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Preface

This manual contains necessary information for the development
of 1/0 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 Systenm
Chapter 2 Base Systenm

Chapter 3 Video Subsysten

Chapter 4 System Options

Chapter 5 Softvare

Chapter 6 Compatibility

Appendix A BIOS Listing
Appendix B Logic Diagranms

Appendix C Character Code Table/Character Font

First Edition (December 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 program(s) described in this manual at any time and without
notice.

This publication could contain technical inaccuracies or
typographical errors. Changes will be incorporated in nevw
editions of this manual.
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1. Introduction to the Systenm

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

units/features are introduced.

tem Configuration Sample

w

Sy
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1. Introduction to the System

The IBK 5510 is a compact system vwith a single system board
vhich holds most of the logical circuits. It has many
functions and value-added options.

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

Mode Setting

A BIOS Routine fixes the mode depending upon vhich RON Cartridge
is inserted.

Extension No
English Mode ;;itfieo -
(40 x 25 AN) ade
Yes
Extension
Video Native Mode
Mode (20 x 11 KJ)
(40 x 25 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 game programs) and can run the programs. For this
purpose, there are some rules to follow in relation to the ROM
Cartridge. These rules are described in Chapter 2.0 Base Systenm
- ROM Cartridge in this manual.
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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 Viqeo Processors
(VP1, VP2, VP3). Vhich 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, superimposing
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.
VP1 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 them:

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 mode in VP1,

128KB RAM 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

wvhen the Expansion Unit is used, making the maximum memory 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 vwith
the base systenm.

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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1. Introduction to the System

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

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

12" Color Display
is a mediun resolution Red/Green/Blue/Intensity direct-drive
display which can display a maximum of 16 colors.

12" Monochrome 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 signal
transmitted from the System Unit.

14" Color Display

is a high resolution Red/Green/Blue/Intensity direct-drive
display vhich is dual-mode and can display English, Native

and Extension VYideo 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 vith
additional input capability. It is center-loaded and is
calibrated to 100,000 Ohums.

TV Adapter

allows an ordinary home TV set to be connected to the IBM 5510
System. It includes an RF Modulator, Vhen 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.

Yhen the keyboard cable is not used, an infrared link provides
cordless communication 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, makes a 24 x 24 Kanji,
12 x 24 Hankaku, 16 x 24 PICA, or 12 x 24 ELITE character font

ratrx.

5513 Printer
is a desk-top thermal/matrix printer which uses roll paper.
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1. Introduction to the System

Printer Cable
connects printer units with the system unit.

Expansion Unit

is the same in size as the system unit and is placed on top of
the system unit. It contains a Power Unit and allows the user
to expand the the number of diskette drives to two or three.
Through installation of an Expansion Board Kit, the number of
I7/0 Channels and the memory size can be increased.

Expansion Board Kit

consists of an Expansion Board Adapter and Expansion Board.
It holds five I/0 Channel slots.
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2. Base Systen

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

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, systea
functions are described based on the System Board, which 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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Clock | cPy Interrupt
8284 A 8088 Controller
, 4.71MHz AN
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Figure 2-1 System Block Diagram
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2.1 System Board

2.1. Systen Board‘

The IBM 5510 System Board is a single board which performes most
of the system functions and is the nucleus of the systen.

The system board fits horizontally in the base of the systenm
unit. It uses double-sided four layered printed circuit boards
with an internal power/ground plane. It is designed with highly
integrated circuits.

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

- B64KB RAM Card

- 128KB RAM Card or Expansion Board Kit
- Extension Video Card

- Diskette Drive Adapter

- ROM Cartridee

- Keyboard

- RS-232C Card

- Display(3 types)

- TV Adapter

- Light Pen

- Audio Amplifier(connector only)
- Cassette Tape Cable

- Joystick

- Printer(2 types)

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

Figure 2-2

System Roard
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Figure 2-2 1/0 Connection Diagram
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2.1 System Board

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

No. Connecting Feature No. Connecting Feature
J1 ROM Cartridge J10 | Cassette Tape Recorder
J 2 ROM Cartridge J11| Audio
J3 Diskette Drive J12 | Printer
Adapter J13 | Joystick (1)
J4 128KB RAM Card J14 | Joystick (2)
J 5 | Extension Video Card | J15| Display
J6 | 64KB RAM Card J16 | Keyboard
J7 Infrared Receiver J17 | Power Connector
J 8| RS-232C Card
J9 Light Pen

Figure 2—3 Connectors on System Board
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2. Base System

Figure 2-4
An A2 Al
I 4
E; e =F E"l
Bn B2 B1
Card Connector(J3, J4, J5, J6, J8)
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)4 \ [J v} 5\ ]
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ROM Cartridge Connector (J1, J2)

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 timer and are used by the systes
in the following manner:

Channel 0 : \Used as a general-purpose timer to provide
constant time base for implementing a time-of-
day clock.

Channel 1 : Used for deserializing the keyboard data and for
time-of-day overflow during diskette operations.

Channel 2 : Used to support the tone generation for the audio
speaker and to write data to the cassette.

There are nine prioritized hardvare 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 system 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 makes it possible to process complex screen
handling and sound generation through its sound generator and
video subsystenm.
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2. Base System

2.2. Fundamental System Function

In this Chapter, fundamental system functions and the hardware
to support the functions are described.

2.2.1. Systeam Clock

The CPU operates in the minimum mode using a 4.77 MHz clock.

The time of one clock cycle is 210 nsee. Normally, four clock
cycles are required for a bus cycle, so that an 840 nsec ROM
memory cycle time is achieved. VWhen RAM memory is shared with
video memory RAM, vrite and read cycles will take an average of
2 vait cycles, leading to an average of 6 clock cycles. The bus
cycle time is 1.260 micro-seconds. The bus cycle time for 1/0
reads and vrites is also 1.260 micro-seconds. The 4.77 MHz
clock, vhose 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 HHz clock, vhich 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 systen.
The highest priority interrupt is the NMI in the 8088. The NMI
is folloved by eight prioritized interrupt levels (0 - 7) in the
8259A Programmable Interrupt Controller. The priority of the

interrupts are as follovs:

Priority Interrupt Funetion
1 NNI Keyboard Interrupt
2 IRQ 0 Time Clock Interrupt
3 IRQ 1 I/0 Channel, Keyboard

(INT 9 Software Interrupt)

4 IRQ 2 I1/0 Channel

5 IRQ 3 Asynchronous Port Interrupt
(RS-232C)

6 IRQ 4 External I/0 Channel

7 IRQ 5 Vertical Retrace Interrupt(Video)

8 IRQ 6 Diskette Interrupt

9 IRQ 7 1/0 Channel and Printer

2-8



2.2 Fundamental System Function

8259A Programming Considerations

(1)

82594 is

istics:

initially set up with the folloving character-

- Buffered Mode
- 8088/86 Mode
- Single Mode Master(No cascading is allowed)
- Edge Triggered Mode

- 1/0 Address
issue Hardware Interrupt types Hex 8(IRQ 0) to

= can

is

Hex OF(IRQ 7)

20 (Hex)

The following is an example setup:.

0263
0265
0267

0269
026B

026D
(2)

(3)

BO
E6
BO

E6
BO

E6

13
20
08

21
09

21

MOV
ouT
MOV

ouT
MOV

ouT

AL,13H 3 IC¥1 - RESET EDGE SENSE
;3 CIRCUIT, SET SINGLE MODE
; 8259 CHIP AND ICW4 READ

INTAOO, AL

AL, 8 ;s ICW2 - SET INTERRUPT
TYPE 8 - F

INTAO1, AL

AL, 9 i ICV4 - SET BUFFERED MODE/MASTER
AND 8088 MODE

INTAO1, AL

IRQ 1,2,4 and 7 can be used by the I/0 Channel. Care
should be taken when IRQ1l and IRQ 7 are used, as they are
shared by several

I/0 devices.

NMI can be masked by operation of port AO.
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2. Base System

2.2.3. Parallel Port

8255 PPI (Programmable Peripheral Interface) is used as one of
the I/0 Interfaces and supports control of the Keyboard, Timer,
and Cassette Motor. It also checks vhether there is an option
card or not. Bit Assignments for each Port(A, B, and C) and

corresponding functions are as follows:

Port A : For Output

Bit Description

PAO : Reserved for Keystroke Storage

Port B : For OQutput

Bit Nanme Description

PBO Timer 2 Gate This line is routed to the gate input
of timer 2 on the 8253-5. When this
bit is "lovw", the counter operation is
halted. This bit and PB1 (Speaker
Data) control operation of the 8253-5

sound source.

PB1 Speaker Data This bit ANDs "off" the output of the 8253-5
Timer 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/Graphies This bit is used to steer data from the
memory into Video Processor 1.

1 --- Text Modes
0 --- Graphics Modes
PB3 Cassette Yhen this bit is a 1, the cassette relay

Hotor Control 1is open and the cassette motor is off.
Vhen this bit is a 0 and PB4=0, the

cassette motor is on.

2-10



PB4 Beeper &
Cassette
Control

PB5 Speaker

Switch 0,1
PB6

PB7 Open

PB1
Timer 2 Output

PB4

PB 3

2.2 Fundamental System Function

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 PB5 Sound Sources

0 0 Timer 2 =

0 1 Cassette Audio

1 0 I/0 Channel Audio
1 1 Sound Generator

Reserved for future use

Multiplexer

+5Vv
;ﬂ Beep
} Driver
+ 5V

‘DF D Motor Control Relay

Figure 2—5 PB Bit Function
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2. Base System

Port C For Input

Bit Name Description

PCO  NMI Latch This Input comes from a latch which is set
Input to a one on the first leading edge of the

PC1

PC2

PC3

PC4

PC5

PC6

PC7

RS-232C Card

Diskette
Adapter

64KB RAN
Card

Cassette
Data

Tirer 2
Input

Keyboard
Data

Keyboard
Cable

Keyboard Data Streanm.

When 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
vill contain data which has been wave-
shaped from the cassette. When the
Cassette Motor Relay is off, The Timer 2
output vill become PC4 input.

8253-5 Timer 2 input.

This input contains keyboard data. The
keyboard data comes from the cable,

vhen it is attached, or from the IR
Receiver Card if the cable is not

attached.

When the Keyboard Cable is attached, the
bit is a 0.
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2.2 IFFundamental System Function

2.2.4. Port AO Output Description

Port output of I/0 Address A0 (Hex) allows NMI interrupt and
clock input selections. (Reference : 2.2.11 Keyboard Interface)

Bit

Description

Bit 7 (NMI Enable)

Bit 6 (IR Test ENA)

Bit 5 (Clock 1
Input
Selection)

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

This bit enables the 8253-5 Timer 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 timer 0 output to be used
as the clock input to timer 1. This is used
to catch timer 0 overflows during diskette
drive operations, while interrupts are
masked off. This is then used to update the
time of day.
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2. Base System

2.2.5. Hemory

The IBM 5510 has tvo kinds of memory, ROM(Read Only Hemory)
and RAN(Random Access Memory). Memory is categorized function-

ally as follovsi

General-use Memory
Systea RON

Video RANM
Character Generator 1 (CG1)

Character Generator 2 (CG2)
- Gaiji RAM

General-use memory

64KB of R/V memory resides on the system board.

be expanded to a 512KB maximum. The standardd64l(§/ge‘:§3;ry can
consists of eight 64K bit modules and has no parity bit.
Sources of these memory modules include the Texas Instruments
THS4164-15 or equivalent. These are dynamic RAM with 150 ns
access tiee. MHemory size can be expanded by installing

additional 64KB or 128KB cards.

Address space of 00000 - 7FFFF (Hex) is always reserved for

RAN. Normally, 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 memory address, vhile the 64 KB additional memory card is
napped to the 0DD memory address within the 128 KB reserved
space. When an additional 128KB RAM card is installed, the
address space vill be changed accordingly.

(Reference : 5.5 Memory Map)

Systen ROM

The ROM subsystem is made up of 128KB of ROM aligned at E0000 -
FFFFF (Hex) and has the folloving functions:

- Pover on Self-Diagnostic test
- Initialization (ROM, RAM, I/0 Port Configuration set-up)

- Basic Interpreter

- BIOS
- Diskette Boot Strap Loader

- FKanji Dictionary
- ROM Cartridge auto-link

The access time of this ROM Cartridge is 250ns and the cycle
time is 375ns.
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2.2 I[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 modules
include the TMS 4416-15 or its equivalent and are dynamic RAM
with 150ns access time.

Character Generator (CG1)

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.

Gaiji RAM

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/vwrite data. The modules are static RAM with 200ns
access time.

General-Use System ROM
Memory 128KB
512KB Maximum

Character Generator 1
2KB
(\Wdeo RA&[) .

128KB

e ey

Character Generator 2
- 128KB
Video RAM E T e
64 KB Maximum Gaiji RAM 2KB

1

Figure 2-6 Memory Classification
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2. Base System

9.2.6. Memory Space and I/0 Address Setting

The IBM 5510 is provided vith memory .

LSI. The gpemory space is separated iizgc?lag? dedicated custon

addresses each‘lelory block uses are defined bOcks and the

The lhﬁlulunltof definition is 32KB. Th y the software.

1/0 addresses. The addresses for most I/0 gge.are 19 blocks for

by softwveare. Thege controls are performed b vices can be change

priate parameter 1N I/0 address 1FF (Hex) y setting the appro-
t i )

et in tvo of the control registers which resid

side

Parameters are SH
in each block. Hemory space and 1/0
addresses ar
e set by the

folloving hardvare elements:

- Status Register

- Block Definition
Control Register 1(REG1)

Control Register 2(REG2)

Hethod for setting
(Begm}

Step 1 Read Status i
| : is reset by readi
Register in I/0 addressl?gFiﬁzz?s

Step 2 Yrite Uri
I ite Block definiti .
I/0 address lFFtﬁéiion valve is

Step 3 Vrite Vri
. ite parameter t :
in 1/0 address ng(ﬁzxiet in REG

Step4 Write Vri
: Vrite parameter t :
in 1/0 address ng(ﬁZx?et in REG2
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2.2 Fundamental System Function

Status Register

Vhen I1/0 address 1FF(Hex) is read, the following status is
obtained.

MSB LSB

L lefslelslela]o]
I

Open

0 : Inserted ROM Cartridge has
BASEl ROM wiring

0 : Inserted ROM Cartridge has
BASE2 ROM wiring

0 : Extension Video Adapter
exists

Block Definition Value

Each memory block is defined by Block Definition Value 00 - 0A
(Hex) and I1/0 Block by 80 - 93 (Hex).

gle‘;?r':ition Memary Remarks Adtrees

Value Block (Default Value)
00 IROM 7 |System ROM E0000~FFFFF
01 EROM 2 |Cartridge D0000~D7FFF
02 EROM 3 }Cartridge D8000~DFFFF
03 EROM 4 |[Cartridge E0000~E7FFF
04 EROMS5 |Cartridge E8000~EFFFF
05 EROM 6 [Cartridge F0000~F7FFF
06 EROM 7 (Cartridge F8000~FFFFF
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~BFFFF
0A VRAM 2 |Video RAM B8000~BFFFF

Remark) % --- The total of 64 KB Base and 64 KB Expanded Memory.

Figure 2-7 Memory Block & Definition Value
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2. Base Svstem

[ Address ]
W:;d: 1/0 Remarks (Default Value)

ajue
80 8259 Interrupt Controller /%
81 | 853 Timer il g;g“gz
82 8255 Parallel Port .
= e | 0A0~0A7
84 SOND Sound Generator 0C0~0C7
85 FDC Diskette Drive Adapter gri—ber |
86 JoYw Joystick Write 200~207
87 JOYR Joystick Read 200~207 |
88 PRNT Printer 378~37F
89 8250 RS-232C Card 2F8~2FF
$A CRTC CRT Controller 3D0~3D7
8B GAO1 Gate Array 1 : 308
8C | GA2A | Gate Array2 (VP1) 3DA
8D GA2B Gate Array2 (VP2) 30A |
8E GA03 Gate Array3 (VP3) 3DD
§F LPGT Light Pen Strobe 3DE |
90 PG?2 Page Register2 3D9
9] PG1 Page Register1 3DF
92 MODM Open 3F8~3FF
93 ETSC [/0 Address in Expansion Unit Undefined

Remark) 1/0 Blocks 80 - 92 are those 1/0 vithin the system unit
Vhen one of these are selected, bus line of the
Expansion Unit is separated from the systenm bus.

Figure 2-8 1/0 Block and Definition Value
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2.2 Fundamental System Function

Address Change

As the address bits of each memory block or 1/0 blocks are
programmable, their addresses can be changed.

glet;'?rl:ition Block ON/ I1/O0 Mem. RD WR A19 A18 Al17 Al6 AlS
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 VRAM 1 P 1 1 1 P P P P P P
0A 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

Dcf?kilion 1/0 ON/ A9 A8 A7 A6 A5 A4 A3 A2 Al 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 SOND 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 JOYW P 1 0 0 0 0 0 0 X X X
87 JOYR 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 1 1 1 X X X
LT CRTC P 1 1 1 1 0 1 0 X X X
8B Reserved| P 1 1 1 1 0 1 1 0 0 0
8C GA 2A P 1 1 1 1 0 1 1 0 1 0
8D GA 2B P 1 1 1 1 0 1 1 0 1 0
8E GA 03 P 1 1 1 1 0 1 1 1 0 1
8F LPGT P 1 1 1 1 0 1 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

: Programmable

» 1

Remarks)

P
X : Neglected
0

Fixed

Figure 2-10 1/0 Address Change
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2.2 Fundamental System Function

Control Register (REG1l, REG2)

Each memory block or each 1/0 address block has one REG1 and
one REG2.

Memory Block Control Register

D7 Dé D5 D4 D3 D2 D1 DO
ON/OFF | I/O |MEM [ A19 | A18 | A17 | A16| A 15 [REG 1

WR RD | A19| A18 | A17| A 16 | A 15 |REG 2

REG1

ON/OFF : "1" makes REG1 available

I/0 t When "1", this block is allocated to I/0 space

MENW ¢ When "1", this block is allocated to memory space

A19-A15 : These correspond to address lines A19-A15 and set the
first five High Storage Bits which the memory block
uses with REG2 A19-A15.

REG2

¥R ¢ When "1", writable memory

RD : VWhen "17, readable memory

A19-A15 * REG1 specifies the bit (A19-A15) for comparison with
the address bus output. When this bit is "1",
conparison is not performed and when "0", comparison
is done. Vhen the comparison result is equal, these
are valid addresses for this memory block. As for
A14-A0, 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), thig
semory block uses addresses BOOOO-BFFFF (Hex).

D7 | D6 |D5 | D4 | D3 | D2 | D1 | DO |
A19 A18 A17 AL6|AI15: Als—ap
Address Bus — 1 0 1 1 U X
REG ] ——— 1 0 1 1 0 1 1 1
REG2 —— 0 1 1 0 0 0 0 1
Avail .address 1 0 1 1 X ! X
B XXX X

1/0 Block Control Register

D7 D6 D5 D4 D3 D2 DI DO

ONOFF [A9 [A8|Aa7 A6 (A5 |A4[A3]|REGI

—

‘AQ A8|AT7T|A6|A5|A4]laAs3 REGZi

The 1/0 Block Control Register and Memory Block Control Register=
have the same functions. I/0 Address Lines compared are [/0
Control REGl and REGZ2 but the extent of the comparison is

limited 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 I/0 adapters whic
users can develop themselves.

Hajor Characteristics

- 64 Pin Connector is used

- "READY" signal is available for lov-speed 1/0 features and
slover access time memory

- Maximum load is one standard TTL

- 128KB RAM card, Expansion Board Adapter and other 1/0 featuras
are connected.
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The following

3 Signal Name Pin (A) Pin (B) Signal Name
T no Al B 1 Dl
D2 2 2 D3
D4 3 3 D5
D6 4 4 D7
GND 5 5 GND
A0 6 6 Al
A2 7 7 A3
Ad 8 8 A5
A6 9 9 37
GND 10 10 GND
A8 11 11 A9
Al0 12 12 All
AR 13 13 A13
Al4 14 14 Al5
}_+ 5\ 15 15 +5V :
A 16 16 16 Al7
| A8 17 17 | A ,
| —IOR 18 18 | —Iow ]
| —MEMR 19 | 19 —MEMW |
ALE 20 | 20 HLDA |
CPU CLK a o2 GND )
10/—M 22 22 DOT CLOCK |
| OPEN 23 23 | OPEX
EADY 24 24 | RESET
25 2% | —ETSC |
26 26 | [RQ2 |
27 27 IRQ 7
28 | 28 —DEN |
R REFC Z
Ao X | 30 30 GND i
| .t\.\l"oi)i-':_ir__g_ 31 | OPEN ;
Lty Ty 2 -1V '

Figure 2-11

Expansion Channel
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2. Base System

Remarks) I/0 refers to the direction seen from the systen

board.
Each signal is at standard TTL level except for AUDIO.

Signal 1/0 Description

D0 - D7 1/0 Data Lines 0 - 7: These lines provide data
bus bits 0 to 7 for the processor, memory and
I1/0 Devices. DO is the Least Significant Bit
(LSB) and D7 is the Most Significant Bit (MSB).

A0 - Al19 0 Address Lines 0 - 19: These 20 address lines
allov access of up to 1 megabyte of memory.
A0 is the least significant bit (LSB) and
A19 is the most significant bit (MSB).

-10R 0 1/0 Read Command: Vhen this command line output
is "0", it instructs an I/0 device to drive its
data onto the data bus. This signal may be
driven by the 8088 microprocessor or by an
external bus master(such as the DMA controller)
after it has gained control of the bus.

-10¥ 0 I/0 ¥rite Command: When this command line
output is "0", it instructs an I/0 device to
read the data on the data bus. This signal
may be driven by the CPU or by an external
bus master (such as the DMA controller) after
it has gained control of the bus.

-HEHUR 0 Memory Read Command: This command line
instructs the memory to drive its data onto

the data bus.

-HENV 0 Memory VWrite Command: When this command line
output is "0", it instructs the memory to
store the data present on the data bus.

ALE 0 ADDRESS LATCH ENABLE: This line provides the
timing signal to latch the address bus.

HLDA 0 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

Description

Signal 1/0
CPU CLK 0
10/-M 0
READY I
RESET 0
-EXRD 0
-ETCS 0

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.

70 140 ns 70 140 ns [—-
ns

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 I/0 accesss if this line is "low", it
allows memory access.

This line, normally "high"("ready"), is pulled
"low"(not ready) by a memory or I[/0 device
to lengthen I/0 or memory cycles. It allows
slower devices to attach to the I/0 channel
with a minimum of difficulty. Any slovw
device requiring this line should drive it
low immediately upon detecting a valid
address and I0/-M signal. Machine cycles
(I/0 and memory) are extended by an integral
number and CLK cycles (210 ns). Any bus
master on the I/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 subsysten.

This line is used to reset or initialize

system logic upon powver-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.

EXPANSION BUS READ CONTROL: This line is
used to control the direction of data flow on

the gxpansion channel. The read status makes
it "o",

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

Signal

IRQ1
IRQ2
IRQ4
IRQ7

-HRA

-DEN
R/-DT

AUDIO

A HODE

REFC
DOT CLOCK

1/0

Description

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 with IRQ1 as the highest priorit
and IRQ7 as the lowest. An interrupt reques
is generated by raising an IRQ line from "lo
to "high"” and holding it high until it

is acknovledged by the processor.

Hold Request: This line indicates that
another bus master is requesting the I[/0
channel. When an I/0 channel issues a -HRQ
signal, the 8088 processor will respond

to the -HRQ by asserting an HLDA, after it
lets the data bus and address bus
relinguish to an external bus master

(such as the DMA controller). As a -HRQ is
not an asynchronous signal, it should be
synchronized to the systenm clock.

DATA ENABLE: This signal makes the data busmm
available.

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

I1/0 devices connected to the expansion chan g
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 memory space
vhich 128 KB RAM card uses fixed after the
memory on the board when in English mode.

This line is used for dynamic RAM refresh.

14.318 MHz Clock
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2.2 Fundamental System Function

2.2.8. Cassette Interface

The cassette interface is controlled by software. Output from
the 8253 Timer 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.
Vhen the relay is inactive(Motor is disabled), the cassette
output signal has a wrap feature which connects the output to

the input.

Data Format

e . - : {f
. Leader Synchronous Bit - Synchronous Byte = Data CRC ' Data CRC !
(B O  Block | Block | L
)
. Data CRC Trailer
, Block | e SIS
Contents Description
Leader FF (Hex) of 256 bytes
Synchronous bit 170" bit
Synchronous byte 716" (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 Format

|- 250us —f

bit "0° N— |

b 50048 —0 |

i""ﬁ 500u$ ——]

bit "1 —

F |00°,uS

4

Figure 2-13 Bit Format
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2. Base System

; Cassette Tape Vrite
¢
3 Cassette tape write is performed from MIC DATA OUT (Timer 2
t outpu?). The cycle of Timer 2 is 0.5ms for bit 0 and is 1lms
; for bit 1. Data are written in units of 256-byte (Block)
3 ;gd ;hen th: Ifngth of data is shorter than multijplies of
A 6-byte, the last available data are re t i
b complete the block. REtediix BPRtiEh bo
]
+ 5V
74LS 125 3.0K
< 4.7K
Timer 2 Output I > Wrap test data
\x T 0-0t
1 - MIC DATA OUT
150 ; 0.01
Figure 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 ("0") and synchronous byte are read. At the point wvhere
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 0 interrupt is not allowved while reading the cassette tape.
Data read is input from CASS AUDIO to PC4.

18K M

1 18k
0.047 18K :&—* PC4
CASS AUDIO -—I—i
]_Q] 18K

Multiplexer

Figure 2-15 Cassette Read
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2. Base System

Hotor Control

Vhen both PB3 and PB4 are "0", the relay is active and the motor
is turned on.

-P83
(MOTOR ON)

Driver To Motor
i — >0 | &

(BEEPER MOTOR)

Motor Control Relay

Figure 2-16 Cassette Notor Control

Hardvare Interface

; Pin No. |  Signal Name . I/(')_.
[ _1__IGND =y
‘ "OPEN ‘
OPEN
"CASS AUDIO - |
| MIC DATA OUT O
. MOTOR CTL  —
. CASS MTL CTL, —

| OPEN N

XN || W

(System-Side)

Figure 2-17 Interface Connector (J10)
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2.2 Fundamental System Function

2.2.9. Sound Subsysten

The nucleus of the sound subsystem is an analog multiplexer (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 gain is unique to and
consistent with each sound source. The amplifier is configured
as a single-pole low pass filter with a 3dB cut-off frequency

of 4.8 KHz. This filter is used to "round” off the corners of
the square-wvave 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 1V P-P alternating
current and can drive a 10K Ohm or greater input impedance.

Sound source selection depends on the configuration of port bits
PB5 and PB6of 8255A PPI. Power-on selects Timer 2.

PB6 PB5 Selected Sound Source
0 0 Timer 2 output

0 1 Cassette Audio

1 0 1/0 Channel Audio

1 1 Sound Generator

(1) Timer 2 Qutput
Beepr or simple tone is output.

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

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

(4) Sound Generator
SN76488A is used.
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2. Base System

1

d PB 5

' PB 5—1

i

b

§ _

# Timer 2 Output — ~— Monitor Display

i

‘ Cassette Audio—{ M ulti-

5 pleser —  Filter RF Modulator

4 1/0 Channel—{ (MPX)

! Audio

4

¥ Sound — External Amplifier
Generator (Audio Interface)

Figure 2-18 Sound Source

The RF modulator is included in the TV Adapter. It modulates the
the audio signal and sends it with the screen signals to the TV
set.
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2.2 Fundamental System Function

The IBM 5510 uses SN76489A as its sound generator. Its I/0
address is CO0 (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 sinultaneous tone. A 3.579 MHz Clock Input is used.

The following is a description of each configured element:

3.579MHz ﬁ II =2 'I —_ A lf\llenunlor '—

Tone Generator1

{ 5 c Attenuator
D0~D7?7 3 Tone Generator 2 L
IN
1 : [ Attenuator ouT
Tone Generator 3 Output Amplifier

—WE o— ]
—CE 00— ]

READY =16 2/4/8 Counter H Atlenuatur—l——‘

Noise Generator

=
2
B

ERTIRERI]
.|.
2
I
~

Figure 2-19 Sound Generator Block Diagram

2-33



2. Base Svystem

CPU Interface

The system microprocessor interfaces with the SN76489A by means
of the 8 data lines and 3 control lines (WE,CE and READY).

VE stands for Write 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 information are required to select the attenuation.

Al byte data transfer is required. It requires 32 clock cycles
to write 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 vhich determines the destination control

register. The register address codes are as follows:

Bit Control Register Hex

MSB R2 R1 RO Destination

1 0 0 0 Tonel Frequency 8

1 0 0 1 Tone 1 Attenuator 9

1 0 1 0 Tone 2 Frequency A

1 0 1 1 Tone 2 Attenuator B

1 1 0 0 Tone 3 Frequency C

1 1 0 1 Tone 3 Attenuator D

1 1 1 0 Noise Control E

1 1 1 1 Noise Attenuator F

7 6 5 4 3 2 1 0 7 6

. |R R |Rro|F|F]F|F] [ 0]X
MSB 1st byte LSB 2 nd byte

Figure 2-20 Control Register 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 2nd Byte LSB
Register Data Data
1| R2(R1|RO|F3{F2(F1|F0 0| X | F9|F8|F7|F6/F5|F4

(1) Register is selected by RO - R2

R2 Rl RO | Register Assignment

0 0 Tone 1 Frequency
0 Tone 2 Frequency

0 0 Tone 3 Frequency

(2) Frequency is set by FO - F9 (10 bit binary number). F9 is

the most significant bit and FO is the least significant bit.

[Q‘[FSEFTIFG 'rs[eF3]F2[F1 [ Fo]

The frequency can be calculated by the following:

N

f = (HZ)
32n

Where N=Base clock frequency (3.579HHz)
n=10 bit binary number (F0 - F9)
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2. Base System

The folloving is an example of obtaining a 440HZ frequency:

440 =
n = 254

3579000

——————

32n

Bit positions

of F9 - FO are

001111111 0.

The attenuator allovs 15 stages of sound volunme,
0dB to 28dB, based on the 1 byte of data issued from the CPU.

Data Format (1 byte transfer)

MSB

LSB

Register

Data

1| R

2|R1

RO

A3

A2 ]Al

A0

(1) Register is selected by RO - R3.

R2 R1 RO| Register Assignment
0 0 1 Tone 1 Attenuator
01 1 Tone 2 Attenuator
1 0 1 Tone 3 Attenuator

ranging

(2) Sound volume is set every 2dB each by bits A0 - A3.

dB| A3 A2 Al A0 | Hex [[dB| A3 A2 Al A0 | Hex
0{o0 o 0 O 0 6{1 0 0 0 0
210 o0 0 1 1 81 0o o0 1 9
410 0 1 0 2 201 0o 1 0 A
6] 0 0 1 1 3 2411 0 1 1 B
8/ 0 1 0 0 4 (261 1 0 O C
00 1 0 1 5 (2] 1 1 0 1 D
1210 1 1 0 6 281 1 1 0 E
“Hlo 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 -0OR
feedback-network. The feedback network has provisions to
protect the shift register from being locked in the zero state
(periodic noise).

Data Format ( 1 byte transfer)

MSB LSB
[1]r2]R1[R0] x[FB[NFINFO|

(1) Register is selected by RO - R2

R2 Rl 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 NF1 and NFO

NF1 NFOQ | Shift rate
0 | N/512
1 N/1024
0 | N/2048
1

Tone 3 frequency output

0
0
1
1

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

Audio Mixer

The audio mixer sums the three tone-generator outputs and the
noise generator output. The output buffer will generate up to
10mA.

Hardvare Interface

| Pin No. Signal Name

@‘2 1 GND

2 AUDIO

Figure 2-21 Audio Interface Connector(J11)

2.2.10. Beep Subsystenm

The system beeper is a small piezoelectric speaker, which
can be driven from one or two sound sources.
The tvo sound sources are as follows:

- 8255A PPI (PB4) Output
- 8253-5 Timer 2 Qutput (Timer clock)

The input clock for this timer is 1.19MHz.

P8 | ————
Timer 2

Driver |——= Speaker

PB4

Figure 2-22 Beep Circuit
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2.2 Fundamental System [unction

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 fros
PC6, the software de-serializes them using the 8253 Timer 1.

Start Bit Data Bit
! | : [
: 1 ' 0 : 1 ‘
Kevboard / 4 ' y
Data : !
~— 3305~ l
(//l 30 722045
NMI !
, i
Sampling ¥ g W ) ] B 4
Time

L 5 times sampling at 1 sampling time

Figure 2-23 Samplinsg

The leading edge of the start bit will 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 micro-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 sample by majority
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 vhether the received data has an error or
not. There are two kinds of errors, Phase and Parity errors.

Cause

Error

Phase Errors The 1st half of the bit-cell sample is not equal
to the inverse of the 2nd half of the bit-cell

sample.

The received encoded word did not maintain odd

Parity Errors
parity.

Errors vill be signaled by the processor with a short

tone fro! the beeper or external speaker.
Output vwill be made to external speaker, if both of

PB5 and PB6 are 0 and to the beeper if PB4 is 0.

Remark)

Keyboard Data

T3 To 8255 PC 6
~IR DATA T‘NMI Latch
D Qe To 8255 PCO
~CBL DATA >CLK

e
—CBL CONNECTED

‘L-‘D* NMI Interrupt
—NMI MASK

(from Port AO)

Figure 2-24 Keyboard Interface Block Diagranm

2-40



2.2 Fundamental System Function

Operational Parameters

The operational distance from infrared devices to the systenm
is 5 meters (line of sight). Operational efficiency can be
inpaired by outside sources. Those sources are, excessively
bright lights and high voltage lines. A keyboard cable is
reconmmended for those instances.

Port A0

Port A0 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 NMI 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 timer to
determine vhen to interrogate the serial stream. Depending on
vhether 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 vas 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 "07,
data are read from the cable and when "1", from the IR receiver
board. The 8088 processor uses one 8255 PPI 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 transmittedilil
from the keyboard and sends it to the system. The infrared
sensitive device is located on the front of the card and receive -
its input through an opening in the front of the system unit box
There is also an infrared transmitter mounted on the receiver .
card for diagnostic purposes.

IR Receiver

Z Photo Diode AGC

Keyboard — —{ Demodulator

IR (First AMP) (Second AMP)

1

Test
Circuit

Output

Test Signal (System Fou-

Figure 2-25 IR Block Diagranm

The infrared receiver is mounted on the system board with a 5-pir
connector.

Pin No. Signal Name 1/0
3 1 1 —IR KBD DATA 0
2 —IR TEST DATA| |
4 GND -
5 +12V I
(IR-Side)

Figure 2-26 IR Connector specifications (J7)
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2.2 Fundamental System Function

Keyboard Cable Interface

The keyboard cable connects to the sytem 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 povwer is supplied from the system unit.

. Pin No. | Signal Name o
SRR S M) o

| 2 T -
3 | GND o
4 | -CBL KBD DATA . 1
| 5 | —CBL CONNECTED ! 1

"6 | Opem S

(System Side) B -

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 1/0
address is common and is 201 (Hex).

Vhen the data are read from the joystick, the following datg
are sent on the data bus:

. ;
Joystick2 Joystick 1 Joystick 2 Joystick 1
Switch | Switch | Switch [ Switch | Coordinate | Coordinate | Coordinate | Coordinate
42 #1 #2 #1 Y X Y X
Bit7 Bit6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0

]
l——-— Switch Input ——

Resistor Input

Svitch Input

Svitch 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 ohnm
pull up resistor connected to +5V. When the button is depressed
it is read as 0 and vhen the button is not depressed, it is readmm
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
hardvare 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 I/0 address 201 (Hex) is read. The softvare can
determine the coordinate value based on this.

The width of the pulse is calculated by the following formula:
Tine = 24.2 micro sec + 0.011 X R micro sec

where R is the resistance in ohams.

Resistor
X Coordinate Resistor Input —————{ Value
Y Coordinate Resistor Input ————— ‘
»| Pulse
Conversion
I/0 Write — )
CS
1/0 Read J

Buffer
Data Bus _«

(v
DO~ D7 —\
Switch 1 Input

Switch 2 Input

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

Hardvare Interface

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

Pin No. Signal Name 170
6 1 SW 1 I
1N } 5 2 SW 2 1
o S 5 3 RX 1
) y 4 RY 1
5 +5V 0
6 GND =
7 Open -

(System Side)

Figure 2-29 Joystick Interface Connector (J13, J14)
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2.2 lFundamental System [‘unction

2.2.13. ROM Cartridge

Vhen a ROM cartridge is inserted into either one of two identical
slots in the front of the machine, ROM is added to the system
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 cartridsge.

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

Cartridge ROM Storage Allocations

Address map of system ROM and ROM cartridge is as follows:

System ROM ROM Cartridge
Address

Chip Select Contents Chip Select Contents
D0000~D7FFF EROM 2 Application
D8000~NFFFF — — EROM 3 Cartridge
£0000~E7FFF BASIC EROM 4
E8000~EFFFF IROM 7 EROMS5 Special
10000~ F7FFF Kanji Dictionary EROM 6 Cartridge -
8000~ FFFFF BIOS EROM 7

Figure 2-30 Cartridge ROM Chip Select

- The system ROM on the board is selected by chip select IROM 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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. Base System

Normally, application cartridges should use ERON 2 and
(D0000 - DFFFF). us EROM

Vhen EROM 4 - ERON 7 (E0000 - FFFFF) whose address space is
shared by the system ROM, is used, addressing Bust be done

carefully.

EROM 4 and 5 are used for Language ¢ : ehich wi
compete with BASIC. ompilers Vvill not

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

Vhen ERON 4 - 7 chip selects which will compete vith the
system RON is used, ROM space allocation of the system ROM

vill be as follows:

1. F0000 - FFFFF (64KB)
2. F8000 - FFFFF (32KB)
3. All area deletion

This ctlange of: ROM space allocation is made at the time of
self-diagnostic test right after the system pover-on or syst

reset.

Vhen tvo cartridges of different modes are used in
combination, "Error L" will be displayed. To continue, the

carriage return key should be pressed.
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2.2 IFundamental System Function

There are some ground rules to follov 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
0,1 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

Locations 0 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.

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 hov much ROM to
check. Address space for a ROM cartridge is on a 2048 byte
boundary.

Locations 3, 4, and 5 contain a Jump call which is used to
jump during an initialization routine. For cartridge
programs that are "IPL-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.

Location 6 should be 00.

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.

(2)

Base System

words and rup

folloved: under

For cartridges which include DOS command
DOS, the folloving conventions should be

r_Location ! Contents
| o | e S
0, 1 E 55AA (Hex) : For English Mode
‘ ! AAS55 (Hex) : For Native and Extension Video Mode
2 fl Length
3-5 ¢ Jump to initializing code
? 6 ! The length of the command word
7 i Command name
Y Location of jump, when command name is typed
PX The length of the next command word, or 00(Hex) when no more
’ command words exist.
f Last 2 bytes | CRC Bytes

Locations 0 and 1 are used to check whether there is a
cartridge inserted during self-diagnostic test. 55AA (Hex)
or AA5S5 (Hex) indicates that a cartridge is inserted.

Location 2 contains a length indicator representing the

entire address space taken by the ROM on the cartridge. The
algoritha for determining the contnts of this byte is

(ROM data size/512). The contents of this byte are used by

the CRC check routine to determine hov much ROM to che
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 command name pointers. If a cartridge
has a routine called "Test™ at location 0FB5 (Hex. offset
from the start of the segment that the cartridge is in)

that needs to be executed when "Test” is entered as a DOS
command, the entries (in Hex) at locations 6 - Y would be:

Location 6 04 (4 byte length command namg)
Location Z 54(T), 45(E), 53(S), 54(T) TES T
Location Y B50F (offset s OFB5)

Until the count field changes to 00, which occurs after
the last name pointer (6-Y), the next name pointer will

be set.
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2.2 Fundamental System [‘unction

CRC byte: The last two locations of the address space used
by the cartridge must be blank. CRC character§ 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.
The cartridge chip selects should specify EROM? or EROM3,
vhen the cartridge is designed to run application Prograss
wvhich are written in the Basic language, because.the Basic
Interpreter addresses EQ0000 (Hex). When the Basic In?er-
preter is activated, a check is made to see if there is a
cartridge application at D000O (Hex). When there is a -
cartridge application and its format is correct, the appli-
cation is loaded into RAM and run.
The format for interpretable BASIC code must be as follows:
! L.ocation Contents ;
| o1 55AA (Hex) : For English Mode |
AAS5 (Hex) : For Native and Extension Video Mode i
2 Length l
3 CB (Hex) l
4 AA (Hex) |
- 55 (Hex) ‘
6 00 (Hex) I
7 FF (Hex) for unprotected Basic Program i
i
FE (Hex) for protected Basic Program !
8 Starting address of Basic Source Code ;
= n FF (Hex). Padding to next 2048 byte boundary '
| lastZbytes | CRC Bytes {
Locations 0 and 1 are used to check whether there is a

cartridge inserted during self-diagnostic test. 55AA (Hex)
or ARASS (Hex) indicates that a cartridge is inserted.

Location 2 contains a length indicator representing the

entire address space taken by the ROM on the cartridge. The
algorithe 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. Location 3 must be CB (Hex. Far Return instruction).

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

4.

5. Location 6 must be 00.

6. Location 7 can either FF (Hex) to indicate an unprotected
Basic Program, or FE (Hex) to indicate a protected progranm.

7. Location 8 wust be the start of the Basic Application
progran.

8. CRC byte : Ti.le last tvo locations of the address space used
by the cartridge must be blank. CRC characters will be
placed in these bytes wvhen the cartridge is built.

AlB

ROM No Address Chip Select
ROM 3 D8000~DFFFF EROM 3
ROM 2 E0000~E7000 EROM 4
ROM1 E8000~EFFFF EROM 5

Figure 2-31 ROM Cartridge
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2.2 l“undamental System Iunction

Hardware Interface

There are two slots for ROM cartridge insertion aqd Fhey both
have the same function. The follovwing is a description of pin
allocations and signals:

Signal Name b i Signal Name
{A) (B

GND Al B1 —CTWR
—CARTRIDGE RESET 2 2 —EROM7
—EROM 5 3 3 —EROM3
—BASE 1 ROM 4 4 Al4

Al3 5 5 Al2

A8 6 6 A7

A9 7 7 A6

All 8 8 A5
—BASE 2 ROM 9 9 Ad

Al0 10 10 A3

D7 11 11 A2

D6 12 12 Al

D5 13 13 AQ

D4 14 14 DO

D3 15 15 D1
—EROM?2 16 16 D2
—EROM¢4 17 17 —EROMS6
+5V 18 18 Open

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

2-53



2. Base System

Remarks) 1.
2.

Signal

A0 - Al4
po - D7
-ERON2 - 7

-BASE 1 ROK

-BASE 2 ROM

-CARTRIDGE
RESET

-CTWR

1/0 is referred to as "System-side"” view.

Each signal

170
0
I

0

is at a standard TTL level.

Description

Processor Address line AQ - Al4
Processor Data lines

These chip select lines are used to
select ROS modules.

Vhen wired to A01 pin (GND), -EROM7 is
made available. Addresses F8000 -

FFFFF (Hex) are used by the ROM cart-
ridge.

Vhen wired to A01 pin (GND), -EROMS is
made available. Addresses F0000 -
F7FFF (Hex) are used by the ROM cart-
ridge.

This input when "lov" causes a reset to
the system. The system vwill remain
reset until this line is brought back tc¢
"high”. This tab is usually wired with
an L shaped land pattern to the GND at
A02 wvhich provides a momentary "reset"
vhen a cartridge is inserted or removed

Memory ¥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.

25pin
8 Connector
Buffer Data Latch
8
™ Enable CLK | g
Transceiver
8 8
i
Address
by
Data
Read
Data Write
X0 =M
—_—
Write Control
Status Read
Read
Control
Command Control ‘
Decoder Buffer Latch Driver SLCT IN
STROBE
Enable 50 5 CLK AUTO
d FDXT
INIT
* Enable
. ERROR
™ CLR SLCT
PE
ACK
BUSY
Reset

Figure 2-33 Printer Interface Block Diagran

2-55



2. Base System

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

Bus IRQ ™

Level 7 Interrupt
—ACK

o

Control Bit 4

Figure 2-34 Printer Interrupt

170 Addresses are as follows:

WO Address
{Hex)

378.37C Data Latch
379.37D Status
37A.37E Control Latch
37B.37F Reserved

Allocation

Remarks) Address line A2 is not decoded and therefore either on
of tvo I/0 addresses are to be used.

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

Data Latch (I1/0 address 378 or 37C)
Printer output data are temporarily kept in the Data Latch.
Status (I/0 address 379 or 37D)

Input data read at 1/0 address 379 or 37D contain the following
printer status:

Bit 7 (BUSY): Vhen "0", a printer cannot accept data.
Folloving are instances where "0" is set:

.1, Data Transfer

2. Printing
3. An error occurs
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Bit 6 (ACK):

Bit 5 (PE):

Bit 4 (SELECT):
Bit 3 (ERROR):
Bit 2 (KJ-CD):

Bit 1,0:

2.2 Vundamental System Function

When the printer finishes accepting dgta.
it will return the signal -ACK to notify
the system that it got ready to accept the
next data.

When the printer paper runs out, "1" is set.
Vhen the printer is selected, "1" is set.

Vhen a printer error occurs, "0" is set.

Vhen "1", connection to an Image Printer
is assume.

Open

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

signal.

Bit 7, 6, 5 :

Bit 4 (INTR):

Bit 3 (SELECT IN):

Bit 2 (INIT):

Bit 1 (AUTO FD):

Bit 0 (STROBE):

Open
Vhen "1", an interrupt is possible (Level 7).

Vhen "1", it is possible to control the
printer from the CPU.

Vhen "0", the printer is initialized.

(More than 50 microseconds is required.)

Yhen "1", a line feed is performed
after each line is printed.

5 microsecond pulse (level "1") allovws
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.

Pin No. Signal Name 1/0
PP i =
- A 07

§ ———_ 10 —ACK |
25 @ 1 BUSY 1
12 PE 1
(Svstem Side) 13 SLCT I
14 —AUTO FD | O
15 —ERROR 1
16 —INIT 0

17 | —SLCTIN | © ’?

18 'oKi-cD 1

19—25 6xp b — ]

Figure 2-35 Printer Interface Connector (J12)

BUSY
- ACK :
: 0.5us Minimum
about Sus
il S N
. |
]
i |
| 1
| I
DATA . : :
- STROBE '

Figure 2-36 Timing Chart
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2.2 Vundamental 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 (Full Keyboard). The keys are arranged in a
standard typewriter layout with the addition of function keys
and cursor keys, All keys are typamatic keys. (When 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, power s supplied from the system unit and
signals are transmitted via the cable.

e O

HEEEREEEEEBEEREHE QRO
@l@llllll@l I BEEr
.@Il@ll@@llll 290
-@@IIIIIIIII. I I@I
M B BRER BB 8

Figure 2-37 Full Keyboard

B 80200 apEEa

I@l@lﬁlllllll@-ll
l@lll@llllll BRE
=i
B

Figure 2-38 Compact Keyboard
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2. Base System

Transaitter

Serially encoded scan codes are transmitted to the system unit
vith a bit cell of 440 micro-sec. (0dd parity) After each scan
code is transmitted, they are added with 11 stop bits. When

infrared link is used, logical 1 contains a 40 KHz(50 % duty
ratio) carrier burst signals.

| 115t0p Bits|

)
ls[odoqoﬂoﬂoqoﬂosb7lpl = |5]m4°4°2|
—| | Bit Cell

Data =" 2" Parity = "1’

Cable Data

Jrjafrjrfrjofr]ojof]

Infrared Data

AR IR =

Cable | Bit "1 | | Bit 0|
22OHSL— —.l 220,.: Sb
W0us 440,
lofrared | Bit "1 | | Bit 0|

“mroKHz 50% l".lu 40KHz 50%

uly Cycle 20,9 | I.D_ut) Cycle
ﬂ 62. 5ys 62 5409
“0pS 4405 L

Figure 2-39 Keyboard Data Transmission Format
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2.3 Kev hoard
Micro Processor

The keyboard contains a microprocessor and its functions are as
follows:

- Suppress Chattering

- Scan Code Conversion

- Typamatic

- N Key Roll-over

- Sinmultaneous Keystroke check

- Fronmn parallel to serialized Scan Code Conversion
- Biphase Modulation

Vhen keys are not pressed, the keyboard is in a standby-power
dowvn 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 system unit.
The scan code vhen a key is released, is obtained by adding

80 (Hex) to the scan code when a key is pressed. For instance,
the scan code of "ESC" when pressed is "01" and is "81" when
released. (Reference : Appendix C)

Error Detect

The keyboard has an N Key Roll-over function. Every combination
is possible at N = 2 and vhen at N = 3, more than 95 % will be
correctly processed. VWhen Keys of unavailable combination are
pressed, scan code 55 (Hex) is sent to the system unit as a
phantom key and notifies it that the keystrokes are in error.

In this case nothing will appear on the display or incorrect
words will be displayed.
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2. Base System

2.4. Pover Unit

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

Power Unit within an Expansion Unit

[ |
! 1
! '
! P38
'
' ACW ol -12v
] o ._.‘.3' s12v
1
1 ) :\‘_;CB Regulltor ‘J‘_‘—' 2 -O| + 5V Lixpansion
| ! T 12 e B
i ' JwislT T GND
| 1
. ; | o | uv
L
S 1 GND £ i
:j i f GND Dls'l\elle
o e
; |
b 1 i
i I L s smsars & s m S S S S o e - -
! 1]
|
l1 1
1
i
| : Power Unit within a Svstem Unit
i [ S s Sls e e i B
P AC Ouiler OUTLET W P17
; o O— 5
i i OUTLET|B il
O—:‘ T O] +12v .
Power Switch |gwq | Recul 351 . sy System
: r—-O/O——OTLW— €gu 'lorA,L; — 2 GNo Boeard
W3 HE
: | —o0% ] o s GND
X L 2 ; IJWAS
. sw1 | Ho v
100V ac : A%;' i O | GND Diskette
] I acel L—"'%o GND Drive
: o O [ -5v
| 1
Locrw sne wose s smsas & o & aiasmme -

Figure 2-40 Powver Unit Logic Diagranm
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Pover Specifications

2.2 Yundamental System I unction

Voltage é{::_t::gt l\é?::ll::? Ripple Variance
+ 5V 3.6 A 5A 100mV |*£5%
+12V 0.8 A 1.15A 150mV | £5%
—12V 0.05A 0.05A 100mV |[*£5%
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3. Video Subsystenm

The video subsystem allows the IBM color display, a vide variety
of television-frequency monitors, or ordinary home TV sets to
display characters and graphics. It can operate in black-and-
vhite as well as in color mode and provides a lightpen interface.
In this chapter, an overall description of the VSS is mentioned

first, follovwed by descriptions of the functions of the three
video processors (VP1, VP2 and VP3).
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3. Video Subsystem

3.1. Introduction

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

Video processor 1 (VP1) is used both in English and in Native
mnode. It can process alphanumerics and special characters

(8 x 8 dot) vhich are compatible with PCjr. It can also process
a mnaxinum of 640 x 200 dot 4 color graphics.

Video processor 2 (VP2) is used in Native mode. It can

process Kanji, Hiragana, full and half-size Katakana characters,
alphanumerics, special characters and a maximum of 640 x 200

dot 4 color graphiecs.

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-numerics, special characters, grid lines which are

compatible 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 mode. They are as follovws:

3.5 Wiz ¢ 160 x 200 dot
7 Mz t 320 x 200 dot
14  Kiz : 640 x 200 dot
20  MNHz ¢t 720 x 512 dot
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Remarks) 1.
2.
3.

Figure 3-1

CRTC |

Display

cpru
= 1
' 64K RANI:
| CG 1
64K |F-=d |— AN
RAM . Spec. char.
VRAM 1
Video Processur 1 |
(VP 1)
| Miser
Address |
Multi-
plexer
Video Processor 2 ||
(VP 2)
- |
| 32k VRAM | | |CG2
i Kanji
. ] Hiragana Gaiji
32K Katakana RAM
VRAM AN
special char.
VRAM 2 l
r Video Fr;;e;;o-r-B 1,
| (VP 3) !
| o D
CG : Character Generator
===t Option
AN : Alphanumerics

Video Subsystem Block Diagran
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3. Video Subsystem

3.2. Video Subsystem Hemory Usage

The base video color/graphics subsyster accesses 64K bytes of
systeam read/vrite memory (RAM) and 32K bytes of video RAM.
Vhen an optional RAN card (64 KB) and an Extension Video Card
(32 KB video RAN included) are installed, video RAM space is
expanded.

The memory used by the VSS is separated into VRAM 1 and VRAM

2. VRAN 1 consists of 64 KB memory on the system board which
is provided as & standard feature and 64 KB of expanded memory.
VRAM 2 is 64 KB of video RAN (32 KB of expanded memory).

The reading/vwriting of video RAM is usually performed by first
specifying the page and by using the virtual address.

If an additional 128 KB of memory is added, it can not be

accessed by the VSS and cannot be used as video RANM. Vhen 192KBew
of expanded menory (one 64KB RAM card and one 128KB RAM card)

is added, the address space of the 128KB expansion comes first,
folloved by that of the 64KB on the system board and the 64KB
expansion card (Reference: 5.5 Memory Map).

The memory for displaying screens by the VSS (video RAM) uses t hmm
folloving three concepts:

- Virtual Address
- Page
- Page Register

Virtual Addresses

B8000 - BFFFF (Hex) are virtual addresses for VP1 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 performed from the CPU to these addresses, the
read/vrite is performed on the pages (any of 0 - B) vhich are
specified by the CPU page register.

Page

A page is a memory block separated jnt, 16 KB units. It is par®

of a total of 192 KB memory whijcp "
neaory and 64 KB of expanded pep yonsists of 64 KB of base (V R -

o y
1) plus 64 KB of Video RAN (VRAW 2) “aﬁ;"gc:g:al,”d%zglﬁe

vith 1, 2 or 4 pages. The nupper o pagos n is Lop feplay
a screen depends on the number 4f o] necessary to

resolution. Four pages are pec ors and the display 5 dotm

2 color or 360 x 512 dot 4 °°l°is:2::eﬁo display a 720 x 51
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3.2 Video Subsystem Memory Usage

> Page B
- Page A
Page 9
Page 8
Video RAM
Address
FFFFF
!
CPU - C0000 CRT Disolay
L ay
Pipee, Sy Video Data B8000 Pape Selecy — 1sp
20000
Page 7
Page 6
Page 5
> Page 4 >
Page 3 10000
+ Page 2
Page 1
Page 0
00000
Memory

Remarks) The memory addresses shown above are correct for the

case vhere only 64KB of expanded memory is installed.
(Reference : 5.5 Memory Map)

Figure 3-2 Video Memory Map

3-5



3. Video Subsystem

Page Register

Pages 0-7 are allocated for VRAM 1, vhile pages 8-B are for

VRAN 2. The pages are selected by the page register. The I1/0
address for VRAM 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 Page Register ]
specifies "page"” for read/vrite from CPU to video RAM.

- CRT Page Register .
specifies "page” for display on the screen.

5 Page Register 1 Page Register 2

| (I/0 address 3DF) (I/O address 3D9)

ETBi t | Meaning Remarks Bit Meaning Remarks

| 0 | CRT Page 0 ||CRT Page || 0 | CRT Page 0 |\CRT Poge
i 1 i CRT Page 1 0-7 specified 1 CRT Page 1 }S-B specified
{ 2 | CRT Page 2 2 Open

f 3 | cpu Page 0 CPU Page 3 CPU Page 0 }CPU Page
P4 CPU Page 1 0-7 specified 4 CPU Page 1 8-B specified
! 5 CPU Page 2 5 Open

L6 Display  Mode 6 Open

l Selection

| 7 Displa_\.' Mode 7 Open

L Selection

Figure 3-3 Page Register



3.2 Video Subsystem Memory Usage

Bits 0 - 2 )
Which page in VRAM 1 (16 KB/page) to display is determined
by these three bits in page register 1

Which page in VRAM 2 (16 KB/page) to display is determined
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 "0" and
virtual addresses of A00OOO-AFFFF (Hex) are used.

Bit 6, 7 (Only for VP 1)
VP1 display mode is selected.

| Bit7, Bit6 ' Meaning
s o Wi ;
0 0 ! All text modes |

0 ' Low resolution graphics mode !

|

1
1 0 Open
1 1 i High resolution graphics mode

SIS O — 3

Lovw Resolution Graphics Modes:

- 160 x 200 dots 16 colors
- 320 x 200 dots 4 colors
- 640 x 200 dots 2 colors

High Resolution Graphics Modes:

- 320 x 200 dots 16 colors
- 640 x 200 dots 4 colors

The CPU page register allows pages other than that being
displayed to be selected and to be read/written. 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 will 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 animation
effect without garbling the screen.

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

3.3. Character Generator

The Video Subsystem has tvo different character generators:
Character Generator 1 (CGl1) and Character Generator 2 (CG2).

3.3.1. Charactor Generator 1 (CG1)

CG1 consists of 2 KB of storage, for alphanumerics and special
characters and is used only by VPl. One character consists of
8 x 8 dots. CGl1 has a 350 ns access time/350 ns cycle-time.

An NM2364 (or equivalent) is used.

The kinds of characteré contained in CG1l are as follows:

- 16 special characters for games

- 15 characters for word processor editing
- 06 ASCII graphic characters

- 48 English characters

- 48 graphic characters for business use
- 16 symbols
- 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 IBH 5510 uses the JIS Level 1 Kanji character set.
CG2 contains Hankaku (half-size)characters of 8 x 16 dots
such as alphanumerics, special characters and Katakana, and
Lenkaku (full-size) characters of 16 x 16 dots such as

Hiragana and JIS Level 1 character set Kanji. CG2 contains

8 x 8 alpha/numerics, special characters and Katakana which
are used for 80 x 25 text mode display by VP2.

2 (12(32 ():onsists of four 32 KB ROMs of type TM23256 (or equiva-
ent

3. Access time and cycle-time are both 250 ps.

4. CG2 can be accessed from the VP2
fnte van ke Fead AHPCUCh b and VP3 code buffer and

‘ - . In order to display Kanii
characters in graphics mode, (g2 ;
is vritten on the video RAN, 1s read by BIOS and
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3.3 Character Generator

In order to distinguish one-byte (Hankaku) codes from twvo-

byte (Zenkaku) code, 256KB of virtual address space are

lzsegi The codes are then compressed 128KB of Kanji ROM
CcG2).

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

In memory, CG2 is allocated to 80000 - BFFFF.
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3. Video Subsystem

3.4. Display Function of VP1 and VP2
VP1 and VP2 have the folloving tvo display modes:

- Text nmode
- Graphics mode

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

VP1/VP2 Displaying functions

' Function l VP1 VP2

Text | 40 char. X 25 lines (AN) 20 char. X 11 lines (Kanji)
| Display 80 # X2 + (AN)%| 40 » X 11 + ( + )
‘ | 40 X 25 (ANK)
l 80 X 25 (ANK)
I

i
|
!
i
l
3
| Display | 320 X200
|
|
a
L

Graphics | 160 X200 dot 16 colors
v 4 2
| 320 X200 » 16 + % | The same as VP1
640 X200 ~ Z
640 X200 » v %
: Character | Alphanumeric JIS Level 1 Kanji
display Special Characters (16 X 16 dot)
. possible (8 X 8 dot) Hiragana (16 X 16 dot)

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

Katakana, Alphanumeric,

.E
|
!
E
i A
|
|
|
i

i Special Char, (8 X 8 dot)
; Super . ; ] : .
t Impose Graphics display only Graphics and Text display

Remarks) 1. % indicates that 64 .
foyWQT? * KB expanded memory is required
2. AN stands for Alphanygep; ‘o
and Katakana. "eric and ANk for Alphanumer!

Figure 3-4 VP1 and VP2 Display Functiop
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3.4 Display Function of VP1 and VP2
3.4.1. VP1 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 (CG1).

The display character codes are stored in even addresses, while

their character attributes are stored in the odd addresses next
to then.

Video RAM Addresses

[ o0 | ooor 0002 | 0003 | ooo4 0005
Character Code Attribute  Character Code Attribute  Character Code

§
re

{
el

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

VP1 Attributes

(1) Blink is possible

In the mode control 2 register, a "1" makes blink possible.

The number of background colors, however, is reduced to a
maxinmum of §.

MSB LSB

' 0 N 4 3 2 1 0
3 PA2 PAL PAO PA3 PA2 PAL PAO
— — ) L )

Foreground color (Palette address)

Background color ( Palette address)

Blink control
0 - Non-blink



3. Video Subsystem
(2) Blink is not possible

MSB LSB
7 6 5 4 3 2 1 0
PA3 PA2 PA1l PAO EAS PA2 PA1 PAOl
L -

Foreground color
(Palette address)

Background color
(Palette address)

3.4.2. VP2 Text Display
VP2 Attributes
(1) Blink is possible

In the VPZ mode control 1 register, if bit 6 is "0, 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 mode, an attribute has the same meaning as in
VP1.

MSB LSB
7 6 S 4 3 2 1 0

IN PA2 PA1 PAO 2nd PA2 PA1 PAO
L S | | S— |

Foreground color
(Palette address)

Zenkaku character
0 : 1st byte
1 ! 2nd byte

Background color
(Palette address)

Character
0 : Hankaku
1 : Zenkaku



3.4 Display Function of VP1 and VP2
3.4.3. VP1 & VP2 Graphics Display

VP1 and VP2 support the following six graphics modes:

Graphics Mode 1

Graphics mode 1 displays on an ordinary TV set, 12" golgr display
or 14" color display and has the folloving 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 LSB
7 6 5 4 3 2 l 0

[PA3 PA2 PAl PA0 PA3 PA2 PAl PAQ,
1st display dot 2nd display dot

Graphics Mode 2

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

320 dot horizontal and 200 dot vertical display
4 out of 16 colors can be displayed

16 KB memory 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 Mode 2 in Basic.

MSB LSB
7 6 5 4 3 2 1 0
PAL_ PAQ, PAL PA), PAL PAQ PAl PAQ

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

Graphics Mode 3

. . o . ) p

hics mode 3 displays high re§olut!on 2 color graphlcs an
?;azossible only on high-resolution displays. This mode has
the folloving characteristics:

- 640 dot horizontal and 200 dot vertical display
- 2 out of 16 colors can be displayed

- 16 KB memory per screen are necessary, as the color is speci-
fied for each dot

- 1 byte is required to specify 8 dots
- This corresponds to Screen Mode 3 in Basic.

MSB LSB
i 6 5 4 3 2 1 0

PA0 PAO %@ PAO PAO PAO PA0 PAD

8th dot
7th dot
6th dot
5th dot
4th dot
3rd dot
2nd dot
Ist dot

Graphics Hode 4

Graphics mode 4 displays on an ordinary TV set, 12" color displumw
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 memory per screen are n ; eci~
fied for each dot seessary, as the color is sp

- 1 byte is required to Specify 2 dots

- 64 KB expanded memory is required for ypg

= This corresponds to Screep Mode in Basié

MSB

LSB
76 5 4 3 2 g
[PA3_PA2_PAI PAQ PA3 PA2 pp, PAo

Ist display dot 2nd display do¢



3.4 Display Function of VP1 and VP2

Graphics Mode 5

Graphics mode 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 VP1
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 1 0
Even PAO PAO PAO PA0 PA0 PA0 PAD PAO
0dd  PAL PAL PAL PAL PAL PAL PAl PAL

8th dot
7th dot
6th dot
Sth dot
4th dot
3rd dot
2nd dot
1st dot
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3. Video Subsystem

Graphics Mode 6

Graphics mode 6 can display only on a high-resolution display.

This mode is achieved by combining two screens. One is screen

mode 5 of VP1 and the other is screen mode 5 of VP2. This mode
has the folloving characteristics:

640 dot horizontal and 200 dot vertical display
16 colors can be displayed

64 KB memory per screen are necessary, as the color is speci-
fied for each dot

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

The lovest 2 bits of the palette addre
value in VP1 video RAM. Ss are used to set the

MSB LSB
byte 7 6 5 4 3 2 1 0
Even PA0O PA0O PA0O PA0O PA0 PA0 PAO0 PAO
0dd PAl PAl PAl PAl PAl PAl PAl PAl

8th dot
7th dot
6th dot
5th dot
4th dot
3rd dot
2nd dot
1st dot
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3.4 Display Function of VP1 and VP2

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

MSB LSB
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

hT_Th_ﬂ~ _[ mr 8th dot
l

Tth dot
6th dot
5th dot
4th dot
3rd dot
2nd dot
1st dot

In graphics mode 8, methods of specifying the palette address
differs from those of graphics modes 1 through 5.

Mode 1 —5 address Mode 6 address Hex. Value

PA3 PA2 PAl PAQ PA3 PA2 PAl PAQ
0 0 0 0 1 0 1 0 0'A
0 0o 0 1 1 0 1 1 1B
0 0 1 0 1 0 0 0 2,8
0 0 1 1 1 0 0 1 3’9
O 1 0 0 1 1 1 0 $/E
0 1 0 1 1 1 1 1 3/F
0 l 1 0 1 1 0 0 6 C
Q 1 1 i 1 1 0 1 7/
1 0 0 0 0 0 1 0 82
1 Q 0 1 0 0 1 1 9/3
1 0 1 \ 0 0 0 0 A0
| ¢ 1 l \ 0 0 1 B’1
1 1 n 0 1 1 0 C/p
1 1 0 1 1 1 1 D.7
1 ] ] 0 0 | 0 0 E/4
1 1 1 1 [\ 1 0 | 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 kinc
of internal registers. There are internal registers for each ofm
VP1 and VP2 and also ones used commonly by VP1 and VP2.

To control read/vrite to a register, a flip-flop latch is used.
Each time & vrite is perforeed to an [/0 register, address/data
flip-flop latch will be reversed. When a read is performed,
this flip-flop changes to "address status".

Read Write Write
I/0 address Register Data
3DA address

The folloving are descriptions of the registers:

Internal Register Address

The addresses for VP1 and VP2 are the same. When a register for
VP1 is accessed, hovever, the "P" bit of nemory block GA2A shoul
be "1". Similarly, vhen a register for VP2 is accessed the "P"
bit of memory block GA2B should be "1", (Reference 2.2.6 Memorya®@
Space and I/0 Address Setting)

- Address(Hex) { Register Name

.00 . Mode control 1 register (separate) |
i‘ 01 ] Palette mask register (separate)-——‘_""“*i
L 02 Border color register (com;;n_)—\" h—_.;
P i Mode control 2 register (separate) “‘*—--‘qi
P l Reset register (Col—n."_'?_"_"__—hh—'--]
05 } Transparent palette register((orif.é 1 Onl\),
P 06 . Superimpose control register (com_".'f)")—'_ ]
10~1F ' Palette register (common) s
T

Remarks) separate --- separately

! co;:non ----- comeonly Usgtsiegybngpl and VP2
and VP2
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Mode

This
gate

@,

N og eTw N =o!

-

le <)
o
[ad

Bit
Bit

Bit

Bit

Bit

Bit

3.4 Display Function of VP1 and VP2

Control 1 Register

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

. VP1 function VP2 function |
i High to low bandwidth High to low bandwidth '

- B B O o - s R s ._—1
' Graphics/Text  Graphics/Text |

—de - -
! = : — -
B vVifléo'v_en?’iJ_l»_ém S Video enable
. 16 color gl:'a_[_)llri‘cg__ i 16 color graphi_c_s }
= " TVRAM 2 Kanji/AN mode

— 1 Super 16 color

The high video bandwidth display requires it to be "1".
The following display modes require the high video
bandwidth.

