












































































































































































































































































































































Software
Attache Terminal Emulation Mode

The system enters Terminal Emulation upon reset when no disk is in Drive
A or the Bootstrap Loader cannot be read from the disk.

Terminal Emulation Mode provides direct interface with other asynchronous
devices, allowing Attache to emulate two different non-intelligent
terminals (the Lear Siegler ADM-3A and the DEC VT-52). This mode is a
superset of both the ADM-3A and VT-52 and not separate modes for each.

Lear Siegler ADM-3A functions are fully supported, with the exception of
the lock and unlock keyboard functions. Illustration 3-5 is a list of

control code functions in ADM-3A emulation, For more information, refer
to the ADM-3A Operator's Handbook.

CTRL G Sounds audible beep

CTRL H Backspace

CTRL J Line Feed (moves cursor down one line)
CTRL K Moves cursor up one line

CTRL M Carriage Return

CTRL Z Clear Screen

CTRL ° Home

Illustration 3-5 AIM-3A Control Codes

All except the following DEC VT-52 functions are supported: ESC (033
076), exits alternate keypad mode and returns to numeric keypad; ESC Z,
requests a terminal identification; ESC [ / ESC (033 134), enters /
exits Hold-screen mode; and Printer Option escape codes. (ESC I does not
perform a scroll.)

Illustration 3-6 is a list of supported DEC VT-52 escape code functions.
For more information, consult the Digital Direct Sales Catalog.

ESC A Moves cursor up one line

ESC B Moves cursor down one line

ESC C Moves cursor one column to the right

ESC D Moves cursor one column to the left

ESC H Moves cursor home

ESC I Moves cursor up one line

ESC J Erases data from cursor to screen end

ESC K Erases data from cursor to end of line
ESC Y ~Moves cursor to specified screen position

Nlustration 3-6 DEC VIS2 Escape Codes

Pressing CTRL and LINE FEED puts the system in Monitor Mode. Monitor
mode allows the user to run diagnostics, to manually alter memory, and to

run communications. Pressing CTRL and LINE PEED again takes Attache out
of Monitor Mode and back to Terminal Mode.
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Terminal Emulation is initialized at 9600 baud. This baud rate may be
changed through the Monitor Mode by using the "S" command. This command
allows you to activate one or both ports and specify baud rates for each.

Selections default to the communications port if neither port is
selected. If both ports are selected, input is accepted from either and
output is sent to both.

To change the baud rate or to select a different port:

1. Enter Monitor Mode by pressing CTRL and LINE FEED at the
same time.

2. Enter the 'S' command for the desired baud rate. The
format for S is as follows:

bbpcs
1111 communications port (0 = deselect, 1 = select)
I printer port (0 = deselect, 1 = select)
] communications baud rate (see Baud Rate Table *)
printer baud rate (see Baud Rate Table *)

|
[—
I

* Baud Rate Table

0 = no change 4 = 600 Baud 8 = 9600 Baud
1 = 110 Baud 5 = 1200 Baud 9 = 19200 Baud
2 = 150 Baud 6 = 2400 Baud
3 = 300 Baud 7 = 4800 Baud

The four characters to the left of "S" determine which
port or ports are active and the baud rate selection for
each. Codes for selecting communications port baud rates
only are as follows:

0110S = 110 Baud 0410S = 600 Baud 0710S = 4800 Baud
0210S = 150 Baud 0510S = 1200 Baud 0810S = 9600 Baud
0310S = 300 Baud 0610S = 2400 Baud 0910S = 19200 Baud

3. RETURN is not required. The selections are changed
automatically when the S command is issued.

4. Return to Terminal Emulation Mode by pressing CTRL and
LINE FEED at the same time.

Illustration 3~7 Changing Baud Rates in Terminal Emulation
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Monitor Mode — Diagnostics

Monitor Mode contains diagnostics which test all of the major functions
of Attache. These diagnostics may be run by keying in the commands which
follow.

Enter Monitor Mode: 1) Remove diskette from drive A.
2) Press SHIFT and RESET simultaneously.
3) Press CTRL and LINE FEED simultaneously.

List of Tests: G - Generate Display Pattern

=+ ]
i

Display RAM Test

Input Test

e
]

= Jump

- Keyboard Test

- Loop Tests

- Memory Map Test

- Output Test

- Format Diskette

- CMOS Memory Test
Main Memory Test

- Select Output Port
- Real-Time Clock Test
- Uhited Tests

- Read Disk Sector

- Write Disk Sector

- I/0 Port Transmit Test

K X ¥ << Q@ HE ®n O " O X P ORW O
1

~ I/0 Port Receive Test

Disk Drive Test

~N
|

Hlustration 3-8 Monitor Mode Diagnostics
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G - Generate Display Pattern - G

Format:

Description:

Exit:

Reporting:

G

The display screen fills with the character " in every
position of the display except the cursor position (the
lower right hand corner).

Press any Kkey to return Attache to the monitor command
entry mode.

No errors are detected or reported.

H - Display Ram Test - H

Format:

Description:
Exit:

Reporting:

I - Input Test
Format:

Descriptidn:

Exit:

Reporting:

H

Tests all bits and locations of the alphanumeric, graphic,
and attribute display memories.

Automatic at end of test, Test completes in approximately
3 seconds.

Errors are reported in the format "llccddff", where:

11 = line containing error.
cc = character position of the error.
dd = two 1's in bit positions in error.
ff = frame in which the error is located:
00 - 80 = graphics RAM
Co = alphanumeric RAM
EO = attribute RAM

The frame code corresponds directly to the display mémory
IC's on the processor board as follows: o

00
20

U704 40
U705 60

U706 80
u707 Co

U708 E0 = U432
U433

nn
o
nn

-1

nnl  where nn = port numbef

Allows one bYte to be read from the selected port. Can be
used in conjunction with the output command to read status
or data from a port.

Automatic after byte is read.

None.
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J - Jump - J
Format:

Description:

Exit:

Reporting:

addrJ where addr = address to which system is to jump.

System Jjumps to the address specified and begins program
execution.

If no address is specified, a jump to the monitor entry
point occurs; if a system diskette is in Drive A, a
system boot occurs, otherwise the system enters Terminal
Mode.
None.

None.

K - Keyboard Test - K

Format:

Description:

Exit:

Reporting:

L - Loop Tests
Format:
Description:

Exit:

Reporting:

3-12

K

All keys pressed after "K" are displayed, followed by
their hexadecimal value. Note that both upper and lower
case codes may be returned.

Type the character """,

No errors are detected or reported.

- L
L
Tests entered after "L" run continuously.

Press any Kkey to return the system to monitor command
mode.

The looping test reports errors as during normal test
execution.
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M - Map Test - M

Format:

Description:

Exit:

Reporting:

M

The memory is mapped, and numbers 7-1 are written in the
first location of each block 1-7. The memory is then
remapped to the standard configuration, and the numbers
are read back.

Automatic at end of test, less than 3 seconds.
Any virtual block which returns an erroneous number

reports an error as "vn", where v is the virtual block
number and n is the number the block returned.

O - Output Test - O

Format:

Description:

Exit:

Reporting:

nnmmO where nn = port number; mm = data to send.

Sends a byte to the specified port. Can be used in
conjunction with the input command to send data to a port
and then read status or data from the port.

For example: F2440 sends ASCII character "D" to the
printer port.

Automatic after byte is sent, less than 3 seconds.

None.

P - Format Diskette - P

Format:
Description:

Exit:

Reporting:

Note:

P or 1P where P = format the Drive A diskette, and
1P = format Drive B diskette.

Diskette in specified drive is formatted.

Automatic at end of format, or immediately by pressing
any key to return the system to monitor command entry
mode, Formatting requires less than 35 seconds.

Reports diskette error status.

The format produced is not the same format CP/M uses. Use
the P test for testing purposes only. Do not use a

diskette which contains valuable data or programs when
running this test.
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Q — CMOS RAM Test - Q

Format:
Description:

Exit:

Reporting:

Note:

Q
Runs a memory test of each bit of the CMOS RAM,

Automatic at end of test. Test completes in approximately
.5 seconds.

Any bad location is reported as "aadd", where aa = address
00 - 3F {hex} and dd = the data bits 0 - F {hex} which
failed.

This test may cause CMOS RAM to reset to its default
values, depending upon the EPROM version of the system.
If the Terminal Mode header is "Otrona Attache", the Set-
up Mode parameters will reset to their default settings.
If the header is "Otrona Attache x" (where "x" 1is any

_ letter), the parameters will remain at their current

settings.

R - Main RAM Test - R

Format:

Description:

Exit:

Reporting:

3-14

nR where n is the RAM row number 0 - 3.

The main RAM is constructed in four rows of 16K bytes
each. The R test maps the row being tested to virtual
address 8000 - BFFF {hex} and tests each memory 1location
with all data bits.

Automatic at end of test. Test completes in approximately
2,5 minutes.

The first 9 errors found are reported as "aaaa-dd", where
aaaa = the address displacement of the bad location from
the row's starting address, and dd = data bits in error.
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S - Select Output Ports - S

Format: bbpcs - where 0 = deselect; 1 = select
RN
||| === communications port
|| ---- printer port
| ===--- communication baud rate
—————— printer baud rate

Baud Rates

0 = not changed
1 =110 baud

2 = 150 baud

3 = 300 baud

4 = 600 baud

5 = 1200 baud

6 = 2400 baud

7 = 4800 baud

8 = 9600 baud

9 = 19,200 baud

Description: The printer and communications ports are selected to print

test commands and results. The selections of the "S"
command are also used by the X and Y, transmit and
receive, tests.
If Terminal Mode is entered from the Monitor, Attache
defaults to the communication port if neither port is
selected. If both ports are selected, input is accepted
from either port, and output is sent to both.

Reporting: No errors are detected or reported.

T - Real-Time Clock Test - T

Format: T

Description: Tests the real-time clock function without disturbing
the current clock setting.

Exit: Automatic at end of test. Test completes in approximately
2 seconds.

Reporting: A "?" is displayed if the clock fails.
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U - United Tests - U

Format:

Description:

Exit:

Reporting:

U {test(s)} RETURN
Runs the test(s) entered after "U" in sequence.

For example: UHQT runs the Display RAM, CMOS RAM, and
Real-Time Clock Tests in sequence.

If no test is specified after the "U", the following tests
are performed:

H, Q' T' ‘M’ OR, lR' ZR' 3R' OZ' lZ

Automatic at end of test(s), or immediately by presSing
any key to return the system to monitor command entry
mode,

Each test reports errors as in normal execution.

V - Read a Sector From a Disk - V

Format:

Description:

Exit:

Reporting:

3-16

cchsV

L
|| | sector number
| |side:
I 0 = drive 0, head 0.
Il 1 = drive 1, head 0
11 4 = drive 0, head 1
Il 5 = drive 1, head 1

cylinder number (0 - 27 {hex})

The specified disk sector is read into memory at FF00 -
FFFF {hex}.

Automatic at end of data transfer, less than 5 seconds.

An error detected in the transfer reports as cchs-ssee
where cchs = the sector selected; ss = controller status
register STO; and ee = controller status register STI.

ssee is interpreted as (X - Don't Care):

0000 = Error in transfer from controller to RAM

2X0X = Error cased by: drive select jumpermissing, door
not closed, head not loaded, no disk in logged
drive, or disk not spinning properly.

4X01 = Missing address mark

4X01 = Missing sector ID
4X20 = CRC error in data or ID field.
4800 = Drive not ready.

Any other code = error caused by floppy disk controller.
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W - Write a Sector to a Disk - W

Format:

Description:

Exit:

Reporting:

cchsV

RRR!

|| Isector number

| Iside:

| 0 = drive 0, head 0

Ll 1 = drive 1, head 0

[ 4 = drive 0, head 1

I 5 = drive 1, head 1
cylinder number (0 - 27 {hex})

The specified disk sector is written to from the memory at
address FF00 - FFFF {hex}. ,

Automatic at end of data transfer,

An error detected in the transfer reports as cchs-ssee

where cchs = the sector selected; ss = ST0; and ee = STI.
"ssee" is interpreted the same as in the V Test. :

X - I/O0 Port Transmit - X

Format:

Description:

Exit:

Reporting:

‘nnnnmmmmX where nnnn = number of bytes to transmit
{hex}; mmmm = start of data area from which to transmit.

Transmit data to another system through the port(s)
selected by "S" command to another system in Y (receive)
Test mode. Data format is as follows:

CR
nn
nn
etc.
CR

where "nn" is two characters per data byte, sent in
pseudo—hex (0,1,2'3'4'5'6'7'8'9':';'<,>’?) MSB Sent first.

Automatic at end of data transfer.

No errors are detected or reported.

Y - 1I/0 Port Receive - Y

Format:

Description:

Exit:

Reporting:

nnnnY - where nnnn = address for start of data load.

Receives data from another system through the printer
port from a system in X (transmit) Test mode.

Automatic at end of data transfer.

No errors are detected or reported.
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Z — Do Automatic Disk Test - Z

Format:

Description:

Note:
Exit:

Reporting:

Note:

3-18

Z or 12 where Z = Drive A, 1Z = Drive B.

The disk in the specified drive is extensively tested in
automatic sequence.

Test sequence:

- format the diskette with "E5"

- write a worst-case test pattern in sector 1,
each track of side 0.

read back the test pattern from sector 1 of
each side 0 track. :

- repeat steps 2 and 3 for each sector on side 0.
- repeat steps 2 and 4 for side 1

Ul w N
1

Both Z and 17 tests require a diskette inserted in
Drive A. 1Z Test requires a diskette in Drive B as well.

Automatic at end of test. Test completes in approximately
5 minutes and 40 seconds.

