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Speech Attachment

The Speech Attachment is a side mounted attachment
that adds speech capability to the PCjr. It contains a
program accessible vocabulary of words, phrases, and
sound effects and accepts audio input from external
sources.

Description

The Speech Attachment provides two technologies for
speech reproduction:

«  Speech encoding (speech-to-data) and decoding
(data-to-speech) using a continuously variable
slope delta (CVSD) modulation technique.

«  Speech synthesis using linear predictive coding
(LPO).

An internal ROM module contains the BIOS necessary
to control the Speech Attachment.

CVSD

CVSD allows the user to encode speech using a
microphone and store the resulting uncompressed
speech data in system memory (RAM), on diskette, or
another storage device. The stored speech data may
then be decoded with the resulting speech output
available through the audio channel of the PCjr.

LPC

LPC synthesizes speech from compressed speech data
on the internal ROM module. LPC speech data may
also reside on program cartridges or may be placed in
RAM from a diskette or another storage device.
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Microphone

An external microphone jack is provided at the rear of
the attachment.

The following is a block diagram of the Speech
Attachment. <
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ROM

The Speech Attachment uses a 32K by 8 bit ROM
module, which contains the standard vocabulary and
BIOS support. This module appears as normal system
memory at hex CE000 through CFFFF.

Vocabulary

There are 196 words, phrases, and sound effects
encoded in the standard vocabulary on the ROM
module of the Speech Attachment. The following is a
list of these showing their corresponding index
numbers.
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1 danger 67 cent 131 -teen
2 time has expired 68 control 132 true
3 laughing 69 date 133 to
4 get ready 70 disk 134 -ty
5 go 71 day 135 this
6 up 72 dollar 136 twelve
7 down 73 down 137 thousand
8 left 74 do 138 that
| 9 right 75 excellent 139 than

10 warning 76 eleven 140 then

' 11 well done 77 -ez 141 time
12 gotcha 78 -ed (past tense 142 type
13 zero morpheme) 143 thing
14 one 79 echo 144 try
15 two 80 equals 145 turn
16 three 81 enter 146 the
17 four 82 end 147 twenty
18 five 83 first 148 word
19 six 84 from 149 white
20 seven 85 false 150 wait
21 eight 86 file 151 wrong
22 nine 87 fif-- 152 what
23 ten 88 function 153 yes
24 a 89 go 154 you
25b 90 green 155 yellow
26 c 91 good 156 year
27d 92 hundred 157 your
28e 93 hold 158 space
29 f 94 hour 159 delete
30g 95 home 160 page

) 31h 96 is 161 cursor

g 32i 97 it 162 name
33j 98 key 163 letter
34 k 99 last 164 board
351 100 lose 165 any
36 m 101 list 166 sign
37n 102 less 167 spell
380 103 left 168 win
39p 104 ok 169 pause
40q 105 or 170 bar
41 106 period 171 insert
42's 107 plus 172 look
43t 108 please 173 lock
44 u 109 program 174 3 frames of silence
45v 110 press 175 minus
46 w 111 p.m. 176 million
47 x 112 per 177 month
48y 113 point 178 minute
49 z 114 run 179 move

) (Part 1 of 2) Standard Vocabulary
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50 an 115 read 180 no
51 again 116 red 181 negative
52 alt 117 right 182 number
53 add 118 release 183 not
54 am 119 start 184 alternate
55 are 120 stop 185 up
56 a.m. 121 -s (plural 186 -ing
57 ahead morpheme) 187 chime 1
58 answer 122 save 188 bat hitting ball
59 back 123 second 189 ball being caught
60 by 124 sorry 190 gunshot
61 brake 125 screen 191 laser
62 at 126 score 192 phaser
63 as 127 select 193 buzz
64 and 128 -th 194 tic
65 code 129 third 195 toc
66 computer 130 thir- 196 fast chime
(Part 2 of 2) Standard Vocabulary
I/0 Address Decode
The Speech Attachment uses the following ports:
Device Address Port
FB98 Port A Data
8255 PPI FB99 Port B Data
FB9A Port C Data
FB9B Mode Register
FB9C Channel 0
8254 Timer FBOD Channel 1
FBOE Channel 2
FBOF Control Word Register
Shift Register FF98 Shift Register
Audio Control Latch FFOF Audio Control Latch

1/0 Port Addresses
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Programmable Peripheral Interface (8255)

The Speech Attachment uses an 8255 Programmable

Peripheral Interface (PPI) for control and status. The
following figures show the bit definitions for ports A,

B, and C of the PPI.

76543210

l |—> Channel MUX (O)
> Channel MUX (O)
> ROM PAGE (O)

> ROM PAGE (O)
> Reserved

> Reserved
> Reserved
> LPC in progress (1/0)

Port A

Bit 7 A 1 on this bit indicates that LPC is
currently running in the background.

Bits 6-4 Reserved

Bits 3-2 ROM PAGE
00 Page0
01 Pagel
10 Page?2
11 Page3

Note: Page O is the default.
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Bits 1-0 CHANNEL MUX
00 LPC
01 CVSD
10 8254 Audio

11 Test Signal

76543210

, |—> LPC Data Bus (O)
> LPC Data Bus (O)

> LPC Data Bus (O)
> LPC Data Bus (O)
> LPC Data Bus (O)
> Buffer Empty (I) LPC Data Bus (O)
> Buffer Low (l) LPC Data Bus (O)
> Talk Status () LPC Data Bus (O)

Port B

Bits 7-0 Bits 7 through 0 are used to send
commands to the LPC chip. LPC status is
returned in bits 7 through 5.

Port B is used as the LPC data bus. Its direction (input

or output) is changed by issuing Mode commands to the
PPI as follows.
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Function Port Definition Mode

LPC Output A=Output 81H Normal
State
B=Output
C0-C3=Input
C4-C7=0Output
LPC Input =Input 83H  Used
when
reading
LPC
status
B=Input
C0-C3=Input

C4-C7=Output

Note: All output signals are reset when a Mode
command is issued. Mode is normally hex 81. It is
only changed during LPC speech. If a particular
line is needed in a non-reset state, it must be
explicitly set. ROM PAGE should be set after a
mode change.

76543210

} |—> -LPC RDY (I)
> -LPC INT (I)
> CVSD FRAME (1)

> -CVSD Clock (1)
> LPC RS (O)

> LPC WS (0O)

> CVSD E/D (O)
> Reserved

Port C
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Bit 7 Reserved

Bit 6 CVSD E/D—A 0 on this bit indicates
CVSD decode (out, playback) and a 1
indicates CVSD encode (in, record).

Bit 5§ LPC WS—A 0 on this bit indicates LPC ,
write is inactive and a 1 indicates that it is (
active.

Bit 4 LPC RS—A 0 on this bit indicates LPC
read is inactive and a 1 indicates that it is
active.

Bit 3 -CVSD CLOCK—This signal is the inverted
form of the clock used by CVSD for the
bit sample rate. It is used to clock serial
data into and out of the Shift Register.

Bit 2 CVSD FRAME—The negative going edge
of this bit is used to read the Shift Register
(S/R) during CVSD encode and the
positive going edge is used to write to S/R )
during CVSD decode. CVSD FRAME is (
-CVSD CLK divided by 8. '

Bit 1 -LPC INT—A 0 on this bit indicates an
interrupt.

Bit 0 -LPC RDY—A 1 on this bit indicates a
busy state and a 0 indicates a completed
state.

Timer

The Speech Attachment uses an 8254 Timer to create

the various clock signals required. CVSD circuits use
channels 0 and 1 and channel 2 creates the LPC

interrupt pulse. Channel 2 may also be gated onto the ,
audio channel. (
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All clock signals are derived from the 4.77MHz system
clock (XCLK).

Channel 0 (CVSD CLOCK)

Channel 0 has the following functions:

Channel 0 divides the system clock signal to
provide the CVSD bit sample rate. The positive
going edge of this signal is used by the MC3418 to
latch the digital serial data. The shift register uses
the positive edge of the inverted CVSD CLOCK to
clock the serial data.

Channel 0 is inverted and is used by channel 1 to
generate the CVSD FRAME signal.

Note: The Speech Attachment initializes channel O
in the square wave mode and holds the channel 0
gate active.

Channel 1 (CVSD FRAME)

This channel divides the inverted CVSD CLOCK by
eight. It counts the CVSD CLOCK periods and goes low
for one period every eight clocks. Programs use the
positive edge of this signal to write data to the Shift
Register during CVSD decoding. Programs poll this
channel for sync signals during both CVSD encoding and
decoding.

Note: The Speech Attachment initializes channel
1’s divisor to 8. It also initializes channel 1 in the
rate generator mode and holds the channel 1 gate
active.

Channel 2 (INT CLOCK)

Channel 2 has two functions:
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« Channel 2 creates an interrupt pulse during LPC
operations.