An optional 64 KB expanded RAM card is required for VP1.

- 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.

Always "0".

"1" makes the video signal available. "0" makes it not
available and the screen becomes border color.

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

For VP2. "1" makes it possible to display Kanji charac-
ters using VRAM 2. VWhen it is "0" and bit 1 is "0",

80 chars. x 25 lines text display (ANK) is possible
using VP2.

For VP2. "1" makes it possible to display 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. Video Subsystem

Palette Mask Register

This is a write-only 8 bit register and the address

in the vide

gate array is 01 (Hex). "0" makes it possible to mask the

palette.
Bit | VP1 function | VP2 function
0 | Maskbit 0 | Mask bit 0
1 | Mask bit 1 | Mask bit 1
2 | Mask bit 2 | Mask bit 2
3 | Maskbit 3 | Mask bit 3
4 ! - VRAM 1
5 - VRAM 2
6 | - Extended video
| 7 ' - Video bandwidth control

Bit 0 -3 : "0" masks palette register address bit.

Bit 4 : "1" makes VP1 access VRAN 1.
Bit & : "1" makes VP2 access VRAM 2.
Bit 6 : "1" makes VP3 access VRAM 3.
Bit 7 : This changes the video bandwidth. "¢Q"

vhile "1" sets 20 MHz.
Border Color Register

This is a vrite-only 4 bit register vhose address in
gate array is 02 (Hex). The four bits correspond to

I and the border color is fixed by their combination.

VP1, VP2
Bit l Color
0 | B (Blue)
1 | G {Green)
2 | R (Red)
3 | I (Intensity)

3-20
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3.4 Display Function of VP1 and VP2

Mode Control 2 Register

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

Bit VP 1 function VP 2 function
0 always “0"” always “0”
"1 | Blinking Blinking (0" in Kanji)
2 always “0" always “0”
3 2 color graphics 2 color graphics
4 — English mode

Bit 1 = VWhen "1", the attribute byte in text display has the
following meaning:

MSB LSB
7 6 5 4 3 2 1 0
B PAZ PAl1 PA0 PA3 PA2 PAl PAO
L ) L J

L |—Foreground color

Background color
Blinking

Vhen "0", the attribute byte in text display has the
following meaning:

MSB 1.SB

T8 5 93 a1y

PA3 PA2 PAl PA0 PA3 PA2 PAl PAv
— J X J

L L Foreground color
B

ackground color

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

Bit 3 :
Bit 4 :

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

"1" when in English mode. The memory space for the 128
KB expanded RAM card is placed after that of the 64 KB
memory on the system board and the 84 KB expanded RAM.
"0" when in Native and Extended Video mode. In this
case, memory space for the 128 KB expanded RAMN is always
placed after memory address 20000 (Hex).

Reset Register

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

Bit | Function

0 Asynchronous Reset
1 Synchronous Reset

Bit 0 :

Bit 1 :

"1" issues an asynchronous reset in the video gate array
and stops all memory cycles. All output signals are
tri-stated and memory is cleared. This reset should be

issued only once after power-on and then the synchronous
reset should be used.

"1" issues a synchronous reset in the video gate array
and stops all memory cycles. All output signals stop.
Yhen a synchronous reset is made after a memory refresh
at the time of a display mode change, the contents

of the gate array mode control register and the CRT
control register will be changed. After the synchronous
reset is released, a memory refresh is done.

In this vay, the memory contents will not be changed
even at the time of display mode change.

Transparent Palette Register

This is a register for VP1 only and specif
register vill become transparent.

ies which palette

The addr i te array
is 05 (Hex). ess in the ga

Bit | Function

LW N = O

Register Select 0
Register Select 1
Register Select 2
Register Select 3
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3.4 Display Function of VP1 and VP2
Superimpose 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 --- OR
10 --- AND
01 --- XOR
00 --- has the folloving meanings depending on bits
0 and 1.
! Bit 1, 0 Foreground Background Transparent (Y or N)
(] VRAM 1 VRAM 2 NO
0] VRAM 2 VRAM 1 NO
1 v VRAM | VRAM 2 YES
1 1 VRAM 2 VRAM 1 Background color is
displayed in the
foreground
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3. Video Subsystem

Palette Register

This is a write-only 4 bit register. The combination of the 4
bits selects a8 color. There are 16 registers and the addresses
in the video gate array are 10 - 1F (Hex).

Each address has a corresponding color code.

Palette Register
Address (Hex)
10 |

11 !

:r Color Code |
|
i
|
]
! |
|
!
|

(Hex)
0

12

13

u

15
i 16
| 17
18
19
1A
1B
1C
1D
1E
IF

M T O3 0 00~ O U de G N e

Figure 3-5 Palette Register and Color Code
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3.4 Display Function of VP1 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 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 Register 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.

Vhen the program finishes loading the palette, the video changes
again to a "display enable"” status.
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3. Video Subsystem

3.4.5. Superimpose

VP1 and VP2 operate on the same clock at 14.31818 MHz. The two
video signals can be imposed using the mixer. The video mixer
includes a 4 bit x 16 vord palette. The mixer sets the priority
of VP1 and VP2 and allows screens to be imposed using such logic
operations as AND, OR, or XOR.

VP2
goce | Kanji [ ANK [ 160 | 320 | 640 | ANK | 320 | 640 [ Kanii
Page 20% | 40X 200 200| 200 80x 200 200 40x
of, 1| 25 |16C |4c |2cC 25 [ 16C |4cC n
AN X | X | X X |
- x | x| x| x | x
I'gg“oo O|]O0O|O0O|[O]| O | x| x| x| X
i?é)xml] O| 0O o) O O X X X X
VP
lzi4C0><200 OfO0O[O0O[O]O| x| x| X X
AN x | x | x| x| x| x| x| x %
80x25
?ggxzoo x| x| x| x| x| O|O|lO]| O
24(?)(200 X | x| x| x| x| O|O|O| O
Remarks) O ---- Imposition Possible

X ---- Impossible

AN --- Alphanumeric, Special Charact

ANK -- Alphanumeric, Special Character

o er, Katakana

Figure 3-7 Combinations for Superimpose
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3.4 Display Function of VP1 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) : 2 dots/byte
Graphics mode 2 (320 x 200 dot 4 colors) : 4 dots/byte
- Graphics mode 3 (640 x 200 dot 2 colors) : 8 dots/byte

f 80 bytes/line —

|

line 0 0000 { 004F I |
1

i

1

1
/ 204F
!
4 L
T 1

3

A

S

(j:‘—ﬁ — 1F3F
==

198

199

3F3F

B

Remark) The value in the rectangle indicates the relative
address (Hex) of the video RAN.

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 memory, each of
vhich is 8000 bytes.

- Graphics mode 4 (320 x 200 dot 16 colors)
- Graphics mode 5 (840 x 200 dot 4 colors)

160 bytes/line J

i

lin 0 I 0000 }-

il
\

«

Remark) The value in the rectangle indi )
address (Hex) of the videg éngcates the relgtive

Figure 3-8 Video RAN and the Screen (2 of 2)



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, Alphanumerices, 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 between monochrome and color displays.

Monochrome display attributes:

MSB LSB
7 6 5 4 3 2 1 0
| B ] us | HG]\'G|1NT] RV | EH[ZN |

+——— Character
“0 e Hankaku
N LR Zenkaku
When Zenkaku
0" 1st byte
] M 2nd byte

Reverse video

Intensity

Grid line (vertical)
Grid Line (horizontal)
Underline

Blink
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3. Video Subsystem

Color Display Attributes:

MSB LSB

P65 4 3 2 1 9
[B] o] Ho]ve[ R ]| R] EH] 2N ]|

Character

| T Hankaku
M1 s Zenkaku
When Zenkaku

B URESERE 1 st byte
R EEIE 2nd byte
Reverse Video

Color  “0” for Red
Grid line (vertical)

Grid Line (horizontal)
Color © “0" for Green
Color © “0" for Blue

Remarks) 1. The combination of bits 3, 8 and 7 makes it possible
to display 8 colors.

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

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

VP3 supports the folloving tvo graphics modes:

- Mode 1 : 360 x 512 dot 4 colors
- Mode 2 : 720 x 512 dot 2 colors

Mode 1

Mode 1 graphics display has the folloving characteristics:

- 360 horizontal x 512 vertical dot display screen
- 4 out of 16 colors can be displayed at one time

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

- 1 byte specifies 4 dots.

MSB L.SB
v G R) 4 3 2 1 0
PAL A0 PAL PAD PAL PAO PAL PAQ

1st 2nd 3rd 4th
display display display display
dot dot dot dot

3-31



3. Video Subsystem

Hode 2
Mode 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 memory are required, as the color is
specified for each dot.

1 byte specifies 8 dots.

MSB LSB
7 6 4 3 2 1 0

5
EAQ PAO PAO PAO PAO PAO PAO PAO

8th dot
7 th dot
6 th dot
5th dot
4th dot
3rd dot
2nd dot
1st dot
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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 Read : Read (Dummy) at I/0 address 3DD (Hex)
N
>

Step 2
Write t Write internal register address

at I/0 address 3DD (Hex).

Step 3

Write t VWrite the internal register data
vhich was specified in the above
step 2 at I/0 address 3DD (Hex).

End
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3. Video Subsystem

Register 0

The internal address is 00 (Hex). Vhen any data are written
in this register, a vrite 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.
Register 2
The internal address is 02 (Hex).

MSB LSB

LTI

Cursor mode selection (Mono. text only)

“0" : CRTC Cirsor

“1" ! Character Box Reverse
Display mode
“0" . Text

“1" . Graphics
Synchronous Pulse

“0" ! impossible
“1" ! possible
Video Pulse

“0” : impossible
“1" : possible
Open

Cursor Length
“0"” : Hankaku length

“1” : Zenkaku length
Open

Open

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

Register 3

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

MsSB LSB

ENENDBNN

1 (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
10 Palette register 2
11 Palette register 3

The palette registers 0 through 3 can be used in 360 x 512 dot

graphics display. The palette registers 0 and 1 can be used
in 720 x 512 dot graphics display.

Register 4

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

Register 5

The internal address is 05 (Hex).

MSB LSB

Glo]s[4]s]2]1]o]
I L Grid line color . B (Blue)
Grid line color : G (Green)
Grid line color : R (Red)
Grid line color I (Intensity)
Open
Open

Foreground Intensity

(Color text, Mono-graphics)
Display

“0"” : Mono. mode

“1" . Color mode

Register 6

The internal address is 06 (Hex).

MSB LSB
Cleseeleli]o]
L Reserved
Reserved
Reserved
Resolution

“0" : 360 X 512 dot 4 colors
“1" 720 X 512 dot 2 colors

Reserved

Reserved

Reserved

Reserved
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Register 7

The

MSB

LSB

716[514[31211!@

internal address is 07 (Hex).

Display Mode Selection

The VP3 display mode

Reserved
Reserved
Reserved
Reserved
Background color
Background color
Background color
Background color

3.5 VP3 Display Function

. B (Blue)

: G (Green)
: R (Red)

: I (Intensity)

by the combination of the bits as

is set
follows:
1. Register 2, bit 1 --- X
2. Register 5, bit 7 --- Y
3 Register 6, bit 3 --- 2
[ Display mode x|y |z
Mono. Text 0 0 e
Color Text 0 1 -
Mono. Graphics 1 0 -
Color Graphies {mode 1) 1 1 0
Color Graphics (mode 2) 1 1 1
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3. Video Subsystem

3.5.4. Video RAM and Display Screen Relationships

Tvo banks of memory each of 23,040 bytes are used to display the
folloving:

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

| 90 bytes/line

1

line 0 A 0059

H

A 8000 A 8059

AQSA A00B3

AB05A AB0B3

i
!

b)Y
[{¢
b)) W

LY

509

ASIFF

510

ADYFF

i

DD\D
i

Remark) The value in the rectangle indicates the absolute
address (Hex) of the video RAN.

Figure 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. [t is a write-only register and the I/0 address is
3D4 (Hex). In order to write data in any of the 18 registers,
the Index register is first loaded with the necessary pointer.
Then, the Data register is loaded vwith the information to be
placed in the selected register. The data register is loaded

from the processor by executing an OUT instruction to I/0
address 3D5 (Hex).

The following are the relationships between the modes and the
registers:

. VP 1& VP2 VP 3

Hegiste: Text Graphics

] Kanji AN Low |High| Text [Graphics
No. | Address 20x 11| 40%11 ] 40x25 [ 80x25 |Band Bagnd

RO 0 38 71 38 1 38 71 65 38
RI 1 28 50 28 50 28 | 50 50 20
R2 2 2F 5C 2F 5C 2E| 5B 58 31
R3 3 06 DC 06 0C 06 { 0C AC Ab
R4 4 0o 0D 1F IF 7F! 3F | A 47
R5 5 0A 0A 06 06 06 06 02 00
R6 6 08 0B 19 19 64 | 32 19 40
R7 7 0C 0C 1C IC 70 ; 38 19 41
RS 8 02 02 02 02 02 02 03 03
R9 9 ¥ T 07 7 o o3 13 06
RIO] A | 10 | 10 06 06 | 2 26| 13 27

EXN:) 1 T 07 v (o ! o 14 07
R1I2] € [ 00 [ oo 00 | 00 [0 00| o0 00
| RI3 . P_ .00 00 00 00 00 00 00 00

R14] E | 00 00 00 00 00 | 00 00 00
RI5S| F | 00 00 00 00 00 | 00 00 00
RI16] 10 Lightpen data (High Address) : Read-onlv

R17 1 Lightpen data (Low Address) . Read- only

Remark) All register values are given in Hexadecimal.

Figure 3-10 Display and CRTC Register Value
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3. Video Subsystem

3.7. Light Pen Interface

The light pen interface is designed for RGBI (Red, Green, Blue,
Intensity). Due to timing differences depending on different
display types, the rov/column value returned from the CRT nmay
vary. These differences must be compensated for through

sof tvare.

The folloving shov the light pen data read sequences:

Read I/0 address 3DA (Hex)
Read Bit 1 : LP strobe latch
Status Bit 2 : -LP SW
0 Light Pen switch is on.
1 Light 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, RY17
Reset Vrite data in I/0 address 3DB (Hex).
LP Strobe (Any data vwill do.)
Latch
End
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3.7 Light Pen Interface
Hardware Interface

A light pen is connected to a five pin connector on the back of
the system unit.

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

(System Side)

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

3.8. Video Subsystem I/0 Addresses

In Native Mode, I/0 addresses used by the Video Subsystem are
initialized vith the folloving but they can be changed by
the softvare:

Address | A9 A8 A7 A6 A5 A4 A3 A2 Al A0 Register

(Hex.)

3D\ 1 1 1 1 0 1 1 0 1 0 |VPI/2 Gate Array
3DB 1 1 1 1 0 1 1 0 1 1 Light Pen Latch Clear
3DC i1 1 1 0 1 1 1 0 0 Light Pen Latch Set
'3003D2{1 1 1 1 0 1 0 x x 0 |CRTC Index Register
13D4.3D6 |

3D1.3D3 {1 1 1 1 0 1 0 x x 1 |CRTC Data Register
305.3D7

3DF 11 1 1 0 1 1 1 1 1 Page Register
3DD 1 1. 1.1 0 1 1 1 0o 1 VP 3 Gate Arrav
X =N/A

Figure 3 —12 Video I/O Addresses
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3.9. Hardvare 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 1V Peak-to-Peak signal biased at OV which can drive a 10 K Ohm

or greater input impedance.

8 2 |
o—--—0 ©
0—--—0
15 9

(System Side)

Pin No. Signal ! 1/0

1 GNDY =

2 R 0

3 P HSYNC 0

4 | —vsync 0

5 Ho—L sw 0

6 1 0
b7 B 0
3 GND =

9 GND -

10 G 0

1 CHORCOCKN O
RS 0

13 DOT CLOCK 0
fo14 AUDIO 0
L 15 GND -

Figure 3 —13 Display Interface (J15)
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4, System QOptions

The IBM 5510 systenm provides connectors on the system board

for optional feature installation. In this Chapter, optional
features and their connection to the system are described.

1/0 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
mode, the system RAM size should be expanded to 128KB throusgh
installtion of this option. This card consists of one board
and connects to a 50 pin connector on the system board.

(Only one B84KB card can be installed.)

Vhen this card is inserted, the addressing method is changed.
This memory option uses the ODD memory space, while the system
memory 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)

Memory refresh is performed on the system board logic.

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

Specifications for the JX 64KB

The following are the connector
RAM Card.
| Pin
Signal {’:; e Signal
DO Al g 21
D2 2 2 2
Sa 3 3 D5
D6 4 4 D7
BV ~ 5| 5 +5V
GND 6 6 GND
A0 7 7 Open
V1A0 8 8 viai
V1A2 9 9 V1A3
V1A4 10 10 VI1AS
V1AG 11 11 V1A7
Open 12 12 Open
—RAST 13 13 CAS1
—WE 1 14 14 SPL1
SATY 15 15 AGPD
| VIDEO MEMR 16 16 GATE
| —DIS CASO 17 17 —DISED
—LCG 18 18 Open
GACO 19 19 GAC1
GAC2 20 20 GAC3
| __GACa 21 21 GACS
GAC6 22 22 GAC?
—64K CD IN 23 23 Open
| Open 24 24 Open
Open 25 25 Open
Figure

4-2 G64KB RAM Card Connector Specifications (J6)
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4. System Options

I1/0 refers to the view from the card side.

Signal

A0

-DISABLE
EDATA

SAT1

GACO - GAC7

DO - D7

V1AO - V1A7

VIDEO MEMR

-AGDP

-DIS CASO

CAS1
-LCG

GATE

1/0

I/0

Description

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

Address line A0. When 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 VP1 data from
the attribute latch.

Data lines DO - D7.

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

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

This line vhen low indicates that a CcPU
RAM cycle is occurring.

. n
This line is used to disable the s:::sr
board CASO when a system mlcropr?gn
write is occurring in the expansl
RAM.

Column Address Strobe 1

. data
hics RAM

This line is used to instruct
board that attributes or grapPf; o
should be read from the expansi®
card.

t.
This line becomes the -LCG outP!
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4.1 64KB RAM Card

Signal _ 1/0 Deserlotion .o s v u s
-¥E1 I Zh;? line instrycts the memory that the
. 11CropProcessor yrite cycle is occur-
ring.

SPL1 I Thiz line instrycts the expansion RAM
card to latch the data from the
expansion RAM into the microprocessor
latch.

-64KB CDIN 0 Vhen a B84KB expansion RAM card is

inserted, this |ine is lov.
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4 . System Options

4.2. 128KB RAM Card

The 128KB RAM card expands the system's memory size by 128@8
increments up to 512KB maximum. The 128KB RAM card plugs into
the I/0 Expansion Connector on the system board or Expansion
unit. This memory 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 Jjumper
should be connected.

128 KB RAM Jumper Address Address

Card Range (English Mode)
1 1 00000~ 1FFFF 20000~3FFFF
2 2 20000~ 3FFFF 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 jumper, basea
memory addresses are placed after the 128KB RAM addresses

- - . 3 - t
the initial self-diagnostic power-on test or system reseé slish

Iggebase memory addresses, however, will not change in £

(Reference: 2.2, 7 Expansion Channel, 5.5 Memory Map)
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4.3 Extension Video Card

4.3. Extension Video Card

; i Card consists of ;
The Extension video : OT a gate array for Video
Processor 3 (VP3)' a 20MHz oscillator and a 32KB Expansion Video

i function (Ext : .
RAM. Enhanced video . . €nsion Video mode) becomes
possible when the Extension Video Card, Extension Video Mode

Cartridge and the high-resolution display (12" monochrome or
installed.

14" color) are

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:

siw | on | B | s
V2A0 Al B1 V2A1
V2A2 2 2 V2a3
V2A4 3 3 V2AS
V2A6 4 4 V2A7
—RAS2 5 5 —CAS2
—W10E 6 6 —W100
—_GP10 7 7 —32K CD IN
VDO 8 8 VD1
vD2 9 9 VD3
VD4 10 10 VD5
VD6 11 11 VD7
VD8 12 12 VD9
VD10 13 13 VD11
VD12 14 14 VD13
vDi4 15 15 VD15
+5V 16 16 | +sv
Open 17 17 Open
GND 18 18 GND
—-5X03 19 19 NCCLK3
DSPTO 20 20 CUSR
vsYC 21 21 HSYC
RA4 22 22 RA1
RA3 23 23 RAO
RA2 24 24 RPT3
20M 25 25 RQR3
DSPT3 26 26 RST3
GRM3 27 27 DST3
Open 28 28 0sC3
Open 29 29 Open
Open 30 30 Open
GDO 31 31 GD1
GD2 32 32 GD3
GDa 33 33 GDS
GD6 34 34 GD7
GATEE 35 35 Open
Open 36 36 | —RESET
—low 37 37 —~IOR
Do 38 38 D1
D2 39 39 D3
D4 a0 40 D5
06 a1 41 D?
Dusw 42 42 Open
) 43 a3 [
=R 44 a4 | G
EHS 45 45 EVS
Figure

4-5 Connector

for Extension Video Card (J5)
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1/0 refers to the Vv
1/0

Signal Nanme

V2A0 - V2A7
VDO - VD15
-RAS 2

-CAS 2
-V10E

-¥100

-GP10
-32K CD 1IN

VDO - vD1s
-$X03

NCCLK3
DSPTO

CUsR
VSYNC

b

1/0
|

4.3 Extension Video Card

iew from the card sige

Description

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

Data lines Do - D15

Row Address Strobe. This line instructs the
Extension Video Card to latch up the address
on the first MPX'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 VRAH.to
write the even addresses of the expansion
VRAM.

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

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

Vhen 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 signal for"GATEE"™ (A35 pin)

g : RTC.
i Timing signal from C
B;zzlazshf.the contents of VRAM read are

displayed
Video signal to display the cursor.

Vertical synchronous signal from CRTC

Horizontal synchronous sikél from LRTL
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4. System OPHO™
S'gnal Name I{[_] QE'S-SEEEELQE —————————————
l ———————— - = S

- I ‘These lines are raster aggq

RAO - RA4 and are available in text EEESQS from CRTC
are decoded and then the raste‘ RAO - RA4
displayed in a character boyx e€r to be
Interlace mode is used. Is determined.

0 This line is a timing sj .

PRT 3 vhich of the CRTC, CPU o pugl® determine
accesses VRAM2. resh

20N 0 20MHz clock output

0 This line is used to reset

RQR 3 use to VRAMI and 2. Feduests for

DSPT 3 0 This line is used to correct t
timing from CRTC to VRAM. Thin eicCe}®
is derived by delaying "DSPTO" (A20 Pin)
by one character.

RST 3 0 RAS Time

GRM 3 0 Vhen VP3 is in graphics mode, this signal
is high.

DST 3 0 This line is used as a timing pulse to
keep the timing of memory timing data
vith the character generator timing.

CSC 3 0 This line is used as a chip select signal
of a character generator.

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

-RESET I System Reset Signal

-10¥ I I/0 Vrite signal

- I0R I I1/0 Read signal

bo -

D7 1/0 Data bus DO - D7

4-10



4.3 Extension Video Card

Slenal Name oo
Hh?n this signaj is high, VP3 operation is
allowed. VWhep low, the signal lines EHS,

EVS, =R, -G, -B, -1 float.

e 0 Blue signal to CRT, When consecutive

vertical lines are displayed, the frequency
becomes maximum.

(10MHz: Applied the same as the folloving

_I’ -R; _G)

-1 0 Intensity signal to CRT.

=R 0 Red signal to CRT,

", 0 Green signal to CRT.

EHS 0 When the DUSV signal is high and bit 2 of
VP3 gate array register 2 is "17
(synchronous), the HSYNC signal is output.

EVS 0 When the DUSW signal is high and bit 2 of

VP3 gate array register 2 §s "1".
(synchronous), the VSYNC signal is output.
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4. System Options
4.4. Diskette Drive Adapter

, . dapter consists of a single
The diskette drive 8the system unit connector (BSUb*board (card)

and is connected to : Pi

signal cable. It iS a?tacfllegaﬁ?e:he ;2:39 diskettg gliszsa
through two kinds of 51gqak tte driv der IS Supplied to each
diskette drive vid the diskett® Grive RAaPLer vonnpiq,

the JPD765 or equivalent and

y Modulation (MFM). 1S designed for

The adapter uses
Modified Frequenc

The following are descriptions of its components:

DOR (Digital Output Register)

The digital output register (DOR) is a write-only § pit register
used to control the three diskette drive motors and selection of
the diskette drives. The I/0 address is F2 (Hex).

MSB LSB

7{e[s]+[s]2[1]0]

— Drive A Selection

Drive B Selection

Drive C Selection

Open

Open

Watchdog Timer Enable
Watchdog Timer Trigger
Reset

Bit 0 (Drive A Selection)

1" activates drive A signal path and turns on the motor.
0" deactivates it and turns off the motor.
Bit 1 (Drive B .
Selection) 4s on the motor.

..(1): ac“"?tes drive B signal path and tur
deactivates it and turns off the motor:
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4.4 Diskette Drive Adapter

wq" activates drive C sigp

. 3 al path and turns on the motor.
"o deactivates it and tyr

ns off the motor.
(yATCHDOG TIMER CONTROL)

1" activates functions of WwaTcypoG TIMER CYCLE and
allows interrupts.

ng" deactivates functions of VATCHDOG TIMER CYCLE and
rejects interrupts.

Bit 5

Bit 6 (VATCHDOG TIMER TRIGGER)

By alternating 1 and 0 being written, the timer cycle
gets started.

. set)
Bit 7 5;% resets diskette controller.

“0" releases the reset status of the diskette controller.

Vatchdog Timer

hdog Timer (VDT) is a one-to-three second timer
zgﬁngitgd gor output to IRQ 6 (Inthmpt Level 6) gf the 82594
PIC. The Watchdog Timer is used for the system unit to wvatch
the stopped status of the adapter.
Diskette Controller

There are tvo kinds of registers:

Register ! I/0 Address

Status Register | F 4

Data Register { F5
L e

Status Register

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

Data Register

: : d the CPU are performed
gﬁta transmission between the diskette an

d parameters vhich
rough thj A ister. Commands an

are transaiitzdeZtS::: :gg CPU and the diskette controller are
temPorariyy stored in this register.
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4. System Options

Programming Con

1.

siderations

roller is initialized with

e H n
system povwer up. Parameterg following

are stored

The diskette cont
parameters after

in the addresses vhich the interrupt vector 1E (Hex)
indicates.
I
- Parameter ]

Contents (Hex) Remarks

Sector Size 02 512 Bytes/Sector

Sector Count 09 Sectors/Track (9 sector)

Head Unload 1 Always ' 1’ (32ms)

Head Step Rate E 4 ms/step

Head Load Time 01 Minimum Head Load Time (4 ms)
Format Gap 50

Write Gap 2A

Non-DMA Mode 01

Fill byte for Format 19

BIOS uses the following commands for the diskette drive
adapter.

- SPECIFY

- SEEK

- RECALIBRATE

- SENSE INTERRUPT STATUS
- SENSE DRIVE STATUS

- READ DATA

-~ VWRITE DATA

- FORMAT TRACK

Head Load

Vhen a diskette is correctly inserted in a diskette dr‘lvged
and the drive is selected, the head is automatically loa )
Programming for head load is, therefore, not necessarg-sec_
Read/V¥rite commands cannot be accepted until after 0.

onds of head load.

Interrupt

- rupt
¥he System should not allow other interrupts than ';Egzris
evel 6 (IRQ6 : used by diskette drive adapter):

i : a
3¢?t2° the strict time limitations during diskette e
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4.4 Diskette Drive Adapter
Figure 4-6

Power

system Un't

Drive A
To the System Board \
3.5
_\___L—_—
\—
P43 ’
Drive B
_/—

43 [__hﬁ_—_’]
3.5
J45
System Board T ‘l
Jd4 o ‘GED
.nz[[r e —

Cooling Fan
J Tor
3 |L/Signal Cable vzs ([

) Signal Cable

l Drive C
Diskette A
Drive | i
Adapter [ i \
i 5.25 ]
: I
Expansion | : : 1
Unit Power ! v |
P38 RN |
r----4i-t ~
To Expansion Board | 1 g 3.5 i
i [ 2 |
T tl_L b d |

_-—'——
JW39 CJ5V | i
+12v Lo e e g
P39 U39 J40 J41 J42
Terminal Board o0

Cooling Fan

Figur
Bure 4—g Diskette Drive Connections
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4. System Options

Interface Connector

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

Al7

u

J21
J22
J23
J43
J44
J45
J46

1 | ~
2 ::::::ESQ:::”
1 2 J23 34
4 L —_— 33
1 2 J22 34
]
_/

Signal Cable
Signal Cable
Signal Cable
Pover-supply
Power-supply
Pover-supply
Pover-supply

Connector
Connector
Connector
Connector
Connector
Connector
Connector

(Drive A, B)

(Drive C) .
(From the Power Unit)
(To the Cooling Fan)
(To the Drive A)

(To the Drive B)

Pover for the diskette drive C is supplied from the
In the Expansion Unit.

Figure 4-7
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System Int®

The adapteri
connector

rface

Jili) on the system board.

3 an
assignnments

’__-.—"_' o

Pin Pin Signal
Si A) (8)
ignal ___(___________ 5
DO ,_frf‘z" 2 D3
D2 _———5—‘_"—5 DS
| 04 T [ 4 D7
| 08 T+ & A1
~Open | 7 | 7 | Open
—RESET 9 z E:E
DSKT INTR 10 1
—FDC CS 1 i GND
GND 12 12 GND
+5V 13 13 GND
+5Vv 14 14 GND
+5V 15 15 GND
—FDC CD IN 16 16 GND
Figure 4-8 Connector

d their descriptions:

icate
Foll

4.4 Diskette Drive Adapter

d cable to the
OvVing are the pin

for Diskette Drive Adapter (J3)
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4. System Options

1/0 refers to the viev

- 10V

-I0R

-RESET

DSKT INTR

-FDC CS

A9

1/0

I/0

from the card side.

Description
These eight lines . .
through which aj}
and data are tra

S foran a bus
l conmands, status
nsferred.

These lines are address

. . ines
used in register 2 in

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 time-out
of WATCHDOG TIMER.

This line remains "loy" while the
CPU performs read/vrite to a
diskette drive adapter

Address line A9.
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4.4 Diskette Drive Adapter

. ce
Drive Interfa

s
Tvo connectol

’ 2 connection to the
diskette drivé: 4 - 9, 1 of 2) angd e drives in the

. ig. . the .
system unit (F in an Expansion unit ( Other is for the

* F' _
diskette dri'® _iandard TTL levels. '8 4 -9, 2 of 2).

iSket

Signals are 2
Drive A Adapter Drive B

Adapter CN 2 C:. ' CN.3

Signal _522— = Pin
INDEX 8 8 5
Motor ON B L e 10
Drive Select A 12— 12 12
Drive Selec: B 4 14 14
Motor ON A 16 16 16
Direction 13 18 13
Step Pulse 20 20 20
Write Data 22 22 22
Write Enable 21 24 oy
Track U 28 26 26
Write Protect 28 28 2
Read Data 30 30 30
Select Head 32 32 32

Remarks) . 0dd number pins from 5 through 33 are GND, and pins

1 through 4 are open.

is connected to drive A,
to drive B.

2 vhile CN3 is connected

Figu
e -9 Diskette Drive Signal Cable (1 of 2)
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4., System Options

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

Adapter

CN4

Pin
3

Drive C
CNS5
Pin

8

10
12

10

-

14

12

16

14

18

16

20

18

22

20

24

22

24

26
28

26

30

28

32

30

32

Drive-side
Signal
INDEX
Open

Drive Select
Open

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

Remarks) 1. 0dd number pins from 5 through 33 are GND,
1 through 4 are open.
2. CN5 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.

Signal I/0 Description

-DRIVE SELECT 0 This line is used to select the
diskette drive.

-MOTOR ON 0 This line is used to turn on the
drive motor.

-STEP PULSE 0 This line is used to move the head
by 1 cylinder.

-DIRECTION 0 This line is used to set the moving
direction of the head. VWhen this
line is low, the head moves inward.

-VRITE DATA 0 Vhen VRITE ENABLE (pin 24) is lov,

the change of the signal is written
on the diskette.

-SELECT HEAD 0 ¥hen "high", diskette side 1 is

selected : VWhen "lov", diskette
side 2 is selected.

- INDEX I Each time the diskette goes round,
one pulse (index pulse) is issued.

-WRITE PROTECT 0 This line is used to indicate that
the diskette is write-protected.

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

-READ DATA 1 The selected drive must supply a
pulse on this line each time vhen
magnetic flux change is encountered
on the diskette.

-VRITE ENABLE 0 Yhen "low”™, a data vrite to the

diskette is possible.
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4. System Options

Pover Supply Connector

The pover supply connector provides each drive With direct current
It also provides the cooling fap with +12V.

from the pover unit.

Pin No. Signal
| + 5V
2 GND
3 GND
4 + 12V
J43, J45, Jé6

Pin No.
1

Signal

GND

2

+ 12 V

Jaa

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

By installing an optional diskette drive, the IBM 5510 can be
expanded to include a maximum 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 4ms per track

- Write-protect sensor

- Cooling fan

- Track 00 sensor

- Index sensor

- +5VDC, +12VDC used
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4. System Options

4,6, TV Adapter

The TV adapter includes the RF Modulator and allows an ordiqarv
TV set to be used as a display by getting the RGBI direct v1<_1eo
signal through the encoder and modulating it to the freaquencies
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 modulator output is automatically directed to the TY

set at the time of system pover-on. When the system unit is
turned off, the normal TV broadcasting signal is received.
Encoder output becomes the external output as a composite video
signal.

Composite Video Signal
3.58MHz _ 11 YTV Antenna Y Set
COLOR CLOCK l e
R 2 Channel $
1 B/W Color. 2
G o
8 7 f &
6 10
: Channel ga'
N
RF Converter - s

—HSYNC:>%—J
—VSYNC2>T;———

AUDIO >

12
1V D>———

1,15
GNDD>———

To Antenna

To TV Set \

Composite Signal

Figure 4—11 TV Adapter
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" The IBM 5510 Cordless Keyboard can be attached to the

4.7 Keyboard Cable
4.7. Keyboard Cable

JX using
is

"low"
circuit
cable.

the optional Keyboard Cable. When the keyboard cable
connected, the signal level of -CBL CONNECTED becomes
(0 Volt) and the system unit's infrared (IR) receiver
is disabled, alloving keyboard input via the keyboard

£ +5V » 1
(¢ FG » 2
Keyboard ¢ GND » 3 System Board
(e -CBL KBD DATA -» 4
{6 - CBL CONNECTED ) 5

Figure 4—12 Keyboard Cable
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System Options

RS-232C Card

RS-232C card allows asynchronous communication under
It contains an INS8250A LSI chip.

ogram control.

AddressAD ~A2

Data Bus

Interrupt Signal -

Clock
(1.7895MK2)

Control Signal

Figure 4—13

8250A

RS-232C Card Block Diagram

EIA
DRIVER
EIA
RECEIVER [
25 Pin
Connector

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

communications:

Mark

Status

DO OI D2 D3 D4 D5 D6 D7

NERRREE

Start *
Bit

Parity

Bit

Stop Mark
Bit Status

Figure 4—14 Asynchronous Communication Data Format
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4.8 R5-232C Card

Following 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 I/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 (0UT1) and pin 31 (OUT2) are not used.

6. 1/0 addresses are as follows:

I/0 Address

(Hex) Register DLAB Status
2Fn TX Buffer T l_)L\B:“_(V\_rlt_e_s_
21s RX Buffer DLAB =0 (Read)
218 Divisor Latch(LSB) DLAB-1
210 Divisor Laich(MSB) DILLAB- !
2FY Interrupt Enable Register DLAB:=0
21 A Interrupt ldentification
Registers

2 l.ine Control Register

RO Modem Control Register
2D line Satus Register

i TEL Modem Status Register
2R : Scratch Register

Figure 4—15 8250 I/0 Addresses
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4. System Options

7.

Samp

PROC
HOV
MOV
ouT
JHP
MOV
MOV
ouT
JNP
NOV
NOV
ouT
JNP
HOV
NOV

ouT
JNP
NOV
IN
ENDP

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

1200 bps
8 bits

le progranm:

NEAR
AL,80H
DX, 2FBH
DX, AL
§+2
DX,2F8H
AL,5DH
DX, AL
$+2

DX, 2F9H
AL,OOH
DX, AL
$+2

DX, 2FBH
AL, OBH

DX, AL
$+2

DX, 2F8H
AL, DX

1 stop bit
0dd parity

SET DLAB=1
To Line Control Register

1/0 Delay
LSB of Divisor Latch
LSB Value

I/0 Delay
MSB of Divisor Latch

1/0 Delay

Line Control Register

8 Bits/VWord, 1 Stop Bit,
0dd Parity, DLAB = 0

1/0 Delay

4-238
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RS-232C card

4.8 RS-232C Card

connector specifications are as follovws:

Pin Pin .

Signal () @) Signal

Do Al B1 D1

D2 2 2 D3

D4 3 3 05

D6 4 4 D7

A0 5 5 Al

A2 6 6 A9
—SERIAL CD IN 7 7 Open

BAUD CLK 8 8 RESET

SERIAL INTR 9 9 |-8250CS
—IOR 10 10 | -low

Open 11 11 Open
+12Vv 12 12 |-12v

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

Open 15 15 Open

GND 16 16 GND

Figure 4—16 RS-232C Card Connector (J8)
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4. System Options

Signal Kame __ 1/0 Description ____________________

Do - D7 1/0 Data Lines DO - D7.

A0,1,2,9 I Address Lines A0, Al, A2, and A9.

-SERIAL CD IN 0 Vhen an RS-232C card is inserted,
this signal becomes "low".

BAUD CLOCK I 1.7895 MHz Clock input.

RESET I Signal for RS-232C card reset.

SERIAL INTR 0 Interrupt request signal.

-8250 CS I 8250 LSI Chip Select Signal.

-10R I I[/0 Read

-10¥W I I/0 VWrite

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 DATA all pins except 1 and 7
4 | REQUEST TO SEND :e:'+3v._+15v
5 CLEAR TO SEND —:—3V~-15V
6 DATA SET READY
7 GND '
8 CARRIER DETECT
20 DATA TERMINAL READY
1 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 programmable
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 = (1.7895X10% = (Baud RateX16)

Sample .
Required Divisor Value ..
Baud Rate (Hex) Variance
30 8BD 0.006
75 5D3 0.017
110 1A1 0.023
134.5 167 0.034
150 12C 0.030
300 175 0.030
vOu 0BA 0.218
1200 05D 0.218
1800 03E 0.218
2000 03B 0.140
2400 2F | 0.853
o O1F R
1800 017 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-232C
card vith serial and asynchronous communication devices.

1 13

\ /
Eﬁooooo:::::::: 13‘3

4

/ \

14

(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" Monochrome Display
- 14" Color Display

The 12" Monochrome or 14" Color display
in Extension Video Mode. These are dual-scan displays and they

work in all operational modes. The 12" color display can be used
in Native and English modes.

is required for operation

Their characteristics are as follovws:

Contents 12” Color 14" Color ; 12” Mono.
Video Frequency 14.318 MHz | 20.000 MHz T 20.000 MHz
| 14.318MHz | 14.318 MHz
Vertical Scan | 59.92Hz | 76.68 Hz ' 76.68 Hz
| 59.92 Hz ' 59.92 Hz
Horizontal Scan 15.700 KHz ! 21.930KHz . 21.930 KHz
| | 15.700KHz | 15.700 KHz
No. of Colors ; 16 Color 1 16 Color ! Gray Scale 16
Dots (Graphics) | 640 X 200 | 720 X 512 % ' 720 X 512 * |
o | 1 640 X 200 - 640 X 200 |
Dots (Text) 640 X 200 ;720 X 525 % 720 X 525 * ‘ ‘
- ! 640 X 200 640 X 200 |
Characters (Hankaku) | 80 X 11 80 X 25 80 X 25 !
- ‘ | 80 X 11 80 X 11|
Character Box 8 X 18 9X 21 | 9x2 |
L__V(ﬁanknktix_) 8 X 18 i 8 X 18 ‘

Remark) *is for Extension Video Mode.
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4. System Options

4.11. CMT Cable

The CNT cable connects the system unit with a cassette
recorder. Connector pin assignments are as follows:

CASS AUDIO(4)

GND(1:
MIC DATA OUT(5!
GND(1)

2 MOTOR CTL'6!

s CASS MTR CTRI(7)
5

8

Figure 4—19 Cassette Cable Pin Aésignments
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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 moving the operational
stick vertically (Y coordinate) or horizontally (X coordinate),
each potentiometer varies within a range froem 0 to 100K Ohnms.
A maximum of two Jjoysticks can be installed and they are con-
nected to connector J13 (joystick 1) and J14 (joystick 2).

+§ (5 —<& y—
¢ = oord.
B = 3 tooke
, 2 Y Coord.
RY (4)—¢€ 3
100K Q
Switch 1 —x_ \
SWI1 —<¢ —
Switch 2 —x
SW 212; —€
GNDI6) —<€

Y Coord. X Coord.
S &= -Switch 2

Switch 1

Figure 4—20 Joystick
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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 I1/0
channel. (Reference: 2.2.7 Expansion Channel)

Power Connector

Pin No. Signal
GND
GND

+5v

+12v

—-12Vv

Nld W | -

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 power 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 from the connector
on the system unit.

Figure 4—22 Expansion Unit
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5. Softvare

This chapter contains information about system software,
especially information about putting BIOS to practical use.
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5. Software

5.1. Softvare Structure

The IBH 5510 is utilized by the FORTRAN, PASCAL, ASSEMBLER, and
BASIC programming languages in Native or Extension Video mode.
BIOS is the interface betwveen softvare and hardware.

Application |
2
3
L]
4
______________________ —| —{ —_ High level
L anguage
Interface
FORTRAN | PASCAL MACRO BASIC
] ASSEM.
Compiler Compiler BLER Interpreter
—_ =
_______________ — ¢ — = = =—{ = — DOS Function Calls
Interface
DOS
____________________ 3 1L L _BlOS
Interface
|KANJI Dicti I BIOS
ictionary
nar _J
______________________________ — Hardware
Interface
[ KANJI ROM l
HARDWARE
o O
O Cassette
Serial 1/0|[ Kevboard Diskette Parallel 1/0
drive
] Joystick Sound l,iﬂh! 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. System Software

The Basic Input/Qutput System (BIOS) of JX Native mode resides

in ROM on the system board and provides device level control

for the major I/0 devices in the system. In Extension Video mode,
the initialization routines, video I/0 and keyboard I/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 mode
cartridge. The value at address FFFFE indicates vhether English
mode or one of the other two modes is currently active.

Mode Contents of Address FFFFE (Hexﬂ

English mode FD  (Hex)
Native mode / Extension Video mode ED  (Hex)

Distinction between Native or Extension Video wmode 1is wmade
possible by reading the AL register after issuing INT 11.

5,4 in AL
1 0 : Extension video mode
01 Native mode

Bit

Figure 5-2 shows a map of.systen softvare routines in RON.
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5. Software

Extension Video

English mod Nati 3
D 0000 ,—-—-g_ . moce - r__it!ie_mgdi_t r_-m_oi__”__ﬂ
| |
D 8000 | { E ,
: | | I Extension
| | | l Video mode
| ] | | BIOS
I | l | Extension
! | | | Video mode
£0000 ! : BASIC
E 8000
English mode Native mode Native mode
BASIC BASIC BASIC
F 0000
English mode
BIOS '
Native mode Native mode
English mode dictionary dictionary
BASIC
English mode Native mode =
BIOS Native mode
BIOS BIOS
FFFFF

Figure 5-2 System Softwvare Map
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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 MPU(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 AH, 1 i function is to set time-of-day
MOV CX, [HIGH COUNT]

MOV DX, [LOW COUNT]

INT 1AH 7 software intrrupt

To read time-of-day: ( CX and DX get values of TOD )
MOV AH, 0 i function is to read time-of-day
INT 1AH i software interrupt

Generally, the BIOS routines save all registers except for AX
and the flags.

BIOS Programming Guidelines

1. To invoke the BIOS code use Software interrupts.
Do not 'hard code’' BIOS addresses into applications. The internal

vorkings and absolute addresses in BIOS are subject to change
without notice.

2. Vhen any error is detected in diskette operation, the
diskette drive adapter must be reset before retrying the operatlon
A specified number of retries should be required on diskette “read"”
to insure that the problem is not due to motor start-up.

3. When altering I/0 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 may
cause incompatibility between present and future systeas.
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5. Software

The folloving are the BIOS interrupt vectors explained in this
chapter.

Vector Address Type of Function
ceeeee- Interrwets -
40-43 10 Video 1/0
44-417 11 System configuration
48-48B 12 Memory size definition
4C-4F 13 Diskette 1/0
50-53 14 ASYNC port 1/0
54-57 15 Cassette I/0
58-5B 16 Keyboard 1/0
5C-5F 17 Printer 1/0
60-63 18 Resident (ROM) BASIC
64-67 19 System reset
68-6B 1A Time of Day
6C-6F 1B Keyboard Break address
70-73 1C Timer
74-77 1D Video parameter
78-78B 1E Diskette Parmeter
49 Conversion table
7A Dictionary pointer
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5.3 BIOS Usage

Application Program

BIOS Interrupts  DOS Function Calls BASIC

e.g. “INT10" e.g. “INT 21" e.g. COLOR 1 Statement
| !
e 1 t |
Software N R | BASIC
a2 Hn.... %
Interrupts bx%\f o \ Interpreter
IBM BIO. COM E
M“

WHULBBBETBIRRED ®PE
Bl1OS

i

Hardware |NM Diskette drive //
| /

/
/

Interrupts y
Timer D

"\// / CRT Jovstick Cassette

J / Tape Recorder
'/ Parallel 1/0

Serial 1/0
D e.g. Printer

Figure 5-3 Software Interrupt Architecture
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5. Software

5.3.1.
TYPE 10
This

Video I/0

vector points

operation is needed.

value placed in the

( AH )= 0

( AL )

RENARKS )

TIEOOQEIZPOONIO U &EWN ~O

AH r

SET MODE

MODE

40X 25
40X 25
80X 25
80X 25
320X200
320X200
640X200
Not used
160X200
320X200
640X200
Not used
Kot used
Not used
Not used
Not used
20X 11
20X 11
40X 11
40X 11
320%X200
320X200
640X200
Not used
160X200
320X200
640X200
640X200

ANK :

KJ Kan

The func
egister.

The
des
¥he
are

DO = = 00 00 00 OO

Alphanumeric,

Ji

5-8

Native Hode BIOS Interrupts

tion

AL
ired
n AL

not

color
color
color
color
color
color
color

color
color
color

color
color
color
color
color
color
color

color
color
color
color

performed

register

bit 7 is
cleared.

"1"|

ANK
ANK
ANK
ANK
(40X25
(40X25
(80X25

(20X25
(40X25
(80X25

KJ
KJ
KJ
Kd
(20X11
(20X11
(40X11

(10X11
(20X11
(40X11
(40X11

Special character.

to the the code to be executed when video I/0
depends

on the

is used to set the
video display mode.

VRAM contents

ANK)
ANK)
ANK)

ANK)
ANK)
ANK)

KJ)
KJ)
KJ)

KJ)
KJ)
KJ)
KJ)

Katakana



( AH )=1
( AH )= 2
( AH )= 3
( AH )= 4

5.3 BIOS Usage

Set cursor type. The cursor type is specified
by the follovwing bits in the CX register:

Bit 14,13 = 00 Non-Blink
= 01 Non-Display
= 10 Blink at 4 times per second
= 11 Blink at 2 times per second
Blinking is not supported in graphics mode.
Bit 12-8 Start line of the cursor 1in a
character box
Bit 4-0 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 mrode,a sub page is set to 00 in(BH).
(0,0) indicates the home (upper left) position.

Read cursor position. When sub-page number is
specified in (BH), the current cursor position

(DH=row,DL=col ) and the cursor type (CH,CL)
are read in.

Read Light pen position.

(AL)=0 : Light pen switch is not pressed.
(AL)=1 : Valid light pen value is in registers.
(DH,DL) : light-pen position (row,col)

(CH) : raster value (0-199)

(BH) : column value (0-319,0-639)
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5. Software

( AH )= 5 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-registers

(AL)=81 : Write the contents of (BL) to CPU
page-register. CPU page mode is
specified in (CL).

(AL)=82 : Write the contents of (BH)
to CRT page-register

(AL)=83 : ¥Write the <contents of (BL) and (BH)
to CPU and CRT page-registers.
CPU page mode is specified in (CL).

( AH)=6 Scroll display wupward. (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=rov,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.

( AH )= 7 Scrolls display downward. Same as ( AH )= 6.

( AH )= 8 Read a character ( into AL ) and its attributes
(into AH ) at the current cursor position.
A sub page is specified in (BH).
Full size characters return the folloving
attributes:

1st byte 1XXX OXXX (left half of a character )
2nd byte 1XXX 1XXX (right half of a character)

The attributes returned are the same as those
written vwhen specifying ( AH )= 9.

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.
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( AH )= 9

( AH

)= A

5.3 BIOS Usage

Writes one or more copies of the character in AL
and 1its attributes in BL starting at the current
cursor position. CX contains a count of the number

of characters to be written.
The attributes of full size characters change

after the 2nd byte is written.

The meanings of the attribute bits are explained
in Chapter 3, " 3.4 Display function of VP1 and
VP2 "

Vrite characters only. Same as (AH)=9 , except
that attributes are not written.
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5. Software

( AH )= B Set a8 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

i color 2 -color 4 - color 8-color | 16-color
number | BL=0] BL=1|BL.=0] BL=1 |
by white | black [green [light blve| blue Lblue
2 red purple; green ' green
3 yellow [white | light blue | light blue
9 red | red
3 purple purple
6 vellow vellow
7 ! white | white
8 | gray
9 i bright blue
10 . bright green
11 B Ttight light blue
12 | i bright red
13 : ]: bright purple
14 i . bright yellow
15 _IL__ i bright white |

Remarks) Color number 0 specifies border color in 40X11 or

80X11 character mode. .
In graphics mode, color number 0 specifies border and

background color.
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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) vhere the dot is to be written.

(0,0) represents the home position on the display.
Both the row and the column numbers are in units
of dots, not characters. 1In 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 1 , hovever, the current
value of the dot will be XOR'ed (exclusive OR)
with bit 0 and the result will be written.

This function works only in graphics mode.

Read a dot. (DX,CX) specifies the (row,col)
of the dot position to be read ( both the rov 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 vorks in graphics
mode.

ASCII teletype routine for output.

Vrites a character in the cursor position and
advances the cursor. If the cursor 1is already in
the rightmost position in line 10, the screen is
scrolled upward.

The character to be written is specified in AL.

In graphics mode, color is specified in (BL).
THe status/mode symbols line is located outside
the screen seroll area.

If the cursor 1is at the last position in a rov
and a full size character 1is 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 mode.
Get the current display status. AL receives the

current mode, AH receives the number of character

columns displayed and BH receives the nuaber of
the sub-pazge.
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( AH )=10

( AH )=11-12

( AH )=13

Set Palette Register. Set the parameter in (AL).

(AL)=0 : Specifies the number (00H-O0FH) of the
palette register in (BL), and the color
number in (BH).

(AL)=1 : Sets contents of (BH) in the boreder
color register.

(AL)=2 : Sets the palette register and the border
color register. ES:DX points to a 17
byte list. Bytes 0-15 are written to
palette registers 0-15 . Byte 16 is
written to the boreder color register.

Reserved
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 0 for half size characters. AL must be O.
The font will be placed in the memory location
designated by ( ES:BX ).

8 8~ 8
L1 R ESIBX| L1
L16 R16 L16
R1
R2
RI16
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( AH )=14

5.3 BIOS Usage

Superimpose

(AL)= 0
(AL)= 1
(AL)= 2 :
(AL)= 3
(AL)= 4

: 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 : 40X25 ANK
(BH) =5 320X200 4 colors : 40X25 ANK
(BH) =6 640X200 2 colors : 80X25 ANK
(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 colors : 20X11 KANJI
(BH)=15 320X200 4 colors : 20X11 KANJI
(BH) =16 640X200 2 colors : 40X11 KANJI
(BH)=17 not used

(BH)=18 160X200 16 colors: 10X11 KANJI
(BH)=19 320X200 16 colors: 20X11 KANJI
(BH)=1A 640X200 4 colors : 40X11 KANJI

(BH)=1 *Superimpose is set to enable
(BH) =0 Superimpose is set to disable

(BH) =0 VRAM 1 is set for a
foreground page.

Set a transparent color to the palette
register specified in (BH).

: Set superimpose mode through (BH).

(BH) =0 priority

(BH) =1 XOR
(BH)=2  AND
(BH)=3  OR
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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 Number of printers (usually 1 is returned)

Bit 13 Serial printer is connected when 1

Bft 12 Game I/0 is connected when 1

B}t 11-9 Number of ASYNC communication ports connected
B}t 8 Hard-disk unit is connected

B!t 7.6 Ngnber of diskette drives (besides A)

B}t 5,4 Video mode initialized ( always 01 )=

Bit 3,2 RAMN size on board ( always 11 )

Bit 1 Reserved

Bit 0 IPLed from a diskette drive

= ﬂatiye or Extension Video mode is identified by a 1
in bit 4. In Native mode it is always 1.

TYPE 12 Get Memory Size

Memory size is set in AX in 1K-byte units.

TYPE 13 Diskette I1/0
Executes different functions based on the value in AH.

( AH)=0 Reset the diskette systenm. Bits 5-0 in DL must
be set to the drive number.
Set bit 7 to 0 when diskette drive wunits are
connected, and set bit 6 to 0 (40 tracks) or 1 (80
tracks). Set bit 7 to 1 vhen a hard disk unit

is connected.
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5.3 BIOS Usage

)= 1 Read the system status. The DL setting is the same
as for (AH)=0. The status from the last operation,
returned in AL, 1is described belovw.

Value(Hex) Operation status
80 Time out
40 Bad seek operation
30 No 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 write-protected disk
02 Address mark not found
01 Incorrect command

)= 2-17 Set registers as follows:

(AL) Number of sectors ( value wunchecked, not used
by FORMAT )
(CH) track number (0-79, value unchecked)
(CL) sector number (value unchecked, not used by FORNAT)
(DH) head number (0-1, value unchecked)
(DL) drive number (0-3, value checked)
bit 7 =0 identifies a diskette drive,
bit 6 =1 identifies double track access.

(ES:BX) buffer location ( not required for checking)

)

"
no

Read sectors

~—
"

3 Vrite sectors

( AH )=4 Check sectors
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( AH )= 5

( AH )= 8-7

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 number, 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 vhen (AH)=1.

For read, vrite, and check operations, only AX and the carry flag
value vill be altered. The number of sectors actually read will
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.

Yhen an error message is received, retry after resetting the
diskette adapter. More than 10 retries are required.
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5.3 BIOS Usage

TYPE 14 ASYNC Communication Port Input/Output

This routine provides byte stream I/0 to the communication
ports as designated by the following parameters. Port number
(0-1) 1is specified in DX.

( AH )= 0 Initializes the communications port as specified
in AL :
baud rate parity stop bits character length
BIT : 7 6 5 4 3 2 10
000 -110 X 0 -none 0 -1 bit 1 0 -7 bits
001 -150 0 1 -odd 1 -2 bits 11 -8 bits
010 -300 1 1 -even
011 -600
100 -1200
101 -2400
110 -4800
111 -9800

The DTR signal will be ON upon completion of initialization.
When the routine exits, the AL value will be set 1in a call
for communications status (AH=3).

( AH Y= 1 Send the character in AL over the communications
line. The contents of AL are preserved.

If the character can not be transmitted, bit 7 of
AH is set to 1. Othervise, the current line status

will be returned by the remaining bits as vhen
(AH) =3,

( AH )= 2 Receive a character from the communications 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 communications line status
as shown below:

bit
bit
bit
bit
bit
bit
bit
bit

O NWAeUITO

time out

transmitter shift register is empty
transmitter holding register is eampty
break detect

framing error

parity error

overrun error

data ready

AL will contain the modem status as follows:

bit
bit
bit
bit
bit
bit
bit
bit

O=MNWARITRI

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

TYPE 15 Cassette Input/Output

The function is specified in AH as follows:

( AH )= 0 Turn Cassette motor on
( AH )= 1 Turn Cassette motor off
( AH )= 2 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 ¢ buffer address of the last byte read

plus 1
DX : the number of actual bytes read
AH : =1 when CRC error is detected

=2 vhen no signal is detected
=4 vhen no leader is detected

CY : carry flag =0 no error is detected
carry flag =1 some error is detected

( AH )= 3 Vrite data to the cassette tape unit.

(ES:BX) contains the pointer to the data buffer.
(CX) contains the number of data to be written.

The registers and the values returned are
as follows:

ES:BX : buffer address of the last byte written
plus 1

AH : Any other than the above values causes
(CY)=1 and (AH)= 80 to be returned.
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TYPE 16

Keyboard Input/Output

Executes one of the following functions as indicated by AH:

( AH )= 0

Reads next character. Reads a character from the
:Eyboard and puts the follovwing codes into AH and

Data type Al AL
1-byte character scan code ASCII code
2-byte char. 1st-byte scan code l1st-byte
2~bytg char. 2nd-byte scan code 2nd-byte
function key, etc. pseudo scan 00
code

i?put JIS 8 bit code 00 pseudo scan
vith ALT key pressed - code
Kanji 1st-byte FF 1st-byte

2nd-byte FF 2nd-byte

by Kana-Kan conversion

If more data remain in the buffer, the initial data are returned.
Othervise, the routine stays active for the new data input.

(AR )= 1

(ZF) =1
(ZF) =0

Indicate if a .character 1is 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

VYhen (ZF)=0, the next character vill be sent
to AX. The character remains unchanged in the
buffer until a call is made with (AH)=0 to read

the next character.
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( Al )= 2
( AH )= 3
( AH )= 4

5.3 BIOS Usage

Reads shift status. Current shift status is sent
to AL and AH 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
bit 1-0= 10

Left-shift key pressed

AH register

bit 7-3 Unused

bit 2-1 =00 Alphanumeric shift
=01 Katakana shift
=10 Hiragana shift

bit 0 =1 Full size mode
=0 Half size mode

Sets typamatic rate

AL=90 Return to default values

AL=1 Increase initial delay

AL=2 Slow typamatic rate by one half
AL=3 Combine AL=1 and AL=2

AL=4 Disable typamatic

AL=0 Turn keyboard click off
AL=1 Turn keyboard click on
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( AH )=5
( AH )= 6
( AH )= 17
( AH )= 85

Alters keyboard status or mode. Sets desired
status or mode in AL.

Status/Node symbols displayed are altered.

AL register

bit 7-6 =00 Shift out Kanji-mode
=01 Shift in Kanji-mode
=10 Shift Kanji-mode 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 Switch Half/Full-size mode
=11 Not switched
Reserved
Status/symbol line and Kana-Kanji conversion

possible or

AL

impossible.

Bit 0= 0 Kana-Kanji conversion is possible

( default ). '
Kana-Kanji conversion is impossible

1
0 Access to the indicator line is
possible. ( default )
= 1 Access to the indicator line is
impossible.
Vhen the screen mode is reset ,these parameters
will revert to the default values.

Bit 1

Same as (AH)=5, except status/mode symbols

displayed are not altered.
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5.3 BIOS Usage

TYPE 17 Printer 1/0 _

The printer BIOS supports the IBM 5512 Thermal Transfer Printer
( hereafter called PT-2 ) and the IBM 5513 Thermal 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 when called by (AH)=0 are provided

followed by a description of the BIOS common to both printers.

When PT-1 is connected and BIOS is called by AH=0, the contents
of AL determines whether they are character code, control code
or data. As for the nultiple number of bytes of control code,

tl'le 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 image of what 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.

he 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 vprinting commands, character

Patterns for one line are output to the printer as image data.

For this reason, characters and image data can not reside vithin

the same line. ( In this case, a line is automatically fed.)

The PT-1 uses an 8 dot print head. 16 dot vertical printing

requires the head to move twice.

Printed characters can be large or small characters. A change

f[‘oll one size to the other must be made at the beginning of a
ine.

Small characters are the default.
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Control codes used are those for the IBM 5553/5557 printers and
some of these differ from those of the PT-1. BIOS converts them
to PT-1 codes. Due to the PT-1 hardvare limitations, those
codes wvhich 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 command and after data

in the buffer are output to the printer, the LF is

performed.
The PT-1 automatically issues an LF.

4) FF : Page Change
FF is taken as a print command and after data in the

buffer are output to the printer, the page change is
performed.

5) SP : Space
One Hankaku character space corresponds to one space

output.

6) ESC ¥ 1 : Single length image data transfer
( graphics image handling code )
This is used when graphics image data are sent.
Conversion is made as follows: ( 2 byte code data

transfer mode should be followved. )

ESC ¥ 1 N1 N2 D1 D2 D3 D4 ..... D(2 X N1N2)

is converted to

ESC L N1 N2 D1 D3 D5 ....D(2 X N1K2)-1
+LF

+CR

+ESC L N1 N2 D2 D4 D6 ....D(2 X N1N2)

MSB
1[13]5 Image data (ODD)
LSB
MSB

Image data (EVEN)

(3]
£
(=]

L.SB
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5.3 BIOS Usage

7) ESC % 2 : Double length image transfer ( graphics
image handling code )

This is used in graphics image data transfer as follovs:
(2 byte data transfer mode should be folloved.)

ESC % 2 N1 N2 D1 D2 D3 D4 ....D(2 X N1K2)

is converted to

ESC L N1' N2' D1 D1 D3 D3..D(2 X NIN2)-1 D(2 X N1N2)-1
F

+

+CR
*ESC L N1' N2' D2 D2 D4 D4..D(2 X NIN2) D(2 X NIN2)

MSB
1|1]3 ; 3 Image data (ODD)
LS
MSB ]
l2] 214 | 4] Image data (EVEN)
LSB | |
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8) ESC % 3 : Horizontal skip ( graphics image handling code )
This is a command to skip the dots specified and is
converted as follovws:

ESC X 3 N1 N2

is converted to

ESC 1 N1 N2 00 00 00 00 ..... 00 00

N1N2

9) ESC ¥ 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-1 is unable
to process dots, the conversion is made as follows:
ESC ¥ 5 N1 N2
is converted to
ESC 0 ( NIN2 / 13 )
The actual paper feed is made in units of 1/9 inch

(2.82 wmm), N1N2 / 13 times (rounded) .

( 2 inch maximum ( 50.8mm ) )
Vhere N1N2 / 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 follovs:

ESC % 6 N1 N2

is converted to

CR ( carriage return )
+ESC L N1N2 00 00 00 00 00 00 00 00 00 00

N1N2
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11) ESC % 9 : Set Line Space
@ The number of line spaces when LF is received is set
! by the value of NIN2 as follovs:

0 = NIN2 < 13 -eeer 1/9 inch LF 2 Times
13 S NIN2 < 26 -+ 1/9 inch LF 3 Times
26 = NIN2 < 39 «eeeee 1/9 inch LF 4 Times
39 < NIN2< 52 -+-1/9inch LF 5 Times
52 = NIN2 < 65 «+o-- 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 = NIN2 < 104 -+ 1/9 inch LF 9 Times
104 = NIN2 Cermvvvmeneenens 1/9 inch LF 10 Times
12) ESC F : Set page length
« This is a comnand to set the length of a page with

6 LPI for small characters and 3 LPI for large
characters. Conversion is made as follows:

ESC F N1 N2

is converted to
' ESC C N1 N2 ( N1 N2 < 126 (SMALL),63(LARGE))

Vhen NIN2 is greater than 126 or 63, the value is
forced to 126 or 63.

13) Esct : Set ANK Enlargement
‘ When this command is received, a double size
: character vill be printed.
14) Esc | : Release ANK Enlargement

Vhen this command is received, ESC £ .is released and
the normal size characters will be printed thereafter.
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15) FS
16)
REMARKS)

Fixed length
handling code )

image transfer

( graphics image

Vhen this command is received, the same image transfer

commands ( ESC ¥ 1 ,

issued and the image data transfer

will be initiated.

Other control codes

ESC % 2

) as those most recently
using data numbers

The folloving control codes do not have meaning to

the PT-1 and are neglected by BIOS.
comnmands which consist of single
the command
The printer waits for the next control code

neglect all the bytes
valid.
to be presented.

vhich

In this case,
or multiple bytes
takes as

Control Code overlooked -

No. of bytes for
Command generation

CR CARRIAGE RETURN (1)
BS BACK SPACE (1
DC1 SELECT (1
DC3 DESELECT (1)
ESC %4 N1 N2 | HORIZONTAL REVERSE SKIP (5)
ESC %8 N1 N2 | VERTICAL REVERSE INDEX (5)
ESC % B BIDIRECTIONAL PRINT (3)
ESC % U NORMAL PRINT {3)
ESC S SHEET FEED (2)
ESC V SHEET EJECT (2)
ESC O HIGH SPEED PRINT START (2)
ESC P HIGH SPEED PRINT RELEASE (2)
ESC ( 3BYTE DATA TRANSFER (2) ‘
ESC ) 2BYTE DATA TRANSFER (2) _]

1. As ESC ¥ 1, ESC % 2, ESC ¥ 3, ESC % 5, ESC % 6,FS

are operated within BIOS as
is added w

codes, another LF
vith character data.

the graphics image handling
hen thay are used together

9. Yhen ESC %¥ 1, ESC % 2, ESC % 3, ESC % 6 as wused,
the total of N1N2 within a line should not exceed
1120 dots, larger values are ignored.

3. Vhen multiple ESC coamands are received, the first
ESC is valid and other ESC are ignored until a code

other than ESC is issu

ed.
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The value in AH indicates to BIOS which of the folloving

functions to execute.
PT-1 and PT-2 have the same function unless othervise stated.

When returning to the calling program, DX must be 0. AH vill
contain status values, while other registers remain unchanged.

( AH )= o 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
betwveen PT-1 and PT-2, as stated before.

C AH )= Initializes the printer. Initializes the hardvare,
resets the software status, and then sets the
initial control values, as shown belov.

PT-1 values are in parentheses.
- Alphanumeric 10 (12) characters per inch
- Kanji 5 (6) characters per inch
- Line feed 6 (4.5) lines per inch
~ Page length 66 (49.5) lines per page
- Speed normal
( AH )= Print character SMALL character .
= 2 Reads status-1. Reads printer status into AH
as follows:
bit 7 =0 In use.
b}t 6 Reserved
bit 5 =1 Out of paper (EOF) or paper jam in the
automatic sheet feed.
bit 4 =1 Printer ready.
bit 3 = An  error  such as EOF, printer
disconnected, CANCEL key vpressed or
time-out has occurred.
bit 2,1=1 Reserved
bit 0 =1 Time out. The printer is taking an

abnormally long period of time to print
characters.
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( AH )= 3 Reads status-2. Reads the printer status into AH -
as follows: (.
bit 7 Always "1"
bit 6,5 Unused
bit 4,3 =11 7.5 LPI
10 6 LPI
01 5 LPI
00 4 LPI
bit 2,1 =11 7.5/15 CPI
=10 6.7/13.3 CPI
=01 6/12 CPI
=00 5/10 CPI
bit 0 =1 PT-1 is connected
=0 PT-2 is connected
( AH )= 4 Prints contents of AL register directly.
( AH )= 5 Prints double wide. Same as in (AH) =0 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 only )
Prints the ~character string in the character
buffer indicated by ES:DI. The nth character in
the character buffer will be printed with the nth
attribute in the attribute buffer. The length of
the buffer is specified in CX.

