 
12EA 2E: IA 05 IIOV AL,CS:(DI) GET INTERRUPT IIASK 
!ZED 34 FF XOR AL,OFFH COMPLEMENT MASK SO ONLY THE IHTlt 

TEST IIT IS OH 
12EF 84 06 0 086 R AT25 TEST IHTR_FLAG,AL 1259 INTERRUPT OCCUR? • 12Fl 75 03 JHE AT27 YES - CONTINUE 
l2F5 EZ F8 LOOP AT25 WAIT SOME MORE 
12F7 F 9 STC TIIIE'S UP - FAILED 

IISCIIOlO. IMC 

12F8 59 AT27 + POI' ex 
12F 9 cJ RET 
12FA C5059 ENDP 

,---------------------------------------------------------------- SUBROUTINE 
TO WAIT FOR All EHAILED 1250 INTERRUPTS TO CLEAR (50 
HO IHTRS Will IE PEHDIHGl. EACH INTERRUPT COULD TAKE UI" TO 
1 IIILLISECOHD TO CLEAR. THE INTERRUPT IDEHTIFICATIOH 
REGISTER Will IE CHECKED UHTll THE IHTERRUPT(Sl 15 CLEARED 
OR A TIMEOUT OCCURS. 

EXPECTS TO IE PASSED: 
(DX) = ADDRESS OF THE INTERRUPT ID REGISTER 

RETURNS: 
(All 
(CF) 

lZFA 
12FA 51 
12FI 21 C9 
12FD EC 
12FE lC 01 
1360 74 05 
1l02 EZ Ft 
130% F9 
ll05 El 01 
ll07 Fa 
1308 59 
ll09 Cl 

: CONTENTS OF THE IHTR ID REGISTER 
: 1 IF INTERRUPTS ARE STlll PEHDIHO 

0 IF HO INTERRUPTS ARE PENDING (All CLEAR) 
NO OTHER REGISTERS ARE ALTERED. 

;------------------------------------------------------------------ WS250C PROC HEAR 
PUSH ex 
SUB CX.CX 
IH Al,DX 
Cl'IP Al,1 
JE AT29 
LOOP AT2S 
STC 
JMP 

AT291 CLC 
AT30: POP 

RET 

ATZI: READ IHTR ID REG 
IHTERRUPTS STILL 
HO - GOOD FINISH 
KEEP TRYING 
TIME'S UP - ERROR 

PEHOtHG! 

SHORT AT30 

ex 
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130 
WS250C EHDI' 

130A 
130A 
130¢ 
llOD 
llOF 
1312 
1314 
1315 
1317 
1318 
llU 

1318 
131D 
131E 
131F 

1321 ·• 1322 
1324 

" 1327 

1328 
1329 

ao 80 
EE 
El 00 
83 EA Ol 
IO OC 
EE 
El 00 
42 
IO 00 
EE 

GiiGiiii" -----­ 
TD SET AH IHS8250 CHIP'S IAUD RATE TO 9600 IP5 AHO 
DEFINE IT'S DATA WORD AS HAVING 8 BITS/WORD. 2 STOP BITS, 
AHO ODD PARITY. 

EXPECTS TO IE PASSED: 
urow s{}l},j 1NE co1Ro REGISTER 

(DXl = TRANSMIT/RECEIVE BUFFER ADDRESS 
ALTERS REGISTER Al. All OTHERS RE11AIH INTACT. saz;;-------------------------------------------------------------- 

El OD 
42 
62 
IO OF 

EE 
El 00 
83 EA 03 
EC 

Cl 
58250 

PROC HEAR 
OV AL,80H I SET DlAI = 1 
OUT DX,Al 
JMP $+2 1/0 DELAY 
SUI DX,3 LSI OF DIVISOR LATCH 
110V Al,12 DIVISOR= 12 PRODUCES 9600 BPS 
DUT DX,Al SET LSI 
JP $+2 1/0 DELAY 
IHC DX 1151 OF DIVISOR LATCH 
POV Al ,0 HIGH ORDER OF DIVISORS 
OUT DX.Al SET HSB 

JMP $+2 I/O DELAY 
IHC DX 
IHC DX llHE CONTROL REGISTER 
AO V Al,000011111 I IITS/WORD, 2 STOP ans. ODD 

PARITY 
OUT DX,Al 
JP $+2 1/0 DELAY 
SUI DX,3 RECEIVER BUFFER 
IN Al,DX IN CASE WRITING TO PORT LCR 

CAUSED DATA READY TO GO HIGH! 
RET 
ENDP 

:------------------------------------------------------------------ SUBROUTINE 
TO READ AH 1250 REGISTER. HAY ALSO IUP11' ERROR 
REPORTER Clll AHO/OR REG DX (PORT ADDRESS) DEPENDING ON 
WHICH ENTRY POINT IS CHOSEN. 
THIS SUBROUTINE WAS WRITTEN TO AVOID MULTIPLE USE OF l/0 
TIME DELAYS FOR THE 8250. IT WAS THE MOST EFFICIENT WAY TO 
INCLUDE THE DELAYS. 