Errors are reported in the following format:
-ssee
HH
I

I

| controller status register ST1 |
| controller status register sTo  |°°® chart
| ,

se

ctor

drive 0, head 0
drive 1, head 0
drive 0, head 1
drive 1, head 1
ylinder number (O - 27 {hex})

U'lvbl—‘o
L I | B

c
I
I
I
I
I
I
|
|
|
I

c

ssee is interpreted as (X - Don't Care):

0000 = Error in transfer from controller to RAM

2X0X = Error cased by: drive select jumper missing, door
not closed, head not loaded, no disk in 1logged
drive, or disk not spinning properly.

4X01 = Missing address mark

4X01 = Missing sector ID

4X20 = CRC error in data or ID field.

4800 = Drive not ready.

Any other code = error caused by floppy disk controller.

The entire contents of the diskette are erased in this
test. Disk tests are only as reliable as the media being
used. Be sure that the inserted diskette is functional.
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BIOS (Basic Input/Output System) Introduction

BICS is the tailor-made portion of CP/M which defines the Attache
hardware environment to the non-hardware dependent portions of CP/M.

This description of Attache's BIOS is divided into the following
subjects: Bootstrap, Disk Driver, I/O Drivers, Display Driver, Interrupt
Structure, CHMOS RAM and Clock routines, and Valet service routines.

This section also contains charts of commonly used programming functions.
These charts are referenced in the List of Illustrations on page viii.

BIOS resides on the first three tracks of a system diskette. BIOS is
loaded into memory at power on if the system diskette is properly
inserted in Drive A,

An Erasable Progammable Read-Only Memory chip contains the initial
software to load the BIOS Bootstrap Loader from disk. The BIOS Bootstrap
loads the CP/M operating system.

When BIOS first loads, the Attache sign-on screen displays:
CP/M 2.2.x OTRONA ATTACHE [56K]

where "2.2" is the current version of CP/M, and ".x" is Attache's
revision. [56K] is CP/M's calculation of the memory available to the
user after CP/M has loaded,
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Boot Loader

The Boot Loader, or Bootstrap, is a two-part routine. The first section,
iocated in EPROM, merely loads the second section, located on track 0,
sector 1 of the system diskette.

The seconrd part of the routine ‘loads the CP/M operating system into
memory from C400 {hex} to FI9FF {hex}. ( FOFF {hex! to FFFF {hex} is a
reserved BIOS storage area.) The routine also loads system parameters
from CMOS RAM (Complementary Metal-oxide Semiconductor Random Access
‘Memory). The user specifies these system parameters in set-up mode (ie.
the options described on top of the keyboard template).

Cboot

After the system boots, Attache goes to a routine called CBOOT. Cboot
sets up the system. It initializes the system values by accessing the
parameters stored in CMOS RAM. These parameters are: keytone, brightness,
printer Baud rates, Communication Baud rates, bell, volume, and shift
lock.

Cboot looks at the CMOS RAM to see if it is set. It looks for a 5 in
location 1, and an E in location 0. If the values are not there, the
CMOS RAM has either never been initialized or the battery has run down.
Cboot will then reinitialize the RAM and reset the devices to default
values. v

Cboot initializes the IOBYTE and the remaining values in page 0.

Attache uses one of two different brands of clocks with different BIOS
clock routines. Cboot looks to see which brand of clock is being used,
and calls the routine accordingly.

(Programming CMOS RAM, and the sound generator is accomplished by
writing escape codes to the Display Driver. The clock is programmed via
the TIME.COM program. These instructions begin on page 3-44, immediately
following the Display Driver section.)
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Disk Driver

The disk driver section of BIOS contains the routines which handle the
physical disk operations. The routines set up the floppy controller and
the Direct Memory Access controller (DMA) for disk operations, send
disk I/0 commands, and handle the physical read, write, and format
operations.

The disk driver routines perform two major functions: blocking/
deblocking, and physical read/write.

Blocking/Deblocking

CP/M is written to expect 128 byte disk sectors. Attache uses 512 byte
sectors. The blocking/deblocking routines in BIOS perform the
translation from BDOS's logical sectors of 128 bytes, to the physical 512
byte sector size.

Four logical sectors exist in each physical sector. Blocking/Deblocking
routines receive the logical address for a requested sector, and
calculate the physical address on diskette. The logical sector is then
stored at the address specified by the DMA Address field in CP/M.

Physical Read/Write

Disk routines are interrupt driven. Three types of routines work
together to perform the physical read/write operations. These are the
Read Host/Write Host routines, the Floppy routines, and the Floppy
Interrupt routine.

The interface between the three routine types is accomplished via a
status byte called Disk Cycle. Disk Cycle is continuously updated to
reflect current status of the read/write operation.

During a disk operation, BDOS passes control to the Read Host or Write
Host routines. Read Host or Write Host uses the translated addresses
from the Blocking/Deblocking routine to set up registers A, B, C, D, E,
and HL. These registers contain the sector address information.

Read Host or Write Host then loops on the Disk Cycle byte and checks for

either a successful completion code or an error code. The routine
returns control to BDOS when the operation completes successfully.
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If an error code is stored in the Disk Cycle status byte, Read Host or
Write Host calls a disk error routine which gives the user the options to
retry, warmboot, or ignore the error.

If the register contains a successful completion code, Read Host or Write
Host returns the processor to the calling program.

The Floppy routines control the actual read, write, or format on
diskette. The routines set up the Direct Memory Access controller (DMA)
and the floppy controller (FDC) to initiate the disk operation. Floppy
routines issue the commands which start the motor, recalibrate, seek, and
initiate read, write or format.

When the disk operation is complete, the DMA issues a terminal count to
the FDC, which in turn issues an interrupt.

Every time a floppy interrupt is issued by the floppy controller, the
Floppy Interrupt routine is called. The interrupt routine checks the
status of the Disk Cycle byte, and calls the next appropriate portion of
the Floppy routine. The interrupt routine then updates Disk Cycle.

The Floppy routine initiates its current function, and the FDC issues
another interrupt when the function is complete. This process repeats
until the entire disk operation is complete, and the interrupt updates
the Disk Cycle to reflect a successful completion. Consequently, Read
Host or Write Host returns to the calling program. :

Disk operations also use the 60 Hz Interrupt routine during Motor Start
Up. The 60 Hz routine updates the Disk Cycle byte according to the
status of the Start Up operation.

rhe 60 Hz Interrupt turns the floppy motor off and checks for disk time
outs. The routine puts a wait condition in the Disk Cycle until the
motor has come up to speed. It also puts a time out error code in Disk
Cycle if the disk has not completed an operation within one second.

Illustration 3-9 shows an example of the physical read/write portion of
the disk driver. The example is a simplified read operation for
illustrative purposes only. The illustration is intended to demonstrate
the general software flow of floppy interrupts.

NOTE - Recalibrate is performed twice to ensure accuracy of the diskette
head location. The head recalibrates once, seeks to track 4, then
recalibrates a second time. '
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Devices (or routines)

BDOS

Read Host

60 Hz Interrupt routine
Disk

Floppy Disk Controller (FDC)
Floppy Interrupt Routine
Floppy routine

Chronological Actions

0. If motor already running, then skip to Step 7a.
1. Start disk motor.

2. Wait 2/3 second for motor to come up to speed; set Disk Cycle to 8
(waiting for ready).

3. After 2/3 second, issue Sense Drive Status command to FDC.

4. If status Okay, issue Recal command to FDC; set Disk Cycle to 4 (first
recalibrate). Else Error.

5. Floppy Interrupt: Read result bytes from previous operation. If Okay,
issue seek to track 4, set Disk Cycle to 5 (seek to track 4). Else
Error.

6. Floppy Interrupt: Read result bytes from previous operation. If Okay,
issue Recal command to FDC; set Disk Cycle to 6 (second recalibrate).
Else Error.

7. Floppy Interrupt: Read result bytes from previous operation. If Okay,

7a.issue Seek to Track (desired track for I/0); set Disk Cycle to 7 (seek
to track). Else Error.

8. Floppy Interrupt: Read result bytes from previous operation. If Okay,
issue Read; set Disk Cycle to 3 (data read). Else Error.

9. Floppy Interrupt: Read result bytes from previous operation. If Okay,
Return; set Disk Cycle to 0 (successful completion). Else Error.

Ilustration 3-9 Disk Read Operation
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The Input/Output (I/0) Drivers define the physical I/O devices to the
software. A standard table of jump vectors to logical I/0 devices is
loaded at page DA0OO {hex}. This table allows BDOS and user application
programs to call logical I/O Driver routines. The logical routines then

interrogate the IOBYTE and pass control to the appropriate physical I/O
Driver routine.

I/0 Driver routines are divided into two types of routines., These
routines are physical routines which deal with the actual device, and
logical routines which deal with the device as the CP/M software
describes it. ‘ '

The logical routines are: Conin (console character input), Conout
(console character output), Const (console status), List, Listst (list
device test), Punch, and Reader.

The physical routines are: Crtout, Crtin, Ttyin (tele-type character
input), Ttyout (tele—-type character output), Ptrin (printer character
input), Lptout (line printer output), Tsttty (test tele-type device),
and Lpttst (line printer test). )

Additional Functions

I/0 Drivers are also used to service the control latch, and to access the
sound generator.

The control latch performs CRT brightness control, enables the floppy
motor, enables the EPROM, and enables graphic memory. The control latch
is a history dependent latch which cannot be read. A register, L Latch
preserves the state of that latch. A bit can be gated to the latch to
clear or set bits in the latch.

The sound routine reads a 15 byte table. The sound generator chip
requires fourteen bytes. A fifteenth counter byte determines the time
length of the sound. The sound routine loads register HL with the
beginning address of the table. The routine then reads the table and
sends it to the sound generator.

The generator creates the Attache audio feedback. The counter byte is
loaded into a timer which is decremented by the 60 Hz routine. Every
60th of a second the count decrements. When the count gets to zero, the
60 Hz routine shuts the sound off.

The sound routine is accessed directly by sending escape codes to the
Display Driver. Programming the sound generator is discussed on page 3-
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Programming I/O Devices : Z80 SIO Initialization
Data Address Status Address S.IQQhaml

Commmunications Port: F0 Hex Fl Hex
Printer Port: F2 Hex F3 Hex B
Register ¥ Hex = Binary
0 D8 11011000
| | | Register 0

| | Channel Reset
| Reset Tx Underrun/EOM Latch

— — — ———— o — ——

| Ext Int Enable

| | |_____ Tx Int Enable

oo Status Effects Vector-B
| Rx Int Disable
Wait/Ready on R/T
Wait/Ready Function
Wait/Ready Enable

| | | Rx Enable

| | |——______ Sync Character Load Inhibit
| Address Search Mode (SDLC)

| Rx CRC Enable

Enter Hunt Phase

Auto Enables

Rx 8 Characters/Bit

Parity Enable
Parity Even/0dd

| 1 Sstop Bit/Character
8 Bit Sync Character
X16 Clock Mode

|1 | |I____ Tx CRC Enable

| | | RTS

| | |_______ SDLC/CRC-16

|| Tx Enable

| Send Break

Tx 8 Bits/Character
DTR
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Programming the SIO BAUD Rate

The baud rates of the ports may be changed within a program by sending
escape codes to the Display Driver. The procedure requires writing to
the CMOS RAM, and setting the baud rates.

The printer baud rate is at location 7 of the CMOS RAM; communications
baud rate is at location 8.

The following chart contains the data to be written to the CMOS RAM.
DATA BAUD

75
110
134.5
150
300
600
1200
2400
4800
9600
19200

POoOoONOTUMEWNODHO

‘Setting the baud rate requires sending the proper escape code to the
Display Driver. An ESC ; sets the printer baud, and ESC < sets the
communications baud.

The following example sets the Communications baud rate to 300.

Example

MVI C,1BH
CALL CONOUT
MVI C,"@"
CALL CONOUT
MVI C,8
CALL CONOUT
MVI C,4
CALL CONOUT
MVI C,1BH
CALL CONOUT
MVI C,"<"
CALL CONOUT

Illustration 3-11 Programming Baud Rates

NOTE: A special communications feature has been added to BIOS, called
the Break key. Pressing CTRL and LINE FEED puts a high level to
the communication port for two seconds to signal the
communication device. ‘
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The baud rates of the ports are controlled by a %80 Counter Timer
Circuit, The CTC is I/0 mapped at:

address 00F4 {hex}
address 00F5 {hex}

Communication Port CTC
Printer Baud CTC

Baud rates may also be programmmed by sending bytes to the CTC, instead
of accessing the Display Driver. However:

NOTE: Baud rates set by a program remain in effect until a power on
or a shift - reset. Therefore, any program which changes the
Baud rate, should restore the initial Baud rate " before
returning to CP/M.

The VALET SET-UP will not reflect programmed Baud rates.

Determine the bytes to send to the CTC from the following table:

Baud Rate Command Byte Data Byte
{hex} {hex} {hex¥
75.0 0037 000D

110.0 0057 00AF
134.,5 0057 008F
150.0 0057 0080
300.0 0057 0040
600.0 0057 0020

1200.0 0057 , 0010

2400.0 0057 0008

4800.0 0057 0004

9600.0 0057 0002

19200.0 0057 0001

I1lustration 3-12 Writing to the CIC
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I/0 Ports

The following chart, Illustration 3-13, is a list of I/O port locations
and functions.

The Z80A Central Processing Unit uses an output signal, /IORequest, to
indicate that the lower half of the address bus contains one of these I/O
addresses. As a result, memory need not be utilized to access I/0
locations.