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:

bit Meaning

7 Reserved. Must be set to 0.

6 Underline

5 Reserved.
4
3

Reserved. Must be set to 0.
, 2 Vertical grid line
=00 None
=01 Single solid line
=10 Heavy solid line
=11 Single dotted line
1,0 Horizontal grid line

Th? va!ues are the same as for a vertical
grid line.
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A one-byte attribute is needed for a half-sji,e
character; a 2-byte attribute is needed for a full-size
character. Horizontal lines are printed above tha
characters involveds; vertical lines are printed to the
left of the characters involved.

@fter the number of bytes specified in the CX register
Is printed, BIOS will automatically print a carriage
return character and a line feed character wunless the
character buffer ends with a carriage return character
or a line-feed character, or both. Thus the character
?uffer must  contain all the characters to be printed
In one line. The control characters that can be
included in the character buffer are limited to the
carriage return, line-feed, ESC [and ESC] 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
(BH)=90 5 Full size characters/inch
(BH)=78 6 Full size characters/inch
(BH)=6C 6.7 Full size characters/inch
(BH) =60 7.5 Full size characters/inch

The value for half size characters is double
that of full size characters.

2 Change line feed pitch
(BH)=1E 4 (3) lines per inch
(BH)=18 5 (3) lines per inch
(BH)=14 6 (3) lines per inch
(BH)=10 7.5 (4.5) lines per inch

3 Change page length.
(BX) number of lines per page
(based on 6 lines/inch)
4 Set double/normal speed mode.
(BH) =0 set double speed mode
(BH) =1 set normal speed mode
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5 Set unidirectional/bidirectional printing mode

( PT-2 only ) .
(BH) =0 set unidirectional printing mode
(BH)=1 set bidirectional printing mode

6 Change printing character ( PT-1 only )

(BH)= 0 SMALL character
(BH)= 1 LARGE character

¢

TYPE 18 ROM BASIC
This interrupt executes a BASIC progranm.

TYPE 19 System reset

DOS is restarted by the BOOT program, or by issuing

INT 18.

TYPE 1A Timer Support. Reads or sets the time as specified
in AH.

( AH )= 0 Reads the current value of the time-of-day counter

and returns the following:

CcX most significant word of count

DX least significant word of count

AL=0 count has not passed 24 hours since the
last time it was read

AL<>0 24 hours have passed

( AH )= 1 Set time-of-day counter to the value specified in
the CX and DX registers.

cX most significant vord 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.
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5.3.2. Extension Video Mode BIOS Interrupts

INT10, INT11, and INT16 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 more
information on Extension Video mode.

TYPE 10 Display Input/Output

Execute the following functions as specified in AH.

( AH )= 0 Set mode. Sets display mode as specified in AL.
(AL) Mode
0-7 Reserved
8 80X25 mono character mode (initial mode)
9 720%X512 mono graphics mode
80X25 characters displayed
10 Reserved

11 360X512 4 color graphics

- 40X25 characters displayed

- double size character width

- palette 11 wused for character color

- palette 00 wused for background color
- normal size characters printed except

for screen print.
- All palettes, except palette 0 are

printed.
Refer to(AH)=11, "set palette color".
12-13 Reserved
14 80X25 color characters
( AR )= 1 Set cursor-type. The cursor type is specified by
bits in the CX register.
bit 14,13 =00 non-blink
=01 non-display
=10 blink at 4 times per second
=11 blink at 2 times per second

Blinking is not supported in graphics mode.

bit 12-8 start line of the cursor in a character
box

bit 4-0 end line of cursor in a character box

CH—

oL [

5-35



5. Software

( AH )= 2
( AH )= 3
( AH )= 4
( AR )=5
( AR )= 86
( AH )= 17
( AH )= 8

Set cursor position. The cursor position
(rov,c91) 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=row,DL=col ).
(CH,CL) contain the cursor type.

Reserved
Reserved
Scrolls display upward. (CH,CL) specifies the
upper left corner of the position to be scrolled

(CH=row,CL=column), (DH,DL) the lower right corner
(DH=rowv,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 DX.
Scrolls display dowvnward. Same as ( AH )=6.

Reads the character at the current cursor position
into AL and its attributes into AH.

Full-size characters return the folloving
attributes.

1st-byte XXXX XX01
2nd-byte XXXX XX11

The attributes returned are the same as those
written by ( AH )=9.

All 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.

5-36

®




Q

( AH )= 9
( AH )= A
( AH )= B
( AH )= C

5.3 BIOS Usage

Vrites 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 0 of the attribute is set depending on
the contents of the AL register.

Half-size character XXXX XXXO0
Full-size character
1st byte XXX XX01
2nd byte XXXX XX11

All the attributes except high-intensity and blink
are supported 1in graphics mode.

In color graphics mode, the color attribute bits
of BL have no affect on the <color of the
characters.

¥rite character only. Same as (AH)=9, except that

attributes are not written ( nothing specified in
BL ).

Set a color in the palette. Specify 1in BH
the palette number to be set (0-3). Specify in BL
the color number ( 0-15 ) to be assigned to the
specified palette number.

Write a dot. (DX,CX) specifies the bit
position (row,column) where the dot 1is to be
written, (0,0) represents the home position on the
display. Both the row and the column number are
in units of dots, not characters.

In color mode, AL specifies the palette number (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 0, the value in bit 0 (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 0 in AL will be written.

This function works only in graphics =mode.
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( AH )= 1D
( AH )= E
( AR )= F
( AH )=10

(DX,CX) specify the (row,column)

Read a dot.
of the dot position to be read ( both the rowv and
column number are in units of dots, .not

characters). The dot value (on /off) is read into
bit 0 (or 0,1) of AL.

This function only vorks in graphics mode.

ASCII teletype routine for output.

Writes a character at the cursor position and
advances the cursor. If the cursor is already in
the rightmost position in line 24, the screen is

scrolled upward.
The character to be written is specified in AL.

If the cursor is at the last position in a rovw
and a full-size character is to be written,
a space is placed at this position and at the 1lst
position in the next rovw the full-size character

is written.

This function also works in graphics mode.

Get the current display status. AL receives the
current mode and AH receives the number of
character columns displayed.

Request a font pattern. Returns the font
pattern for the specified character in the wuser-
designated memory location. CX must hold the
internal code of the requested character. CH must
pust be 0 for half-size characters. AL must be O.
Fonts will be placed in the memory location
designated by (EX:BX), as follows:

8 8 8
L1 R Es:Bx[ L1
L16 R16 L16

R1
R2
R16
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{ AH ) =11

TYPE 11

5.3 BIOS Usage

Sets the display attributes. The display
attributes are specified 1in BH as follows:

(BH)

Display attributes

bit 6 =1 display in high-intensity
bit 3-0 grid line color (0-15). The colors are

the same as those described in "Setting
the palette ". :

Device Configuration Status

The device configuration status is returned in AX.

The information,

bit 15,14
bit 13 =
bit 12

bit 11-9
bit 8 =
bit 7.6
bit 5,4
bit 3,2
bit 1

bit 0

specified by the bits in AX, is listed below:

Number of printers (usually 1 is returned)
Reserved

Reserved

Number of ASYNC communication ports connected
Reserved

Number of diskette drives

Video mode initialized ( always =10 )%
Type of display

12 inch monochrome display( always =00 )
Reserved

Reserved (=1 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 system use
Extension Video mode.

in

TYPE 16

Keyboard Input/QOutput

One of the following functions is executed depending on the
value in AH:

( AH )= 0

Reads next character. Reads a character from the
keyboard and puts the folloving codes into AH
and AL.
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If more data remain in the buffer, the initial data are returned.
Othervise, the routine stays active for the next data input.

( AH )=1

(ZF)=1
(ZF) =0

( AH )= 2

@ta type AH AL

i 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

FFﬁunction 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 254 byte | FF 2nd byte

conversion

Ind

available to be read.
as follows, to
transmitted

icates

No character 1is in

Character 1is

Vhen (ZF)=0,

the

buffer
in the buffer for reading

if a JIS-8 bit code character
ZF (zero flag) will be set
indicate wvhether data have been

into the buffer or not:

the next character will

AX. The character remains unchanged

unt

il a call

character.

Reads shift status.
to AL and AH as follows:

AL register

Current shift status

for

in the buffer
is made with (AH)=0 to read the next

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

( AH

( AH

( AH

( AH

)= 3
)= 4
)= 5
)= 6
Y= 7

AH register

bit 7-3

bit 2,1 =00
=01
=10

bit 0 =1
=0

Clicker on :

Clicker off

Alters keyboard status or mode.
status or mode in AL.

AL register

bit 7-6 =00
=01
=10
=11
bit 5-4 =00
01
10
=11
bit 3-2 =00
=01
=10
=11
bit 1-0 =00
=01
=10
=11

non

Status/Mode syebols displayed

Reserved

Kana-to-Kanji conversion and
line possible or impossible.

5.3 BIOS Usage

Unused
Alphanumeric shift
Katakana shift
Hiragana shift
Full-size mnode
Half-size mode

Causes the speaker to generate sound
with frequencies of 31-32767 Hz as specified in CX.

* Turns keyboard click off.

Shift out Kanji-mode

Shift in Kanji-mode

Shift Kanji-mode in or out
Do not switch

CAPS Lock off

CAPS Lock on

Switch CAPS Lock on or off
Do not switch

Alphanumeric shift
Katakana shift

Hiragana shift

Do not change shift status
Half-size mode

Full-size mode

Svitch Half/Full size mode
Do not switch
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( AR )=85

Vhen display mode is reset,
reset to default values.

Same as (AH)=5,

displayed

Kana-to-Kanji conversion

(default)

Kana-to-KanJji
Indicator line
Indicator line
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conversion is disabled

is enabled
is disabled

is enabled

(default)

these parameter are

except that status/mode symbols
are not altered.
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5.3.3.

The
use:

INT 5

INT 1B

INT 1C

INT 1D

following are descriptions of the BIOS routines for

5.3 BIOS Usage

Interrupt Routines For Special Use

special
: Screen print

When screen oprints, either in Native mode or

Extension Video mode are required the screen mode
(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

wvhen Break is pressed unless the application progranm
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
system-clock tick. This vector is invoked while
responding to the 'timer' interrupt, and control should
be returned through an IRET instruction.

The
POVER-ON routines initialize this vector to point to

an ISET instruction, so that nothing occurs unless the
application modifies the pointer. It is the

responsibility of the application to save and restore
all registers that are modified.

: 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 wishes 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 7A

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 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. The motor start-up-time
parameter (parameter 10) is overridden by BIOS to
force a 500-ms delay (value 04) if the paranmeter 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 between 56 - 69 (Hex) it translates 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 Code
5.4. Keyboard Scan Codes

Scan codes are used to transfer keyboard data to the syster 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 them 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.

RAM for general use can be expanded to a 512KB maximum.
The memory space allocation is referred to in Chapter 2,

Memory Map

Memory Space and 1/0 address Setting.”

00000

10000

80000
88000
88800
A 0000

B0000

B8000

C0000

D0000

E 0000

FFFFF

Remarks )

Figure 5-4 Memory Map

Native mode

Extension
English mode  Video mode
Base RAM
Expansion
RAM
Same as the
left column
User Font
VRAM
{Graphics)
b i VRAM virtual
address address (Text)
ROM reserved
ROM cartridge| Same as the
System left column
ROM
on Board

The map of addresses 00000-80000 (Hex)

80000

BFFFF

Character

Generator 2

8 X 8 ANK
8 x16, 16x16
NON-KANJI

I S

ROM 0

ROM 1|

ROM 2

ROM 3

changes

depending on vhether or not a 128KB RAM card is
Refer to Figure 5-5 and

installed.
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Address

30000 1

40000 1

50000

60000 -

70000 -

00000 -

10000 -

20000 1

1

L]

80000

64K 128K 256K 384K 512K
|
® EVEN] 0DD
[ € t E
64K ’B\I B A
: 128K 128K 128K
64K | 64K
]
|
EVEN] 0DD ) N
| 2 :
B8 E
| 128K 128K
54K|64K
1
|
EvEx| obp
| E
Ble
| 128K
64K | 64K
]
T
E\-‘Ex:ODD
518
84K:84K

Meaning of abbreviations ;
® 64K :64KB Base Memory
® 64K :64KB RAM Card
® 128K : 128KB RAM Card
EVEN : Even address used
ODD  : Odd address used

Figure 5—5 Memory Space (Native and Extension Video mode)
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h mode the base memory and 64K bytes of expansion

In Enalise alvays located at addresses 00000-FFFFF (Hex).

memory ar

00000 7 :
® VEN! ODD
64K :
10000 1 ® ' &
1
64K | 64K
]
20000 + i el o7
®
30000 T —
40000 +  F------
®
50000 + 128K
60000 1  |--------
®
70000 + 128K
80000 L

Meaning of abbreviations :
® 64K :64KB 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. I/0

1/0

addresses
changed for some 1/0.

Map

are
The

initialized as
relocation of
" 2.2.6 Memory Space

referred to in Chapter 2,
Setting"”.
Address | I/0 Name
1X Reserved
20 8259 PIC
21 8259 PIC
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
A0 NMI Control
Co 76489A Sound generator
F2 Diskette controller
F4 Diskette status register
F5 Diskette data register
1FF Gate Array-08
201 Jovstick
278 Reserved
279 Reserved
27A Reserved
2F8-2FF | 8250 register addresses
32X Reserved
378.37C | Parallel interface
379,37D | Parallel interface (status)
37A.37E | Parallel interface (command)

Figure 5—7 1/0 Addresses (1 of 2)
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1/0
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[ Address | Type of 1/0

3D0,2,4,6 | CRTC address registers
3DI1,3.5,7 | CRTC data registers
3D8 Reserved

3D9 Page register 2

3DA Video Gate Array VP1, VP2
3DB Clear light pen latch
3DC Set light pen latch

3DD Video gate array VP3
3DE Light pen gate

3DF Page register 1
3F8-3FF | Reserved

Figure 5—7 I/0 Addresses (2 of 2)
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6. Compatibility

This chapter describes points to keep in mind to maintain

compatibility among the IBM 5510, IBM 5550 and PCjr systenms.
The differences among these systems are also described.

To have compatibility betveen 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 mode.

ROM cartridges are available
for changing the mode of operation.

It is recommended that an application program use only the BIOS
and DOS interrupt interfaces in order to achieve compatibility

with the PCjr and IBM 5550, since absolute addresses vary among
the three machines.

There are several factors to keep

in mind to maintain compati-
bility. They are:
1. \Unequal Configurations
2. Hardware Differences
3. Diskette Compatibility
D

iscussions of these topics follovw.
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6.1. Unequal Configurations

From the configuration/hardvare point of view, there exist
some functions which the IBM 5550 has, while the IBM 5510 does
not have. Application programs vhich call for those functions
might not vork on the IBM 5510. The following are functions
unique to the IBM 5550:

1. Hardvare
- 5550 ROM Function
- DMA
- 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

- JUser fonts of 63 or more characters
- Hard disk support commands (SWITCH, BACKUP, RESTORE)
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6.2. Hardware Differences

The IBM 5510, PCjr, and the IBM 5550 differ in hardvare 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 PCJjr compared with those of the IBM 5510.

Due to different shapes in connectors, some hardware might need
nodification before being used, but when the hardware is func-
tionally compatible, it is classified as compatible.

Comparlson

Hardware/Function —

5550 PC-jr
e T ST
I‘-l-(.om_pzx—(?{ge\hoard__ X * T ok
! Full Keyboard X % N/A
" Diskette I Drive I T o* X *
B I’rnnt;ralntel;f:;ce_ L X % =
RS-232C Interface ok S
" Joystick Interface N/A :
" "Cassette Interface N/A c
~ Color Graphics C ox t
L lght Pen N/A .
8253 Timer Z ok N
lnterrupt upt Controller . z
h_B_.e-ep' ‘é;gsﬁ\r:stem > % o
" "Sound Generator N/A T
__R_O\l (-.,arqu-ig: Interface CON/A i
Remarks) O --- Compatible
X --- Incompatible
* --- With Conditions (Mentioned hereafter)

N/A - Not Applicable

Figure 8-1 Hardware Configuration Comparison
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Hardvare Differences from PCjr

1.

User RANM
PCjr alvays shares the user RAM with 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 0 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 vwhen these are accessed, user RAM

is not used.

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
pakes physical compatibility impossible, but the diskette

formats are compatible.

Keyboard
The IBH 5510 keyboard has added keys for Kanji handling but

other keys are compatible with the PCir keyboard.

Sound Generator
The IBM 5510 and the PCjr use compatible chips.

RS-232C Card
This is provided as a standard feature on the PCjr, vhile on

the IBM 5510, it is an optional feature. English mode
applications using either COM1 or COM2 mode should have this

optional feature to run on the IBM 5510.
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Hardvare Differences from 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 hardvare
through BIOS calls, the memory map differences should be
unimportant. Memory size should also be taken into account
when considering compatibility because the minimum memory
size of the IBM 5550 is larger than that of the 5510.

Diskette Operation

The IBM 5510 does not have DMA capability, while the IBM
5550 has. The IBM 5510 uses a level & hardware interrupt.
Vhen diskette I/0 takes place, the entire system is masked

and other 1/0 devices are inactivated (operator keystrokes
and RS-232C etc.).

Keyboard

The IBM 5510 keyboard scan codes differ from those of the IBN
IBM 5550. Compatibility is maintained by using interrupt
type 16 (keystroke read). The keyboard operation, hovever,

differs due to differences in the number and the functions of
the keytops.

Video Display Function

There is quite a high degree of compatibility between the IBM
5550 and Extension Video mode, 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.

Kanji Font

The IBM 5510 requires 32 bytes/character, while the IBM 5550
requires 72 bytes/character.

Dictionary

The IBM 5510 dictionary resides in ROM, while the IBM
5550 dictionary resides on a diskette and is loaded into RAM
on demand.

RS-232C Interface

The IBM 5550 supports up to 9600 BPS communications through
use of DMA,

while the IBM 5510 supports up to 4800 BPS
communications through use of a level 3 interrupt.

Yhen
diskette I/0 takes place, interrupts other than level 6 are
rejected and therefore, RS-232C interface I/0 will not
occur.

Timer (8253) Input
The IBM 5510 clock is 1.19 MHz, vhile that of the IBM 5550 is
2.0 Miz.
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9.

10.

11.

Interrupt Controller
Both systems use a 8259A PIC, but as the interrupt level

assignments for the two systems differ, there might be
instances vhere compatibility is not maintained.

Beep ;
As there is a difference in the frequency of the Timer Input

clock betveen the two systems, their beep sounds are slightly

different.

Timing

Vhen an IBN 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
vith the IBM 5510 specifications. 1In developing application
programs, the following points should be taken into
consideration:

- The progessing speed differs with the size and type of
memory in vhich an application program is running.

Processing Speed Memory for the progranm

Fast ROM

128 KB RAM Card

64 KB memory on the system board &
64 KB expanded memory

64 KB memory on the board when it is
\// functioning as video RAM and 64 KB of
Slovw . expanded memory

The highest degree of application compatibility can be
achieved by using a common high level language and
accessing the system only through BIOS and DOS interrupts.
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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
JX Operation Mode
PC-jr — ~ IBM 5550
English Native Ext. Video
S PC-jr ol o J J X
\5: English - A * ] *_J L
T | IX | Native J x J J J
N Ext.Video - J* N of 2
A 1B M 5550 X mE 1 | ol
Remarks) A <----> B : Perfectly compatible

(both systems can read/write)

----- ey : Reading of a diskette which has been
written by the other systems is
possible. (The arrow points to the
system which reads.)

Diskettes formatted with 40 tracks can
be read. Ones with 80 tracks cannot.
X : No Compatibility

Figure 6-2 Diskette Compatibility
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Appendix A.

Relative Ref.

Absolute

Address PUBLIC Name Module  _Address Page
--------- (EQUATES & DATA AREA) - ---- A- 2
F800:0000 -=-"""77 1 0000 3
:0030 -------" 2 0000 15
:0076  VIDEO_IO 2 0048 18
:01CD  VIDEO_PARMS 2 019D 21
:2030  EQUIPMENT 3 0000 93
:203C NEMORY SIZE_DETERMINE 3 000C 93
:2048 DISKETTE_IO 3 0018 94
:248D  SEEK 3 045D 103
:2539  DISK_BASE 3 0509 104
:2544  DISK_INT 3 0514 104
:25B5  RS232_10 3 0585 105
:2696  CASSETTE_IO 3 0666 107
:27AC  READ_HALF_BIT 3 077C 110
:2000  KBDNMI 4 0000 113
:2h27  EXTAB 4 0127 115
:2A50  KEY62_INT 4 0150 115
:2C9E  KEYBOARD_IO 4 039E 119
:2ED5  KB_INT 4 0505 122
:385D  BUFFER_QUEING 4 OF5D 133
13400 ---mmmmmem-- 5 0000 135
:3AA0  PRINT_SCREEN 5 00A0 136
:30C0 -=mmmmmme- 6 0000 141
13220  PRINTER_IO 6 0060 141
:4E00  BOOT_STRAP 7 0000 163
:4FO0  KKKFDH 8 0000 168
:6700 DDS 9 0000 214
:6708  TIME_OF_DAY 9 0008 214
:6752 READ_TIME 9 0052 214
:677D  KB_NOISE 9 007D 215
:679E  BAS_ENT 9 009E 215
:67B3  TIMER_INT 9 0083 215
:6A00  POST 10 0000 218
:6A6B  RESET 10 0068 220
:6F98 D11 10 0599 229
:6FCO  DUMMY_RETURN 10 05C0 228
{T9A1  PRT_HEX 10 OFAl 248
:79CO  BEEP 10 OFCO 247
*7FCO  VECTOR_TABLE 10 15C0 255
*IFFF  POST_END 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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<CAVEAT EMPTOR>:

THE BIOS ROUTINES ARE MEANT TO BE ACCESSED THROUGH
SOFTWARE INTERRUPTS ONLY. ANY ADDRESSES PRESENT IN
THE LISTINGS ARE INCLUDED ONLY FOR COMPLETEMNESS,
NOT FOR REFERENCE. APPLICATIONS WHICH REFERENCE
ABSOLUTE ADDRESSES WITHIN THIS CODE VIOLATE THE
STRUCTURE AND DESIGH OF BIOS.

- e e e B e Bt e e e e T B

SYSYEM ID s
PJSYSID EQU OFDH 3 PCir SYSTEM ID
IXSYSID EQU 0EDH 3 JX SYSTEM ID
’
H EQUATES s
H
MFG_PORT EQU 10H 3 MFG TESTER PORT
PORY_A EQU 60K 3 8255 PORT A ADDR
CPUREG EQU 38H 3 MASK FOR CPU REG BITS
CRYREG EQU 7 ; MASK FOR CRT REG BITS
PORT_B EQU 61H ; 8255 PORT B ADDR
PORT_C EQU 62K ; 8255 PORT C ADDR
CMD_PORT EQU 63H
MODE_8255 EQU 100010018
KBPORT EQU 60H ; KEYBOARD PORT
INTAOOQ EQU 20K ; 8259 PORT
INTAOL EQU 21K : 8259 PORT
EOI EQU 20H
TIMER EQU 40H
TIM_CTL EQU 434 ; 8253 TIMER CONTROL PORT ADDR
TIMERO EQU 40H 3 8253 TIMER/CNTER 0 PORT ADDR
NMI_PORT EQU 0AOH ; HMI CONTROL PORY
SHND_CTL EQU 0COK ; SOUND GENERATOR CONTROL PORT
S8STATUS EQU 1FFH 3 S8 STATUS REGISTER
VRAM2IN EQU 80H 3 32K VRAM CARD IN
EROM6 IN EQU 4OH 3 EXT. ROM 6 (FQ000-) IN
EROM7 IN EQU 20H 3 EXT. ROM 7 (F3000-) IN
JOY_PORT EQU 201H 3 JOYSTICK CONTROL PORT
RS232_1_PORY EQU 3F8H ; RS232C-1 PORT
RS232_2_PORT EQU 2F8H ; RS232C-2 PORT(ON BASE BOARD)
PARAL_PORT EQU 378H 3 PARALLEL PORT
CRT_CTL EQU 3D4H ; CRT CONTROLLER CTRL PORT
VGA_CTL EQU 3DAH 5 VIDEO GATE ARRAY CTRL PORY
VGA_CTL_E EQU 3DDH 3 VIDEO GATE ARRAY CTRL PORT
3 FOR EXTENSION MODE
PAGREG EQU SDFH ; CRT/CPU PAGE REGISTER
PAGREG2 EQU 3D9H i CRT/CPU PAGE REGISTER 2
s,
; INITIALIZE EQUATES :
3
MINI EQU 2000H ; FUTURE USE
KKOFF EQU 7'2560KANAKAN OFF+INDICATOR_OFF ;
INIT_CODE EQU 00 ; BOOT INITTA:;L JUMP CODE
BOOT_LOCN1 EQU ouo:u ; IB AREA
BOOT_LOCN2 EQU 0005H 3 M AREA
KKNINIT EQU O0FF20H 3 KANA KANJI CONVERSION INITIALIZE
DICT_ADDR EQU JA00H ; DICTIONARY ADDRESS
et
: DISKETTE EQUATES 1
uec cTL EQU OF2H # CONYROL PORY FOR THE DISKETTE
FDC_RESET EQU 80K 3 RESETS THE NEC (FLOPPY DISK
i CONTROLLER). O RESETS,
i 1 RELEASES THE RESET
HD_ENABLE EQU 20H ; ENABLES WATCH DOG TIMER IN NEC
WD_STROBE EQU 40H 3 STROBES WATCHDOG TIMER
nnIveYeunnle EQU 01H ; SELECTS AND ENABLES DRIVE
EQU OF4H ; STATUS REGISTER FOR THE NEC
BUSY_BIT EQU 20H 3 BIT = 0 AT END OF EXECUTION PHASE
DI1O EQU 40H 3 INDICATES DIRECTION OF TRANSFER
RQM €QU 80H ; REQUEST FOR MASTER
NEC_DATA EQU OFSH 3 DATA PORT FOR THE NEC
DRV_SUPPORT EQU OFH 5 4 BIT SUPPORT UP TO FOUR DRIVE
DRV_RANGE EQU 03H ; RANGE CHECK 0 TO 3
OFF_DBL_TRK EQU SFH 5 J PARAMETER : DOUBLE TRACK SUPPORT
§==Tmeet ———— bz
3 8088 INTERRUPT LOCATIONS 1
r ST i
INT_10 EQU 10H 3 VIDEO_IO
INT_11 EQU 11H ; EQUIPHENT
INT 12 EQU 12H ; MEMORY sxze_nirennxuz
INT_13 EQU 134 3 DISKETTE_I
INT_14 EQU 14H ; RS232¢_I0
INT_1S EQU 15H 3 CASSETTE_IO
INT_16 EQU 16K i KEYBOARD_IO
INT_17 EQU 170 i PRINTER_IO
INT_13 EQU 18K 1 RESIDENY BASIC
INT_19 EQU 194 i BOOT_STRAP
INTC1A EQU 1AH 3 TIME_OF_DAY
INT_18 EQU 1BH 3 DUMMY_RETURN
INTCAC EQU 1CH i DUMMY_RETURR
INTZ1D EQU 1DH 3 VIDEO_PARMS
INT_LE EQU 1EH ; DISK_BASE
INTCLF EQU 1FH 3 CRT_CHARH
INTC8 EQU 80H 3 DIAGNOSTICS
ABSO SEGMENT AT 0
ORG 2n4
NMI_PTR LABEL  WORD
ORG 3In4
INT3_PTR LABEL  WORD
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ORG 5n4
0014 INTS_PTR LABEL  WORD
0014 g ORG sn4
H4- INT_PTR LABEL  DWORD
0020 10HNS
gose VIDEO_INT LABEL  HORD
0040 " OR 1CHRS
0019 INT1C_PTR LABEL  WORD
o879 ORG 1DHNG
PARM_PTR LABEL  DWORD } POINTER TO VIDEO PARMS
Strs ~ ORG 18HX4
0060 BASIC_PTR LABEL  WORD ; ENTRY POINT FOR CASSETTE BASIC
KL RG 1EHXG ; INTERRUPT 1EM
i DISK_POINTER  LABEL  DMORD
007¢C ORG 1FH¥%4 ; LOCATION OF POINTER
807C EXT_PTR E“EL E:Igan i POINTER TO EXTENSION
RG T
i CSETPTR _  LABEL  DWORD 5 POINTER TO DOT PATTERNS
SHx
e KEY62_PTR LABEL  WORD ; POINTER TO 62 KEY KEYBOARD CODE
4 G ne .
:}gc EXST - LABEL  WORD ; POINTER TO EXT. SCAN TABLE
400K
9400 DATA_AREA LABEL  BYTE ; ABSOLUTE LOCATION OF DATA SEGMENT
0400 DATAZWORD. LABEL  WORD
7€00
7600 BOOT_LOCN LABEL  FAR
7¢00 ABSO™  EWDS
H
5 STACX =-- USED DURING INITIALIZATION ONLY '
3
0000 STACK  SEGMENT AT 30H
0000 a0t ] 128 DUP(D)
323!
1
0108 108 LABEL  WORD
0100 STACK  END
? et
3 ROM BI0S DATA AREAS :
0000 DAT SEGMENT AT &0M
0000 0e T asz:z BASE Y] 4 DUP(?) ; ADDRESSES OF RS232 ADAPTERS
1313
b |
0008 o I . PRINTER_BASE  Dil & DUP(Y) ; ADDRESSES OF PRINTERS
1000
]
0010 237? EQUIP_FLAG DW 1 5 INSTALLED HARDWARE
19 KBD_ERR ) * ; COUNT OF KEYBOARD TRANSMIT ERRORS
? MEMDRY_SIZE DW 1 ; USABLE MEMORY SIZE IN K BYTES
? TRUE_MEM DN ? i REAL MEMORY SIZE IN K BYTES
; KEYBOARD DATA AREAS :
: s
0017 1 KB_FLAG DB ?
;
SHIFT FLAG EQUATES WITHIN KB_FLAG
= 0048 CAPS_STATE EQU 40H ; CAPS LOCK STATE HAS BEEN TOGGLED
= 0020 NUM_STATE EQU 20H i NUM LOCK STATE HAS BEEN TOGGLED
= 0008 ALT_SHIFY EQU 08H ; ALTERNATE SHIFT KEY DEPRESSED
= 0004 CTLTSHIFT EQU 04H i CONTROL SHIFT KEY DEPRESSED
= 0002 LEFT_SHIFT EQU 02H : LEFT SHIFT KEY DEPRESSED
= 0001 RIGHT_SHIFT EQU 01H ; RIGHT SHIFT KEY DEPRESSED
0018 ?? KB_FLAG_1 DB ? ; SECOND BYTE OF KEYBOARD STATUS
= 0080 INS_SHIFT EQU 80H ; INSERT KEY IS DEPRESSED
= 0060 CAPS_SHIFT EQU 4O0H 3 CAPS LOCK KEY IS DEPRESSED
= 0020 NUM_SHIFT EQU 20H ; HUM LOCK KEY IS DEPRESSED
= 0010 SCROLL_SHIFT  EQU 10H ; SCROLL LOCK KEY IS DEPRESSED
= 0008 HOLD_STATE EQU 03K ; SUSPEND XEY HAS BEEN TOGGLED
= 0004 CLICE_ON EQU 04H ; INDICATES THAT AUDIO FEEDBACK IS
- ; BLED
= 0002 CLICK_SEQUENCE EQU o2H  OCURRNCE OF ALT-CTRL-CAPSLOCK HAS
: OCCURED
ALT_INPUT DB ? ; ZL?E#GE FOR ALTERNATE KEYPAD
i
:ﬂ:i%i—?i:? g: g ] :g{:}g: }g HEAD OF KEYBOARD BUFF
5 TAIL OF KEYBOARD BUFF
t - K3_BUFFER D 16 DUP(?) ; ROOM FOR 15 ENTRIES
~ i HEAD = TAIL INDICATES THAT YHE BUFFER 1S EMPTY
z 0045 NUM_KEY QU 69 7 SCAN CODE FOR HUMBER LOCK
o SCROLL_KEY EQU 70 i SCROLL LOCK KE
Z a1 ALT_KEY Equ 56 i ALTERNATE SHIFT KEY SCAN CODE
CTLTKEY £QU 29 ;
z SotA SiLtEL e & ; SCAN CODE FOR CONTROL KEY
= 0024 VEFTTREY b 2 ' Sean CODE FOR SHIFT LOCK
S gosk e EY v i SCAN CODE FOR LEFT SHIFT
z 0052 INS_KEY Y &3 i SCAN CODE FOR RIGHT SMIFT
= 0053 DEL-KEY Eau - + SCAN CODE FOR INSERT KEY
o 8 i SCAN CODE FOR DELETE XEY
_____ DISKETTE DATA AREAS U ""“""""":
003E ?? BSEECSTATUS IE b etemsnis Sk s am e
! i DRIVE RECALIBRATION STATUS
; z HEEDS RECAL BEFORE
003F 1?7 MOTOR_STATUS DB 5 i NEXT SEEK IF BIT IS = 0
! i :g}o: STATUS
; = DRIVE 0
0040 *? MOTOR_COUNT D3 ' i RUNNING T8 GURBENTLY
+ TIME OUT COUNTER FOR DRIVE

e — s ) s .
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0080
0082
0084

perpeepay
ey

0085
0036

Z 000F
0087
0038
2 0004
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e ed
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04 [
134

04 [
mn

g

e

} TURK OFF
MOTOR_WAIT EQu 37 ; %ugics OF COUNTS FOR MOTOR
DISKETTE STATUS DB ? ; RETURN CODE STATUS BYTE
TIN EQU 3o 5 ATTACHMENT FAILED T0 RESPOND
SAD SEEK EQU 40H ; SEEK OPERATION FAILED
BAD_NEC EQU 204 ; NEC CONTROLLER HAS FAILED
BAD_CRC EQU 10H 5 BAD CRC ON DISKETTE READ
DMAZBOUNDARY  EQU 09H } ATTEMPT TO DMA ACROSS 64K
i BOUNDARY
BAD_DMA EQU 08H ; DMA OVERRUN ON OPERATION
RECORD_NOT_FND EQU 04H 5 REQUESTED SECTOR NOT FOUND
WRITE_PROTECT  EquU 03K 5 MRITE ATTEMPTED ON WRITE
; PROTECTED DISK
BAD_ADDR_MARK  EQU 02H ; ADDRESS MARK KOT FOUND
BAD_CMD EQU 01H i BAD COMMAND GIVEN T0 DISKETTE 1.0
NECZSTATUS DB 7 DUPCD) ; STATUS BYTES FROM HEC
SEEK_END £qu 204
THRESHOLD EQu 300 ; NUMBER OF TIMER-8 TICKS TILL
3 ENA
PARMO EQu OAFH i PARAMETER 0 IN THE DISK_PARN
: TABL
PARML EQU 3 } PARAMETER 1
PARMS EQU 25 i PARAMETER $
PARML® EQU n 3 PARAMETER 10
H VIDEO DISPLAY DATA AREA '
3
CRT_MODE DB ? 3 CURRENT CRT MODE
CRTZCOLS DM ? ; NUMBER OF COLUMNS ON SCREEN
CRT_LEN pud ? ; LENGTH OF REGEN IN BYTES
CRTZSTART oM H ; STARTING ADDRESS IN REGEN BUFFER
oM & DUP(Y) ; CURSOR_POSN IS DEFINDED LATER
CURSOR_MODE ] r J} CURRENT CURSOR MODE SETTING
KCTIVE_PAGE ) 1 ; CURRENT PAGE BEING DISPLAYED
ADDR_6345 DM r i BASE ADDRESS FOR ACTIVE DISPLAY
H ARD
CRT_MODE_SET DB H i CURRENT SETTING OF THE
i CRT MODE REGISTER
CRT_PALLETTE DB ? 3 CURRENT PALETTE MASK SETTING
H L -
; CASSETTE DATA AREA :
EDGE_CNT M ? 3 TIME COUNT AT DATA EDGE
CRC_REG DU 3 i CRC REGISTER
UAST_VAL 1) 1 3 UAST INPUT VALUE
o
; TINER DATA AREA L
TIMER_LOM oM 1 ; LOW WORD OF TIMER COUNT
TIMER HIGH D ? 3 HIGH WORD OF TIMER COUNT
TIMERTOFL D3 ? 3 TIMER HAS ROLLED OVER SINCE LAST
: READ
H SYSTEM DATA AREA t
B10S_BREAK D3 r ; BIT 751 1F BREAK KEY HAS BEEN HIT
RESEY_FLAG DM H ; WORD=1234H IF KEYBOARD RESET
; UNDERWAY
i — .
3 EXTRA DISKETTE DATA AREAS :
TRACKO D3 1
TRACK] D3 H
TRACK2 DB 1
DB H
. S
; PRINTER AND R$232 TIME-OUT VARIABLES :
PRINT_TIN_OUT DB 4 DUPCY)
R$S232_TIN_OUT DB 4 DUPCY)
R R G e
; ADDITIONAL KEYBOARD DATA AREA 1
BUFFER_START D ’
BUFFERTEND oM H
INTR_FTAG D2 ’ 3 FLAG TO INDICATE AN INTERRUPT
i HAPPENED
S, — vt -
; 62 KEY KEYBOARD DATA AREA :
CUR_CHAR D3 1 + CURRENT CHARACTER FOR TYPAMATIC
VARZDELAY D3 1 3 DETERMINES WNEN INITIAL DELAY I
: OVER
DELAY_RATE QU OFH ; INCREASES INITIAL DELAY
CUR_FONC 0B 1 } CURRENT FUNCTION
KB_FLAG_2 0B ? } 3RD BYTE OF KEYSOARD FLAGS
RANGE EQU H 3 NUMBER OF POSITIONS TO SHIFT
3 DISPLAY
— Soum - e
; BIT_ASSIGNMETS FOR KB_ FLAG.2 ]

A-5
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- FN_FLAG EQU 80H
- FNCBREAK EQU  GOM
= 0020 FN_PENDING EQU 20H
= 0010 FN_LOCK EQU lO:
= 0008 TYPE_OFF EQU 08
= 0004 HALF_RATE EQU 04H
= 0002 INIT_DELAY EQU g%:
= 0001 PUTCRAR EQU : ; CURRENT VALUE OF HORIZONTAL
0089 1? HORZ_POS DB ! : START PARM
; A WRITTEN TO PAGREG
obsa 11 PAGDAT N T ______;_ETfEf_?f-?ﬁI_---5 ______
: KANJI DOS WORK AREA ________________-____i
KA DS He e N
00F0 RG i
e ii i GALJI_ADDR 2 DUPCO) ; RESERVED FOR KANJI DOS
0000
- - Y
; CONTROL FLAGS [
B«
0300 %G 3004 3
110 J_EXT_STATUS DM 1 I EXTENSION CARTRIDGE CHARACTERISTICS
9302 317% JEQUIP_FLAG o ? ; EQUIPRENT FLAG EXTENSION
et e e e -
; JAPAN KEYBOARD DATA AREA :
; KEYBOARD_BUFFER
= 006D KANJI_KEY TQU 107 ; SCAN CODE FOR KANJI KEY
= 006¢C MUHEN_KEY EQU 108 ' SCAN CODE FOR MUHENKAN KEY
= 006D HENKAR_KEY EQU 109 i SCAN CODE FOR HENKAN KEY
= 0034 ALPHA_KEY EQU 58 } SCAR CODE FOR ALPHA STATE KEY
= 006E KATAKAHA_KEY  EQU 110 ! SCAR CODE FOR KATAKANA STATE KEY
= 006F HIRAGAKACKEY ~ EQU 111 ; SCAN CODE FOR HIRAGANA STATE KEY
;
BIT ASSIGNMETS FOR JKB_FLAG
o ;i et A
= 000 KATAKANACSTATE EQU 03 ;
: ouoi ZENKAKL STAIE  EQU i : ZENKAKU MODE
: ALPFA_STATE EQ 0 ;
= 00Fy ALPHiA_STATE EQU OF 9H i ALPHA_STATE MASK
= 005 ZERKARU_CHAR  EQU 05H i ZENKAKU CHARACTER
0010 iancaxy_onrer e 1o mFLGL HANKAKU SHIFT KEY DEPRESSED
= KU_SHI QU 10H ; HANKAK
= 0008 ZENKAKU_SHIFT_ EQU 08H i ZENKAKU SHIFT KEY DEPRESSED
= 0004 HIRAGANA_SHIFT EQU 04H i HIRAGANA SHIFT KEY DEPRESSED
: 0002 KATAKANACSHIFT EQU 02H i KATAKANA SHIFT KEY DEPRESSED
= 0003 ALPHA_SHTFT EQU 01H ; ALPHA  SHIFT KEY DEPRESSED
) BT ASSIGNMETS FOR JKB_FLAG_2 ’
: furndfs T i, s s
= : KNUMBER SHIFT KEY DEPRESSED
= 0020 MUHER_SHIFT EQU 204 { MUMEN  SMIFT KEY DEPRESSED
= 0010 HENKAR_SHIFT  EQU 10H i HEN SHIFT KEY DEPRESSED
: g00s NMI_FLE EQU 04H : NMI ACTIVE FLAG
: 000 INDTCATOR_OFF  EQU 02H : INDICATOR ON/OFF SWITCH
soool KANAKAN_OFF EQU 01K : KANAKAN ON/OFF_SWITCH
1 ors KB_BUFFER_J W 25 DUPL?) ; ROOM FOR 26 EMTRIES
n
0336 17 JKB_FLAG DB ? ; 4TH BYTE OF KEYBOA G
0337 12 JKBZFLAG_L DB ? ; 5TH BYTE 0 Kb FLAGS
! ? 3 F KEYBOARD FLAGS
o3 g?aS;LAG 2 D3 ? ; 6TH BYTE OF KEYBOARD FLAGS
133 _PTR_ (] ? ; USED BY BUFFER QUEING C(INT 41H)
P AU SOOI M. O o
; NEW VIDEO DATA AREA
et e T ———
REGEN_START EQu 0B800H ; SEGMENT ADDRESS OF REGEN
; DEBUG FLAG
HO_ACT_PAGE EQU 16 i NUMBER OF ACTIVE PAGE
CRT_HOD 08 ! i CURRENT CRT MODE OF VIDEO PROCESSOR 2
CRY node ser2 D3 : i IMAGE OF DATA WRITTEN TO PAGREG 2
W11 CinR o H i 1ST CHAR. CODE/ATTR. AT WRITE A/C IN KANA-KAN
ey ? i 15T CHAR. CODE/ATTR, AT WRITE A/C
15T _CHAR DM H :
K_TTY_1ST_CHAR DM H } 18% EhAR AL WRLIE 118
! ; TE RRY I -
SRLRDus o !  CoRRENT CRT COLURN Sz CAMATKAN
N e 0 ! 5 LAST VALUE OF SUPERIMPOSE CONTROL REGISTER
s B iCdeaase
LT_CURSOR ; ; PRESENT
cPuPAGE <FOSH M ? i ALTERNALE CURSOR POSITION
RT_P : ; GE
SCURSO none  Du 3 § GRAPHICS CURSOR
50 ! ; RSOR M
PALETTE A o 2 ; AUTERNATE CURSOR MOGE
KJROM, STAT o ? ; VALUE OF PALETTE MASK REGISTER
VG STAT g ? i KANJI ROM STATUS (0:0FF, 1:0N)
16 CTRL 4] ! i VIDEQ GENERATER STATUS (0:VG2, 1:VG1)
; V62, 1:
VSTREKL o : i INTERRUPT ENABLE PROHIBIT FLAG
SS_SAVE ! i USED LEVEL OF VID
¢ SPTSAVE o ! i 55 Save ARen o0 STACK
= W ’
CURSO ! i P
o R_POSN DU 16 oup (53 SAVE AREA
03F0
03F0 10 0
‘& msicuore. g :
2 16 DUP (?); TEMPORARY RES
ERVED FOR BASIC

A-6




03FB
03FB ?
03FC 1?
03FD

0000
0000 ??

o001l ?
0002 ?
0006 ??

0005 ??
0006 227

opos 1217
0o0A 2227
gooc 7

G00E 122
oo10 ??

oo1r M
o012 7Y

0014 TI1?

0016 ?
0018

0019 09 [

-
.-

0000 o600 C

ORO JFBH
VIO_PROCESS D8 4 ; VIDEO I/0 IS PROCESSING
SUPRESS_PAL DB b1 ; SUPRESS PALETTE SET DURING MODE SETV
DATA ENDS
3=
i EXTRA DATA AREA

XXDATA SEGMENT AT S50H
STATUS_BYTE ?
H THE FOLLOWING AREA IS USED ONLY
DCP _MENU_PAGE DB

DCP_ROW_COL oW ?
WRAP_FLAG ()] ?
MFG_TST [} ?
MEM_TOT LT ?
MEM_DONES W ?
MEM_DONEO o ?
INTICO DN ?
INTICS oH ?
MENU_UP D3 ?
DONE128 ) ?
KBDONE D ]

DU!]NG DIAGHOSTICS

TO0 CURRENT PAGE FOR DIAG. MENU
CURRENT ROHICDLUHN COORDINATES
FOR DIAG MENU

IHTERHAL/EX!ERNAL 8250 WRAP
INDICATO

IN[TIALIZAYIUN FLAG

WORD EQUIV. TO HIGHEST SEGMENT IN
MEMORY

CURRENT SEGMENT VALUE FOR
BACKGROUND MEM TEST

CURRENT OFFSET VALUE FOR
BACKGROUND MEM TEST

SAVE AREA FOR INTERRUPT 1C
ROUTINE

FLAG 7O INDICATE WHETHER MENU IS
ON SCREEN (FFSYES, 0=NO)

COUNTER TO KEEP TRACK OF 128 BYTE
BLOCKS TESTED BY BGMEM

TOTAL K OF MEMORY THAT HAS BEEM
TESTED BY BACKGROUND MEM TEST

F T Sup A T IR,

- o ve e v w

H

POST DATA AREA

-

T0_ROM_INIT DW

POINTR TO OPTIONAL I/0 ROM INIT
ROUTINE

I10_ROM_SEG oW H : POINTER TO I0 ROM SEGMENT
POST_ERR (1) ? i FLAG TO INDICATE ERROR OCCURRED
i DURING POST
MODEM_BUFFER DB 9 DUP(Y) ; MODEM RESPONSE BUFFER
; (MAX 9 CHARS)
MFG_RTN oy ' ; POINTER TO MFG. OUTPUT ROUTINE
) ]
- S
; SERIAL PRINTER DATA :
SP_FLAG oW '
SPTCHAR o8 !

THE FOLLOWING SIX ENTRIES ARE
DATA PERTAINING TO NEW STICK

H
NEW_STICK_DATA DM ? # RIGHT STICK DELAY
bW 2 ; RIGHT BUTTON A DELAY
DW ? + RIGHT BUTTON B DELAY
DW H + LEFT STICK DELAY
DH ? + LEFT BUTTON A DELAY
DW H i LEFT BUTTON B DELAY
DW ? i RIGHT STICK LOCATION
DW ? i UNUSED
DW 2 i UNUSED
DW 2 i LEFT STICK POSTITON
XXDATA ENDS
!
i IIOS LOCAL STACK AREA :

VSTACK SEGMENT AT 1AOR
1] 1536 DUP(?)

VSTACK_TOP LABEL  WORD
VSTACK  ENDS
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= 0004
=

= 0010
= 0008
= 0004
= 0002
= 0001
= 0080
= 0020
= 9010
= 06460
0000 ni
6062 nl
0003 nit
0004 o1 (
0005 il
0007 nit
0009 0t
00A [ TR ¢
(1114 unt
000D ult
000E 1l
"ie o1
o012 01

ool

SA

SA

SA

SASA

JASA

SA

5A

S5A

SASA

SASA

S5A5A

JTWO BYTES CHARACTER CODE INDICATION

v v

PAGE ,121

DSEGH SEGMENT AT 120K ;
P Ao T TR ——. Y

i DATA SEGMENT FOR INT 17 , INT S J
I cak afa-tabet s P T ———

: uum PORT ASSICN Mux
PR_DATA_PORY EQU 0378H JPRINTER 170 PORT
PR_STATUS_PORT EQU 03794
PR_CHD_PORT EQU 037AH

3 NN STATUS wxx
PR_BUSY EQU 80K ;PRINTER STATUS
PR_PE EQU 20H

PR_SELECT £QU 10H

PR_ERROR EQU 03H

PR_ATTACH EQU 04H

PR_TIMEOUT EQU 01N

3 NN PRINTER ID WNW

NO_PRINTER EQU 0

PRY1 EQU 1 ;PRINTER TYPE-I

PRT2 EQU 2 JPRINTER TYPE-II

ven_oR ::; '““EQH“E " CHARACTER LINE MODE

u 1 3

tow_PR_FLG EQU 2 }GRAPHIC IMAGE LINE MODE
3 NN CHARACTER SIZE mxx

NOR EQU [] JNORMAL SIZE

BAL EQU ;D2UBLE SIZE

Lo BYT WM FLAG 1 Wux

TWO_BYTE_FLO EQU 30H

PRT_CHK_FLG EQU 10H JPRINTER-ID CHECK FLAG
F_FLG6 EQU 04H $ESC-F PROCESS FLAG

LG EQU o2H JESC-X PROCESS FLAG
ESC_FLG QU 01K JESC PROCESS FLAG
un FLAG 2 nxu

IGN_FLG EQU oH ;COMMAND IGNORE INDICATION FLAG
x9_FLG EQU 20H JESC-X9 PROCESS FLAG
X6_FLG EQU 10K ;ESC-X6 PROCESS FLAG
X5_FLG EQU 08H $ESC-X5 PROCESS FLAG
X3_FLG EQU 04H SESC-X3 PROCESS FLAG
X2_FLG EQU 02H $ESC-X2 PROCESS FLAG
x1_FLG EQU [F] ;ESC-X1 PROCESS FLAG

[ uxx FLAG 3 Mux

CHG_LPI_FLG EQU 80H ;TEMPORARY LPT CHANGE INDICATION
BAI_FUL_FLG EQU 20H {BAIKAKU SLICE FULL INDICATION
sL_FuL_FLG EQU 10H 3SLICE FULL INDICATION

; wux MAX SLICE VALUE wax

HAX EQU 1120 ;MAX NUMBER OF SLICES

H

H MORK AREA FOR INT 17

o

PRINTER_ID D 1 purp (1 $1:PTR1 2:PTR2
RETURN_CODE DB 1 pup ¢*Z*>  3PRINTER STATUS

cPI 1] 1 pup ('Z')  3CHAR 7 INCH

Pl DB 1 puP ('2') 3LINE 7 INCH

crL ] 1 puP ('22') CHAR 7 LINE

Ler 7] 1 pur ('22') JLINE 7 PAGE

PRINT_MODE Db 1 puP ('Z') 301ELSE 1:CHAR 2:1IMAGE
CHRAR_TYPE DH 1 pup (*2')  311LARGE 2:1SMALL
SIZE_ESC 1]} 1 pur ('2')  $0:NORMAL 1:DOUBLE (ESC+(,))
SIZE_AK (/1] 1 puP ('Z')  30:NORMAL 1:1DOUBLE (AW=0/5)
cer DH 1 pur ('22') 3CURRENT CHAR POSITION
csp DM 1 pup ('Z2') JCURRENT SLICE POSITION
csp

SPHAX W 1 DUP  (*22') JCURRENT SLICE MAXINUM POSITION
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001C

001E

001F

0020

0022

0023

024

027

0023

w2

002¢

9920

002E

0031

0040

@nuuunuun
o
wooooococooo
PO00000O0OO
————cOoO®
WO AN~ B

T 0000
3 0002

01

01

o1

n

01

01

01

61

0l

(2}

”n

[}

[}

0l

(1}

18

02

3A3A

SASA

SASA

SASA

3A3A

S5A

3A

SA5A

SA

5A

SASA

3A

S5A

3A

SASA

SA

3A

SA

3A

SASA

SA

3A

3A3A

SPSAVE
PR_TIMEL
PR_TINME2
PR_TIMES
CPIMASK
STATUSL?
SYSTEM_ID
CODEN

N1

N2

NIN2
LE_CT
SP_VALUE
IM_MOD
FS_N
DYTE_ONE
FLo1
FLG2
FLo3

C31ZE

V_DASH

0B

13

24

NANN -0~ &>
“N e

bur

pur

bur

bur

bur

Dup

bur

bur

bur

P

bur

bur

bur

(rzz")

(rzz*)

«zze)

'zz*)

'2z)

'z

'z

*zz°)

'z*)

°z*)

o2zY)

¢z

£*Z*)

*z*)

«zzt)

'z*)

'z*)

€z

'2*)

«zz*)

(*2*)

¢z

zzY)

$SP SAVE AREA

JBEEP TIMER 1

sBEEP TIMER 2

JMAIT TIMER

313.5 CPI ADJUST MASK

30:NOT PROGRESS 1:IN PROGRESS

FOO:NATIVE 20:EXTENSION

3THE NUMBER OF CODE

JESCAPE PARM N1

JESCAPE PARM N2

3ESCAPE PARM N1N2

JLINE FEED COUNT

3SPACING VALUE

3 IMAGE MODE

JFONT SLICE NUMBER

SFIRST BYTE OF TWO-BYTED CODE

JCHARACTER SIZE WORK

3 — RESERVED -

JGRID LINE CONTROL VALUE

VERTICAL SOLID LINE
VERTICAL DASHED LINE
UNDERSCORE IMAGE

VERTICAL SKIP SIZE

KEY OF MORIZONTAL VALUE
UPPER VERTICAL SOLID LINE
HORIZONTAL SKIP SI2E
SPACE BETWEEN CHARACTERS
CHAR TYPE CONTROL VALUE

e . v e e e

3 UPPER INMAGE FLAG
3 LOWER IMAGE FLAG



Appendix A.

pur ('z') 3 = RESERVED -
005¢ o o8 ‘
SA
)
' - 1]
3 WORK AREA FOR INT 3 ;
3 2 =" (334
p—— Lt hs1zE M 1 our ('2z') $HORIZONTAL DOT SIZE
SASA
b}
0062 o1 € VSIZE o 1 pup (*zz') JVERTICAL  DOT SIZE
SASA
3
0064 nt HRATIO 1Y) 1 pur ¢'22') 3HORIZONTAL EHLARGE RATIO
SASA
]
(1113 1t s VRATIO 7] 1 pur ('ZZ') JVERTICAL  ENLARGE RATIO
)
06 nt 5 PAOENO DB 1 pur ('2')  JACTIVE PAGE
)
006y nt ik SPSAVES oW 1 pur ("22°') 3SP SAVE AREA FOR INT 3
(111} 0t sasa COLORTB 7] 1 pur ('Z2') $COLOR TABLE OFFSET
806D 01t » VIDEO_MODE 1 1 ur €'2')  3>01GRAPHIC <0:CHARACTER
b}
00SE ni i SLICE oo 1 pup (*zz*) 3SLICE SIZE (16 OR 24)
)
(13{] nt - SHIFT DB 1 puP €'Z')  ISHIFY VALUE
]
0071 oF “ DB 18 our (*'Z') 3 = RESERVED -
)
(111 18t i poT DB 2¢ pur C'Z')  JCOLOR DOT PATTERN AREA
]
(111 o8 i DB ' pur €'2') 5 = RESERVED -
b}
3 1}
3 BUFFER '
: 1]
(7Y et s CODE_BUFFER D3 240 (114 ('2')  JCODE SAVE AREA
l +
(1L ]} Fot " ATTR_BUFFER D3 240 our (*Z*)  JATTRIBUTE SAVE AREA
1
o280 2t % FONT D3 32 pur (*'2') 3FONT IMAGE WORK AREA
b]
0240 36 5 GRID DB L) pur ¢*2')  1GRID LINE IMAGE AREA
)
0206 FE s D3 254 oup ('2') 3 = RESERVED -
]
9304 L CODE_INTS D» 160 bur (*2')  JCODE AREA FOR INT &
b}
0474 [T " ATTR_INTS [1]] 160 uP ('2')  ATTRIBUTE AREA FOR INT §
1
sean
8040 0RO OFFSET CODE_BUFFER .
047¢ ( - IMAGE_BUFFER DB 1140  DUP ('2')  JEVEN DOT SAVE AREA
b
8314 DSEGH ENDS
i
; EXTRA SEGMENT :
908 XXDATA  SEGHENT AT SOH !
I u STATUS_BYTE DB 0
XXDATA ENDS
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Appendix A.

"
% MODULE 1 ¥
[ ] L]

ROM RESIDENT CODE H

0000 CODE

. = 0000
0000 35 36 30 31 4A 46
42 20 43 ¢F 50 32
2E 20 49 42 4D 20
31 39 38 34

0030 CODE

SEGMENT PUBLIC
:ég?:E_ ES:CODE.DSIABSh.EStNDTH!NG-SSISYACK
D8 *5601JFB COPR. IBM 1934' ; COPYRIGHT NOTICE

orG
ORG  BEGIN43ON } REAL SIZE

ENDS
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4 TLLLLI LI e 3=== INT 10
DULE 2 x
:I?Ehllllll' VIDEO_IO

THESE ROUTINES PROVIDE THE CRT INTERFACE
THE FOLLOWING FUNCTIONS ARE PROVIDED:

(AH)=0 SET MODE (AL) CONTAINS MODE VALUE
(AL)= 40X25 COLOR ANK

40X25 COLOR AWK

80X25 COLOR ANK

30X25 COLOR ANK

MoD

ES
320X200 & COLOR (40X25 ANK)
320X200 4 COLOR (4$0X25 ANK)
640X200 2 COLOR (30X25 ANK)
HOT VALID
D MODES wxx
160X200 16 COLOR (20X25 ANK)
320X200 16 COLOR (40X25 ANK)
640X200 & COLOR (80X25 ANK)
HOT VALID
NOT VALID
NOT VALID
NOT VALID
NOT VALID
ENSION MODE muxn
40X11 COLOR
40X11 COLOR
30X11 COLOR
80X11 COLOR
320200 & COLOR (20XI11 KJ)
320200 4 COLOR (20X11 KJ)
640X200 2 COLOR (40X11 KJ)

L1D
160X200 16 COLOR (10X11 KJ)
320%x200 14 COLOR (20Xx11 XJ)
640X200 4 COLOR (40X11 XJ)
640X200 16 COLOR (40X1l1 KJ)

MM¥ NOTE IF HIGH ORDER BIT IN AL IS SET, THE REGEM
BUFFER IS NOT CLEARED.

(AH)=1 SET CURSOR TYPE

(CH) = BITS 4-0 = START LINE FOR CURSOR

WX HARDWARE WILL ALWAYS CAUSE BLINK

M SETTING BIT 5 OR 6 WILL CAUSE ERRATIC
BLIKRKING OR NO CURSOR AT ALL

%M IN ANX GRAPHICS MODES, BIT 5 IS FORCED ON TO
DISABLE THE CURSOR

(cL) = BITS 4-0 = END LINE FOR CURSOR

CAH)=2 SET CURSOR POSITION
(DH,DL) = ROW,COLUMN (0,0) IS UPPER LEFT
(BY) = PAGE NUMBER (MUST BE 0 FOR GRAPHICS MODES)

CAH)=3 READ CURSOR POSITION

(BH) = PAGE NUMBER (MUST BE 0 FOR GRAPHICS MODES)
ON EXIT (DH,DL) = ROW,COLUMN OF CURRENT CURSOR
(CH,CL) = CURSOR MODE CURRENTLY SET

(AH)=4 READ LIGHT PEN POSITION
ON EXIT:

(AH) = 0 == LIGHT PEN SWITCH NOT DOWN/NOT TRIGGERED
(AH) = 1 =~ VALID LIGHT PEN VALUE IN REGISTERS
(DH,DL) = ROW,COLUMN OF CHARACTER LP POSN
(CH) = RASTER LINE (0-199)
(BX) = PIXEL COLUMN (0-319,639)

(AH)=3 SELECT ACTIVE DISPLAY PAGE (VALID ONLY FOR ALPHA MODES)
CAL)=NEW PAGE VALUE (0- 7 FOR MODES 0&l1 , 0-3 FOR MODES 283
0-15 FOR MODES 10411, 0-7 FOR MODES 12413)

IF BIT 7 (30H) OF AL=)
READ/WRITE CRT/CPU PAGE REGISTERS
CAL) = 80H READ CRT/CPU PAGE REGISTERS
CAL) = 81H SET CPU PAGE REGISTER
VALUE TO SET
(CL) = CRT MODE TO SET
CAL) 3 82H SET CRT PAGE REGISTER
(BH) = VALUE TO T
CAL) = 83H SET BOTH CRT AND CPU PAGE REGISYERS
(BH) = VALUE TO SET IN CRT PAGE REGISTER
(BL) = VALUE TO SET IN CPU PAGE REGISTER
(CL) = CRT MODE 10 SET
IF BIT 7 (80H) OF AL=1
ALWAYS RETURNS (BH) = CONTENTS OF CRT PAGE REGQ
(BL) = CONTENTS OF CPU PAGE REG
MKM NOTE CRT/CPU PAGE 0-8 MEANS MAIN RAM, AND
9-A MEANS VIDEO RAM.

(AH)=6  SCROLL ACTIVE PAGE UP
(ALY = NUMBER OF LINES. INPUT LINES BLANKED AT
BOTTOM OF WINDOW, AL = @ MEANS BLANK
ENTIRE WINDOMW
»CL) = ROW,COLUMN OF UPPER LEFT CORNER OF SCROLL
»DL) = ROW,COLUMN OF LOWER RIGHY CORNER OF SCROLL
) = ATTRIBUTE TO BE USED ON BLANK LINE

OLL ACTIVE PAGE DOWN
) = NUMBER OF LINES, INPUT LINES BLANKED AT TOP
OF WINDOW. AL=0 MEANS BLANK ENTIRE WINDOMW

-

*‘O“J‘SMNNQ

muunmunXnnn

nuaN EX

N KA

AAmARAAAAAA~AAATAAAAAAAAdA~AARAOAAA

P2 A 2 2 2 2 2 2 2 I b 2 2 3 2 b 3 0
S T

)
)
)
)
P
)
)
)
)
D
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

M nnnn IIQ Huauwwanuwnn

el el e ledetdodelototad
=>oau'uou~no~1maow>on

-~
o
-
~

"

w
m

(CH
CDH
(BH
(AN)=7  SCR
(AL

T4 B B¢ Be B0 e Be B2 Be T Be B W B0 e Be s Be B4 o Bo T2 B0 B4 ISP B B9 ©s Bs B VS B4 Be Be 04 ©4 Ts 5 T4 VS Wo Bo S0 B €6 B0 BL WS BE B B8 B4 b4 e o Se W6 Te B WE B0 We 4 e Ve W e Wo W6 B¢ 20 Be Be Te Te 2o Do Be T4 Ve 20 Be e e Be Be e o s e e
e e e B0 Be Ve B Be ®o we
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Appendix A.

o s [ R
e B i e R L D R Rt b e ok ekl dbahahanlt Rl o2

= ROW,COLUMN OF UPPER LEFT CORNER OF SCROLL
g =z IOH:COlUHN OF LOWER RIGHT CORKER OF SCROLL

) A;TR!IUTE TO BE USED ON BLANK LINE

CHARACTER HANDLING ROUTINES
(AH) = 8 READ ATTRIBUTE/CHARACTER AT CURRENT CURSOR POSITION
(BH) = DISPLAY PAGE (VALID FOR ALPHA MODE)

(CH,CL)
(DK, DL)
(BH) =

ON EXIT:
CAL) = CHAR READ
= ATT OF CHARACTER READ (ALPHA MODES AND
XRUF = SITRIGRLE ¢ KANJI GRAPHICS MODE)
XX NOTE X

IN KANJI GRAPHICS MODE, CODE AND ATTRIBUTE ARE ASSURED
ONLY WHEN CPU PAGE IS KOT SWITCHED.

IN ANK GRAPHI&S MODE, CHARACTER CODE 81H-9FH,EOH-FCH IS READ
AS 81H.

CAH) = 9 WRITE ATTRIBUTE/CHARACTER AT CURRENT CURSOR POSITION

(BH) = DISPLAY PAGE (VALID FOR ALPHA MODES ONLY)

(CX) = COUNT OF CHARACTERS TO WRITE

CAL) = CHAR TO WRITE

(BL) = ATTRIBUTE OF CHARACTER (ALPHA)/COLOR OF
CHARACTER (GRAPHICS). SEE NOTE ON WRITE
DOT FOR BIT 7 OF BL = 1.

CAH) = 10 (OAH) WRITE CHARACTER ONLY AT CURRENT CURSOR POSITION
(BH) = DISPLAY PAGE (VALID FOR ALPHA MODES ONLY)
(CX) = COUNT OF CHARACTERS TO WRITE
CAL) = CHAR TO WRITE
(BL) = COLOR OF CHAR (GRAPHICS)

SEE NOTE ON WRITE DOT FOR BIT 7 OF BL = 1.

FOR READ/WRITE CHARACTER INTERFACE WHILE IN GRAPHICS MODE.

THE CHARACTERS ARE FORMED FROM A CHARACTER

GENERATOR IMAGE MAINTAINED IN THE CHARACTER GENERATER ROM.
FOR MWRITE CHARACTER INTERFACE IN GRAPHICS MODE, THE

REPLICATION FACTOR CONTAINED IN (CX) OH ENTRY WILL

PRODUCE VALID RESULTS ONLY FOR CHARACTERS

CONTAINED ON THE SAME ROM. CONTINUATION TO

SUCCEEDING LINES WILL ROYT PRODUCE CORRECTLY.

GRAPHICS INTERFACE
CAH) = 11 (O0BH) SET COLOR PALETTE
(BH) = PALETTE COLOR ID BEING SET (0-127)
(BL) = COLOR VALUE TO BE USED WITH THAT COLOR ID
COLOR ID = 0 SELECTS THE BACKGROUND
COLOR (0-15)
COLﬂgEan = 1 SELECTS THE PALETTE TO BE

1
2 COLOR MODE:
[} WHITE FOR COLOR 1
1 BLACK FOR COLOR 1
& COLOR MODES:
0 = GREEN, RED, BROWN FOR
COLORS 1,2,3
1 = CYAN, MAGENTA, WHITE FOR
COLORS 1.2,3
8 COLOR MODES:
ALWAYS SETS UP PALETTE AS
BLUE FOR COLOR

t

1
GREEN FOR COLOR 2
CYAN FOR COLOR 3
RED FOR COLOR &
MAGENTA FOR COLOR 5
BROWN FOR COLOR 6
LIGHT GRAY FOR COLOR 7

16 COLOR MODES:
ALWAYS SETS UP PALETTE AS
FOR COLOR

'
BLUE 1
GREEN FOR COLOR 2
CYAN FOR COLOR 3
RED FOR COLOR &
MAGENTA FOR COLOR 5
YELLOW FOR COLOR 6
LIGHT GRAY FOR COLOR 7
DARK GRAY FOR COLOR 8
LIGHT BLUE FOR COLOR 9
LIGHT GREEN  FOR COLOR 10
LIGHT CYAN FOR COLOR 11
LIGHT RED FOR COLOR 12
LIGHT MAGENTA FOR COLOP 13

LIGHT YELLOW FOR COLOR 14
WHITE FOR COLOR 15
IN 40X25 OR 80X25 ALPHA MODES OR 40X11 OR 80X11
KANJI MODES, THE VALUE SET
FOR PALETYE COLOR 0 INDICATES THE BORDER
COLOR TO BE USED. IN GRAPHIC MODES, IT
INDICATES THE BORDER COLOR AND THE
BACKGROUND COLOR.