¢« Channel 2 can be routed to the audio channel and
heard on external audio devices.

These functions are selected by the state of the (
interrupt enable signal on the Audio Control Latch
(ACL) port as follows.

-INT ENA Channel 2 Function
1 Interrupt Mode
0 Audio Mode

When used for interrupts, the Speech Attachment
initializes channel 2’s divisor to 8 and channel 2 to the
hardware retriggerable one-shot mode. Then the
channel 2 gate goes high when -INT goes low and
interrupts are enabled.

Note: The -INT ENA signal on the ACL port is
set active for channel 2 to function in this manner.

Interrupt Mode (Interrupt Enabled) (

During LPC operations, channel 2 transforms the
positive edge of the LPC interrupt signal into a short
negative-going pulse. This negative-going pulse is
applied to the IRQ1 line and the system senses an
interrupt on the positive edge of this signal. Use of this
pulse allows sharing of the system interrupt line and
prevents the disabling of local interrupts from causing a
false interrupt.

Audio Mode (Interrupt Disabled)

The channel 2 output may be multiplexed onto the
audio channel. When the -INT ENA bit on the ACL (
port is cleared, the channel 2 gate is held active.
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The Speech Attachment initializes channel 2 to be used
in the interrupt mode.

Linear Predictive Coding (LPC)

The Speech Attachment uses a TMS5220 for LPC
synthesis. This device operates at an 8kHz sample rate.
Programs, driving this device, may be interrupt driven
or may poll the hardware.

Interrupt The interrupt signal, -LPC INT, is
enabled and is used to generate
interrupts.

Polled -LPC INT is disabled.

Continuously Variable Slope Delta (CVSD)
Modulation

The Speech Attachment uses a Motorola MC3418 for
CVSD modulation and demodulation. This device,
along with two low-pass filters, a shift register, discrete
CODKEC filter elements, and appropriate clock signals
provides for both encode and decode CVSD functions.

Shift Register
The Speech Attachment uses the shift register to
serialize and deserialize CVSD data. It is a tri-stated

device capable of both serial-to-parallel and
parallel-to-serial conversions.

Decode (Playback) Mode
The following is a typical programming procedure:
e Set CVSD E/D low (decode).

e Activate audio channel.

Speech Attachment 13



» Do for all bytes
—  Wait for positive edge of CVSD FRAME.
—  Output data byte to the shift register.
— Do any "housekeeping" needed.

« Enddo

Encode (Record) Mode

The following is a typical programming procedure:

+ Set CVSD E/D high (encode).

e Do for all bytes
—  Wait for the negative edge of CVSD FRAME.
— Input data byte from the shift register.
— Do any "housekeeping' needed.

e« Enddo

Audio Filters

The Speech Attachment has two audio circuits: output
and input. The audio output low-pass filter provides a
signal compatible with the system’s audio channel. The
input preamp provides the amplification and filtering
needed to attach a low-level microphone to the Speech
Attachment.
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Programming Considerations

Audio Control Latch (ACL)

The following are bit definitions for the Audio Control
Latch.

76543210

} I—> CHAN ENA(O) -CHAN ENA (1)
> INT ENA (O) -INT ENA(I)

> Reserved
> Reserved
> Reserved
> Reserved
>
>

Reserved
Reserved

Audio Control Latch

Bits 7-2 Reserved

Bit 1 INT ENA (O)
0 Disabled
1 Enabled
-INT ENA (I)
0 Enabled
1 Disabled
Bit 0 CHAN ENA (O)
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0 Disabled

1 Enabled

-CHAN ENA (I)

0 Enabled

1 Disabled (

Programs that use the Speech Attachment are
responsible for sharing the audio channel. Before using
the audio channel, the Speech Attachment BIOS must
perform the following steps:

1 Issue 32 Disable Channel commands (00H) to
each of the possible 32 audio control latches as
shown in the following figure.

2 Read the Speech Attachment’s audio control
latch. -CHAN ENA should be inactive.

3 Enable the Speech Attachment’s audio control (
channel by setting + CHAN ENA active.

4 When read, -CHAN ENA should be active.
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The following shows Audio Control Latch addresses.

Device ACL Device ACL
(hex) (hex)
1 079F 17 879F
2 OF9F 18 8FIF
3 179F 19 979F
4 1F9F 20 9F9F
5 279F 21 A79F
6 2F9F 22 AF9F
7 379F 23 B79F
8 3F9F 24 BF9F
9 479F 25 C79F
10 4F9F 26 CF9F
11 579F 27 D79F
12 SFOF 28 DF9F
13 679F 29 E79F
14 6F9F 30 EF9F
15 779F 31 F79F
16 TF9F 32 FF9F

A program must read the Speech Attachment’s ACL
each time it needs the channel. If the channel is not
enabled, another device has control. The program
should either post an error or regain control of the
channel.

Audio Multiplexers
Before the Speech Attachment begins speech synthesis,
it’s BIOS sets the following control devices so that

audio, generated by the Speech Attachment, will be
heard on the PCjr’s audio output.

o The Audio Channel Enable bit in the ACL

o The Audio Channel Multiplexer (points to the
intended speech source)

o The PCjr Sound Multiplexer (points to the external
audio channel)
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Note: It is the responsibility of the program to
restore the state of these devices.

Linear Predictive Coding (LPC)

There are two possible modes of LPC speech synthesis:
background and foreground. (

Background

This mode returns control to the calling program while
speech synthesis is in progress with the following
restrictions:

e The system cannot perform diskette or other
operations that disable hardware interrupts for an
extended period during speech synthesis.

«  The system must not change environments during

LPC background; for instance, changing from
DOS to BASIC.

Foreground

In this mode control is not returned to the system until
after the speech synthesis is completed.

Note: BIOS continuously polls the system during
~ speech synthesis and updates when necessary.

Interrupt Hex 04D
Software interrupt hex 04D provides low level BIOS

support for CVSD and LPC. The following lists the
uses of this interrupt.

AH = 0 Reset Adapter (
AH =1 CVSD
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AL = 0 CVSD Record (using speed table)
DS:SI segment:offset
BL Table speed
0 = 1800 Bytes/Sec
1 = 2400 Bytes/Sec
2 = 3000 Bytes/Sec
3 = 3600 Bytes/Sec
4 = 4200 Bytes/Sec
5 = 4800 Bytes/Sec
CX Byte count
AL =1 CVSD Playback (using speed table)
DS:SI segment:offset
BL Table speed
0 = 1800 Bytes/Sec
1 = 2400 Bytes/Sec
2 = 3000 Bytes/Sec
3 = 3600 Bytes/Sec
4 = 4200 Bytes/Sec
5 = 4800 Bytes/Sec
X Byte count
AL =2 CVSD Record (using user speed)

DS:SI segment:offset

Speech Attachment 19



BX User speed divisor
(6).¢ Byte count

AL =3 CVSD Playback (using user speed)
‘DS:SI segment:offset
BX User speed divisor
(6). 4 Byte count

AH = 2 LPC (Background)
AL = 0 LPC Status
AL =1 LPC Speak - INTR (index)

BX Word number from index
(BX>1)

AL = 2 LPC Speak - INTR (buffer)

DS:SI Beginning of buffer ~
(segment:offset) (

CcX Number of bytes in the LPC
word to be spoken. CX
must not be larger than 4095
bytes.
AH = 3 Polled LPC (foreground)
AL = 0 LPC Status
AL = 1 LPC Speak - INTR (index)
BX Word number from index (BX>1)
AL = 2 LPC Speak - INTR (buffer)

DS:SI Beginning of buffer (
(segment:offset)
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CX Number of bytes in the LPC
word to be spoken. CX must
not be larger than 4095 bytes.

Note: During this call, all registers except AX are
preserved.

AL returns:

00H OK

01H Undefined command

02H LPC Speak in progress

03H Speech Attachment ACL error (stuck)
04H LPC index out of range

05H CVSD speed out of range

06H Timeout waiting for LPC READY

Speech Attachment 21



Specifications

The following are specifications of the Speech
Attachment:

Size

Width 32 millimeters (1.26 inches)
Depth 290 millimeters (11.42 inches)
Height  96.5 millimeters (3.80 inches)
Environment

—  Temperature

System On 15.6 to 32.2 degrees C (60 to
90 degrees F)

System Off 10 to 43 degrees C (50 to 110
degrees F)

—  Humidity

System On 8 to 80%

System Off 8 to 80%
Power
—  +5Vdc with 150 milliamps maximum current
—  +12Vdc with 60 milliamps maximum current
Microphone Input
—  Miniature phone jack

— 500 ohm nominal impedance
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Logic Diagrams
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BIOS Listing

]
o
=)

LR ]
£
w.