00EOQ FPYBCA = OEOH ;FLOPPY STATUS PORT

00El FPYBWR = OE1H ;FLOPPY DATA PORT

00E2 DSPBCA = OE2H ;DISPLAY BASE & CURRENT ADDRESS

00E3 DSPBWR = OE3H ;DISPLAY BASE & WORD COUNT

00E4 STDBCA = OE4H +STD BUS BASE & CURRENT ADDRESS

L“OE5 STDBCA = OE5H :STD BUS BASE & WORD COUNT

00E6 SIOBCA = OE6H :SIO BASE & CURRENT ADDRESS

00E7 SIOBWR = OE7H $SIO BASE & WORD COUNT

00E8 DMACSR = OE8H ;DMA COMMAND/STATUS REGISTER

00E9 DMAWRR = OE9H ;DMA WRITE REQUEST REGISTER

00EA DMAWSM = OEAH ;DMA WRITE SINGLE MASK BIT

00EB DMAWMR = OEBH ;DMA WRITE MODE REGISTER

00EC DMACBP = OECH ;DMA CLEAR BYTE FLIP-FLOP

00ED DMATMP = OEDH ;:DMA TEMP REG & MASTER CLEAR

OOEE SDSPY = OEEH ;DISPLAY COMMAND/STATUS

OOEF DMAWAM = OEFH ;DMA WRITE ALL MASK REG BITS
- 00FO DCOMM = OFOH ;COMM PORT DATA

00F1 SCOMM = OF1H ;COMM PORT STATUS

O0OF2 DPRTR = OF2H ;PRINTER PORT DATA

00F3 SPRTR = OF3H ; PRINTER PORT STATUS

O0F4 BAUDC = OF4H ;BAUD TIMER FOR COMM PORT

00F5 BAUDP = OF5H ;BAUD TIMER FOR PRINTER PORT

O0F6 DSPINT = OF6H sDISPLAY INTERRUPT (60 HZ)

O00F7 FPYINT = OF7H ;FLOPPY INTERRUPT TIMER

(continued on next page)
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O0F8 DPIOA = OF8H H PIO PORT A DATA
; A0-7 = LATCH DATA OUT:
; LO = MOTOR ON
: Ll = GRAPHICS ENABLE
; L2 = /EPROM ENABLE
: 1.3-7 = DISPLAY BRIGHTNESS
: A0-7 = 8910 DATA I/0:
: A0-3 = 5832 D0-3 I/0
H A4-7 = 5832 A0-3 OUT
H A0-3 = 5101 D0-3 I/0
H A4-7 = 5101 A0-3 OUT
00F9 - SPIoA = OF9H sPIO PORT A COMMAND
‘O0FA DPIOB = 0FAH ;PIO PORT B DATA
H B0-1 = 5101 A4-5
; B2-4 = OPERATION SELECT
H : 0 = 8910 ADDR LOAD
: 1 = 8910 DATA LOAD
: 2 = 5832 WRITE
H 3 = 5832 READ
H 4 = 5101 WRITE
H 5 = 5101 READ
H 6 = LATCH LOAD
H 7 = NO-OP
; B5 = /'138 OPERATION STROBE
H B6 = /KEYBOARD DATA IN
. ; B7 = /KEYBOARD CLOCK OUT
00FB SPIOB = OFBH :PIO PORT B COMMAND
00FC SFLPY = OFCH ;FLOPPY COMMAND/STATUS
00FD DFLPY = OFDH :FLOPPY DATA
0OFE DDSPY = OFEH :DISPLAY DATA
00FF DMAP = OFFH sRAM VIRTUAL MAP DATA

Illustration 3-13 I/0 Ports
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Display Driver

The Display Driver is the largest portion of the BIOS. The display
driver contains the routines the system needs to interface with the
display. The routines read from, or write to, the Attache screen.

The Display Driver may be accessed via escape codes or control codes.
Each code points to a routine within the Display Driver which performs
that function. These codes are loaded into the Z80 CPU register C, and
Conout is called to perform the code's corresponding function.

The codes necessary to access the display driver with Assembly language
are contained in this chapter. The codes for accessing the display in
Basic are found in the Attache "Basic-80" handbook.

The completebset of ASCII character codes is listed in both decimal and

hexadecimal in Illustration 2-31, page 2-71. Note that BASIC-80
interprets ASCII codes in decimal.
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Accessing The Display Driver

The display subsystem is I/O mapped at the following addresses:

Address Type Function

0CEE W Command
O0FE R/W Data

Commands written to the command address are held in a display register
to be used with the A8 - AlS5 address bus lines to determine the screen
location of the data.

Data to and from the display is transferred via the data address.

Character Transmission

7 0
Display Status 1211111 | I | I
register

| line # |

7 0
Z80 B register | x | | l | | I | I
| column # I

7 0

Zz80 A register l I | | [ [ |

| character code |

Example
send an ASCII X character to row 1, column 1.
display register I/0 port number

data for display 1/0 port number
display command for character transmission

CMD EQU OOEEH
INFO EQU OOFEH
CHAR EQU OOEOH

~e W& wo

X: MVI A , CHAR : character transmission command
OR 1 : combine above with line #
ouT CMD ; send to display register
MVI B,l1 ; column # to appear on address lines of bus
MVI A,'X? ; data for display
MVI C,INFO ; I/0 port for display information
ouT (C),a ; transfer information to display
RET
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Attribute Transmission

7 0
Display Status 11110 | I |
register
| line #
7 0
%280 B register | x| I I | I I
| column #
7 0
7Z80 A register | l I | l | | |
| I I I | | I I
subscript-—--———- | | | I | | |
superscript——-—--—-- I | | | I |
(both on = strikethrough) | | | | | I
underline —— | | | I |
double size I I | |
boldface I I
highlight I |
reverse video |
alternate character set
Display Control Parameters Transmission
7 0
Display Status 110111 x| I I
register

|[parameter selection

7 0
280 B register Il x | x| x| x| x| x1x1]x|
7 0

Z80 A register I I I | [

| data for selected parameter
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Graphic Data Transmission

7 0
Display Status . | | I I l l | I |
Register -
|scan pair #| line # |
7 0
Z80 B register. = | x | | | | R B |
| column # |
7 0
780 A register | [ | I | | | I I
data for | data for
even scan | odd scan

Illustration 3-14 Writing to the Display

Note: When accessing graphics, the display status register uses the three
high order bits to select one of the five graphic scan pairs (ie.
segmentsj, and the five low order bits to select one of the 24 1lines.
See Illustration 2-17, page 2-41 for a diagram of graphic segments.
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Attache Escape Codes

Escape and Control codes are used to invoke Display Driver functions.
These codes are summarized in the following tables. The escape code
precedes a character string that passes instructions to the display
driver. These codes must be keyed in upper case to be recognized.

- Graphic Escape Codes

ESC 0xxyy

ESC 1xxyy

ESC 2xxyyxxyy

ESC 3

ESC 4xxyyxxyy

ESC 5 mlm2

ESC 6
ESC 7
ESC 8

ESC 9

Plot Point - plots to points specified by (xx) and (yy).

Plot Vector - plots a vector from last point plotted to
(xx,yy) .

Block Draw - specifies two points (xxyy) and (xxyy) and
draws a rectangle using those points as diagonal corners
(upper left and lower right).

Clear Graphics and Plot Bright - clears graphics memory
and sets to plot.

Block Fill - specifies two points (xxyy) and (xxyy) and
fills a rectangle using those points as diagonal corners
(upper left and lower right).

Set Masks - sets pattern for block £ill with bytes ml and
m2 as bit maps for the block £ill mask.

Disable Graphic Imagé - turns off graphics memory.
Enable Graphic Image - turns on graphics memory.
Set to Plot Bright - sets to plot graphics.

Set to Plot Dark - sets to erase graphics.

The screen locations are designated as follows:

319,239

Coordinate pairs are expressed as xxyy where xx is 0 - 319 modulo 64 and
YY is 0 - 239 modulo 64. Note: A 40 {hex} offset can be added to the x
and y coordinates when using BDOS function calls or high level languages.
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Cursor Control Escape Commands

Note: ESC Xtb sets active region where t = top line, and b = bottom line.

ESC A

ESC B

ESC C

ESC D

ESC H

ESC I

ESC Ylc

ESC =1l1c

ESC ¢

ESC d

Cursor Up - moves cursor up one line, but not beyond the
active region (see ESC I for movement above active
region).

Cursor Down - moves cursor down one line, but not below
active region.

Cursor Right - moves cursor right one column, but not
past right end of the line. »

Cursor Left - moves cursor left one column, but not past
left end of line.

Home - moves cursor to the upper left-most location in
the active region.

Reverse Line Feed - moves cursor up one position and
scrolls active region down if the cursor is at the top
of the active region,

Direct Cursor Move — moves cursor to location specified
as line 1, column c¢ of the active region. Variables 1
and c must have a 20 {hex} offset added

Direct Cursor Move - moves cursor to location specified
by bytes lc (offset by 20H).

Cursor off - turns off display of the cursor.

Cursor On - displays the cursor

Clear and Delete Escape Commands

. ESC J

ESC K

ESC M

ESC P

Erase to End of Screen — deletes all characters from the
cursor position to the end of the active region.

Erase to End of Line - deletes all characters to the end
of the cursor line.

Delete Line - deletes a line at the current cursor line.
The 1lines below within the active region are moved up
one line and the bottom line is filled with blanks.

Delete Character - deletes character at cursor position.

All characters to the right of the cursor move one
position to the left.
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Insertion Escape Commands

ESC L
ESC Q

ESC R

Insert Line - inserts a line at the current cursor line.
Insert Character Mode On - activates Insert Mode.

Insert Character Mode Off - deactivates Insert Mode.

Screen Parameter Escape Cdmmands'

ESC Nc..cESC

ESC O

ESC Sa

ESC Ta

ESC Ua

ESC Va

Set Tabs - séts tabs at position(s) "c¢" (add offset 2
{hex}).

Clear Tabs - clear all tab stops.

Select Character Size - sets character size "a" (30 or 31
{hex}) to be used until ESC Sa is issued again. a = 1 for

a: 0 = 80 column format
1 = 40 column format
Select Character Set - sets characters set "a" (30 -~ 33

{hex}) to be used until ESC Ta is issued again.
: Standard ASCII character set.

Forms ruling set

Greek lower case and math

Greek upper case and math

7 are unassigned

WD O
unnonn

Select Attribute - sets screen attribute(s) to be used
until ESC Ua is issued again.
a: (use Illustration 3-18, Coding Screen Attributes)

Select Alternate Lead-In - sets alternate lead-in "a" to
be used in addition to ESC. Allows easier programming in
different languages. Both the alternate lead-in and ESC
are active.

(continued on next page)
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ESC Xtb

ESC 2

ESC \

ESC [

ESC ]

ESC ~
ESC

ESC °

ESC a

Software

Set Active Region - sets top (t) and bottom (b) of active
region (add offset 20 {hex}).

Reset Parameters - resets tabs to every eight columns,
alternate lead-in to ESC, active region to full screen,
character set and size to standard, attributes to off.

Clear Screen and Reset Parameters - clears the screen and
resets parameters (as in ESC Z).

Save Parameters (System Use Only) - saves tabs, alternate
lead-in, current active region and cursor position,
character set and size, and current attribute selections.

Recall Parameters (System Use Only) - recalls all
parameters previously saved by ESC [.

‘Word Wrap Off - sets word wrap tlag to "off."

Word Wrap On - sets word wrap flag to "on."

WordStar Flag Set (On) - enables WordStar Kkeyboard
translation.

WordStar Flag Reset (Off) - disables WordStar keyboard
translation.

Illustration 3-15 Display Driver Escape Codes

3-37




Software

System Control Escape Codes

The following control functions may be performed by sending escape codes
to the display driver: _

ESC
ESC
ESC
ESC

ESC

ESC

ESC

ESC

Wsl-s15

~e

@ad

3-38

Fill Tone Table and Execute - fills a table with 15 bytes
to be used by sound generator and makes that sound.

Sound Tone From Tone Table - generates sound from table
previously set by ESC W.

Read Date - reads the date from the real-time clock and
places it in the keyboard buffer.

Set Printer Baud From CMOS RAM - reads location 7 in CMOS
RAM and uses this value to set printer baud rate.

Set Comm Baud Rate From CMOS RAM - reads 1location 8 in
CMOS RAM and uses this value to set communications baud
rate.

Read Time - reads the time from the real-time clock and
places it in the keyboard buffer.

Read CMOS RAM - reads 4 bit nybble from address "a"
and places the value or'ed with 30H in the keyboard
buffer (see CMOS Allocation table on 9-1).

Write to CMOS RAM - writes the least significant nybble
of "d" to address "a".
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Attache Control Character Codes

CTRL

CTRL

CTRL

CTRL

CTRL

CTRL

CTRL

CTRL

CTRL

(07H)
(08H)
(09H)
(OAH)
(OBH)
(OCH)
(ODH)
(18H)
(12H)

(1EH)

Bell

Backspace

Tab

Line Feed

Rev. Line Feed

Right Cursor

Carriage Return

Clear Keyboard Buffer

Clear Active Region/Home Cursor/Clear Graphics Memory

Cursor Home

Illustration 3-17 Control Character Codes

3-39




Software
Screen Attribute Codes

ESC Ua (1B 55 __ {hex} or 27 85 __ {decimal}l)

(where "a" is an ASCII character which represents a hexadecimal or
decimal value).