C(AH) = 12 (OCH) WRITE DOT

(DX) = ROW HUMBER

(CX) = COLUMN NUMBER

C(AL) = COLOR VALUE
IF BIT 7 OF AL = 1, THEN THE COLOR VALUE IS
EXCLUSIVE OR'D WITH THE CURRENT CONTENTS OF THE DOT

(AH) = 13 (0DH) READ DOV
(DX) = ROW NUMBER
(CX) = COLUMN NUMBER
(AL) RETURNS THE DOT READ
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ASCII TELETYPE ROUTINE FOR OUTPUT
AH) = 14 (0EH) WRITE TELETYPE TO ACTIVE PAGE
(AL) = CHAR TO WRIT
(BL) = FOREGROUND COLDR IN GRAPHICS MODE
NOTE ~-- SCREEgEngIH 1S CONTROLLED BY PREVIOUS
MODE

(AH) = 15 (OFH) CURRENT VIDEO STATE
RETURNS THE CURRENT VIDED STATE
CAL) = MODE CURRENTLY SET (SEE AH=0 FOR EXPLANATIOH)
= NUMBER OF CHARACTER COLUMNS ON SCREE
(BH) = CURRENT ACTIVE DISPLAY PAGE

CAH) = 16 (lOH) SET PALETTE REGISTERS
(A = 0 SET PALETYE REGISTER
(BL) = PALETTE REGISTER TO SET (00M - OFH)
(BH) = VALUE TO SET
C(AL) = 1 SET BORDER COLOREREGISTER

(BH) = VALUE
(ALY = 2 SE;IALE PALETTE REGISTERS AND BORDER
RE

ES:DX POINTS TO A 17 BYTVE LIS

BYTES 0 THRU 15 ARE VALUES FOR PALETTE
REGISTERS 0 THRU 15

'BYTE 16 IS THE VALUE FOR THE BORDER
REGISTER

C(AH) = 17 (11H) RESERVED
(AH) = 18 (12H) RESERVED

CAH) = 19 (13H) REQUEST FONT PATTERN
RETURNS THE REQUESTED FONT PATTERN IN USER AREA
C(AL)=0 REQUEST BASE-FONT
CAL)=30H REQUEST BASE-FONT WITH FULL CHARACTER BOX

CAL)=6OH WRITE FONT PATTERN FROM USER AREA T0 GAIJI RAM
(CX) = INTERNAL CODE FOR REQUESTED FONT

FOR HANKAKU-FONT (CH)=0
CES:BX) = DATA AREA FOR FONT

NORMAL-BOX FULL-BOX
-16X16 ; 32 BYTE 36 BYTE
-16X8 ; 16 BYTE 13 BYTE

CAH) = 20 (14H) SUPERIHPOSE SCREEN

(AL) = 0 SET MOD
BH)= 0- 3 NOT VALID
320X200 & COLDR (40X25 ANK)
320X200 & COLOR (40X25 ANK)
640X200 2 COLOR (80X25 ANK)
NOT VALID
160X200 16 COLOR (20X25 ANK)
320X200 16 COLOR (40X25 ANK)
640X200 & COLOR (30X25 ANK)
B-13 NOT VALID
4 320X200 & COLOR (20X1i KJ)
15 320200 4 COLOR (20X11 KJ)
=16  640X200 2 COLOR (40X11 KJ)
=17 NOT VALID
H)=18 160X200 16 COLOR (10X11 KJ)
(BH)=19 320X200 16 COLOR (20X11 KJ)
(BH)=1A 640X200 4 COLOR (40X11 KJ)

HxM NOTE IF HIGH ORDER BIT IN AL IS SET, THE REGEN
BUFFER IS NOT CLEARED.

(ALY = 1 SET SUPERI:POSE

o=
x
~

"

AANAAAANAAN~AAAA
IXIXXIXITIXTXIXI
"l o o o ot ot ot ot o
U T TR T
»auuamo

(BH)= 0
(BH)= 1 ON
(AL) = 2 :SI FORGROUND PAGE

(AL) = 3 SET TRANSPARENY PALETTE
(BH) = PALETTE REGISTER NUMBER
(AL) SUPERIMPOSE MODE
(BH) = 0 PRI (PRIORITY)
(BH) = 1 XOR
(BH) = 2 AND
(BH) = 3 OR

€S,55,D5,ES,BP,DI,SI,BX,CX,DX PRESERVED DURING CALL
AX 1S DESYROYE

VIDEO GATE ARRAY REGISTERS
PORY 3DA OUTPUT
¥ VIDEO PROCESSOR 1 (MAIN RAM:VRAM1) X VIDED PROCESSOR 2 (VIDEO RAM:VRAM2)

L1}
>
w
m
-

REG 0 MODE CONTROL 1 REGISTER MODE CONTROL 1 REGISTER
01M +HI BANDWIDTH/-LOMW BANDWIDTH

02H +GRAPHICS/-ALPHA +GRAPHICS/=ALPHA

04H RESERVED RESERVED

08H +VIDEO ENABLE +VIDEQ ENABLE

10H +16 COLOR GRAPHICS +16 COLOR GRAPHICS

20H RESERVED RESERV

A0H RESERVED +KANJT nous

80H RESERVED +640X200 16 COLOR GRAPHICS
REG 1 PALETTE MASX REISTER PALETTE MASK REISTER
O1H PALETTE MASK 0 PALETTE MASK 0

02H PALETTE MASK 1 PALETTE MASX 1

04H PALETTE MASK 2 PALETTE MASK 2

08H PALETTE MASK 3 PALETTE MASK 3

10H RESERVED +VRAM-1 ENABLE
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T R L O U U U U TR T T T ]

wanHOueH N

TR R R TR L

[1 3] ]
0007
000A

3 20H RESERVED 4VRAM-2 EMABLE
' oK RESERVED +HIGH RESOLUTION EWABLE
3 80H RESERVED +HIGH/-LOW FREQUENCY DISPLAY
: REG BORDER COLOR aEG{{LE“ BORDER COLOR REGISTER
H
: :éu GREEN
} 04H RED
: 08N INTENSITY
: REG MODE CONTROL 2 REGISTER MODE CONTROL 2 REGISTER
; 01H RESERVED -- MUST BE ZERO RESERVED -- MUST BE ZERO
; 02H +ENABLE BLIKK +ENABLE BLINK
3 Q4H RESERVED -- MUST BE 2ERD RESERVED -- MUST ne ZERD
; 08H 42 COLOR GRAPHICS +2 COLOR GRAPHIC
' (640X200 2 COLOR ONLY) ts&nxzne 2 COLOR ONLY)
3 10H RESERVED RESERVED
3 20H RESERVED RESERVED
s 40H RESERVED RESERVED
i 80H RESERVED RESERVED
H
3 REG RESET REGISTER RESET REGISTER
3 01H ) +ASYNCHRONOUS RESET
} 02H +SYNCHRONOUS RESET
H
3 REG rlunsrnnsur PALETTE
3 01H SELECT RESERVED
} 02H SELECY 1 RESERVED
3 04H SELECT 2 RESERVED
3 0SH SELECY 3 RESERVED
H
3 REG SUPERIMPOSE CONTROL REGISTER
; 01K +FORE=V-RAM, BACK=MAIN-RAM RESERVED
3 02H +TRAHSPARENT ON RESERVED
3 04H MODE CONTROL 1 RESERVED
i 02H MODE CONTROL 2 RESERVED
H
3 REGS 10 7O 1F  PALETTE REGISTERS PALETTE REGISTERS
3 01H BLUE
3 02H GREEN
: 04H RED
3 08H INTENSITY
3
i VIDEO GATE ARRAY STATUS
3 PORT 3DA INPUT
3 01H +DISPLAY ENABLE
3 02H +LIGHT PEN TRIGGER SET
3 04H ~LIGHT PEN SWITCH MADE
3 08H +VERTICAL RETRACE
3 10H #VIDEO DOTS
H
H
cR EQU ODH 3 CARIDGE RETURN
LF EQU 0AH + LINE FEED
BELL EQU 7 ; BEEP
BS EQU l ; BACK SPACE
HALFTONE EQU CODE OF HALF TONE
HT_FONT EQU onassn aun 7FIFH ; FONT PATTERN OF HALF TOME
TRUE EQU OFFFFH
FALSE EQU 0
GRAPHICS EQU 4 3 GRAPHICS MODE
KJGRAPH EQU 164H ; KANJI GRAPHICS MODE
XJ_MODE EQU 10H i KANJI MODE
VIDED EQU 10H ; VIDEO INTERRUPT
KEYBORD EQU 16H 3 KEYBORD INTERRUPT
DEFAULT_MODE EQU KJ_MODE ; DEFAULT MODE
PORT_B_ALPHA EQU 04H 3 PORT_B ALPHA MODE
EXP8AK EQU 08H ; 64K MAIN RAM EXPANTIQN CARD INSTALLED
PCMODE1 EQU 00H 3 PC-J MODE CONTROL 1
VIDEOENB EQU 08H 3 VIDEO ENABLE
PCPALETM EQU [30] 3 PC-J PALETTE MASK
PCBORD EQU 02H ; PC-J BORDER COLOR
INTSEL EQU 08H ; INTENSITY BIT FOR PALETTE
PCHMODE2 EQU 03H ; PC-J MODE CONYROL 2
PCRESEY EQU 04H 3 PC~J) RESEY
SYNCRST EQU 02K 3 SYNCHRONOUSE RESET
PCTRPALY EQU 05K § PC-J TRAMSPARENT PALETTE
PCSUPER EQU 06H ; PC-J SUPERIMPOSE REGISTER
PCPALET EQU 10H ; PC-J PALETTE REGISTER
FOREVRAM EQU [30] } V-RAM 1S FOREGROUND
TRANSON EQU 02H 3 TRANSPARENT ON
SX2STAT EQU 0O0H ; PC-J SX-02 STATUS REGISTER
VERTRET EQU 08H 7 VERTICAL RETRACE
LPENSW EQU O4H 3 -LIGHT PEN SWITCH MODE
LPENTRG EQU 02H 3 LIGHT PEN TRIGGER SET
IXMODE1 EQU 00H ; PC-J MODE CONTROL 1
IXPALETH EQU 01H 5 PC-J PALETTE MASK
VRAM1ENB EQU 104 3 VRAM 1 ENABLE 03705
1XBORD EQU 02H ; PC-J BORDER COLOR
1XMODE2 EQU 03K i PC-J MODE CONTROL 2
I1XRESET EQU 04H i PC-J RESET
IXPALET EQU 10H i PC-J PALETTE REGISTER
SBKJROM EQU 07H i SX-08 KANJI ROM AND GAIJI RAM
g:zzlﬂl EQU 09H 5 SX-08 VIDEO RAM (SHARED)
AnM2 EQU 0AH 3 $X-08 VIDEO RAM (SEPARATED)



wnmun nann nw N un
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S85X02A
S85x028

OoN
MEM
AKJROM

AVRAM1
AVRAM2

FUuLL

A6845S
SXO08BASE
APOCON
S2ABASE
S2BBASE

KJROM_OFF
KJROM_ON
VRAM1ZOFF
VRAMIZON
VRAM2_OFF
VRAM2ZON
SX02A_OFF
SX02A_ON
SX02B_OFF
SX02B_ON

KJMASKL

8CH
8DH H

80H ]
204 H
08000H
OB30OH 3
0B30OH

HOT 1FH AND 1FH
NOT 1EH AND 1FH

3 8X-08 $X-02A PC-J VIDEO

$X-08 SX-02B JX VIDEO

ENABLE BIT

MEMORY BIT

KANJI ROM ADDRESS
VIDEO RAM 1 ADDRESS
VIDEO RAM 2 ADDRESS

32K MEMORY RANGE SELECT
64K MEMORY RANGE SELECT

H
NOT 1CH AND 1FH ; 128K MEMORY RANGE SELECT
;

NOY 123H AND 1FH

40H i
20H 1
TFH AND 0
03D4&H

H
i
03D8H H
H
H

MEM OR AKJROM/300H
ON OR KJROM_OFF
MEM OR AVRAM1/300H
ON  OR VRAM]_OFF
MEM OR AVRAM2/800H
ON OR VRAM2_OFF

256K MEMORY RANGE SELECT

WRITE EMABLE BIT
READ ENABLE BIT
s FULL DECODE

I7/0 ADDRESS OF 6345

170 ADDRESS OF I/0 ADDRESS CONTROLLER

170 ADDRESS OF PALETTE AND SUPERIMPOSE COMT.
I/0 ADDRESS OF VIDEO PROCESSOR 1

1/0 ADDRESS OF VIDEO PROCESSOR 2

TURN OFF KANJI ROM
TJURN ON KANJI ROM
VIDEO RAM
TURN ON  VIDEO RAM
TURN OFF VIDEO RAM
TURN OX VIDEO RAM

. e ve e

-

c

=

x

o

n

m
NN

S2ABASE/8 i TURN OFF SX-02 A
ON OR SX02A_OFF 3 TURN ON  SX-02 A
S2BBASE/S ; TURN OFF SX-02 B
ON OR SX02B_OFF i TURN ON SX-02 B

7FH 3

MASK PATTERN FOR LEFT PART OF 16X16 FOMT

EQU 00
WHITE_BOX EQU (9374H % 2) AND 3FFFH OR 8000H ;KJ-ROM SEG.ADDRESS OF WHITE BOX CHA

JIS1_L
JIS1TH

ROSS_L_LOW
ROSS_L_HIGH
ROSS_U_LOW
ROSS_U_MIGH

RROSS_L_LOW

RROSS_U_HIGH

S_RAM
EXT_CHAR_L
EXT_CHARCH

ZENBITY
ZEN2BIT
HAN_MASK
ZEN2_MASK
ZEROCOL

XOR_BIT
KKN_OFF
KKNI_OFF
KKNIZON
INDICATOR_ON
KXN_TERM

DISABLE_NMI
ENABLE_NNMI
VRAM2_PAGE
PCB_MASK

ROW_XJ
ROW_ANK

CBOX_ROW

BLOCK_CURSOR
UNDER_CURSOR

V10 LOCAL
VAC

VCRS POS
VKK_FLAG

VGC_ON
yvI3_oN

EQU
EQU

08140H ;
09872H013

8440K
8460H
3470H
8491H

8100H
3120H
3200H
8221H

2048 H
OF040H

TR R

- e e v

30H
08K
(NOT ZENB
ZE:!IT 0

80H

0702H
0703H
0700H
0701H
853FH

10H
80H L]

O N e

-

O7FFH 3

11-1-1 3
25 -1

18 i

CBOX_RON-1
(CBOX_ROMW

-

(. d

>

w

m
trbrees
-

NP NSNO -
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LOW BOUND OF JIS 1 CHARACTER

HIGH BOUND OF JIS 1 CHARACTER

+1 FOR SPECIAL CHARACTER FOR KANA-KANJI CONV.
LOW BOUND OF ROSSIAN LOWER CHARACTER

HIGH BOUND OF ROSSIAN LOWER CHARACTER

LOW BOUND OF ROSSIAN UPPER CHARAGCTER

HIGH BOUND OF ROSSIAN UPPER CHARACTER

LOW BOUND OF ROSSIAN LOWER REGEN CODE
HIGH BOUND OF ROSSIAN LOWER REGEN CODE
LOW BOUND OF ROSSIAN UPPER REGEN CODE
HIGH BOUND OF ROSSIAN UPPER REGEN CODE

SIZE OF STATIC RAM (FOR EXTERNAL CHARACTER)

3 LOW BOUND OF EXTERNAL CHARACTER
EXT_CHAR_|

L+S_RAM/32-2 ; HIGH BOUND OF EXTERNAL CHARACTER

i ZENKAKU BIT

;3 ZENKAKU 2ND BIY
I7) AND (NOT ZEMZBIT) AND OFFH ; HANKAKU MASK
ZEN2B i MASX OF 2ND BYTE OF ZENKAKU
2ERO COLUHH FLAG USED IN W_1ST_CHA
B3IT 8 OF 1ST BYTE OF 2 BYTE CODE IS ALNAYS 1

X'OR WRITE IN GRAPHICS NRITE
KANA-KAN DISABLE

KANA-KAN 3 INDICATOR DISABLE
KANA-KAN & INDICATOR ENABLE

INDICATOR ENABLE

KANA-KAN TERMINATE

DISABLE NMI
ENABLE NMI

PAGE NUMBER OF V-RAM 2
MASK FOR PESUDO CODE BUFFER POINTER

ROW NUMBER OF XJ MODE
ROW NUMBER OF AN MODE

ROK NUMBER OF KANJI CHARACTER BOX

3 BLOCK CURSOR
~2)M256+(CBOX_RON=1) ; UNDER CURSOR

STACK FRAHE BASE FOR SET RETURN PARAMETER
ME OFFSET F DI
FRAHE OFFSETY DF sSI
FRAME OFFSEY OF BX
FRAME OFFSEY OF CX
FRAME QFFSET OF DX
FRAME OFFSET OF DS
FRAME OFFSET OF ES

LOCAL AREA SIZE OF VIDEOD 10

ACTIVE PAGE

CURRENT CURSOR POSITION

KANA KANJI CONV. FLAG

KJ=-ROM STATUS (0:0FF, 1:0N)

VIDED GENETATER STATUS(0:VG2, 11VG1)
GRAPHICS CURSOR STATUS

VIDEC I/0 STATUS

nooeSsNO

- e e ws e

e o we Be T e v Br
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SuP_LOCAL EQU ¢ ; LOCAL AREA SIZE OF SCROLL UP
= 9006 SUC_MODE EQU 0 3 CRT MODE
= 0080 SU_DLR EQU 1 ; ROW OF UPPER LEFT
= oool SU_TSR EQu 2 5 TOP OF SOURCE ROW
- :::E SU_ES] EQu 4 5 SEGMENT ADDRESS OF VRAM-1
N_LOCAL EQU 3 ; LOCAL A
= o00d S De-hODE EQu 5 § LOCAL AREA SIZE OF SCROLL DOMN
: i R ot Lo o
: 5 3 OF SOURCE ROW
= :::f SD_ES1 EQU 4 i SEGMENT ADDRESS OF VRAM-1
- 0010 RAC_LOCAL EQu 16 i LOCAL AREA SIZE OF READ AC CURRENT
W_LOCAL EQU 4 3 LOCAL AREA SI
E 2E OF WRITE AC/C C
= :sz GH_LOCAL EQU 18 3 LOCAL AREA SIZE OF GRAPHICS uult"é““
= e0lc SAC_LOCAL EQU 28 : LOCAL AREA SIZE OF SET ALT CURSOR
= 0000 WGPOSN EQU 0 i GRAPHICS WRITE POSITION
= 0002 WPOSH Equ 2 i WRITE POSITION
= 0004 W2C0DE EQu 4 i 2ND BYTE CODE
= 0005 ::A;YE: %:3 : i 2ND BYTE ATTRIBUTE
- 0006 . ; REGEN SEGMENT
- o008 WGNODE EQU 3 3 GRAPHICS MODE FLAG
£ s WC_MODE EQU 9 i CRT_MODE
= 0004 HFONT EQU 10 ; FONT PATTERN
- 00oF XJ_OFF EQU 00FH + MASK FOR CRT MOD
= 0020 CURSOR_DISABLE EQU 20K + CURSOR DISABLE nix:'r
- ONMFFF GCURSOR_MASK EQU IFFFH i MASK FOR GRAPHICS CURSOR
= s0ol VG1_ON €QU 1 i VIDEO GENERATER 1 IS ON
= 5000 VG2_ON EQU 0 i VIDEO GENERATER 2 IS ON
- 0002 VG1Z_ON EQU 2 ; VIDED GENERATER 1 AND 2 ARE ON
= soel PS_PROCESS EQU 1 5 PRINT SCREEN IS PROCESSING
= 8000 REGEN_SIZE EQU 08600H ; SIZE OF REGEN
= 00AQ P_CODE_START EQU 000AOH ; SEGMNT ADDRESS OF PESUDO R
= 0800 P_CODE_SIZE EQU 2048 ; SIZE OF PESUDO REGEN EGEN
3 -—~ VIDEO RAM
0000 VIDEO_RAM SEGMENT AT REGEN_START
o000 8000 L 0B REGEN_SIZE DUP(?Y
B |
8000 VIDEO_RAM ENDS
H PESUDO CODE BUFFER -=-===--—-recmceum
0000 P_CODE_BUFFER  SEGMENT AT P_CODE_START
v000 os00 [ DB P_CODE_SIZE DUP(?)
T
0800 P_CODE_BUFFER  ENDS
3 INDETERMINATE DS, ES =-=----==-=-= -—--
0000 INDETERMINATE  SEGMENT
0000 INDETERMINATE  ENDS
ASSUME CS:CODE, DS:INDETERMINATE, ES:INDETERMINATE
0000 VF_TABLE LABEL  MORD 5 TABLE OF ROUTINES WITHIN VIDEO I1/0
0000 0201 R DU OFFSET SET_MODE PAH = 0
0002 05CC R DM OFFSET SET_CTYPE POAH s
0004 0689 R DM OFFSET SET_CPOS P OAH = 2
0006 O06E6 R W OFFSET READ_CURSOR s AH = 3
:::: 3;,’:: : DW OFFSET READ_LPEN i AH = &
e B g Gmial il
S S LL_DOKNK i AH =
0010 003D R ¢ ; =
0012 0F32 R or OFFSET LRITE KT CuREent IR
nis wrsi e D OFFSET WRITE_C_CURRENT PAH = A
Hl o s F
8014 1358 R 5 ; =
9lC 13ag DW OFFSET READ_DOT P AH = D
001E 13ch K DU OFFSET WRITE_TTY ; AR = E
0620 1950 § W OFFSET VIDEO_STATE P AH = F
10322 1a92 & DH OFFSET SET_PALLETTE P AH = 10
0026 1as B DW OFFSET NO_OPERATION i AH = 11
0026 1483 R DW OFFSET MNO_OPERATION i A =12
g R o
002A 1E2A R
002C 1E62 R D OFFSET SET_ALT_CTYPE i AH = 81
02E 1EDS ALT_| i :
002 R bW OFFSET SEVT_ALT_CPOS AH = 82
0030 1452 R DM OFFSET READ_ALT_CURSOR i AH = 83
0032 j1a52 8 DM OFFSET HO_OPERATION i AH = 84
0036 152 R oW OFFSET NO_OPERATION : AH = 85
0036 1A52 R DM OFFSET HO_OPERATION } AH = 86
0038 0D2D R DW OFFSET NO_OPERATION ; AM = 87
003A 1EEB R ou OFFSET READ_AC_CURRENT i AH = 88
063C 1EFD R DM OFFSET K_WRTTE_AC_CURRENT §OAH = 89
003E 1aAs2 g oW OFFSET K_WRITE_C_CURRENT }OAH = 8A
0046 1452 R bW OFFSET NO_OPERATION ; AH = 8B
0042 1A52 R M OFFSET HO_OPERATION 3 AH = 8C
0046 1FOF R g: OFFSET NO_OPERATION 3 AH = 8D
OFFSET K_HRITE_TTY 3 AH = 8E
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= 0046

0046
0046
0047

0048
0049

004A

FB
FC

55
1E

ES

80
72

80
74

VFT_END EQU
VIDEO_IO
ST
cLo
PUSH
PUSH
0000 E CALL
1BE¢ R CALL
06 0357 R FF TEST
12 JNZ
D5 MoV
16 0358 R MOV
26 035A R Mov
—e== R nov
H nov
0600 R
Vioo:
06 0357 R INC
1BEC R CALL
EC 0A SuB
EC Mov
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
46 04 00 Mov
0353 R Moy
46 05 MOV
0354 R MOV
46 06 MOV
03FB R Hov
46 08 MOV
O0E O3FB R FF OR
POP
FC 81 cMp
3F JB
EC ¢C sus
FC 18 cMP
33 JB
FC 22 CMP
2E JE
PUSH
PUSH
FF XOR
1E 0062 R MOV
E3 SAL
5E 00 MOV
034A R MOV
87 035C R XCHG
46 02 MOV
0340 R MOV
06 033E R XCHG
0340 R MoV
26 0349 R MOV
66 07 MOV
«6 04 FF MOV
POP
POP
Vil:
3E 0062 R L]
viz:
c4 LU
E4 XOR
EO SAL
Fo MOV
0046 CMP
03 JB

$-VF_TABLE
PROC  NEAR

BP
DS

DDS
ASSUME

DISABLE_INT
VSTACKL, TRUE
vIoo

BP,SS

$S_SAVE,SS
SP_SAVE,SP
BP.VSTACK

$5,BP

SP,OFFSET VSTACK_TOP
BYTE PTR VSTACKL
ENABLE_INT
SP,VIO_LOCAL
BP,SP

’

AX .
BYTE PTR [BP+VKK_FLAG],FALSE ;

AL, KJROM_STAT
[BP+VKJ_STAT).AL

AL,VG_STAT
IBP+VVG_STAT], AL

AL.VIO_PROCESS

(BP+VVIO_ONJ, AL
X§° PROCESS, TRUE

AH,81H

vi2

AH,81H-14H-1

AH,34H - (81H-14H-1)
VIl

AH,8EH - (81H-14KH-1)
Vil

AX

BX

BH,BH
:;.ACY!VE_PAGE
(DP+VACT_PG,BX
AX,ALT_CURSOR_POSN

AX, [BXYOFFSET CURSOR_POSN] i SHWA

[BP+VCRS_POS1,AX

AX, u_:sr CHAR
AX,K_1ST_CHAR
W_1ST_CHAR, AX

AN, GC_PRESENT
[BP+VGC_ONR]1, AN

BYTE PTR [BP+VKK_FLAG),TRUE ;

BX
AX

BH.ACTIVE_PAGE
AL, AH

AH, AR

AX, 1

SI,AX

AX,VFT_END
VI3
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DS:DATA

INTERRUPTS BACK ON
SET DIRECTION FORWARD

SAVE BP
; SAVE DS

3 POINT BIOS DATA AREA

P

.

.

DISABLE INTERRUPT
VSTACK IS ALREADY USED ?
YES

. v

SAVE STACK SEGMENT

SAVE STACK POINTER

SETUP NENW STACK SEGMENT
SETUP NEW STACK POINTER
INCREMENT VIDED STACK LEVEL
ENABLE INTERRUPT

~e ne we

. v

~

-

ALLOCATE LOCAL WORK AREA
ASSIGN BP AS FRAME POINTER

-

-

SAVE SEGMENT REGISTERS

3 SAVE AX VALUE

CLEAR KANA KANJI FUNCTION FLAG
i SET CURRENT KJROM STATUS

: SET CURRENT VG STATUS

;
5 SET CURRENTY VIDEO 140 STATUS
# SET VIDEO I/0 PROCESSING FLAG

:gNCTION FOR KANA-KANJI CONVERSION ?*

=== SET DATA FOR KANA-KANJI CONVERSION
ADJUST FOR JUMP TABLE

ALTERNATE CURSOR FUNCTION ?
YES, SKIP WORK SWAP

WRITE TTY FUNCTION ?
YES, SKIP WORK SWAP

VIDEO FUNCTION IS WRITE AC/C
SAVE AX
SAVE BX

s+ SET CURRENT ACTIVE PAGE TO BX
; TIMES 2 FOR WORD OFFSET

i SAVE ACTIVE PAGE » 2

i SET CURSOR POSITION TO AX

P CURSOR POSITION
i SAVE IT

3 GET 1ST BYTE CHARACTER AT WRITE A/C

3 SWAP 1ST BYTE CHAR FOR KANA-XAN
]

3 SET GRAPHICS CURSOR FLAG
H

SET KANA-KANJI FUNCTION FLAG

RESTORE BX
RESTORE AX

i SET ACTIVE PAGE TO BH

GET INTO LOW BYTE

ZERO YO HIGH BYTE

%2 FOR TABLE LOOKUP
PUT INTO SI FOR BRANCH

TEST FOR WITHIN RANGE
i BRANCH AROUND BRANCH

.. s -

-
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GOER 53
00EC EB 44

O0EE VI3
Q0EE BA 26 0049 R

Q00F2 80 E& OF

00F5 30 FC 09

0QF8 B3 B3O0O

0O0FB 72 oC

00FD 80 SE 034C R 08
0102 73

0104 EB 1D95 R
0107 EB 16

0109 VI3l
0109 8¢ FC (1}

g10C 22

010E a0 JE 034C R 08
0113 72 oA

0115 F6 06 034C R 01
011A 74 03

011C 05 0400

011F VI
011F 8E CoO

0121 53

0122 8A 26 0049 R

0126 80 E4 OF

0129 BF 0132 R

012¢ 37

012D 2E: FF A4 0000 R

0132
o132 FC 46 05 FF
0136 74 03

0138 EB 1B33 R
0138

0138 F6 &6 06 FF
013F 74 0C

VIS:

0141 EZ 1DBO R
0144 80 J7E 06 02
0148 75 03

014A E8 1DFC R
014D

Vié:
014D E8 0000 E

0150 Fé €6 04 FF
0154 74 1D

0156 3B 4E 02
0159 &8 SE 00
015C 89 8F 035C R

0160 3B 0E 0340 R
0164 87 0E 033€E R
0168 39 O0E 0340 R

016C 3A 7E 07

016F 388 3E 0349 R

0173 vi7:
0173 8A SE 03

0176 8° 1E O03FB R

0174 5F
0178 SE
917¢C S8
017D 59
017E sa
017F 1F
0180 07

0131 33 ¢4 oA

013¢ E3 1BE4 R

0127 FE QE 03

0188 75 oa ar B

0191

:{:; 83 26 03SA R

0197 Es 1REC R vIol:

0194 1F
0198 sp

019c cF

013D 3B 2E 0353 g
8E D

L

POP
mov
AND

nov
PUSH
JHP

VIDEO_RETURN:
TEST

Jz
CALL

TEST
Jz

CALL
CmHp
JNE
CALL

CALL
TEST
Jz

Hov
MoV
MoV

MOV
XCHG
MoV

MOV
Moy

AX 3 THROW AWAY THE PARAMETER
SHORT VIDEO_RETURN i DO NOTHING IF NOT IN RANGE

AH, CRT_MODE
AN, KI_TFF

AH, 9
AX,REGEN_STARY
Vil

3=== DEVERMINE SEGHENT ADDRESS OF REGEN
3 GET CURRENY CRT MODE

i MASK KJ-BIT OFF

3 IN MODE USING 32K REGEN ?

3 SEGMENT FOR COLOR CARD

i NO, JUMP

S;H_PAGE.VRAHZ_PlOE H hg MODE USING V-RAM1 ?

i---- SETUP SEGMENT VALUE OF 32K REGEN ACCORDING TO WEWORY SIZE
A
GET_DIRSEG i

3 GET DIRECT SEGMENT OF MAIN RAM
SHORT  vie
3’1‘3“"““ 3 gnm{:cs MODE 1
; NO
CPU_PAGE, VRAM2_PAGE i IN MODE USING V-RAM2 ?
V14 3 NO

CPU_PAGE,1 i PAGE 9 OR B ?
V14 0

i N
AX,400H 3 SET BIAS FOR ACCESS HIGH 14K OF REGEN

ES,AX H SEY UP TO POINT AY VIDEO RAM AREA
ASSUME ES: VIDEO_RsM

RECOVER VALUE

GET CURRENT MODE INTO AH
AH.KJ_OFF MASK KANJI MODE FLAG OFF
DI,OFFSET VIDEO_RETURN GET RETURN ADDRESS
DI ACK IT

H
i ST
WORD PTR €S:[SI+OFFSEY V&_TABLE]: JUMP TO VIDEO ROUTINE

AX
AH.CRT_MODE

-

ASSUME DS:INDETVERMINATE, ES:INDETERMINATE
5;}5 PTR [BP+VKJ_STATI],TRUE: :g-lbﬂ ENABLED AT ENTERANCE ?
}

ENABLE_KJROM i ENABLE KJ-ROM

S}IE PTR [BP4VVG_STAT),TRUE; Ug-l ENABLED AT ENTERANCE ?
i N

ENABLE_VG1 3 ENABLE VIDEO GENERATER 1
3}:5 PTR [BP+VVG_STAT],VG12_0ON ; :g-xaz ENABLED *

ENABLE_VG12
DDS

i ENABLE VIDEO GENERATER 132

3 POINT BIOS DATA SEGMENT
ASSUME DS:DATA

3;;5 PTR [lP‘VKK_FLAG].YlUE: FUHCTION OF KANA-KANJI COMVERSION?

J"" RESTURE THE SAVED PARAMETER
CX, [BP+VCRS_P0S] i GET SAVED CURSOR POSITVION
BX, [BP+VACT_PG) ACTIVE PAGE

GET
[BX+0FFSET CURSOR_POSN], CX ; RESTORE IT

CX,W_1ST_CHAR 7 GET 1ST BYTE CHAR IN KANA-KAN
CX,K_1ST_CHAR 3 SWAP CX AND K_1ST_CHAR
W_1ST_CHAR, CX 5 SET W_1ST_CHAR

BH, [BP+VGC_ON] ]

GC_PRESENT,BH 3 RESTORE GRAPHICS CURSOR FLAG

BL,(BP+VVIO_ON] i RESTORE VIDEO I/0 PROCESSING FLAG
VIO_PROCESS,BL H

m
w
-

RECOVER SEGMENTS
DEALLOCATE LOCAL WORK AREA
DISABLE INTERRUPT
£§CREHENT STACK LEVEL = 0 ?

SP,VIO_LOCAL
DISABLE_INT
BYTE PTR VSTACKL
viol

-

-~

BP,SS_SAVE i RESTORE OLD STACK SEGMENT
ga:g;_SAVE ; RESTORE OLD STACK POINTER
ENABLE_INTY + ENABLE INTERRUPT
DS i RESTORE DS
BP : RESTORE BP

5 ALL DOKNE
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019D VIDEO_IO ENDP

H
H SET_MODE INT 10H, AH = 0
; THIS ROUTINE INITIALIZES THE ATTACHMENT TO
; THE SELECTED MODE. THE SCREEN IS BLANKED.
H
; INPUT AL = MODE SELECTED
i OUTPUT HONE
H
; VOLATILE AX,BX,CX,DX,SI,DI,ES
' ASSUME CS:CODE, DS:DATA, ES:VIDED_RAM
; : TABLES FOR USE IN SETTING OF CRT MODE
019D VIDEO_PARMS LABEL  BYTE ;== INIT_TABLE FOR 6845
sm===Bom-1==-2e-3-§-wnBeeegmmeT-==F-==9--10--11--12. .15
0190 38 28 2F 06 IF 06 DB 38H,28H,2FH,06H,1FH, 6M,19H,1CH, 2H, TH., 6H., 7H,0,0,0,0 ; SETUP FOR 40X25
19 1C 02 07 06 07
00 00 00 00
= 0010 VPARNL EQU $-VIDEO_PARMS
01AD 71 50 5C 0C 1F 06 DB 71H,S50H,5CH,0CH,1FH, 6H,19H,1CH, 2H. 7H, 6H., 7H,8,0,0,0 ; 80X25
19 ic 02 07 06 07
00 00 00 00
018D 38 28 2E 06 7F 06 DB 38H,28H,2EH.06H,7FH, &H.64H.70H. 2H, 1H,26H, 7H,0,0,8,0 ; GRAPHICS
$4 70 02 01 26 07
00 00 00 00
01CD 71 50 53 0C 3F 06 DB 71H,50H,5BH,0CH,3FH, 6H,32H,38H, 2H, 3H,26H, 7H.0.0,0,0 ; GRAPHICS 32K REGEN
32 38 02 03 26 07
90 00 00 00
010D VIDEQ_PARMS_RAS LABEL  BYTE
01DD 38 28 2F 06 0D OA DB 3&H,28H;2FH,06H, 0DH,0AH, 0BH,0CH, 2H,11H,10H,11H,0,0,0,0 ; 40x11
B 0C 02 11 10 11 _
00 00 00 0O
O1ED 71 50 5C 0C 0D 0A DB 71H,50H,5CH,0CH, ODH,0AH, 0BH,0CH, 2H,11H,10H,11H,0,0,0,0 3 80x11
08 0C 02 11 10 11
00 00 00 00
01FD REGEN_L LABEL  WORD 3--~ TABLE OF REGEN LEMGTHS
01FD 0800 oM 2048 ; MODE 0 40X25 (BW)
01FF 0800 DU 2048 ; MODE 1 40X25 COLOR
0201 1000 oud 4096 ; MODE 2 30X25 (BW)
0203 0 DM 4096 i HODE 3 30X25 COLOR
0205 4000 DM 16386 ; MODE 4 320X200 4 COLOR
0207 4000 DM 16386 : MODE 5 320X200 & (SHADE)
0209 4000 oM 16384 : MODE 6 840X200 2 (SHADE)
0208 0000 oW o : MODE 7 INVALID
020D 4000 oK 16334 3 MODE 8 160X200 16 COLOR
020F 8000 DM 32768 ; MODE 9 320X200 16 COLOR
0211 8000 oM 32768 } MODE A 640X200 4 COLOR
0213 0000 oW 0 ; MODE B INVALID
0215 0000 oM 0 3 MODE C INVALID
0217 0000 0 ; MODE D INVALID
0219 0000 DW o : MODE E INVALID
0218 0000 DH 0 : MODE F INVALID
0210 0400 M 1024 } MODE 10 40X11 (BW)
021F 0400 DK 1024 ; MODE 11 40X11 COLOR
0221 0800 DH 2043 : MODE 12 80X11 (BMW)
0223 0800 ] 2048 : MODE 13 80X11 COLOR
0225 4000 oM 16384 ; MODE 14 320X200 4 COLOR
0227 4000 DH 16384 i MODE 15 320X200 4 (SHADE}
0229 4000 oM 16384 i MODE 16 640X200 2 (SHADE)
0228 0000 U i MODE 17 INVALID
022D 4000 DM 16384 ; MODE 13 160X200 16 COLOR
022F 8000 oW 32768 ; MODE 19 320X200 16 COLOR
0231 8000 DM 32768 : MODE 1A 640X200 4 COLOR
0233 8000 oW 32768 ; MODE 13 640X200 16 COLOR
0233 COL_L  LABEL BYTE ;=== COLUMNS

i MODE---0--1~-2~-3--§4--5--6--7-~8~-9=-A--B--C-~D~~-E--F
i MODE--10-11-12-13-14-15-16-17-13-19-1A
0235 28 28 50 50 28 28 DB 40,40,80,80,40,40,80, 0,20,40,80,80; 0, 0, 0, 0
50 00 14 28 50 50

0241 GAPARM LABEL  BYTE ;=== TABLE OF GAYE ARRAY PARAMETERS FOR MODE SETTING
0241 0C 2F 00 02 1 0CH,2FH,0,2 j=====-- SET UP FOR 40X25 31 MODE ¢
= 0004 GAPARML $=~GAPARM

0245 08 2F Q0 02 DB 08H,2FH,0,2 SET UP FOR 40X25 COLOR MODE 1
0249 0D 2F 00 02 08 ODH. 2FH,0,2 SEY UP FOR B80X25 (aW) MODE 2
024D 09 2F 00 02 0B 09H,2FH,0,2 SET UP FOR B0X2S COLOR MODE 3
0251 0A 23 00 00 7] 0AH,23H,0,0 SET UP FOR 320X200 & COLOR  MODE &
0255 0E 23 00 00 0B 0EH.23H,0,0 SET UP FOR 320X200 & (SHADE) MODE 5
0259 0E 21 00 08 0B 0EH,21H,0,8 SET UP FOR 640X200 2 (SHADE) MODE &
325D 00 00 00 00 DB 00H,00K,0,0 IRVALID MODE 7
0261 1A 2F 00 0O DB 1AH,2FH,0,0 SET UP FOR 160X200 16 COLOR MODE 3
0265 18 2F 00 00 DB 1BH.2FH,0,0 SET UP FOR 320X200 16 COLOR MODE 9
0269 0B 23 00 00 DB 0BH,23H,0,0 SET UP FOR 640X200 4 COLOR MODE A
026D 00 00 00 00 DB 00H,00H,0,0 INVALID MODE B
0271 00 00 00 00 DB 00H,00H,0,0 INVALID MODE €
0275 00 00 00 00 DB 00H,00H,0,0 INVALID MODE D
0279 00 00 00 00 0B 00H,00H,0,0 - INVALID MODE E
027D 00 00 00 00 ) 00H,00H4,8,0 INVALID MODE F
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0281 &C 27 00 00 DB 4CH,27H.0,0 e SET UP FOR 40X11 (W) MODE 10
0285 &8 27 00 00 DB 48H,27H,0,0 j==---- SET UP FOR 40X11 COLOR MODE 11
0289 4D 27 00 00 DB 4DH,27H,0,0 i====== SET UP FOR 80X1} (BH) MODE 12
028D 49 27 00 00 D8 G9H,27H,0,0 j====== SET UP FOR 80X11 COLOR MODE 13
0291 OA 23 00 00 DB OAK,23H,0,0 3====== SET UP FOR 320X200 4 COLOR MODE 14
0295 0E 23 00 00 DB OEH,23H,0,0 j===-=- SET UP FOR 320X200 & (SHADE) MODE 15
0299 0E 21 00 03 os OEH,21H,0,8 3====== SEY UP FOR 640X200 2 (SHADE) MODE 16
0290 00 00 00 0O DB 00H,00H,0,0 -~ INVALID MODE 17
02Al 1A 2F 0C 00 D3 1AK,2FH,0,0 == SET UP FOR 160X200 16 COLOR MODE 13
02A5 1B 2F 00 00 DB 1BH,2FH,0,0 == SET UP FOR 320X200 16 COLOR MODE 19
02A9 ©Bd 23 00 00 D3 0BH,23H,0,0 $=-===- SET UP FOR 640X200 4 COLOR MODE 1A
02AD 8B 23 00 00 o8 8BH,23H,0,0 $===--- SET UP FOR 640X200 16 COLOR MODE 1B
$TmTTm==s=ss==c TABLES OF PALETTE COLORS FOR 2 AND & COLOR MQDES
231 PLTC20 LABEL nmz
uzu ‘ou oF 00 00 _—— 0B 0,0FH,0,0 @ e--oo anun. SET 0
EQu $-PLY ;ENTRY LENGTH
2285 OF 90 00 00 1Y OFH,0,0,0 fo-ee= 2 COLORY SET 1
i H PLIC&O LABEL  BYTE
0289 00 02 04 06 1 ] 0,2,4,6 jo=--- 4 COLOR, SET 0
028D PLTCAL LABEL  BYTE
028D 00 03 05 OF DB 0,5,5,0FHK 3====~ & COLOR, SET 1
82C1 :: %% %g %‘; :E :; PLTCS16 DB 10,11,8,9,14,15,12,13,2,3,0,1,6,7,4,5 ; SUPER 16 COLOR STD PLT
06 07 04 05
9201 SEY_MODE PROC HEAR
0201 FF 36 0355 R PUSH WORD PTR IEP_CTRL 3 SAVE INTERRUPT ENABLE PRONIBIT FLAG
0205 &0 OE 0355 R FF OR BYTE PTR IEP _CTRL,TRUE ; PROHIBIT INTERRUPT ENABLE
02DA E8 1BEG R CALL DISABLE_IN i DISABLE HARDWARE INTERRUPY
02DD B0 3E 0049 R 10 e CRT_MODE,KJ_MODE 3 KANJI MODE ?
0262 72 11 JB SETHO 3 NO
02E4 50 PUSH AX ;
02ES B3 0702 MOV AX,XKN_OFF ;
02€8 €D 16 INT XEYBORD ;
02€4 B8 853F MOV AX,KKR_TERM i TERMINATE KANA-KAN
02ED CD 16 INT KEYBORD ;
02EF B3 0700 HOV AX,KKNI_ON 3
02F2 CD 16 INT XEYBORD™ 3
02F¢ S8 POP AX 3
02F5 SETMO :
02F5 S0 PUSH AX 3 SAVE INPUT MODE ON STACK
02F6 24 JF AND AL.7FH ; REMOVE CLEAR REGEN SWITCH
02F8  3C 07 cHP AL.7 3 CHECK FOR VALID MODES
02FA 74 10 J SETM1 ; MODE 7 IS INVALID
02FC  3C 17 cHP AL, 17H ; CRECK FOR VALID MODES
02FE 74 0C JE SETM1 ; MODE 17H IS INVALID
0300 3C 0A chP AL, O0AH ; UNDER OAH ?
0302 76 0A JBE SETM2 ; YES,
0304 3C OF CHP AL,OFH i UNDER OFH ?
0306 76 06 JBE SETM1 i YES, INVALID
0308 3C 1B cMP AL,1BH 3
030A 76 02 JBE SETM2 ; GREATER THAN 1BH IS INVALID
030C SETM1:
030C BO 10 MOV AL, DEFAULT_MODE ; DEFAULY YO DEFAULY_MODE
030F SETM2:
030E E8 0940 R CALL ERASE_SCURSOR  ; ERASE CURSOR
0311 BA 03D4 MoV DX, A68645 ; ADDRESS OF COLOR CARD
0314 3A EOQ MOV AH, AL i SAVE MODE IN AH
0316 A2 0049 R MoV CRT_MODE, AL i SAVE IN GLOBAL VARIABLE
0319 A2 0338 R MOV CRT_MODE2, AL ; SAVE MODE OF VIDEO PROCESSOR 2
031C 89 16 0063 R MoV ADDR_6445, DX ; SAVE ADDRESS OF BASE
0320 24 OF AND AL,XJ_OFF ; MASK KANJI MODE FLAG OFF
0322 8B F3 MOV DI, AX i SAVE MODE IN DI
0324 E8 1DFC R CALL ENABLE_VG12 ; ENABLE BOTH VGl AND VG2
0327 ES 1A44 R CALL WAIT_VERTRET 5 WAIT UNTIL VERTICAL RETRAGE
0324 BA 03DA MOV DX, VGA_CTL 3 POINT TO CONTROL REGISTER
0320 EC IN AL,DX ~ ; SYNC CONTROL REG TO ADDRESS
032E 32 co XOR AL, AL ; SET VGA REG 0
0330 EE ouT DX, AL 3 SELECY IT
0331 A0 0065 R RT_MODE_SET ; GET LAST MODE SET
0336 24 F7 ?:; :t gnt VIDEOENB ; TURN OFF VIDEO
0336 EE ; SET IN GATE ARRAY
out DX, AL ;
jom——- SET DEFAULT PALETTES
033e §8 9e o3Fc m FF TEST  SUPRESS_PAL,TRUE; SET PALETTE IS SUPRESSED ?
C 15 37 JNZ SETMS ; YES, SKIP SET PALETTE
033E o 0¢ ,
MOV AL,PCSUPER
3%22 §§ co our DX, AL 3} CLEAR SUPERIMPOSE CONTROL REGISTER
0343 EE XO0R AL, AL ; FOR SET PALETTE
ourt DX, AL ;
0346
0346 i: il MOV AX, DI ; GET MODE
MOV AH, IXPALET ; SET PALETTE REG 0
0348 BB ¢
0348 3¢ uf" R nov BX.0FFSET PLYC20; POINY TO TABLE ENTRY
034D 74 OF chp AL,6 i 2 COLOR MODE?
JE SETMS ; YES, Jump
034F BB ©
0352 3¢ oa0 R MoV BX,OFFSET PLTC41; POINT TO TABLE ENTRY
cHp AL,5 i CHECK FOR & COLOR MODE
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03DA
0300
03DF

03EQ
03E)
03ES
03£9
03ED

c4

: 3A 07

c4
F4

: 8A &7 FD

0352 R
05
00

008A R

03D9
co

033C R

)

26 0065 R
26 033D R
0066 R

SETM3:

SETMS:

SETM41:

SETMS5:

SETM6:

SETM7:

SETM8:

SETN9:

cMP

CALL
JHP

MoV
CALL
MOV
XOR
cHP
Jc

MOV

SETMI 3 YES. JUMP

AL, 4 H CHE&K FOR 4 COLOR MODE
SETM3 i YES

AL, 0AR H CHECK FOR 4 COLOR MODE
SETM4 3 NO, JunP

SET_PALETTES i SET PALETTES FOR DEFAULT & COLOR
SHORT SETMS

AL ,0BH

SUPER 16 COLOR ?
SETM41 YES

SET_PALETTELS i SET PALETTES FOR DEFAULT 16 COLOR
SHORT SETMS

BX,0FFSET PLTCS16;GEYT ADDRESS OF SUPER 16 COLOR PALETTE TABLE
CcX,16 i SET NUMBER OF PALETT

SPAL41L i SET PALETTE
3===== SET UP MO t M1 IN PAGREG for V-RAM1
AX,DI i GET CURRENT MODE
BL,BL i SET UP FOR ALPHA MODE
AL, GRAPHICS 3 IN ALPHA MODE
SETMé i YES, Jump
BL,40H 5 SET UP FOR 16K REGEN
AL,09H ; MODE USE 16K
SETM6 i YES, JumpP
BL,0COH i SET UP FOR 32K REGEN
DX,PAGREG i SET PORT ADDRESS OF PAGREG
AL,PAGDAT 5 GET LAST DATA OUTPUT
AL, 3FH i CLEAR MO & M1 BITS
AL,BL i SET NEW BITS
DX, AL i STUFF BACK IN PORT
PAGDAT, AL i SAVE COPY IN RAM
3=== ENABLE VIDEC ARD CDRKECI PORT SETTING
VGA_RESET i RESET VIDEO GATE ARRAY
SHORT SETM3
AL, AH 5 GET VGA REG NUMBER
DX, AL i SELECT REG
AL,CS:[BX] i GET TABLE VALUE
DX, AL i PUT IN VGA REG
BX 5 NEXT IN TABLE
AR : NEXT REG
SETM? i DO ENTIRE ENTRY

AL,CS: [BX-(GAPARML-1)] ; GET VALUE OF PALETTE MASK REG.
PALETTE_MASK,AL ; SAVE IT FOR SUPERIMPOSE

s;.:ETRP‘lT i POINT SUPERIMPOSE TRANSPARENT REGISTER
’ 3

AL,0 i SET TRANSPARENT PALETTER NUMBER AS &
DX, AL H

3; PESUPER POINT SUPERIMPOSE CONTROL REGISTER

AL FOREVRAN i MAKE VRAM 2 DISPLAYD IN FOREGROUND
SUPIPCR, AL i SAVE 1T T0 RAM

SET UP CRY AND CPU PAGE REGS ACCORDING TO MODE & MEMORY SIZE
FOR V-RAM]

DX, PAGREG 3 SET I0 ADDRESS OF PAGREG
AL,PAGDAT i GET LAST DATA OUTPUT
AL, 0COH i CLEAR REG BITS
BL, 36K ; SET UP FOR anpuxcs MODE MITH 32K REGEN
AL, 80K ; IN THIS MODE?
SETMY i YES, JUMP
BL,3FH i SET UP FOR 16K REGEN AND 123K MEMORY
AX 3 SAVE AX
AL,PORT_C i READ 8255 PORT C
AL ExP6TK i 64K CARD INSTALLED ?
; RESTORE A
ssrue 5 OYES
BL,1BK i SET UP FOR 16K REGEN AND 64K MEMORY
AL,BL i COMBINE MODE BITS AND REG VALUES
DX, AL } SET PORY
PAGDAT, AL i SAVE COPY IN RAM

SET up CR; AND CPU PAGE REGS ACCORDING TO MODE & MEMORY SI2E

FOR v-R

DX, PAGREG2 i SET 10 ADDRESS OF PAGREG
AL, AL i SET CPU/CRT PAGE 0 IN V-RAM2
DX. AL 5 SET PORT

PAGDATZ, AL SAVE COPY IN RAM

AX,ST

e

PUT MODE SET & PALETTE IN RAM
CRT_MODE_SET,AH ; SAVE MODE CONTROL REG VALUE

CRTZMODE_SET2,AH; SAVE MODE CORTROL REG VALUE FOR SUPERIMPOSE
CRTZPALLETTE, RL i SAVE BORDER COLOR s
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p==== SET UP 6845
03F0 1E PUSH DS 5 SAVE DATA SEGMENT VALUE
03F1 8B C7 MOV AX,DI i GET CURRERT MODE IN AX
03F3 SETML0:
03F3 33 D? XOR BX, BX + SET UP FOR ABSO SEGMENT
03F5 B3E DB MoV

X H ESIAILISH VECTOR TABLE ADDRESSING
ASSUME  DS: ABS
O03F7 €5 1E 0074 R

L0s IX.PAIH P\’R 3 GET POINTER TO VIDEO PARMS
SSUNE DS: CODE
O3FB B9 0010 MoV CX,VPARML i LENGTH OF EACH ROW OF TABLE
O3FE 80 FC 02 cHP AW, 2 3 DETERMINE WHICH TO USE
0601 72 28 4 SETM1L 3 MODE IS 0 OR 1
0403 03 D9 ADD BX,
SO . AdD BX. X i MOVE YO NEXT ROM OF INIT TABLE
0408 72 21 e SETMIY 3 MODE 15 2 OR 3
040A 03 D9 ADD X,
- I AbD Ai'c’:x 3 MOVE TO GRAPHICS ROW OF INIT_VABLE
040F 72 1A Jc SETMIL 5 MODE 15 4, 5, 6, 8
0411 03 DY ADD ] LE
L Bl n ALS &:%:H i MOVE TO NEXT GRAPHICS ROM OF INIT_TAB
0416 76 13 JBE SETM11 3 MODE IS 9, A OR B
04123 03 DY ADD BX.CX
w2 A%D RLex } MOVE TO KANJI ROW OF INIT_TABLE
041D 72 o€ Jc SETMI 3 MODE 15 10, 11
041F 3 D9 ADD BX,CX
L Ang REEX i MOVE TO NEXT ROW OF INIT_TABLE
0424 72 05 Jc SETMI1 i MODE IS 12,13
0626 80 E4 OF AND AH,KJ_OFF 3 MASK XJ BIT OF
0429 B C8 np SHORT™ SETM10 ; SERCH AGAIN YOR MODE 14H-1AN
jommme BX POINTS TO CORRECT ROW OF INITIALIZATION TABLE
0428 SETM11:
0428 8B F7 MOV SI,DI ; SAVE MODE IN S
042D 2A 47 02 MOV AL.DS:[BX+2)  : GET HORZ. SYNC POSITION
0430 8B 57 O0A MoV DX,HORD PTR DS:[BX+10) ; GET CURSOR TYPE
0633 86 F2 XCHG  DH,D i SWAP FOR HIGH-LOW REVERSE
0435 1E PUSH  Ds
043 ES 0000 E CALL  DDS
ASSUME DS:DATA
0439 A2 0089 R nov HORZ_POS, AL ; SAVE HORZ. SYNC POSITION VARIABLE
043C 39 16 0060 R MOV CURSOR_MODE,DX ; SAVE CURSOR MODE
0440 AD 0086 R nov AL.VAR_DELAY  ; SET DEFAULT OFFSET
0443 24 OF AND AL, OFH™
0445 A2 0086 R MOV ViR, _DELAY, AL
ASSUME  DS:CODE
0448 1IF roP L1
0449 32 E4 XOR AH,AH }AM WILL SERVE AS REGISTER NUMBER DURING LOOP
MOV DX, A6345 : POINT TO
SNEE BA J3NS ;=--LOOP THROUGH TABLE, OUTPUTTING REG ADDRESS, THEN VALUE FROM TABLE
SETM12
O4eE BA C4 12 oy AL, AH 5 GET 6845 REGISTER NUMBER
0450 EE ouT DX, AL
: INC oX ; POINT TO DATA PORT
0453 FE co INC AH 3 NEXT REGISTER VALUE
0456 84 07 MoV AL, [BX) i GET TABLE VALUE
0456 EE our DX, AL 1 OUT TO CHIP
BX 5 NEXT IN TABLE
82?1 “ ll)gg DX i BACK TO POINTER REGISTER
0459 E2 F3 LOOP |, SETMI2 ; DO THE WHOLE TABLE
‘ MoV AX,S1 ; GET MODE BACK
3@1‘; A POP DS i RECOVER SEGMENT VALUE
ASSUME DS:DA
. --= FILL REGEN AREA gé&i“uuu
045E 33 FF XOR DI, DI i SET UP POINTER F
0660 29 3E O04E R MoV CRT_START,DI 3 START ADDRESS SAVED IN GLOBAL
0464 Co 06 0062 R O MoV ACTIVE_PAGE,0  ; SET PAGE VALUE
0469 C6 06 034C R u MoV CPU_PAGE, VRAMZ_PAGE ; SET CURRENT ACTIVE PAGE Ag :
046E C6 06 034D R 08 MoV CRT_PAGE, VRAMZ_PAGE ; SET CURRENT ACTIVE PAGE A
0473 Es 1883 R CALL  ENABLE_KJROM  ; DISABLE BOTH V-RAM 1 & 2 ONCE
9476 Es 18B¢ R CALL  ENABLE_VRAM i ENABLE V-RAN 2
0679 23 D3 ov DX, AX ; SET MODE Y0 BX
0473 S :or ox’ 5 GET ORIGINAL INPUT BACK:
053¢ 3 F2 MOV DH, DL ;
047E 80 E6 IF D DH, 0T FH ;
ec81 30 FE 13 cMP DH, 1BH 3 SUPER 16 COLOR ?
0486 75 29 JNE SETMI2L 3 HO
0486 50
PUSH  AX 5} SAVE AX
Yar o PUSH  BX i SAVE X
it 2 ity | e
3 SA
LU PUSH  sI 3 SAVE SI
0438 ES 1DBO R
048E 8A C2 Hoy" i'f‘l':'iE‘vm !
0690 2¢ 11 suB AL LIH

SETUP VIDEO PROCESSOR-1
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BA

1C7D R

06 0049 R 1B
1DFC R

03DA

06
0347 R

E2 80
‘E

2000

09
02

El

8E C2

72 0

80
72

30
72

L]
51
B9

mo
whnm
-

0720

FB 06
1A

FF 10
13

00A0

8E C1

B9
B8

39
97

33

0400
072

0
F37 AR

co

F3/ AB

33
A2
A2

co
0343 R
0349 R

€7 06 034E R 1011
€7 046 0350 R 2011

BA
32

EE
AQ
EE
E3

1]
E8
32

D1 E3
2E: 88 8F O1FD R

89

[ 1]
BF

1E
07

33
F37 AR

03DA
co

0065 R
1006 R

DE

059C R

FF

OE 004C R

0010
035C R

co

SETM121:

SETM13:

SETM14:

SETM1S:

X
SETM16:

SETHIY:

Moy
Moy

Mov

MOV

MoV
REP

PoP
Pop
roP

SUP_SET_MODE
CRT_MODE, 1BH
ENABLE_VGI2

- v e

DX, S2ABASE ;

AL.PCSUPER :

AL, :

DX. AL i SETUP SUPERIMPOSE LOGIC
AL,0110B ;

DX, AL ;

SUPIACR, AL ;

sI 3

0I :

DX ; RESTORE REGISTERS

X ;

X H

DL,8OH ; NO CLEAR OF REGEN ?
SETML7 i SKIP CLEARING REGEN

€X, 8192  NUMBER OF WORDS TO CLEAR
AL,O9H i REQUIRE 32K BYTE REGEN !
SETM13 i O, JUMP

X1 3 SET 16K WORDS TO CLEAR

DX,REGEN_START
DX

AX,' '415%256

.~ .

SET UP SEGMENT FOR V-RAM2
SET REGEN SEGMENT

FILL CHAR FOR ALPHA
KJ MODE ?