I3
-3
k-3

0012
2000

EERNN =
©OO0coErrFANE®S

FrERPSS06000000032 83

I petatetd

i <CAVEAT EMPTOR>:

ADDRESSES PRLSENT IN

NCLUDED ~ONLY FOR COMPLETENESS,
APPLICATIONS WHICH REFERENCE

STRUCTURE AND DESIGN OF BIOS.

H ABSOLUTE  ADDRESSES WITHIN THIS CODE VIOLATE THE
H

EQUATES

01t

; 8255 PORT A ADDR

;
CPUREG qu 8H i MASK FOR CPU REG BIIS
CRTREG Qu ; MASK FOR CRT RFG BITS
PORT_B Qu i ; 8255 PORT B ADDR
PORT_C Qu 2H ; 8255 PORT C ADDR
CMD_PORT Qu 3H
MODE_8255 Qu 00010018
INTAGO QU 20H ; 8259 PORT
INTAO1 Qu 214 ; 8259 PORT
ol Qu 20H
TIMER Qu 4OH
TIM CTL Qu 43K ; 8253 TIMER CONTROL PORT ADDR
TIMERO Qu 4OH ; 8253 TIMER/CNTER O PORT ADDR
KB_CTL Qu 1H ; CONTROL BITS FOR KEYBOARD
VGA_CTL Qu DAH  ; VIDEO GATE ARRAY CONTROL PORT
NMI_PORT Qu AOH ; NMI _CONTROL PORT
SWPORT Qu ATH  ; MULTIPLEXING PORT C FOR 8255
SWHA! Qu 01H  ; ENABLE SW)TCHES
PORT_B0 qQu BOH
PAGREG Qu 30FH  ; CRT/CPU PAGE REGISTER
KBPORT Qu 60H  ; KEYBOARD PORT
DIAG_TABLE_PTR EQU 4000H
NODIAG! EQu 18 ; NUMBER OF ENTRIES
MINI EQU 2000H
: DISKETTE EQUATES
NEC_CTL EQU OF2H  ; CONTROL PORT FOR THE DISKETTE
FDC_RESET EQU 80H ;3 RESETS THE NEC (FLOPPY DISK
CONTROLLER). 0 RESETS,
1 RELEASES THE RESET
WD_ENABLE £QU 20H ; ENABLES WATCH DOG TIMER IN NEC
WD_STROBE EQU 4OH ; STROBES WATCHDOG TIMER
ORTVE_ENABLE  EQU o1H ; SELECTS AND ENABLES DRIVE
NEC_STAT £Qu OFL4H ; STATUS REGISTER FOR THE NEC
BUSY_BIT EQU 20H BIT = 0 AT END OF EXECUTION PHASE
DIO EQU 40H INDICATES DIRECTION OF TRANSFER
RQM EQU 80H REQUEST FOR MASTER
NEC_DATA EQU OF5H  ; DATA PORT FOR THE NEC
: 8088 INTERRUPT LOCATIONS
ABSO  SEGMENT AT 0
G 2%y
NMI_PTR |3.:ch WORD
INT3_PTR LABEL  WORD
*l
INT5_PTR LABEL  woRD
INT_PTR LABEL  DWORD
[ 10H*Y
VIDEO_INT LABEL  WORD
of 1CH*Y
INT1C_PTR LABEL  WORD
o 10H*Y
PARM_PTR LABEL  DWORD  ; POINTER TO VIDEO PARMS
o 18H*
BASIC_PTR LABEL  WORD  ; ENTRY POINT FOR CASSETTE BASIC
ORG 1ER%Y ; INTERRUPT 1EH
DISK_POINTER  LABEL  DWORD
O1FH*Y ; LOCATION OF POINTER
EXT_PTR LABEL  DWORD ; POINTER TO EXTENSION
OLlhey
CSET_PTR LABEL = DWORD  ; POINTER TO DOT PATTERNS
OUTH*Y
szaau_n: LABEL = DWORD ; POINTER TO KEYBOARD TABLES
G OuBH*Y
KEY62_PTR o:BEL“ WORD  ; POINTER TO 62 KEY KEYBOARD CODE
OH*
EXST LABEL  WORD  ; POINTER TO EXT. SCAN TABLE
ORG 085H*y
EMPTR  LABEL  WORD
ORG 4ooH
DATA_AREA LABEL  BYIE ; ABSOLUTE LOCATION OF DATA SEGMENT
DATA_WORD LABEL  WORD
ORG 7c00H
BOOT_LOCN LABEL  FAR
ABSO™  ENDS

; STACK -~ USED DURING INITIALIZATION ONLY
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0000 80 [
0100

0100

0000

0000 oy [
0008 o4 |
0010 7?2?27
0012 ??
0013 7777
0015 27?7

= 0010

[
Q
=3
<3
[

0019 ??

001A
go01C
GO1E

7222
?72?

= 0052

003F ??

oouo 27?7
= 0025
77

nuuuNe
-3

3

o

W
o
<]
-1
£

[
-3
-3
-1
0

oou2 o7 [

0060 1?7?77
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7772

7277

7777

7?77

2227

STACK

SEGMENT AT 30H
oW 128 DUP(?)

; ADDRESSES OF RS232 ADAPTERS

; ADDRESSES Of PRINTERS

INSTALLED HARDWARE

; COUNT OF KEYBOARD TRANSMIT ERRORS

USABLE MEMORY SIZE IN K BYTE

; REAL MEMORY SIZE IN K BYTES

APS LOCK STATE HAS BEEN TOGGLED
NUM LOCK STATE HAS BEEN TOGGLED
ALTERNATE SHIFT KEY DEPRESSED
CONTROL SHIFT KEY DEPRESSED
LEFT SHIFT KEY DEPRESSED
RIGHT SHIFT KEY DEPRESSED

SECOND BYTE OF KEYBOARD STATUS
KEY 1S DEPRESSED

CAPS LOCK KEY |S DEPRESSED

NUM LOCK KEY 1S DEPRESSED
SCROLL LOCK KEY 1S DEPRESSED
SUSPEND KEY HAS BEEN TOGGLED
INDICATES THAT AUDIO FEEDBACK IS

OCURRNCE OF ALT-CTRL-CAPSLOCK HAS

STO:AOE FOR ALTERNATE KEYPAD
\

POINYER TO HEAD OF KEYBOARD BUFF
POINTER TO TAIL OF KEYBOARD BUFF
; ROOM FOR 15 ENTRIES

SCAN CODE FOR NUMBER LOCK

SCROLL LOCK KEY
SHIFT KEV SCAN CODE

OR CONTROL KEY
SCAN CODE FOR SHIFT LOCK
SCAN CODE FOR LEFT SHIFT
SCAN CODE FOR RIGHT SHIFT
SCAN CODE FOR INSERT KEY
SCAN CODE FOR DELETE KEY