The ESC Ua command selects an attribute(s) to be applied to all
characters until another ESC Ua command is issued for another set of
attributes. These attributes may be selected alone or in combination in
accordance with the table that follows:

S
T
R S
I U
K S P U  H
E U E N B I
T B R D O G R
H S S E L H E
R C CRUDTUL V
O R RUL F I E
U I I I A G R
G P P N C H S
ASCII HEX DECIMAL H T T E E T E INTENSITY BACKGROUND
SP 20 32 - - - - - - - MED OFF
! 21 33 - - - - - - X OFF MED
22 34 - - - - - X - MED LOW
$# 23 35 - - - - X X OFF HIGH
$ 24 36 - - = - X - = HIGH OFF
$ 25 37 - - - - X - X LOW MED
& 26 38 - - - - X X - HIGH LOW
' 27 39 - - - - X X X LOW HIGH
( 28 40 - = = X = - = MED OFF
)y 29 41 - - - X - - X OFF MED
*  2A 42 - - - X - X - MED LOW
+ 2B 43 - - - X - X X OFF HIGH
,  2C 44 - - = X X - - HIGH OFF
- 2D 45 - - - X X - X LOW MED
. 2E 46 - - - X X X - HIGH LOW
/ 2F 47 - - - X X X X LOW HIGH
0 30 48 - = X - - - - MED OFF
1 31 49 - - X - - - X OFF MED
2 32 50 - - X - - X - MED LOW
3 33 51 - - X - - X X OFF HIGH
4 34 52 - - X - X - - HIGH OFF
5 35 53 - - X - X - X LOW MED
6 36 54 - - X - X X - HIGH LOW
7 37 55 - - X - X X X LOW HIGH
8 38 56 - - X X - = - MED OFF
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S
T
R S
I U
K s P U H
E U E N B I
T B R D O G R
H S S E L H E
R CCRUD L V
O RRUL F I E
U I I I A G R
G P P N CH s
ASCII HEX DECIMAL H T T E E T E INTENSITY BACKGROUND
9 39 57 - - X X - - X OFF MED
: 3A 58 - - X X - X - MED LOW
: 3B 59 - - X X - X X OFF HIGH
< 3C 60 - - X X X - - HIGH OFF
= 3D 61 - - X X X - X LOW MED
> 3E 62 - - X X X X - HIGH LOW
? 3F 63 - - X X X X X LOW HIGH
@ 40 64 - X - - - - = MED - OFF
A 41 65 - X - - - - X OFF MED
B 42 66 - X - - - X - MED LOW
C 43 67 - X - - - X X OFF HIGH
D 44 68 - X - - X - - HIGH OFF
E 45 69 - X - X - X LOW MED
F 46 70 - X - - X X - HIGH LOW
G 47 7 - X - - X X X LOW HIGH
H 48 72 - X - X - - - MED OFF
I 49 73 - ¥ - X - - X OFF MED
J 4A 74 - X - X - X - MED LOW
K 4B 75 - X - X - X X OFF HIGH
"L 4C 76 - X - X X - - HIGH OFF
M 4D - 77 - X - X X - X LOW MED
N 4E 78 - X - X X X - HIGH LOW
O 4F 79 - X - X X X X LOW HIGH
P 50 80 X = - = = = = MED OFF
Q 51 81 X - - - - - X OFF MED
R 52 82 X - - - - X - MED LOW
S 53 83 X - - - - X X OFF HIGH
T 54 84 X - - - X - - HIGH OFF
U 55 85 X - - - X - X LOW MED
V 56 86 X - - - X X - HIGH LOW
W 57 87 X - - - X X X LOW HIGH
X 58 88 X - - X - - - MED OFF
Y 59 89 X - - X - - X OFF MED
Z 5A 90 X - - X - X - MED LOW
[ 5B 91 X - - X - X X OFF HIGH
\ 5C 92 X - - X X - - HIGH OFF
1 5D 93 X - - X X - X LOW MED
5E 94 X - - X X X - HIGH LOW
X - - X X X X LOW '~ HIGH

— S5F 95

Illustration 3-18 . Cnding Screen Attributes
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Attache Character Sets

ESC T™n (1B 54 __ {hex} or 27 84 __ {decimal})

(where "n" is 0, 1, 2, or 3)

The ESC Tn command selects a character set to be used for all characters

until another ESC Tn command is issued for another character set.

Characters sets are as follows:

WNHO
wnoun

Standard

m

- X OO0 MM B 0w DX

X«

3-42

(standard) ASCII upper and lower case
(alternate-l) Forms ruling set
(alternate-2) Greek lower case and math
(alternate-3) Greek upper case and math

Alt-1

Sl S B o R T o o T LT IR |

[

l‘ "

+ o

Alt-2

&

+ @ e 4 D o 4

o o« D

+

= S H

Alt-3

i

T

[

1%

R

R

Standard Alt-1

T
U

2 0N T

i

T

!.

L

-

0 i B

Alt-2

m oo 94 =30

A B8 M

Alt-3

‘....,0‘.-'../

1'4

i $ 2 Ik

I+

e ¥

L T
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Standard Alt-1 Alt-2 Alt-3 Standard Alt-1 Alt-2 Alt-3
n ( e ¥ Y 7 F
1 ! L ki U 5 ey 4
J * 4 Y & d -
K + = I L 7 W T
1 . X 8 £ !
m - L v & n <
n . v + z : < a
o e la] - ¢ : -3 o
P o n - ! < o »#
Q 1 X - 3} = U £
r z L - ~~ > a .
s 3 o - ] . . "

Illustration 3-19 Character Sets

Character Size Selection

ESC sn (1B 53 __ {hex} or 27 83 ___ {decimal}l)

(where "n" is 0 or 1).

ESC Sn selects a character size to be used for all characters until
another ESC Sn command is issued for another character size.
Character sizes are as follows:

0 = 80 column format 1 = 40 column format
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CMOS RAM, Clock, and Sound Generator

The BIOS routines to handle the CMOS RAM and the sound generator are
accessed through the Display Driver. CMOS RAM is accessible from the
set-up mode, at power on, and from VALET. The CMOS RAM, the real-time
clock, and the sound generator are all accessible by sending escape codes
to the screen.

CMOS Memory Allocation

Read/Write to CMOS RAM is achieved by sending escape codes to the Attache
screen. Memory appears organized as 4 bit nybbles to the 280 CPU.
Addresses are 6 bits long and data are 4 bits long., Addresses and data
are copied as the least significant bits of a byte. Unused high order
bits are ignored by the display driver.

CMOS RAM Organization 280 Representation of CMOS RAM
Address: 000001 Address: **000001
Data: 0101 Data: ****0101
: * = ignored
CMOS Allocation (Location & Uses) Values
{hex} {hex}
0 System Initialization E = initialized
1 System Initialization 5 = initialized
2 50 Hz Flag 9 = 50 Hz (otherwise 60 Hz)
3 Time Initialization E = initialized
4 Date Initialization 5 = initialized
5 Bell Flag even = on, odd = off
6 Volume - F
7 Printer Baud - A (see Illus. 3-21)
8 Communications Baud - A (see Illus. 3-21)
9 Key Sound - 4 (see Illus. 3-22)
oA Brightness High - 1F
0B Brightness Low - 1F
0C Year Low -9
0D Year High -9
OE Shift Lock Flag off, F = on

OF Next Alarm - Month

10 Next Alarm - Day High

11 Next Alarm - Day Low

12 Next Alarm - Hour High

13 Next Alarm - Hour Low

14 Next Alarm - Minute High

15 Next Alarm - Minute Low

16 Next Alarm - Alarm Number .

17 Alarm Type - Next execution mode

- C, (F = none set)

I
ALV ANANONOW

message, 1 = command
immediate commana

o O
NOMHOOODOOOFOODOOOOOOO
]
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Baud Rate Table Key Sound Table

Value Baud Value Sound
3 150.0 3 Beepl
4 300.0 4 Beep2
5 600.0
6 1200.0
7 2400.0 TNiustration 3-22 Rey Sounds
8 4800.0
9 9600.0
A 19200.0

Ilustration 3-21 Baud Rates
Programming Sounds or Alarms
The sound generator is user programmable. This section of BIOS changes

after CP/M version 2.2.3. The following examples program the sound
generator:

CP/M Version 2.2.3 CP/M Version 2.2.4

10 REM MAKE SOUND 10 REM MAKE SOUND

20 PRINT CHRS$(27); "wW"; 20 FOR S=1 TO 15

30 FOR S=1 TO 15 30 Q=15-S

40 PRINT CHRS(VAL(ZS(S))): 40 PRINT CHRS(27); "W";CHRS(Q OR &H20):;

50 NEXT S 50 S1=&H30 OR INT(VAL(ZS$(S))/16)
: 60 SUB=(S1 AND &HF)*16
70 S2=&H30 OR (VAL(Z$(S))-SUB)
80 PRINT CHRS$(S1);CHRS(S2);
90 NEXT S

CP/M Version 2.2.3: Z$(S) is a dimensioned variable where S = 1-15. The
first value is the duration (1/60th of a second). Each following value
is one register starting with envelope shape/cycle. Rl4 is loaded first,
RO last. {Print CHRS$(27);:;"b" makes a sound from a table used
previously.}

CP/M Version 2.2.4 (and later versions): The bytes are divided into the
least significant nybble and the most significant nybble. All bytes are
- sent with an offset of 20H. The bytes are no longer sent as a block, but
“are sent individually to the specific register in the format:

ESC W ADDR MSN LSN

I [ ,

[ | least significant nybble offset by 20H
I most significant nybble offset by 20H

the synthesizer register offset by 20H

In either version, the sound is not executed until ESC b is sent to the
display driver.
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The following sample program accesses the sound generator directly:

DPIOA EQU OF8H ; PIO PORT A DATA
SPIOA EQU OF9H ; PIO PORT A STATUS
DPIOB EQU OFAH ; PIO PORT B DATA
SOUND: DI ; KEYBOARD DISABLED
LXI H,EXPLODE ; POINT TO EXPLODE SOUND TABLE
MVI A,OCFH ; BIT 1/0 MODE
OUT SPIOA
XRA A ; ALL 8 BITS OUTPUT
OUT SPIOA
MVI - A,OFFRH ; NO DEVICES SELECTED
OUT DPIOB
LXI B,14*256+DPIOA ; BYTE COUNT + PIO A DATA PORT
LOOP DCR B
our (C),B ; SOUND GENERATOR REGISTER NUMBER
INR B
MVI A,O0C3H ; ENABLE CHIP SELECT, COMMAND
OUT DPIO3
MVI A,0E3R ; DISABLE CHIP SELECT, COMMAND
OUT DPIOB
OUTI ; SOUND GENERATOR REGISTER DATA
MVI A,0E7H ; DISABLE SELECT, DATA
OuT DPIOB
MV A,0C7H ; ENABLE CHIP SELECT, DATA
OUT DPIOB
MVl A,Q0E7H ; DISABLE CHIP SELECT, DATA
OUT DPIOB
JRNZ LOOP
EI ; KEYBOARD ENABLED
RET
EXPLODE: DB 0 ; R13 ENVELOPE -> DECAY, 1 CYCLE
DB 56 ; R12 PERIOD = 2.05 SECONDS
DB 0 ; R11 ~|SELECT FULL AMPLITUDE RANGE
DB 0 ; R10 -|UNDER DIRECT CONTROL OF
DB 16 ;3 R9 -|ENVELOPE GENERATOR
DB 16 ; R8 -~
DB 16 ; R7 NOISE ONELY, CHANNELS A,B,C
DB 0 ; R6 SET NOISE PERIOD TO MAXIMUM
b 0,0,0,0 ; R5-R2 ‘
DB 0,0 ; R1,RO
NOTONE : b 0,0,0,0 ; R13-R10 NOTE: IT MAY BE NECESSARY
DB  OFH,O0FH ; R9,R8 TO TERMINATE A SOUND
DB OFH,OFH : R7,R6 USING THIS TABLE -
pB 0,0,0,0 ; R5-R2 THIS SEQUENCE TURNS
DB 0,0 ; R1,RO OFF ANY SOUND

Refer to the following chart for programming the sound generator:

| Bits
Register | B7 | B6 | B5 | B4 | B3 | B2 | Bl | BO |

RO A | 8 Bit Fine Tune A |
Rl Channel A Tone Period | XXXXXXXXXXXXXXXXXXX |4 Bit Coarse Tune A|
R2 . | 8 Bit Fine Tune B |
R3 Channel B Tone Period | XXXXXXXXXXXXXXXXXXX |4 Bit Coarse Tune B|
R4 . | 8 Bit Fine Tune C |
RS Channel C Tone Period | XXXXXXXXXXXXXXXXXXX |4 Bit Coarse Tune C|
R6 Noise Period [xxxxxxxxxxxxxx| 5 Bit Period Control |

{/In - Out| /Noise | /Tone
R7  /Enable |

|10B {10A | C | Bl Al C| B| A/l
R8 Channel A Amplitude |xxxxxxxxxxxxxxl M | L3 | L2 [ Ll | LO |
R9 Channel B Amplitude |xxxxxxxxxxxxxx| M | L3 | L2 | L1 | LO |
R10 Channel C Amplitude [xxxxxxxxxxxxxx|{ M | L3 [ L2 ] L1 | LO |
R11 . | 8 Bit Fine Tune E
Rr12 Envelope Period | 8 Bit Coarse Tune E |
R13 Envelope Shape/Cycle [xxxxxxxxxxxxxxxxxxx |Cont | Att| Alt|[Hold|
R14 Sound Duration | equals 0 until a Key is pressed |

xxxx = not used
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Attache Clock

Read Date ESC : (1B 3A {hex} or 27 58 {decimal})

Read Time ESC > (1B 3E {hex} or 27 62 {decimal}l)

The real-time clock is accessed by writing escape codes to the Display
Driver. The requested information is placed into the keyboard buffer as
ASCII characters. These characters may be read by applications programs
from the keyboard buffer as sequential character strings. If the clock
has not been set, the only character returned is "2",

The date and time are placed into the keyboard buffer as:

Date Time
Day of Week: (1-7 - Sunday = 1) Seconds: (units)
Day: (units) Seconds: (tens)
Day: (tens) Minutes: (units)
Month: (units) Minutes: (tens)
Month: (tens) ' Hours: (units)
Year: (units) Hours: (tens)

Year: (tens)

Example:

BASIC access to DATE BASIC access to TIME

10 PRINT CHR$(27);":" 10 PRINT CHRS$(27);">"

20 WKDAYS = INKEYS: 20 SECS = INKEYS

30 DAYS = INKEYS 30 TSECS = INKEYS

40 TDAYS = INKEYS 40 MINS = INKEYS

50 MOS = INKEYS 50 TMINS = INKEY$

60 TMOS = INKEYS 60 HRS = INKEYS

70 YRS = INKEYS 70 THRS = INKEYS

80 TYRS = INKEYS$S 80 TIMES = THRS + HRS + ":"

90 DATES = TMOS + MOS + "/ + TMINS + MINS + ":"
+ TDAY$ + DAYS + "/°" + TSECS$ + SECS$
+ TYRS + YRS 90 IF SECS 2" THEN TIMES

100 IF WKDAYS$ = "?" THEN DATES "CLOCK NOT SET"

"CLOCK NOT SET"

Illustration 3-24 Accessing the Clock
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Anterrupt Structure
Introduction

The Attache interrupt structure consists of three types of interrupts:
Input/Output device interrupts, floppy disk interrupts, and 60 Hz
interrupts.,

The 60 Hz Interrupts and Floppy interrupts are processed via a Z80
Counter Timer Circuit. The Z80 CTC contains four channels with the
necessary hardware for interrupt processing.