BH,KJ_NODE }

SETMLE H

AX," '+ X256  ; FILL CHAR FOR KANJI
BL,GRAPHICS 3 TEST FOR GRAPHICS
SETMIS i NO_GRAPHICS_INIT

BH,KJ_MODE
S|

i KJ GRAPHICS MODE ?
ETMIS i NO -
3==-= CLEAR PESUDO CODE BUFFER
ES ; SAVE CURRENT ES
D1 i SAVE CURRENT DI
cx 3 SAVE CURRENT X
gg.r CODE_START ; SET E‘EE““ CODE BUFFER SEGMENT

ASSUNE

AX,' '+ 7u256
STOSW

ES P_CODE_BUFFER
CX,P_CODE_SIZE/2;

i

SET BUFFER SIZE IN WORD
FILL CHAR FOR ALPHA IN ATTRIDUTE TYPE 2

i FILL THE PESUDO CODE BUFFER

cx 3 RESTORE CX
DI + RESTORE DI
ES i RESTORE ES
ASSUME ES: VIDEO_RAM
AX, AX # FILL FOR GRAPHICS MODE
STOSN ¢ FILL THE REGEN BUFFER NITH BLANKS
AX, AX

AC_PRESENT,AL

CLEAR ALTERNATE CURSOR FLAG

-

GC_PRESENT,AL LEAR GRAPHICS CURSOR FLAG
GCURSOR_MODE, UNDER_CURSB 3 SETUP GRAPHICS CURSOR MODE

ACURSOR HODE.CURSORhDISAIlEIIGBH OR BLOCK_CURSOR :SETUP ALT CSR

DX,VGA_CTL
AL, AL

DX, AL

AL,CRT_MODE_SET ;
DX, AL

H
H
3
H
s
H

====- ENABLE VIDEO
SET PORT ADDRESS OF VGA

SELECT VGA REG 0
GET HODE SET VALUE

SET M

ENABLE_v02 i ENABLE VIDEO GRNARATER 2
i===== DETERMINE NUMBER OF COLUMNS AND RONS, BOTH FOR ENTIRE
jomm DISPLAY AND YHE NUMBER 70 BE USED FOR TTY INTERFACE
BX,S1 3 GET CURRENT CRT MODE
SHODE _SET i SET SCREEN PARAMETVERS

pums = SET CURSOR POSITIONS
BH, BH H
8X,1

cX, CS:[!X + UFFSET

CRT_LEN,CX
CX,NO_ACT_PAGE

D1.0FFSET CURSOR _POSN

WORD OFFSET INTO CLEAR Lsusru TABLE
REGEN_L) ; LENGTH T0 CLE
SAVE LENGTH OF CRT

CLEAR ALL CURSOR POSITIONS

oS 3 ESTABLISH SEGMENT

(1] H ADDRESSING
ASSUME ES:DATA

AX,AX

STOSW i

FILL WITH 2EROES
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0520
9531

0534
0535

1545

05453
0548
0568
0564
0543

054C
054E

0550
0551

8F 06 0358 R
ES 1DEC R

c3

89 0004

8A Cé

EE

2E: 8A 07
EE

FE C4
43
E2 F¢
c3

39 o018
3A C&
EE

EE

FE C&
E2 F3

[

81 €3 0241 R
mun,
8B FO

E8 0Ssc g

1 s

PoP WORD PTR IEP_CTRL;RESTORE INVTERRUPT ENABLE PROHIBIT FLAG
CaLL ENABLE_INT } ENABLE INTERRPUT IF IT IS NOT PROHIBITED
RET

SET_MODE ENDP

J O T T S S

SET_PALETTEG
THIS ROUTINE SET PALETTES FOR 4 COLOR

INPUT  AH = PALETTE REGISTER NUMBER
BX = ADDRESS OF SETUP PARAMETERS

QUTPUT NOKE
VOLATILE AX, CX

ASSUME CS:CODE, DS:DATA, ESxVIDEO_RA;-

SET_PALETTES PROC NEAR

SPAL&1:

MoV CX, 4 i NUMBER OF REGS TO SET
MoV AL, AH 3 GET REG_NUMBER

ouTt DX, AL 3 SELECT IT

Mov AL,CS:(BX) i GET DATA

ot DX, AL ; SET IT

INC AH 3 NEXT REG

INC BX 5 NEXT TABLE VALUE

LoopP SPALSGL

RET

SET_PALETTES4 ENDP

PR TR TR R

SET_PALETTELG
THIS ROUTINE SET PALETTES FOR 16 COLOR

INPUT AW = PALETTE REGISTER NUMBER
OUTPUY NONE
VOLATILE AX,CX

SET_PALETTE16 PROC NEAR

SPALL:

mMov €X,16 ¢ NHUMBER OF PALETTES, AH 1S REG COUNTER
mMov AL, AH i GET REG NUMBER

out DX, AL i SELECT IT

out DX, AL 3 SET PALEYTE VALUE

INC AH 3 NEXT REG

L00P SPALL

RET

SET_PALETTE16  ENDP

3
: VGA_RESET
} THIS ROUTINE RESET VIDEO GATE ARRAY
; INPUT DI = CRT MODE
s OUTPUT SI =  CONTENTS OF MODE CONTROL 1, BORDER COLOR REG.
: CX = HUMBER OF GATE ARRAY PARAMETERS
; VOLATILE AX, BX, DX
:
VGA_RESET PROC  MEAR
nov AX,DI + GET CURRENT MODE
Yok Ao An i INTO AX REG
L e i TInes mooE o o Ere M ro TascE
MoV BX, AX i TABLE OFFSET IN BX
ADD  BX,OFFSET GAPARM,

ADD TABLE START TQ OFFSET

MoV AH»CS![!XOIXHODEI];SAVE MODE SET AN
:gg ;k,ii:[lX'leOlD] i TILL WE CAN PUTDY:éhE{;ERAH

CALL  MODE_ALIVE J KEEP MEMORY DATA VALID
MOV DX, VGA_CTL

¥
MOV AL, IXRESET # POINT YO RESET REG



S0
33

32 FF
2E: 8A 87 0235 R
32 E¢

A3

02

cé
E4 F7

co
(3]

04

658C R

Fé
0100

004A R

0701

FF 18

10

06 0346 R 18
0703

FF 10
08

0700
06 0346 R 09
14

SET SYNCHRONOUS RESETY

H HHILE THE GATE ARRAY IS IN RESET STATE, WE CANMOT ACCESS RAM
AX,S R

SET
TURN OFF VIDEQ ENABLE
SET UP TO SELECT VGA REG 0
AH IS VGA REG COUNTER

SET UP TO SELECT VGA REG ¢

KEEP MEMORY DATA VALID

THIS IS TO INSURE THE DATA

Joo—== DETEHINE NUMBER OF ROWS

CLEAR gﬂ FOR CONVERT BYTE TO WORD

NUMBER OF COLUMNS IN THIS SCREEN

SET ROW NUMBER OF ANK MODE

SET ROW NUMBER OF KJ MODE

ouT DX, AL 7 SEND TO GATE ARRAY
MOV AL, SYNCRST ;
ouT WAL ; DO IT
MoV } RESTORE NEW MODE
AND AH,NOT VIDEOENS ;
XOR AL.AL 5
ouT DX, AL ; SELECT IT
XCHG AH, AL 3
ouT DX, AL ; SET MODE
MoV AL, IXRESET ;
our DX, ; SELECT IT
XOR AL.AL :
out X, AL ; REMOVE RESET FROM VGA
; HOW OKAY TO ACCESS RAM AGAIN
CALL  MODE_ALIVE 3
RET
VGA_RESET ENDP
H
H
: MODE_ALIVE
3
3 THIS ROUTINE READS 256 LOCATIONS IN MEMORY AS EVERY OTHER
: LOCATION IN 512 LOCATIONS.
3 INTEGRITY OF MEMORY DURING MODE CHANGES.
H
3 INPUT NONE
: OUTPUT NONE
; VOLATILE NONE
H
H
MODE_ALIVE PROC  NEAR
PUSH  AX ;SAVE USED REGS
PUSH  SI
PUSH X
XOR SE,SI
MOV CX,256
MALIVEL:
LODSB
NC sI
LOOP  MALIVEY
POP cX
POP s1
POP AX
RET
MODE_ALIVE ENDP
H
H
i SMODE_SET SOFTWARE MODE SET
;i THIS ROUTINE INITIALIZES KANA-KAN AND
; SET ROW,COLUMN NUMBER OF SCREEN
: INPUT BH = CRT MODE
: ag = %5}.“225 (MASKED)
1 ouTRUT NONE GRENT
) VOLATILE 1Y
H
- - -
H
SMODE_SET PROC NEAR
PUSH  AX i SAVE A
PUSH  BX } SAVE nons
XOR 3H, BH 3
MOV AL.CS:[BX + OFFSET COL_
XOR AH, AH
nov CRT_COLS, AX :
POP X : RESTORE MODE
MOV AX, INDICATOR_ON ; ENABLE INDICATOR
CHP BH, 18H 3 20X11 GRAPHICS ?
JE SSETL i YES
MOV CRT_ROMS, ROH _ANK;
MOV AX.KKRI_0 i DISABLE KANA-KAN
cHP BH.KJ nﬁne i KJ MODE ?
] ) SSET2™ ; NO
MoV AX,XKNI_ON  ENABLE KANA-KAN
SSET1:
MOV CRT_ROWS,RON_KJ ;
SSET2:
INT KEYBORD i KANA-KAN ON/OFF
PoP AX i RESTORE AX
RET
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0sccC

a0
72

1]
Fé

FC 04
27

16 035C R
06 0349 R FF

74 09

51

E8
59

89
Cé

81
80

B4
ES
c3

OF U34E R
0618 R

0E 03AE R
0618 R
06 0349 R FF

El 3FFF
co 20

0A
0E 0060 R
0602 R

16 0063 R
cé

cs

cé
co

cl

SMODE_SET Lo '

j-mmasem-—m==="

' SET_CTYPE INT 10H, AH = 1
i Tiis ROUTINE SETS THE CURSOR VALUE
i NPUT  AH = CURRENT CRT HODE ( MASKED )
i 1 A% 2 CURSOR VALUE CH-START LINE, CL-STOP LINE
: QUTPUT  NONE
: VOLATILE AL.CX,DX
FTTTTTTISSUME CStCODE, DS:DATA
SET_CTYPE prOC  KEAR
GRAPHICS 3 IN GRAPHICS MODE?
o i 3 NO, Jump
MOV DX,CURSOR_POSK i GET CURRENT CURSOR POSITION
TEST  GC_PRESENT.TRUE ; GRAPHICS CURSOR PRESENT ?
Jz scT1 5 NO
pUSH  €X i SAVE NEW CURSOR MODE
nov tX, GCURSOR_MODE ; GET OLD CURSOR MODE
oYL EHRITE_GCURSOR i ERASE CURRENT GRAPHICS CURSOR
POP 3 } RESTORE NEW CURSOR MODE
SETLE oy GCURSOR_MODE,€X § SAVE NEW GRAPHICS CURSOR MODE
ROUL  WRITE_GECURSOR  ; WRITE KEW GRAPHICS CURSOR
MOV GC_PRESENT,TRUE ; SET GRAPHICS CURSOR FLAG ON
AND CX,GCURSOR_MASK ; MASX FOR GRAPHICS CURSOR
o] CH.CURSOR_DISABLE; DISABLE CURSOR OF 6845
T2t v AH,10 ; 6845 REGISTER FOR CURSOR SEV
MoV CURSOR_MODE,CX ; SAVE IN DATA AREA
CALL  OUT6245 i QUTPUT CX REG
RET
SET_CTYPE ENDP
H
H
i OUTE845
i THIS ROUTINE DUTPUTS THE CX REGISTER TO THE 6845 REGS NAMED IN AM
: INPUT  AH = 6845 REGISTER ADDRESS
: CH =  DATA SHOULD BE WRITE TO CAW)
: CL =  DATA SHOULD BE WRITE TO CAH+1)
H
: DUTPUT  NONE
H
3 VOLATILE AL, DX
3
H
QUTC345 PROC  NEAR
MoV DX,ADDR_6845  ; ADDRESS REGISTER
MOV AL, AR ; GET VALUE ’
ouT DX, AL : REGISTER SET
INC X } DATA REGISTER
MOV AL,CH i DATA
ouT DX, AL
DEC DX
mov AL, AH
INC AL 3 POINT TO OTHER DATA REGISTER
out DX/ AL t SET FOR SECOND REGISTER
MoV AL,CL 3 SECOND DATA VALUE
ot DX, AL :
RET 3 ALL DONE
OUTE345 ENDP
H
H
i WRITE_GCURSOR
; THIS ROUTINE WRITES GRAPHICS CURSOR
i INPUT AW = CRT MODE ¢ MASKED )
: %f 3 ggmgfs CURSOR MODE
= UMH POSITION YO
3 DS = DATA SEGMENT BRATE
: OUTPUT HON
; VOLATILE nnnE
H
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-

3E 0049 R 14
69

c5 20
64

ELl 3FFF
F9 11
02

11

E9

55

EC 1C
EC

66 09
56 02

c2
1568 R

46 00
D9

8F
D2

1265 R

C4 1C

WRITE_GCURSOR

PROC HEAR

cMP CRT_MODE,KJGRAPH; KJ GRAPHICS MODE ?
JB WGe2 3 NO
TEST cn.cunson_nlsulz; CURSOR DISABLED ?
JHZ WGC2 YES
[ ]
AND CX,GCURSOR_MASK ; MASK FOR GRAPHICS CURSOR MODE
chp CL.CBOX_ROA - 1 § END CURSOR EXCEED CHARACTER BOX 1
JBE WGC1 ;
mov CL,CBOX_ROW - 1 j SET MAX ROW OF CHARACTER BOX
WGCl:
cMP CH,CL + CURSOR START > END
JA WGC2 i YES, CURSOR DOES u01 APPEARE
PUSH BP 3 SAVE BP
sus SP,SAC_LOCAL ; ALLOCATE LOCAL WORK AREA
MOV BP,SP ; ASSIGN BP AS FRAME POINTER
PUSH AX 3
PUSH BX 3
PUSH cX 3
PUSH DX i SAVE REGISTERS
PUSH s ;
PUSH DI 3
PUSH DS 3
PUSH ES ;
nov (BP4WC_MODE],AH ; SET CRT MODE
MOV [3P+WPOSN],DX ; SAVE ROM/COLUMN POSIITON
MOV AX, DX ; SET IV YO AX FOR GET LOCATION
CALL GRAPH_POSN ; DETERMINE LOCATION IN REGEN BUFFER
MOV (BP4WGPOSN),AX ; SAVE WRITE POSITION
MOV 3X,CX ; SET GRAPHICS CURSOR MODE TO BX
PUSH ES ; SAVE ES
PUSH S :
POP DS ; POINT TO STACK SEGMENT
PUSH sS 3
POP ES ; POINT TO STYACK SEGMENT
ASSUME D5:STACK, ES:STACK
LEA SI,(BP+WFONT) ; SET ADDRESS OF FONT BUFFER AREA TO SI
MoV DI.SI ; SET IT T0 DI
MoV cx CBOX_ROW/2
XOR AX ; CLEAR 13 BYTE FOR CURSOR
REP srosu ;
XO0R DX, DX 3
MOV DL,BH 3
MOV DI, SI ; SET CURSOR STARY LINE TO DI
ADD DI.DX ;
XOR BH,BH H
SUB BX,DX F
INC BX ; SET CURSOR LINE NUMBER TO CX.
MOV cX,BX )
DEC AX :
REP ST0SB i SET CURSOR
POP ES RESTORE REGEN SEGMENT
ASSUME ES VIDEO_RAM
MOV BL, xnn_nxT OR OFH;SET COLOR 16 AND X°'OR WRITE FUNCTION
XOR oL 3 SET 0 TO DISPLACEMENT
cALL G_WRT1 i WRITE CURSOR
POP ES ;
POP ' 3
POP D1 ;
POP SI 3 RESTORE REGISTERS
POP DX 3
POP tx '
POP BX 3
POP AX i
ADD SP,SAC_LOCAL ; DEALLOCATE WORK AREA
POP 3P 3 RESTORE BP
HGC2:
RET
WRITE_GCURSOR  ENDP
pid
]
] SET_CPOS INT 10H, AH = 2
: TELRELIT
i THIS ROUTINE SETS THE CURRENT CURSOR POSITION YO THE
3 NEW X-Y VALUES PASSED
i
3 INPUT  AH = CRT MODE ¢ MASKED )
i DX = ROW,COLUMN OF NEW CURSOR
} BH = DISPLAY PAGE OF CURSOR
3
H OUTPUT NONE
3 VOLATILE AX,CX,81,DI
3
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1
91 4B BC 035CR
::ss 89 94 035C R
0699 38 35 0062 R
069F 30 FC 06

06A4 8B OE OJ4E R

06A8 Fé o; 0349 R FF

07
0¢p2 EB8 0613 R

0618
06B9 Cé 06 D349 R FF

c2
06C0 EB8 06CO R

06C4 EB 06DS R
cs
06C9 03 OE 004E R
06CD D} F9
0E
06D1  EB 0602 R
0604 C3

CURSOR IS SET AT 6845 IF DISPLAY PAGE IS CURRENT DISPLAY

ASSUME CS:CODE, DS:DATA

OR_POSN] ; GET OLD CURSOR POSITION
POSN],DX ;3 SAVE THE POINTER

SET GRAPHICS CURSOR MODE TO CX
gsAFHCIS CURSOR PRESENT 1

SAVE NEW CURSOR POSITION

i SET OLD CURSOR POSITION Y0 DX

ERASE CURRENT GRAPHCIS CURSOR
RESTORE NEW CURSOR POSITION

# WRITES NEW GRAPHIS CURSOR

SET GRAPHICS CURSOR FLAG ON

DETERMINE LOCATION IN REGEN BUFFER
ADD IN THE START ADDRESS FOR THIS PAGE
DIVIDE BY 2 FOR CHAR ONLY COUNT

REGISTER NUMBER FOR CURSOR
OUTPUT THE VALUE TO THE 6845

; DETERMINE BYTES TO ROW

¥ 2 FOR ATTRIBUTE BYTES

SET_CPOS PROC NEAR
MoV CL,BH .
XOR CH,CH 3 ESTABLISH LOOP COUNT
SAL €X,1 3 WORD OFFSEY
MOV $1,Cx ; USE INDEX REGISTER
MOV DI, (SI+OFFSET CUR
MoV [SI+OFFSET CURSOR_|
cMP ACTIVE_PAGE,BH
JNZ SCP3 3 SET_CPOS_RETURN
cnp AN, GRAPHICS 3 GRAPHIS MODE ?
JB SCP2 ; NO
MOV €X,GCURSOR_MODE ;
TEST GC_PRESENT, TRUE ;
Jz scPF1 3
PUSH DX 3
mov DX, DI
CALL WRITE_GCURSOR ;
POP DX 3
scPit
CALL WRITE_GCURSOR
5 nov GC_PRESENT, TRUE ;
SCP2s
MOV AX, DX 5 GET ROW/COLUMN TO AX
CALL SET_CURSOR 3 CURSOR_SET
scP3t
RET
SET_CPOS ENDP
H
1]
i SET_CURSOR
}
} THIS ROUTINE SETS THE CURRENT CURSOR POSITION YO THE 6845
H
; INPUT  AX = ROW,COLUMK VALUE YO SET
H
: OUTPUT NONE
: VOLATILE AX,CX
3
SET_CURSOR PROC NEAR
CALL POSITION 3
MOV X, AX
ADD €X,CRT_START 3
SAR €X,1 3
MoV AH, 14 :
CALL OUT4B4S 3
RET
SET_CURSOR ENDP
)
H
: POSITION
H
: THIS SERVICE ROUTIHE CALCULATES THE REGEN BUFFER ADDRESS
3 OF A CHARACTER IN THE ALPHA MODE
H
: INPUT  AX = ROM, COLUMN POSITION
1}
i OUTPUT AX = OFFSET OF CHAR POSITION IN REGEN BUFFER
H
3 VOLATILE NONE
H
¥
POSITION PROC NEAR
PUSH | }4 3 SAVE REGISTER
MOV BX, AX
MOV AL, AH i ROWS TO AL
MuL BYTE PTR CRY_COLS
By
3 ADD IN CO
3y oy i LUMK VALUE
POP X
RET
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)

06E6

[ 13
03

97 035C R
0E 0060 R

3E 0049 R 14
4

OE 034E R

56 oC
0A

06 09 09 05 oS
00 05 08 08 08

1030 R

32 E¢

BA
EC
0
3]
A3
15
)

03DA
04

03
07E5 R
02

03
07€EF R

10
16 0063 R
cé

POSITION ENDP
H
H
3 READ_CURSOR INT 10H, AH = 3
} THIS ROUTINE READS THE CURRENT CURSOR VALUE FROM THE
s 6865, FORMATS IT, AHD SENDS IT BACK T0 THE CALLER
3 INPUT  BH = PAGE OF CURSOR
H
5 OUTPUT DX = ROW, COLUMN OF THE CURRENT CURSOR POSITION
3 CX = CURRENT CURSOR MODE
H VOLATILE X
H
H
ASSUME CS:1CODE, DS:DATA
READ_CURSOR PROC  NEAR
PUSH  BP 5 SAVE BP
Moy BL,BH
XOR BH, BH
SAL BX.1 WORD OFFSET
MoV DX, [BX+OFFSET CURSOR _POSN]
MoV CX. CURSOR_MODE
cnp CRT_MODE,KJGRAPH; KJ GRAPHICS MODE 1
3 RCSR1 ; NO
resze "™ CX,GCURSOR_MODE ; SET GRAPHICS CURSOR MODE
1 4
MoV BP,SP 3 SET FRAME POINTER
MoV [3P+F_DXJ.DX  ; SET RETURN DX
MOV (3P+FZCX].CX  ; SET RETURN CX
PoP 1] 3 RESTORE BP
RET
READ_CURSOR ENDP
H
H
; LIGHT PEN INT 10H, AH = &
- F
; THIS ROUTINE TESTS THE LIGHT PEN SWITCH AND THE LIGHT
i PEN TRIGGER. IF BOTH ARE SET, THE LOCATION OF THE LIGHT
: PEN IS DETERMINED. OTHERMISE, A RETURK WITH NO INFORMATION
3
3
H INPUT  AH = CURRENT CRT MODE ( MASKED )
H
} OK EXIT:
} AW = 0 IF NO LIGHT PEN INFORMATION IS AVAILABLE
} X,CX,DX ARE DESTRO
; AN = 1 IF LYGHT PEN I8 sVASLIBLE
) DH,DL = ROW,COLUMN OF CURRENT LIGHT PEN POSITION
; CH'=  RASTER POSITION
; BX = BEST GUESS AT PIXEL HORIZONTAL POSITION
3}
ASSUME  CS1CODE,DS:DATA

}
SUBTBL LABEL
3 MODE--0----1--
3 MODE-10---11--
1Y 06H, OCH,
READ_LPEN

PUSH

CALL

XOR

MOV

IN

TEST

Jz

Jne
RLPENL:

TEST

JINZ

Jnp
RLPEN2:

SUBTRACT_TABLE
BYTE

DS St el ST CEERY ST LR IR SR S B---C--D—-E—F
“12-7-1320-14=o-15--14---17--~18---19---1A-—-18

09H, O9H, OSH, OSH, O5H, O, O5H, 0BH, O08H, 08H; 0, 0, 0, 0
PROC NEAR
BP 3 SAVE BP
ENABLE_Val 3 ENABLE VIDEO GENERATER 1
3=== WAIT FOR LIGHT PEN TO BE DEPRESSED
AH, AH 3 SET NO LIGHT PEN RETURN CODE
DX, VGA_CTL 3 GET ADDRESS OF VGA CONTROL REG
AL, DX 3 GET STATUS REGISTER
AL, LPENSH 3 TEST LIGHT PEN SWITCH
RLPENL
RLPENL4 1 NOT SEY, RETURN
. #=== NOW TEST FOR L!GHY PEN TRIGGER
AL,LPENTRO l TEST LIGHT PEN TRIGGE|
RLPEN2 + RETURN WITHOUT RESE‘TINO TRIGGER
RLPENLS
$=== TRIGGER HAS BEEN SET, READ THE VALVE IN
AH, 16 3 LIGHT PEN REGISTERS ON 6345
5===1NPUT REGS POINTED TO BY AH, AND CONVERY TO RONW COLUMN IN DX
DX,ADDR_6845 ADDRESS REGISTER FOR 6345
AL, AH ; REGISTER TO READ
DX, AL 3 SEY IT UuP
DX i DATA REGISTER
AL, DX 3 GET THE VALUE
CH, AL 3 SAVE IN CX
2: i ADDRESS REGISTER
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MoV AL.AH 3 SECOND DATA REGISTER
HHE A OUF DRvAL i POINT TO DATA REGISTER
ora1 &2 e s 7 GET SECOND DATR VALUE
074z B 1N ALs DX i AX HAS INPUT VALUE
0 shes hov AlLCH i=== AX HAS THE VALUE READ IN FROM THE 6845
) MoV BL,CRT_MODE ) .
0743 81 E5 sour " nov B, E3TSUBTOLLEX). DETERMING AMOUNY YO SUBTRACT
074D 2E: 8A 9F D70A R SUB AX:BX ; TAKE IT AWAY
3
sz # ¢ P AX, 4000 3 IN TOP OR BOTTOM BORDER?
0756 3D OFAD JB RLPEN3 3 NO, OKAY
0757 72 02 XOR AX,AX 3 YES, SET T0 ZERO
0759 33 co i
0753 83 LE 0OGE R RLPEKS: 4 XA CRT_START
4 E ORIGIN
I5F D1 EB AXBX 5 CONVERT TO CORRECT PAG
S7e1 28 €3 e RLPERS i IF POSITIVE. DETERNINE MODE
o765 28 Co o aha i- DETERMINE MODE OF OPERATION
e RLPEN4: ; oerznnms_nongnu“t
016l ov cL.3 i SET & SHIFT
67 At e . n'cur MODE 3 SEY CRT MODE TO DH
0761 34 3¢ 0049 R WD R i STRIP KJ BIT OFF
974D 230 E4 OF chp DH, GRAPHICS 3 GRAPHICS MODE ¢
9770 88 FE 04 k) RUPEW1L i ALPHA_PEN
0773 12 4D i-=- GRAPHICS HOBEHICS
oV DL, 40 i BIVISOR FOR GRAP
715 B2 28 chp DH, 9 3 USING 32K REGEN?
£727 38 EE 0% B RLPENS i NO, Jump
rc 12 5 Hov DL.20 3 YES, SET RIGHT DIVSOR
07
a17e MEES v 3 DETERMINE ROHCALY AND COLURNCAN)
e e L A L
L
N CH
Mov CH, AL 3 SAVE ROW VALUE 1
0780 84 £3 : 3 ¥2 FOR EVEN/ODD FIELD
782 32 £D e oS i USING 32K REGEN?
cHp DN,
HEE A JB RLPENG 3 NO, JUMP
0787
N
SHR AH,1 i ADJUST ROW & COLU
0789 DO EC .
HEE 05 oho o i X4 FOR & SCAN LINES
078D
RLPENG: UE TO BX
Vi aoc i R | HULTIPLY Y 8 Cob MEDIUM RES
gn S cnp DH.6 i DETERMINE MEDIUM OR HIGH RES
0793 30 FE 0¢ B RLPENY ; MODE 4 OR 5
I i RLPENS 5 MODE 8, 9, OR A,B
[}
RLPENT: "
734 i SHIFT VALUE FOR MIGH RE
079¢ bo B4 L o i COLUMN VALUE TIMES 2 FOR HIGH RES
a1 HORT RLPENY
079€ E3 oB NP s
IAY 80 FE 09 BRI DH,9 ; CHECK moDE
HAH R )t RLPENY : MODE 9’
nov cL.2 3 MODE 8 SHIFT VALUE
07A7 31 02 noy CL»2
2;:; o RLPENS: . H "“'7"‘?5-“52 FOR HIGH RES
MULTIPLY X
0743 D3 E3 : SHL BX,CL :_-_ DETERMINE ;k:uatsnaz POSITION
OLUMN VALUE
974D A D& Hov DL.AH 3 coL o R
AT TO CONV
0IAF 32 £ XOR AH, AH i CLE -
i DIVISOR FOR ANK (3
v B hr g:ia;:DE.KJ MODE RANII MObE ?
S;B: g; :g pad b JB RLPEN10O - i NO
T 8 ROW/ 2 SCAN)
07BA e 0y — DH,CBOX_ROW/2 3 DIVISOR FOR KJ (1
113 DIVIDE FOR CHAR POSIYION
078C Fé F¢ DIV DH ; ot
07BE 3A FO MoV DK, AL i SET ROM PGSITION 1o
07¢0 EB 21 e SHORT RLPENI3  ; LIGHT_PEN_RETURN_SET
;=== ALPHA MODE ON LIGHT PEN
HA e BYTE PTR CRT_COLS ; DETERMINE ROM,COLUMM VALUE
97€2 F6 36 004A R 3o DETERMIN
07C6 & Fo Hov DH. AL 5 ROWS DH
07C8 8A D4 MoV DL, AH i cols 1o
MOV CH. AL 3 SET ALX1 70 CH
e o £ SAL AL.cL 3 MULTIPLY ROWS w 8
cHP CRT_MODE,KJ_MODE; KANJI MODE 3
O7CE 30 3E 0049 R 10 c CRI_MoD P
walled ;=== MULTIPLY ROWS W 18
pe o A N
0109 02 c3 P AL.cCH } AL HAS CLn1g
B R 3
0708 8a E8 CH, AL i GET RASTER VALUE T0 RETURH REQ
0700 a4 pe oV BL.AH i COLUMN VALUE
0IDF 32 FF XOR B3, BH i 10 BX
07E1 D3 g3 sA X, cL
07E3 RLPEN13, 3 LIGHT_PEN_RETURN $ET
07E3 B4 01 MoV AH,1 i INDICATE EVERYTHING SETY
07E5 RUPEN14; i LIGHT PEN_RETURN
07ES 52 PUSH DX i SAVE RETURN VALUE (IN CASE)
07E6 83 16 0063 R MoV DX.ADDR_6245  ; GET pASE ADDRESS
97EA 83 C2 07 ADD DX.?

i POINT TO RESET PARMN
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082€E
0832
0837

083A
083D

083F
0840

EE
5A

88 EC
89 SE 08

89 56 0C
E8 1DD6 R

5D
c3

A8 80
15 2A

80 FC 0¢
73 23

A2 0062 R

88 O0E 004C R

F1 E1
A3 004E R

E8 0602 R

E3 064CA R

FF 36 03
E8 1BEM
80 FC 04

50
51

E3
88 87 USSC R

out DX, AL ; ADDRESS, NOT DATA, IS IMPORTANT
PoP X } RECOVER VALUE
RLPEN1S: + RETURN_NO_RESET
MOV BP,SP } SET FRAME POINTER
MOV [lP#F BX1,8X 3 SET RETURN BX
MoV (BP+FCX),CX  ; SET RETURN €X
rov (BP+F_DX1,DX 5 SET RETURN DX
CALL  ENABLE_VG2 + ENABLE VIDEO GENERATER 2
PoP e 3 RESTORE BP
RET .
READ_LPEN ENDP
H
; ACT_DISP_PAGE INT 10H, AH = 5
: L=t i 3 el ARG
: THIS ROUTINE SETS THE ACTIVE DISPLAY PAGE, ALLOWING
3 THE FULL USE OF THE RAM SET ASIDE FOR THE VIDEO ATTACHMENT
H
3 INPUT  AH = CRT MODE (MASKED)
3 AL = NEW ACTIVE DISPLAY PAGE
H
; OUTPUT  NONE
i THE 6845 IS RESET TO DISPLAY THAT PAGE
H
)
ASSUME CS:CODE, DS:DATA
ACT_DISP_PAGE PROC  NEAR
PUSH  BP  SAVE BP
TEST  AL,080H :; CRT/CPU PAGE REG FUNCTION
INZ SET_CRTCPU 3 YES. GO HANDLE IT
cnp AH, GRAPHICS 3} GRAPHICS MODE 1
JAE ACTDP1  YES, SKIP
PUSH  AX 3+ SAVE CRT MODE
MOV ACTIVE_PAGE,AL ; SAVE ACTIVE PAGE VALUE
MoV €X.CRT_LEN } GET SAVED LENGTH OF REGEN BUFFER
CBMW ; CONVERT AL TO MWORD
PUSH  AX i SAVE PAGE VALUE
nuL cx i DISPLAY PAGE TIMES REGEN LENGTH
MoV CRT_START,AX i SAVE START ADDRESS FOR LATER USE
MOV €X,AX i START ADDRESS T0 CX
SAR X, 1 : DIVIDE BY 2 FOR 6345 HANDLING
MoV AN, 12 i 6845 REGISTER FOR START ADDRESS
CALL  OUT6245
POP BX : RECOVER PAGE VALUE
SAL X W2 FOR WORD OFFSET
nov AX. 18X + OFFSET CURSOR POSHI: GEY CURSOR FOR THIS PAGE
CALL  SET_CURSOR ; SET THE CURSOR POSITION
PoOP AX 3 RESTORE CRT MODE
ACTOPL:
rOP (1] 3 RESTORE BP
RET
ACT_DISP_PAGE  ENDP
1}
]
i SET_CRTCPU
1]
' THIS ROUTINE READS OR WRITES THE CRY/CPU PAGE REGISTERS
) INPUT  AH = CRT MODE (MASKED)
} AL = 834 SET BOTH CRT AND CPU PAGE REGS
} BH = VALUE TO SET IN CRT PAGE REG
i BL = VALUE TO SET IN CPY PAGE REG
3 €L = CRT MODE FOR CPU PAGE
3 AL = 82H SET CRT PAGE REG
3 M= VALUE TO SET IN CRT PAGE REG
5 AL = 31N SET CPU PAGE REG
i L = VALUE TO SET IN CPU PAGE REG
) cL CRT MODE FOR CPU PAGE
' AL = 80N READ CURRENT VALUE OF CRT/CPU PAGE REGS
) OUTPUT ALL FUNCTIONS RETURN
t BH = CURRENT CONTENTS OF CRY PAGE REG
3 BL = CURRENT CONTENTS OF CPU PAGE REG
]
i
SET_CRYCPY PROC  NEAR
PUSH  MORD PTR IEP_CTRL ; SAVE INTERRUPT ENABLE PROMIBIT FLAG
oR BYTE PTR IEP_CTRL,TRUE ; PROKIBIT INTERRUPT ENABLE
CALL  DISABLE_INT i DISABLE ALL MARDWARE INTERRUPT
cnp AH, GRAPHICS } GRAPHICS MODE ¢
JAE SETCCO0 b OYES
PUSH  AX } SAVE AX
PUSH  €X I SAVE cX
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BA
EC
74

ED

A2
Fé
74

9E 0060 R MOV
£o 24 nov
s W CALL
0602 i
POP
SETCCO0:
0940 R CALL
4R 10 cHP
o i
ra
F v
ff‘ INY
POP
SCCO:
1D30 R CALL
£0 MOV
DA MoV
&R SCCi: -
08 AND
F2 9z
FB 08 cMP
08 JAE
03DF MOV
0084 R Mov
13 JMP
scc2:
0309 MOV
033C R MoV
SCC3:
FC 80 cHP
3E Jz
FC 84 cHp
3 JNC
c6 01 TEST
3 3z
PUSH
0E 0049 R MOV
F9 MOV
D9 MOV
E3 OF AND
059C R CALL
POP
1E 0364C R MoV
1838 R CALL
1836 R CALL
E3 SHL
E3 SHL
E3 SHL
c7 AND
ES 33 AND
3 OR
out
3E 034C R 08 cHP
07 JAE
0084 R MOV
05 JHP
SCC32:
43 np
SCC4&:
033C R MoV
SCCS:
cé 02 TEST
3 Jz
3E 034D R MoV
FF 08 CcMP
03 JAE
03DF
008A R :33
06 JNP
0309 SCc7: iy
033C R " sce MOV
Fe e AND
€7 07 AND
c7 oR
out
26 0347 R nov

CX, CURSOR_MODE

i GET CURSOR MODE OF TEXT

CH,CURSOR_DISABLE; DISABLE CURSOR

AH, 10
0UTE845
cX

AX
ERASE_SCURSOR

i SET 6845 CURSOR REGISTER
i OUT DATA TO 6845

t RESTORE CX

3 RESTORE AX

} ERASE SOFTWARE CURSOR

CRT_MODE,KJ_MODE; KANJI MODE ?
scco 3 HO

AX
AX, KKN_TERM
KEYBORD

AX

ENABLE_VGL
AH, AL

DX, VGA_CTL
AL, DX

AL, VERTRET
SCC1

BL, VRAMZ_PAGE
scc2

DX, PAGREG
AL,PAGDAT
SHORT sScc3

DX, PAGREG2
AL.PAGDAT2

AH, 80H
SCc32
AH, 84H
scc32
AH,1
SCC5

BX
CRT_MODE.CL
BH,CL

BL,CL

BL.KJ_OFF
SMODE_SET
BX

CPU_PAGE,BL

ENABLE_KJROM
ENABLE_VRAM

BL,1
AL, NOT CPUREG
:l.C{UREG

DX, AL

TERMINATE KANA-KAN

o .o -

===== WAIT VERTICAL RETRACE
i ENABLE VIDEO GENERATER 1

} SAVE REQUEST IN AH
3 SET ADDRESS OF GATE ARRAY

i GET STATUS
i VERTICAL RETRACE?
3 NO, WAIT FOR IT

3 SELECT VIDEO RAM | OR 2
+ VIDEO RAM 2 ?
i YES

i SET IO ADDRESS OF PAGE REG
4 GET DATA LAST OUTPUT TO REG

i SET I0 ADDRESS OF PAGE REG
3 GET DATA LAST OUTPUT TO REG

3===== CHECK FUNCTION

3 READ FUNCTION REQUESTED?
s YES, DON'T SET ANYTHING
5 VALID REQUESY?

i NO., PRETEND IT WAS A READ REQUEST
i SET CPU REG?

i NO, GO SEE ABOUT CRT REG
3 SAVE PAGE NO.

3 SET MODE

SET UNMASKED MODE YO BH
SET MASKED MODE TO BL

SET SOFTWARE MODE

i SET HEW CPU PAGE

i DISABLE BOTH VRAM1 AND VRAMZ ONCE
3 SELECT V-RAM ACCORDING TO CPU PAGE

i== NEW CPU PAGE IS IN CURRENT V-RAM
3 SHIFT VALUE TO RIGHT BIT POSITION

CLEAR OLD CPU VALUE

BE SURE UNRELATED BITS ARE ZERO
OR IH NEW VALUE

SET NEW VALUE

CPU_PAGE,VRAM2_PAGE ; VIDEO RAM 2 ?
sced 3 YES

PAGDAT, AL
SHORT sccs

SHORT scc11

PAGDATZ, AL
AH, 2
Scciy

CRT_PAGE, BH
BH, VRAM2_PAGE
scc?

DX, PAGREG

AL,PAGDAT
SHORT sccs

DX, PAGREG2
AL,PAGDAT2
AL,NOT CRTR
BH, CRTREG ke
AL, BYH

DX, AL
AH,SUPIPCR
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i SAVE COPY IN RAM

+ INTERMEDIATE POINT TO JUMP

i SAVE COPY IN RAM
} SET CRT REG?
+ NO, GO RETURN CURRENT SETTINGS

1====- SET CRT PAGE
} SAVE CRT PAGE TO RAM

I VIDEO RAM 2 ?
3 YES

3 CLEAR OLD CRY VALUE

i BE SURE UNRELATED BITS R
3 OR IN NEW VALUE D

} SET NEW VALUES
} GET LASY DATA OF SUPERIMPOSE CONTROL REG.



N

0940

0940
0941

0942
0945

0947
094C

094E
0952
0956

0959
095E
095E
095F

SE 034D R

73 08

A2
EB
A2
80
E8

8A
8A

L1
cD

B4
co

8F
E3

5D
c3

31
52

80
72

Fé
14

11]
E8
c

SA
59

c3

008A R
E4 FE
06

033C R
cc ol

0929 R

3E 034D R
1E 034C R

1DDé R

03
10

[ 3}
10

06 0355 R
1BEC R

EC
SE 08

D¢
c3 02
03
E3 01

0¢

03DA

1E22 R

26 0347 R

FC 04
17

06 0349 R
10

0E O0J4E R
16 035C R
0618 R

06 0349 R

FF

[1]

CMP  CRY_PAGE,VRAMZ_PAGE ; VIDED RAM 2 1
JAE  sccd ; YES
MOV PAGDAT,AL ;
AND  AH,NOT FOREVRAM ; SET V-RAM AS BACKGROUND
JMP SHORT sCCL0
sces:
MOV PAGDAT2,AL ;
scerns OF AM,FOREVRAM  ; SET V-RAM AS FOREGROUND
3
coopy, CALL  SET_suRes : SET AH TO SUPERIMPOSE REGISTER
 ;
MOV BH,CRT_PAGE  ; GET CURRENT CRT PAGE
MOV BL.CPUZPAGE } GET CURRENT CPU PAGE
CALL  ENABLE_VG2 ; ENABLE VIDEO GEMERATER 2
MOV AH,3 i GET CURSOR TYPE
INT  VIDEO 3
MOV AH,L i SET CURSOR TYPE
INT  VIDEO 3
scei2:
POP  WORD PTR IEP_CTRL;RESTORE INTERRUPT ENABLE PROHIMIT FLAG
CALL  EWABLE_INT 3 ENABLE INTERRUPT IF IT IS HOT PRONIBITED
MOV BP,SP ; SET FRAME POINTER '
MoV (BPYF_BX1.BX  : SET RETURN BX
POP P } RESTORE BP
RET
SET_CRTCPU ENDP
H
H
H SET_SUPREG SET SUPERIMPOSE REGISTER
! SEI-APRED
3
: THIS ROUTINE SET SUPERIMPOSE REGISTER
: INPUT AH = VALUE TO SET
; DS =  DATA SEGMENT
: QUTPUT NONE
; VOLATILE AL, BX, DX
H
H
SET_SUPREG PROC  NEAR
nov BL.AH 5 SET OUT DATA TO BL
TEST  BL,TRANSON i SET SUPERINPOSE ON ?
JNE  SUPREGL : YES
surmeay D BLFOREVRAN : MASK MODE CONTROL BITS FOR SUPERIMPOSE OFF
H
mov BH,PCSUPER i SET SUPERIMPOSE CONTROL REG
MOV DX, SZABASE i GET ADDRESS OF SX-02A
CALL  OUT_GA } OUT BX TO GATE ARRAY
MOV SUPTPCR,AM } SAVE NEM VALUE TO RAM
RET
SET_SUPREG ENDP
1]
H
) ERASE_SCURSOR ERASE SOFTWARE CURSOR
! ERASE_ICURID
1
; THIS ROUTINE ERASE SOFTWARE CURSOR IF IT PRESENTS
1]
) INPUT AH = CRT MODE (CMASKED)
H DS = DATA SEGMENT
i ouTPUT NONE
1 VOLATILE NOHE
3
‘ -
ERASE_SCURSOR  PROC  HEAR
PUSH  €X 1 SAVE €X
PUSH DX 1 SAVE DX
CHP  AM,GRAPHICS ; GRAPHICS MODE ?
n ERACRS1 i MO,
TEST  GC_PRESENT,TRUE } GRAPHICS CURSOR PRESENT ?
kH ERRCRSL 3 NO
MOV CX,GCURSOR_MODE } SET CURSOR MODE
MoV DX, CURSOR_FOSH ; SET CURSOR POSITION IN GRAPHICS
CALL  WRITE_GCURSOR } WRITE GRAPHICS CURSOR
MOV GC_PRESENT,FALSE ) FLAG OFF
ERACRS1:
POP DX } RESTORE DX
POP ex } RESTORE CX
RET
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0941

51
52

80

FC 84

72 10

a8
£l
1]

SA
59

c3

35
a8
30
E8

8A
80

83

1]
13

(1]

0E 034E R
16 035C R
0618 R

06 0349 R FF

EC 06
EC

0940 R

Ds
e n

66 00

FC 04
05

09CcyY R

E» 27

SE 0049 R 10
10

00AD
co

09CI »

ERASE_SCURSOR  EMWDP

APPEAI SCURSO!

INPUT AH =

D§ =
QUTPUT NONE
VOLATILE NONE

e e e v B B4 B4 e B e e

APPEAR SOFTWARE CURSOR

THIS ROUTINE APPEAR SOFTWARE CURSOR

CRT MODE
DATA SEGMENT

APPEAR_SCURSOR PROC NEAR

PUSH 3.4

PUSH DX

cnp AH,GRAPHICS
JB APPCRS1

nov CX, GCURSOR_MODE
MOV DX, CURSOR_POSN
CALL HRITE _GCURSOR

SAVE REGISTERS

GRAPHICS MODE ?
"0-

-

-

SET CURSOR MODE

SET CURSOR POSITION IN GRAPHICS
WRITE GRAPRICS CURSOR

5 FLAG ON

RESTORE REGISTERS

-

OF UPPER LEFT CORMER

CURRENT CRT MODE ( MASKED )
ROW OF UPPER LEFY CORNER

+# ALLOCATE LOCAL WORKX AREA
3 SET BP AS FRAME POINTER

MoV GC_PRESENT, TRUE
APPCRS1:
POP DX 3
POP cx ;
RETY
APPEAR_SCURSOR ENDP
H
1]
' SCROLL_UP INT 10H, AH = §
§ 0 Ciieees —
3 THIS ROUTINE MOVES A BLOCK OF CHARACTERS UP
: ON THE SCREEN
1
H
P INPUT AW = CURRENT CRT MODE ( MASKED )
} AL = NUMBER OF ROWS TO SCROLL
: CX = ROW/COLUMN
3 DX = ROW/COLUMN OF LOWER RIGHT CORNER
3 BH = ATTRIBUTE TO BE USED ON BLANKED LINE
3 DS = DATA SEGMENT
3 ES = REGEN BUFFER SEGMEMT
1
i OUTPUT MONE -- THE REGEN BUFFER IS MODIFIED
; MORK  [BP+SUC_MODE) =
H [BP4SU_ULR] =
; [BP+SUTTSR] = TOP OF SOURCE
: [BP+SU_ES1] = SEGMENT OF V- RAHI
H
: -
ASSUME  CS:CODE, DS:DATA, ES:VIDEO_RAM
SCROLL_UP PROC  MEAR
: PUSH | 1] i SAVE BP
suB SP,SUP_LOCAL
MOV BP,SP
PUSH  ax
PUSH

DS
CALL ERASE_SCURSOR
MoV BL,AL

AND BH,HAR_MASK
cmp AH,GRAPHICS
SCRUPL

CALL TEXT_UP
Jnp SHORT ScCRuP3

SCRUP1:

3 SAVE CRT MODE
I SAVE DS
} ERASE SOFTWARE CURSOR

SAVE LINE COUNT IN BL
} STRIP KANJI BITS OFF FOR SPACE CODE

BYTE PTR [BP4SUC_MODE),AH; SET MASKED CRT MODE

3 JEST FOR GRAPHICS MODE
i YES, HANDLE SEPARATELY

SCROLL TEXT up
G0 TO END

P CRT_MODE,KJ_MODE; KJ GRAPHICS M
JB SCRUP2 3 WO 3 Mobe 2
MOV BYTE PTR [BP+SU_ULR), cu SET POSITION
Moy BYTE PTR (BP#SU” _TSR),C ' NPEEK: LEEY, (KOM. B0
ADD BYTE PTR [BP4SU™ _TSR], AL l SET TOP OF SOURCE ROM POSITION
PUSH AX H
e & '
c
ran o : SAVE REGISTERS
PUSH DS )
PUSH  ES )

Mov AX,P_CODE STARY
Es,ax - MR

CALL  TEXT_Up
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} SET PESUDO CODE BUFFER SEGMENT
i T0 ES

} SCROLL TEXT up



09CHY

09CY
09¢CA

09Cs
0900

1F
58
ES
a3

c3

0A2B R

0961 R
Cé 06

POP ES 3
POP DS 5
POP DX '
POP €X i RESTORE REGISTERS
POP BX i
PoP AX 3
SCRUP2:
CALL GRAPHICS_UP 3 SCROLL IN GRAPHICS MODE
SCRUP3;
ASSUME DS: DATA
PoP oS ; RESTORE DS
POP AX ; RESTORE CRT MODE
CALL APPEAR_SCURSOR ; WRITES SOFTWARE CURSOR
ADD SP,SUP_LOCAL 3 DEALLOCATE LOCAL WORK AREA
POP 3P ; RESTORE BP
RET 3 RETURN TO CALLER
SCROLL_UP ENDP
H
H
) TEXT_UP
3
3 THIS ROUTINE MOVES A BLOCK OF CHARACTERS UP
: ON THE TEXT SCREEN
H
3 INPUT  BH = ATTRIBUTE TO BE USED ON BLANKED LINE
3 BL = NUMBER OF ROMS TO SCROLL
3 €X = ROW/COLUMN OF UPPER LEFT CORNER
1 DX = ROW/COLUMN OF LOWER RIGHT CORMER
3 DS = DATA SEGMENT
3 ES = REGEN BUFFER SEGMENT
i OUTPUT NONE
3
; VOLATILE AX,BL,CX,DX,S1,DI,DS
VEXT_UP PROC NEAR
PUSH BP 3 SAVE BP
PUSH BX 3 SAVE FILL ATTRIBUTE IN BH
HOV AX, CX : UPPER LEFT POSITION
CALL SCROLL_POSITION ; DO SETUP FOR SCROLL
Jz TUPS ; BLANK_FIELD
ASSUME DS:VIDED_RAM
ADD SI,AX ; FROM ADDRESS
MOV AH, DH i % ROWS IN BLOCK
SuB AH,BL i 8 ROWS TO BE MOVED
TUP1:
CALL MOVE_ROMW ; MOVE ONE ROM
ADD SI,BF
ADD DI,BP : POINT TO NEXT LINE IN BLOCK
DEC AH 3 COUNT OF LINES TO MOVE
JINZ TUPL 3 ROW_LOOP
TUP2:
POP AX 3 RECOVER ATTRIBUTE IN AN
MOV AL, * 5 FILL WITH BLANKS
TUPS,
CALL CLEAR_ROM 5 CLEAR THE ROMW
ADD DI,BP 3 POINT TO NEXT LINE
DEC 5 COUNTER OF LINES TO SCROLL
JNZ TuP3 i CLEAR_LOOP
POP BP 3 RESTORE BP
RET 3 RETURN TO CALLER
TUP&:
MoV BL, DH 3 GET ROW COUNT
JMP TUP2 i GO CLEAR THAT AREA
TEXT_UP ENDP

@ ®e me B s e e B we W Te Te Be e o Be Be e

SCROLL_POSITION

THIS ROUTINE

INPUT AX
BL

QUTPUT aAX

Hoon

SET UP SOME PARAMETERS FOR SCROLL FUNCTION

ROW/COLUMN
SCROLL ROW NUMBER

:L ¥ CRT_COLS x 2

DIFFERENRCE OF ROW/COLUMN
CRT_COLS = 2

= REGEN ADDRESS CORRESPONDING TO ROW/COLUMN
s 'ggNTENT OF Bl

ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM
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o9FS SCROLL_POSITION PROC  NEAR
POSITION ; CONVERT TO REGEN POINTER
gyrs EB O4D3 R Ao Agféug_sranr i OFFSET OF ACTIVE PAGE
09F8 03 04 MoV DI, AX 3 TO ADDRESS FOR SCROLL
o JR-HE MoV SI.AX i FROM ADDRESS FOR SCROLL
ooy B b sup DX, 6X 3 DX = GROWS, 4COLS IN BLOCK
n
oA02 FE Cb e o ; INCREMENT FOR 0 ORIGIN
Dy = & XOR CH.CH 3 SET HIGH BYTE OF COUNT TO 2ERD
mov BP,CRT_COLS 3 GET NUMBER OF COLUMKS IN DISPLAY
Taes AR 2E BRAA X ADD BP.BP i TIMES 2 FOR ATTRIBUTE BYTE
fA0C 02 E9 MOV AL,BL i GET LINE COUNT
A5 Be 36 soua w ML BYTE PTR CRT_COLS ; DETERMINE OFFSET TO FROM ADDRESS
oAle o3 o ADD AX, AX i %2 FOR ATTRIBUTE BYTE
; PUSH  ES i ESTABLISH ADDRESSING TO REGEN BUFFER
R POP DS i FOR BOTH POINTERS
oR BL.BL i 0 SCROLL MEANS BLANK FIELD
o o RET 3 RETURN WITH FUAGS SET
- SCROLL_POSITION ENDP
;
: MOVE_ROM
3
} THIS ROUTINE MOVES ONE ROM IN TEXT MODE
H
H INPUT DL = NUMBER OF CHARACTERS TO MOVE
; DS:SI = SOURCE TOP ADDRESS
; ES:DI = DESTINATION TOP ADDRESS
: OUTPUT NHOTHING
: VOLATILE cL
:
H
ASSUME C5:CODE, DS$:VIDEO_RAM, ES:VIDEO_RAM
T MOVE_ROM PROC  NEAR
A €A MoV CcL.DL 5 GET 8 OF COLS TO MOVE
WD S PUSH  SI
OALE 57 PUSH DI 5 SAVE START ADDRESS
OALF F3/ AS REP MOVSH 1 MOVE THAT LINE ON SCREEN
oA21 SF POP DI
0A22 5E POP sI ; RECOVER ADDRESSES
0A23 €3 RET
oA24 MOVE_ROM ENDP
H
3
; CLEAR_ROM
3 THIS ROUTINE MOVES ONE ROW IN TEXT MODE
;
i INPUT  AX = ATTRIBUTE/CHARACTER T0 FILL
i ES:DI = DESTINATION TOP ADDRESS
H
i OUTPUT NOTHING
H
V VOLATILE cL
H
0A24 CLEAR_ROK PROC NEAR
::g: ;; CA =3§H g&.DL } GET 8 COLUMNS TO CLEAR
0427 F3/ A REP sTosu § STORE THE FILL CHARACTER
0A2A €3 RET
0A23 CLEAR_ROM ENDP

SCROLL UP (GRAPHICS)

THIS ROUTINE SCROLLS UP THE INFORMATION ON THE CRT

INPUT  [BP¢SUC_MODE]) = CURRENT CRT MODE ( MASKED )
(BP+SU_ULR) = ROW OF UPPER LEFT CORNER
[BP+SUTTSR) = _TOP OF SOURCE ROW
CH.CL = UPPER LEFT CORWER OF REGIDN TO SCROLL
DH,DL = LOMER RIGHT CORNER OF REGION TO SCROLL

BOTH OF THE ABOVE ARE IN CHARACTER POSITIONS

:r s ilt%nzgl$§ ;OR BLANKED LINES

s CROLL (AL= )
DS = DATA SEGMENT L=0 MEANS BLANK THE ENTIRE FIELD
ES = REGEN SEGMENT

OUTPUT NOTHING, THE SCREEN IS SCROLLED

VOLATILE AX,BL,CX,DX,$I,D1,DS

e W1 W W1 W Be ws ®e B3 WE W B Be B2 Te Be Te Ws Ve e T4 e Ve

ASSUME CS:CODE, DS:DAYA:~E;:;;BEB-;;E----_--_---
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0A28 GRAPHICS_UP PROC  NEAR
Mov BL,AL 3 SAVE LINE COUNT IN BL
::gg g: gg Mov AX,CX # GET UPPER LEFT POSITION INTD AX REG
5=== USE CHARACTER SUBROUTINE FOR POSITIONING
;~ADDRESS RETURNED IS MULTIPLIED BY 2 FROM CORRECT VALUE
0A2F E8 15E8 R CALL GRAPH_POSN
0A32 8B F8 Mov DI, AX 3 SAVE RESULT AS DESTINATION
; ADDRESS
3==- DETERMINE SIZE OF WINDOMW
0A36¢ 2B D} Sus DX,CX
OA36 81 C2 ol01 ADD DX,101H 3 ADJUST VALUES
0A3A 8A E6 MOV AH, DH 3 SAVE VALUE OF DHx1 TO AN
QA3C DO ES SAL DH,1 3} MULTIPLY 8 ROWS BY ¢ SINCE 8 VERT DOTS/CHAR
OA3E DO Eé SAL DH,1 i AND EVEN-/0DD ROWS
0A40 80 3E 0049 R 16 CMP CRT_MODE,KJGRAPH; KANJI GRAPHICS MODE ?
0A45 72 04 JB GRUP1 i HO
0A47 DO E¢ SAL DH,1 i MULTIPLY # ROWS BY 9 SINCE 18 VERT DOTS/CHAR
0A49 02 Fé ADD DH, AH H
0A4B GRUP1:
0A4B E8 1D95 R call get_dirseg 3 gat direct access segment of v-raml
OAGE 89 46 04 mov [bptsu_esll,ax ; save it
=== DETERMINE CRT MODE
0AS1 84 66 00 MOV AH, [BP+SUC_MODE) ; SET CRT MODE TO AH
GAS4 30 FC 06 <P AR, 6 5} TEST FOR HIGH RES
0A57 74 17 JE GRUP2 # FIND_SOURCE
3=-- MEDIUM RES UP
0A59 DO E2 SAL DL,1 5 8 COLUMNS % 2, SINCE 2 BYTES/CHAR
O0ASB D1 E? SAL DI,1 i OFFSET %2 SINCE 2 BYTES/CHAR
0ASD 80 FC 04 [, 1.4 AH, 4 3 TEST FOR MEDIUM RES
0AG0 74 OE JE GRUP2
0A62 80 FC 05 cHp AH,5 i TEST FOR MEDIUM RES
0A65 74 09 JE GRUP2
0A67 80 FC 0A cHP AH,0AN 3 TEST FOR MEDIUM RES
0A6A 73 04 JAE GRUP2
i=-- LOW RES UuP
0A6C DO E2 SAL DL,1 i 8 COLUMNS % 2 AGAIN, SINCE 4 BYTES/CHAR
OAGE D1 E? SAL DI.,1 3 OFFSET M2 AGAIN, SINCE & BYTES/CHAR
$====== DETERMINE THE SOURCE ADDRESS IN THE BUFFER
0A70 GRUP2: 3 FIND_SOURCE
0A70 2A ED sus CH,CH ; ZERO TO HIGH OF COUNT REG
0A72 oA DB OR BL,BL 5 8 LINES TO SCROLL IS ZERO ?
0A74 25 16 JNZ GRUP4 3 IF ZERO, THEN BLANK ENTIRE FIELD
0A76 8A DE MOV BL.DH i SET BLANK COUNT TO EVERYTHING IN FIELD
OA78 80 3E 0049 R 19 CMP CRT_MODE, 19H 3 KJ GRAPHICS 32K REGEN ?
0A7D 272 0A Js GRUP3 i NO
OAIF  Fé 46 01 01 TEST BYTE PTR (BP4SU_ULR],1 ; QDD ROMW ?
0A8Y 76 04 9z GRUPS YRR,
0A35 81 C7 3FBO ADD DI.4000K-80 i ADJUST POINTER
0ABY GRUP3:
0A89 E9 0319 R JHP GRUP12
0Al3C GRUP&:
g::g l&): (E:g ggr :t.?t ¢ SAVE VALUE OF BLW1 TO AL
. s MULT N
0AS0 DO E} s e ULTIPLY NUMBER OF LINES BY 4
0A92 30 3E 0049 R 14 cne CRT_MODE,KJGRAPH; KJ GRAPHICS MODE ?
0A97 72 o4 Js GRUPS 3 NO
0A%9 DO E} SAL BL.1 8 MULTIPLY NUMBER OF LINES BY 9
0A98 02 D8 ADD BL,AL H y L
A oy
MOV AL,BL 3 OET NUMBER OF LINES IN AL
OA9F B4 50 MOV AH, 80 i 80 BYTES/ROMW
OAAL F6 E4 MUL AH 5 DETERMINE OFFSET TO SOURCE
0AAY 3B F? MOV $1.D0I 3 SET UP SOURCE
QAAS 03 FO ADD SI,AX } ADD IN OFFSET TO IT
0AA? 8A E¢ Mov AN, DH 3 NUMBER OF ROWS IN FIELD
0AA9 24 E} sus AN, BL i DETERMINE NUMBER TO MOVE
QAAB A0 0049 R MOV AL, CRT_MODE 3 SET GRAPHICS MODE TO AL
OAAE 06 PUSH ES # GET SEGMENTS BOTH POINTING Y0 REGEN
OAAF I\F POP DS
ASSUME DS:VIDEO_RAM
3==== LOOP THROUGH, MOVING ONE ROW AT A TIME, BOTH EVEN AND 0DD
3 FIELDS
0ABO 30 7E 00 09 CHP BYTE PTR [BP+SUC_MODEL. 9 ; MODE USES 32K REGEN?
0ABS 73 11 JAE GRUPY 1 YES
0ABS GRUP6: ; ROW_LOOP
0ABE E8 0D63 R CALL G_MOVE_ROMW ; MOVE ONE ROW
0ABY 81 EE 1F8O sus SI,2000H~-80 3 MOVE TO NEXT ROW
0ABD 381 EF 1FBO sus DI,2000H-80
0AC1 FE cC DEC AH 3 NUMBER OF ROWS YO MOVE
0ACY 75 F1 JNZ GRUP$ 3 CONTINUE TILL ALL MOVED
0ACS ED 52 JMP SHORT  GRUP12 ; MOVE END
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RUPY === 32K REGEN
::5; 3 14 Shire cnp AL, KJGRAPH } KJ GRAPHICS MODE ?
OACY 72 14 s GRUPS 3 NO
OACB Fé 46 01 01 TEST 5155 PTR [BP4SU_ULR),1 ; ODD ROM 7
2 GRUP3 ;
::gf ;: a 3FBO ADD DI,4000H-30 i ADJUST POINTER
GRUPS:
3282 Fé &6 02 01 TEST 2;;E’Prx [BP+SU_TSR1,1 ; ogn ROM ?
‘ 2 ;
oibs a1 & 3FB0 ADD S1,4000K-80 i ADJUST POINTER
DADF GRUPY:
DF 80 7E 00 0B cHp BYTE PTR [BP4SUC nnoEl.nlu ; 640 X 200 X 16 COLOR ?
:::s 511 JNE GRUP9 NO
3==- SCROLL V-RAM 1
PUSH DI ;
::52 ;1 PUSH ST  SAVE REGISTERS
0AEY 1E PUSH DS ;
OAES 04 PUSH  ES ;
DAEY 8E SE 04 MOV DS, [BP¢SU_ES1) 5 GET SEGMENT DF V-RAM 1
OAEC 3 4 04 MOV ES, [BP+SUTES1) ;
OAEF ES3 0D63 R CALL  G_MOVE_ROW ; MOVE ROM
0AF2 07 POP €S ;
OAF3 1IF POP DS 5} RESTORE REGISTERS
OAF4 SE POP SI ;
OAFS 3F POP DI H
OAF6 GRUP91:
OAF¢ ES OD63 R CALL  G_MOVE_ROW 3 MOVE ONE ROW
OAF9Y 31 Cé¢ 2000 ADD S$1,2000H 3 NEXT ROW
OAFD 31 FE 8000 cHP SI,8000H 3 IN 32K REGEN ?
0301 72 06 ) GRUP10 i YES
0303 81 EE TF0 sus ST,8000H-160  ; NO, WRAP
0307 GRUP10:
0207 81 €7 2000 ADD DI,2000H 3 KEXT ROW
0BOB 31 FF 3000 cnp DI,8000H 3 IN 32K REGEN ?
0BOF 72 0¢ ) GRUP11 3 YES
0B11 31 EF 7F60 sup DI,8000H-160  ; MO, WRAP
015 GRUP11:
0B15 FE CC DEC AH ; NUMBER OF ROWS TO MOVE
0B17 75 C6 JNZ GRUPY i CONTINUE TILL ALL MOVED
i=== FILL IN THE VACATED LINE(S)
oB19 GRUP12: i CLEAR_ENTRY
::i: TN I mov AL,BH i ATTRIBUTE TO FILL WITH
GRUP1S:
0313 20 7E 00 0B cHp BYTE PTR [BP4SUC nune).nsu 3 640 X 200 X 16 COLOR ?
OBLF 75 A JNE GRUP131 NO
0B21 57 PUSH DI i SAVE REGISTERS
9B22 ¢ PUSH  ES i
0823 8E 4¢ 04 MoV ES, ta?osu ES1) ; GET sscnsnr OF V-RAM 1
0B26 EB ODIC R CALL G_CLEAR_ROW 3 CLEAR
0829 07 PoP ES 5 RESTORE REGISTERS
0B2A SF POP DI 3
6823 GRUP131:
0B23 ES 0DIC R CALL  G_CLEAR_ROW 1 CLEAR THAT ROMW
::gg 88 7E 00 09 cHP BYTE PTR (BP4SUC_MODE),9 ; MODE USES 32K REGEN?
233 Je GRUP15 7 NO, Jump
0B34 FE CB DEC 18 3 ADJUST COUNT
0836 74 37 Jz GRUP16 i 1F ZERO, THEN DONE
0838 a1 ¢7 2000 ADD DI,2000H4
OB3C 81 FF 8000 cHp DI,3000H 5 IN 32K REGEN RANGE ?
0BAG 72 04 ) GRUP14 i YES
:::i 31 EF 7F¢0 cnuriq: sus DI,8000H-160  ; ADJUST POINTER
:::: ;: ;E 00 0B S:E a:zslrtu tlr+suc_nag£1.nsn 5 640 X 200 X 16 COLOR ?
H
0
obed o4 4 § SAVE REGISTERS
.
OBSE B2E 4¢ 04 MoV ES,(BP+
su 5511 i GET szcnsur OF v-
0851 €3 0DIC R CALL  G_CLEAR. 3 CLEAR & RAM 1
0854 o7
0BS5S SF Pop 33 1 RESTORE REGISTERS
pPoP D1 3
oBsé GRUP141,

0856 EB8 0DIC R

CALL  G_CLEAR_RoW
OB59 31 €7 3Fpo

# CLEAR 2 MORE ROWS

OBSD 81 FF 9Fpe ADD DI.2000H + (2000H-80)

0B61 72 04 cHp Dl BOOOH + (2000H-30); IN 32 REGEN RANGE ?
8 GRUP15 i YES

0B63 81 EF 7F¢0

0BeT —— sup D1,8000H-1¢0 i BACK UP POINTERS
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81
FE
75
c3

535

EF 1FBO
cB
AC

EC 06

8B EC

50
E8
FD
80
L.t}
73

ES
EB

0940 R

D3
E7 77

66 00
FC 04
05

OBBF R
27

3E 0049 R 14
10

00AS
co

OBBF R

0961 R
Cé 06

Sus
DEC

DI,2000H-30
BL

3 POINT TO NEXT LINE
3} NUMBER OF LINES TO FILL

JNZ GRUP13 i CLEAR_LOOP
GRUP16 s
RET 3 EVERYTHING DONE
GRAPHICS_UP ENDP
H
3
3 SCROLL_DOWN INT 10H, AH = 7
; s i
: THIS ROUTINE MOVES THE CHARACTERS WITHIN A DEFINED
3 BLOCK DOWN ON THE SCREEN, FILLING THE TOP LINES
3 WITH A DEFINED CHARACTER
H
3 INPUT  AH = CURRENT CRT MODE ( MASKED )
H AL = NUMBER OF LINES TO SCROLL
3 CX = UPPER LEFT CORNER OF REGION
3 DX = LOWER RIGHT CORNER OF REGION
i BH = ATTRIBUTE TO BE USED ON BLANKED LINE
3 DS = DATA SEGMENT
; ES = REGEN SEGMENT
H
3 OUPUT  NONE -- SCREEN IS SCROLLED
3
3 WORK [BP+SDC_MODE) = CURRENT CRT MODE ( MASKED )
3 [BP+SD_LRR] = LOWER RIGHT ROW POSITION
; [BP+SD_BSR] = BOTTOM OF SOURCE ROM POSITION
3 {BP#SD_ES1] = SEGMENT OF V-RAM 1
3
' ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM
SCROLL_DONN PROC NEAR
PUSH BP 3 SAVE BP
sua SP,SDN_LOCAL i ALLOCATE 2 BYTE FOR LOCAL WORK AREA
nov BP,SP 3 SET BP AS FRAME POINTER
PUSH AX i SAVE CRT MODE
PUSH DS 3 SAVE DS
CALL ERASE_SCURSOR  ; ERASE SOFTWARE CURSOR
STD ; DIRECTION FOR SCROLL DOMWN
MOV BL,AL : LINE COUNT YO B
AND BH, HAN_MASK i STRIP KANJI BITS OFF FOR SPACE CODE
MoV BYTE PTR [BP+SDC_MODE),AH; SET MASKED CRT MODE
cmp AH,GRAPHICS 7 TEST FOR GRAPHICS
JAE SCRDN1 i YES, HANDLE SEPARATELY
CALL TEXT_DOWN ; SCROLL TEXT DOWN
Jnp SHORT SCRDN3 ; END
SCRDN1:
cHP CRY_MODE,XJGRAPH; KJ GRAPHICS MODE 1
J3 ScrbN2 3 NO
mnov BYTE PYR [BP4SD_LRR),DH ; SAVE LOWER RIGHT ROW POSITION
mov BYTE PTR [BP+SD_BSR],DH ;
sus BYTE PTR [BP+SD_BSR],AL ; SAVE BOTTOM OF SOURCE ROW POSITION
PUSH AX 3
PUSH BX 3
PUSH cX 3 SAVE REGISTERS
PUSH DX 3
PUSH DS 3
PUSH ES 3
MOV AX,P_CODE_START ; SET PEDUDC CODE BUFFER
MOV ES.AX : T0 ES
ASSUME ES:P_CODE_BUFFER
CALL TEXT_DOWN 3 SCROLL TEXT DONN
POP ES 3
POP DS ]
POP DX 3
POP cX 3 RESRORE REGISTERS
POP BX 3
PoP AX 3
SCRDN2:
ALL GRAPHICS_DONN  ; SCROLL DOMN IN GRAPHICS MODE
SCRDN3:
ASSUME DS: DATA
POP DS 3 RESTORE DS
POP AX } RESTORE CRY MODE
CALL APPEAR_SCURSOR ; WRITES SOFTWARE CURSOR
ADD SP,SDN_LOCAL 7 DEALLOCATE LOCAL WORK AREA
POP P 3 RESTORE BP
RET ; SCROLL_END
SCROLL_DOWR ENDP
TEXT_DOWN

e 5e we we we we
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FD

E3
88

28
a1
8A

1]
80
2

DO
02

DE
EE

D8
c2

1568 Rk
F8

D1
€2 o101

E6
€6
Eé

3E 0049 R 14
04

Eé
Fs

'
BH = ATTRIDUTE TO BE USED ON BLAHKED LINE
! AT e it LINES TO SCROLL
i CX = UPPER LEFT CORNER OF REGION
H DX = LOWER RIGHT CORNER OF REGION
H DS = DATA SEGMENT
i ES = REGEN SEGMENT
; OUPUT  NONE
H VOLATILE AX,BL, €X, DX, $T,DI,DS
H
TEXT_DOWN PROC  NEAR
PUSH  BP 3} SAVE BP
PUSH  BX i SAVE ATTRIBUTE IN BH
MOV AX, 3 LOWER RIGHT CORNER
CALL  SCROLL_POSITION ; GET REGEN LOCATION
Jz TDOMNG
ASSUME  DS:VIDEO_RAN
sus SI,AX 3 SI_IS FROM ADDRESS
MOV AN, DH + GET TOTAL % ROMS
suB AH,BL i COUNT TO MOVE IN SCROLL
TDONN1 :
CALL  MOVE_ROMW + MOVE ONE ROMW
SuB SI,BF
SuB DI, BP
DEC AH
INZ TDOWN1
TDOWN2:
POP AX i RECOVER ATTRIBUTE IN AW
Mov AL, *
TDOWNS:
CALL  CLEAR_ROW i CLEAR ONE ROMW
SuB DI.BP 3 G0 TO NEXT ROM
DEC Bl
JNZ TDOWNS
PoP P ; RESTORE BP
RET ; SCROLL_END
TDOMNG:
MoV BL,DH
JHp SHORT TDOWNZ
TEXT_DOWN ENDP
SCROLL DOWN CGRAPHICS)

- ..
e we We e e e WE TH S5 W W B WO Vo We We e Ve Pe P4

THIS ROUTINE SCROLLS DOWN THE INFORMATION ON THE CRY

INPUT  [BP+S
[BP+S

(BP+S

CH,CL

DH, DL

BOTH OF

BH =

AL =

DS =

ES =

DC_MODE)
D_TRR)
D_BSR)

T UPPER
= LOWER
THE ABOVE
FILL VALU
o LINES T

DATA SEGME

REGEN SEG

= CURRENT CRT MODE ( MASKED )
S LOWER RIGHT ROW POSITION
= BOTTOM OF SOURCE ROW POSITION

RIGHT CORNER OF REGION YO SCROLL
ARE IN CHARACTER POSITIONS

E FOR BLANKED LINES

0 SCROLL (AL=0 MEANS BLANK THE ENTIRE FIELD)
NT

MENT

OUTPUT  HOTHING, THE SCREEN IS SCROLLED

VOLATILE

AX,BL,

CX,DX,SI,DI,D$

GRDN1:

ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM
GRAPHICS_DOWN  PROC

NEAR
STD + SET DIRECTION
Mov BL,AL  ; SAVE LINE COUNT IN BL
nov AX,DX  ; GET LOMER RIGHT POSITION INTO AX REG
E:::*:- gggkgggkagisﬁuzglzgu;IHE FOR POSITIONING T VALUE
AL élAPH_PDSH ULTIPLIED BY 2 FROM CORRECT V
MOV DI, AX i SAVE RESULT AS DESTINATION
i ADDRESS
SUB DX, CX H DETERMINE SIZE OF WINDOW

ADD DX, 10
MOV AH, DH

1K

i ADJUST VALUES

3 SAVE VALUE OF DH) 10 AW

SAL Dy P MULTIPLY 8 ROWS BY 4 SINCE 8 VERT DOTS/CHAR
sAL DH 1 i AND EVEN/ODD Robs £ VERTD

CMP CRT_MODE,KJGRAPH; KAN

cn CRT_MoDE,  KANJI GRAPHICS MODE 1

SAL D,y

ADD DH, AH
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Mo MmO O
Moo Boww NO

1D95 R

46

FC
21

E2
E?

3E
oD

FC

04

06

00649 R 14

00F0
0
00A0

03

0280

F8

D8
19

DE
3E

oD
46
04
c?