; DRIVE RECALIBRATION STATUS

BIT 0 = DRIVE NEEDS RECAL BEFORE
NEXT SEEK IF BIT =

MOTOR STATUS

BRIVE 0 |S CURRENTLY

RUNNING
TIME 807 COUNTER FOR DRIVE
FF
2 SECSFOF COUNTS FOR MOTOR

F
REYURN CODE STATUS BYTE
ATTACHMENT FAILED TO RESPOND

; SEEK OPERATION FAILED

NEC CONTROLLER HAS FAILED

; BAD CRC ON DISKETTE READ
; ATTEMPT TO DMA ACROSS 64K

N
DMA OVERRUN ON OPERATION
REQUESTED SECTOR NOT FOUND

WRITE ATTEMPYED ON WRITE

ADDRESS MARK N T FOUND
BAD COMMAND GIVEN TO DISKETTE 1/0

; STATUS BYTES FROM NEC

NUMBEE OF TIMER-0 TICKS TILL
PARAM('IER 0 IN THE DISK_PARM

TABI
PARMETER 1
PARAMETER 9

108 LABEL WORD
STACK ENDS
; ROM B10S DATA AREAS
DAT SEGMENT AT 4OH
Rszsz BASE oW 4 DUP(?)
PRINTER_BASE DW 4 DUP(?)
EQUIP_FLAG oW 7 ;
KBD_ERR DB ? )
MEMORY_SI1ZE DwW ? H
TRUE_MEM oW ? H
; KEYBOARD DATA AREAS
KB_FLAG
------ SHIFT FLAG EQUATES HITHIN KB FLAG
CAPS STATE H
NUM_! STATE EQU 20" H
AL‘_SH 1FT EQU 08H H
CTLTSHIFT EQu ouH H
LEFT_SHIFT EQu 02H H
RIGHT_SHIFT EQU (AL} H
KB_FLAG_ o8 H ;
|N5 SNIFT EQU 80H ; INSERT
CAPS_SHIFT £Qv uoH H
NUM_SHIFT 20H H
SCROLL_SHIFT tau ToH H
HOLD_STATE EQU 08H H
CLICK_ON €qQu ouH H
} ENABLED
CLICK_SEQUENCE EQU o2 H
; OCCURED
ALT_INPUT 0B ? ;
BUFFER_HEAD oW ? H
BUFFER_TAIL oW :
KB_BUFFER oW 16 oup(7}
jemm———— HEAD = TAIL INDICATES THAT THE BUFFER IS EMPTY
NUM_KEY EQu 69 ;
SCROLL_KEY fau 70 ;
ALT_KEY 56 i ALTERNATE
CTLZKEY £a0 29 i 'SCAN CODE
CAPS_KEY EQU 58 H
LEFT_KEY EQU 2 H
RIGHT_KEY £Qu 50 H
INS_KE EQU 82 H
DEL_KEY EQu 83 H
H DISKETTE DATA AREAS
SEEK_STATUS 0B ? ;
MOTOR_STATUS DB 2 H
P BITO=
MOTOR_COUNT o8 2 H
; TURN
MOTOR_WAIT EQu 37 ;
DISKETTE_STATUS 0B ? ;
TIMI EQU 80H H
BAO_SEEK EQU uoH ;
BAD NE EQU 20H H
D_Cl EQU 10H H
o SoonoARY  EQU 09H H
; BCUNDARY
08H i
RECORD NOT_FND EQu ObH ;
WRITE_PROTECT  EQU 03H H
} PROTECTED
BAD_ADDR_MARK £Qu 02H H
BAD_CMD EQU o1H H
NEC_STATUS o8 7 ouP(?7)
SEEK_END EQu 201
THRESHOLD EQu 300 H
PARMO EQu 0AFH
PARMY £ 3 H
PARMS 25 H
£Qu i H

PARM10

PARAMETER 10

VIDEO DISPLAY DATA AREA

H

CRT_MODE DB ? H
CRT_COLS oW ? H
R'I_LEN oW ? H
CRT_START oW ? H
CURSOR_POSN oW 8 DUP(?)
CURSOR_MODE oW ? H

CURRENT CRT MODE

NUMBER OF COLUMNS ON SCREEN
LENGTH OF REGEN IN BYT

STARTING ADDRESS IN REGEN BUFFER
; CURSOR FOR EACH OF UP TO 8 PAGES

CURRENT CURSOR MODE SETTING




0062
0063

0065
0066

0082
oosy 7?7

0000
0000

0001
0002

0004

0005
0006

0008
000A
gooc

000E
0010

0011
0012

0014

0016
0018

??
7727
??
7?7

?777?
?2?2?
??

227?
27777
??

?2?
7???

k5544
?27?

7?7
7?

7?7
7777
7?7

77
277?

7777
77?77
77?77
7777
27

7?7

2777

?77?
27777
??

CURRENT PAGE BEING DISPLAYED
a:ﬁ ADDRESS FOR ACTIVE DISPLAY

MO
CURRENT PALETTE MASK SETTING

TIME COUNT AT DATA EDGE

LOW WORD OF TIMER COUNT
HIGH WORD OF TIMER COUNT
TIMER HAS ROLLED OVER SINCE LAST

IF BREAK KEY HAS BEEN HIT
WORD=1234H IF KEYBOARD RESET

; INDICATES FIRST KEYSTROKE IN
H

ACTIVE_PAGE o8 ? ;
ADDR_6845 oW ? H
CRT_MODE_SET DB ? } CURRENT SETTING OF THE
CRT_PALLETTE DB ? :
H CASSETTE DATA AREA
EDGE_CNT ow ? 5
CRC_REG bW ? 3 CRC REGIS
LAST_VAL DB ? i CAGT"TRPUT VALUE
i TIMER DATA AREA
TIMER_ oW ? f
TIHER NIG“ OW ? H
TIMERZOFL DB ? H
5 READ
H SYSTEM DATA AREA
B10S_BREAK 08 2 ; BIT 7=1
RESET_FLAG oW 7 :
} UNDERWAY

H EXTRA DISKETTE DATA AREAS
TRACKO 08 ?
RACK1 DB ?
TRACK2 0B ?

08 2
NL62 EQu 204 ; 62 KEY NUM LOCK STATE
; 4oH ; RESERVED
H 80H } RESERVED FOR FUTURE USE
H PRINTER AND RS232 TIME-OUT VARIABLES
PRINT_TIM_OUT DB 4 DUP(?)

ORG $-1
DK_INDEX 08 7
MATCH_BIT [1:1) 80H

..A DEAD KEY SEQUENCE

RS232_TIM_OUT DB 4 DUP(?7)

ADDITIONAL KEYBOARD DATA AREA

BIII'FI'.R START oW ?
BUFFER_END [ ?
INTR_FUAG 08 7

FLAG TO INDICATE AN INTERRUPT
HAPPENED

E 62 KEY KEYBOARD DATA AREA

3

CUR_CHAR 08 ?
VARZDELAY 08 ?
DELAY_RATE EQU OFH
CUR_FUNC 0B ?
KB_FLAG_2 DB ?
RANGE £QU y

CURRENT CHARACTER FOR TYPAMATIC
DETERMINES WHEN INITIAL DELAY IS

INCREASES IN!TIAL DELAY
CURREN! FUN

3RD BYTE OF KEYBOARD FLAGS
NUMBER OF POSITIONS TO SHIFT
DISPLAY

FN_FL. EQU 80H
Qu 4OH
FN_PENDING EQU 20H
K u 10H
TYPE_OFF Qu 08H
HALF_RATE EQU OuH
INIT_DELAY Qu 02H
PUTCHAR EQU 01H
HORZ_POS [:3 ?
PAGDAT 08 ?

DATA ENDS

CURRENT VALUE OF HORIZONTAL
START
IMAGE OF DATA WRITTEN TO PAGREG

H

EXTRA DATA AREA

XXDATA SEGMENT ‘A’; 50H

?
s THE ?OLLWING AREA 1S _USED ON
; {POST AND ROM RgSIDENT)
[

LY DURING DIAGNOSTICS

TO CURRENT PAGE FOR DIAG. MENU
CURRENT ROW/COLUMN COORDINATES
FOR DIAG MENU
INTERNAL/EXTERNAL 8250 WRAP

INITIALIZATION FLAG
HBRD EQUIV. TO HIGHEST SEGMENT IN

CURRENT SEGMENT VALUE FOR
BACKGROUND MEM TEST

CURRENT OFFSET VALUE FOR
BACKGROUND MEM TEST

SAVE AREA FOR INTERRUPT 1C

FLAG TO INDICATE WHETHER MENU 1S
ON SCREEN (FF=YES, 0=NO

COUNTER TO KEEP TRACK OF 128 BYTE
BLOCKS TESTED BY BGMEM

10TAL K OF MEMORY THAT HAS BEEN
TESTED BY BACKGROUND MEM TEST

POINTIR TO OPTIONAL 1/0 ROM INIT
INE
POINTER TO 10 ROM SEGM

DCP_MENU_PAGE 2 ;
DCP_RON_COL oW ? H
WRAP_FLAG 08 ? H

MFG_TST 08 7 H A
MEM_TOT oW ? H
MEM_DONES oW ? H
MEM_DONEO oW ? H

INTICO oW ? : SAVE AR
INTICS ow ? :

MENU_UP 08 ? ;

DONE128 08 ? :

KBDONE oW ? H

H POST DATA AREA

Yo_ROM_INIT oW 2 ;i
10_ROM_SEG oW ? H
POST_ERR o8 2 H

ENT
FLAG TO INDICATE ERROR OCCURRED
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0019 09 [

??

7722
7777

2?77?
??
0029 7?7

0000

= 0200
0020 ??
0021 0200 |

0221 0100 [
0B

ou21 07 [

7?

ou28

0000

0000 4000 |

7?7

4000

013C
013C

02u8
0248

0248

"
-
@
0
@

0080

o
o
1=}
=3
®

= 0000

28 Speech Attachment

; DURING POST
MODEM_BUFFER o8 9 DUP(?) ; MODEM RESPONSE BUFFER

5 (MAX 9 CHARS)
MFG_RTN ow ? ; POINTER TO MFG. OUTPUT ROUTINE
oW ?
H SERIAL PRINTER DATA
SP_FLAG oW 7
P-CHAR 08 2
DCF_RUNNING 0B ? FLAG TO TELL E_MSG WHERE 1T IS

; BEING CALLED FROM
XXDATA ENDS

DISKETTE DATA AREA
DKDATA SEGMENT AT 60H
H FORMAT 1D

H

TK_HD_SC 0B 8 DUP(0,0,0,0) ;TRACK,HEAD, SECTOR

OR
BUFFER FOR READ AND HRH’E OPERATION
512

DK _BUF_LEN ; 512 BYTES/SECTOR
DIAG_RETRY DB ?