The logic for the CTC is designed to use a daisy-chain interrupt
structure. This is accomplished via Interrupt Enable Input lines (IEI)
and Interrupt Enable Output lines (IEO). The IEO line of each device on
the chain is tied to the 1lower priority next device's IEI. When a
device's IEI line is enabled, its IEO line is disabled. The next device
of lower priority is therefore unable to be granted an interrupt until
the higher priority device's interrupt is complete.

The CTC's IEI is tied to a high level. The CTC's IEO is tied to the
Serial I/0's IEI. The hardware for the SIO is thereby capable of issuing
interrupts for the communication and printer ports. The IEO of the SIO
goes to the Expansion Connector. Therefore, a device attached via the
external connector is the interrupt lowest priority.

Interrupt priority is also assigned to the interrupt channels within the
cTC, Channels 0 and 1 are not used for interrupts; channel 0 generates
the communication baud rate, and channel 1 generates the printer baud
rate. Channel 2 has the highest interrupt channel priority. This is
used to issue 60 Hz Interrupts. Channel 3 has the next priority. It
issues floppy disk controller interrupts.

Attache uses vectored interrupts, 280 Interrupt Mode 2. The interrupting
device places the least significant byte of the interrupt vector address
on the system bus. The CPU appends this byte to a high order byte stored
in the CPU Interrupt Register. This high order byte is the address of an
interrupt vector table within the first page of the BIOS, which is
currently DA {hex}.

For example, an interrupt vector resides at DA62 {hex}. The CPU

Interrupt Register contains the byte "DA {hex}". The interrupting
device's Interrupt Register contains the byte "62."
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I/0 Device Interrupts

Attache does not currently use 'I/0 device interrupts. Hardware for
interrupt driven I/0 is provided, should this type of interrupt be

required for a particular user application.

The interrupts can be incorporated into the software by adding no more
than five addresses to the interrupt vector table from DACO - DACY9 {hex},
and imbedding interrupt service routines at the addresses specified in
the table. Interrupt driven I/0 devices may then be attached to the
communication port, the printer port, or the Expansion Connector.

Interrupt driven I/O can be effectively performed on Attache providing
the following points are remembered:

1) Z80 Interrupt Mode 2 (i.e. vectored interrupts) is used by Attache.
2) The devices have the following system priority:

1) Direct Memory Access (DMA) data transfers

2) Z80 Counter Timer Circuit (with two channels using interrupt mode)

3) 280 Serial I/O (currently polled by Attache BIOS)
4) Expansion Connector devices (using daisy chain priority)

3) Attache BIOS uses the CTC channels as follows:
0) Communication baud rate (non-interrupt mode)
1) Printer baud rate (non-interrupt mode)
2) 60 Hz interrupt
3) Floppy Controller Interrupt

4) Nested interrupts are not supported by the BIOS.

5) The Z80A's Interrupt Registdr is initialized to DA {hex} by BIOS.
This should never be changed.

6) There is space for an interrupt vector table at DACO {hex}

consisting of no more than five addresses of interrupt service
routines.
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Example

This is an example of an ASM program using interrupt driven I/O. The
program waits until a character is received by the communication port and
then displays it on the internal CRT. This example is provided for
illustrative purposes only. Any real application would have the
interrupt service routines imbedded within the software.

Z80 SIO Interrupt driven I/0

w ~e we weo

DOS: EQU 0005H ; BDOS entry point
DTA: EQU 00F0H ; SIO A Data
CTRLA: EQU 00F1H 7 SI0 A Status
DTB: ~EQU 00F2H ; SIO B Data
CTRLB: EQU 00F3H ;7 SIO B Status
SIOR1: EQU 01111000B + INT on all Rx Characters
VECT: EQU 00COH = ; Interrupt Vector
TABLE: EQU ODACOH ; address of interrupt table in BIOS
[
ORG 0100H ; TPA
LXI H,SERV  ; Load interrupt service routine address
SHLD TABLE ; store at interrupt table in BIOS
MVI A,2 ; SIO register number 2
ouT CTRLB : point to register 2 of SIO channel B
MVI A,Vect - ; data for register 2 of SIO channel B
ouT CTRLB ; set-up interrupt vector for SIO
MVI Al ; SIO register number 1
ouT CTRLA ; point to register 1 of SIO channel A
MVI A,SIOR1 ; data for register 1 of SIO channel A
ouT CTRLA ; enable Rx INT on all characters
LOOP: NOP ; wait for interrupt
JMP LOOP
; _
SERV: IN DTA ; get character from SIO
MOV E,A ; pass character to register for BDOS
MVI C,2 ; console out BDOS function
CALL BDOS ; pass control to the BDOS
EI ; enable interrupts
DB 0EDH ; return from interrupt
DB. 04DH ; (second byte)
END

Illustration 3-25 Programming Interrupt Driven I/O
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Floppy Interrupts

This is a summary of the floppy interrupt structuré. Floppy interrupts
are discussed in the Disk Driver section of the BIOS on page 3-21. ‘

Floppy interrupts are issued by the floppy controller chip (FDC) on the
processor board. The floppy controller places a byte on the system data
bus. This byte is the displacement into the Interrupt Vector Table which
contains the address of the floppy interrupt routine.

The floppy interrupt routine uses a disk status register called Disk
Cycle. The register reflects the current state of the disk operation.
Every time a floppy interrupt is issued, the interrupt routine checks the
status of Disk Cycle, and calls the proper portion of Disk routine
accordingly. The interrupt routine then updates the status register.

A disk driver routine loops on the Disk Cycle register. When the routine
detects a successful completion code in the register, the routine returns
the system to the program calling point.

This interrupt method ensures that the disk routine performs the proper
function at the correct time., The processor does not have to be totally
dedicated to the disk operation, as it is performed automatically by the
Disk Driver routines.

Disk operations also use the 60 Hz interrupt routine. 60 Hz interrupts
turn the floppy motor on, and ensure that the disk is up to speed before
any read/write operations are performed. The 60 Hz routine also checks
for time outs on disk and issues an error condition accordingly. The 60
Hz routine performs these functions by updating the Disk Cycle register.
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60 Hz Interrupts

The 60 Hz interrupt is an interrupt which operates every 60th of a
second. This interrupt performs many functions for the system. It
checks for pressed keys, generates the proper corresponding key code,
checks alarms, checks for Valet enabled, turns off key click and other
sounds, times out the floppy motor, and performs Attache tailored
keyboard functions.

Keys from the keyboard are set in an 8 x 8 matrix of signal lines. This
matrix generates a pattern every time a key is pressed. As soon as key
is depressed a signal is output that notifies the 60 Hz interrupt that a
key is depressed. The interrupt routine toggles out the data from the
matrix and builds a byte from the eight bits. The routine then adds this
byte to the beginning of a key table which contains the ASCII codes.
(See pages 3-53 - 58, "Generation of Keyboard Character Code" for more
information).

The routine turns off key clicks sounds by counting down a timer. When
the counter decrements to zero, the routine shuts off the key click.
The interrupt routine also shuts off alarms in the same manner.

The 60 Hz interrupt checks for timeout conditions on the diskette drive
and issues a timeout error code with the occurrence. Additionally, the
60 Hz routine acts as a timer for the diskette motor. After a certain
time elapse with no diskette access, the 60 Hz routine will shut off the
diskette motor, thereby reducing diskette wear.

The interrupt routine also performs special keyboard functions for
Attache. These functions include special Wordstar Kkey translations used
with Wordstar-plus (the routine generates multiple key strokes); entering
Valet, Set-up mode, and 10 Key mode.
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Generation of Keyboard Character Code

The following charts show the physical keyboard layout and character
codes, Two keys, control and shift, affect the code which generates when
a key is pressed.

The character codes in the CTRL and CTRL SHIFT tables aré that of
Wordstar. Multiple key strokes are automatically combined by the
Wordstar version of character codes.

While in Wordstar mode, 6 keys are position dependent: the four arrow
keys, CTRL ", and CTRL -. An up arrow is 05 {hex}, left arrow is 13

{hex}, right arrow is 04 {hex}, down arrow is 18 {hex}, CTRL " is A8
{hex}, and CIRL - is 86 {hex}.
——————— PHYSICAL KEYBOARD LAYQOUT —-——==—-—
ESC 1 2 3 4 5 6 7 8 9 0 - = BS
TAB Q | E R T Y U I 0] P [ 1 LF
CTRL CAPS A S D F G H J K L ; ! RTRN
RST SHFT Z X C \"/ B N M v . / SHFT UP
DEL ° \ SPACE LFT RIT DWN

ASCII Translation

1B 21 40 23 24 25 26 2A 28 29 5E 5S5F 2B 08

09 51 57 45 52 54 59 55 49 4F 50 7B 7D OA

NA NA 5A 58 43 56 42 4E 4D 3C 3E 3F NA 1A
07 7E 17C 20 01 06 17
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FF
09
NA
NA

19

1B
09
NA
NA

7F

FF

09

NA
14

85
11
FD
NA

00

31
71
NA
NA

60

11
11
FD
NA

00

C8
17
01
1a

1C

32
77
61
A

5C

FB

17
01
1la

1C

o e - - -

D3
05
13
18

—— s g o e

33
65
73
78

OF
05
13
18

B3
12
04
03

34
72
64

63

10
12
04
03

CTRL/SHIFT
BO A2
14 19
06 07
16 02
20
NORM ———-——-
35 36 37
74 79 75
66 67 68
76 62 6E
20
CIRL --—-—--
0B 16 02
14 19 15
06 07 08
16 02 OE
20

08

OE

38
69
6A

6D

D8

09

oA

0D

B6
09
oA

0D

39
6F
6B

2C

C9
OF
0B

2C

30
70
6C
2E

CE
10
0C
2E

Note: Codes FF through FB {hex} are used internally.
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A3
OF
0B
2C

2D
5B
3B
2F
08

1F
1B
3B
2F

0l

1E
10
0C
2E

0C
1B
3B
2F

93

3D
5D

27

0C

81

1D

27

06

oC
1D
27
NA

84

08
0A
0D
0B

1

FC

0D
12
03

08
oA
0D
92
83
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Determining the Character Code

The following charts may be used to determine the logical locations of
the keyboard characters as stored in BIOS. The BIOS address of the
keyboard character code is found by using the coordinates of the charts.

See the following example.

BIT # = l 7 | 6 1514131211110
OFFSET FROM TABLE START = | NOT SHIFT | CTRL | Y I X
EXAMPLE: FIND THE UPPER CASE "A" CHARACTER.
(A) FIRST DEDUCE THE 4 DETERMINING CONDITIONS.
CONDITIONS FOR UPPER CASE A WOULD BE:
(1) SHIFT DEPRESSED NOT SHIFT = 0 BINARY
(2) CONTROL NOT DEPRESSED CONTROL = 0 BINARY
(3) Y COORD. = 4 = 100 BINARY
(4) X COORD. = 1 = 001 BINARY
(B) THEN CONSTRUCT THE OFFSET BYTE.
BIT # = l 7 | 6 151413121110
OFFSET = | 0 l 0o 11 o0 o0]0 0 1

(C) ADD THE OFFSET BYTE TO THE BEGINNING OF THE CHARACTER TABLE,

OFFSET = 00100001 BINARY = 21 HEXADECIMAL
CHARACTER IS AT (TABLE BEGINNING)+21H

IF YOU LOOK AT THIS ADDRESS YOU SHOULD SEE

A 41H (WHICH IS THE ASCII CODE FOR CAPITAL "A")

IN A 56K BYTE CP/M SYSTEM (ATTACHE'S CURRENT SIZE), THE
?EGINNING CHARACTER TABLE ADDRESS 1S STORED AT LOCATION DABO
hex}.

Note: The ASCII chart is listed in Illustration 2-31, page 2-71.

Illustration 3-26 Generating Keyboard Character Codes
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—=—== POSITION OF PHYSICAL KEYS IN KEYBOARD MATRIX -—-
(UN-SHIFTED)

-+

Ll

| XXXXX | XXXXX |

-
1

| XXXXX | LOCK

CR

LF

TAB

i

'

4 4
¥ w R
:

LEFT | RIGHT |

de.

DOWN

UP

| XXXXX | XXXXX ESC

| SPACE

DEL

——=—-=== POSITION OF PHYSICAL KEYS IN KEYBOARD MATRIX ----—---

(SHIFTED)

I I
Rl

| XXXXX | XXXXX |

-+
Ll

s
L

| XXXXX | LOCK

.

CR
| RIGHT |

LF

R

b

1

ol

"

-

[ XXXXX | XXXXX |

1

| DOWN

|

UP

| LEFT

ESC

| SPACE

e

1
T
k)
L
-3

DEL

b — o
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Character Codes as Stored in BIOS

The following tables are the ASCII keycodes as stored within BIOS. The
beginning address of the Shift Key Table is stored at location DABO
{hex}, (currently 1CAC {hex} from BIOS's beginning address). The
hexadecimal displacement of each key from the beginning of the Shift .
table may be calculated by the procedure on page 3-55,

NOTE: While in Wordstar mode, the four arrow keys, CTRL ~, and CTRL -
are position dependent. The Wordstar keys in hex of arrows are: up = 05,
left = 13, right = 04, and down = 18. CTRL ” = A8, and CTRL - = 86.