UPON RETURN 
REG AL WILL CONTAIN THE CONTENTS OF l'ORT(DXl 

1329 

e 1329 32 co 
1328 EE 
132C FE CS 
13ZE 42 
1 32F EC 
1330 C3 
1331 

;------------------------------------------------------------------ RRl PROC HEAR 
XOR AL,AL 
OUT DX, Al 
IHC IL 
INC DX 
IN Al,DX 
RET 
EHDI' 

RR2: 
RR.J: 

RIU 

I DISABLE ALL INTERRUPTS 
IUMP ERROR REPORTER 
IHCR PORT ADDR 
READ REGISTER 

,------------------------------------------------ • THESE ARE THE VECTORS WHICH ARE P10YED INTO 
I THE 80&6 INTERRUPT AREA DURING l'OWER OH. 
; ONLY THE OFFSETS ARE DISPLAYED HERE, CODE 
; SEGMENT WILL IE ADDED FOR All OF THEN, EXCEPT 
; NHERE HOTED. 

15CO 
15CO 
15CO 
15C2 
15€4 
15C6 
15C8 
15CA 
15CC 
15CE 
1500 
15D2 
15D04 
1506 
15D8 
15D0A 
150C 
150E 
15£0 
15E2 
15E4 
15E6 
15E8 
15EA 
I SEC 
15EE 

0000 E 
0000 E 
0599 R 
0599 R 
0599 R 
0599 R 
ODDO E 
0599 R 
0000 E 
0000 E 
ODDO E 
0000 E 
0000 E 
0000 E 
0000 E 
0000 E 
0000 
0000 E 
0000 E 
OSCO R 
OSCO R 
0000 E 
0000 E 
OSCO It 

t 

' ASSU11E CS,CODE 
ORG IEGIH+l5COH 

VECTOll_TAILE LABEL WORD; VECTOR TALE 
DW OFFSET TIP1ER_IHT 
OW OFFSET Kl IHT 
OW OFFSET DII 
DW OFFSET D11 
OW OFFSET D11 
DW OFFSET D11 
0W OFFSET DIS!t_lHT 
0W OFFSET D11 
DW OFFSET VIDEO 10 
DW OFFSET EQUIPiENT 

: 513¥ 325%2'35-·FF@ve 
DN OFFSET RS232_10 
0W CASSETTE ID 
OW OFFSET KlY90ARD 10 
%% 35{1% ·7-re 
OW OFFSET BOOT_STRAP 
OW Tl11E OF DAY : sa: 
DW VIDEO PARMS 
DW OFFSET DISK IASE 
OW DUMY_RETURH 

1-------------------------------- 1 POWER ON RESET VECTOR , 
1-------------------------------- 
1 
j----- POWER ON RESET 
; 

FOR P10VE TO IHTERRUl'TS 
INTERRUPT OIH 
INTERRUPT 09H 
INTERRUPT OAH 
INTERRUPT OIH 
INTERRUPT OCH 
INTERRUf'T OOH 
INTERRUPT DEH 
INTERRUPT OFN 
IHTERRUPT I OH 
INTERRUPT 11 H 
INTERRUPT 12H 
INTERRUPT 13H 
INTERRUPT 1'H 
IHTERRUl'T 15H 
INTERRUPT UH 
INTERRUPT 17H 
INTERRUPT 18H 
INTERRUPT 19H 
INTERRUPT UH 
INTERRUf'T llH - KEYID IREAl ADDlt 
INTERRUPT lCH - TIP1ER IREAl ADDlt 
INTERRUPT lDH 
INTERRUPT lEH 
INTERRUPT lFH 

EA 
DI 0 EAH J JUMP FAR 

I5FO DW OFFSET RESET 
15Fl 0061 It ow OF8DOH CODE SEGP1EHT 
15F 3 FIOO 

39 ZF ll lD 2F DI '$9z1084' I RELEASE HARKER 
15F5 30 

38 34 
DI OFFH I FlllER 

15FD FF 
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15FE ED 

15FF 
15FF 

DI OEDH 

I DI OFFH 
OST_END LAEL FAR 
CODE ENDS 
END 

I SYST8' IDENTIFIER 
CHECK. SUH 

• 
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Appendix C. Character Code Table/Character Font 