READ_BUF o8 DK_BUF_LEN DUP(0)
WRITE_BUF o8 (DK_BUF_LEN/2) DUP(6DH,0BH)
DNEC_STATUS DB 7 DUP(?)

DKDATA ENDS
H

H VIDEO DISPLAY BUFFER

VIDEO_RAM SEGMENT AT 0BBOOH
] 16384 DUP(?)
VIDEO_RAM ENDS

: TKR_SEG1. INC
H THIS MODULE CONTAINS SEGMENT DEFINITION 1.

DUMMY 1S THE SEGMENT LOCATED AT ABLOLUTE
LOCATION O HOLDING THE INTERRUPT VECTORS.

DUMMY SEGMENT AT 0
ORG H#*Y 3 INT 9H
LPC_PTR LABEL  WORD $POINTER TO LPC CODE
OLDKBD_PTR LABEL  WORD ;0LD POINTER TO KBD CODE
OUDH*Y 3 INT 40H
TALKER_PTR LABEL WORD ;POINTER TO BIOS CODE
ORG OQUEH™Y 5 INT 4EH
KBD_PTR LABEL  WORD ;NEW POINTER TO KBD CODE
ORG OQUFH*Y 3 INT 4FH
BFR_PTR LABEL WORD ;POINTER TO LPC BUFR, COUNTER

ORG 092H*4 3 INT 92H
TALKER_DIAG_PTR LABEL ;POINTER FOR DIAG CODE ENTRY

WORD

DUMMY  ENDS

;8255 PORTS - 1/0 ADDRESSES

PORTA £QU 0FB98H ;8255 PORT A

PORTB EQu OFBY9H 18255 PORT B

PORTC £Qu OFBOAH 18255 PORT C

CWREG EQu 0FB9BH ;8255 CONTROL WORD REGISTER
3PORT A (OUTPUT)

:PONT A: | PA7 | PA6 | PAS | PA4 | PA3 | PA2 | PA1 | PAO |
H

;PA7 - LPC SPEAK IN PROGRESS FLAG

TALK_LPC  EQU 100000008 ;LPC SPEAK IN PROGRESS FLAG

;PA6 - UNUSED
; PAS, PA4 - RESERVED
; PA3, PA2 - ROM PAGE

PAGEQ EQU 00000000B ;ROM PAGE O
PAGE1 EQU 000001008 ;ROM PAGE 1
PAGE2 EQU 000010008 ;ROM PAGE 2
PAGE3 EQu 000011008 ;ROM PAGE 3
3 PA1, PAO - CHANNEL MUX

LPC EQU 000000008 ;LPC




LYl

0004

0002

0001

0000
0020

0008
0009

000A

cvsD EQu 000000018 ;CVSD

AUDI08254 EQU 000000108 ;8254 AUDIO

CLR_PAGE EQU 111100118 :CLEAR ROM PAGE

CLR_MUX Qu 111111008 3CLEAR CHANNEL MUX
CLR_MXPG [QU 111100008 ;CLEAR ROM PAGE & CH MUX

;PORT B (INPUT/OUTPUT)

; T T T T T 7 T T T
:PORI B: I PB7 I PB6 I PBS I PBU I PB3 I pPB2 I PB1 I PBO =

;PB7-PBO - LPC BUS

$PORT C: = PC7 : PC6 : PCS : PCY I PC3 | pC2 l (23] : PCO :
H I | | | 1 1 |
; -==> PORT C - UPPER (OUTPUT)

;PCT - UNUSED

;PC6 - CVSD ENCODE/DECODE

;PC5 - LPC WRITE

;PC4 = LPC READ

3 ===> PORT C - LOWER (INPUT)
;PC3 - UNUSED
:PC2 - CVSD ENCODE/DECODE

FRAME_H| EQu 000001008 3CVSD FRAME H! (+
;PC1 = LPC INTERRUPT

LPC_INT EQu 000000108 ;LPC INTERRUPT (-
;PCO - LPC READY

LPC_READY EQU 000000018 ;LPC BUSY (0 => READY) (-

;MODE DEFINITION FORMAT

)

T T | I I ] T T T

3 CONTROL WORD REG: I 07 I 06 } 05 = oy { 03 } o2 = o1 I Do :
;D7 = MODE SET FLAG
MODE_SET  EQU 100000008  ;MODE SET FLAG (1 = ACTIVE)
;06,05 - PORT A - MODE SELECTION
MODEO_A  EQU 000000008 ; PORT A MODE O
MODE1_A  EQU 001000008 ; PORT A MODE 1
MODE2_A  EQU 010000008 ; PORT A MODE 2
;04 - PORT A
PORTA_OUT  EQU 000000008 ; PORT A OUTPUT
PORTAZIN  EQU 000100008 ;PORT A INPUT
;03 = PORT C (UPPER)
PORTCU_OUT EQU 000000008  ;PORT C - UPPER OUTPUT
PORTCUZIN EQU 000010008  ; PORT C - UPPER INPUT
;D2 - MODE stLEcnou - PORT B
MODEO_B 000000008 ; PORT B MODE O

MODE1_B au 000001008 ; PORT B MODE 1

;D1 - PORT B
PORTB_OUT EQU 000000008 3 PORT B OUTPUT
PORTB_IN  EQU 000000108 3PORT B INPUT

300 = PORT C (LOWER)
PORTCL OUT EQU 000000008 ;PORT C - LOWER OUTPUT

PORTCL_IN EQU 000000018 ;PORT C - LOWER INPUT
LPC_INO EQU MODE_SET+MODEQ_A+PORTA_OUT+PORTCU_OUT
LPC_IN1 EQU MODEQ_B+PORTB_TN+PORTCL_IN

EQU LPC_INO+LPC_IN1
LPC_OUTO  EQU MODE_SET+MODEO_A+PORTA_ OUTQPORTCU ouT
LPC_OUT1 EQU MODEQ_B+PORTB_OUT+PORTCL_
LpPC_OUT EQU LPC_OUTO+LPC_OUT1

;D7 - BIT SET/RESET FLAG (0 = ACTIVE)

;06,D5,04 - UNUSED

103,02,01 - BIT SELECT
100

H BIT 4 - LPC READ.

H 101 2> BIT 5 - Lpe M

; 19 3 Bire - cveo chouz/r.uconc
; 111 => BIT 7 - UNUSED

;00 - BIT SET/RESET (1 = BIT SET)

LPCR_OFF  EQU 000010008  ;LPC READ OFF
LPCRION  EQU 000010018 ;LPC READ ON
LPCW_OFF  EQU 00001010B  ;LPC WRITE OFF
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0008

0000
600C

= FB9D

LPCW_ON

ENCODE
DECODE

EQU

EQU
EQU

000010118

000011018
©00011008

;8254 PORTS - 1/0 ADDRESSES

CVSD_CLK
CVSD_FRAME
INTR_CTR
CWR_B254

EQu
EQU
EQU
EQu

OFBYCH

OFBYFH

3LPC WRITE ON

; ENCODE (RECORD)
;DECODE (SPEAK)

;8254 CTR 0 - CVSD BIT CLOCK
,825h CTR 1 - CVSD FRAME

38254 CTR 2 - INTR PULSE CTR
8254 CONTROL WORD REGISTER

;CONTROL WORD FORMAT

H I

ICONTROL WORD REG: Io1|os=os}nu=oa=uz:m=oo=
; RN RS PN Y VO P N A
;D7,06 - SELECT COUNTER

CTRO EQuU 000000008 ;SELECT GOUNTER 0

CTR1 EQU 010000008  ;SELECT COUNTER 1

CTR2 EQU 100000008 ;SELECT COUNTER 2

RD_BACK  EQU 11000000B  :READ BACK COMMAND

;05,04 - READ/WRITE

CTR_LATCH EQU 00000000B  :COUNTER LATCH COMMAND

RW_LSB EQU 00010000B  ;READ/WRITE LEAST SIG BYTE ONLY
RW_MSB £QU 00100000B  ;READ/WRITE MOST SIG BYTE ONLY
RW_LSBMSB EQU 001100008  ;READ/WRITE LSB FIRST, THEN MSB
;D3,D2,D1 - MODE

MDO €Qu 000000008  ;MODE O - INTR ON TERM CNT

MDY €Qu 000000108 ;MODE 1 - HARDWARE ONE-SHOT
MD2 EQU 00000100B  ;MODE 2 - RATE GENERAT!