SHIFT Key Table

08 09 0A 00 00 OD 00 FE
20 00 00 1B 01 06 1A 17
5E 21 40 23 24 25 26 2A
28 29 22 3A 3C 2B 3E 3F
TE 41 42 43 44 45 46 47
48 49 4A 4B 4AC 4D 4E 4AF
50 51 52 53 54 55 56 57
58 59 5A 7B 7C 7D 5F 07

CTRL & SHIFT Key Table

08 09 OA 00 00 OD 00 FD
20 00 00 FF 93 84 92 83
l1E 85 C8 D3 B3 BO A2 AB
B6 A3 27 3B 2C 0OC 2E 2F
00 01 02 03 04 05 06 07
08 09 0A 0B 0OC OD OE OF
10 11 12 13 14 15 16 17
18 19 1A 1B 1C 1D 0OC 19

NORMAL Key Table

08 09 0OA 00 00 OD 00 FE
20 00 00 1B 08 0OC OB OA
30 31 32 33 34 35 36 37
38 39 27 3B 2C 3D 2E 2F
60 61 62 63 64 65 66 67
68 69 6A 6B 6C 6D 6E 6F
70 71 72 73 74 75 76 717
78 79 7A 5B 5C 5D 2D 7F

CTRL Key Table

FC 09 FB 00 00 OD 00 FD
20 00 00 FF 01 06 12 03
CE 11 OA OF 10 OB .16 02
D8 C9 27 3B 2C 81 2E 2F
00 01 02 03 04 05 06 07
08 09 0A OB 0OC OD OE OF
10 11 12 13 14 15 16 17
18 19 1A 1B 1C 1D 1F 14

KEYPAD Table

2R 12C 3D 2E 2F 60 61 62 63 64 65 66 67 68
35 31 32 33 30 6E 36 2B 71 72 73 74 34
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Changing a Keycode in Memory

The definition of keyboard characters may be temporarily modified within
a program. The procedure locates the key table beginning, locates the

character(s) within the table, and substitutes the new ASCII character
code.

The beginning address of the keycode table is stored in location DABO
{hex}.

In the following example, upper shift "A" is changed to "0".

EXAMPLE

10 ADDRESS = PEEK (&HDABl) * 256 + PEEK (&HDABO)
20 KEY = ADDRESS + &H21 ‘
30 POKE KEY, &H30

Statement 10 calculates the table beginning (stored at address DABO).
Statement 20 adds the displacement within the table of the character "A".
Statement 30 substitutes the ASCII value of "0".

The displacement within the keycode table for the keyboard character you
wish to change may be calculated by the procedure on page 3-55. An ASCII
Character chart is located on page 2-71, Illustration 2-31.
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Valet
Valet is a software package that allows the user to interrupt a program
to perform other functions and then return to the program.

The Valet routines perform alarm functions, screen dumps, printer
installation for screen dumps, and calculator functions.

The BIOS Valet routines interrupt the entire system at any time.

A complete description of Valet is located in the Attache "Valet Guide.”
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Illustration 3-28 Bexadecimal Conversion Chart
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Acronyms

List of Acronyms

AC
ASCII
BASIC
BDOS
BIOS
ccp
CTC
CMOS RAM
CP/M
CPU
CRC
CRT
DC
DCE
DMA
DTE
DTR
EPROM
'FDC
FM
IEI
IEO
IC
I/0
LED
LPT
MFM
MODEM
NAND
NMI
NOR
PC
PIO
POK

. PROM
PWM
RAM
ROM
RAS/CAS
ROM
RTC
RTS
R/W
RxD
SDLC
S10
TPA
TTY
TxD

Alternating Current

American Standard Code for Information Interchange
Beginner's All-purpose Symbolic Instruction Set
Basic Disk Operating System

Basic Input Output System

Console Command Processor

Counter Timer Circuit

Complementary Metal-Oxide Semi-conductor Random Access Memory
Control Program for Microcomputers
Central Processing Unit

Cyclic Redundancy Check

Cathode Ray Tube

Direct Current

Data Communication Equipment

Direct Memory Access

Data Terminal Equipment

Data Terminal Ready _
Erasable Programmable Read-Only Memory
Floppy Disk Controller

Frequency Modulation

Interrupt Enable Input

Interrupt Enable Output

Integrated Circuit

Input/Output

Light-Emitting Diode

Line Printer

Modified Frequency Modulation
MOdulator - DEModulator

Not AND

Non-Masked Interrupt

Not OR

Printed Circuit

Parallel Input/Output

Power Okay

Programmable Read-Only Memory

Pulse Width Modulator

Random Access Memory

Read-Only Memory

Row Address Strobe/Column Address Strobe
Read Only Memory

Real Time Clock

Request To Send

Read/Write

Receive Data

Standard Data Link Control

Serial Input/Output

Transient Program Area

Tele-Type device

Transmit Data

c-1




Access Time
Adder
Address

Address Bus
Address Mark

Address Translation
Addressing
Amplifier

A-to-D Converter

AND Gate

ASCII Code

Asynchronous Comm.

Attributes

BASIC-80

Glossary
Glossary
The 1length of time between an enable pulse and

valid output.

A device which outputs the sum of two or more
binary number inputs.

A group of bits that identify a specific memory
location or I/0 device.

A unidirectional bus over - which digital
information identifies a specific memory location
or I/0 device. '

Flag bytes on a disk cylinder which signify that
the data which follows as either an address (ID

- Address Mark) or data (Data Address Mark).

The transparent process of transforming one
address into another.

The process of identifying a device or memory
location.

A device which increases the size of its input
signal.

A circuit that translates analog voltage or
current changes into digital (high state or 1low
state) output.

A circuit with two or more inputs and a single
output, in which the output is high only when all
inputs are high, and the output is low when any
input is low.

The American Standard Code for Information
Interchange. A seven bit code which represents
alphanumeric characters.

A method of transmitting data in which the timing
of the characters is not  critical. The
transmitted characters are enclosed in start and
stop bit pairs.

Features such as underline, boldface, subscript,
superscript, reverse video, and highlighting that
may be activated for characters that are
displayed or printed.

Microsoft's BASIC programming language.
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Glossary

Battery Pack

Baud Rate

BDOS

Bias
Binary

Binary Counter
BIOS

Bit

Bit Shift

Blanking Pulse
Blocking

Bootstrap

‘Breakdown

Break Key

D-2

An auxiliary unit for Attache which provides
power to the components when conventional AC
power is not available.

The number of bits per second transmitted between
two electronic devices.

Basic Disk Operating System. The part of
Attache's operating system which handles all I/0O,
especially disk I/O, at a logical level.

A voltage applied to a transistor to establish an
operational voltage reference level.

A numbering system using a base number of two,
using the digits 0 and 1.

An interconnection of flip-flops with a single
input to permit binary counting. The counter
changes state with each input pulse and tabulates
the number of input pulses.

Basic Input/Output System. The part of Attache's
operation system which defines the  system's
hardware to the remaining portions of the
operating system.

An abbreviation for binary digit which designates
one binary value or binary decision.

A distortion on diskettes due to the magnetic
effects of the media in which data pulses
attract, and consequentially, shift from their
location when initially recorded.

A pulse sent to the display module from the CRT
controller which times the display beam's retrace
and keeps the retrace from becoming visible.

The process of defining the beginning and ending
boundaries of a unit of information to the
physical device. :

The loading of CP/M programs and/or execution . of
diagnostics that occur when Attache is powered
up, reset, or when CTRL C is executed from A>.
Also known as "Booting" or "Rebooting".

The statée in which a device, such as a diode,
fails to act as an insulator and, instead,
permits current flow. :

The CTRL and LINE FEED pressed simultaneously.
This emits a high signal output to the
communications port.



Bridge Rectifier

Buffer

Bus

Byte

Capacitor

Cascade Mode

CCPp

Central Processing
Unit

Channel

Character Cell

Character Set

Chip

Chip Enable

Glossary

Part of the power supply circuitry which converts
AC to DC such that the AC input may be either 110
or 220 volts.

A digital circuit element which handles several
inputs and can: delay them, supply additional
drive, invert the output values, and match
impedances with other digital elements.

A path over which digital information is
transferred from a computer source to a computer
destination. Only one transfer of information
can take place at any one time on the bus.

A unit of information composed of eight
contiguous bits.

A device consisting of two conduction surfaces
separated by an insulating material. The
capacitor stores direct current, and permits the
flow of alternating current.

A DMA mode of operation which allows system
expansion by connecting device signals such that
the first device's output connects to the next
device's input.

The name of an Attache BIOS routine which sets up
the system,

Console Command Processor. Part of Attache's
operating system which provides the initial user
interface to the software.

A  single chip that performs data transfer,
control, input/output and logical instructions by
executing instructions obtained from memory.

A path along which signals can be sent.

The space which one normal size character
occupies on the screen, equal to 8 dots wide by

- 10 scans high.

The specific language or character coding which

- Attache is programmed to display or print.

A small piece of semiconductor material on which
electronic components are etched to form
circuits.

The primary device selection pin.
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Glossary

Clock

Clock Input

Clock Pulse
CMOS RAM
Cold Boot

Communications

Communications Port
Comparator

Composite Signal
Console

Control Character Code
Control Latch

Counter

Counter Timer Circuit

CP/M

D-4

Any device which denerates one or more clock
pulses. It serves to control the timing of
clocked 1logic devices and to regqulate their
operating speed.

The terminal on a flip-flop whose condition
controls the data flow. The clock permits data
signals to enter the flip-flop, and then directs
the flip~-flop to change states accordingly.

One complete 1logic cycle from low to high and
back to low, or high to low and back to high.

Complementary Metal-Oxide Semiconductor Random
Access Memory. An Attache chip driven by a
battery which stores system parameters until the
user changes the parameters,

The bootstrap operation that occurs when Attache
is powered up or when RESET and the right SHIFT
keys are pressed simultaneously.

The transmission of data from one electronic
device to another.

The connector on the back of Attache for
attaching a cable to communicate with another
electronic device.

A device which samples an input voltage and
compares it to a reference voltage to produce a
compensating error voltage.

Another name for external video. The signal to
the display module which contains the video,
blanking pulses, and sync signals.

The keyboard and the display screen.
Program code used to addreés the display driver.

An Attache chip which controls video intensity,
enables the EPROM, enables graphics, and controls
the disk drives' motors.

A device capable of changing states in a
specified sequence. The output of the counter
indicates the number of pulses received.

A chip in Attache which generates the clocks for
the ports' baud rates, and which assigns
interrupt priorities and vectors for floppy and
60 Hz interrupts.

The operating system used by Attache.



CPU
Cross—Talk

CRT
Crystal
CTC
Cursor

Cycle Time

Cyclic Redundancy
Check

Daisy Chain

Data
Data Bus
Deblocking

Debugging

Differential Signal

Digital
Diode

Disk Cycle

Glossary

See Central Processing Unit.

Signal interference between two tracks of data on
a diskette.

Cathode Ray Tube, which is the display screen.
An element which emits clock pulses.
See Counter Timer Circuit.

The movable, highlighted rectangle on the display
screen that indicates the current typing-
position.

The interval between input and output of a
device.

An error checking method on diskette whereby a
character is generated when data is written which
must match when the data is read back, or an
error is detected.

A method of connecting devices such that one
device's input is tied to the next device's
output.

A general term for digital information whlch can
be processed by a computer.

A path in which digital information is
transferred.

The process which inputs a physical block and
outputs a logical block.

The process of removing errors from a computer
program,

A signal derived from the differences between two
input signals. The input signals to a
differential circuit are often complementary
signals, so the differential signal is 1line
noise. : :

A mode of operation which uses two-state (blnary)
information.

A two-electrode semiconductor device which passes
current in one flow direction only.

A one byte location in BIOS where the current
status of the disk operation is stored.
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Glossary

Diskette

Display
DMA

Dot Clock

Driver

Dump

Dynamic RAM

Electron Beam
(to) Enable

EPROM

Error Voltage

Escape Codes

Exclusive-OR Gate

Expansion Connector

External Video

A small flexible magnetic medium where
computerized information is stored; also known as
"floppy" disk.

A device that offers visual presentations from an
electronic signal.

Direct Memory Access controller.
performs high-speed data transfers.

A chip which

The clock in the display section of the processor
board - whose pulse is the amount of time required
to write on dot on the screen.

A digital circuit element coupled to the output
of a «circuit to increase the power or current-
handling capabilities of that circuit.

Data Terminal Ready. The signal output from a
system to notify the communicating device it is
ready for data transfers.

To transfer the contents of memory to the display
screen or the printer.

A method of capacitive data storage which
requires periodic refreshes to maintain the
integrity of the data.

A narrow stream of electrons moving in the same
direction under control of a magnetic field.

Permit the passage of a digital signal into or
through a digital device or circuit.

Erasable Programmable Read Only Memory.  The
storage chips within Attache wh1ch contain memory
burnt in to the chip.

A voltage used to correct an under- or .over-
voltage condition.

Program codes used to address the display driver.

A binary circuit with two inputs and a single
output, in which the output is high when the
inputs are at different logic levels, and low if
both inputs are at the same logic levels.

A connector in Attache which may be used to
attach additional boards to the system.

A signal which contains all of the information

necessary to generate the display; the data, the
cursor location, and sync pulses.



File Control Block

Flip—flop

Floppy
Flyback

Format

Frequency Modulation
Gain

Gap

Gate (logic device)

Gate (gating device)

(to) Gate
Gate Pulse

’Graphics

Hardwére

Head

Hertz

Hexadecimal

Glossary

A data structure in memory used for Kkeeping track
of files in use. ,

A circuit having two stable states and the
capability to change states upon receipt of a

control signal, and remain in that state after
the signal is removed.

Another name for diskette.

A type of transformer capable of handling large

AC voltages.

The process of preparing new diskettes for use’
with Attache.