• Display Character Code(AN of CGl) • bit 4 ~ 7 

0 
~ 
3 

~ 0 1 2 3 4 5 6 7 8 9 A B C D E F 

0 0 @ p I p c £ , : : : : ex: - NUL i» SP a - : : : : - 
~ ! 1 A Q .. , 

## ~ /3 + 1 .... a q u ae I 
2 • : " 2 B R b r , A , is r > e 0 I - • II # 3 C s ,. ,. , lL < 3 C s a 0 u - TT .. 

♦ sT $ 4 D T d t .. ~ L- s r 4 a 0 n so» - 
5 + § % 5 E u e .. .. N I= -- F a J u a 0 - 

4 & 6 F V f 0 ,. 
t= . 6 - V a u a ..._ ~ µ . 

: , 7 G w c .. ~ 7 • g w u O rn T 

[·IL ( 8 H X h an, .. 
l <I> 0 X e y ==; 

0 J ) 9 I y I y .. o r _J rr= ...._ 0 • 9 e - 
A [e] - * . J z J z .. 

U -; [ l n • . e 
B d le + . K [ k { I ¢ ½ p] - 6 ...r , 

9 L L \ I I , 4 ¼ b!J n C < I 00 , I 

J) M ] 7 
.. 

¥ i Ul <I> 2 D -- - - m I 
E ~ > N /\ n ~ A R << ~ _j E I • . ; 
F 3 • I ? 0 - 0 ~ A r >> ri n 

• 
• 
• 

• 
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■ Display Character Code (ANK of CG 2) 

bit 4 ~ 7 

0 
{ 
3 

~ 0 1 2 3 4 5 6 7 8 9 A B C D E F 

0 UL 0 @ p ... I 9 .... NUL nr- SP p - .... .... 
1 rr= I 1 A Q a q 

0 77 f I 
2 7l 

,, 2 B R b r r { ''J X 

3 l1= # 3 C s C s J ) T TE 

b!J r.: 
4 $ 4 D T d t .: I ~ -\1 co ..c «a ' (.) .r:. 

II hl= 
<O co 5 % 5 E u e u . ~ -J- .:::J.. J Ill 0 "O <O 0 

6 & 6 F V f V <O 3 h - 3 Ill - - ... 
Ill >. ... ..0 

= 
, 

7 G w >. 
:\- 7 g w ..0 7' 3 7 Cg 

Co 
Ill 

( 8 h Ill O ; 1.J 
.r:. 8 H X X { ... .r:. ... - IL - 0 

9 ) 9 I y I y 0 'I 'r ,I JV Ill r ... 
Ill >. ... ..0 A * J z >. 

:J I\ l . J z ..0 I "O ... r: 
Cl) Co B _J + K [ k I .... ~ -fj- t □, 

C t , < L ¥ ~ I 1" ~ 7 O -- D - - M J m ! .1 7 A.. :.,, 
>-- 

E > N . - tz j s - n 3 
,__ 

F - / ? 0 0 J J v • - 
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■ Thermal Printer (iBM 5513) Character Code 

bit 4 ~ 7 

0- 

0 
~ 
3 

~ 0 I 2 3 4 5 6 7 8 9 A E F 

0 NUL ► SP ('y 5l F' ~ p r· i;: A (:-: .•· - 
I j , 1 11 0 3 q IJ. ~ ,• e ± l 

2 DC2 II .-, B F.: b ~- ~ E t~~ r '» .::. .:.. 

3 Ill' II # :: r ,-. c ·= a ... 1) • TI -:· - -· ·=· C ·- 
4 ♦ DC4 $ 4 [I T d t. i co f=; :: ... 

I 

5 ,t. s ~-~ c:- E u E I.I. 3 ' f~j r ,,I ·- I 
6 ~ . -:, 6 F .,., f ' •.•' a '-'· -3. _.I.I C 

7 + 1 , 7 G I '=' \if - l (1 ··-· r r ··-· 
8 C CAN ( ,-, H •.,• h .:{ ~ 

.. . : c 
·=· .... '{ ·=-· 

9 HT L ) 3 I '"(' 1 .... e C• 
,- 8 . 

A LF -<· :t: . ,J z .J z ~ I I -, ' . . - 
B VT ESC + . K [ k ' 

. 
l t '£ s .J , '· 

C FF L < L .. 1 I "i £ ~ ((1 r , '• ! 

D CR M J ill 
. :- i t 3 ... - = . I !-~' 

E so al. .. A 
. -·-. n -·-· A Fi -.::: E • . .. 