0049 R 19

01 o1
3FBO

0D19% R
0D41 R

c3
E3
€3

3€
04

E3
D8

7€
2C

0049 R 14

0049 R 1¢

0063 R

1€
15

Cé
¢y

2000
2000

o063 R

EE
EF
cc

4050
4050

GRDN2:

GRDN3:
GRDNé:

GRDN5:
GRDN6:

GRDN7:

GRDNS:

GRDN9:

MOV
ADD

OR
JNZ

MoV
cnp

Jp
TEST
ADD

CHP
JAE
CALL

CHP
Je

ADD
ADD
CALL
sSus
DEC

GET_DIRSEG 3 GET DIRECT ACCESS SEGMENT OF V-RAM1
[BP+SD_ES1],AX ; SAVE IS

;=== DETERMINE CRT MODE
AH, rnr’snc_nonzla SET CRT MODE TO AH
AH i TEST FOR HIGH RES
cnnnz ; FIND_SOURCE_DOWN
;=-- MEDIUM RES DOWN

H
DL,1 ; 8§ COLUMNS ¥ 2, SINCE 2 BYTES/CHAR
3 COFFSET 0X)
DI,1 i OFFSET M2 SINCE 2 BYTES/CHAR
DI i POINT TO LAST BYTE
AH, & 3 TEST FOR MEDJUM RES
GRDN2 s FIND_SOURCE_DOWN
AH, S ; TEST FOR MEDIUM RES
GRDN2 7 FIND_SOURCE_DOWN
AH, 0AH ; TEST FOR MEDIUM RES
GRDN2 3 FIND_SOURCE_DOWN
ah,0bh 3 test for 6640 x 200 x 16 color
grdn2 ;i find_source_down
DI
DL,1 5 ® COLUMNS % 2 AGAIN, SINCE 4 BYTES/CHAR
s (OFFSET OK)
DI,1! i OFFSET %2 AGAIN, SINCE & BYTES/CHAR
01,3 POINT TO LAST BYTE
pEsamn= DETERHINE THE SOURCE ADDRESS IN THE BUFFER
3 FIND_SQURCE_DOWN
CH,CH ; ZERO TO HIGH OF COUNT REG

CRT_MODE,KJGRAPH: KJ GRAPHICS MODE ?
GRDN3 i YES
;=== ANK G!APHICS
AH, 9 i USING 32K REGEN
e§6a2u<312-1) H orrser ;n LAST nou OF PIXELS IF 16K REGEN

AX,160%(8/6-1) i OFFSET TO LAST ROW OF PIXELS IF 32K REGEN
SHORT GRDN¢&

=== KJ GRAPHICS
AX,80%(18/2-1) ; OFFSET TO LAST ROM OF PIXELS

DI, AX i POINT TO LAST ROW OF PIXELS
BL,BL 3 8 LINES TO SCROLL IS ZERD ?
GRDN?

BL,DH s SET ENTIRE FIELD
CRT_MODE, 19H i KJ GRAPHICS 32K REGEN ?
GRDN§

BYTE PTR [BP+SD_LRR],1
GRDN5

0DD ROW ?
R YES
DI, 4000H-30

ADJUST POINTER

GRDN1§

GRDN1Y

AL,BL 3 SAVE VALUE OF BLM1 TO AL

:t.} 3 MULTIPLY NUMBER OF LINES BY 4
.

CRT_MODE,KJGRAPH; KANJI GRAPHICS MODE 1
GRDN3 i NO

BL.1 3 MULTIPLY NUMBER OF LINES BY 9
BL,AL

AL,BL i GET NUMBER OF LINES IN AL
AH,80 i 80 BYTES/ROW

AH ;s DETERMINE OFFSET YO SOURCE
SI,DI i SET UP SQURCE

SI,AX 3 SUBTRACT THE OFFSEY

AH, DH ¢ NUMBER OF ROWS IN FIELD

AH,BL : DETERMINE NUMBER TO MOVE

CRT_MODE,KJGRAPH; KJ GRAPHICS MODE ?
Eg i BOTH SEGMENTS TO REGEN

ASSUME DS:VIDEO_RAM
GRDNY 3 NO
;'-- LUOP THROUGH., MOVING ONE ROMW

AT A TIME, BOTH EVEN AND ODD FIELDS
BYTE PTR (BP4SDC. HDDE] 9 3 MODE USES 32K REGEN ?

GRON11 i YES
: ROW_LOOP_DOWN
G_MOVE_ROW } MOVE ONE ROW

BYTE PTR [BP+SDC_MODE),9 ; MODE USES 32K REGEN?
GRDNL10 Jump

SI1,2000H 3 ADJUST POINTERS
DI, 2000H

G_MOVE_ROW i MOVE 2 MORE ROWS
SI,4000H+80 3 BACK UP POINTERS
DI,4000H+30 ]

AH 3 ADJUST COUNT
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GRDN10: MOVE TO MEXT ROW
,2000H+30 i
oCBF 21 EE 2030 -
pee ol EF 203 AN ; NUMBER OF ROWS Y0 MOVE
occ? FE CC W Show i CONTINUE TILL ALL MOVED
0ccy 73 Dé e SHORT GRODN19
$EEB. KX 74 - j-== 32K REGEN KJ MODE
SEED F6 46 01 01 SRR i BYTE PTR (3P45D_(RR), 1 i 00D RoW'?
ot 74 & 3o AbD DI,4000K-30 i ADJUST POINTER
oco3 a1 .
8€b7 F6 46 02 b1 OROMIZ: oot BYTE PTR (3P45D_BSR11 i 90D RoW ?
i M, Ao ST4toom-so i ADJUST POINTER
ocDD 81 €6 3FB0 F—
. chp BYTE PTR [BP+SDC_MODE],OBH ; 640 X 200 X 16 COLOR ?
wces 93 a1 IhE i 1 SCROLL V-RAM 1
PUSH DI ;
gcez 37 PUSH ST } SAVE REGISTERS
oces st PUSH  B% ;
I PUSH  ES )
°
Mov DS, [BP+SD_ES1) 3 GET SEGMENT OF V-RAM 1
S N u HOY ESpLbresnogs)) J—
OCFL E8 ODS3I R CALL G_MOVE_RO
POP ES :
EEs N POP DS 3 RESTORE REGISYERS
0CFS IF poP oS i
OCFé SE poP s1 ;
OCF? 3F ;
OCFS E8 0DE3 R ORDHL3 "eat G_MOVE_ROM ; MODE ONE ROW
+6000H 3 NEXT ROW
£8 1 e Woomaem e
JGE GRDK14 3 OYES
o00s &1 Ce TF60 ADD SI,B000H-160  ; NO, WRAP
GRON14:
3 i NEXT ROW
W00c 83 FF oo e AR i IN 32K REGEN 1
8D0F 7D b4 JGE GRDN15 N
oD11 81 C7 7Fée ontss %P DI,3000H-160  ; WO, W
it GRONL3: ; ADJUST COUNT
ooty SEEs o o 3 CONTINUE TILL ALL MOVED
D17 75 €8 Nz GRDN13
HH ORONLE: nov AL, BH 3 ATTRIBUTE TO FILL WITH
oD1Y A €7 — .
o018 .
D18 &0 7E 00 0B oM BYTE PTR [BP+SDC_MODE],0BH ; 640 X 200 X 16 COLO
ODIF 75 oA JNE GRDN171 7 NO s
; SAVE REGIS
o021 57 PUSH DI ;
0022 06 PUSH  ES H .
MoV ES, [BP+SD_ES1) ; GET SEGMENT OF v-
R :I‘J!:‘t CALL  G_CLEAR_ROW 3} CLEAR ROW
o2y 07 POP 3 3 RESTORE REGISTERS
0D2A SF POP 1 3
HiH ES 0DIC R enomn:uu G_CLEAR_ROM 3 CLEAR A ROM
su2 DI, 6000K i NEXT ROW
:§§§ a F ::" cnp nx:nggu b IN 52K REGEW 1
JGE GRDN 5
037 a1 & k60 - DI,8000H-160  ; MO, WRAP
o038 GRDN13: "
DEC BL s HUMBER OF LINES TO FI
203 1 INZ GRDN17 i CLEAR ROW LOOP DOWN BY 2 ROW
9D3F EB 20 Jnp SHORT  GRDH22 ; DONE
pomm-n- FILL IN THE VACATED LINE(S)
} CLEAR_ENTRY_DOWN
28& LI+ SERILYs Moy AL, BH # ATTRIBUTE TO FILL WITH
0063 GRDN20: 3 CLEAR_LOOP_DOWN
o0¢3 EB O0D7C R CALL  G_CLEAR_ROM : CLEAR™A RORW
0D46 80 7E 00 09 cnp BYTE PTR [BP4SDC_MODE),9 ; MODE USES 32K REGEN?
0D&A 72 0D Je GRDN21 3 NO, JUMP
THE RN ehiL gléfg“"uou : gfgnmzmnons ROKWS
0DS0 €8 oD7C R CAL ¥ . !
0053 81 EF 4050 sus DI,4000H+80 3 BACK UP POINTERS
8057 FE cB DEC BL 3 ADJUST COUNT
059 GRDN21,
9059 81 EF 2080 sua DI,2000H+80 5 POINT TO NEXT LINE
8050 FE CB DEC BL i NUMBER OF LINES TO FILL
905F 75 €2 INZ GRDN20 } CLEAR_LOOP_DOWN
9061 GRDN22:
s £ cLo i RESET THE DIRECTION FLAG
e 6 RET } EVERYTHING DONE
0063

MOVE ONE ROMW ( GRAPHICS )
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3
3
H
H INPUT DL = MOVE COUNT IN BYTE
: DS:SI = SOURCE ROW ADDRESS
3 ES:DI = DESTINATION ROW ADDRESS
3
3 ouTPUT SI = SI + 2000H
: DI = DI + 20004
3 VOLATILE cL
H
G_MOVE_ROW PROC NEAR
8A CA nov cL, DL 3 NUMBER OF BYTES IN THE ROW
56 PUSH sI
57 PUSH DI 3 SAVE POINTERS
F3/ A& REP MOVSE ; MOVE THE EVEN FIELD
SF POP 134
SE POP sI
81 C6 2000 ADD SI,2000H
81 €7 2000 ADD DI,2000H ; POINT YO THE 0DD FIELD
56 PUSH )4
57 PUSH b1 i SAVE 'ncs anr:ns
A CA mov CL,.DL ; COURT B
F3/ A& REP MOVSB ; MOVE ms unn FIELD
SF POP oI
SE POP st 3 POINTERS BACK
c3 RET 5 RETURN TO CALLER
G_MOVE_ROM ENDP
H
H CLEAR ONE ROMW ( GRAPHICS )
; THIS ROUTINE MOVES ONE GRAPHICS ROM
; IKPUT DL = CLEAR COUNT IN BYTE
; ES:DI = DESTINATION ROW ADDRESS
i
H OUTPUT DI = DI + 2000H
; VOLATILE cL
G_CLEAR_ROW PROC  NEAR
8A CA MoV €L, DL ; NUMBER OF BYTES IN FIELD
57 PUSH )4 i SAVE POINTER
F3/ AA REP ST0S8 ; STORE THE nm VALUE
SF POP DI 3 POINTER BACK
81 €7 2000 ADD DI, 20004 3 POINT YO ODD FIELD
57 PUSH b1
8A CA MOV CL,DL
F3/ AA REP STOSB ; FILL THE 0DD FILELD
SF POP D1
<3 RET 3 RETURN TO CALLER
O_CLEAR_ROW ENDP
i
i
: READ_AC, _CURRENT INT 10H, AN = 8
‘ -------------
s THIS ROUTINE READS THE ATTRIBUTE AND CHARACTER AT THE
: CURRENT CURSOR POSITION AND RETURNS THEM TO THE CALLER
)
3 INPUT AW = CURRENT CRT MODE (MASKED)
3 BH = DISPLAY PAGE ( ALPHA MODES OKLY )
¥ DS = DATA SEGMENT
5 ES = REGEN SEGMENT
3
3 OUTPUT AL = CHAR READ
: AH = ATTRIBUTE READ
:
ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM
READ_AC_CURRENT PROC  NEAR
80 3E 0049 R 04 cMp CRT_MODE, GRAPHICS;IS THIS ANK TEXT MODE °
72 43 Jc RDATCA ; YES
80 3E 0049 R 14 cHP CRT_MODE.KJGRAPH; KANJI GRAPHICS MQDE ?
73 oC JAE RDATCY i YES
80 JE 0049 R 10 cMP CRT_MODE,KJ_MODE; KANJI TEXT MODE ?
73 oC JAE RDATC2 ; YES
E8 ODFC R CALL GRAPHICS_READ  ; READ ANK GRAPHICS
ED 38 JNP SHORT RDACCS } END
RDACCL:
39 00A0 MOV CX,P_CODE_START ; SET PEDUDO CODE BUFFER SEGMENT
8E C1 MoV ES.cX i T0 ES

THIS ROUTINE MOVES ONE GRAPHICS ROW
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PLAY PAGE
doag 2 FF RoACC2s <X 2. BH H gthEagfgourxuue
ShAT E hhren Rov. i sITION ESTABLISH ADDRESSING IN SI
ons B4 por B i GET SEGMENT FOR QUICK ACCESS
08¢ 1F ASSUME  DS:VIDEQ_RAM
0DBS  AD LODSH ; GET THE CHARZATTR
6 C4 80 TEST AW, ZENBIT } 2 BYTE CODE ?
88 MY
ODBB  Fé C4 08 TEST  AW,ZEN2BIT 5 2ND BYTE CODE ?
ODBE 75 0B JKZ RDACCS P ves BrTE
;
A i SET 1ST CHARACYER'S CODE Y0 CH
e A oe hov errD8: (517 3 SET 2ND CHARACTER'S CODE TQ oL
0DC4 ES 1B42 R CALL  CHECK_ROSS_CODE ; CHECK AND CONVERT ROSSIAN CHARACTER CODE
AcC Mov AL, CH 5 SET 1ST BYTE OF CONVERTED CODE
a0cs £ 14 JHp SHORT RDACCS  ; END
=== 2ND BYTE
obch 84 cs ROACEIL ooy L. AL i SET 2HD CHARACTER'S CODE 10 GL
oDCD  3A 6C MoV CH,DS:[SI-4)  ; SET 1ST CHARACTER'S CODE TO CH
0DD0 ES 1B42 R CALL  CHECK_RDSS_CODE ; CHECK AND CONVERT ROSSIAN CHARACTER CODE
Ac MoV AL, CL 5 SET 2HD BYTE OF CONVERTED CODE
2005 £8 o8 JHp SHORT RDACCS
ASSUME  DS:DATA
o007 RDACC4: i READ_AC_CONTINUE
oDD7 E3 ODEO R CALL  FIND_POSITION
ODDA 3B F3 Hov SLX ; ESTABLISH ADDRESSING IN SI
o005 iF POP D5 5 GET SEGMENT FOR QUICK ACCESS
ODDE AD LODSH 3 GET THE CHARZATIR
0DDF RDACCS :
ODDF C3 RET
0DEO READ_AC_CURRENT ENDP
. .
H
; FIND_POSITION
H
3 THIS ROUTINE DETERMINES THE REGEN ADDRESS FORM
; CURRENT CURSOR POSITION
' INPUT  BH = DISPLAY PAGE
; OUTPUT BX =  REGEN ADDRESS CORRESPONDING T0
; CURRENT CURSOR POSITION
3
; VOLATILE AX, CX
H
) ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM
0DED FIKD_POSITION PROC  NEAR
8DEG A CF MoV CL.BH s DISPLAY PAGE TO CX
ODE2 32 ED XOR CH, CH
ODEG 2B F1 . MoV SI,CX 5 MOVE TO SI FOR INDEX
O0DE6 D1 E6 SAL SI,1 i N2 FOR WORD OFFSET
ODES 8B 84 035¢ R MoV AX.[SI+ OFFSET CURSOR_POSN] ; GET ROM/COLUMN OF THAT PAGE
0DEC FIND_POSH LABEL  NEAR  ; CALLED FROM WRITE_ALT CURSOR
ODEC 33 DB XOR BX, BX i SET START ADDRESS™TO JERO
ODEE E3 06 Jexz  FPOS2 ; NO_PAGE
0FY 03 1E onec 1 FrOSLE op g ety
:g;: E2 FA rrasg, LOOF g§6§=r_LEN } LENGTH OF BUFFER
: 3 NO_PAGE
:g;; Eg g:°5 ® CALL  POSITION i DETERMINE LOCATION IN REGEN
ADD . 3 ADD TO START OF REGEN
0DF3 3 RET
oDFC

FIND_POSITION ENpp

jm———— ——————

GRAPHICS READ

POSTTIOUTINE READS THE ASCII CHARACTER AT THE T cURSOR
POSITION ON THE SCREEN By M FURREN] O
THE CHARACTER GENERATOR CODE Foinys ' DOTS ON THE SCREEN 10

E POINY
INPUT gl = CRT MODE ( MASKED )
INPUT

NOKE (0 IS ASSUMED AS THE
OUTPUT L = CHARACTER READ
NOTE 0 IS ASSUMED
VOLATILE

BACKGROUKD COLOR)

AT THAY POSITION (0o RETURNED IF NONE FOUND)
AS THE BACKGROUND cOLOR

hX-CX.DX,SI.Dl.DS.ES

e me B W 1 Be e Be Be W be b We W be Be T4 W

ES:VIDEO_RAM

ASSUME CS1CODE, DS:paATA
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53
-1
50
E8

EC 10
EC

15E5 R

3B FO

58
1F
Bé

80
76

80
74

80
74

80
74

8A
&5
8A
45
a3
15
EB

04

FC 06
11

FC 04
56

FC 05
4F

FC 0A
SA

17

04

86 2000
%6 00
Cé 50
EB

SE

D1 E6

D1
ES
E8

80
75

81
E8

81
L8

-3

FE C

31
75
EB

[ ]}
Es
E8
80

[

0F03 R

Cé 2000
OF03 R

FC 09
14

Cé 2000
0F03 R

Cé 2000
O0F03 R

EE 3FBO
E

EE 1FBO
CE
DS
20

Eé

0ECF R
C6 2000
OECF R

FC 0A

75 14

a1
E8

a1
E8

81

Cé 2000
0ECF R

Cé 2000
OECF R

EE 3FBO

FE CE

81

FE C

75

EE 1FB0
E

D3

88 DD

a3

ED 08

GREAD1:

GREADZ:

GREAD3:

GREADS:

GREADS:
GREADS :

GREAD?:

GREADS:

GRAPHICS_READ

PUSH
sus
Mov
PUSH

CALL
Hov

POP
PUSH
POP
MoV

Cup
3z

CHP
rd

CMHP
Jz

cHp
Jz

JMP

MOV
INC
MoV
INC
ADD
JNZ
Jmp

SAL
SAL

CALL

ADD
CALL

CMp
JNE

ADD
CALL

ADD
CALL

sus
DEC

su3
JNZ
Jmp

SAL
CALL
CALL

cHp
JNE

ADD
CaLL

ADD
CALL

Su3
DEC

sus
DEC

JNZ

MoV
sus

PROC NEAR
BP
SP,RAC_LOCAL
BP,SP

AX
GRAPH_POSITION
ST, AX

AX
ES
DS

SAVE BP
: ALLOCATE SPACE TO SAVE THE READ CODE POINT
+ POINTER TO SAVE AREA

i SAVE CRT MODE

; CONVERTED TO OFFSET IN REGEN

i SAVE IN SI

Jommaas DETERMINE GRAPHICS MODES
i RESTORE CRT MODE

POINT TO REGEN SEGMENT

ASSUME DS'VIDEO

DH, &

AH, 6
GREAD1

AH,. &
GREADS
AH, 5
GREADS
AH, 0AH
GREADS

SHORT GREAD2

i-GET VALUES FROM REGEN BUFFER AND CONVERT TG CODE POINT

AL,[SI)
[8P), AL
BP

AL,[SI+2000H)
l:P].lL

SI,80

DH

GREAD1

SHORT GREADS

SI,1
sI,1

LOW_READ_BYTE

SI,20008
LOW_READ_BYTE

AN, 9
GREADS

SI,2000H
LOW_READ_BYTE

SI,2000H
LOW_READ_BYTE

SI,4000H-80
DH

SI,20004-80
DH

GREAD3
SHORT GREAD3

SIL1

MID nean BYTE
S1,2000

H1D READ BYTE

AH, 0AH
GREAD?

S1,2000H
MID_READ_BYTE

SI,2000H
HlD READ _BYTE
S1,4000H-80
DN
$I1,2000H-30
DH

GREADS

BX,BP
BP.8
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H NUHBERROF PASSES
3 HIGH RESOLUTION

3 MEDIUM RESOLUTION
; MEDIUM RESOLUTION

i MEDIUM RESOLUTION

5 LOW RESOLUTION

j====== HIGH RESOLUTION READ
GET FIRST BYTE

SAVE IN STORAGE AREA

NEXT LOCATION

GET LOWER REGION BYTE
ADJUST AND STORE

...

- e

POINTER INTO REGEN

LOOP CONTROL

DO IT SOME MORE

GO MATCH THE SAVED CODE POINTS
pum———— LOW RESOLUTION READ

+ OFFSETN4 SINCE & BYTES/CHAR

. v

-

GET & BYTES FROM REGEN INTO SINGLE SAVE
GOTO LOWER REGION
GET 4 BYTES FROM REGEN INTO SINGLE SAVE

DO WE HAVE A 32K REGEN AREA?
RO, Juwp

-

e

GOTO LOWER REGION
GET 4 BYTES FROM REGEN INTO SINGLE SAVE

GOTO LOWER REGION
GET 4 BYTES FROM REGEN INTO SINGLE SAVE

ADJUST POINTER

-

ADJUST POINTER BACK TO UPPER

sDO IT SOME MORE

i GO MATCH THE SAVED CODE POINTS

i HEDIUH RESOLUTION READ

MED_RES_RE

OFFSETAZ SINCE 2 BYTES/CHAR

GET PAIR BYTES FROM REGEN INTO SINGLE SAVE
GO TO LOWER REGION

GET THIS PAIR INTO SAVE

DO WE MAVE A 32K REGEN AREA?
NO. JunP

GOTO LOWER REGION
i GET PAIR BYTES FROM REGEN INTO SINGLE SAVE

i GOTO LOWER REGION
GET PAIR BYTES FROM REGEN INTO SINGLE SAVE

ADJUST POINTER

. e % e e

ADJUST POINTER BACK INTO UPPER

-

KEEP GOING UNYIL ALL 8 DONE

i=== SAVE AREA HAS CHARACTER IN IT, MATCH 44
i FIND_CHAR

i SET FOINTER TO FONT PATTERN

i ADJUST POINTER TO BEGINNING OF SAVE AREA
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e 2B i ek 5 ENSURE DIRECTION
0EAD 33 CO XOR AX, AX ; CURRENT CODE POINKT BEING MATCHED
A PUSH S i ESTABLISH ADDRESSING TO STACK
Nz s POP DS 3 FOR THE STRING COMPARE _
0EAS 16 PUSH S5 i ESTABLISH ADDRESSING T0 STACK
0FAS 07 PoP ES i FOR THE STRING COMPARE
ASSUME DS:STACK, ES:STACK
OEA6 BA 0100 Mov DX, 256 } NUMBER TO TEST AGAINST
GREAD?Y
T 56 READS: PUSH  SI i SAVE AREA POINTER
AL 50 PUSH  AX 3 SAVE AX
b 25 PUSH ST i SAVE SI
DEA D XOR CH,CH i CLEAR FOR HANKAKU FONT
OEAE 4 & MoV CL.AL ; SET CHARACTER CODE
0EBG 32 co XOR AL, AL i SET REQUEST BASE FONT FUNCTION
0EB2 52 PUSH DX i SAVE DX
0EB3 16 00 MOV DH, 0 i INDICATES ANK MODE
OEBS ES 1A63 R CALL  FONT ;D0 IT
0EB3 5 POP DX ; RESTORE DX
CEBY 2B FB Mov DI,BX 3 SET FONT TOP ADDRESS TO DI
0EBB ST POP sI i RESTORE SI
OEBC 38 POP AX ; RESTORE AX
0EBD B9 0008 MoV cx,8 5 NUMBER OF BYTES YO MATCH
0ECO F3/ A6 REPE  CMPSB i COMPARE THE 8 BYTES
0EC2 SE POP sI
0ECY 74 05 Jz GREAD10 3 IF ZERO FLAG SEY, THEN MATCH OCCURRED
0ECS FE €0 INC AL 5 NO MATCK, MOVE ON TO NEXT
0EC? 44 DEC DX i LOOP CORTROL
0ECS 75 DF JINZ GREADY ; DO ALL OF THEM
i==-CHARACTER IS FOUND ¢ AL=0 IF NOT FOUND )
ECA GREAD10:
0ECA 33 ¢4 10 ADD SP,RAC_LOCAL  ; READJUST THE STACK, THROW AWAY WORK AREA
0ECD SD POP 14 3 RESTORE BP
0ECE ¢3 RET ; ALL DONE
0ECF GRAPHICS_READ  ENDP
" =
; MED_READ_BYTE
; THIS ROUTINE WILL TAKE 2 BYTES FROM THE REGEN BUFFER,
; COMPARE AGAINST THE CURRENT FOREGROUND COLOR, AND PLACE
i THE CORRESPONDING ON/OFF BIT PATTERK INTO THE CURRENT
; POSITION IN THE SAVE AREA
: INPUT AH = CRT MODE ( MASKED )
; SI,DS = POINTER TO REGEN AREA OF INTEREST
: BX = EXPANDED FOREGROUND COLOR
i BP = POINTER 10 SAVE AREA
f ouTPUT BP = BP4]
H
i VOLATILE €X, DL
i
5 - -
:Eg: % MID_READ_BYTE PROC  NEAR
PUSH  ax 5 SAVE CURRENT AX
9EDC 80 Fc oA cHp AN, 0AH } 1N 640X200 4 COLOR MODE?
0ED3 24 24 MoV AH,SI)
:  GET FIRST BYTE
0EDS A 4§ 031 MoV AL, [51+41) } GET SECOND BYTE
0EDS 75 11 JNE MRBYTE2 } NO, Jump
i IN 640X200 4 COLOR MODE, ALL THE o BITS ARE IN ONE BYTE, AND ALL
i THE c1 BITS ARE IN THE NEXT BYTE, HERE b CH THEM BACK TO
i NORMAL clcO ADJACENT PAIRS. £ NE HANGE. THER 3
OEDA 53 PUSH  px
OEDB 9 0008 + SAVE REG
OEDE nalvrex-nov cX.8 i SET LOOP COUNTER
0EDE DO FC 4
SAR AH,1
OEE0 D1 DB . } ¢0 BIT INTO CARRY
. RCR 8,1 i AND INTO BX
0EE2 DO F3
gEE: 21 DB §é§ :k'{ } ::N!IT INTO CARRY
2 F ’ i D
* LOOP  MRBYTEL i Repear O B
OEES 3B C3
OEEA 5B Hov AX, BX 5 RESULT INTO AX
OEE3 Fop 8X i RESTORE BYX
OEE3 B9 coo0o ""*’Ez’"nv
DEEE 32 b hay gf,gconau i 2 BIT MASK TO TEST THE ENTRIES
gEFg 5 o MRBYTES, DL i RESULY REGISTER
0EF2 74 o1 3;57 ﬁ§i$¥ 3 1S THIS SECTION BACKGROUND?
0EFs  F9 €4 } IF ZERO, 1T IS BACKGROUND
0EFS HRIYTEQ;STC i WASH'T, sp sev CARRY
0EF5 DO D2
RCL DL,1

MOVE THAT BIT INTO THE RESULT
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D1
73
33
45
53
3

8A
3A

32 D

E8
8A
E8

88
45

58
c3

E9
F3
56 00

24

44 01
2
OF1D ®
€4 02
44 03
OF1D R

56 00

Fooo

€1
01

SHR cX.1

SH X, 1 5 MOVE THE MASK TO THE RIGHT BY 2 BITS
JH% HRiYTEl i DO IT AGAIN IF MASK DIDN'T FALL OUT
Moy [B8P1,DL 3 STORE RESULT IN SAVE AREA

INC T2 3 ADJUST POINTER

POP AX 3 RESTORE AX

RET i ALL DONE

MID_READ_BYTE  ENDP

T W e e B0 me wr we ws Ne Ns W e B e e Se

LON_READ_BYTE

THIS ROUTINE WILL TAKE & BYTES FROM THE REGEN BUFFER,
COMPARE FOR BACKGROUND COLOR, AND PLACE

THE CORRESPONDING ON/OFF BIT PATTERN INTO THE CURRENT
POSITION IN THE SAVE AREA

INPUT SI,DS = POINTER TO REGEN AREA OF INTEREST
BP = POINTER TO SAVE AREA

OUTPUT BP = BP + 1

VOLATILE cx, DL

LOW_READ_BYTE  PROC NEAR

PUSH AX i SAVE CURRENT AX

Moy AH,[SI] #GET FIRST 2 BYTES
nov AL, ESI41)

XOR DL,DL
CALL BUILD_NIBBLE sBUILD HIGH NIBBLE

MOV AH, [SI+2) +GET SECOND 2 BYTES

MOV AL, (SE+3]

CALL BUILD_NIBBLE #BUILD LOW NIBBLE

MOV [8P],DL #STORE RESULY IN SAVE AREA
INC |14 $ADJUST POINTER

Pop AX s RESTORE AX

RET

LON_READ_BYTE  ENDP

R R Iy

BUILD_NIBBLE

THIS ROUTINE WILL TAKE 1 WORD FROM THE REGEN BUFFER,
AND MAKE & BIT PATTERN FROM THAT.

INPUT AX = ANY WORD OF REGEM BUFFER
ouTPUT oL = DOT PATTERN

CLON NIBBLE, HIGH IS LOM NIDBLE OF INPUT DL)

VOLATILE (24

BUILD_NIBBLE PROC NEAR

BLDN1:

BLDNZ:

MoV CX,0F000K } 4 BIT MASK YO TEST THE ENTRIES
TESY AX,CX 3 IS THIS SECTION BACKGROUND?

Jz BLDN2 4 IF ZERO, IT IS BACKGROUND

STC 3 WASN'T, SO SET CARRY

RCL DL,1 $MOVE THAT BIT INTO RESULT

SHR CX,1 3MOVE MASK RIGH 4 BITS

SHR CX,\

SHR CX.1

SHR cX,1

JINC BLDNY sD0 IT AGAIN IF MASK DID'T FALL OUT
REY

BUILD_NIBBLE ENDP
i

e me e e s Be e e e e e s -

WRITE_AC_CURRENT INT 10H, AN = 9
THIS ROUTINE WRITES THE ATTRIBUTE AND CHARACTER AT
THE CURRENT CURSOR POSITION

INPUT
AH = CURRENT CRT MODE (MASKED)
BH = DISPLAY PAGE
CX = COUNT OF CHARACTERS TO WRITE
AL = CHAR TQ WRITE
BL = ATTRIBUTE OF CHAR TO WRITE
DS = DATA SEGMENT
ES = REGEN SEGMENT
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731

a0
72

E9

B2
E8

c3

a0
73

a0
2

E9

3; 0049 R 10
FC 04

[}

1625 R

E3

ODEO R
3 FB

00
OF73 R

3E 0049 R 10
13

FC 04
03

1625 R
O0DE0 R
FB

c3

FA

FF
O0FIB8 R

OUTPUT

CALL CGRAPHICS_WRITE)
FIND_POSITION
WRITE_AC

VOLATILE AX, BX,CX,DX,$1,DI

D e T

ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM

WRITE_AC_CURRENT PROC NEAR
CMP CRT_MODE,KJ_MODE; XJ DISPLAY MODE ?
JAE HWRTACC3 i YES
cmp AH,GRAPHICS i IS THIS GRAPHICS?
Jc WRTACCL 3 NO
Jup GRAPHICS_WRITE ; GO TO WRITE ANK IN GRAPHICS
WRTACCL: i WRITE_AC_CONTINUE
Hov AH, BL i GET ATTRIBUTE TO AM
PUSH AX i SAVE ON STACK
PUSH cx + SAVE WRITE COUNT
CALL FIND_POSITION
Hov DI, X + ADDRESS TO DI REGISTER
pPop (=4 3 WRITE COUNT
POP AX i CHARACTER IN AX REG
WRTACC2: i WRITE_LOOP
$70S } PUT THE CHAR/ATTR
Loop WRTACC2 i AS MANY TIMES AS REQUESTED
RET
WRTACCS:
MOV DL,FALSE i RESET WRITE CHAR OHLY FLAG
CALL WRITE_AC i WRITE ATTRIBUTE AND CHARACTER
RET
WRITE_AC_CURRENT ENDP
WRITE_C_CURRENT INT 10H, AH = 10 C0AH)

e e We Be We we WP Wr Te WP P S Be 8o o bo 0o B be 4 S Be o e
.o o e we v

THIS ROUTINE WRITES THE CHARACTER AT
THE CURRENT CURSOR POSITION, ATTRIBUTE UNCHANGED

INPUT

AH = CURRENT CRT MODE (MASKED)
BH = DISPLAY PAGE
CX = COUNT OF CHARACTERS YO WRITE
AL = CHAR YO WRITE
BL = COLOR OF CHAR (GRAPHICS)
DS = DATA SEGMENT
ES = REGEN SEGMENT

OUTPUT
NONE

CALL (GRAPHICS_WRITE)
FIND_POSITION
WRITE_AC

VOLATILE AX,BX,CX, DX, SI, DI

ASSUME C€S:CODE, DS:DATA, ES:VIDEO_RAM

HRITE_C_CURREKT PROC NEAR

WRTCC1:

WRTCC2:

WRTCC3:

CMP  CRT_MODE,KJ_MODE; KJ DISPLAY Mp
JAE  wWRrECs i YES HiRE

cMp AH,GRAPHICS 3 IS THIS GR
o il IS GRAPHICS?
JMP GRAPHICS_WRITE ; GO To WRITE ANK IN GRAPHICS
PUSH AX 3 SAVE OM STACK
PUSH cx
CALL FIND_POSITION IAVE HEITE £oune
pg: DI, BX i ADDRESS 10 DI
FoG 0 5 WRITE COUNT
5 BL _HAS CHAR TO WRITE
i S i WRITE_LOOP
7058 +BL 5 RECOVER CHAR
oI P :g;PTEEICHARIAYTR
H KTER PAST ATTRIBUTE
Loop WRTCC2 P AS MANY TIMES AS REQUESTED
RET
Mov DL, TRUE

CALL  WRITE Ac

-

SET WRITE CHAR ONLY FLAG
WRITE ATTRIBUTE AND CHARACTER
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OF7A C3

(14 ]

24
F?

EC 2€
EC

46 08 00
66 09

FC 06

18

15E5 R
46 00

46 06
A6 08 FF

00A0
co

E? 07FF

DF

ES

87 035C R
76 02

0? 0340 R FFFF

1F
€6 O0OFF

RET

WRITE_C_CURRENT ENDP

WRITE_AC

THIS ROUTINE W

THE CURRENT CURSOR POSITION

RITES THE ATTRIBUTE(IF DL=0) AND CHARACTER AT
10

H
H
H
H
H
)
; INPUT
; AH = CURRENT CRT MODE (MASKED)
; BH = DISPLAY PAGE
; CX = COUNT OF CHARACTERS TO WRITE
H AL = CHAR TO WRITE
H BL = ATTRIBUTE OF CHAR TO WRITE
} DL = FLAG OF WRITE CHARACTER ONLY
; DS = DATA SEGHENT
; ES = REGEN SEGMENT
H
; WORK  [BP#WGPOSH] = REGEN ADDRESS TO WRITE IN GRAPHICS
3 [(BP+WPOSN) = ROW/COLUMN POSITION TO WRITE
3 [BP*W2CODE} = ATTRIBUTE/CODE OF 2HD BYTE OF 2 BYTE CODE
; [BPAWR_SEG] = REGEN SEGMENT
H [BP+WGMODE) = FLAG OF GRAPHICS MODE
H [BP4UC_MODE]= CURRENT CRT MODE (MASKED)
; UBPWFONT - WFONT+3S] = FONT PATTERN
i oUTPUT NOKE
1
; cALL FINT_POSITION
; GRAPH_POSITION
H WRITE_ONE_CHAR
} WRITE_TWO_CKAR
: VOLATILE AX,BX,CX,DI,SI
H
H
WRITE_AC PROC  NEAR
PUSH  BP 3 SAVE
SuB SP,H_LOCAL i ALLOCATE LOCAL WORK AREA
MOV BP.SP i ASSIGN BP AS FRANE POINTER
PUSH X i SAVE MODE
PUSH  BX 3 SAVE DISPLAY PAGE AND ATTRIBUTE
PUSH  CX i SAVE COUNTER
CALL  FIND_POSITION i GET REGEN ADDRESS T0 WRITE
MOV D1.3% ; IN DI
POP X ; RESTORE COUNTER
POP BX i RESTORE DISPLAY PAGE AND ATTRIBUTE
POP AX 3 RESTORE MODE
MoV BYTE PTR [BP+MGMODEI,FALSE ; SET NO GRAPHICS MODE
nov BYTE PTR [BP4WC_NODE].AH : SET CRT MODE
cHP AH.GRAPHICS 5 1S THIS GRAPHICS?
8 WRTACI ; NO
=== GRAPHICS MODE
PUSH X 3 SAVE MODE AND CHARACTER CODE
CALL  GRAPH_POSITION I GET GRAPHICS REGEN ADDRESS TO WRITE
v (BP+WGPOSN], AX ; IN (3P}
MoV [BP+WR_SEG].ES 3 SAVE REGEN SEGMENT
MoV BYTE PTR [BPYMGMODE),TRUE = ; SET GRAPHICS MODE
MoV AX,P_CODE_START i SET PESUDO CODE BUFFER SEGMENT
MOV ES,AX 3 T0 ES
AND DI,PCB_MASK i MASK POINTER TO INSURE RANGE
POP AX ; RESTORE AX
WRTAC1:
PUSH X 3 SAVE DISPLAY PAGE AND ATTRIBUTE
MoV BL.BH I SET PAGE NUMBER TO BL
XOR BH. BH i CLEAR FOR WORD
SAL X, 1 i CONVERT 70 WORD OFFSET
MoV $1,(BX4OFFSET CURSOR_POSN] ; GET CURSOR POSITION
nov [BP+UPOSK], S1 5 SET IT TO LOCAL WORK AREA
PoP = 5 RESTORE DISPLAY PAGE AND ATTRIDUTE
TEST  KIST CHAR,TRUE : 1ST BYTE OF 2 DYTE CODE HAS BEEN SET 3
JNZ WRTACT i YES
cHp AL, OBOH i 1ST BYTE OF 2 BYTE CODE ?
JBE  WRTACG i NO, GO TO WRITE ONE CHARACTER
P AL, OFDH ;
JAE  WRTACS i N0, GO YO WRITE ONE CHARACTER
cHP AL, OAOH ;
Jb WRTAC2 i YES
cHp AL, ODFH 3
JBE  WRTACE i O, GO TO WRITE ONE CHARACTER
WRTAC2: i==CHARACTER IS 1ST BYTE OF 2 3YTE CODE
MOV AH.BL i SET ATTRIBUTE 10 AH
i-SET _ZERD COLUMN FLAG FOR AVOLD
i DESTRUCT OF PREVOUS ROW
AND  AL,NOT ZEROCOL 3 SET ZERD COLUMN BIT OFF
TEST  SI,00FFH } CURRENT COLUMN IS 2ERQ *
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IN WRYACS i RO
I b 4 e AL, ZEROCOL } YES, SET ZERO COLUMN BIT ON
HRTAC3
::E; A3 0340 R R ! Mov W_1ST_CHAR, AX i SAVE 1ST BYTE OF 2 BYTE CODE
OFE6 ED 4D Jnp SHORT WRTAC10 3 RETURN; WRITE PROCESS IS PENDING
WRTACS 3=== CHARACTER MUST BE 2ND BYTE
::E: 3C 40 " one AL,040H i 2ND BYTE OF 2 BYTE CODE ?
OFEA 72 08 JB WRTACS ; NO
OFEC 3C FC CMP AL, OFCH H
OFEE 77 04 JA WRTACS I NO
OFF0 3C 7F cMp AL,07FH H
OFF2 75 oD JKE WRTAC? : YES
OFF4 WRTACS: i=== IGNORE 157 BYTE
OFF& C7 06 0340 R 0000 iices T W_1ST_CHAR, 0 ; RESE;1$§A3u2F5¢¥E SEEE
OFFA : i
OFFA E8 103A R CALL  WRITE_ONE_CHAR i WRITE ONE 3YTE CHARACTER
OFFD E2 FB LOOF  WRTACE ; REPEAY CX TIMES
OFFF EB 34 JHp SHORT WRTAC10 3=== END
1001 WRTACT:
1001 88 46 04 MoV [BP+W2CODE], AL 3 SAVE CODE OF 2ND BYTE IN LOCAL
1004 88 SE 05 MOV [BP4UZATTRY, BL i SAVE ATTR OF 2ND BYTE IN LOCAL
1007 84 3E 0340 R MoV BH.BYTE PTR W_1ST_CHAR ; GET 1ST BYTE CODE TO SEE IF ZEROCOL
; FLAG IS ON
100D 80 OE 0340 R 80 R BYTE PTR W_1ST_CHAR,ZEROCOL ; RESTORE CHARACTER CODE
e W ; B
. ; N IS ZERO ?
1016 75 QA JKZ WRTACS ; No
1016 Fé €7 89 TEST  BH,ZEROCOL i ZERO COLUMN FLAG ON ?
1019 75 OF INZ WRTACY i YES, SKIP CORRECT CURSOR POSN.
1018 FE CC DEC AH i DECREMENT ROW
}:52 A0 004A R wrrace: " AL.BYTE PTR CRY_COLS i SET COLUMN NUMBER AT END OF LINE
L
1020 FE Cc38 DEC AL ; DECREMENT ROW FOR 2 BYTE CODE
1022 89 <6 02 MOV [BP+WPOSN) , AX 3 SET IT TO LOCAL WORK AREA
T DEC i 3 DECREMENT WRITE POSITION 2 (CODE/ATTR)
H
§=§1 FF 4E 00 wRTacys PEC WORD PTR [BP+WGPOSN) : DECREMENT GRAPHICS WRITE POSITION
L]
1024 EB 10E1 R CALL  WRITE_TWO_CHAR 3 WRITE TWO BYTE CHARACTER
1020 E2 FB LOOP  WRTACY ; REPEAT CX TIMES
}:;; €7 06 0340 R 0090 ivaess, = W_1ST_CHAR, 0 ; RESET FLAG OF 1ST BYTE
3
1035 83 ¢4 2E AD SP,H_LOCAL 3 DEALLOCATE LOCAL WORK AREA
1038 sp POP BP i RESTORE BP
1039 c3 RET 3 RETURN TO CALLER
1034 WRITE_AC ENDP
3
i HRITE_ONE_CHAR
; THIS ROUTINE WRITES ONE CHARACTER
; INPUT AL = CHARACTER CODE
3 BL = ATYRIBUTE
; DL = FLAG OF WRITE CHARACTER ONLY
5 [BP4UGPOSH) = GRAPHICS WRITE POSTTION
3 [BP+UPOSNI= ROM/COLUMN POSITION T0 WRITE
’ [BP4LIGMODE)= FLAG OF GRAPHICS MODE
; ES:DI = REGEN ADDRESS 10 WRITE
’
; ouTPUT ES:DI = REGEN ADDRESS TO MRITE NEXT CHAR
*
3 CALL G_WRITEL
; GRAPH_POSN
] VOLATILE st
b Al - DL LT,
16
38 WRITE_ONE_CHAR PROC  KEAR
1038 50
103 5 oy M 3 SAVE CHARACTER CODE
1035 5% PUSH cx i SAVE ATTRIBUTE
PUSH ok I SAVE NUMBER OF CHARACTER TO WRITE
103E 261 84 ¢5 oy } SAVE FLAG OF WRITE CHARACTER ONLY
1062 Fo co as MoV AH,ES:[DI+1) i GET ATT N
RIBUTE AT CURRENT POSITIO
1045 75 17 ]ﬁg‘ aségsuaxr ; 53 IT HANKAKU ?
H
1047 oA D2 e
1049 75 o2 08 L.t OVERRIDE HANKAXU
Nz WooT i WRITE CHARACTER ONLY ?
{uga BA E3 B I YES
04D v '
104D 80 £4 77 Woca \ AH,BL i SET ATTRIBUTE
1050 A ND A
Sosy  AMoHAN MASK } MASK OFF ZEN,151/2ND BIT

i WRITE CHAR/ATTRIBUTE
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1051 F6 46 08 FF TEST  BYTE PTR [BP4WGMODE),TRUE  ; GRAPHICS MODE ?
1055 74 05 Jz Wocz i NO
1057 32 D2 XOR DL,DL 3 SET 0 TO DISPLACEMENT
1059 ES 1213 R CALL G_WRITE1 3 WRITE ONE CHAR IN GRAPHICS
105¢C WOC2:
105C EB SE Jmp SHORT WOC3 s=== END
10S€E WOC3:
105E F6 C4 08 TEST  AH,2EN2BIT 3 SECOND BYTE OF ZENKAKU ?
1061 75 2D JRZ Woce ; YES
; OVERRIDE 15T BYTE OF ZENKAKU
1063 0A D2 OR DL, DL ; WRITE CHARACTER ONLY ?
1065 75 02 JNZ WOCé ; YES
1067 B8A E3 MoV AH,BL 3 SET ATTRIBUTE
1069 NOC4:
1069 30 E4 77 AND AH, HAN_MASK : MASK OFF ZEN,1ST/2ND BIT
106C A3 sTosu i WRITE CHAR/ATTRIBUTE
106D 26: C6 05 20 MoV BYTE PTR ES:[DIJ,? * 3 ERASE 2ND BYTE OF ZENKAKU
1071 26: 80 65 01 77 AND BYTE PTR ES:([DI+1],HAN_MASK; MASK OFF 2EN,1ST/2ND BIT
1076 F6 46 08 FF TEST  BYTE PTR (BP+WGMODE],TRUE ; GRAPHICS MODE ?
1074 74 12 J2 WOCS ; NO
107C 8A E3 MoV AH,BL 3 SAVE ATTRIBUTE
107E 50 PUSH  AX ; AND CHARACTER
107F B0 20 MOV AL, 0 } SET SPACE
1081 B2 01 MOV pL,1 3 SET +1 TO DISPLACEMENT
1083 E8 1213 R CALL  G_WRITEL 3 ERASE 2ND BYTE OF ZENKAKU
1086 53 POP AX ; RESTORE CHARACTER
1087 8A DC MOV BL,AH H AND ATTRIBUTE
1085 32 D2 XOR DL, DL ; SET 0 1O DISPLACEMENT
1083 E8 1213 R CALL  G_MRITEL 5 WRITE ONE CHAR IN GRAPHICS
108E WOCS:
108E EB 2C Jnp SHORT WOCS 3--- END
1090 wOC6: OVERRIDE 2MD BYTE OF ZENKAKU
1050 O0A D2 OR DL, DL ; WRITE CHARACTER ONLY ?
1092 75 02 JNZ WoC? i YES
109¢ 8A E3 nov AH,BL 5 SET ATTRIBUTE
1096 NOCY:
1096 80 E¢ 77 AND AH,HAN_MASK 3 MASK OFF ZEN,1ST/2ND BIT
1099 26: C6 &5 FE 20 MoV BYTE PYR ES:[DI-2),' ' ; ERASE 1ST BYTE QF ZENKAKU
109E 26: 80 65 FF 77 AND BYTE PTR ES:[DI-1),HAN_MASK:; MASK OFF ZEN,1ST/2ND BIT
10A3 AB STOSK ; NRITE CHAR/ATTRIBUTE
10A& F6 &6 08 FF TEST  BYTE PTR (BP4NGMODE],TRUE; GRAPHICS M
1048 74 12 iz Wocs R TULEE RODE 73
10AA  3A E3 MoV AH,BL : SAVE ATTRIBUTE
10AC S0 PUSH A% ; AND CHARACTER
10AD 30 20 MoV AL, 0 ; SET SPACE
10AF B2 FF Mov DL,.-1 5 SET =1 TO DISPLACEMENT
1081 E8 1213 R CALL G_WRITE1 ; ERASE 2ND BYTE OF ZENKAKU
1084 58 POP AX : RESTORE CHARACTER
{g:; 8A DC MOV BL,AH 3 AND ATTRIBUTE
o 32 D2 XOR DL, DL 3 SET 0 TO DISPLACEMENT
Loy E8 1213 R ek CALL G_WRITEL 3 WRITE ONE CHAR IN GRAPHICS
1
{S:E g! 46 02 MOV AX, [BP+WPOSN) 3 GET COLUMN COUNT
E Co INC AL 3 INCREMENT COLUMN
10C1  3A 06 004A R cmp AL,BY
1065 72 o8 o AL:3 TE PTR CRT_COLS z gcssn END OF LINE ?
10¢7 32 co XOR AL AL 3 CLEAR SINCE MODULOD OF CRT_COLS
10C9 FE C4 INC AH 3 INCREMENT ROM
10CB  F§ 46 08 FF TEST  BYTE PYR [BP4MGMODE],TR GRAPHICS MOD
106F 7% o IE e $] E1,T uE ™ H MODE ?
1001 S0 PUSH AX ; SAVE AX
10D2 E8 1SE8 R CALL  GRAPH_POSN 5 SET NEW GRAPHICS WRITE POSITION
10D5 39 &6 00 MOV mmﬁrosul.nx 5 T0 (8P}
:gg: 58 —_— POP + RESTORE AX
1
1009 39 46 02 MoV [BP+NPOSN], AX i SET NEW ROW/COLUMN POSITION
10DC 54 POP DX 3 RESTORE FLAG OF MRITE CHARACTER ONLY
100D 59 POP X 3 RESTORE NUMBER OF CHARACTER
10DE 5B POP BX ; RESTORE ATTRIBUTE
10DF 58 POP AX 3 RESTORE CHARACTER CODE
10E0 €3 RET
10E1 WRITE_ONE_CHAR ENDP

WRITE_TWO_CHAR
THIS ROUTINE WRITES TWO BYTE CHARACTER
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+HPOSN) = ROW/COLUMN POSITION TO WRITE
: TR T A b sMztons = 20 S¥Te OF 2 BYTE CODE TO WRITE
H [BP+W2ATTR) = ATTRIBUTE FOR 2ND BYTE
: [BP4UGMODE) = FLAG OF GRAPHICS MODE
3 DL = FLAG OF WRITE CHARACTER ONLY
: ES:DI = REGEN ADDRESS TO WRITE
: ouTPUT ES:DI  REGEN ADDRESS TO WRITE NEXT CHARACTER
H cALL WRITE_TWO
3 G_WRITEL
: G_WRITE2
: GRAPH_POSN
H
H VOLATILE AX,BX,SI
H
3
19E1 WRITE_THWO_CHAR PROC  NEAR
1061 51 PUSH  CX 5 SAVE NUMBER OF CHARACTER TO WRITE
1062 52 PUSH DX 3 SAVE FLAG OF WRITE CHARACTER ONLY
10E3 88 46 02 MOV AX, [BP+WPOSK] i GET ROW/COLUMN POSITION
10E6  FE CO INC AL i ADJUST FOR COMPARE
10E8  3A 06 006A R cmp AL,BYTE PTR CRT_COLS  ; AT LINE END BOUNDARY ?
10EC 72 2¢ J3 WTC1 3 KO
10EE  FE €4 INC AH i INCREMENT ROW
10F0 32 co XOR AL, AL i SET 0 TO COLUMN
10F2 89 &6 02 MoV [BP4WPOSNY, AX i SET IT T0 WORK
10FS  26: C6 05 20 MoV BYTE PTR ES:[DIJ," i WRITE SPACE
10F8 47 INC 34 ;
10FA  26: 80 25 77 AND BYTE PTR ES:[DIJ,HAN_MASK;MASK KJ-BIT OFF
10FE 47 INC 34 ; ADVANCE POINTER
10FF  F6 46 08 FF TEST  BYTE PYR [BPWGMODE],TRUE  ; GRAPHICS MODE ¥
1103 74 15 iz wrcy : NO
1105 50 PUSH X ; SAVE ROW/COLUMN
1106 52 PUSH DX i SAVE FLAG OF WRITE CHAR ONLY
1107 20 20 MoV ALt : WRITE SPACE
1109 8A 1E 0341 R MOV BL,BYTE PTR W_1ST_CHAR+1; GET ATTRIBUTE OF 1ST BYTE
110D 32 D2 X0R DL, DL i WRITE AT CURRENT CURSOR POSITON +0
110F €8 1213 R CALL  G_WRITE1 i WRITE ONE BYTE CHAR IN GRAPHICS
1112 sa POP DX ; RESTORE FLAG
1113 88 POP AX i RESTORE ROW/COLUMN
1114 E8 1568 R CALL  GRAPH_POSN 3 SET_NEM GRAPHICS WRITE POSITION
1117 89 «¢ 00 MoV [BP+WGPOSN], AX H 70 AX
1114 WTC1:
1114 261 84 7D 01 MoV BH,ES: [DI+1) i GET ATTR. AT CURRENT CURSOR POSN
111€ 26: aA 5D g3 MoV BL,ES: [DI+3] 3 GET ATTR. AT CURRENT CURSOR POSN+1
1122 Fe C7 80 TEST BH,ZENBIT i HANKAKU ?
1125 74 05 3z wTC2 i YES
1127 Fe €7 o TEST  BH,ZEN2BIT i 2HD BYTE OF 2 BYTE CODE ?
1128 75 34 JNZ wrey i YES
112¢ WTC2: 3=== HANKAKU OR 1ST BYTE IS PRESENT AT CURRENT
112C F6 €3 ap TEST  BL,ZENBIT i HANKAKU ?
b iR i o
. 3 ,
i e Test B Zenanry i 2ND BYTE OF 2 BYTE CODE !
1136 Wics: - OVERRIDE THD HANKAKU OR 15T,2ND BYTE
1136 E8 11E4 R CALL  WRITE_TWO 3 WRITE TWO BYTE CHARACTER IN REGEN
1139 F6 46 08 FF
113D 74 o3 I;ST :‘{gs PTR nroucnonsl.mu; i ! GRAPHICS MODE ?
}{2; E8 1335 R urce, AL GMRITEZ i WRITE 2 BYTE CHARACTER IN GRAPHICS
162 & JHP SHORT WTC19 3=== END
1146 WTCSt  jommecoeeoo
1144 E3 11E4 R Z E Tug _TTTT=-== OVERRIDE HANKAKU,1ST BYTE OF 2 BYTE CODE
CALL  WRITE_TWo i WRITE TWO BYTE CHARACTER IK REGEN
1147 26: C¢ 0% 20 MoV B
1148 26: 80 65 01 77 YTE PTR ES: (DI ), ¢ i ERASE 2ND BYTE OF 2 BYTE CODE
I AKD BYTE PTR ES:(DI+1],HAN_MASK; MASK OFF KJ-BIT
6 02 FF
1154 74 oo TEST 5’{}5 PTR [BP4WGHODE), TRUES GRAPHICS MODE 3
i NO
e B it Moy AL, ER
0341 R . i ERASE 2ND BYTE OF TE CODE
115¢ B2 0 o BUIAYTE PTR W_IST_CHARY1; GET KToRIBOTE o0 151 pviE
115E E8 1213 R ML oliire i MRITE AT CURRENT CURSOR POSITON ¢2
VIGH BN 1335y 8 5 WRITE OME BYTE CHAR IN GRAPHICS
cAL
18¢ €8 5 WICH: L oRITE? } WRITE 2 BYTE CHARACTER IN GRAPHICS
Jnp SHORT WTC10 "
o i=-- END
He6 Fe c3 a0 MR e MLisens
ks HA 1 i ATTRIBUTE AT CURRENT +1 I3 HANKAKU ?
1163 26: €6 45 FE 20 §o TS ——— s e mmemeeao ~ OVER
1170 26: 59 ¢ MoV BYTE PYR ES: (D1 RIDE 2HD BYTE, HANKAKU
wababod - ARD  BYIE prg E§=Eg§-ﬁ','u' 1 ERASE 1ST BYTE OF 2 BYTE CODE
1175 €3 11€4 R +HAN_MASK ; MASK OFF KJ-B1T

CALL WRITE_TuWo
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46 08 FF TEST BYVE PTR [BP+WGMODE],TRUE; GRAPHICS MODE ?
74 0E Jz WTCS : NO
BO 20 Hov AL, ! ERASE 1ST BYTE OF 2 BYTE CODE
8A 1E 03641 R mov BL,BYTE PTR W_15T cnumx GET ATTRIBUTE OF 1ST BYTE
B2 FF MOV oL,- WRITE AT CURRENT CURSOR POSITON =1
E8 1213 R CALL G_WRITEL i WRITE ONE BYTE CHAR IN GRAPHICS
E8 1335 R aron CALL G_WRITE2 i WRITE 2 BYTE CHARACTER IN GRAPHICS
H
EB 33 np SHORT WTC10 3=== END
WTCY: OVERRIDE 2MD,1ST BYTE OF 2 BYTE CODE
261 C6 45 FE 20 MoV BYTE PYR ES:[DI-2),' * ; ERASE 1ST BYTE OF 2 BYTE CODE
26: 80 65 FF 77 AND BYTE PTR ES:(DI-1),HAN_MASK; MASK OFF KJ-BIT
ES 11E6 R CALL WRITE_THO 3 WRITE THO BYTE CHARACTER IN REGEN
26: C6 05 20 MoV BYTE PYR ES:(DI J," * ; ERASE 1ST BYTE OF 2 BYTE CODE
26: 80 65 01 77 ARD BYTE PTR ES:(DI+1),HAN_MASK; MASK OFF KJ-BIT
F6 46 038 FF TEST BYTE PTR [BP+WGMODE], TRUE 3 GRAPHICS MODE ?
74 17 Jz WTC10 3 NO
B0 20 MOV ALY ¢ ; ERASE 1ST BYTE OF 2 BYTE CODE
8A 1E 0341 R MOV BL,BYTE PTR W_1ST_CHAR+1; GET ATTRIBUTE OF 1ST BYTE
50 PUSH AX 3 SAVE AX
53 PUSH BX ; SAVE BX
B2 FF MOV DL,-1 3 WRITE AT CURRENT CURSOR POSITON -1
E8 1213 R CALL G_WRITEL ; WRITE ONE BYTE CHAR IN GRAPHICS
58 POP BX 3 RESTORE BX
58 POP AX i RESTORE AX
82 02 MoV DL,2 3 WRITE CURRENT CURSOR POSITON +2
E3 1213 R CALL G_WRITEL i WRITE ONE BYTE CHAR IN GRAPHICS
E8 1335 R — ALL G_WRITE2 3 WRITE 2 BYTE CHARACTER IN GRAPHICS
88 46 02 © mov AX, [BP+MPOSN) ; GET COLUMN COUNT
04 02 ADD AL,2 i ADVANCE 2 BY 2 BYTE CHAR WRITING
3A 06 006A R cnp AL,BYTE PTR CRT_COLS - ; EXCEED END OF LINE ?
72 12 JB WTC11 3 NO
32 ¢0 XOR AL, AL s CLEAR SINCE MODULD OF CRT_COLS
FE C4 INC AH ; INCREMENT ROM
Fé &6 08 FF TEST BYTE PTR [BP+NGMODE], TRUE; GRAPHICS MODE *
76 08 9z WTC11 ; NO
50 PUSH AX 3 SAVE ROW/COLUMN
E8 15E8 R CALL GRAPH_POSN 3 SET NEW GRAPHICS WRITE POSITION
89 &6 00 MoV urouerosnl.ax 5 T0 [BP+WGPOSH)
58 POP 3 RESTORE ROM/COLUMN
WTC11:
8% 46 02 MoV (BP+HPOSN], AX i SET NEW ROW/COLUMN POSITION
SA POP DX 5 RESTORE FLAG OF WRITE CHARACTER ONLY
59 POP (4 ; RESTORE NUMBER OF CHARECTER
c3 RET
WRITE_THO_CHAR ENDP
’
H
} NRITE_TWO
1]
: THIS ROUTINE WRITES TWO BYTE CHARACTER IN REGEN
H
1 INPUT  [BP4W2CODE) = 2KD BYTE OF 2 BYTE cnne TO WRITE
i [BP4W2ATTR] = ATTRIBUTE FOR 2ND BYT
3 BN = ATTRIBUTE AT CURRENY cunson POSITION
) BL = ATTRIBUTE AT CURRERT CURSOR POSITION ¢ 1
i DL = FLAG OF WRITE CHARACTER ONLY
i ES1DI = REGEN ADDRESS YO WRITE
}
H OUTPUT ES:DI = REGEN ADDRESS TO WRITE NEXT CHARACTER
i
i CALL CHECK_ROSS_CHAR
H
i VOLATILE AX
}
H
WRITE_THO PROC  NEAR
51 PUSH X 3 SAVE CX
8A 2E 0340 R MoV CH,BYTE PTR W_1ST_CHAR ; GET 1ST CHARACTER'S CODE
8A 4E 04 MOV CL,BYTE PTR limuzcouzl i GET 2ND CHARACTER'S CODE
E8 1B6S R CALL CHECK_ROSS_CHAR 3 CHECK AND CONVERT ROSSIAN CHARACTER
8A CS MOV AL, CR 3 GET 1ST CHARACTER'S CODE
8A 26 0341 R MoV AH,BYTE PTR W_1ST_CHAR®1; GET 1ST CHARACTER'S ATTRIBUTE
0A D2 0R DL, 0L 3 NMRITE CHARACTER ONLY ?
74 02 J2 WRTTHO1 ; NO
8A E? MOV AH,BH i GET ATTRIBUTE AT CURRENT
WRTTWOL:
80 E¢ 77 AN AH, HAN_MASK 3 STRIP OFF ZEN,1ST/2ND BIT
80 cC a0 OR AH, ZENB1T 3 SET ZENKAKU BIT
AB STOSH

WRITE TO REGEN
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3A
8A

[1)
74

8A

80
AB

59
c3

1E
06
Fé
735
cé
53
16
07
8D

32
11

80
1 13
74

80
75

33

(]
66 05
D2
02
E3

cc &8

C3 80
05

06 0349 R 00

SE A
(1]
F9 AD
2A55
12

F9 20
18

ce

F3
0003

F3/ AB

33
AR

F6 06 0353 R FF
74 oC

ES
EB

E8
06
1F
L1
38

co

1884 R
0

1A63 R

F3

L,CL } GET 2ND CHARACTER'S CODE
:83 :H:KDP4H2ATTI1 } GET 2ND CHARACTER'S ATTR/CODE
OR pL,DL 3 WRITE CHARACTER ONLY ?
J2 WRTTHO2 3 NO
MOV AH,BL 3 GET ATTRIBUTE AT CURRENT + 1
THO2
MRT 'OR AR, ZEN2_MASK i SET ZENKAKU,2ND_BYTE BIT
STOSH 3 WRITE TO REGEN
poP cx i RESTORE CX
RET
WRITE_THO ENDP
’
H G_HRITEL
H
; THIS ROUTINE WRITES ONE CHARACTER IN GRAPHICS
3
3 INPUT AL = CHARACTER CODE VO WRITE
3 BL = ATTRIBUTE
3 DL = DISPLACEMENT FOR WRITE POSITIQN
3 [BP+WGPOSN] = WRITE POSITION
3 [BP+HPOSH]= ROW/COLUMN POSITION TO WRITE
3 (BP¢WR_SEG)= REGEN SEGMENT FOR GRAPHICS
3 (BP+WC_MODE]= CRT MODE (MASKED)
3 WORK [BP+UFONT - WFONT+17] = FONT PATTERN
H
H ouTPUT [BP+WGPOSN) = NEXT WRITE POSITION (IF DL = 0}
i
] CALL ENABLE_VRAM
i FONY
; G_WRT1
H
3 VOLATILE AX,3X,CX,DX,SI
H
H
G_WRITE1 PROC HEAR
PUSH DS 3 SAVE CURRENT DS
PUSH DI 3 SAVE CURRENT DI
PUSH ES 5 SAVE CURRENT ES
TEST BL,XOR_BIT 3 XOR WRITE BIT ON ?
JNZ G_WRT11 ; YES
— Mov GC_PRESENT,FALSE 3 GRAPHICS CURSOR FLAG OFF
G_MWRT11:
PUSH BX i SAVE COLOR ATTRIBUTE
PUSH $S # SET DESTINATION SEGMENT FOR FONT
POP ES ;3 T0 ES
ASSUME ES:STACK
LEA BX,[BP+WFONT]  ; SET DESTINATION OFFSET FOR FONT TO BX
XOR AH, AH : CLEAR FOR 1 BYTE CODE
MoV €X, AX i SET CHARACTER CODE TO CX
cMP CL,HALFTONE 3 HALF TONE CHARACTER ?
MOV AX,HT_FONT + SET FONT PATTERN OF HALF TONE
JE G_WRTT2 ; YES
cHp CL,' ¢ } SPACE ?
JNE G_MNRT13 i NO
i=== SPACE & HALF TONE CODE IS HANDLED SPECIALLY FOR
$===  IMPROVE THROUGHPUT OF “BASIC™ AND KANA-KAN
XOR AX,AX 7 CLEAR FOR FONT PATTERN OF SPACE
G_MRT12:
MOV DI,8% 5 SET DESTINATION ADDRESS
MOV CX.(CBOX_ROW-2)/2; SET CLEAR COUNT BY WORD
REP STOSW i SET FONT PATTERN
XOR AX,AX i
STOSW 5 CLEAR BOTTOM 2 ROMW
3=== INSURE V-RAM 1S ON FOR KANA-KAN INTERFACE
TEST KJROM_STAT, TRUE ; KJ-ROM IS ON ?
32 G_WRTI4 ; NO
CALL ENABLE_VRAM } MUST ENABLE VRAM FOR WRITE GRAPHICS PATTERN
JHP SHORT  G_WRT14
G_NRT13:
Hov AL,80H 3 SET FUNCTION OF REQUEST FONT WITH FULL BOX
gg:L DH,KJ_MODE 3 INDICATES XJ MODE
O_MRY14: FONT 3 GET FONT PATTERN
PUSH ES
0P Bs : SErTgsgnzur FOR FONT PATTERN
ASSUME DS:STACK
nov SI,BX } SET TOP ADDRESS OF FONT PATTERM
PaP X

3 RESTORE COLOR ATTRIBUTE



8E &¢
E8 1265 R

D1
D1

Bé
E8

EY
D1
1}
L1}
aB
72
E8
EB
81
€8
ED

134
E?

14F3 R
132¢ Rk

€7
E7

09
46

EC
03

14F3 R

1F

C7 3FM
1527 R

76

FB
E?