MD3 £QU 000001108 ;MODE 3 - SQUARE WAVE M

HoY EQU 000010008  ;MODE 4 - SOFTWARE TRIG. STROBE
MD5 EQU 00001010B  ;MODE 5 - HARDWARE TRIG. STROBE

;D0 - BINARY/BCD COUNTER

= 0000 BINARY EQU 000000008 ;BINARY COUNTER

= 0001 BCD EQU 000000018 ;8CD COUNTER
;ATTACHMENT ENABLE PORT

= FF9F TKR_ACL  EQU OFF9FH ;TALKER 11 AUDIO CONTROL LATCH

= 6001 CHN_ON EQu 01H ;ENABLE CHANNEL  (OUTPUT)

= 0000 CHN_OFF  EQU 00H ;DISABLE CHANNEL (OUTPUT)

= 0001 ACL_OFF  EQU 001H ;ACL DISABLED (INPUT)
;NOTE: NOTICE THERE IS A DIFFERENCE IN POLARITIES BETWEEN
3 g#Angcén}sgsuuc(mE ;;c):c. (OUTPUT) AND READING THE
H ATUS OF THE ACL ( INPUT).
;CVSD SHIFT REGISTER 3

= FF98 SHIFTREG  EQU OFF98H ;CVSD SHIFT REGISTER
;SYSTEM'S 8255 PORT B - PORT 61H

0061 PORT_61H  EQU 061H ;8255 PORT B
009F CLR_SPKSW EQU 100111118 'CLEAR SPKR SWITCH BITS (PB6,PB5)

= 0040 AUDTO_CHN EQU 010000008 ;1/0 AUDIO CHANNEL IN
;SYSTEM'S 8259

= 0020 PORT_20H  EQU 20H ;8259 OPERATION CNTL PORT

= 0021 PORT_21H  EQU 21H 38259 MASK REGISTER

< o0z INTIZOFF  Eab oo iDUsasie Inr'1 ‘(oR)

= 0061 INTIZEOI  EQU 11000018 }SPECIFIC EOI CMD
;SYSTEM NMI PORT

= 00AO NMI_PORT  EQU 0AOH ;NMI PORT
;CVSD SPEED EQUATES
SPEED_O EQu OH 3SPEED = 1800 BYTES/SEC (1802)
SPEED_1 EQU 1H 3SPEED = 2400 BYTES/SEC (2396)
SPEED_2 EQU 2H iSPEED = 3000 BYTES/SEC (2997)
SPEED_3 EQU 3H ;SPEED = 3600 BYTES/SEC (3593)
SPEED_U EQU 4H ;SPEED zoo svtss/szc (4201)
SPEED_S EQU SH SPEED = 0 BYTES/SEC (4811)
SPEED_MAX EQU 5H 3 MAXIMUM VALUE FOR SPEED DECODE
; FUNCTION DECODES & ERRORS
; FUNCTION VALUE IN AH

= oogo RS;‘_,H: Egs gou ;RESET CARD FUNCTION

= 0001 CVSD_FN H ;CVSD FUNCTION

= 0002 LPC_FN EQU o2n $LPC FUNCTION (BACKGROUND)

= 0003 LPC_FN_FORE EQU 03H ;LPC FOREGROUND FUNCTION
; SUB-FUNCTION VALUE IN AL

= 0000 LPC_STATUS EQU 00H ;LPC STATUS

= 0001 LPC_INDEX EQU O1H ;LPC SPEAK - INDEX

= 0002 LPC_BUFFER EQU 02H ;LPC SPEAK = BUFFER

= 0000 CVSDR EQU OUH ;CVSD RECORD INDICATOR

= OOFF CVSDW EQU OFFH ;CVSD PLAYBACK INDICATOR
CVSDR_TBL  EQU 00H ;CVSD RECORD USING TABLE SPEED
CVSDW_TBL  EQU o 1CVSD PLAYBACK USING TABLE SPEED
CVSDR_USER EQU 02H ;CVSD RECORD USING USE! D
CVSDW_USER EQU 03H ;CVSD PLAYBACK USING USER SPEED

30 Speech Attachment

; RETURN CODES (VALUI

E IN AL)




wuwnnnn
Q
Q
=3
@

non
o
=33
o
mno

nun
o
=3
£
=)

"
=3
=3
S
-

wun
o
8
®

[
o
-3
S

"
o
=3
£
v

Wonunnn
o o
=3 =3
=1 =
N )

070E
= 0A15

na

0812
8900

890D

[

0007 36 31 38 31 37 33
36 20 43 4F 50 52
2E 20 49 42 4D 20
31 39 38 34

0010 0148
001F Q0F9
0021 0(0107

00A6
0025 008E

0027 007C
0029 0C90 R

OK £Qu
BAD_CMD EQU
LPC_INPROG EQU
EQu
EQu

SPEED_ERR EQU
LPCROY_ERR EQU

; USED INTERRUPTS

TALKER EQU
KBD EQu
; 5220 COMMANDS

SPK_EXT EQu
RST_5220 EQU

; 5220 STATUS
TALK ON  EQU
BFR_LOW  EQU
BFR_EMPTY EQU

STOP_CODE  EQU

H POST ERROR CODE

RESET_ER

ER_CODE8255
ER_CODE8254

ER_LPC_C1
ERTLPCC2

ER_CVSD_C1
ER_CVSD_C2

ER_LPC_S1

ERZCVSD_S3
TLK_WIDTH

SPEAKER_POS
Wi

MIC_POS
ARROW_POS1

ARROW_POS2
;

f ROUTINE
LOCATE

PRINT

TKRSEG SEGMENT
ASSUME
ORG

08

INIT PROC

08

CURSOR POSITION

£Qu "
EQU 28H
EQU 2833H
EQu O1H
EQu 02H

:NO ERRORS
$UNDEF INED COMMAND

;LPC SPEAK IN PROGRESS
;ACL STUCK ON CARD
3LPC_INDEX OUT OF RANGE
,SPEED ouT
3 TIMEOUT HAITING FOR LPC READY

oQQ
b4

;BI0S INTERRUPT
;KBD INTR MOVED TO O4EH

3 SPEAK EXTERNAL CMD (X110XXXX)
ESET CMD (X111XXXX)

;TS - TALK STATUS ACTIVE
3BL - BUFFER LOW
;BE - BUFFER EMPTY

35220 SPEAK STOP CODE

;CUSTOMER ER. CODE

i SERVICE ER. CODE
3SERVICE LEVEL ERROR
SWHEN CARD RESET FAILS
;ER. CODE ON THE 8255
;ER. CODE ON THE 8254

DIAGNOSTIC ERROR CODE FOR LPC AND CVSD

CUSTOMER LEVEL

EQU 'g’
EQu 'ct
EQU 'o!
EQu ‘e’
SERVICE LEVEL
EQu 10H
EQu 11H
EQU 124
EQu 13H
EQu 14H
EQU O7H

RESET FAIL, PROBABLY BAD CARD
;LPC ERROR

;CVSD PLAYBACK ERROR
;CVSD RECORD ERROR

sRESET FAIL, PROBABLY BAD CARD
PC_ERROR

VSD PLAYBACK ERROR
'VSD RECORD ERROR
;CVSD PLAYBACK AFTER RECORD ERROR

3 TALKER ICON WIDTH

TO PUT TALKER ICON, SELECTION ...

€Qu O70EH  ;CURSOR AT ROW s coL 16
EQu 0AISH w21
EQU 0812H " 8 "8
EQu 890DH  ; " 9 " 13BIT

: SET FOR SPECIAL ATTRIBUTE
EQU 0890DH ; " "

; SET FOR SPECIAL ATTRLBUTE AND BEEP

USED FROM SYSTEM BIOS
£QU 81H ;LOCATE ROUTINE TO PUT ICON
EQu 82H ;PRINT ROUTINE TO PUT (CON

CS: TKRSEG, DS:

[
055H, 0AAH
010H

FAR

SHORT INIT1
PAGEO

00H

DUMMY

;ROS INDICATOR
LENGTH

;GO TO BEG OF INIT CODE
;BANK O IDENTIFIER
3CMD NAME LENGTH
COPVRIGHT INFORMAT ION

*6181736 COPR. 1BM 1984

; TABLE OF DIVISORS FOR DIFFERENT CVSD RATES

RETURN.
; ENTRY CONDITI1O
H B

NS :

C LEN MUS;’ EQUAL THE # OF WORDS

MOVED. BC_START

MUST EQUAL THE OFFSE) OF THE

SPEED_TBL DW 3 ;SPEED = 1800 BYIES/SEC
oW 2u9 3 SPEED = 2400 BYTES/SEC
oW 199 $SPEED = 3000 BYTES/SEC
DW 166 3 SPEED = 3600 BYTES/SEC
oW w2 ;SPEED = 4200 BYTES/SEC
DW 124 ;SPEED = 4800 BYTES/SEC
oW OFFSET WORDS_BEGIN ;POINTER TO THE END OF
UPLICATED CODE
H DESCRIPTION
H EST CODE 1S LOADED INTO RAM AT SEGMENI 100H AND
H THE SAME OFFSET IT HAS IN THIS ROM MODULE.
H CONTROL 1S PASSED TO THIS RAM CODE.
H THE 8255 PPI IS TESTED.
H BANK SWITCHING IS TESTED, AND ALL FOUR BANKS ARE
H CHECKSUMMED.
: IF AN ERROR IS ENCOUNTERED, IT IS PROCESSED AND
H CONTROL IS RETURNED DIR[CTLV TO THE SYSTEM (RATHER
H THAT TO THE FEATURE ROM
H IF_NO ERROR 1S ENCOUNIERED RAM 1S RESTORED 1O ZEROS UPON