F SI ..... .. .. · -;:· 0 Co DEL A f » r SP - 

Remark) Applied in English Mode 

• 
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Thermal Transfer Printer (IBM 5512) Character Code 

The IBM 5512 has three kinds of character sets: 

1 . PC character set 
corresponds to AN of character generator 1. 

2. Nihongo DOS character set 
corresponds to ANK of character generator 2. "7F", however, is X 
and "AO" is blank. 

3. Kana character set ( See the following chart) 

O bit 4 ~ 7 

0 
s 
3 

(\ 0 , 2 3 4 5 6 7 8 9 A B C D E F 

0 0 @ p I p LJ_ , 9 .... - {X NUL = SP a - < - - , © I 1 A Q a q -- 7? :J- I - fI3 .... . - 0 - 
2 • : " 2 B R b r .....-- r { J X -- - ~ ..... - 
3 • ! ! # 3 C s C s 1-- J 9 T E .... ~ - ♦ err $ 4 D T d t I 

- t H 4 I t-- ' 
5 + § % 5 E u e u . :,J- } :J. ~ 
6 «4 - & 6 F V f V 3 h - - 
1 • l I 7 G w I ~ 3 g w 7 

[·I ( 8 H X h X r { O 7 1) • T 0 I ) 9 I y . 
'r .I JV • rb 9 I y 11 'I 

A [el - * . J z J z L I :::J J l> %! . 
B c - + . K [ k { ~ ~ -tj- t: □ 4 IBJ I 

C 9 L < L \ I I 

9 • t I I f { 7 7 
D J, ._ - - M ] m } I\ .J. 7 /\ 7 0 A - 
E ~ A . > N I\ n ~ \.. 3 t * #/ #R 
F 3 • I ? 0 0 ~ L./ J ') ? ·\ - 
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Appendix C. Character Code Table/Character Font 

■ Scan Code 
The following chart shows scan codes for Native and English modes. 
( ) is for English mode. 

Scan Key Scan Key Scan Key Scan Key Scan Key Scan Key Code Code Code Code Code Code 
01 (ESC] 12 E 23 H 34 . 46 Scroll 6E(·f7 5j] 
02 1 13 R 24 J 35 I Lock 6F (#)[v 5FE] 
03 2 14 T 25 K 36 Co]s 47 o 70 (52) 0 

04 3 15 y 26 L 37 * 48 D 71 (53) • 

05 4 16 u 27 . 38 [iii] 4A - 72 (AF) 1 . 
06 5 17 I 28 ~ 39 [a-a] 4B ~ 73 (50) 2 

07 6 18 0 29 ' 3A [&z] 4D ~ 74 (51) 3 

08 7 19 p 2A to] 3B e] 4E + 75 (4B) 4 

09 8 1A [ 2B \ 3C I PF2 I 50 .) 76 (4C) 5 

OA 9 1B ] 2C z 3D [PFs] 52 [] 77 (4D) 6 

OB 0 1c ~ 2D X 3E [FF4] 53 [ii] 78 (47) 7 

oc - 1D on) 2E C 3F [PF5 I 54 Fn 79 (48) 8 

OD = lE A 2F V 40 [PF6 I 55 Invalid 7A (49) 9 

OE [gs] lF s 30 B 41 [FF7] 6A ($+) ¥ 7B (37) 

OF I ~ I 20 D 31 N 42 [FF&] 6B ++)[gs] 7C (35) / 

10 Q 21 F 32 M 43 [PF9] 6C (39) [ez] 7D (33), 

11 w 22 G 33 • 44 ~ 6D (39) [gj@] 7e an.) 
k ......T Not used j 
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■ Keyboard Hankaku (half-size) Character Code ( I of 2) 

Alphanumeric Katakana CTRL Alt 
Lower Case Upper Case Lower Case Upper Case 
Esc 1B Esc lB Esc lB Esc lB (Cassette) -1 

1 31 ! 21 3 C7 -1 ] Nul1+78 
2 32 @ 40 7 cc -1 NUL(00) Null +79 
3 33 # 23 7 Bl 7 A7 -1 Null+7A 
4 34 $ 24 9 B3 9 A9 -1 Null+7B 
5 35 % 25 :r. B4 1 AA - 1 Null+7C 

36 
A 

SE ~ BS AB RSO(IE) Null+7D 6 a 
7 37 & 26 ~ D4 t AC ] Null+7E 
8 38 * 2A .::z.. D5 .:2. AD -1 Null+7F 
9 39 ( 28 3 D6 3 AE - 1 Null+80 
0 30 ) 29 7 DC 7 AG -1 Null+81 - 2D SF rk CE -] US(lF) Null+82 - 
= 3D + 2F , CD -1 - ] Null +83 