EB

06

0A

04
05

G_WRITEL ENDP

ES,[BP4WR_SEG)
ASSUME
G_WRT1

3 GEYT ACTUAL REGEN SEGMENT FOR GRAPHICS
ES1VIDEO_RAM
3 WRITE FONT PATTERN

7 RESTORE ES
+ RESTORE DI
i RESTORE DS

G_HWRT1

INPUY

ouTtPuT
CALL

e % e ®e B4 s we W Be e B4 e Be Be Be T4 Be Be Ve Te Ve Bo Te e Ve e

THIS ROUTINE WRITES

VOLATILE

GRAPHICS PATTERN

BL = ATTRIBUTE

DL = DISPLACEMENT

[BP+WGPOSN] = WRITE POSITION

(BP+WPOSH] = ROW/COLUMN POSITION T0 WRITE
[BP+WC_MODE)= CRT MODE (MASKED)

gg:Sl = FONT PATTERN ADDRESS

[BP+HGPOSK) =

REGEN SEGMENT

NEXT WRITE POSITION (IF DL=0)

AX,BX%,DX,S1,DI,ES

ASSUME CS:CODE, DS:INDETERMINATE, ES:VIDEO_RAM

G_WRT1 PROC

MoV
CBW
PUSH
ADD
L[
MOV
cnp
JE

cnp
JE

SAL
SAL

Moy
CALL

JNP
GHRT11:

SAL
SAL
MoV
MOV
SHR
Jc
CALL
Jup

GHRT12:

GHRT121:

NEAR

AL,DL

AX

AX, [BP+HGPOSN)
DI, AX

OH, [BP+WC_MODE)
DH,9

GWRT11

DH, 0BH
GWRT121

D, 0AH
GWRT13

DH. 4
CWRT1S

GWRTLS
DK, 6
GWRT16
DI,1
DIA

DH, CBOX_ROW/2
G_hW_¢4 -

GHRT110

0l
DI,1

DH,CBOX_ROW/(4/2); SET LOOP COUNT ¢ 18 ROW 7 & SCAN # 2 DEC. )

AX, [BP4HPOSN)
AH, 1

GHRT12

o_N_4

SHORT GWRT110
DI, 4000H-80
G_W_40

SHORT GWRT110

|13
DI
S1

BH,BL
BH,XOR_BIT
Bl.1

.1

A-57

} SET DISPLACEMENT

H 10 AX

3 SAVE IT

3 GET POSITION TO WRITE
H IN DI

i GET CRT MODE
3 320X200 16 COLOR ?
i YES

5 640X200 16 COLOR ?
: YES

i 640X200 & COLOR ?
i YES

i 320!200 4 COLOR ?

i

+ 320X200 & SHADE ?
YES

3 640X200 2 SHADE ?
: YES

i=== 160X200 16 COLOR: MODE &

3

3 OFFSETN4 SINCE & BYTES/CHAR

3 SET LOOP COUNT ( 13 ROMW 7 2 SCAN )

i WRITE ONE CHAR

§=== END

3==~ 320X200 16 COLOR

: OFFSETH4 SINCE 4 BYTES/CHAR

3 GET ROW COLUMN POSITION
3 ODD ROW ?

} YES

3=-= NRITE EVEN ROW CHARACTER
3 WRITE ONE CHAR

3=== WRITE ODD ROW CHARACTER
3 ADJUST WRITE ADDRESS FOR 0DD ROM
} WRITE ONE CHAR

3=== 640%200 16 COLOR

i<== WRITE V-RAM 2

SAVE ATTRIBUTE

SAVE REGEN POINTER

SAVE CHARACTER PATTERN ADDRESS

SAVE ATTRIBUTE TO aM
GET XOR BIT

SHIFT ATTRIBUTE FOR MRITE TO V-RAN2

- e -

- -
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oR BL.BH ; RESTORE XOR BIT
iiﬁf ;? E; SAL DI,1 ; OFFSETn2 SINCE 2 BYTES/CHAR
12¢6  B6 09 mov DH,CBOX_ROW/(4/2); SET LOOP COUNT ¢ 18 ROW 7 § SCAH # 2 DEC.)
8B 46 02 MoV AX,[BP+WPOSN]  ; GET ROW COLUMN POSITION
136h D0 £C SHR '":1122 i 00D RoW 1
Je GWRT H
Jasn. 12 62 ;—-E1¥nxrs ::z:ksuu CHARACTER
12CF E8 1498 R CALL G_W_1 i WRITE ONE CAl
1202 EB 07 Jnp SHORT GWRT123
GHRT122: 3=== WRITE ODD ROW CHARACTER
igg: 81 C7 3FBO ADD DI, 4000H-280 : ADJUST WRITE ADDRESS FOR ODD ROW
1208 E8 14C2 R - CALL G_W_10 i WRITE ONE CNAR
1208 GHRT123:
1200 SE POP s1 ; RESTORE CHARACTER PATTERN ADDRESS
120C SF POP Dt 3 RESTORE REGEN POINTER
1200 3B POP BX 3 RESTORE ATTRIBUTE
12DE 1E PUSH DS } SAVE DS
12DF E8 0000 E CALL DDS + POINT TO DATA AREA
1262 E8 1D9S R Cstl GET_gIRSEG 3 gE; ?§“$§'EQCCESS SEGERT OF V-RAM 1
125 B8E €O M ES,A ;
1287 IF POP os’ i RESTORE DS
i==~ WRITE V-RAM 1
E8 GWRT13: ;=== 640X200 4 COLOR
i%ca D1 E7 SAL DI, 1 i OFFSETN2 SINGE 2 BYTES/CHAR
12EA B6 09 MoV DH,CBOX_ROW/(4/2); SET LOGP COUNT ( 18 ROW # & SCAN # 2 DEC.)
12EC 8B 46 02 MoV AX,[BP+WPOSN]  ; GET ROW COLUMN POSITION
12EF DD EC SHR AH.1 ; ODD ROM ?
12F1 172 05 Jc GWRT14 : YES
i=-- WRITE EVEN ROM CHARACTER
12F3 E8 1498 R CALL G_u_1 } WRITE ONE CAHAR
12F6  EB 3¢ Jnp SHORY GWRT110  ;--- END
12F8 GWRT141 5==- WRITE ODD ROW CHARACTER
12F8 31 €7 3FBo ADD DI,4000H-30 i ADJUST WRITE ADDRESS FOR ODD ROM
12FC E8 14C2 R CALL G_MW_10 3 WRITE ONE CHAR
12FF EB 2B Jnp SHORT GWRT110
1301 GHRT1S: 3=== 320X200 ¢ COLOR/SHADE
1301 D1 E7 SAL bI,1 i OFFSETN2 SINCE 2 BYTES/CHAR
1303 86 09 HOV DH,CBOX_ROW/2  ; SET LOOP COUNT ( 18 ROW / 2 SCAN )
1305 E8 14C8 R CALL G_M_2 i WRITE ONE CHAR
1308 EB 22 Jnp SHORT GMRT110  ;--- END
1304 CWRT16: ;--- 640X200 2 SHADE
1300 Bé 09 MoV DH, CBOX_ROW/2 SET LOOP COUNT C 16 ROW # 2 SCAN )
130¢ GWRT17:
130¢ AC LODSB 3 GET WORD FROM CODE POINTS
130D Fé C3 80 TEST BL,XOR_BIT i SHOULD WE USE THE FUNCTION
1310 75 04 JNZ GWRT18 i TO PUT CHAR IN?
1312 AA ‘ STOSB i STORE IN REGEN BUFFER
1313 ac LODSE 3 GET NEXT ROW
131¢ EB OA JMP SHORT GWRT19
1316 GWRT18:
1316 26: 32 05 XOR AL,ES:[DI) # EXCLUSIVE OR WITH CURRENT DATA
1319 AA STOSB 3 STORE THE CODE POINT
}i}: ;E. 38 5% diFE iggsu ALLES:[D1+2000 ilacnxu FOR 0DD FIELD
2 +ES: 4+ H-
1320 GWRT19:
1320 26: 83 85 1FFF MoV ES: tnx¢zonon -11,AL ; STORE IN SECOND HALF
1325 83 €7 &F ADD DI,? ; MOVE TO NEXT ROW IN REGEN
1 bEE M. i DONE WITH LOOP ?
RT i NO
132¢ GHRT110: ;=== END
1358 & Por ax i RESTORE DISPLACEMENT
132F 75 03 INE GWRTI1L ;
i NO
1331 FF 4
1334 6 00 INC HORD PTR [BP4WGPOSN]  ; ADVANCE WRITE POSITION
GWRT111:
133 c3 RET
1335 G_WRT1 ENDP
;-----------—------------_-____,___~__________
. S
3 G_WRITE2
H
H
; THIS ROUTINE WRITES Two BYTE CHARACTER IN GRAPHICS
H =
: INPUT E;:::g:g:q] 2 WRITE POSITION
: Uheitons S ROW/COLUMN POSITION TO WRITE
i (8P s SEE} 2 ;EERIIU!E/CODE OF 2ND BYTE
: (BP eHCMEEy - EN SEGMENT FOR GRAPHICS

CURRENT CRT MODE (MASKED)
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OUTPUT
HORX

CALL

VOLATILE

[BP+WGPOSN] =
{BP4WFONT - WFONT+35] = FONT PATTERN

CHECK_ROSS_CHAR
1

NEXT WRITE POSITION

G_W_40
GET_DIRSEG
AX,BX,CX,DX,SI

G_WRITE2 PROC

F6 C3 80
75 05

Cé 06 0349 R 0O
8B 1E 03640 R
3

8A 46 04
8A S5E 05

GWRT21:

8D 5E 0A

8B C8
E8 1B6S5 R

B0 30

Es }AGS R
06

1F

88 F3

58

8E 46 06

8% 7E 00
8A 76 09
75 2F

By 0002
GWRT22:

B6 09
GURT23:
Fs C7 80O

04

EB 0A

GHRT
26: 32 08 2%

26: 32 85 1\FFF
26: 88 83 IFFF
83 C? &F

FE CE
7% EO

GWRT2S:

8A FB
€2 D7

E9 148E R

GWRT26:
80 FE 08

75 18

D1 E7

PUSH
PUSH
PUSH

TEST
JNZ

MoV

MoV
MoV

cmHp
JNE

MOV

PUSH
nov

LODS?
TEST
JNZ

STOSB
LODS

ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM

NEAR
DS i SAVE CURRENT DS
DI i SAVE CURRENT DI
ES i SAVE CURRENT ES
BL,XOR_BIT 7 XOR WRITE BIY ON ?
GHRT21 3 YES
GC_PRESENT,FALSE 3 GRAPHICS CURSOR FLAG OFF
BX,H_1ST_CHAR ; SET ATTRIBUTE OF 1ST BYTE TO BH
AH, BL 3 SET 1ST BYTE OF 2 BYVE CODE TQ AM
AL, [BP+W2CODE] ; SET 2ND BYTE OF 2 BYTE CODE 7O AL
BL,[BP+W2ATTR] ; SET ATTRIBUTE OF 2ND BYTE TG BL
X 7 SAVE COLOR ATTRIBUTE
sS 3 SET DESTINATION SEGMENT FOR FONT
ES H T0 ES

ASSUME ES:STACK
BX, [BP4WFONT] 5 SET DESTINATION OFFSET FOR FONT Y0 BX
CX, AX

CHECK_ROSS_CHAR

AL, 80H

DH,XJ_MODE
FONT

ES
DS

SI,.BX
X

ES, [BP+NR_SEG)

DI, {BP+NGPOSN)

i SET CHARACTER CODE TO CX
3 CHECK AND CONVERT ROSSIAN CHARACTER

SET FUNCTION OF REQUEST FONT WITH FULL 30X
INDICATES XJ MODE
GET FONT PATTERN

SET SES?ENY FOR FONT PATTERN

- o

T0
ASSUME  DS:STACK

i SET TOP ADDRESS OF FONT PATTERN
3 RESTORE COLOR ATTRIBUTE
i GET ACTUAL REGEN SEGMENT FOR GRAPHICS

ASSUME ES:VIDEO_RAM

} SET WRITE POSITION TO DI

DH, [BP+WC_MODE) ; GEV CRY MODE
DH. 6

GHRT26

X, 2

Dl
DH, CBOX_ROW/2

BH, XOR_BITY
GHRIZ?‘

3
JMP SHORT GWRT23

XOR
ST03B
LoDs®
XO0R

MOV
ADD

AL, ES:(DI]

AL,ES:(DI+2000N-1]

3 640X200 2 SHADE ?
i NO, MODE IS 8

s=== 640X200 2 SHADE

5 REPEAT 2 TIMES FOR LEFT/RIGHT PARY
3 SAVE REGEN ADDRESS TO WRITE

i NUMBER OF TIMES THROUGH LOOP

GET WORD FROM CODE POINTS
SHOULD WE USE THE FUNCTION
T0 PUT CHAR IN?

-

STORE IN REGEN BUFFER
GET NEXT ROW

-

+ EXCLUSIVE OR WITH CURRENT DATA
i STORE THE CODE POIN
} _AGAIN FOR 0DD FIELD

€3:(DI+2000H-1),AL ; STORE IN SECOND MALF

Di.79
DH
GWRT23
D1

DI

BH,BL
GWRT22

CWRT212

DH.8
GWRT27

DI,.1

A-59

3 MOVE TO NEXT ROW IN REGEN
: DONE WITH LOOP ?
PN

3 RESYORE !EGEN ADDRESS
i NEXT POSITIO
i SET ZND ATTRIIUYE T0 BN

3=== END
} 160X200 16 COLOR *
i NO

3=== 160X200 16 COLOR: MODE 8
i
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1349 D1 E7 SaL
13A3 53 PUSH
13AC  8A DF MOV
13AE B6 09 nov
1380 EB 14F3 R CALL
1383 83 €7 04 ADD
1386 SB POP
1387 36 09 MOV
1309 E8 14F3 R CALL
133C EY 148E R Jnp
138F CHRT27:
138F 30 FE §9 cHp
15¢2 75 32 JNE
13¢4 D1 E7 SAL
13C6 D1 E? SAL
13¢c8 53 PUSH
13C9 8A DF MOV
13¢3 B¢ 09 MOV
13CD 8B 46 02 Moy
1300 DO EC SHR
1302 72 OF Jc
1304 E8 14F3 R CALL
1307 83 C7 04 ADD
1304 SB PoP
1303 b6 09 Mov
130D E8 14F3 R CALL
1360 EY 143E R Jnp
13E3 GWRT28:
13E3 81 C7 3FBO ADD
1367 E8 1527 R CALL
13EA 33 €7 04 ADD
13ED SB POP
13EE B6 09 MoV
13F0  ES 1527 R CALL
13F3  E9 148E R Jnp
13F6 GWRT281:
13F6 80 FE 0B cMp
13FY 75 4D JNE
13Fp 83 PUSH
13FC 57 PUSH
13FD 56 PUSH
13FE 8B ¢3 ' MOV
1600 25 3030 AND
1403 81 E3 7¢7¢C AND
1407 D1 E2 SHR
16409 D1 EB SHR
1408 0B DB OR
140D D1 E? SAL
160F 53
16410 3A DF ;33“
1812 p6 09 MoV
1816 8D 46 02
a7 ob o8 Hoy
1619 72 o€ i
1613 E8 3493 R CALL
1601E 83 ¢7 02 ADD
1421 sp
1422 B4 o9 i
1626 E3 1493 g CALL
1627 g3 19 mp
1429
::zv 81 ¢7 3rmo ountzaz:ADD

2D E8 14C2 R CALL
4
1630 33 ¢7 o2 ADD
1433 sp
1436 3§ 09 Pop
1436 E8 14c2 g Mov
1439 CALL
1635 g GNRT233:
16434 &F :g:
1438 &

s POP

DI.1

BX

BL,BH

DH, CBOX_ROW/2
G_W_4

DI, ¢

X
DH, CBOX_ROW/2
G_W_4

GHRT212
DH, 9
GWRT281
DI, 1
DI,1

BX
BL,BH

OFFSETM4 SINCE 4 BYTES/CHAR

SAVE ATTRIBUTE
SET 1ST ATYRIBUTE

SET_LOOP COUNT ¢ 18 ROW # 2 SCAN )
WRITE LEFT PARY

NEXT WRITE POSITION

RESTORE ATTRIBUYE

SET _LOOP COUNT ( 18 ROW /7 2 SCAN )
WRITE RIGHT PART

=== END

o

-~ s e

-~

i 320%200 16 COLOR *
3 NO

i=== 320X200 16 COLOR
i

i OFFSETN¢ SINCE & BYTES/CHAR
i SAVE ATTRIBUTE
i SET 1ST ATTRIBUYE

DH,CBOX_RON/(4/2); SET LOOP COUNT ¢ 18 ROW 7 & SCAN 7 2 DEC. )

AX, [BP+WPOSN]
AH, 1

GWRT28

G_W_¢&

DI.,4

X
DH,CBOX_ROW/(4s2
G_MW_¢&

GWRT212

DI,4000K-80
6_W_40

DI.&

BX
DH, CBOX_ROK/ (4/2);

G_W_40
GWRT212

DH, 0BH
GWRT29

BX
DI
SI

AX, BX

B
BX,1
83X, 1
BX, AX
DI,}

BX
BL,BH

DH,CBOX_ROW/ (42

AX, (BP+WPOSN)
AH,1

GWRT282

6. W_1

01,2

BX

DH, CBOX_ROM/ (4/2)
o bOSET L

SHORT GWRT283

DI,4000H-3
6l 10 o0

01,2
BX

AX,XOR_BITN100H QR
X,7CTCH

3 GET ROW COLUMN POSITION
3 ODD ROW ?
3 YES

i=== WRITE EVEN ROW CHARACTER
3 WRITE LEFT PARY

3 NEXT WRITE POSITION

i RESTORE ATTRIBUTE

2; SET LOOP COUNT ( 18 ROW ~ 4 SCAN 7 2 DEC. )
i WRITE RIGHT PART

i=== END

i=== WRITE QDD ROW CHARACTER
} ADJUST FOR ODD ROW
i WRITE LEFT PART

? NEXT WRITE POSITION

3 RESTORE ATTRIBUTE
SET LOOP COUNT ( 18 ROMW 7 4 SCAN # 2 DEC. )

} WRITE RIGHT PART
i=== END

i 640X200 16 COLOR ?
i NO

i=== 6640X200 16 COLOR

#=== WRITE V-RAM 2

3 SAVE ATTRIBUTE

i SAVE REGEN POINTER

i SAVE CHARACTER PATTERN ADDRESS

i SAVE ATTRIBUTE TO BK
XOR_BIT 5 GET XOR BIT

i MASK XOR BIT
i SHIFT ATTRIBUTE FOR WRITE 10 V-RAMZ

1]
: RESTORE XOR BIT
5 OFFSETN2 SINCE 2 BYTES/CHAR

oy

8 SET _1ST ATTRIBUT

Vi SET LOOP COUNT ( 18 RO ~ 4 SCAN # 2 DEC.)
3 GET ROW COLUMN POSITION

i 00D ROW ?

1 YES

}=== WRITE EVEN ROW CHARACTER
i WRITE LEFT PART

} HEXT WRITE POSITION

! RESTORE ATTRIBUTE Ec.)
0P COUNT ¢ 18 ROW # 4 SCAN ¢ 2 DEC.

3 WRITE RIGHT PART

i=== END

i=== WRITE ODD ROW CHARACTER
i ADJUST FOR Qpp ROW

P WRITE LEFT PART
i NEXT WRITE POSITION

H RES"JRE AIIRIBUIE
DH CBOX ROW/ [ Y4
" o ( 2);

sl
D1
BX

A-80

c.)
SET_LOOP COUNT ( 18 RON / & SCAN / 2 DE
i WRITE RIGHTY PART

i RESTORE CHARACTER PATTERN ADDRESS
i RESTORE REGEN POINTER
3 RESTORE ATTRIBUTE



183¢ 1E PUSH DS 3 SAVE DS
143D E3 0000 E CALL DDS ; POIRT TO DATA AREA
1440 E8 1095 R CALL  GET_DIRSEG : GET DIRECT ACCESS SEGENT OF V-RAM I
1443 BE CO rov €S, } SET IT TO ES
1445 1F PoP DS 3 RESTORE DS
1446 EB 05 np SHORT  GWRT291 j--- WRITE V-RAM 1
1648 GWRT29:
1448 80 FE OA cnp DH, OAH J 640X200 4 COLOR
1448 75 2E JNE  GWRT211 3 NO, MODE = 4,5
144D GWRT291: ;--- 640X200 & COLOR
144D D1 E7 SAL DI, s OFFSETN2 SINCE 2 BYTES/CHAR
144F 53 PUSH  BX ; SAVE ATTRIBUTE
1450 3A DF hov BL.BH ; SET 1ST ATTRIBUTE
1452 86 09 MOV DH,CBOX_ROM/(4/2); SET LOOP COUNT 18 ROW # & SCAN # 2 DEC.)
1456 88 46 02 MOV AX,[3P+HPOSK]  ; GET ROM COLUMN POSITION
1457 DO EC SHR AH1 ; 0DD ROW ?
1659 72 0OE JC GWRT210 H
i--= WRITE EVEN ROM CHARACTER
1458 E8 1493 R CALL G_MW_1 ; WRITE LEFT PARY
145 83 C7 02 ADD  DI.2 : NEXT WRITE POSITION
1661 5B rop X ; RESTORE ATTRIBUTE
1462 B6 09 MOV DH,CBOX_ROW/(4/2); SET LOOP COUNT ( 18 ROM # & SCAN # 2 DEC.)
1464 E8 1498 R CALL G_MW_1 ; WRITE RIGHT PART
1467 EB 25 e SHORT GWRT212  ;--- END
1469 GHRT210: -1 WRLTE 0DD RO CHARACTER
1469 81 €7 3FBO ADD DI, 4000H-80 3 ADJUST FOR ODD ROM
146D ES 14C2 R CALL  G_W_10 i WRITE LEFT PART
1470 83 ¢7 02 ADD 01,2 5 HEXT WRITE POSITION
1473 5B POP 134 RESTORE ATTRIBUTE
1474 36 09 nov OH, CBOX_ROM/(4/255 SET LOOP COUNT ¢ 18 ROW # & SCAN # 2 DEC.)
1476 E8 14C2 R CALL  G.W_10 : MRITE RIGHT PART
1479 €8 13 e SHORT GWRT21Z  ;--- END
1478 GWRT211: 3=== 320X200 4 COLOR/SHADE
1478 D1 E7 saL DI.1 i OFFSETNZ SINCE 2 BYTES/CHAR
147D 53 PUSH DX : SAVE ATTRIBUTE
147E  8A OF nov 3L, BH i SET 1ST ATTRIBUTE
1480 Bé 09 MoV DH, CBOX_ROW/2 7 SET LOOP COUNT ( 13 ROW # 2 SCAN )
1482 ES 14C8 R CALL 6.2 i WRITE LEFT PART
1485 83 €7 02 ADD 1.2 i NEXT WRITE POSITION
16488 5B POP BX 3 RESTORE ATTRIBUTE
1489 B6 09 MoV DH,CBOX_ROW/2  ; SET LOOP COUNT ( 18 ROM 7 2 SCAN )
1483 ES 14c8 R CALL  G_W_2 3 WRITE RIGHT PARY
148E GHRT212: === END
148E 88 0002 MoV aX,2 ;
1491 01 46 00 ADD [BPAMGPOSN),AX ; ADVANCE MRITE POSITION
149¢ 07 poP Es ; RESTORE ES
16495 SF PoP o1 i RESTORE DI
1496 1F PoP H } RESTORE DS
1497 C3 RET
1498 G_WRITE2 ENDP
}
H
) o_W_1 :
H
) THIS ROUTINE WRITES ONE CHARACTER PATTERK INTO REGEW
) € 640X200 4 COLOR
}
3 INPUT  BL = ATTRIBUTE
: DH = ROM NUMBER OF ONE SCAN BANK
} DSiST = CHARACTER PATTERN ADDRESS
} ES:DI = REGEN ADDRESS TO WRITE
H
5 ouTPYT NONE
1]
; cALL €X_2817
] G_W_R1
}
i VOLATILE AX,BX,DH, 81
}
' - e
ASSUNE CS$:CODE, DS:STACK, ES:VIDEO_RAM
1498 oMl PROC  MEAR
1498 E3 1520 R CALL  EX_28IT i EXPAND LOW 2 BITS IN BX
=== MRITE CHARACTER
1498 57 PUSH DI i SAVE REGEN POINTER
149¢ oLl
149C  EB 1554 R CALL  G_MRI 3 DO FIRST DOT ROMW
169F 81 ¢7 2000 ADD 0T,2000H ; ADJUST REGEN POINTER
14A3 E8 1354 R CALL  G_WRI 3 DO NEXT DOT Row
18A6 31 €7 2000 ADD  DY,Z000H ; ADJUST REGEM POINTER

A-61
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DEC oH 3 ALL DONE ?
14AA  FE CE 2 Jz GW13 3 NO
14AC 74 12 cH12t
W_R1 + DO NEXT DOT ROW
I s4 R b ST.Zooow ; ADJUST REGEN POINTER
il &3>2000 CALL  G_W Rl : DO NEXT DOT ROW
i:u E8 1554 R sus DI,E000K-160 3 ADJUST REGEN POINTER TO NEXT ROW
1488 81 EF 5F60
DEC DH
148C  FE CE hH o1l 5 KEEP GOING
s I3t op bI ; RECOVER REGEN POINTER
1ece 3 RET
e G_M_1  ENDP
14c2
3
: 6_H_10
: THIS ROUTINE WRITES ONE CHARACTER PATTERN INTO REGEN ¢ FOR ODD ROM )
; 640X200 % COLOR
; INPUT  BL = ATYRIBUTE
' DH = ROW NUMBER OF ONE SCAN BANK
H DS:SI = CHARACTER PATTERN ADDRESS
: ES:DI = REGEN ADDRESS TO WRITE
! oUTPUT NONE
; CALL EX_28IT
: (G_W_1)
H
; VOLATILE AX,BX,DH,S1
: -
ASSUME CS:CODE, DS:STACK, ES:VIDEO_RAM
1ee2 G_M_10 PROC  NEAR
CALL  EX_2BIY EXPAND LOW 2 COLOR BITS 1N BL
14C2 €2 152D R P WRTTE CHARACT
145 57 PUSH DI 3 SAVE REGEN POINTER
14C6 €D E6 JHe Ski2
o— G_M_10 ENDP
H
H
H G_W_2
H
: THIS ROUTINE WRITES ONE CHARACTER PATTERN INTO REGEN
; € 320X200 4 COLOR, 320X200 & SHADE
H
i INPUT  BL = ATTRIBUTE
i DH = ROW NUMBER OF ONE SCAN BANK
; DS:SI = CHARACTER PATTERN ADDRESS
; ES:DI = REGEN ADDRESS TO WRITE
; oUTPUT NOKE
i caLL G_M_R2
; VOLATILE AX, BX,DH, §1
H
14c8 6_M_2 PROC  NEAR
14c8 84 D3 nov DL, BL 3 COPY ATTRIBUTE TO DL
;=--EXPAHNDS THE LOW 2 BITS IN BL TO FILL THE BX
14CA 80 E3 83 AND BL.3 i ISOLATE THE COLOR BITS
166D 84 €3 nov AL, BL ; COPY T0 AL
14CF 51 PUSH  ©X ; SAVE REGISTER
1600 B9 0003 cre ™ ex, 8 i NUMBER OF TIMES TO DO THIS
t
14D DO EO SAL A
1405 D0 0 sAL A J LEFT SHIFT B
1oy ORop  BLaAL i :»xnlstuehco}:on YERSION INTO BL
5 ALL ©
1603 8A FB MOV BH.BL } FILL UPP
1600 59 POP cx : neo'islr’rsusz t
140 b=== WRITE cmucrsa
teoF cuzz, FUSM o } SAVE REGEN POINTER
14DF €8
1462 & é;’gn:. CALL n.ru R2 } DO FIRST 2 BYTES
1466 €8 15728 éﬂﬂ DT,2000H i NEXT SPOT IN REGEN
14E9 81 EF 1FBO sus oT“z:Eou-n i DO NEXT 2 BYTES
EF 5 CE DEC  pK
75 EE
INZ 22 i KEEP GOING
14F1  sf Sip
14F2 ¢} REY DI i RECOVER REGEN POINTER
14F
3 6.2  Enpp
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G_N_%

THIS ROUTINE WRITES ONE CHARACTER PATTERN INTO REGEN
( 160X200 16 COLOR, 320X200 16 COLOR )

INP BL = ATTRIBUTE (LOW 4 BITS)
ur DH = ROW NUMBER OF ONE SCAN BANK
(BP+WC_MODE)= CURRENT CRT MODE (MASKED)

e we we me wr e W e we e S S5 W e N e s B0 e We W

DS:SI = CHARACTER PATTERN ADDRESS
ES:DI = REGEM ADDRESS TO WRITE
UTPUT NONE
CALL EX_4BIT
_H_R¢
VOLATILE AX, DX, DK, SI
14F3 G_W_& PROC NEAR
14F3 EB 1542 R CALL EX_4BIT 3 EXPANDS THE LOW 4 BITS
;=== WRITE CHARACTER
164F6 57 PUSH [1}4 3 SAVE REGEM POINTER
164F7 G412
14F7 E8 153C R CALL G_W_R4 3 EXPAND DOT ROW IN REGEN
14FA 81 €7 2000 ADD DI, 20004 ; POINT TO NEXT REGEN ROW
14FE E8 153C R CALL G_W_R& 3 EXPAND DOT ROW IN REGEN
1501 80 7€ 09 09 P BYTE PTR [BP+WC_MODE],09H 5 USING 32K REGEN AREA?
1505 75 16 JNE GWe3 ; JUMP IF 16K REGEN
1507 FE CE DEC DH 3 DECREMENT COUNTER
1509 76 1A Jz GHa4 3 ALL DONE
1508 81 C7 2000 ADD DI,2000H 3 POINT TO NEXT REGEN ROM
150F GHé2:
150F E8 158C R CALL G_b_R& 3 EXPAND DOT ROM IN REGEN
1512 &1 €7 2000 ADD DI,2000H 3 POINT TO NEXT REGEN ROW
1516 EB8 158C R CALL G_W_R4 ; EXPAND DOT ROW IN REGEN
1519 81 EF 3FBO sus DY.4000H-80 3 ADJUST REGEN POINTER
151D GW43:
i151D 81 EF 1FBO sus DI,2000H~-80 i ADJUST REGEN POINTER YO NEXT ROW
1521 FE CE DEC DH
1523 75 D2 JNZ GH41 } KEEP GOING
1525 GH44:
1525 SF POP DI ; RECOVER REGEN POINTER
1526 C3 RET
1527 C_M_& ENDP
]
1
3 G_M_40
1
3 THIS ROUTINE WRITES ONE CHARACTER PATTERN INTO REGEN (ODD ROMW)
3 ¢ 160X200 16 COLOR, 320X200 16 COLOR )
]
} INPUT B = ATTRIBUTE (LONW 4 BITS)
3 DH = RON NUMBER OF ONE SCAN BANK
i [BP+NC_MODE)= CURRENT CRT MODE (NIBBLE)
] DS:SI = CMARACTER PATTERN ADDRESS
: ES:DI = REGEN ADDRESS TO WRITE
3 outPUT NONE
i
i CALL 41T
i toa
H
: VOLATILE AX,BX,DH, 81
i
1527 6_M_60 PROC NEAR
1527 €8 1542 R CALL EX_4BIT 3 EXPANDS THE LOW 4 BITS
3=== WRITE CHARACTER
1524 57 PUSH DI i SAVE REGEN POINTER
1528 E® €2 ne Ghe2 H
152D G_W_40 ENDP
EX_2317

THIS ROUTINE EXPANDS LOW 2 COLOR BITS IN BL
( 640X200 4 COLOR )

INPUT 8L = ATTRIBUTE

- e e e e e e 2o Be e e e e e

OUTPUT DL = ATIRIBUTE

BX = EXPANDED COLOR
CaLL NONE
VOLATILE AX,BX
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1542

1542
1544

1545
1543

154A
154C

156E
1350
1552
1553

1354

D3

co
c3

FF
3
FF

8A DI

51

80 E3 OF
8A FB

31 0¢
b2 E7

0A FB
8A DF

3
c3

AC
A
23

E0
c3

F6 C2 8o

74

26: 32 2%

07

26: 32 45 11

26: 88 25
26: B8 45

c3

01

ASSUME CS:CODE, DS:STACK, ES:VIDEO_RAM

EX_2BIT PROC  HEAR
MOV DL.BL 3 COPY ATTRIBUTE TO DL
3-=- EXPAND LOW 2 COLOR BITS IN BL (C1CH)
XOR AX, AX 5 INTO BX (€0COCOCOCOCHCOCOC1CICICICICICICT)
TEST  BL.1 3 CO COLOR BIT ON?
Jz EX21 3 HO, JUMP
MoV AH, OFFH § YES, SET ALL €0 BITS ON
Ex281:
TEST  BL,2 i C1 COLOR BIT O}
9z X282 i HO, JUMP
Mov AL, OFFH i YES, SEV ALL C1 BITS ON
EX2B2:
nov BX, AX 5 COLOR MASX IN BX
RET
EX_2BIT ENDP
H
i EX_4BIT
3
s THIS ROUTINE EXPAHDS LOW 4 COLOR BITS IN BL
; ¢ 160X200 16 COLOR, 320X200 16 COLOR )
H
H INPUT  BL = ATTRIBUTE (LOW 4 BITS)
H OUTPUT DL =  ATTRIBUTE
; BX = EXPANDED ATTRIBUTE
H
; CALL NONE
H
H VOLATILE AX
;
EX_4BIT PROC  NEAR
MoV DL, BL 3 COPY ATTRIBUTE TO DL
PUSH X 3=--EXPANDS THE LOW & BITS IN BL TO FILL BX
AND BL.OFH : ISOLATE THE COLOR BITS
MoV BH,BL : COPY TO BH
MOV cL.& ; MOVE 70 HIGH HIBBLE
SHL BH.CL
R BH,BL 3 MAKE BYTE FROM HIGH AND LOW NIBBLES
MOV BL.BH ;
POP cx
RET
EX_4BIT ENDP
H
H
3 G_M_R1
: THIS ROUTINE WRITES ONE ROW OF CHARACTER PATYERN INTO REGEW
;. EXPAND 1 DOT ROW OF A CHAR INTO 2 BYTES
3 ¢ 640X200 & COLOR )
H
; INPUY  BX = EXPAKDED ATTRIBUTE
i DL = ATTRIBUTE
i DS:SI = CHARACTER PATTERN ADDRESS
; ES:DI = REGEN ADDRESS TO WRITE
3
5 QUTPUT SI = SI41
H
; cALL HONE
H
; VOLATILE AX
3
;
ASSUME CS:CODE, DSiSTACK, ES:VIDEO_RAN
G_M_R1 PROC  HEAR
LODS? 3 GET CODE POINT
MoV AH, AL 3 COPY INTO AH
AND AX, BX 3 SET COLOR
TEST  DL,XOR_BIT 3 XOR FUNCTION?
3z 11 i NO, JuMP
XOR AH,ES:(DI) 3 EXCLUSIVE OR WITH CURRENT DATA
X0R AL,ES:(DI*1] ! ur
GWR11:
MoV ES:(DI),AH 3 STORE I
noy R ¥ REGEN BUFFER
REY
G_H_R1 ENDP
D T ]
; EX_W_R2
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THIS ROUTINE EXPANDS ONE ROH OF CHARACTER PATTERN
AND WRITES IT INTO REG

1

H

1

3 INPUT AL = CHARACTER PATTERN

: BX = EXPANDED ATTRIBUTE

H DL = ATTRIBUTE

} DS1ST = CHARACTER PATTERN ADDRESS

; ES:DI = REGEH ADDRESS TO WRITE

H

; OUTPUT §I = sIe1

} cALL EX_NIBBLE

; (GTM_R2)

H

; VOLATILE AX

3
156D EX_W_RZ PROC  NEAR
156D E8 15C2 R CALL  EX_NIBBLE } QUAD UP THE LOM NIBBLE
1570 EB 04 JMP SHORT GWR21
1572 EX_W_R2 ENDP

H

H

; G_W_R2

3 THIS ROUTIHE WRITES ONE ROW OF CHARACTER PATTERN INTO REGEM

; EXPAND 1 DOT RO GF A CHAR INTO 2 BYTES

; ( 320X200 4 COLOR, 320X200 & SHADE )

H

; NPT BX T EXPANDED ATTRIBUTE

; DL = ATTRIBUTE

i DS:SI = CHARACTER PATTERN ADDRESS

; ES:DI = REGEN ADDRESS T0 WRITE

1

; OUTPUT SI = SIs1

H

; CALL EX_BYTE

H

: VOLATILE AX

]
1572 G_W_R2 PROC  NEAR
1572 AC LODSB 5 GET CODE POINT
1573 ES 15A0 R CALL  EX_BYTE ; DOUBLE UP ALL THE BITS
1576 GHR211
1576 23 ¢3 AND  AX,BX ; CONVERT THEM TO FOREGROUND COLOR

H A
1578 Fé C2 80 TEST  DL,XOR_BIT i IS THIS XOR FUNCTION?
1578 74 07 kH GNR22 i RO, STORE IT IN AS IT IS
1510 26: 32 2% XOR  AH,ES:[DI] 3 DO _FUNCTION WITH WALF
1580 26: 32 45 01 XOR  AL,ES:(DI+1)  ; AND WITH OTHER HALF
1584 GMR22:
1584 26: 88 25 MOV ES1[DI),AN 3 STORE FIRST BYTE
1587 261 88 45 01 MOV ES:[DI*1),AL  ; STORE SECOND BYTE
1588 ¢3 RET
158¢C G_M_R2 ENDP
G_W_R¢

THIS ROUTINE WRITES ONE ROM OF CNARACTER PATTERN INTO REGEN
EXPAND 1 DOT ROW OF A CHAR INTO 4 BYTES

( 160X200 16 COLOR. 320X200 16 COLOR )

. s e e e v . e e Be we Be e e e W 8o e

INPUT  BX = EXPANDED ATTRIBUTE
oL = ATTRIBUTE
DS:SI = CHARACTER PATTERN ADDRESS
ES:D1 = REGEN ADDRESS TO WRITE
OUTPUT SI = SI+}
CALL EX_W_R2
VOLATILE AX
158¢C G_W_R¢ PROC NEAR
158C AC LODSB 5 GET CODE POINT
1580 50 PUSH AX } SAVE
158E 51 PUSH (34
158F Bl 04 MOV cL, 6 3 MOV HIGH NIBBLE TO LOW
1591 D2 E8 SHR AL, CL
1593 59 POP cx
1594 E8 156D R CALL EX_W_R2 i EXPAND TO 2 BYTES & PUT IN REGEN
1597 58 POP AX i RECOVER CODE POINT
1598 47 INC 3 ADJUST REGEN POINTER
1599 47 INC nI
159A E8 156D R CALL EX_M_R2 ]

EXPAND LOW NIBBLE & PUT IN REGEM
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DEC oI : RESTORE REGEN POINTER
1590 ¢F DEC oI
159E oF
RET
159F €3
G_N_R¢ ENDP
1548
H
; EX_BYTE EXPAND BYTE
: THIS_ROUTENE TAKES THE BYTE IN AL AND DOUBLES ALL
: OF THE BITS, TURNING THE 8 BITS INTO 16 BITS.
; THE RESULT IS LEFT IN AX
f INPUT AL = BIT TO DOUBLE
H
i OUTPUT AX = DOUBLED BITS
H CALL NONE
3
: VOLATILE NONE
BYTE PROC  NEAR
1540 &
PUSH DX i SAVE REGISTERS
1540 $2 PUSH cx
1541 31 PUSH  BX
1502 53 SuB DX, DX 3 RESULT REGISTER
1543 28 D2 MoV €X.1 i MASK REGISTER
1545 B9 0041 EXBYTEL:
1548 ps Mo BX, AX ; BASE INTO TEMP
19A0, BY: DS AND BX.CX ; USE MASK TO EXTRACT A BIT
I e OR DX, BX i PUT INTO RESULT REGISTER
SHL AX.1
ise 1 & SHL  oxXi1 i SHIFT BASE AND MASK BY 1
I MOV BX. AX i BASE TD TEMP
13be 23 b9 AND BX.CX : EXTRACT THE SAME BIT
1586 0B D3 OR DX.BX i PUT INTO RESULT
SHL X, 1 i SHIFT ONLY MASK NOW., MOVING TO NEXT BASE
10 73 ¢ JINC EXBYTEL : USE MASK BIT COMING OUT TO TERMINATE
1s0c 83 €2 moy AX, 0 : RESULT TO PARM REGISTER
158E 38 POP o i RECOVER REGISTERS
158F 59
13 & RET o i ALL DONE
15¢1 €3 RET ;
15C2 EX_BYTE ENDP
3
H
i EX_NIBBLE EXPAND NIBBLE
i
: THIS ROUTINE TAKES THE LOM NIBBLE IN AL AND QUADS ALL
: OF THE BITS, TURNING THE & BITS INTO 16 BITS.
; THE RESULT IS LEFT IK AX
H
H INPUT AL = NIBBLE DATA
35
; OUTPUT AX = QUADED BITS
i
: CALL NONE
H
; VOLATILE NONE
;
15¢2 EX_NIBSLE PROC  NEAR
152 52 PUSH DX i SAVE REGISTERS
15¢3 33 p2 XOR DX, DX i RESULT REGISTER
15¢5 A3 08 TEST  AL,8
15C7 74 03 Jz EXNBL1
15¢y 30 CE Fo orR DH. OFGH
15¢c EXNBLI: '
15CC A8 04 TEST ALLG
15CE 76 03 Jz EXNBL2
1500 80 CE oOF or DH. OFK
1503 EXNBL2:
1503 A3 02 TEST AL,2
1505 74 03 iz EXhSLY
1507 80 CA FO oR D
1504 —— L, OFOH
13¢ 7% 53 TEST AL,
IF3 EXNBL4
150E 80 CA OF
oR ,
1361 g c2 EXKBL4 oL 0FH
1563 5A oy AX. % i RESULY TO PARM REGISTER
1564 3 RET } RECOVER REGISTERS
15€5 i ALL DOKE

EX_NIBBLE Enpp



GRAPH_POSITION

THIS ROUTINE TAKES THE CURSOR POSITION CONTAINED IN
THE MEMORY LOCATION, AND CONVERTS IT INTO AN OFFSET
INTO THE REGEN BUFFER, ASSUMING ONE BYTE/CHAR.

FOR MEDIUM RESOLUTION GRAPHICS, THE NUMBER MUST
BE DOUBLED.

INPUT NO REGISTERS,MEMORY LOCATION CURSOR_POSN IS USED
OUTPUT  AX CONTAINS OFFSET INTO REGEN BUFFER

VOLATILE HONE

B T

ASSUME CS5:CODE, DS:DATA, ES:VIDEO_RAM

15E5 GRAPH_POSITIOR PROC NEAR
15E5 Al 035C R nov AX,CURSOR_POSN 3 GET CURRENT CURSOR

15E8 GRAPH_POSH LABEL  NEAR
1568 53 PUSH B i SAVE REGISTER
1569 51 PUSK X 3 SAVE CX
15EA 3B D8 MOV BX,AX : SAVE A COPY OF CURRENT CURSOR
15EC &4 C6 MOV AL.AM : GET ROMS TO AL
15EE  F6 26 004a R MUL  BYTE PTR CRT_COLS ; MULTIPLY BY BYTES/COLUMN
15F2  8A 3E 0049 R MOV BH,CRT_MODE  ; GET CRT MODE
15F6 20 E7 OF AND  BH.KJ_GFF i MASK VIDED PROCESSOR NO. OFF
15F9 80 3F 0049 R 16 CMP  CRT_MODE,KJGRAPH; KANJI GRAPHICS MODE '
\5FE 73 0B JAE  GRPBSZ : YES
3--= AH/ANK GRAPHICS MODE

1600 80 FF 09 P BH,9 i MODE USING 32K REGEN?
1603 73 02 JHE  cRPOS1 i YES, JUMP
1605 D1 Eo SHU a1 i MULTIPLY % 4 SINGE & ROWS/BYTE
1607 GRPOSL:
1607 D1 ED SHL AX,1
1609 €8 I3 JNP SHORT GRPOSA
1608 GRPOS2: i=-== KANJI GRAPHICS MODE
1608 8B ¢8 MOV CxX,AX 3 SAVE AX VALUE FOR AFTER CALCULATION
160D 80 FF 09 cHP BH9 ; MODE USING 32K REGEN?
1610 73 06 INC  GRPOS3 i YES, JUMP
1612 D1 EO AL AX.1 : MULTIPLY M 9 SINCE 18/2=9 RONS/BYTE
1614 D1 E1 saL oxi1 ;
1616 GRPOS3:
i n N

SAL AXo1 ; MULTIPLY ® 4.5 SINCE 18/4=4.
iels b1 E0 T ; SINCE 18/4=4.5 ROMS/BYTE
161¢ 03 C1 ADD  AX.cx ;
161 24 FE GRPOSA:

SUB  BH.BH } ISOLATE COLUMN VALUE
1620 03 ¢3 ADD  AX.BX ; DETERMINE OFFSET
1622 59 POP X 3 RESTORE CX
1623 s POP  BX i RECOVER POINTER
1624 c3 RET

I ALL DONE

1625 GRAPH_POSITION ENDP

GRAPHICS WRITE

THIS ROUTINE WRITES VTHE ASCII CHARACTER T0O THE CURRENT
POSITION ON THE SCREEN.

INPUT AR

AL
BL

CURRENT CRT MODE (MASKED)

CHARACTER TO WRITE

COLOR ATTRIBUTE TO BE USED FOR FOREGROUND COLOR

IF BIT 7 IS SETV, THE CHAR IS XOR'D INTO THE REGEN B

(0 IS USED FOR THE BACKGROUND COLOR)
NUMBER OF CHARS TO WRITE

DS = DATA SEGMENY

ES = REGEN SEGMENT
QUTPUT NOTHING

CALL

[ e S

iwion

[

FONT
GRAPH_POSITION

G_W_2
G_MW_4

WORK (BP+WC_MODE)= CURRENT CRT MODE (MASKED)
{BP+WFONT - WFONT#7) = FONT PATTERN

VOLATILE AX,BX,CX,DX,$1,D1,D8
FOR BOTH ROUTINES, THE IMAGES USED TO FORM CHARS ARE CONTAINED IN
ROM.

- e % B W = Be B e B Be Be e Be e Ve Ve We We o

ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM
1625 GRAPHICS_WRITE PROC NEAR
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PUSH  BP i SAVE CURRENT BP
1625 55 sus SP,GW_LOCAL 3 ALLOCATE LOCAL WORK AREA
1626 53 Eg 12 MOV BP,SP i ASSIGH BP AS FRAME POINTER
1629 3
P4WC_MODE],AH ; SAVE CURRENT CRT MODE
1628 88 66 09 MoV [BP4WC_] .
PUSH  ES § SAVE REGEN SEGMENT
1s§§ g: PUSH  AX } SAVE CODE POINT AND CRT MODE VALUE
16
PUSH  BX 3 SAVE COLOR ATTRIBUTE
i::: 33 PUSH  €X 3 SAVE NUMBER OF CHAR
PUSH  §S i SET DESTINATION SEGMENT FOR FONT
1832 16 POP ES i 10 Es
1433 07 ASSUME  ES:STACK
5 10 BX
1636 8D SE OA LEA BX, [BP4WFONT]  ; SET DESTINATION OFFSET FOR FONT T0
32 E6 XOR AH, AH 3 CLEAR FOR 1 BYTE CODE
}231 88 2 © MOV CX, AX + SET CHARACTER CODE TO CX
8 MoV AL,80H 3 SET FUNCTION OF REQUEST FONT WITH FULL BOX
e N MOV DH, 0 ; INDICATES ANK MODE
1637 Es 13 v CALL FONT i GET FONT PATTERN
1642 8 F3 MoV SI,BX 3 SET TOP ADDRESS OF FONT PATTERN
. 59 POP cx 3 RESTORE NUMBER OF CHAR
1Y 5 POP BX 3 RESTORE COLOR ATTRIBUTE
3--DETERMINE POSITION IN REGEN BUFFER ro PUT CODE POINTS
1646 E8 1SES5 R CALL GRAPH_POSITION ; FIND LOCATION IN nsczn BUFFER
1649 38 F2 Hov DI, AX ; REGEN POINTER IN D
s==- DETERMINE ascxou T0 GET CODE POINTS FROM
1668 S8 POP AX 3 RECOVER CODE POINT AND CRT MODE
164C 06 PUSH ES 7 SET_FONT PATTERN SEGMENT
164D 1F POP DS H 0
ASSUME  DS:STACK
164E 07 POP ES : RESTORE aeszu SEGMENT
ASSUME ES:VIDEO_R
164F 80 FC 04 cup AH, & ; 320X200 4 COLOR ?
1452 74 SB JE GRWRTS i YES
1656 80 FC 05 cHp AH, S ; 320X200 4 SHADE ?
1657 74 5¢ JE GRWRTY i YES
1659 30 FC 9A cnp AH, 0AH 3 640X200 4 COLOR ?
165C 74 42 JE GRWRT? i YES
165€ 80 FC 06 cHP AK, 6 i 640X200 2 SHADE ?
1661 75 2B JHE GRWRTS i NO, MODE IS & OR 9
1663 GRWRT1:
1663 57 PUSH DI i SAVE POINTERS
1664 56 PUSH sI ;
i==~ 640X200 2 SHADE
1665 36 04 MoV DH,8/2 3 NUMBER OF TIMES THROUGH LOOP
1667 GRWRT2:
1667 AC LODS3 3 GET WORD FROM CODE POINTS
1668 F6 €3 80 TEST BL,XOR_BIT 3 SHOULD WE USE THE FUNCTION
1668 75 04 JNZ GRMWRTS 7 TO PUT CHAR IN
166D A STOSB STORE IN REGEN BUFFER
166E AC - LODSB GET NEXT ROW
166F EB oA JMP SHORT GRWRTS
1671 GRHRT3:
1671 26: 32 o8 XOR AL,ES:[DI) 3 EXCLUSIVE OR WITH CURRENT DATA
}:;; :é E;gg: 3 STORE THE conEFnggr
3 AGAIN FOR 0DD FIEL
1676 261 32 85 IFFF XOR AL,ES:(DI+2000H-1)
1678 GRWRTG:
1678 26: 88 85 1FFF nov Esxtnxozaoou -1],AL ; STORE IN SECOND HALF
1680 283 €7 4F ADD DI 3 MOVE TO NEXT ROW IN REGEM
1683 FE CE DEC DK # DONE WITH LOOP ?
1685 715 E0 JNZ GRURT2 ; NO
1687 Sg POP s1 s
1688 SF PoP D1 ;
1689 47 IHe I
1680 E2 b7 LOOP  GRWRT1 :
163C EB 26 Jup SHORT GRWRT11  ;--- gNp
168E
168€ D1 E7 GRHRTS: i —_ 5==- 160/320X200 16 COLOR
1690 D1 E7 SAL DI, ;
1692 .1 } OFFSETX4 SINCE 4 BYTES/CHAR
T GRWRT6
N PUSH st :
93 86 04
1695 E8 14F3 R ggrl Du.sztatz: ; ;EI‘Eoop COUNT ¢ 8 ROW # & SCAN 7/ 2 DEC.)
— i ONE CHAR
1698 83 €7 04 A CEAR
1698 SE rog 2}.« ;
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169C E2 F4 LooP GRWRTS ]

169 EB 1C Jne SHORT GRWRT11  j=--- END
164 GRWRTT: $=-= 640X200 & COLOR
1640 b1 ©7 sAL 01,1 i OFFSETN2 SINCE 2 BYTES/CHAR
16A2 GRWRTS:
16A2 56 PUSH  SI ;
16A3  B6 06 MoV DH,8/(4/2) 3 SET LOOP COUNT 8 ROW 7 4 SCAN # 2 DEC.)
16A5 ES 1498 R CALL G2 i WRITE ONE CHAR
16A8 47 e oI ;
16A9 47 e I 3
16A4  SE POP s1 5
16AB  E2 FS$ LOOP  GRWRTS ;
16AD EB 0D e SHORT GRWRT11  ;=-- END

GRURTY: === 320X200 4 COLOR/SHADE
AP o sAL DI.1 | OFFSETH2 SINCE 2 BYTES/CHAR
1681 GRWRT10:
1681 S6 PUSH  SI ;
1682 BS 04 nov DH,3/2 ; SET LOOP COUNT ( 8 ROW # 2 SCAN )
1684 ES 14C8 R CALL  G_W_ i WRITE ONE CHAR
1687 47 INC o1
1688 &7 INC oI
1689 S PoP st ;
1681 5 Fs LOOP  GRWRT10 H
16BC GRUERT11: -
160C 83 C4 12 ADD SP,GH_LOCAL ; nuuocns LOGAL WORK
160F 5D POP B } RESTORE
16c0 c3 RET
16€1 GRAPHICS_WRITE ENDP

SET COLOR INT 10H, AH = 11 (0BH)

THIS ROUTINE WILL ESTABLISH THE BACKGROUND COLOR, THE
OVERSCAK COLOR, AND THE FOREGROUND COLOR SET FOR GRAPHICS

H
H
?
H
H INPUT
H = CURRENT CRT MODE (MASKED)
H (IH) HAS COLOR ID
3 IF BH=0, THE BACKGROUND COLOR VALUE IS SET
i FROM THE LOW BITS OF BL (0-31)
1 IN GRAPRIC MODES, BOTH THE BACKGROUND AND
1] BORDER ARE SET. IN ALPHA MODES, ONLY THE
3 BORDER IS SET.
i IF BH=1, THE PALETTE SELEC!!DN IS MADE
3 BASED ON THE lDH BIT OF BL:
i 2 COLOR MODE
H 0= HN“E FOR COLOR 1
H 1= BL!CK FOR COLOR 1
i 4 COLOR MOD
H = GREER- RED, YELLOW FOR
+ COLORS 1,2,3
H 1= lLUE. CYAN, MAGENTA FOR
H ORS 1,2,3
3 16 COLOR HODES:
i ALHAYS SETS UP PALETTE l!l
H FOR COLOR }
3 GIEEN FOR COLDR 2
' CYAN FOR COLOR 3
I RED FOR COLOR 4
} MAGENTA FOR cCoLOR 3
] YELLOW FOR coLOR ¢
i LIGHT GRAY FOR COLOR 7
i DARK GRAY FOR COLOR 3
i LIGHT BLVE FOR COLOR 9
3 LIGHT GREEN  FOR COLOR 10
} LIGHT CYAN FOR COLOR 1}
i LIGHT RED FOR COLOR 12
] CIGHT MAGENTA FOR COLOR 13
’ LIGHT YELLOW FOR COLOR 14
i WRITE FOR COLOR 15
i (BL) HAS THE COLOR VALUE TO BE USED
i
i quTPUT
i THE COLOR SELECTION IS UPDATED
i
H CALL ENABLE_VG12
L ENABLE_VG2
i SUPREG
3
H VOLATILE AX,BX,CX, DX
l
ASSUME CS:CODE, DS:DATA
‘ 16C1 SET_COLOR PROC NEAR
16C1 EB8 1DFC R CALL ENABLE_VG12 i ENABLE VIDEO GENERATER 1 AND 2

16C4  BA 03DA MoV DX, VGA_CTL i 170 PORT FOR PALETTE

A-69



Appendix A.

SETC1:
16C7 AL, DX i SYNC UP VGA FOR REG ADDRESS
16€7  EC TEST AL, VERTRET 3 1S VERTICAL RETRACE ON?
16C8 A8 :: Jz SETC1 i NO, WAIT UNTIL IT IS
16ca 74 mMov AL, PCSUPER }
16cC B0 06 ouT DX, AL i CLEAR SUPERIMPOSE COTROL REGISTER
i:gg §§ & xo$ 3§':t ; FOR SET PALETTE
ou . :
14D EE
(113 BH.BH 3 IS THIS COLOR 0?
1602 0A ;; JRZ SETC3 i OUTPUT COLOR 1
1604 75 i=== HANDLE COLOR 0 BY SETTING THE
i BACKGROUND COLOR AND BORDER COLOR
80 FC 04 : cNP AH, GRAPHICS i IN ALPHA MODE?
}:Bt 72 oD Jc SETC2 i YES, JUST SET BORDER REG
B0 10 mov AL, IXPALET i SET PALETTE REG 0
1500 80 Fc o8 cHP AH, O0BH i 640 X 200 X 16 COLOR ?
}222 75 02 JNE SETC11 i NO
XOR AL,10108 H
{52 ax SETCL1:
}:E~ €E ouT DX, AL ; SELECT VGA REG
i o WA
167 EE SETC2: ’ ’
2 nov AL, IXBORD 3 SET BORDER REG
1Er EE our DX, AL 5 SELECT VGA BORDER REG
i e W e
14ED  EE s i
16EE AZ 0066 R Mov CRT_PALLETTE,AL ; SAVE THE COLOR VALUE
16F1 EB &F Jnp SHORT  SETC10
16F3 SETCS: jo--mm HANDLE COLOR 1 BY CHANGING PALETTE REGISTERS
16FS B9 0201 R nov CX,0FFSET PLTC20; POINT TO 2 COLOR TABLE ENTRY
£C 06 cnp AR, 6 ; 2 COLOR MODE?
Tiee o1 %6 JE SETcs i YES, Jump
A W
16FE 76 0A ; YES
1766 80 FC 05 cHP AH.S i G COLOR MODE?
1703 74 05 JE SETC& : YES, JUMP
1705 30 FC OA cmp AH, 0AH ; 4 COLOR MODE?
1708 75 20 — JNE SETCS ; NO, GO TO 16 COLOR SET uP
1704 :
1704 BY 0209 R — MOV CX,OFFSET PLTC40; POINT TO 4 COLOR TABLE ENTRY
1700 :
170D 00 CB ROR BL,1 5 SELECT ALTERNATE SET?
I70F 73 03 JNC SETC6 3 NO, JUMP
1711 83 €1 04 " apD ¢X,PLTC20L ; POINT TO NEXT ENTRY
1714 SETCé:
1714 33 DY MOV BX,CX 5 TABLE ADDRESS IN BX
1716 43 INC BX ; SKIP OVER BACKGROUND COLOR
1717 39 0083 MoV CX,PLTC20L~1 : SET NUMBER OF REGS TO FILL
i;:é B4 11 serey MOV AH, 114 i AH IS REGISTER COUNTER
1
171C  8A €4 MOV AL, AH i GET REG nunuzu
171€ EE ouT DX, AL i SELECT
i;;; 25: 8 07 ; :a¥ ;&.cs:tsxl f 25} ?#"
. H
1723 rs c4 INC AH ; NEXT REG
1725 INC BX # NEXT TABLE VALUE
1726 EZ F& LOOP  SETCY
1728 EB 18 JNP SHORT SETC10
1724 SETCS:
1724 8A FC 1] BH, AH 3 SET MODE TO BH
172¢ B¢ 11 MoV AH, L1H i AH IS REGISTER COUNTER
i;gf B9 000F n— MOV CX,15 i NUMBER OF PALETTES
3
1731 A C4 MOV AL, AH i GET REG NUMBER
1733 30 FF 03 cHP BH, OBH 7 640 X 200 X 16 COLOR ?
i;g: §2 gf ;ne SETCY1 i NO
OR AL,1010B :
1734 SETC91:
1734 EE ouT DX, AL ; SELECT IT
};gg %E (1) MoV AL, AH } GET REG NUMBER
our DX, AL 3 SET PALETTE VALUE
173E  FE €4 INC AH
i N
1740 E2 EF LOOP  SETCY # NEXT REo
1742 SETC18:
R W Mo
CALL SET_SUPREG : RESTORE SUPERIMPOSE CONTROL REGISTER
1749 E8 1DD6 R
174c €3 32¥L ENABLE_VG2 5 ENABLE VIDEOD GENERATER 2
1740 SET_COLOR ENDP
; B L LT
3
: WRITE Dot INT 10H, AH = 12 (OCH)

THESE ROUTINES WILL WRITE THE DOT AT THE INDICATED LOCATION

A-70



INPUT

CURRENT CRY MODE (MASKED)

ROW (0-199) (THE ACTUAL VALUE DEPENDS ON THE MODE)
COLUMN (0-639) ( THE VALUES ARE _NOT RANGE CHECKED )

DOT VALUE TO WRITE (1,2 OR ;Gagfiuggzs?gqu ON MODE.
REQ'D FOR WRITE DOV OMLY, R

llg 7 OF AL = 1 INDICATES XOR THE VALUE INTO THE LOCATION

DS = DATA SEGMENT
= REGEN SEGMENT
QUTPUT NONE
CALL DOT_POSITION
GET_DIRSEG
VOLATILE BX,CX,DX,s1

e =i e e We e Ne Be We Be We Be We W o Be e Ve e
m
v

ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM

5

i REGISTER USAGE AH DOT VALUE (TEMPORALY SAVED)

3 AL ACCUMULATER

H

; BH CRT MODE

5 3L DOT VALUE (NOT CHANGED)

H

5 CH HOVED DATA FROM APA

3 cL SHIFT COUNT

H

; DH MASX

: DL MASKCCOMPLIMENT)
174D WRITE_DOT PROC  MEAR
174D 8B D8 MoV BX, AX i SAVE CRT MODE AND DOT VALUE TO BX
174F 80 FF 0B cap BH, 03K 3 640 X 200 X 16 COLOR ?
1752 75 04 JNE WDOT1 i NO
175¢ DO E8 SHR AL, 3 SHIFT PAL ADDR 2-3 TO LSB FOR MRITE IN V-RAM2
1756 Do EB SHR AL.2 3
1758 WDOTI1:
1758 E8 17€E7 R CALL DOT_POSITION ; DETERMINE BYTE POSITION OF THE BIT
1758 8A F& MOV DH, AH 3 SET MASK TO DH
1750 Fé6 D& NOT AH
175F 8A De nov DL, AK 3 SET COMPLIMENT OF MASK TO DL
1761 D2 E8 SHR AL, CL i SHIFT TO ADJUST IN THE DOT POSITION
1763 22 cé AND AL,DH i STRIP OFF THE OTHER BIVS
1765 26: 8A 2C nov CK,ES:[S1) i GET THE BYTE
1768 F6 €3 8¢ TEST BL,XOR_BIT ; XOR THE DOT ¢
1768 75 6A JNZ WDOT? i YES
176D 22 EA AND CH,DL ; REMOVE THE INDICATED BITS
};g; 0A C5 po— AL.CH 3 MERGE NEW BIT ol PA . ODRESS

: : €ALL POINT ADDRESSABLE BUFFER)
1771 26: 88 06 MoV ES:[SI),AL i SET IT TO APA
1774 80 FF OA cne BH,0AR 3 648 X 208 X 4716 COLOR ?
1277 72 %D J» WDOTé ; NO, END
1779 8A C) MOV AL,BL 3 GET THE DOT VALUE
1778 74 04 JE WDOT21 i & COLOR
1770 DO €8 SHR AL,1 IFT P - -
e i AL : SK AL ADDR 2-3 TO LSB FOR MRITE IN V-RAM2
H:i DO EB8 Hpot21
SHR AL,L 3 SHIFT 1 BIT TP FIT IN ODD BYTE

1783 DO C8 ROR AL, 3 LEFT JUSTIFY THE VALUE
1785 D2 €8 SHR AL.CL 3 SHIFT TO ADJUST IN THE DOT POSITION
1787 22 C6 AND AL, DH ; STRIP OFF THE OTHER BITS
1789 261 8A 4C 01 MOV CH.ES: [SI+1] } GET THE BYTE
1780 Fé C3 80 TEST BL.XOR_BIY 3 XOR THE DOV ?
1790 75 o9 JINZ unurek‘ 5 YES
1792 22 EA AND CH, DL } REMOVE THE INDICATED BITS
179¢ 0A C5 or AL.CH 3 MERGE NEW BITS T0 APA
1296 WDOTY:
1796 261 88 44 01 MOV ESa(SI+1],AL 3 SET IT TO APA
179A 80 FF 0B chp BH, OBH ; 640 X 200 X 16 COLOR ?
1790 715 37 JNE WDOT6 ) NO
179F E8 1D95 R CALL GET_DIRSEG } GET sscneur or V-RAN )
17A2 3E CO MOV ES. KX 3 SET IT TO E
17A4 8A €3 HOV AL, BL } GET DOT VALUE
17A6 DO C8 ROR AL, t LEFT JUSTIFY THE VALUE
17A8 D2 EB SHR AL, CL + SHIFT YO ADJUST IN YHE DOT POSITION
17AA 22 C6 AND AL, DN 1 STRIP OFF ms OTHER BITS
17AC 26: 8A 2C MOV CH,ES:[SI] I GET THE BYT
17AF F6 C) 80 TEST BL,XOR_BIT ; XOR THE DOT ?
1782 75 28 JNZ NDOT9 i YES
1784 22 EA AND CH, DL 1 REMOVE OTHER BITS

A-T1



Appendix A.

oA

26: 88 04

2 Cé
§t| 8A 6C 01

Fé
75

22
[ 1}

26: 38 44 01

c3

32
1

32
3]

2
EB

cs

c3 80
15

EA
¢5

[+
96

cs
b7

(]
D5

32 €3
Eb EB

53
50

1]
80
8A
2
80
Fé
SA
13
05

30
12

Fé

E2 FE
FC
FC 09
(]

E2 FC

[}
03

2000
FF 09
08

€2 02

74 03

L
(1]

58
1]

4000
Fe

D1

SHIFT NEXT BIT TO FIT IN ODD BYTE
SHIFT TO SDJUST IN THE DOT POSITION

or AL, CH i MERGE NEW DOT TO APA
MOOTAY v Es:tsmaL 3 SET IT 10 APA
nOvY  ALLBL
SKR LIl ;
ROR AL
SHR AL.CL ;
AND  AL.DH i MASK OTHER BITS OFF
MOV CH.ESi[SI01)  ; GET THE BYTE
TEST  BL,XOR_BIT i XOR THE DOT 1
JNZ  WDOT1o 5 NO
AND  CH,DL i REMOVE THE OTNER BITS
oR AL.CH i MERGE MEW BITS TO APA
WDOTS ¢
MOV ES:[SIS1,AL  ; SET IT To APA
HDOTE:
RET
WDOT7:
XOR  AL,CH
P SHORT  wWpoT2
WDOT8:
XOR AL, CH
e SHORT  WDOTS
WDOT9:
XOR  AL,CH
e SHORT  WDOTS
WDOT10:
XOR AL, CH
JMP SHORT  MWDOTS
WRITE_DOT ENDP
H
H
: DOT_POSITION
3
; THIS SUBROUTINE DETERMINES THE REGEN BYTE LOCATION OF THE
; INDICATED ROW COLUMN VALUE IN GRAPHICS MODE.
3
H INPUT
; AH = CURRENT CRT MODE (MASKED)
i AL = DOT VALUDE
i DX = ROW VALUE (0-199)
i €X = COLUMN VALUE (0-£39)
H ouTPUT
: SI = OFFSET INTO REGEN BUFFER FOR BYTE OF INTEREST
H AH = MASK TO STRIP OFF THE BITS OF INTEREST
; AL = DOT VALUE (LEFT JUSTIFYED)
3 CL = BITS 10 SHIFT TO RIGHT JUSTIFY THE MASK IN AH
; DH = & BITS IN RESULT
i CcALL NONE
i VOLATILE CH, DL
i
H
DOT_POSITION  PROC  NEAR

PUSH
PUSH

Mov
PUSH
AND

nov
cHp
Jc
AND
nuL
PoP
TEST
2z
ADD

cnp
Jc

TEST
Jz

ADD
Moy

PopP
L1

DPOS1:

DPOS2:

DPOSS:

BX
AX

s SAVE BX DURING OPERATION
3 WILL SAVE AL DURING OPERATION

ALUE
3==-DETERMINE 1ST BYTE IN INDICATED ROW BY MULTIPLYING ROW V

ox’

DL, OFEH
BH.AH
A O9H
DPOS1
DL, OFCH
n

Dx

oL,1
DP0s2
AX,2000H

BH, 094
DPDS3

Dllz
DPOS3
AX,4000K
SI,Ax

AX
DX, cX

A-72

lt ‘zv 40C LOW BIT OF ROM DETERMINES EVEN/ODD, 80 BYTES/ROW

SAVE ROW VALUE
STRIP OFF ODD/EVEN BIT

i SAVE CRT MODE TO BH

MODE USIHG 32K REGEN?
NO, JuMP

STRIP OFF LOW 2 BITS ’
0!