Method of single-density diskette storage where
one data pulse occur between two clock pulses.

‘The degree of amplification a signal receives

from an amplifying device.

The absence of information for a  specified
distance on magnetic diskettes.

A binary circuit with two or more inputs and one
output, the output of which is determined by the
input combination.

A circuit having two or more inputs and one
output. One input can be defined as data, the
remaining inputs as gating inputs to determine
whether or not the input data can appear at the
output.

To control the passage of a digital signal
through a circuit.

A pulse that enables a gated circuit to pass a
signal,

Display of data in shapes and drawings.

The physical equipment that forms a computer
system. -

An electromagnetic device used in magnetic media
recording to convert a signal to a magnetic
pattern, and vice versa.

A unit of frequency equal to one cycle per second.

A numbering system which uses base 16, which uses
the numbers 0 - 9, and letters A - F.
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Glossary
High Signal
Home

Increment

Index
Input/Output Device

Instruction

Integrated Circuit
Internal CRT

Interrupt

Interrupt Routine
Inverter

Jump

Latch

LED

LINE FEED Key

Linear

List
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A voltage greater than +2.4 volts.

Placement of the cursor in the upper 1left-hand
corner of the display screen.

To increase the value of a binary unit by one.

A small hole in the diskette used a 1location
reference point on the diskette.

The equipment used to transfer data to or from a
computer,

A set of characters which define an operation and
which cause the computer to perform that
operation.

An electronic circuit contained within a single
chip.

The signal to the display module which contains
video, sync pulses, and blanking pulses.

A break in normal execution which indicates that
the external interrupting device requires service
or use of the system bus.

A software subroutine designed to service an
interrupting device.

A digital device which outputs the opposite (or
complement) state of the input.

A software inétruction which controls the
transfer of operations from one point in the
software to another.

A simple logic storage element used to retain its
logic state after input signal removal.

A diode which glows as it passes current.

A key used for indicating the end of a 1line
during program editing, but not used for word
processing. LINE FEED can be used in conjunction
with CTRL to generate a high signal on the
communication port.

Having an output which varies in direct
proportion to input.

The logical level term for a printer.



Local Device
Logical Level

Low Level

Machine Cycle
Mapping
Matrix
Memory

Memory Address
MFM

Microcomputer

Mode

Modem

Modified Frequency
Modulation

Modifier Keys

Monitor

Monitor Mode

Glossary
The I/0O device attached to Attache's printer
port, usually the printer.

The definitions of information units and devices
according to the software other than BIOS.

Voltage less than +.8 volts,

A period of time during which a related group of
actions occurs within the microprocessor chip.

A transformation from one memory 1location to
another.

A data structure that groups characters or
integers into a rectangqular array.

Any device that can store logic states such that
bits can be accessed and retrieved.

The location of a byte within storage.
See Modified Frequency Modulation.

A fully operational digital computer based upon a
microprocessor chip or chip family.

One of a computer's operating states which
provide the means for keyboard multi-functions
and other tasks where internal interpretations
depend upon the operating state currently active.

Modulation/Demodulation. A device which allows
computers to communicate over telephone wires by
converting data pulses to tones and vice versa.

A method of double-density diskette data storage

which writes clock pulses on the medium only

between two 0's of data.
resynthesized,

The clock is later

The CTRL and SHIFT keys, which are used alone or
together in conjunction with the multi-function
keys, arrow keys, or DEL key to perform a variety
of tasks.

A large screen which may be connected to Attache
via the RCA jack at the back of the system.

The operating state Attache enters from Terminal
Emulation mode if the CTRL and LINE FEED keys are
pressed simultaneously. Monitor mode contains
system diagnostics.




Glossary

Multi-Function Keys

Multiplexer

Multiplexing

NAND Gate

Nanosecond

Noise
Non-Masked Interrupt

NOR Gate

Nybble
Operating System
OR Gate

Oscillator

Page

Parallel 1/0
Parity Bit

Patch
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Keys - on the top row of the keyboard that have
capabilities in addition to normal upper and
lower case when used in conjunction with one or
more keyboard modifier Keys.

A digital device that can select one of a number
of inputs and pass the state of that input.

A method of data transmission whereby the same
signal lines are used to transmit data of two or
more meanings by gating the data's storage
device,

A binary circuit with two or more inputs and one
output. The output is low if all inputs are
high, and high if any input is low.

One billionth of a second.

Any unwanted signal or disturbance which modifies
the transmitting or recording of data.

An immediate, urgent interruption to the
processor, such as a system power off.

A binary circuit in which the output is low if
any input is high, ‘and high only if all the
inputs are low.

Half of a byte. For example, byte "1lE" contains
two nybbles, "1" and "E".

The set of programs that run the  computer
hardware and interpret software commands.
Attache uses an enhanced version on the CP/M
operating system.

A binary circuit with two or more inputs in which
the output is high if any input is high, and low
if all the inputs are low.

A source of alternating current, sustained by a
transistor.

A segment of 256 consecutive bytes.,

A dual-port chip which provides direct interface
between the CPU and the keyboard, the control
latch, the sound generator, and CMOS RAM.

A binary bit appended to a group of bits to make

the sum of all the bits always even or always
odd.

To change a circuit or a routine,



Peripheral Device

Physical Level

PIO

Pipelining

Pixel

Pointer

Polarity

Polling

Port

Precompensation

Printer Port

Priority Interrupts

Pulse Width Modulator

Punch

Random Access Memory

RAS/CAS

Read

Glossary

An auxiliary machine which may be controlled by
the computer.

The definitions for devices and units of
information according to BIOS.

See Parallel I/0.

A technique for speeding up a computer by ‘
performing operations concurrently; staggering
and overlapping sequential operations.

An abbreviation for picture element. A small,
rectangular division of the video screen.

Two bytes (a word) giving the address of another
memory location.

The difference between two points with respect to
charge, negative or positive.

A periodic checking of Input/Output devices to
determine their condition or status.

The connectors on the back of Attache for
attachment of printer or communication cables.

Circuitry in the floppy disk section of the
processor which corrects for bit shift distortion
by making allowances at the time of data
recording.

The connector on back of Attache for attaching a
cable to transmit data to a printer.

An ordering of interrupts by degree of importance
so that some interrupting devices take precedence
over others.

A control circuit which functions by controlling
the width of its output pulse.

The communications port as defined by BDOS.

A semiconductor memory into which high or low
states can be written (stored) and later

retrieved.

Row Address Strobe/Column Address Strobe. A

clock in RAM which divides memory addresses into
columns and rows.

To transmit data from a specific memory device or
location to another device.
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Glossary

" Reader

Read-Only Memory

RealdTime Clock
Recalibrate

Record

(to) Record
Rectify

Refreshing

Register

Reset
Resistor
Retrace
Reverse Video
Scan
Screenful
Scrolling

Sectors
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The keyboard and display'as defined by BDOS.

A semiconductor memory from which data can be
repeatedly read out, but whose data has been
permanently written into the <chip during
construction. ,

A device that provides interrupts at regular time
intervals to maintain an accurate time of day
clock and to measure elapsed time.

A diskette handling process in which the head
returns to track zero, either as a means of
determining head location, or during system boot.

A collection of related fields, such as fields
which describe a single inventory item.

To write data on a diskette,
To convert AC into DC.

A process of constantly reactivating information
that decays when left idle.

A  short-term digital storage circuit. The
storage capacity of a register is usually one
byte.

An asynchronous input used to control the 1logic
state of a flip-flop's output.

A device which introduces a specified impedance
(resistance) to current

The motion of the CRT beam when the beam returns,
as opposed to when it writes on the screen.

A screen attribute in which characters are dark,
and the background is bright.

One left-to-right horizontal motion of the
display screen's beam.

The number of text lines on the screen display at
one time.

The function that "rolls" lines of text or entire
"screenfuls" of text up or down on the screen.

Locations of a specific size on a diskette where
data is stored. Attache uses diskettes with ten

sectors per track.



Semiconductor
Sensor

Serial 1/0
Servo System
Set-up Mode
Shift Keys

Shift Register
Shunt
Single Transfer Mode

SIO

Snubber
Software
Spindle

State Machine
Stepper Motor

(to) Strobe

Switching Supply

Glossary

A material with electrical conductivity
capabilities between that of metal or an
insulator.

A device whose input measures some external
physical occurrence, and whose output can be read
by a computer,

A dual-channel device which provides interface
between the processor and peripheral devices
connected to the ports.

An automatic control circuit which compares
actual values to desired values and adjusts its.
control element accordingly.

An operating state used for setting or changing

screen brightness, keyboard click sounds, volume
level, baud rates, etc.

Used for activating upper case as on a
typewriter, and as modifier keys when used in
conjunction with other multi-function keys.

A register in which stored data can be serially
output. '

A resistor placed in parallel with a device to
provide electrical protection.

A DMA operating state which performs one data
transfer at a time.

See Serial I/O.

A circuit which protects transistor from damage
due to excessive current or voltage.

The sum of programs and routines used to extend
the capabilities of the computer.

The mechanism which turns the diskette.

A circuit within the floppy " section of the
processor board which separates data pulses from
clock pulses during diskette reads.

A motor which rotates by a fixed amount each time
it receives a pulse.

To activate a digital circuit.
A power supply which uses semiconductors

alternately in on or off states to produce high
frequency AC before its final rectification.
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Glossary

Synchronize

Synchronous

System

Teletype

Terminal

Terminal Emulation

Thermistor
Threshold

TIME
TPA

Track 0
Transformer
Transient Program
Transient Program

Area

Transistor

Trigger

Tri-state Device
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- To lock one element of a system into step with

another.

Operation of a clocked logic system wherein all
actions take place in synchronization with the
clock, or operation of two systems in step.

The necessary hardware and software for a
functionally complete computer.

The communications port device as defined to
BIOS.

A device connected to or part of a computer which
allows user interface and which contains a
keyboard and a display.

An operating state in which Attache functions as
a computer terminal.

A digital component having resistance that varies
with temperature.

The current or voltage limit which will cause the
device to breakdown if surpassed.

A utility program that sets the time and date.
See Transient Program Area.

The outermost track on which the boot routine
resides. ‘

A coil whose primary to secondary coil ratios
determine the output voltage.

A software program which is not permanently in
memory, such as a user program.

A part of Attache's operating system in which

transient programs reside.

A solid-state device made from semiconductor

materials which can act as electrical insulators
or conductors, depending on the input charges.

A pulse which starts an action.
A logic device that has a high impedance state in

addition to high and low states. In the high
impedance state output is not changed.



Glossary

Tunnel Erase A diskette handling process in which portions of
the head are staggered on opposite sides of the
diskette track to eliminate excessive pulse
amplitudes.

Valet An Attache software package which allows all
processing to be interrupted to perform functions
such as mathematical calculations.

Vectored Interrupt Each device points (vectors) the computer's
control to a specific software service routine
for that interrupting device.

Video Signal ’ The part 'of the composite sync signal which,
controls beam intensity.
Virtual Memory Translated memory locations after the mapping
' process. :
Wait State The state a device enters when a synchronizing

signal is not present.

Warm Boot Bootstrap operation that occurs when CIFRL and C
are pressed at the same time while the cursor is
at A>.

Window A pulse used to discriminate data pulses by

ensuring that the data pulse occurs within the
window pulse.

Word Two contiguous bytes.

WordStar A word processing package for microcomputers of
which Attache uses an enhanced version.

Word Wrap A word processing function that moves the cursor
and the word being typed to the next 1line when
the right margin is encroached during text entry.

Write To transmit data from another device or memory
location into a specific memory location or
medium.

Write Protect A notch in the diskette jacket which, when
covered, Kkeeps the diskette data from -being
overwritten.

Yoke The tapered' portion of the display module

furthest from the screen which contains the
deflection coils. ’

Zener Diode A diode characterized by a sharp reverse current
at a certain negative potential (breakdown).
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Index

A Register, 2-36,3-21,3-31

AC, 1-8,2-58

Active Region, 3-35,3-37,3-39
Address Mark, 2-55

Addressing (Display), 2-32,2-36,2-41
Addressing (Memory), 2-11

ADM-3A, 3-8 ,

Alarms, 1-4,3-45,3-52

Alternate Character Set, 2-39,3-32
Alternate Lead-in, 3-36

ASCII Chart, 2-71

ASCII (Display), 2-27

ASCII (Keyboard), 2-71,3-53
Asynchronous, 1-2,2-21

Attributes, 1-5,2-5,2-36,3-32,3-36,3-40

B Register, 2-36,3-21,3-31
Backspace, 3-39

Battery, 1-4,1-8,2-44 ,

Baud, 1-2,2-5,2-18,2-21,3-9,3-36,3-44
BDOS 7 3"'2 '3-21

BIOS, 2-27,3-2,3-19

Bit Shift, 2-49

Blanking Pulse, 2-31, 2-40

Block Draw, 3-34

Block Fill, 3-34

Blocking (Disk Records), 3-21
Boldface, 1-5,2-39,3-32,3-40
Bootstrap, 2-4,2-17,3-19

Break Key, 3-26

Brightness, 2-5,2-45,2-73,3-24,3-44

C Register, 2-36,3-21,3-30

Cascade Mode, 2-9

Cboot, 3-20

cCp, 3-2

Character Generator, 2-5,2-39
Character Set, 2-39,3-36,3-43
Character Size, 2-39,3-36,3-44
Character Transmission, 3-31
Changing Keycodes, 3-58

Clear, 3-35,3-37,3-39

Clock (system), 2-11,2-18,2-44

CMOS RAM, 1-4,2-5,2-42,3-20,3-38,3-44
CMOS Memory Test, 3-10,3-14
Communication, 1-2,1-5,2-21,3-6,3~15,3-25
Composite Signal, 2-31