&B" 08 6:g 08 6:R 08 6: 08 DEL(7F) -1 
] 09 e> Null + OF ~ 09 t- Null+OF -1 -I 
q 71 Q 51 $3 co I DCl(ll) Null+ 10 
w 77 w 57 7 C3 -] ETB(l 7) Null+ 11 
e 65 E 45 4 B2 4 AS ENQ(05) Null+ 12 
r 72 R 52 7 BD =] DC2(12) Null+ 13 
t 74 T 54 h B6 -1 DC4(14) Null+ 14 
y 79 y 59 C7 DD -1 EM(l9) Null+ 15 
u 75 u 55 } cs -1 NAK(15) Null+ 16 
i 69 I 49 - C6 -1 HT(09) Null+ 17 - 
0 6F 0 4F 7 D7 =] Sl(OF) Null+ 18 
p 70 p 50 te BE -] DLE(lO) Null+l9 [ 5B { 7B t DE -1 Esc(lB) -1 
] SD } 7D 0 DF r A2 GS(ID) - 1 

&& {7 °· OD fr OD rr OD rr" OD LF(OA) -1 

Remark : '--1j is 'Not Used;. 
* ······ Backspace 
* * ... Carriage Return 
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Appendix C. Character Code Table/Character Font 

■ Keyboard Hankaku (half-size) Character Code ( 2 of 2) 

Alphanumeric Katakana CTRL Alt 
Lower Case Upper Case Lower Case Upper Case 
Ctr! -1 -1 -I =] - 1 -1 
a 61 A 41 f Cl -] SOH(0l) Null+lE 
s 73 s 53 } C4 =] DC3(13) Null+ lF 
d 64 D 44 3/ BC =l EOT(04) Null+20 
f 66 F 46 )A CA -] ACK(06) Null+21 
g 67 G 47 } B7 -] BELL(07) Null +22 
h 68 H 48 ) BB -1 BS(08) Null +23 
j 6A J 4A ? CF -] LF(0A) Null+24 
k 6B K 4B 2 C9 -l VT(0B) Null +25 
1 6C L 4C ) D8 -I FF(0C) Null +26 

' 3B 3A > DA -1 -l - 1 
' 27 " 22 'r B9 -1 -1 - 1 
t 60 (-) -1 J.,.. D1 J A3 - 1 -1 

Left Shift-1 -1 -1 -1 -1 -1 
(O -l I 7C 0 DB -1 1 - 1 
z 7A z SA y C2 ) AF SUB(lA) Null+2C 
X 78 X 58 t) BB -1 CAN(18) Null+2D 
C 63 C 43 J BF -1 EXT(03) Null+2E 
V 76 V 56 t CB -1 SYN(16) Null+2F 
b 62 B 42 2 BA -1 STX(02) Null+30 
n 6E N 4E 3 DO -1 SO(02) Null+31 , 
m 6D M 4D -E D3 -1 CR(0D) Null+32 

2C < 3C } CB . A4 -1 - 1 ' . 2E ) 3E ) D9 0 Al - 1 - 1 
I 2F ? 3F } D2 ' AS -1 -I 

Right Shift-1 -1 -1 -] -] - 1 
* 2A Prt -1 * 2A Prt -1 Echo -1 - 1 

Screen Screen 
¥ SC - 7E BO -1 - 1 - 1 - 

Remark :F 1) is 'Not Used]. 
: (\) and (-) are valid only in English mode. 
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■ Keyboard Zenkaku (full-size) Character Code (1 of 2) 

e 

Scan Alphanumeric Katakana Hiragana 
Code Lower Case Upper Case Lower Case Upper Case Lower Case Upper Case 
02 8250 8149 8368 -1 82CA -] 

03 8251 8197 8374 -1 82D3 -1 
04 8252 8194 8341 8340 82AO 829F 
05 8253 8190 8345 8344 82A4 82A3 
06 8254 8193 8347 8346 82A6 82A5 
07 8255 814F 8349 8248 82A8 82A7 
08 8256 8195 8384 8383 82E2 82El 
09 8257 8196 8386 8385 82E4 82E3 
OA 8258 8169 8388 8387 82E6 82E5 
OB 824F 816A 838F 8392 82ED 82FO 
oc 817C 8151 837A 8192 82D9 8192 
OD 8181 8178 8377 8158 82D6 8158 
10 8291 8270 835E -1 828D =] 

11 8297 8276 8365 -] 82C4 ] 

12 8285 8264 8343 8342 82A2 82Al 
13 8292 8271 8358 -1 82B7 -1 
14 8284 8273 834A =I 82A9 ] 

15 8299 8278 8393 ] 82Fl ] 