AX HAS ADDRESS OF 15T BYTE OF INDICATED R

RECOVER IT

TEST FOR EVEN/ODD

JUMP IF EVEN ROW

OFFSET TO LOCATION OF 0DD RONWS

EVEN_ROW
MODE"USING 32K REGEN?
NO. Jump

.-

“~ e we  wewe

-~

- e e e

TEST FOR RON 2 OR ROM 3
JUMP IF ROW 0 OR 1

OFFSEY TO LOCATION OF RO 2 OR 3
MOVE POINTER 70 SI

- -

RECOVER AL VALUE AND CRT MODE
COLUMN VALUE TO DX



80 FC OA

4B D8
E3 17E7 R
8A E9
26 8A 06
22 C4
D2
8A
D2

80 FF 0A
72 30

oom

DPOS4:

DPOS5:

DPOS6:

DPOS7:

3=-DETERMINE GRAPHICS MODE CURRENTLY IN EFFECT
SET UP THE REGISTERS ACCORDING TO THE MODE
MASK FOR LOW OF COLUMN ADDRESS ( 7/3/1 FOR HIGH/HEBILDH RES)

3

3 L

3 CL = & OF ADDRESS BITS IN COLUMN VALUE ( 3/2/71 FOR H/W/

i BL = MASK YO SELECT BITS FROM POINTED BYTE (SUHICOKIFUN FOI HnsL)
5 BH = NUMBER OF VALID BITS IN POINTED BYTE ( 1/2/4 FOR H/M/L)

nov BX,2C0H

Mov CX,3024 3 SET PARMS FOR MED RES

CHp AH, &

JE DPOSS } HANDLE IF MED RES

CHMP AH, 5

JE DPOSS 3 HANDLE IF MED RES

Moy BX,4FOH

nmov CX,101H 3SET PARMS FOR LOW RES

cMP AH, 0AH

JAE DPOS4 ; HANDLE MODE A,BD AS HIGH RES

CcHpP AH, 6

JNE DPOSS } HANDLE IF LOW RES

MOV BX, 180H

mov CX,703H4 SET PARMS FOR HIGH RES
| Rt DETERH[HE BIT OFFSET IN BYTE FIBH CDLUHN MASK

AND CH,DL ; ADDRESS OF PEL WITHIN BYTE T
| td DETERHINE BYTE OFFSET FOR THIS LOCATIDN IN coLUmN

SHR DX, CL SHIFT BY CORRECT AMOUNT

ADD $I,DX ; INCREMENT THE POINTER

cHp AH, 0AH 3 640X200 4716 COLOR?

J8 DPOSé i NO, Jume

ADD S1,DX 3 INCREMENT THE POINTER

MoV DH, BH GET THE 8 OF BITS IN RESULT TO DH
Hadd HULTIPLY BH (VALID BITS IN BYYE) BY CH (BIT QFFSET)

SuB cL.CL i ZERO INTO STORAGE LOCATIOM
ROR AL, 1 # LEFT JUSTIFY THE VALUE IN AL
i (FOR WRITE)
ADD CL,CH 3 ADD IN THE BIT OFFSET VALUE
DEC BH : LOCP CONTROL
JINZ DPOS? 3 ON EXIT, CL HAS SHIFT COUNT TO RESTORE DITS
MoV AN, BL i GEY MASK TO A
SHR AH.CL i MNOVE THE HASK TO CORRECT LOCATION
PorP X 3 RECOVER REG
RET H

RETURN MITH EVERYTHING SET UP

DOY_POSIVION ENDP

e e Be Be Br We B B4 s B2 T2 B0 s Te Be B Be We Ve VT Ve Ve

READ DOT INT 10H, AH = 13 (0DH)

THESE ROUTINES WILL READ THE DOT AT THE INDICATED LOCATION
INPUT

AH = CURRENT CRT MODE (MASKED)

DX = ROW (0-~199) CTHE ACTUAL VALUE DEPENDS ON THE MODE)
CX = COLUMN (0-639) ( THE VALUES ARE NOT RANGE CHEGCKED )
DS = DATA SEGMENT

ES = REGEN SEGMENT

ouTPUT
AL = DOT VALUE READ, RIGHT JUSTIFIED, READ ONLY

CALL DOY_POSITION
GET_DIRSEG

VOLATILE AN, BX,CX,DX,SI,ES

ASSUME CS:CODE., DS:DATA, ES:VIDEO_RAM

3
: REGISTER USAGE AN MASK
: AL ACCUMULATER
i M CRY MODE
} 18 TEMPORARY sAvt DATA OF DOT VALUE
¥ CH SHIFT COUNT ($
: cL SHIFT COUNT
[ DH § OF BITS IN ONE PIXEL
READ_DOY PROC NEAR
nov X, AX i SAVE CRT MODE T0 MK
CALL DOT_POSITION } DETERMINE BYTE POSITION OF THE BIY
MOV CH,TL } SAVE SHIFT COUNT YO CH
MOV AL,ES:(SI) } GET THE BYTE
AND AL, AN ; STRIP THE OTHER B1TS OFF
SHL AL, CL 3 SHIFT TO LEFT JUSTIFY
MOV CL,DH ;
ROL AL,CL i RIGHT JUSTIFY THE RESULT
cHP BH, 0AH i 640 X 200 X 4/1¢ COLOR ?
Js RDOT1 : N0, END
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18672 8A D8 nov BL.AL 5 SAVE EVEN VALUE TO BL
ET THE 00D BYTE
8A &4 01 nov ALESI(SI41) 5 6

::;; :;‘c& AND AL, AH i STRIP THE OTHER BITS OFF
1874 8A €D Hov CL.CcH 3 RESTORE SHIFT COUNT
187¢ D2 EO SHL AL.cL 3 LEFT JUSTIFY THE VALUE
187€ DO CO ROL AL.1 3 RIGHT JUSTIFY THE VALUE
188¢ Do co ROL ALt 3 MOVE TO PALETTE ADDRESS 1 POSITION
1882 0A €3 or AL.BL 3 COMBINE EVEN/ODD BIT

FF 0 e BH, OBH 3 640 X 200 X 16 COLOR ?
148 78 26 JNE RDOT1 ; NO. END
1389 DO E9 sHL A3 3 SHIFT LOW 2 BIT TO PALETTE ADDR 2-3 POSITION

H SHL A i
1880 2% G HOV BLIAL 3 SAVE EVEN VALUE To BL
188F 59 PUSH  AX 3 SAVE AX
1893 8E €0 MoV ES.AX : SET IT To ES
1295 S8 POP : RESTORE AX
1896 261 8A 04 MOV ALLES:[SI] 5} GET THE BYTE
1899 22 ¢4 AND AL AH i STRIP THE OTHER BITS OFF
1898 D2 EO SHL AL, cL ¢ LEFT JUSTIFY THE VALUE
1890 Do €4 ROL ALt + RIGHT JUSTIFY THE VALUE
189F OA D3 : oR BL.aL + COMEBINE EVEN BIT OF V-RAM 1 TO PAL ADDR 0
1841 26: 8A 4¢ 81 nov ALLESIISI+1)  ; GET THE BYTE
1845 22 C4 AND AL AH 5 STRIP THE OTHER BITS OFF
18A7 D2 EO SHL AL.cCL 3 LEFT JUSTIFY THE VALUE
1849 DO o ROL ALa1 5 RIGHT JUSTIFY THE VALUE
1840 DO €0 ROL ALs1 3 MOVE TO PALETTE ADDRESS 0 POSITION
18AD OA €3 oR AL 3L : COMBINE ALL ¢ DITS
18AF RDOT1:
18AF C3 RET
1880 READ_DOT ENDP

WRITE_TTY INT 10H, AH = 14 (OEW)
THIS INTERFACE PROVIDES A TELETYPE LIKE INTERFACE TO THE
VIDEO CARD. THE INPUT CHARACTER IS WRITTEN TO THE CURRENT
CURSOR POSITION, AND THE CURSOR IS MOVED TO THE NEXT POSITION.
IF THE CURSOR LEAVES THE LAST COLUMN OF THE FIELD, THE COLUMN
1S SET YO ZEROD, AND THE ROW VALUE IS INCREMENTED. IF THE ROW

VALUE LEAVES YHE FIELD, YHE CURSOR IS PLACED ON THE LAST
ROW, FIRST COLUMN, AND THE ENTIRE SCREEN IS SCROLLED UP ONE
LINE. WHEN THE SC 3

INPUTY
AH = CURRENT CRT MODE (MASKED)
AL = CHARACTER TO BE WRITTEN
NOTE THAT BACK SPACE, CAR RET, BELL AND LINE FEED ARE
HAHDLED AS COMMANDS RATHER THAN AS DISPLAYABLE GRAPHICS
BL = FOREGROUND COLOR FOR CHAR WRITE IF CURRENTLY IN A
GRAPHICS MODE
outPuT NOME
CALL BEEP
VIDEC
VOLATILE BH, CX, DX

- v oo
. e e W Be We W WO B Be Te We e e e We We Wr B4 Ve We WE s Vo s

ASSUME  CS:CODE, DS:DATA

1380 WRITE_TTY PROC NEAR
1880 So PUSH AX 3 SAVE REGISTERS
1831 5o PUSH  AX } SAVE CHAR TO WRITE
1312 84 SE e0e2 » :S:H BH.ACYIVE_PAGE ; gﬂscu;nm PAGE SETTING
1337 8A DF MOV BL,BH : IN II.I
:::; gz E; XOR BH,BH
1 SAL BX,1 3 CONVERT TO MORD OFFSET
1880 88 37 o3sc & KoV DX, [BX*OFFSET CURSOR_POSM] ; GET CURSOR POSITION
PoP 14 # RECOVER CURRENT PAGE
13C2 58 ropP AX H lECgVER CHAR SOR POSITION
18C3 3B OF 0342 R MOV X, TTY_1ST_cHar i=== DX NOW HAS THE CURREMT CUR
. b SAVE 15 Y
18C7 C7 06 0342 R 0000 MoV TIY_1$T_CHAR, 0 i CLEAR 1} E:;ESgEC§A: 3502002
18CD 3C 08
18CF 75 o5 5:; ﬁ#?:s ’ 53 IT A BACKSPACE?
1301 E9 19C2 Jmp WIY1S ) BACK_SPACE
.
1806 75 o8 5:; 6#;2‘ ; aa 1T A CARRIAGE RETURN?
18D8 32 D2 i=== CARRIAGE RETURN
18DA E9 19BE R }g; B#;?t i MOVE TO FIRST coLumMN

A-74

3 SET_CURSOR
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3C
75

EY
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75

B3
E9

oA
[ 2]

1982 R

07
[ 1)

02
0000 E
198A R

3E 0049 R 10
2 7A

OE 0342 R

cY
18

06 0342 R 0008
6

OE 004A R

D1
21

36 0342 r
06 0342 R 0000

0E20
10

DF
FF

E}
97 035C R
06 0342 R

034z R

0001
10

06 0342 R 0000
c2

02
10

0A
[T1 DY
10

c2
16 004A R
3E
D2

36 0346 R
34

HTY2:

HTY3:

HTY4:

HTYS:

WTYé:

HIY?:

NTY8:

HTY9:

NTY10:

NTYLL

JNE
Jnp

P
JNE

MoV
CALL
JMP

AL,LF
HTY3

WTY11

AL,BELL
HYYS

BL,2
BEEP
WTY16

3 IS IT A LINE FEED
3 NO

3 LINE_FEED

3 IS IT A BELL
i NO

3=== BELL

+ SET UP COUNT FOR BEEP
3 SOUND YHE POD BELL

i TTY_RETURN

8!; EODE'KJ_HDDEJ KANJI HDDE ?

TTY_1ST_CHAR,CX
CX,cx
WNTYé

AL, 080H

AR, BL
TTY_1ST_CHAR,AX
WTYT6

AL, 0640H
WTY?
AL, OFCH
NYY?
AL,O7FH
WTYS

TTY_1ST_CHAR,O
SHORT WTv10
CX,CRT_COLS
cx

DL.CL
WYYY

AX
X

TIY_1ST_CHAR
TTIY_1IST_CHAR,®

AX,0E00H + * 1
VIDEO

i NO, SKIP 2 BYTE CODE HANDLING

i RESTORE 15T BYTE OF 2 BYTE CODE

5 1ST BYTE OF 2 BYTE CODE HAS BEEN SEY T
s YES

3 1ST BYTE OF 2 BYTE CODE ?

i NG, GO TO WRITE ONE CHARACTER
H

3 NO, GO TO WRITE ONE CHARACTER

NO, GO TO WRITE ONE CHARACTER

3=== CHARACTER IS 1ST BYTE OF 2 BYTE CODE
i SET COLOR

i SAVE 1ST BYTE OF 2 BYTE CODE AND SET FLAG
i RETURN; MWRITE PROCESS IS PENDING

3=== CHARACTER MUST BE 2ND BYTE OF 2 BYTE CODE
3 2ND BYTE OF 2 BYTE CODE ?

3 NO

NO

YES

-

i=== IGNORE 15T BYTE
i RESET FLAG OF 15T BYTE
5 GO TO WRITE ONE BYTE

i==- WRITE 2 BYTE CODE

3 CHECK COLUMN 3OUNDARY

3 ADJUST FOR COMPARE

i gg COLUMN AT END OF LINE ?
H

SAVE 2ND BYTE OF 2 BYTE CODE
SAVE FOREGROUND COLOR

i SAVE 1ST BYTE OF 2 BYTE CODE
i CLEAR FOR RECURSIVE CALL

(AH}=QEH: WRITE SPACE
VIDEO I/0

-

-

BL,BH i PAGE NUMBER

BH, BH :

BX,1 CONVERT TO WORD OFFSEY

DX, [BX*OFFSEY CURSDR _POSN] # GET CURSOR POSITION

TIY_1ST_CHAR

BX
AX

AX

BX

AX, TTY_1ST_CHAR
BL,AH

AN, 0AN

X, 1
VIDEO
X

TTY_1ST_CHAR, 0
oL

AN, 2
VIDEO
AX

AN, 10
CX, 1
VIDEO

3 RESTORE 2ND DYTE OF 2 BYTE CODE

i RESTORE FOREGROUND coLor

i RESTORE 2HD 8

3=== WRITE 157 IYTE OF 2 lYTE CODE
SAVE 2ND BYTE OF 2 BYTE CO

SAVE COLOR

GEY 1ST BYTE OF 2 BYTE CODE

SET COLOR OF 1ST BYT

(AH)ZO0AN: MRITE CHARACTER AT CURRENT CURSOR
HRITE ONE CHARACTER

VIDEO I/O

RESTORE COLOR OF 2ND BYTE

3 RESET FLAG OF 18T BYTE
i INCREMENT ROM

FUNC{IUN OF SET CURSOR POSITION
00 I

RESTORE 2KD BYTE

3=-= WRITE THE CHAR TO THE SCREEN

i WRITE CHAR ONLY

1 ONLY ONE CHAR

} WRITE THE CHAR

3=== POSITION THE CURSOR FOR NEXT CHAR

R T T T are

.-

DL
DL,BYTE PTR CRT_COLS ; YEST FOR COLUMN OVERFLOMW
WTY18 H

DL, DL
DH, CRT_ROKWS
L1A8%)

A-T5

SET_CUR

; COLUMN FOR CURSOR
--~ LINE FEED

; BOTTOM OF SCREEN Y
} HO, SET_CURSOR_INC
1--- ScROUL REQUTRED
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MoV AH, 2
HE CURSOR
RO RY INT o vIDEO :-ffrn;rsunxﬁé VALUE TO FILL WITH DURING SCROLL
AL, CRT_MODE GET THE CURRENT
Iac: AR AR o AL, KJ_DFF ) MASK KJ 31T GFF
CHP  _AL,GRAPHICS  ; IN ALPHA MODE ?
1991 3¢ 04 €S, READ ATTRIBUTE
i o Jc NTY12 } YES, e
XOR  BH,BH 5 FILL WITH BACKGROUN
R R RY JHP  SHORT WTY14 1 SCROLL-UP
Y e J==- READ ATTRIBUTE
*
U R INT  VIDEG 5 READ CHAR/ATTR AT CURRENT CURSOR
CMP  CRT_MODE,KJ_MODE; KJ MODE ?
e szas e } No
iWAC &6 B4 7 wivis, MO AHHANMASK  ; mASK KJBIT oFF
1
0 wrvie, OV BHeAw } STORE IN. BH
Y141
Yk sen Hov AX,601H 3 SCROLL ONE LINE
s 2l o Biiarage ¢ UL e
0
B Lua: MOV DL.SYIE Pi3 car _COLS ; LOWER RIGHT CoLuMN
1986 FE CA urvis, D€ o
1983 0 10 wrvie, T vIDEO 5 SCROLL UP THE SCREEN
1
1A s ror AX 3 RESTORE THE CHARACTER
1933 C3 RET 3 RETURN TO CALLER
) SET NEW CORSOR POSITION
WTY1T7,
1936 FE co ING DA + NEXT ROM
i M v a2
e 6 f JMP WTYLS + ESTABLISH THE NEW CURSOR
3 BACK SPACE
uTY19:
1oz ok b2 o0R DL, DL 5 ALREADY AT END OF LINE
19Ck 14 F8 JE uTYis i SET_CURSOR ek
19C6  FE CA DEC oL 3 Ko =2 JUST WOvE 1T
19C6 €8 F4 P WTvis } SET_CURSO
190 WRITE_TTY ENDP
3
H
; VIDEO STATE INT 10H, (AH) = 15 COFH)
y S2COSTATE
i RETURNS THE CURRENT VIDEO STATE IN AX
H
; INPUT  KONE
: ouTPUT
} AH = NUMBER OF COLUMHS ON THE SCREEN
s AL = CURRENT VIDEO MODE
} BH = CURRENT ACTIVE DISPLAY PAGE
1]
i cALL HONE
i VOLATILE NOKE
H
1]
ASSUME CS1CODE, DS:DATA
19¢A VIDEO_STATE  PROC  NEAR
13ca s PUSH P I SAVE BP
198 8a 26 sada R MOV AR, BYTE PIR CRT_COLS ; GET MUMBER OF COLUMNS
19CF AQ 0049 R MOV AL.CRT_M i CURRENT MDD
1902 8A 3E 0042 R MOV BMIACTIVE Fage | GoR CURRENT ACTIVE PAGE
190¢ 83 EC MOV sp,s5p i SET FRAME POINTER
1902 &9 SE o8 MOV IBP4F_BX1.DX  ; SET RETURN Bx
1308 5D POP P i RESTORE BP
190¢ &3 RET I RETURN 70 CALLER
1900 VIDEOSTATE enpe

EEI“:ALLETYE INT 10H, AW = 16 (10H)
THIS ROUTINE WRITES THE PALETTE REGISTERS
INPUT AN = CRT MODE (MASKED)
AL = 0 SET PALETTE REGISTERS
O
_ 8 TTE REGISTER TO SET (0OH-
AL =1 SET morper COLOR REGIST

_ CBH) = WALUE T
AL = 2 SeT aLL PALETTE REGS AND BORDER REG
ESiDX  POINTS 1O A 17 BYTE LIST

BYTE 0 - 15§ ARE VALUES FOR PALETT
BYTE 16 IS THE VALUE FOR THE noRnEK REG

.- 55 s s W W W We We Be Be Te e Be Be e We.
-

ouTPUY NONE
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50

E& 1DFC R
88 F§

36: 8E 46 10
8B F2

E8 1A44 R
BO 06

EE

32 ¢o

EE

58

OA CO

76 0A

3C 02

74 1C

77 3¢

B0 02
EB 0D

8A C3
24 OF
oc 10

80 FC 0D
75 02

34 0A

EE

8A C7

EE

32 €O

EE

EB 22

87 10

8A C7

30 FC 0O

75 02

34 0A

EE

26 B8A 04
EE

4%

FE C?

80 FF 20

12 EA

80 02

EE

261 BA 04
EE

A2 0064 R

8A 26 0347 R
E8 0929 R

E3 1DDé R
(3]

D T

CALL

VOLATILE

ENABLE_VG12
ENABLE_VG2
WAIT_VERTRET
SET_SUPREG

AX,BX,DX,SI,ES

HOTE: PALETTE REGISTERS ARE WRITE ONLY.

SPL1:

SPL2:

SPL3:
SPLOs

SPL4L:

SPLS

ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM
SET_PALLETTE

PROC NEAR

PUSH  AX 5 SAVE AX
CALL ENABLE_VG12 ; ENABLE BOTH VGl AND VG2
MoV SI,SP
Mov ES,SS:USI+F_ES) 3 GET SEG FROM STACK
ASSUME ES:INDETERMINATE
Mov S1,DX ; OFFSET IN SI
CALL  WAIT_VERTREY } MAIT UNTIL VERICAL RETRACE
MoV AL,PCSUPER 3
ouT DX, AL ; CLEAR SUPERIMPOSE CONTROL REGISTER
XOR AL, AL 3 FOR SET PALETTE
ourt DX, AL ;
POP AX ; RESTORE AX
OR AL, AL : SET PALETTE REGY
Jz SPL1 ; YES, GO DO IT
CHP AL,2 : SET ALL REGS?
JE SPLS ; YES, GO DO IV
; SET BORDER COLOR REG?
JA SPLS 3 NO, DON'T DO ANYTHING
;=== SET BORDER COLOR REGISTER
MOV AL, 1XBORD + SET BORDER COLOR REG KUMBER
JMP SHORT SPL2
3=== SET PALETTE REGISTER
MoV AL,BL ; GET DESIRED REG MUMBER IN AL
AND AL, OFH 3 STRIP UNUSED BITS
orR AL, IXPALEY } MAXE INTO REAL REG NUMBER
cHp AH, 0BH 7 640 X 200 X 16 COLOR ?
JNE SPL2 3 NO
XOR AL, 10108 ; MAP TO REAL REG NUMBER
our DX, AL ; SELECT REG
mov AL.BH 3 GET DATA IN AL
out DX, AL ; SET NEM DATA
XO0R AL, AL 3 SET REG 0 30 DISPLAY WORKS AGAIN
out DX, AL
Jup SHORT $PLS
3=== SET ALL PALE"E REGS AND BORDER REG
MoV BH, IXPALET i BH IS REG COUNTE!
nov AL, BH 3 REG ADDRESS IN AL
cMP AN, 0BH 1 640 X 200 X 16 COLOR ?
JNE SPLAL i NO
OR AL,10108 3 MAP TO REAL REG NUMBER
our OX, AL 3 SELECT IT
Moy AL.IYYE PTR Es»tsu ;GET DATA
out AL PUT IN VGA REG
INC SI 3 NEXT oAu BYTE
INC BK } NEXT R
cMP BH, 20K b OLAST P.uens REG?
Ja SP 5 NO, DO NEXT ONE
MOV AL, IXBORD } SET BORDER RES
our DX, AL 3 SELECT IT
Mov AL,BYTE PR Esnrsn : GET DATA
out DX, A 3 PUT IN VGA REG
MOV CRT_PALLETTE,AL SAVE IN RAN
MoV AH, SUPTPCR 3 RESTORE SUPERIMPOSE CONTROL REGISTER
CALL SET_SUPREG ]
CALL ENABLE_VG2 ; ENABLE VIDEO GENARATER 2
RET 1 ALL DONE
ENDP
WAIT_VERTRET WAIT VERTICAL RETRACE

THIS ROUTINE WAITS UNTIL A VERTICAL RETRACE DEGIN

INPUT

NONE
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1A52
1A52
1453

1A53
1A53

1A54
1A56

1A59

1A5C
1A5E

1461
1462

1463

BA 03DA
EC

24 98
75 FB

EC
26 08
¢ FB

c3

c3

55
88 EC
8E 4¢ 10

E8 1065 R

Bé 10
E8 1A43 R

5D
c3

[ QUTPUT NONE
1] VOLATILE AL, DX
1]
)
WAIT_VERTRET PROC NEAR
MoV DX, VGA_CTL 3 SET VOA CONTROL PORT
v
A b IN AL, DX 3 GET VGA STATUS
AND AL,VERTRET 3 IN VERTICAL RETRACE?
Nz ATVl } YES, WAIT FOR IT TO GO AMAY
HAITV2:
N AL.DX 5 GET VGA STATUS
AND AL, VERTRET 3 IN VERITCAL RETRACE?
iz HATTV2 3 NO, WAIT FOR IT
RET
WAIT_VERTRET  EWDP
H
)
; NO_OPERATION INT 10M, AH = 17,18
T e
H
ASSUME CS1CODE, DS:DATA. ES:VIDED_RAM
NO_OPERATION PROC NEAR
RET
NO_OPERATION  ENDP
3
3
; FONT PATTERN INT 10H, AH = 19
N L1 T L
; THI$ ROUTINE ACCEPTS OR RETURNS FONT PATTERN FROM/IN USER AREA
H INPUT
3 AL =0 REQUEST BASE-FONT
i AL =BOH REQUEST BASE-FONT WITH FULL CHARACTER BOX
3 AL =40H WRITE FONT PATTERN FROM USER AREA TO GAIJI RAM
H
H cX = INTERNAL CODE FOR REQUESTED FONT
H FOR HANKAKU-FONT (CH)=0
H BX = OFFSET OF DATA AREA FOR FONT
; NORMAL-BOX FULL-BOX
3 -16X16 ; 32 BYTE 36 BYTE
H -16X8 ; 16 BYTE 18 BYTE
; DS = DATA SEGMENT
H
; ouTPUT FONT PATTERN
H CALL CHECK_ROSS_CHAR
; FONT
; VOLATILE AX,CX,$1,DI,ES
H

FONT_PATTERN
PUSH

Moy
Hov

CALL

MOV
CALL

POP
RETY

FOKT_PATTERN
FONT

INPUT

ASSUME CS5:CODE, DS:DATA, ES:VIDEO_RAM

PROC NEAR
BP i SAVE BP
i SET SP T0 B8P

BP,SP
ES, [BP4F_ES) } GET SEGMENT VALUE FROM STACK
ASSUME ES:INDETERMINATE

CHECK_ROSS_C&AR 3 CHECK AND CONVERT ROSSIAN CHARACTER

DH,KJ_MODE 5 INDICATES KJ MODE
FORT 3 PERFORM FONT FUNCTION
8P 3 RESTORE B

P
5 RETURN TO CALLER

THIS ROUTTHE ACCEPYS OR RETURNS FONT PATTERN FROM/IN USER AREA

:t 20 REQUEST BASE-FONT

Z80H REQUEST BASE-FONT WITH FULL CHMARACTER BOX
AL =40H WRITE FONT PATTERN FROM USER AREA TO APA

cx = INTERNAL CODE FOR REQUESTED FONT

FOR HA - =
B e Wi HODEK‘KU FONT (CH)=0
ESI1BX = DATA AREA FOR FONT
HORMAL-30X FULL-BOX
-16X16 ; 32 BYTYE 36 BYTE
~16X8 ; 16 BYTE 18 BYTE

DS = DATA SEGMENT

A-T8



B9
AD
E2
58
74

33
AB

1DBO R
03DA

08
FB

1DD6 R
1888 R

E0
71F

FC 40
50

00
74

Cc1
1801 R
D8

Fb

ED
12

FE 1¢
23

ooos
0001
E6 7F
19
oo
7F

FA

C4 80
03
[ 11}

0010
FC
C4 80
03

co

ouTPUT

(ES:BX) = FONT PATTERN

]
H
; cALL ENABLE_VOL
; ENABLETVG2
; ENABLE_KJRON
; ENABLEVRAM
H CVTCR
i VOLATILE AX,CX,SI,DI,ES
H
]
ASSUME CS:CODE ,DS:DATA
FONT  PROC  NEAR
PUSH DX ; SAVE CURRENT DX
PUSH DS } SAVE CURRENT DS
PUSH  AX 5 SAVE REGISTERS
CALL  ENABLE_VGI ; ENABLE VIDEO GENERATER 1
PUSH DX 5 SAVE DX
; MOV DX, VGA_CTL ; GET GATE ARRAY ADDRESS
ONT1:
IN AL,DX 3 SEE STATUS REGISTER
AND  AL,VERTRET 5 IN VERTICAL RETRACE ?
Jz FONT] 3 N0, WAIT UNTIL IT COMES
ror X i RESTORE DX
CALL  ENABLE_VG2 ; ENABLE VIDEO GENERATER 2
FOP AX ;
CALL  ENABLE_XJROM  ; ENABLE KJ-RON
MoV AH, AL } SAVE FUNCTION TO AH
AND AL, 7FH ; MASK FULL BOX FLAG OFF
CHP AH,40H i WRITE FONT PATTERN ?
JE FONTS 5 YES
s=====m===== REQUEST FONT PATTERN
e AL,0 ; REQUEST FONT 1
JRE  FONTI)
PUSH  AX ; SAVE REQUESTED FUNCTION
PUSH X i SAVE INTERNAL CODE
nov AX, CX :
CALL  cvicR ; GET KJ ROM SEGMENT ADDRESS
ASSUME  DS: INDETERMINATE
nov DS, AX i SET CHARACTER PATTERN ADDRESS TO DS
XOR SI.5I i CLEAR FOR ROW 0
nov DI.BX i SET PATTERN RETURN ADDRESS
ror ex » RESTORE INTERNAL CODE
or CH, CH 5 2 BYTE CODE 1
JKZ FORTS ; YES
cnp DH,KJ_MODE } XJ GRAPHICS MODE 1
JAE FONTS i YES
Hov X, 8 } REPEAT COUNT FOR ANK
nov SI,1 3 OFFSET FOR ANK
roP AX ;
ARD AH,7FH 3 MASK FULL 30X FLAG OFF
PUSH  AX ;
e SHORT FONT? 3 CONTINUE
FONTS, 3=== GET LEFT PARY FONT OF 2 BYTE CODE
I 3T 3 SET ROM NUMBER OF CHARACTER BOX
1
LODSH i GET ONE ROM
ARD AL, KJMASKL i MASK OFF CONTROL BIT
1038 i PUT LEFT PART OF ONE ROM
L00P  FONTS 3 REPEAT UNTIL EXHAUST LEFT PART
ror AX 3 RESTORE FUNCTION
PUSH  AX i SAVE IV
TEST AN, 80M i FULL CHARACTER BOX ?
Ja FONTS i NO
X0R AX, AX )
STOSM 3 SET o FOR FULL BOX
FONTS,
Nov 3181 3 SET OFFSET FOR RIGHT PART
FONT4: 1-== GEY FONT OF 1 DYTE CODE OR RIGHT PARY
MoV X, 16 I SET ROW KUMBER OF CHARACTER 30X
FONT?:
LODSK } GET ONE ROMW
STOSB } PUT RIGKT PART OF ONE ROW
LOOP  FONT? 3 REPEAT UNTIL EXHAUST LEFT PARY
rop AX + RESTORE FUNCTION
TEST  AH,80H i FULL CHARACTER BOX ?
Jz FONT8 i NO
XOR AX, AX ;
STOSH ) 5 SET 0 FOR FULL BOX
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1AD1
1AD1 EB 28

AD3
{ADS 81 FY FO40

2
1ADY 81 Fz FO7E

1
AE1 81 El OSFE
:AES 31 CY 8aee

1AED 8B F3
1AED BE €1
IAEF 33 FF
IAFL B 0010
RENETE &
1AFY é; FY
1AFD  ES 1BB4 R

1AFE lF
1800 C!

1301 OA E¢
ey 75 07

1805 D1 €0
1307 0D 3000
1804 EDB 35

186C 3D 8100

1B3E B3 BOES
1841 €3

FONTS:
SHORT FONT11 3 END
jo-ve======= WRITE FONT PATTERM
ASSUHE DS:DATA
FONTY:
cHp CX,EXT_CHAR_L 7 IN EXTERNAL CHARACTER RANGE ?
JB FONT11 3 NO
cHp CX,EXT_CHAR_H 3
JA FONTI1 ; NO
SAL €x,1 5 ADJUST FOR CHARACTER PATTERN ADDRESS
AND CX,03SFEH H
OR CX,8800H 3 FORCE '10001' TO MSB
PUSH ES ;i SET SOURCE SEGMENT
POP DS H
ASSUME DS:INDETERMINATE
MoV SI,BX ; SET SOURCE OFFSEY
Mov ES,CX 3 SET DESTINATION SEGMENT
ASSUME ES:!NDEYERHINAIE
XOR DI,DI SET DESTINATION OFFSET
MoV €X,16 3 SET NUMBER OF ROMW
FONT10:
LODSB 3 GET LEFT PART OF ONE ROMW
MoV AH,DS:[SI+15] ; GET RIGHT PART OF ONE ROW
STOSW 3 STORE ONE ROW
Loorp FONT1O i REPEAT ALL ROW
FONT11:
CALL  ENABLE_VRAM i ENABLE VIDEQO RAM
ASSUME DS:DATA
POP DS 3 RESTORE DS
POP bX ; RESTORE DX
RET
FONT  ENDP
;
H
H CVTCR
' G
3 THIS ROUTINE CONVERT CODE TO KJ-ROM ADDRESS
H
' INPYT  AX = INTERNAL CODE FOR REQUESTED FONT
H
i OUTPUT AX = SEGMENT ADDRESS OF KJ-ROM
: cALL NONE
i VOLATILE NONE
H
) ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM
CVICR  PROC  NEAR
OR AH, AH 3 2 BYTE CODE ?
JNZ CVICRL i YES
;=== 1 BYTE CODE
SAL AX.1 } ADJUST FOR CHARACTER PATTERH ADDRESS
oR AX,8000H + FORCE '1000000' 10 MSB
Jnp SHORT CVTCRS  § END
CVTCRL: --- 2 BYTE
cnp AX,RROSS_L_LOW 3 IN REGEN cnoE RANGE OF ROSSIAN CHARACTER ?
JB CVTICRS 3 NO
cHp AX,RROSS_L_HIGH }
JBE CVICR2 3 YES
cnp AX,JI51_L 5 IN JIS 1 RANGE ?
JB CVICR4G 3 NO
i S
CR
cVTCR2: . i W
SAL AX,1 } ADJUST FOR CHARACTER PATTERN ADDRESS
3:0 :i.srrsu '
3000H 3 FORCE "10' TO MSB
JHP SHORT CVICRS  ; END
CVICR3: === EXTERNAL CHARACTER
’”
5?' éﬁ;ii{-‘"‘“—‘ ; ig EXTERKAL CHARACTER RANGE 1!
CHpP AX,EXT_CHAR_H
Ja CVTCR4 3 NO
SAL AX, 1 A TERN ADDRESS
3:0 :§.osrsu : DJUST FOR CHARACTER PAT
+8800H 3 FORCE ' .
e SHORT evrcrs | [OR E '10001' TO MSB
CVICRG:
noy
CVICRS: AX,DFFSET WHITE_BOX 5 SET WHITE BOX
RET
CVTICR  ENpp
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1p83
1838
1889
188A
1880

188C

1B8F

1392

F9 8100
F9 3120

C1 0340

81 F9 8200

81 F9 8221

a1 C1 0270

81 F9 8440
81 F9 84490
81 E9 0340

81 FY 347¢

81 F9 3491

81 E9 0270

E8 0000 €

E8 1BE4 R

BA OLFF

L A S U S Y

CHECK_R0SS_CODE
THIS ROUTINE TRANSLATE REGEM CODE TO ROSSIAN CHARACTER CODE
INPUT X = 2 BYTE REGEN CHARACTER CODE

OUTPUT X = 2 BYTE CHARACTER CODE
CALL NONE
VOLATILE NONE

CHECK_RO0SS_CODE PROC NEAR

RCODE1:

RCODE2:

cnp cx négss L_LOW c:ec: LOWER CASE OF ROSSIAM CHARACTER
JB N
cHp cx mzoss L_HIGH
JA RCOD i NO
ADD CX,ROSS_L_LOW - RROSS_L_LOW ; TRANSLATE
JHP SHORT RCODE2
i CHECK UPPER CASE OF ROSSIAN CHARACTER
cnp CX,RROSS_U_LOW
JB RCODE2 ; MO
cHP €X,RROSS_U_HIGH
JA RCODE2 i NO
ADD €X,ROSS_U_LOW - RROSS_U_LOW 3 TRANSLATE
RET

CHECK_ROSS_CODE ENDP

[N A S SN

CHECK_ROSS_CHAR
THIS ROUTINE TRANSLATE ROSSIAN CHARACTER CODE TO REGEM CODE

INPUT CX = 2 BYTE CHARACTER CODE
OUTPUT CX = 2 BYTE REGEN CHARACTER CODE
CALL NONE

VOLATILE NONE

CHECK_ROSS_CHAR PROC NEAR

RCHARY:

RCHAR2:

5?? Cé.ROSS _LLoW C:ECK LOWER CASE OF ROSSIAN CHARACTER
AR2

cHP CX,ROSS_L_HIGH

JA RCHA R1 NO

sus CX,ROSS_L_LOW - IIOSS _L_LOW } TRANSLATE

Jnp SHORT RTHAR2

. 3 CHECK UPPER CASE OF ROSSIAN CHARACTER
cnp CX IDSS U_LOW

JB

cHp CX IOSS _U_HIGK

JA RCHAR

sup CX,ROSS_U_LON - RROSS_U_LOK 3 TRANSLATE
RET

CHECK_ROSS_CHAR ENDP

e s s s e e s e e e e e

e

ENABLE_XJROM

THIS ROUTINE ENABLES KJ-ROM

INPUT NONE

QUTPUT NONE

CalL bDs
DISABLE_INT
ENABLE_INT

VOLATILE NONE

ENABLE_KJRONM PROC NEAR

3
PUSH X 3 SAVE REGISRES
PUSH DX 3
PUSH 0s 4
CALL DDS 3 POINT DATA AREA

ASSUME DS$:DATA

CALL DISABLE_INT 3 DISABLE ALL INTERRUPY

i DURING VRAM AND KJ-ROM SNITHING
MOV DX, SXO0BBASE 3 ADDRESS OF ADDRESS CONTROLLER
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1895
1898

1898
1B9%E

18A1
1BA4

1BA7
1BAC
1BAF
1800
1381
1882
b3 3

1884

1804
1384
1885
186
1887

1888

1008

1BES
1BES
1BES
1BEG
1BES

1BEA
1BED

1BEC

B3 0937
E8 1E22 R

BB 0AY?
8 1E22 R

38 0780
E8 1E22 R

ce 06 0353 R FF
ES 1BEC R

ES 0000 E
ES 1BE4 R

BA O0LFF
BB 0730
E8 1E22 R
BB 0937

80 3E 034C R 02
03

BD 0AD?

E8 1E22 R

C6 06 0353 R 00
E8 1DEC R

50

FA
80 10
E& AD

58
(2

nov BX,S8VRAMIN100H ¢ VRAM1_OFF
caLL OUT_GA i DISABUE VIDEO RAM 1
MOV BX,SBVRAM2X100H ¢+ VRAM2_OFF
CALL OUT_GA i DISABLE VIDEQ RAM 2
nov BX,S8KJROMM100H ¢ KJROM_ON
CALL OUT_GA i ENABLE KANJI ROM
MOV KJROM_STAT,TRUE ; KJ-ROM FLAG ON
CALL ENABLE_INT ; ENABLE INTERRUPT
POP DS 3
POP DX ;
POP 3X ; RESTORE REGISTERS
POP AX ;
RET

ENABLE_XJROM ENDP

H

: ENABLE_VRAM

3

3 THIS ROUTINE ENABLES VIDEO RAM

H

H INPUT NONE

V OUTPUT NOKE

: CALL DS

H DISABLE_INT

3 ENABLE_TINT

: VOLATILE NONE

H

i

ERABLE_VRAN PROC NEAR
PUSH AX H
PUSH BX i SAVE REGISTERS
PUSH DX ;
PUSH DS 3
CALL DDS ; POINT DATA AREA

ASSUME DS:DATA
CALL DISABLE_INT ; DISABLE ALL INTERRUPT
; DURING VRAM AND KJ-ROM SWITHING

MoV DX, SX08BASE ; ADDRESS OF ADDRESS CONTROLLER
MOV BX,S8KJROMX100H + KJROM_OFF
CALL OUT_GA i DISABLE KANJI ROM
nov BX,S8VRAMIN100H + VRAM1_ON
cHp CPU_PAGE,VRAM2_PAGE ; VIDEO RAM 1 ?
JB EVRANML 3 YES
MOV BX,S8VRAM2K100H ¢ VRAM2_ON

EVRANL:
CALL OUT_GA ; ENABLE VIDEO RAM
mov KJROM_STAT,FALSE; KJ-ROM FLAG OFF
CALL ENABLE_INT 5 ENABLE INTERRUPY
POP I'H] H
POP DX H
POP BX ; RESTORE REGISTERS
POP AX 3
RET

ENABLE_VRAM ENDP

INPUT

J e T T )

DISABLE_INT

THIS ROUTINE DISALES ALL INTERRUPY

NONE

OUTPUT NONE

CALL NONE
VOLATILE NONE
DISABLE_INT PROC NEAR

PUSH
CcLI
nov
ouT

POP
RET

DISABLE_INT

AX

AL, DISABLE_NMI
NNI_PORY, AT

AX

-

ENDP
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1coo
1C00

1C03
1C05

1C07
1cos

g
(2]
o
o

o e e
OO 0060 6060 O

Nt bepsoe mbrer ©
om» oeee s~0 ©O

=t g

Fé
75

BO
E6
FB
1F

c3

0A
73

50
E8

E8
58
EB
3C
73
8A
Do

06 0355 R FF
0s

80
AQ

1080 R

co
OF

0940 R

8A C2
1C7D R

0961 R

63
02
18
26
EO

0347 R

L A R

ENABLE_INT
THIS ROUTINE ENABLES ALL INTERRUPT

INPYT NONE
ouTPUT NONE
CALL DDS
VOLATILE NONE
ENABLE_INT PROC NEAR
PUSH AX
PUSH DS
CALL DDS 3 POINT DATA AREA
ASSUME DS:DATA
TEST BYTE PTR IEP_CTRL, TRUE l INTERRUPT ENABLEL PROHIBIT ?
JNZ ENBLIL YES, DO MOT BLE
MoV AL, ENABLE_NNI + ENABLE HMI
out NMI_PORT,AL H
STI i ENABLE INTERRUPTS
ENBLIL:
PoP DS
poP AX
RET
ENABLE_INT ENDP
SUPERIMPOSE INT 10H, AH = 20 (14H)

- e 54 s e We Be e e Be B Be We Be Be e e Be e We Be Vs Be Ve Be Ws e B Ve W Do Be Te WS Ve Ve Ve We B4 Ve Be Ve Ve We e

THIS ROUTINE

INPUT AL =0
AL =1
AL =2
AL =3
AL = ¢

outPUY

CALL

VOLATILE

CONTROLS SUPERIMPOSE FUNCTION

SET MODE OF VIDEQ GENERATER 1

S 4§ 320X200 4 COLOR (ANK)
IH = 5 RESERVED
BH = 6 RESERVED
BH = 7 NOT VALID
BH = 8 160X200 16 COLOR (ANK)
BH = 9 320X200 16 COLOR (ANK)
BH = A 640X200 & COLOR (ANK)
BH =14 320X200 & COLOR (KJ)
BH =15 RESERVED
BH =16 RESERVED
BH =17 NOT VALID
BH =18 160X200 16 COLOR (KJ)
BH =19 320X200 16 COLOR (KJ)
BH =IA  6$40X200 & COLOR (KJ)
SET SUPERIMPOSE
lH = 0 OFF

=1

BH =

ON
SEI FDRGRgUHDlPAGE

SET TRANSPARENT PALETTE REGISTER

BH =

PALETTE RIGISTER RUMBER

SET SUPERIMPOSE MODE

o or
X
“wa

BH
BH

NONE
ENABL

"

sur_SE

APPEA
ouUT_G.
ENABL

0: PRIORITY
1: XOR
2: AND
3: OR

VGl

T_MODE
R_SCURSOR

A
E_V62

AX,BX,CX,DX,S1,DI,ES

SIPL:

ASSUME CS:CODE, DS:DATA, ES:VIDEO_RAM
SUPERINPOSE

CALL

OR
JN2

PUSH
CALL
MOV

caLl

POP
CALL
JNP

4,4
JAE

MOV
MOV
SHL

PROC KEAR
ENABLE_VG1
AL, AL

s1prl

3 SELECT VIDEO GENERATER 1
3 SUPERIMPOSE MODE SET ?
1 NO

i SAVE CURRENT CRT MODE

AX
ERASE_SCURSOR ; ERASE SOFTWARE CURSOR

AL.BN
SUP_SET_MODE

AX

3 SEV MODE TO AL
i SET MODE OF VIDEO GENERATER 1

3 RESTORE CRT MODE

APPEAR_SCURSOR A;PEAR SOFTWARE CURSOR

SHORT

AL,2
S1P2

5P

AH, SUPIPCR

AL,L

A-83

3 END

3 SgPER!HPOSE ON/OFF FUCTION ¢
i N

3=== AL=1 SUPERIMPOSE OFF/ON

3 GETY LAST VALUE OF SUPERIN. CONT. REG.
1 GEY VALUE

+ SHIFY 10 TRANSPARENT BIT POSITION
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AND AH,NOT TRANSON ; MASK TRANSPARENT BIT OFF
1c22 80 E& FD AND AL, TRANSON i GET TRANSPARENT BIT
1€25 24 02 OR AL, AH ; SET TRANSPARENT BIT
1c27 g; g;” R :gz :UPH“'“ H EE?‘}E % :EH VALUE
1c29 L, H
1c2¢ 84 D8 nov BH,PCSUPER i SET REG. ADDRESS OF SUPERIN. CONT. REG.
1C2E :; g: JHP SHORT  SIPS
1c30
str2e cHP AL.3
€32 @
}csz 3¢ 03 JAE SIP3
1636 73 16 i=== AL=2 SET FORGOUND PAGE
a7 R MoV AH, SUPIPCR : GET LAST VALUE OF SUPERIM. CONT. REG.
1036 34 26 03 MOV AL, BH 3 GET VALUE
1C3a 8A C7 " AND AH,NOT FOREVRAM ; MASK FORGROUND BIT OFF
1c3c 30 E& F AND AL, FOREVRAM i GET FORGROUND BIT
1C3F 26 01 OR AL, AH ; SET FORGROUND BIY
1041 0A C4 x i MoV SUPIPCR, AL i UPDATE BY NEW VALUE
1043 A2 034 MoV BL,AL ; SET IT TO BL
1Ce6 34 D8 Mov BH,PCSUPER ; SET REG. ADDRESS OF SUPERIM. CONT. REG.
{E:: E: ','2 Jnp SHORY  SIPS
SIP3:
if::g 77 06 JA SIPs i SET SUPERIMPOSE MODE FUNCTION ?, YES
i=== AL=3 SET TRANSPARENT PALETTE REGISTER
— MoV BL,BH i SET TRANSPARENT PALETTE NUMBER TO BL
1C4E 3 os Hov BH,PCTRPALY i SET REG. ADDRESS OF TRANSPARENT PALETTE
{222 Ea 1F JHP SHORT  SIPG
< SIP&:
12;‘ sc 06 cHP AL, 4 # SET SUPERIMPOSE MODE ?
lc“ 7% 21 JRE SIP7 i NO
1 3~-- AL=6 SET SUPERIMPOSE MODE
1c58 DO E? SAL BH,1 i ADJUST POSITION
1654 Do €& SAL BH,1 ; ADJUST POSITION
1C5C A0 0347 R MOV AL, SUPIPCR i GET LAST VALUE OF SUPERIM. CONT. REG.
1CSF 26 03 AND AL,000000113 3 MASK TRANSPARENT BIT OFF
1CeL oA F8 OR BH, AL i SET SUPERIMPOSE MODE BIT
1C63 38 3E 0347 R MoV SUPIPCR,BH i UPDATE BY NEW VALUE
1667 3 OF MoV BL,.BH 3 SET IT TO BL
1C69 37 06 s1Ps MOV BH,PCSUPER i SET REG. ADDRESS OF SUPERIM. CONT. REG.
H
12:: F§ C3 02 TEST BL, TRANSON i SET SUPERIMPOSE ON ?
1C6E 75 03 JNE SIP6 i YES
1c70 80 E3 01 s1re AND BL, FOREVRAM i MASK MODE CONTROL BITS FOR SUPERIMPOSE OFF
4
183 BA 03DA MOV DX, VGA_CTL i GET 1/0 ADDRESS OF VIDED GATE ARRAY
1C76 E8 1E22 R 1p7 caLL OUT_GA ; OUT BX TO GATE ARRAY
€19 $
:cn ES 10D6 R CALL ENABLE_VG2 i SELECT VIDEO GENERATER 2
1c7¢ ¢ RET ; ALL DONE
1€70 SUPERIMPOSE ENDP
o
3 SUP_SET_MODE
i
3 THIS ROUTINE INITIALIZES THE ATTACHMENT TO
; THE SELECTED MODE FQR SUPERIMPOSE
H THE SCREEN IS BLANKED.
H
; INPUT AL = MODE SELECTED (RANGE 4-A)
H
i OUTPUT MHOKNE
P
; cALL DISABLE_INT
i SET_PALETTEG
: ssr PALEnExs
H RESET
; ENAbLE_VGl
; ENABLE_VG2
5 SET_SUPREG
: ENABLE_INT
; VOLATILE AX,BX,CX,DX,SI,DI
;
B e e eeee
ASSUHE cs cooE. ns:oau. Es=vweo RAH
1C710

SUP_SET_MODE PROC HEAR
1C2D FF 36 0358 R

LAO

1¢81 80 0 PUSH  WORD PTR IEP_CTRL SAVE INTERRUPT ENABLE PROMIBIT F

E 0355 g FF ! E
168 & Beh OR BYTE PTR IEP_CTRL,TRUE ; PROHIBIT INTERRUPT ENABL :
N CALL DISABLE_INT ; DISABLE WARDWARE INTERRUP

89 50
JhL 3% 55 PUSH  AX I SAVE INPUT MODE ON STACK
1CaC 34 4 ggn AL, 7FH i MASK REGEN HON CLEAR FLAG
1C3E 24 EF m; :T':l:ru ; ger INPUT MODE 10 BH
. i MASK KJ BIT OFF

1690 3¢ 04
1692 72 26 chp AL,4 j==- CH v MODES
i A o R
o 2 20 bt L2 3 CHECK FOR VALID MODES

o1 ssemz ; MODE 7 IS INVALID
1694 77 3¢ cHp AL, OAH i UNDER OBH ?

i\ SSETH2 } NO, INVALID
1C9C 24 26 033p g ouaIATION
16 vt MoV i=== CHECK VALID SUPERIMPOSE C
1CA3 80 FC op a0 “.EMBHDDH ; gﬂxcﬂ ;“1”7)502: UIBty FROCERTA-E
np

i CURRENT MODE 1S HIGH BAND ?

A-84



SPLUTNOODN Uier

- e e s e e e s e e
OO0 0O0DO0O0 Do
N o= 0o b e bo 5o o 0o

-
o
~N
~

80
75

€8

1D8D R

09
F8

62
03
Fo

E?
Fs

1A44 R
co

033D R
F?

06 D3IFC R FF
2€

06
co

10
02BD R
F9 04
11

F9y 03
ec

F9 08

11
F9 09

oc

(14

FD 0¢
08
0535 R

€8

E8
30
€EE
2E
24
EE
B0
EE
2E:
24
EE

0343 R

c?

40

09

02

co
03DF
008A R
3F

c3

003A R

0531 R

01

8A 47 01
OF

03
8A 47 03
oF

SSETML:

SSETM2:

SSETM3:

SSETMY:
P

SSETMS:

SSETMG:

SSETMY:

N
SSETHS:

JB
ChpP

CMP
JAE

CMP
Jnp

PoOP
JMP

PUSH

JNZ

SSETML
AH, 4
SSETMS
AH, 9
SSETM3
AL, 9

SSETM2
SHORT SSETMé¢
AX

SSETM1L
AL,Y

SSETM2

AX

AL,PORT_C
AL, EXP63K

AX

SSETM2

AX

AH,BH

DI.AX
WAIT_VERTRET

AL, AL
DX, AL

5 NO
3 CURRENT MODE IS HIGH BAND ?
YES

]

H Cg:RENT MODE IS HIGH BAND ?
3

3= CURRENT HODE 1S LOW BAND

5 CHECK LOW BAN

+ MODE COHFRICT

i 0K

3 RESTORE AX
1 BREAK

i~ CURRENT HODE I! HIGH BAND
CHECK HIGH B
MODE CDHFRICT

SAVE AX

GET DATA FROM PORYT-C

64K EXPANTION INSTALLED ?
RESTORE AX

NO

..

. v v . -

SAVE CURRENT CRT MODE AND SETTING MODE(MASKED)
SAVE MODE IN AH
SAVE MODE IN DI

3 WAIT UNTIL VERTICAL RETRACE
jrmm=— TURN OFF VIDEO

5 SET VGA REG ¢

& SELECT IT

AL,CRT_MODE_SET2; GET LAST MODE SET
éingf “VIDEGEND ; TURN OFF VIDEO

(4

SET IN GATE ARRAY

-

! SET DEFAULT PALETTES
3 GET CURRENT CRT MODE AND SETTING MODE

SUPRESS_PAL,TRUE; SET PALETTE IS SUPRESSED *
SSETM? ES, SKIP

AL,PCSUPER
DX, AL
AL, AL
DX, AL

AH,PCPALET
BX,0FFSET PLTCS1
CL.4

SSETHS
L3
SSETMS
cL.a

SSETMé
CL.y

SSETMS
SHORT SSETM?
CH, 06K

SSETM?
SET_PALETTES
SHORT SSETN?
SET_PALETTELs

AX, D1

BL,40H
AL, 09N
SSETMS

BL,OCON

DX, PAGREQ
AL, PAGDAT
AL, 3FH
AL,BL

DX, AL
PAGDAT, AL

VGA_RESET
AL, PCPALETH

DX, AL SET
AL, CSl(IK*PCPALETHl
L,0F

DX.AL
AL, PCMODER

£ i
AL, CSt [BX*PCMODE2)

AL, OFH
DX, AL

A-85

CLEAR SUPERIMPOSE CONTROL REGISTER
FOR SET PALETTE

.

SET PALETTE REG ¢
POINT TO TABLE ENTRY
CHECK FOR & COLOR MODE
YES, Jump

CHECK FOR ¢ COLOR MODE
YES JUMP

CHECK FOR 16 COLOR MODE
YES, JuMP
CHECK FOR 16 COLOR MODE

YES, Jump
3 SKIP SET PALETTES

. e v

-~ v

2 COLOR MODE ?
NG, SKIP SET PALEYTES

3 SET PALETTE 4 COLOR

3 SET PALETVE 16 COLOR

3===== SET UP MO0 & Ml IN PAGREQ
GEY CURRENT MODE

SET UP FOR 16K REGEN
MODE USE 16K
YES, JumMP

i SET UP FOR 32K REGEN

SET PORT ADDRESS OF PAGREG
GET LAST DATA OUTPUT
CLEAR MO & M1 BITS

SET NEW BITS

STUFF BACK IN PORT

SAVE COPY IN RAM

It ENA!lE VIDEO AND CORRECT PORT SETTING
3 RESET VGA

3 SELEg; PALETYE MASK REGISTER

- -

- e

i MASK EXTRA DATA OFF
SET IT

i SELig} MODE REGISTER 2

i MASK EXTRA DATA OFF
I SET IT



Appendix A.

1095

1095
1D99
1D9C

1D9E
1D9F

1DA3
1DAG
1DAG
1DA3

1DA9
1DAC
1DAE
1DAF

1080

sA 26 0347 R
€8 0929 R

g8 1006 R

EC
po 01

EE
A0 0352 R
oC 10
EE
b Co
:s 26 033D R
E¢ 61
24 FB
E6 61
2 F?
& b
33 FF
SA
a0 E2 80
15 15
py 2000
c 0%

3
B8 BgO0
72 05

Dl EL
E3 1093 R

8F 06 0355 R
ES8 1BEC R

€3

8A 26 008A R
5 38¢0
Do EC

&8 1E 0015 R

3 ENABLE INTERRUPT I

ENABLE VIDEO GATE ARRAY 2
INSURE ADDRESS STATE
SELECT PALETTE MASK REG
SET V-RAM1 ENABLE BIT

SET 17

3 PUT MODE SET & PALETTE IN RAM

3===== SETUP PORY B
3 GET CURRENT VALUE OF 8255 PORT B

3 STUFF BACK IN 8255

l"' FILL REGEN AREA WITH BLANK
SET UP POINTER FOR REGEN

GET ORIGINAL INPUT BACK

NO CLEAR OF REGEN ?

SKIP CLEARING REGEN

NUMBER OF WORDS TO CLEAR
REQUIRE 32K BYTE REGEN ?

SET SEGMENT OF 16K REGEN BUFFER
SET 16K WORDS TO CLEAR

GET SEGMENT OF 32K REGEN

SET REGEN SEGMENT

FILL FOR GRAPHICS MODE

FILL THE REGEN BUFFER WITH BLANKS

3=-==- ENABLE VIDEO
ENABLE VIDEO GATE ARRAY 1

SET PORT ADDRESS OF VGA

SELECT VGA REG 0
GET MODE SEYT VALUE

H
3 INSURE ADDRESS MODE
H

MOV AH, SUPIPCR }
CALL SET_SUPREG 3
CALL ENABLE_VG2 3
IN AL, DX 3
nov AL, IXPALETM :
ouT DX, AL 3 SET IT
MOV AL,PALETTE_MASK }
OR AL, VRAM1ENB 3
out X, AL 3
MOV AX,S1
mov CRYT_MODE_SET2,AH
N AL,P
AND AL, n01 FORT _B_ALPHA ; SET UP GRAPHICS MODE
ouT PORT_B, AL
MoV $1,DI 3 SET MODE TO SI
nov AX, ST 3 GET MODE BACK
XOR DI, DI
POP DX 3
AND DL,80M i
JNZ SSETM10 i
MoV CX,8192 [
cHP AL, O9H H
nov AX,REGEN_START ;
Jc SSETMY 3 NO, JUMP
SHL CX,1 ;
CALL GET_DIRSEG i
SSETMY:
MOV ES,AX 3
XOR AX, AX 3
REP STOSH 3
SSETHIO!
CAL ENABLE_VG1 3
MOV DX,VGA_CTL
IN AL, DX
XOR AL, AL
our DX
Mov AL, car nona_ssrz
our DX, AL SET MODE
SSETM11:
POP WORD PTR IEP_CTRL;RESTORE INTERRUPT
CALL ENABLE_INT
RET
SUP_SET_MODE ENDP
GET DIRSEG

e e e e W W4 s Do B B4 W W B

THIS RBU;INE DETERMINE DIRECT ADDRESS

GMENT OF V-RAM1 (MAIN RAM)

OET COPY OF PAGE REGS
ISOLATE CPU R

E BX
GET MEMORY SIZE

ADJUST FOR SEGMENT VALUE

RESTORE BX

INPUT DS = DATA SEGMENT
oUTPUT AX = SEGMENT VALUE
cALL NONE
VOLATILE NONE

GET_DIRSEG PROC  HEAR
MOV AH,PAGDAT '
AND  AX,CPUREG ¥ 100H )
SKR  AH.1 )
PUSH  BX SAV
MOV BX,TRUE_NEN ;
PUSH  eX )
MOV CL,6 3
SAL  BX.CL i
POP X ;
SUB  BH,001000008
OR AN, BH :
PoP ;
RET

GET_DIRSEG ENDP

et e cenee
ENABLE_VG1

A-80

THIS ROUTIHE EMABLES VIDEO GENERATER 1

RESTOER SUPERIMPOSE CONTROL REGISTER

GET LAST VALUE OF PALETTE MASK REGISTER

ENABLE PROHIBIT FLAG
F IT IS NOT PROHIBITED

REG
SHIFT TO MAKE INTO SEGMENT VALUE

119
SHIFT VIDEO RAM ADDRESS TO 10pP 12



1p3o

1DBO
1pe1
1082
1083

1DBs

1BES R
01FF
8D7B
1E22 R

8CFB
1E22 R

06 0354 R 01
1BEC R

0000 E

1BE4A R
01FF
a8cre
1E22 R

8DFB
1E22 R

06 0354 R 00
1BEC R

INPUT NONE

3
: OUTPUT HONE
H CALL DISABLE_INT
; ENABLE_TNTY
3 0UT_GA
3 VOLATILE NONE
H
H
ENABLE_VG1 PROC  NEAR
PUSH  aX }
PUSH  BX 3 SAVE REGISTERS
PUSH DX }
PUSH DS ;
CALL DDS 3 POINT DATA AREA
ASSUME DS:DATA
CALL DISABLE_INT 5 DISABLE ALL INTERRUPT
MoV DX, SX08BASE s ADDRESS OF ADDRESS CONTROLLER
MoV BX,S8SX02BH100K + SX023_OFF
CALL OUT_GA 7 DISABUE VIDEO GENERATER 2
MOV BX,S85X02AN100H + SX02A_ON
CALL OUT_GA i ENABLE VIDEO GENERATER 1
mov VG_STAT,VG1_ON ; SET VIDEO GENETAETER 1 ON
CALL ENABLE_INT i ENABLE INTERRUPT
POP DS 3
POP DX 3
POP BX ; RESTORE REGISTERS
PoP AX 3
RET
ENABLE_VG1 ENDP
H
H
; ENABLE_VG2
; THIS ROUTINE ENABLES VIDEO GEMERATER 2
H
3 INPUT NONE
; oUTPUT NONE
3 CALL DISABLE_INY
3 ENABLE_TNT
3 OUT_GA
H VOLATILE NONE
H
H
ENABLE_VG2 PROC  NEAR
PUSH AX [
PUSH BX 3 SAVE REGISTERS
PUSH DX 3
PUSH D$ 3
CALL DDS 3 POINT DATA AREA
ASSUME  DS:DATA
CALL DISABLE_INT i DISABLE ALL INTERRUPT
MOV DX, SX03BASE 5 ADDRESS OF ADDRESS CONTROLLER
MOV BX,S85X02AN100H + SX02A_OFF
CALL OUT_GA + DISABUE VIDEO GENERATER 1

MOV BX,585X02B0n100H + SX02B_ON
CALL OUT_0A ENABLE VIDEQ GENERATER 2

MOV VO_STAT,V02_ON ; SET VIDEO GENERATER 1 OFF
CALL ENABLE_INY ENABLE INTERRUPT

-

-

i
POP DX i
POP BX ; RESTOER REGISTERS
POP AX H
RET
ENABLE_VG2 ENDP
| & -
i
3 ENABLE_VG12
1)
i THIS ROUTINE ENABLES VIDEO GENERATER 1 AND 2
1
: INPUY NONE
} OUTPUY NONE
i CALL DISABLE_INT
1 ENABLE_INT
H QUT_GA
] VOLATILE NONE
3
o emtcccmmcmmmm—cccem—m——n s



Appendix A.

1E22
1E22
1E23
1E25
1€26
1E28
1E2Y

1E2A

1)
A
74

51
1]

80
73

E3
ED
E8

59
32

06 0356 R 02
1BEC R

c?

16 030A R
1E 0368 R
) ]
15

SE o350 1

FC 04
0s

1E9A R
[}
LIBU N 3

Dp
OE 0350 R

ENABLE_VG12 PROC  NEAR
PUSH  AX i
PUSH  BX 3 SAVE REGISTERS
PUSH DX i
PUSH DS H
CALL  DDS 5 POINT BIOS DATA AREA
ASSUME DS:DATA
CALL  DISABLE_INT ; DISABLE ALL INTERRUPT
MoV DX, SXOBBASE 3 ADDRESS OF ADDRESS CONTROLLER
HOV BX,5BSX02AN100H + SX02A_ON
CALL  OUT_GA + ENABLE VIDEO GENERATER 1
MOV BX,SBSX02BN100H ¢ SX02B_ON
CALL  OUT_OA 3 ENABLE VIDEO GENERATER 2
nov VG_STAT,VG12_ON ; SET FLAG
CALL  ENABLE_INT + ENABLE INTERRUPT
roP s 5
POP DX ;
POP BX ; RESTORE REGISTERS
PoP AX ;
REY
ENABLE_VG12 ENDP
3
H
: OUT_GA
3
H THIS ROUTINE OUTPUT ADDRESS/DATA TO GATE ARRAY
H
3 INPUT  BH = INTERWAL ADDRESS
3 BL =  DATA TO WRITE
: DX =  ADDRESS OF GATE ARRAY
H
3 OUTPUT NONE
i CALL  NONE
H VOLATILE AL
H
H

OUT_GA PROC NEAR

IN AL, DX
MOV AL,BH
ouTt DX, AL
MoV AL,BL
out DX, AL
RET

OUT_GA ENDP

H
}

SYNC TO ADDRESS STATE

WRITE INTERNAL ADDRESS
WRITE DATA

INPUT  AH
(24

OUTPUT NONE

VOLATILE BX,DX,DI

-
- e we e wr e b T s e Be Be e TF e 4 SO

INT 10H, AH = B1H

THIS ROUTINE SETS THE ALTERNATE CURSOR VALUE

CURRENT CRT MODE ( MASKED )
CURSOR VALUE CH-START LINE, CL-STOP LINE

CALL WRITE_ALT_CURSOR
WRITE_GCURSOR

ASSUME CS:CODE, DS:DATA
SET_ALT_CTYPE PROC NEAR

MoV
MoV BL,AC_PRESENT
OR BL,BL
2 SACTS
PUSH X
MOV CX, ACURSOR_MODE
cHP AH,GRAPHICS
JAE  sacTy
CALL  WRITE_ALT ¢y
JNP SHORT™ sIcr%soR
SACTL:
sacrzs CALL  WRITE_Gcursom
POP cx
sacry, “OR Bl
Hov

ACURSOR_MODE, cX

A-88

-~

DX,ALT_CURSOR_POSN; GET CURRENT CURSOR POSITION

GET ALTERNATE CURSOR PRESENT FLAG
:bTERNAIE CURSOR PRESENT 1!

i SAVE NEW CURSOR MODE

H

}

-~ v

GET OLD CURSOR MODE
GRAPHICS MODE ?
YES

ERASE CURRENT ALTERNATE CURSOR

OR
ERASE CURRENT ALTERNATE GRAPHICS CURS

RESTORE NEW CURSOR MODE
CLEAR ALTERNATE CURSOR FLAG

SAVE NEW GRAPHICS CURSOR MODE



1E9A

1E9A
1E9D

1E9F
1EA2

a0
73

E8
EB
E8
4B
a8
c3

E8

SA
32

a9

a0
73

1]

FC 04
05

1E9A R
04

0618 R

1E 0348 R

OE 0350 R
1E 03423 R
B
15

16 034A R
C 04

05

1E%A R

03

0613 R

DB
16 034A R

FC 0¢
03

1E%A R

EB 04

E3
4B

(2]
[ ]

Fé
5

a)
75

0618 &

1E 0343 R

c3 20
36

F9 11
3l

e AH, GRAPHICS i GRAPHICS MODE ?
JAE SACT4 i OYES
CALL  WRITE_ALT_CURSOR; WRITE NEM ALTERMATE CURSOR
JHP SHORT™ SACTS  j
SACTé
WRITE_GCURSOR  ; WRITE NEM GRAPHICS CURSOR
BX 3 SET ALTERNATE CURSOR FLAG
SACTS:
AC_PRESENT,BL  ; SET ALTENATE CURSOR FLAG
RET
SET_ALT_CTYPE  ENDP
H
} SET_ALT_CPOS INT 10H, AH = 82H
;o EE=hiiomee
3 THIS ROUTINE SETS THE ALTERNATE CURSOR POSITION TO THE
5 HEW X-Y VALUES PASSED
:
; INPUT  AH = CRT MODE  (MASKED)
; DX = RO,COLUMN OF NEW CURSOR
H
i OUTPUT NONE
H
3 CALL WRITE_ALT_GURSOR
3 WRITE_GCURSOR
i VOLATILE 3X,CX, DI
b
; ASSUME CS:CODE, DS:DATA
SET_ALT_CPOS  P