0 BE
BEGINNIN

G OF THE CODE

TO MOVE.
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ON EXI

H
H T:
; ALL REGS BUT BX,DX,SP, AND SS ARE DESTROYED.
002B 01A6 R BcLoc oW OFFSET BANK_TEST_START
0020 0100 DW 0100H TRAM STARTING LOCATION OF THE CODE.
002F INITT:
002F B8 0100 MoV AX,0100H 3LOAD CODE ON THE 4K BOUND
0032 8E CO MOV ES, AX H
0034 BF 0172 R MoV DI,OFFSET BC_START
0037 57 PUSH D! ;SAVE D! FOR LATER
0038 8B F7 MoV S1,D1 ;ES:DI=LOCATION TO PUT CODE
003A OE PUSH cs
0038 1F PoP DS ;DS:S1=L0C OF CODE TO LIFT
003C B9 00B1 90 MoV CX, BCLEN ;NUMBER OF WORDS TO MOVE
0040 1 PUSH X 3SAVE CX FOR LATER USE
o041 F3/ A5 REP MOVSW ;MOVE THE CODE TO RAM
0043 06 PUSH ES ;SAVE REGS ADDRESSING RAM
0044 2E: FF 1E G02B R CALL DWORD PTR BCLOC ;CALL RAM CODE
0049 07 PoP ES ;RESTORE REGS ADDRESSING
004A 59 pPoP (2 ;RAM
0ouB SF pop DI
oouc 33 co XOR AX, AX 3 AX=0
OOLE F3/ AB REP STOSW ;RESTORE USED RAM TO ZEROS

THIS CODE LOADS THE NEEDED INTERRUPT VECTORS

0050 33 CO XOR AX, AX

0052 8E D8 Mov 0S, AX

0054 C7 06 0134 R 0204 R MoV WORD PTR TALKER_PTR,OFFSET START

005A 8C O Mov WORD PTR TALKER_PTR+2,CS

005E C7 06 0248 R O7FF R MoV WORD PTR TALKER_DIAG_| PTR, OFFSET TALKER2_D1AG
0064 8C OE 024A R MoV WORD PTR TALKER DIAG PTR*Z cs

POWER ON SELF TEST

DESCRIPTION:
TIMER CHANNELS ON THE 8254 ARE TESTED FOR STUCK BITS.
TIMER 1'S RESPONSE TO TIMER O IS CHECKED.
HARDWARE ON THE CARD IS RESET (SEE BI10S RESET COMMAND)

ERROR CODES: (SOME MAY BE PASSED BY CODE PREVIOUSLY EXECUTED
ROM_RAM

CUSTOMER LEVEL: J
SERVICE LEVEL: 28XX

XX = 01 PORT A FAIL MODE 83H
02 " g ® i i

03 " ¢ v n n

o4 A" " 8lH

c " " n

10 STUCK BIT IN TIMER CHANNEL O
11 STUCK BIT IN TIMER CHANNEL 1
12 STUCK BIT IN TIMER CHANNEL 2
13 CVSD FRAME NOT CHANGING
14 CVSD CLOCK NOT CHANGING
15 CVSD FRAME NOT RESPONDING TO

LETION DURRING CARD

PORT A
PORT B
PORT C = FBYAH

o
o

TEST:
8254 PROGRAMMABLE INTERVAL TIMER TEST

DESCRIPTION:
TEST FOR STUCK BITS IN TIMER CHANNELS 0, 1, AND 2.
TEST TO SEE THAT THE OUTPUT OF TIMER O IS WORKING
VERIFY THAT VIMER 1 DIVIDES TIMER 0 BY 8

NOTES:

COUNTER 0 = CVSD BIT CLOCK
COUNTER 1

CVSD FRAME
COUNTER 2 = LPC INTERRUPT CLOCK

0068 POST  PROC  FAR
: RESET HARDWARE INTO A KNOWN STATE :
H
0068 E8 0308 R CALL  RST_TALKER JMT 8255, e2gu, AcL
0068 0A CO OR AL, AL AL PASSED, ELSE FAILED
006D 74 03 Jz 18254 iPASSED
CO6F E9 0110 R Jme CARD_RESET_ER  ;REPORT CARD RESET ERROR
; SET INITIAL COUNT FOR CTRS O, 1, AND 2 TO TEST FOR STUCK BITS
0072 T82s5u:
0072 BO 36 MoV AL, CTRO+RI_LSBMSB#MD3+BINARY  ;FOR CWR_8254
0074 B9 FBIC MoV CX,CVSD_CLK COUNTER -
0077 BB FFFF MoV BX,OFFFTH NITIAL COUNT FOR COUNTER 0
007A E8 OVID R CALL INIT_TIMER 3SET INITIAL COUNT
0070 BO 74 MoV AL CTR1+RW_| LSBMSG‘HDZ*BINARV ; FOR CWR_8254
007F 41 INC OUNTER 1 HAS CVSD FRAME ADDR
0080 B7 00 MoV NITIAL COUNT FOR CTR 1 IS OOFF
0082 E8 011D R cALL mn_rmzn {SET INITIAL COUNT
0085 BO B4 MoV AL, CTR2+RW_LSBMSB+MD2+B I NARY ;FOR LPC INT TIMER
0087 41 INC cX ;COUNTER 2 HAS INVR CIR ADO
3 INITIAL COUNT 1S OOFF
0088 E8 0110 R CALL INIT_TIMER ,SET INITIAL COUNT
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80
89
E8
T2

BO
B9
E8

73

B0 3

B9
BB
E8
BO

€8
BA
B3
33
EC
A8
E1
E3
33

(1
EO
€3
43
89
51

58
E8

06
FB9C
012C
oc

£

FBYD
o12C

o7

E

ons

FBYE
012C R
12

ED

oy
FB

c2

0008

08
0A

(13
E8

05
Al

9E

A8 04

5

9A

i CHECK IF ALL BITS GO ON/OFF IN COUNTER 0 (CVSD_CLK)

MoV AL, CIRO*CTR LATCHOMD3*BINARY ; FOR CWR_8254
MoV CX, CVSD_Cl ;COUNTER O

CALL BITS ON OFf $SEE THAT ALL BITS GO ON AND OFF
MoV ; ERROR CODE FOR COUNTER 0 IS 10
Jec TIMER_ERROR $POST MESSAGE IF ERROR FOUND

;
: CHECK IF ALL BITS GO ON/OFF IN TIMER 1 (CVSD_FRAME)
COUNTER_CK:
MOV AL,CTRIACTR_LATCHIND2IBINARY  ;FOR CHR_8254
MOV CX, CVSD_F
GALL  BIfs on _orr HecK 8115
Moy JERROR CODE_COUNTER 1 1S 11
JNC cuccu_coum:k_z $1F NO ERROR G
§OTHERWI S FALL. THROUGH AND

; POST AN ERROR
TIMER_ERROR:
MoV

AH, CUST_ER ;CUSTOMER ER. CODE FOR 1S "y"
MoV BH, SERV_ER 3SERVICE ERROR CODE 1S 28XX
JMP NEAR PTR E_MSG_B ;DISPLAY ERROR MESSAGE

i CHECK IF ALL BITS GO ON/OFF IN TIMER 2 (INTR_CTR )