16 8295 8274 8369 =] 82C8 ] 
17 8289 8268 836A -1 82C9 -] 
18 828F 826E 8389 ] 82E7 =] 
19 8290 826F 835A 8177 82B9 8177 
lA 816D 816F 814A ] 814A =] 
1B 816E 8170 814B 8175 814B 8175 
lE 8281 8260 8360 =] 828F ] 
lF 8293 8272 8367 l 82C6 =] 
20 8284 8263 8356 =] 82B5 ] 
21 8286 8265 836E ] 82CD =] 
22 8287 8266 834C -1 82A8 -] 
23 8288 8267 834E "] 82AD =] 

Remark ;F- 1j is 'Not Used]. 
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Appendix C. Character Code Table/Character Font 

a Keyboard Zenkaku (full-size) Character Code (2 of 2) 

Scan Alphanumeric Katakana Hiragana 
Code Lower Case Upper Case Lower Case Upper Case Lower Case Upper Case 
24 828A 8269 837D "] 82DC -1 
25 828 B 826A 836D ] 82CC -] 

26 828C 826B 838A ] 82E8 -1 
27 8147 8146 838C 8178 82EA 8178 
28 814C 818D 8350 8396 82AF 8396 
29 814D 8160 8380 8176 82DE 8176 
2B 815F 8162 838D ] 82EB -1 
2C 829A 8279 8363 8362 82C2 F2Cl 
2D 8298 8277 8354 -1 82B3 -1 
2E 8283 8262 835C ] 82BB -1 
2F 8296 8275 8371 -1 82D0 -I 
30 8282 8261 8352 -] 82B1 -1 

31 828E 826D 837E -1 82DD -1 
32 828 D 826C 8382 -] 82EO -1 
33 8143 8271 836C 8141 82CB 8141 

34 8144 8172 828B 8142 82E9 8142 

35 815E 8148 8381 8145 82DF 8145 

6A 818F 8150 815B ] 815B ] 

Remark : F-1y is F'Not Used]. 
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■ Keyboard Character Code 

O 

Lower Case Upper Case CTRL Alt 
Alt - 1 - 1 - 1 - ] 

Space 20 Space 20 Space 20 Space 20 
AN - 1 - 1 -1 -I 
PFl Null+3B PFll Null+54 PF21 Null+5E PF31 Nul1+68 
PF2 Null+3C PF12 Null+55 PF22 Null+5F PF32 Null+69 
PF3 Null+3D PF13 Null+56 PF23 Nu11+60 PF33 Null+6A 
PF4 Null+3E PF14 Null +57 PF24 Null +61 PF34 Null+6B 
PF5 Null+3F PF15 Null+58 PF25 Null +62 PF35 Null+6C 
PF6 Null+40 PF16 Null+59 PF26 Null+63 PF36 Null+6D 
PF7 Null+41 PF17 Null+5A PF27 Null+64 PF37 Null+6E 
PF8 Null +42 PF18 Null +5B PF28 Nul1+65 PF38 Nul1+6F 
PF9 Null+43 PF19 Null+5C PF29 Null+66 PF39 Null +70 
PFl0 Null+44 PF20 Null+5D PF30 Null+67 PF40 Null+71 

Scroll - 1 -1 Break - ] - ] 

Lock 
Home Null +47 Home Nul1+47 Null+77 -1 
Cur up Null+ 48 Cur up Null+48 - 1 -1 

- 2D - 2D -] -1 
Cur left Null+4B Cur left Null +4B Null +73 ] 

Cur right Null+4D Cur right Null + 4D Null+74 I 
+ 2B + 2B - 1 -] 

Cur down Null+ 50 Cur down Null+ 50 - l - 1 
~A Null +52 # Null+52 -1 -1 
#I Null+53 (Num Pad '.') -1 -] 
Fn - 1 - 1 -1 ] 