Index

Connectors, 1-1
Diskette, 2-78
Display, 2-34,2-72
Expansion, 1- 2 1-5,2-4,2-6,2-9,2-27,3-48
Ports, 1-2,1-5, 2—18
Power Supply, 2—58 2-66
Conout, 3-24,3-26,3-30
Console, 3-6,3-24
Const, 3-24
Constant Cut-off, 2-73
Control Codes, 3-8,3-39
Control Key, 3-5,3-55,3-57
Control Latch, 2-5,2-45,3-24
. Conversion (Decimal to Hexadecimal), 3-59
Cp/M, 3-1
CprU, 1-3,2-4,2-36
CRC, 2-55
Cross—-talk, 2-80
CRT, 1-5,2-30,2-41,2-72
CRT Controller, 1-4,2-5,2-30
CRTin, 3-24
CRTout, 3-24
cre, 2-5,2-21,2-26,3-27,3-48
Cursor, 2-31,2-38,3-8,3-35

Daisy Chain, 2-28,3-48
Data Separator, 2-5,2-49,2-52
DC Option, 1-8,2-59
Dead Time, 2-60,2-65
Deblocking (Dlsk Records), 3-21,3-23
DEC, 3-8
Delete, 3-35
Diagnostics, 1-4,2-4,2-17,3-10
Disable Graphics, 2-5,3-34
Disk Cycle, 3-21,3-51
Disk Driver, 3-21
Diskette, 2-47,2-76
Control (on Processor Board), 1-3,2-5,2-47
Format, 1-6,2-54,2-76
Head, 2-48,2-55,2-78
Index, 2-48,2-54,2-78
Mechanism, 2-48
Motor, 2-5,2-47,2-76,2-82
Read Operation, 2-5,2-49,2-53,2-81,3-21
Read Window, 2-53
Test, 3-10,3-18
Timing, 2-50,2-51
TraCK 0, 2—48,2-78
Write Operation, 2-5,2-49,2-79
Write Precompensation, 2-49
Write Protect, 2-48,2-2-78
Dimensions, 1-2
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Display, 2-30,2-72,3-30
Addressing, 2-32,2-36
Attributes, 1-5,2-5,2-36,3-32,3-40
Blanking Signal, 2-32,2-40
Character Cell, 2-32,2-40,3-31
Character Generator, 2-4,2-38
Column, 3-31
Composite Signal, 2-31
Control (on Processor Board), 1-1,1-3,2-5,2-30
CRT, 2-31,2-72
CRT Controller, 1-4,2-5,2-30,3-32,2-36,2-40
,DOt ClOCK' 2—3112_33
Driver, 3-24,3-26,3-30,3-47
Electron Beam, 2-31,2-33,2-72
External Video, 2-31
Grid, 2-65
Horizontal Deflection, 2-31,2-72
Horizontal Sync, 2-31,2-34,2-72
Internal Video, 2-31
Line, 2-31,3-31
Memory, 1-4,2-5,2-67
Module, 1-1,1-3,2-31,2-72
RAM, 1-4,2-5,2-36
RAM Test, 3-10
Read Operation, 2-36
Register' 2—36,3—31
Retrace, 2-31,2-33,2-73
Timing, 2-33
Vertical Deflection, 2-31,2-72
Vertical Sync, 2-31,2-34,2-72
Video Signal, 2-31,2-34,2-72,2-74
Write Operation, 2-36
Dot Clock, 2-31,2-33
Double Density Diskettes, 1-1,1-6,2-50
Double Size Character, 1-5,2-39,3-36,3-40
DMA, 1—3'2-4'2—6
Dump, 3-59

Electron Beam, 2-31,2-33,2-72

Enable EPROM, 2-5,2-15,3-24

Enable Graphics, 2-5,3-24,3-34

EPROM, 2-4,2-17,3-7,3-19

Erase (Diskette), 2-80

Error Voltage, 2-60,2-82

Escape Codes, 3-8,3-24,3-34

Expansion Connector, 1-2,1-5,2-4,2-6,2-9,2-27,3-48
External Clock, 2-21

External Video, 2-31

Fan' 1_8'2_65
File Control Block, 3-5

FlOppy COﬁtrOller, 1“4'2—5’2-47'2—49,2—52’3—21'3—51
Floppy Drives, 1-6,2-5,2-76
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Floppy Interrupts, 2-5,2-27,3-21,3-48,3-51
Floppy Routines, 3-21

Floppy (Section on Processor Board), 1-3,2-5,2-47
Flyback (Power Supply), 2-58,2-50,2-63

FM, 2-50

Format of Diskette, 1-6,2-54,2-76

Forms Ruling, 3-36,3-42

G Test, 3-10

Generate Display Test, 3-11

Graphics, 1-3,2-5,2-37,2-40,2-56,3-33
Graphics RAM, 1-4,2-37,2-40,2-56,3-33
Graphics Segment, 2-40

Grid (Display), 2-65

Grid (Keyboard), 2-68

H Test, 3-10

Handle (Diskette Drive), 2-76
Head, 2-48,2-55,2-78

Hertz (50), 1—8'2"‘32 ,2_58'3_44
Hertz (60), 1-8,2-32,2-58,3-44
Hexadecimal Conversion, 3-59
High Level (Communications), 3-26
High Voltage (Display), 2-73,2-75
High Voltage (Power Supply), 2-60,2-63
Highlight, 2-39

HL Register, 3-4,3-21,3-24

Home, 3-8,3-35,3-39

Horizontal Deflection, 2-31,2-72
Horizontal Sync, 2-31,2-34,2-72

I Test, 3-10

Index, 2-48,2-54,2-78

Input Test, 3-11

Insertion Codes, 3-26

Intensity (Beam), 2-73,2-75
Internal Clock 2-21

Internal Video, 2-31 _
Interrupts, 2-7,2-20,2-26’3-2113-48
IOBYTE, 3-4

I/0 Device Interrupts, 2-26, 3-48
I/0 Devices, 2-4,2-6,2-10,2-21
I/0 Drivers, 3-24

I/0 Port Receive Test, 3-10,3-17
I/0 Port Transmit Test, 3-19,3-17
I/0 Ports, 3-28,3-29

I/0 Request, 2-7,2-20,2-26,3-28
I/0 RTC, 1-3,2-42

I/0 Selection, 2-3,2-6,2-10



Index .

Jump Instruction, 3-4,3-24
Jump Test, 3-10,3-12
Jumpers, 1-5,2-21,2-50

K Test, 3-10,3-12

Key Code, 2-67,3-53

Key Repeat, 1-7,2-70

Key Sound, 1-4,2-5,2-44,3-44,3-52
Keyboard, 1-1,1-7,2-5,2-42,2-46,2-67,3-52
Keyboard Connector, 1-7,2-42,2-46,2-67
Keyboard shift Register, 2-67

Keyboard Test, 3-10,3-12

L Latch, 3-24

L Test, 3-10,3-12

Lear Siegler, 3-8

Line (Display), 2-31,2-34
Line Feed, 3-8,3-26,3-39
List, 3-6,3-24

Logical Devices, 3-2,3-5,3-24
Logical Disk, 3-2,3-4,3-21,3-23
Logical Routines, 3-2,3-24
Loop Tests, 3-10,3-12

Low Memory Map, 3-4

M Test, 3-10,3-13

Main RAM Memory Test, 3-14

Map Test, 3-13

Mapping, 2-4,2-11,2-16

Matrix (Keyboard), 2-68,3-52
Memory, 1-3,2-4,2-9,2-11

MFM, 2-50

Modules (Attache), 1-1,2-1,2-4,2-56
Monitor, 1-2

Monitor Mode, 1-4,2-4,2-17,3-7,3-10
Motor (Disk), 2-47,2-51,3-22
Multi-function Keys, 1-7

Nested Interrupts, 3-49
Noise, 1-8,2-21,2-48,2-58,2- 64
Non-Masked Interrupts, —7

O Test, 3-10,3-13

Osc1llator (Dlsplay), 2-34,2-72,2-74
Oscillator (Keyboard), —67 2- 69
Oscillator (System), 2-19, 2-45
Output T_est' 3_10 ,3_13

P Test, 3-10,3-13

Page, 3-3

Peripherals, 1-5,2-4,2-27
Physical Device, 3-6
Physical Disk, 3-21,3-23
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Physical Routines, 3-24
’ PIO' 1-4'2"‘5'2"‘42'2"68
Pixel, 2-40
Plot, 3-24
Bright, 3-24
Dark, 3-24
Point, 3-24
Vector, 3-24
POK’ 2—4'2"45'2-58,2_65
ports, 1-2,1-5,2-4,2-18
Power Cords, 2-58
Power Failure, 2-59
Power Supply, 1-1,1-8,2-4,2-57
Connectors, 2 -58,2- 66
Control Voltage, 2-60,2-62,2- 64
Current Sensing, 2-62
Dead Time, 2-60,2-65
Fan, 1-8,2-65
Filter, 2 64
Flyback, 2-58,2-60,2- 63
High Voltage, 2-60,2-63 ,
Pulse Width Modulator, 2-60
Rectifier, 2-58,2-64
Transformer, 2-59
Power Wattage, 2-58
Precompensation, 2-49
Printers, 1-2,1-5,2-18,2-21,2-24,3-6,3-9,3-15,3-25,3-27
Processor, 1-3,2-4,2-6,2-46
Processor Board, 1-1,1-3,2-4
Pulse Width Modulator, 2-60
Punch, 3-6,3-24

Q Test, 3-10,3-14

R Test, 3-10,3-14

RAM (Display), 1-4,2-5,2-36

RAM (Graphics), 1-4,2-5,2-37,2-40,2-56,3-33
RAM (Memory), 1-4,2-4,2-11

RAS/CAS, 2-4,2-11

Read Disk Sector Command, 3-10,3-16

Read Host, 3-21

Read Window, 2-53

Reader, 3-6,3-24

Reading from Diskette, 2-5,2-49,2-79,3-21
Reading from Memory, 2-14

Real-Time Clock, 1-4,2-5,2-42,2-45,3-47
Real-Time Test, 3-10,3-15 :
Recalibrate, 3-22

Rectifier, 2-58,2-64
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Register
: A’ 2-36,3-21,3—31
‘.B, 2-36'3—21’3-31
¢, 2-36,3-21,3-30
HL' 3—4 '3—2113_24
(Sound), 3-45
Repeat (Key), 1-7,2-70
Reset, 2—5,2-7,2—18’2—46'2"'70
Retrace, 2-31,2-33,2-73
Reverse Line Feed, 3-35,3-39
Reverse Video, 1-5,2-39,3-40
ROM, 1-4,2-4,2-10,2-15,2-17,2-34,2-38,3-7
ROM Software, 3-7
RS-232, 1-2,1-5,2-21
RTC, 1-4,2-5,2-42,2-45,3-57

S Command, 2-19,3-9,3-15

Sawtooth (Display), 2-31,2-72

Sawtooth (Power Supply), 2-61

Scan, 2-31,2-40

Screen, 2-30,2-72

Screen Dump, 3-59

Sectors, 1-6,2-54,3-21

Segment (Graphic), 2-40

Select Output Port, 2-19,3-9,3-15
Serjal, 1-3,2-5,2-18

Servo System, 2-82

Set-up Mode, 2-43 .

Shift Key, 3-53

Shift Register (Display), 2-34,2-39,2-41
Shift Register (Keyboard), 2-68

Side Select, 2-48

Single Transfer Mode, 2-9

s10, 1-5,2-5,2-18,2-27,3-25,3-49

Size of Display Character, 1-5,2-39,3-36
Sound Generator, 1-4,2-5,2-42,2~44,3-24,3-38,3-44,3-45
Spindle, 2-76,2-82

State Machine, 2-43

Step 7 2-48

Strikethrough, 1-5,2-39,3-36

Subscript, 1-5,2-39,3-40

Superscript, 1-5,2-39,3-40

Switching, 1-1,2-61

Synchronous, 2-20

T Test, 3-10,3-15

Tabs, 3-36,3-39

Terminal Emulation, 2-4,2-17, 3~7
Time Routine, 3-20,3-38

Timing (Disk), 2- 50 2-51

Timing (Display), 2—33,2-38
Timing (System), 2-11,2-18,2-44
TPA’ 3"'2

Track 0, 2-48,2-78

Transformer, 2-59



Index

Tsttty, 3-24

Tty.in' 3-24 .

Ttyout, 3-24

Tunnel Erase, 2-80

Turnlng the: Dlskette, 2-76,2-82

“U Test, -lo 3—16 .
Underline," 1—5 2—39 3-40
Unlted Tests, 3-10 3-16_

v Test, 3-10 3-16

.- Valet, 3-27,3- =52,3-59

1‘~Wr1t1ng .to. Diskette,:

. Vectored- Interrupts, 2-27,3-48
Vertical:Deflection," 2-31,2-34, 2-72,2-74
Vertical Sync, 2-31,2-34, 2-72 2-74
*Vldee Slgnal, 2=5 <31,2-34,2~72,2-74

© Virtual Memory, 2~4 2-—11 2—16

- W Command, 3-10 3-17

Window; 2-53 '

 Write Disk Sector Command, 3-10;3-17
erlte ‘Gate, :2-50 i

Write Host, 3-21" :

Write Precompensatlon, 2-5, 2-49

. Writing.to’ Dlsplay, 2-36.

45(2-49 2-79 3-21

 Writing to Memory., :
*-Word Wrap, 3-37
Wordstar. 3-37, 3-52 ,3-57

X Test, 3-10,3-17

Y Test, 3-10,3-17
Yoke, 2-73 -

Z Test, 3-10,3-18
Zero (Page), 3-4
- Zilog, 2-7,2-20,2-26
Z80A CPU,. 1—3,2—4,2 6,3-36
280 - CTC, 2~ 5,2-18,2*21 2*26 3—27 3—48 .
Z80 SIO, 1—5,2 5,2~18 2 27 3-25 3—49 :

10-Key Mode, 1—7,3 8,3-57

50 HZ' 1 8 2"'32 ,3-44
60 Hz Interrupts, 2—5 2 27 3-22 3~48,3—51
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