i# r - 1 t - 1 ] - 1 
~~~ 20 ~~~ 20 - 1 -l 
~~ 20 ~~ 20 - 1 -I 
h 33 h) - 1 33 h) - 1 - 1 j± ft I 
6b' - ] U 6b% - ] -l 4 - 1 

Remark ; F- 1j is 'Not Used]. 
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Appendix C. Character Code Table/Character Font 

■ Combined key functions 

Key combination Function sample 

[ffil) + Scroll Lock 
I ciri] + 1:/]Jillj 
[ill + 1:/1.lillJ 
Fn+ Q 
[rjiii] +Fn+N 
»+=) 
»+[=] 
~ or Fn+C[J 

Fn+[IJ 

oaa]-[S) 
«+[] 
Fn+H 
I il'Iffii I + I Ctrl I + ~ 
I ii1Ioo I + @ill + ~ 
(ma]+ [cy] + (X] 
(aw] + [cl] + [s] 
I Ctrl ] +ESC 
Fn+T 

Break 

Echo 

Print Screen 

Pause 
Numeric Lock 

Page Up 

Page Down 

Home Position 

End 

Screen Clear ( BASIC) 

Execution 

Interrupt 
Screen right 

Screen left 

System Reset 

System Reset 

Cassette auto- load 

Termination 

Remark) Functions may differ from application to application. 
This is a sample. 
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• Kanji ROM address calculation 

go L R . . -. . . . . • 
: 0 2 3 4 5 6 7{8 9 10 11 12 13 14 157 . ' 

0 ···••:••···· 1 • • 2 • • ' 3 ···••:••···· 4 • • 5 • • 6 { e00 

RA 7 ·• 8 • : . . 
9 e'0 %0% 
10 • [e 
11 •• ';e 
12 .... : ...... 
13 je 
14 'e 
15 eeee00%00%00 

• 2 byte Kanji code -------RA 

12 11 10 9 8 7 6 5 4 3 2 1 0 3 2 1 0 L/ 
CPU 
address 0 X X X X X X X X X X X X X X X X X X 

Calculation Sample 

• The Kanji ROM address for the shaded dot pattern can be calculated 
as follows : 

Kanji Code - 
(90AF) 

RA= 6 

L/R= 0 

1 0 0 1 0 0 0 0 I O I O 1 I I I 

ROM address 
.....,......... _ ___.___ __ It 

,IO 10,000 1,0 1 0 1,1 1 1 0,1 1 0 0, 

A 5 E C 

• 
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Appendix C. Character Code Table/Character Font 

■ Character Font 

CG I Alphanumeric· Special Character 8 X 8 
CG2 Alphanumeric· Special Char. and Katakana 8 X 8 

Alphanumeric· Special Char. Hankaku Char. of Katakana 8 Xl6 
Hiragana and Kanji 16X16 

0 1 2 3 4 5 6 7 0 I 2 3 4 5 6 7 
0 •••••• 0 •••••• •• •• • • •• 2 •• •• 2 •• •• 3 ••••• 3 ••••• 4 •• •• 4 •• •• 5 •• •• 5 •• •• 6 •••••• 6 •••••• 7 X X X X X X X X } Cursor 7 xxxxxxxx } Cursor ¢ 
CG 1 Sample ; B CG2 Sample : B 
7 x 7 ( 8 X 8) 7 x7 ( 8 X 8) 
Alphanumeric · Special Char. Alphanumeric· Spcial Char. · Katakana 

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
0 0 ••••••••••• 1 1 • • 2 ••••• 2 • • 
3 • • 3 ••••••••••• 
4 • • 4 • • 
5 • • 5 • • 
6 • • 6 ••••••••••• 
7 ••••• 7 • 
8 • • 8 • • 
9 • • 9 ••••••••••• 
10 • • 10 • • 
11 • • II •• • 
12 • • 12 •••••••••• 
13 ••••• 13 • 
14 14 • 
15 15 ••••••••••••••• 
+I xxxxxxxx } +I X X X X X X X X X X X X X X X X } +2 xxxxxxxx Cursor + 2 X X X X X X X X X X X X X X X X 

Cursor 

CG 2 7 Xl6 ( 8 Xl6) CG 2 15X16 (16x16) 
Hankaku : Alphanumeric • Special Char. Kanji, Hiragana 

Katakana 

Remark (g: always blank] 
XX : cursor dot 

C-14 



• ■ Character Display Format of Extension Video mode 

- I 0 I 2 3 4 5 6 7 8 9 10 11 12 13 14 15+ I 
=2la a a444444444444440-Horizontal Grid Line 
>I A 
0 

• 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 o 
14 
15 

• • • • ••••••••••• • • • • ••••••••••• • • • ••••••••••• • • • • •••••••••• • • 

Zenkaku (Full-size character) 

+ 2 6X X X X X X X X X X X X X X X X X X } Cursor 
+ 3 t>x X X X X X X X X X X X X X X X X X 

L Vertical Grid Line 

• =10 1 2 3 4 5 6 7 
=2/a a a a44444l+ Horizontal Grid Line 
-1 A 
p 4(/ff4MM£MM££££MM£A 

• 
I 
2 
3 
4 
5 
6 

8 
9 
10 
II 
12 
13 
14 

15 

••••• • • • • • • • • 
• • • • e Hankaku (Half-size Character) • • • • • • • • • • ••••• 

+2t>XX XX XX <l 
+ 3lax X X x x X x x x] Cursor 

L Vertical Grid Line 

Remarks) ] : {always blank; portion 
XX : Cursor dot 
6. : Grid Line dot 
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Index • 1 
12" Color Display, 1-4, 4-33 
12" Monochrome Display, 1-4, 4-33 
128KB RAM Card, 1-3, 4-6 
14" Color Display. 1-4, 4-33 

6 
64KB RAM Card, 1-3, 4-2 

A 
Address Change, 2-19 
Asynchronous communication, 4-26 
Attribute, 3-11, 3-12, 3-29 
Audio Interface, 2-38 

• B 
Beep, 2-38 
BIOS, 5-1. 5-5, 5-43 
Block definition value, 2-16 
Border Color Register, 3-20 

• 
• 

• 

C 
Cartridge, 2-47 
Cassette, 2-27 
CGl. 3-8 
CG2, 3-8 
Character Generator, 2-15, 3-8 
Character Generator 1, 3-8 
Character Generator 2, 3-8 
Clock, 2-8, 3-26 
CMT Cable. 1-4, 4-34 
Compatibility, 6-1 
Connector, 2-5, 2-6 
CPU, 2-7 
CRT Controller, 3-39 

D 
Diskette Compatibility, 6-7 
Diskette controller, 4-13 
Diskette Drive. 1-3, 4-23, 6-4 
Diskette Drive Adapter, 1-3, 4-12 
Display. 4-33 
DOS, 2-50 

E 
En&lish Mode, 1-2, 3-2 
Expanded memory, 3-4 
Expansion Board, 1-5, 4-36 
Expansion Channel, 2-22 
Expansion Unit, 1-5, 4-37 
Extension Video Card, 1-3, 4-7 
Extension Video mode, 3-2, 4-7, 5-3 
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Extension Video Node BIOS, 5-35 

G 
Gaiji RAN, 2-15 
Gate Array, 3-18, 3-33, 4-7 
General-use ■e■ory, 2-14 
Graphics, 3-13, 3-27, 3-31 

I 
1/0 address, 3-42, 5-49, 5-50 
Infrared Receiver, 2-42 
Interrupt, 2-8, 4-14 
Interrupt vector, 5-6 

J 
Joystick, 1-4, 4-35 
Joystick Interface, 2-44 

K 

Keyboard, 2-59 
Keyboard Cable, 1-4, 4-25 
Keyboard Cable Interface, 2-43 
Keyboard data, 2-39, 2-60 
Keyboard Interface, 2-39 

L 
Light Pen Interface, 3-40 

M 

Menor¥, 2-14, 6-6 
Me■ory Nap, 3-5, 5-46 
Memory Space, 2-16, 5-47, 5-48 
Mode Control 1 Register, 3-19 
Mode Control 2 Register, 3-21 

N 
Native ■ode, 3-2 
Native Mode BIOS, 5-8 
Native■ode, 5-3 
NMI. 2-13 

0 
Operation Mode, 1-2, 5-3 
Optional Features, 4-1 

p 
Pase, 1-3, 3-4 
Page Resister, 3-4 
Palette, 3-24 
Palette Mask Register, 3-20 
Parallel Port, 2-10 
Port AO, 2-13, 2-41 
Pover Unit. 2-62 
Printer, 1-4 
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• Printer Cable, 1-5 
Printer Interface, 2-55 
Processing speed, 6-6 
Processor, 2-7 

• 
• 
• 

R 

Resister 0, 3-34 
Resister 1, 3-34 
Register 2, 3-34 
Resister 3, 3-35 
Register 4, 3-35 
Resister 5, 3-36 
Register 6, 3-36 
Resister 7, 3-37 
Reset Register, 3-22 
ROM cartridge, 2-47 
RS-232C, 1-4, 4-26, 6-5 
RS-232C Cable, 1-4, 4-32 

s 
Scan Code, 2-61, 5-45 
Self-diagnostic test, 2-48, 2-50 
Sound Generator, 2-31, 2-33, 6-4 
Sound Source, 2-32 
Sound Subsystem, 2-31 
Superimpose, 3-23, 3-26 
System Board, 2-3 
Systea ROM, 2-14, 2-47 
Sys te Softvare, 5-3 

T 
Text Display, 3-11, 3-12, 3-29 
Timer, 2-7, 6-5 
Transparent Palette Register, 3-22 
TV Adapter. 1-4, 4-24 

u 
User memory, 6-4, 6-5 

V 
Video processor, 3-2 
Video RAM, 2-15, 3-4, 3-27, 3-28, 3-38, 4-7 
Video Subsystea (VSS), 3-1 
Virtual address, 3-4 
VP1, 3-1 
VP2, 3-1 
VP3, 3-1, 4-7 
VRAM 1, 3-4 
VRAM 2, 3-4 
vss. 3-1 

• 
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