CHECK_COUNTER_2:
MOV AL,CTR2+CTR_| LATCH"MDZ*BINARY ;FOR LPC INT TIMER

MOV CX, INTR_CTR ; COUNTER

CALL BI'I‘S ON_OFF ;CHECK 8

MoV BL,12H ERROR CODE COUNTER 2 1S 12
Jc '“MER_ERROR ; POST ERROR MESSAGE

i SET INITIAL COUNT FOR COUNTERS O AND 1
H

MoV AL, CTROSRIL L SBMSBIMDI4BINARY

MOV CX, CVSD_CLK ;COUNTER 0 INIT

MOV BX, 03FFH ;COUNT DOWN FROM O3FFH
CALL  INIT_TIMER

MoV AL, CTR1+RW_LSBMSBIMD24B I NARY

INC SCOUNTER 1 INIT

MOV iDIVIDE BY

CALL mn_nnzn

MoV DX, PORTC ;PORT ADDRESS OF PORT C

; THE OUTPUT OF TIMERS O AND 1 CAN
;BE READ ON PORT C
MoV BL, 13H 3 ERROR CODE
XOR CX,cx s TIMEOUT
TEST_FRAME_HI:
IN

AL, DX :
TEST  AL,000001008  ;
LOOPZ  TEST_FRAME_HI

Jexz TIMER_ERROR
XOR CX,CX

ET_COUNTER OUTPU'I VALUES
EST CVSD FRAME B
F FRAME 1S LOW LOOP BACK

3 TIMEOUT, NO CVSD FRAME
$ERROR CODE 13

=55

TEST_FRAME_LO:
IN AL,DX

TEST AL, 000001008 ;TEST CVSD FRAME BIT
LOOPNZ TEST_FRAME_LO ;LOOP BACK UNTIL FRAME GOES LOW

JCXZ TIMER_ERROR 3 | F FRAME DOESN'T GO LOW, ERROR
,ERROR CODE
INC BX 3 INCREMENT ERROR T0 14
MoV cx,8
TRANSIT:
PUSI cX SWE WILL WATCH 8 CYCLES OF TIMER 0O
XOR CX,Cx
LTH:
IN AL, DX
TEST AL, 000010008 ;LOOK AT OUTPUT OF TIMER O
LOOPZ LTH LDOP UNTIL LO TO HI YRANSIT MADE
Jexz CT_EP ,H’ TIMEOUT, TIMER IS TOO SLOW
3 ERROR CODE 14
XOR CX,CX
HTL:
IN AL, DX
TEST AL, 000010008 LOOK AT OUTPUT OF TIMER O
LOOPNZ HTL ‘LODP UNTIL HI TO LO TRANSIT MADE
JCXZ CT_EP ERROR 14 |IF TIMEOUT
POP cX
TEST AL, 000001008 ;1S THE CVSD FRAME BIT HIGH?
LOOPNZ ANSIT ;1T SHOULD BE FOR 8 CLOCK CYCLES
INC BX 3 INCREMENT ERROR BYTE TO 15
JCXZ Lo ;IF CX 1S NOT O A TIMER IS BROKEN
JMP SHORT TIMER_ERROR
CT_EP:
POP AX 3 BALANCE STACK FOR RETURN
JHMP TIMER_ERROR
LD:

TEST AL, 000001008

;1S THE CVSD FRAME HIGH?
JNZ TIMER_ERROR 3 IF SO

IT 1S BROKEN

RESET HARDWARE INTO A KNOWN STATE :

INI’I 6255. 8254, ACL
PASSED, ELSE FAILED

CALL RST_TALKER
OR AL, A

JzZ EXIT POST

CARD_RESET_ER:
MoV AH,CUST_ER 3 SET ERROR CODES IN CASE OF FAILURE
MoV BH, 28H IGH PART OF SERVICE ERROR CODE
MoV BL,AL L IS ERROR CODE RETURNED BY RESET

OR 23 OR 26,
JMP NEAR PTR £_msc_e’ PUT ZAROR HeSsacE
ExIT_posT:

POST ENDP

Speech Attachment 33



0172

0183
0184

34 Speech Attachment

c3
F9

FBIF

D8

F8
DB

07
D7

D1

FE
c5

FB9C
FFFF

00FF

SRR IR
SUBROUTINLS FOR POST |
Lw

A 000009

L INIT_TIMER SUBROUT INE -

OTHER REG(STERS ARE UNCHANGED

H SET COUNTER TO INITIAL COUNT

3 ENTRY:

5 CX = COUNTER O OR 1 OR 2 ADDRESS
H AL = CONTROL WORD REGISTER (CWR)
3 BX = INITIAL COUNT

H BH = MSB COUNT

H BL = LSB COUNT

; EXIT:

H D)( = COUNTER ADDRESS

) TE OF INITIAL COUNT

|

;SAVE COUNTER ADDRESS
;CONFIGURE CWR FOR COUNTER

;RESTORE COUNTER ADDRESS
;LOAD LSB

; PAUSE

;LOAD MSB

PUS| c
MOV DX, CWR_8254
ouT DX, AL
POP DX
MOV AL, BL
ouT DX, AL
PUSH AX
POP AX
MOV AL, BH
ouT DX, AL
RET

INIT_TIMER ENDP

BITS_ON_OFF SUBROUT INE -

USED TO DETERMININE

IF A COUNTER'S BITS GO ON

3 AND OFF AS THEY SHOULD.
; ENTRY: :
; CX = COUNTER 0 OR 1 OR 2 ADDRESS :
3 AL = CONTROL WORD REGISTER (CWR) :
;OEXIT: :
; CF = 1 IF FAILED i
; CF = 0 IF PASSED 3
i REGISTER AX,BX,CX,DX,S| ARE ALTERED :
B17s_oN_ or PROC NEAR
USH C ; SAVE COUNTER ADDRESS
MOV DX, CWR_8254 ;CONFIGURE CWR FOR COUNTER
ouT DX, AL
XOR BX, BX 3 INITIALIZE REGISTER
XOR S1,S1 ;1ST PASS - SI
POP DX RESTORE COUNTER ADDRESS
OUTER_LOOP:
cX,8 ;OUTER LOOP COUNTER
INNER_LOOP:
PUSH cX
XOR CX, CX ; INNER LOOP COUNTER
TEST_BITS:
IN AL, DX ;READ COUNTER LSB
OR SI.s
JNE SECOND ; SECOND PASS
OR AL,01H STURN LS BIT ON
OR BL, AL STURN 'ON' BITS ON
IN AL, DX ;READ COUNTER MSB
OR BH, AL STURN 'ON' BITS ON
cMP DX, CVSD_ H
JNE CNT1 TEsr BITS ;TEST BITS OF COUNTER 1
cMp BX, 0FFFFH ;ARE ALL COUNTER BITS ON?
JMP SHORT TST_CMP  ;DON'T CHANGE FLAGS
CNT1_TEST_BITS:
chp BX, 00FFH ;LOW NIBBLE BITS ON?
SHORT TST_CMP  ;DON'T CHANGE FLAGS
SECOND:
AND BL, AL ;CHECK FOR ALL BITS OFF
IN AL, DX JREAD MSB
AND BH, AL ;TURN OFF BITS
OR BX, BX JALL OFF?
TST_CMP:
JE CHK_END SYES, SEE IF DONE
LooP TEST_BITS STRY AGAIN
POP [ iRESTORE OUTER LOOP COUNTER
LooP INNER_LOOP STRY AGAIN
STC JALL TRIES EXHAUSTED - FAILED
RET
CHK_END
POP cX ; FORMER OUTER LOOP COUNTER
INC si
cMP si1,2
JNE OUTER_LOOP ;CHECK FOR ALL BITS TO GO OFF
E ;CARRY FLAG IS RESET

RET
BITS_ON_OFF

BC_START:

ENDP

3 PORT_TST H
H THIS PROC DOES A WRITE READ TEST TO A PORT H
; ENTRY: :
s DX = PORT TO TEST E
F BL IS ERROR CODE. IT IS INCREMENTED :
PORT_TST PROC

INC

SUB A)( AX ;TEST PATTERN SEED = 0000
PA: MOV AL,AH 3SAVE PATTERN TO COMPARE

ouTt DX, AL sWRITE PATTERN TO PORT A

JMP S$+2 3 PAUSE

IN AL, DX ;READ PATTERN FROM PORT A

CMP AL, AH ;DATA EXPECTED?

JNE PA_E ;NO, ERROR

INC AH 'wa PATTERN

JNZ PA ;LO0OP TILL 255 PATTERNS DONE

RET ;CARRY FLAG IS RESET
PA_E: SsTC ; ERROR RETURN



0185 C3 RET
0186 PORT_TST ENDP

i PORTC_TST
H THIS PROC DOES A WRITE READ TEST TO PORT C. (FB9AH)

0186 PORTC_TST PROC  NEAR
0186 BA FB9A MoV DX, PORTC ; PORT C ADDRESS
0189 EC IN AL, DX IREAD PORT C
018A 24 OF AND AL,000011118 IMASK LOWER PORT G
1(CO - €3 = INPUT)
018C 8A F8 MOV BH, AL }SAVE LOWER BITS IN BH
018E B4 00 MoV AH, 0 ;BEGINNING PATTERN TO WRITE
0190 43 INC BX { INCREMENT ERROR INDICATOR
0191 8A Cu PC: MOV AL, AH ;OUTPUT PATTERN FOR PORT C
0193 0A C7 OR AL, BH STURN ON LOWER BITS AS APPROPRIATE
{(LOWER C IS THE SAME)
0195 EE out DX, AL IWRITE TO PORT C
0196 50 PUSH  AX
0197 58 POP AX ;TIME DELAY
0198 EC IN AL, DX {RCAD PORT
0199 24 FO AND AL, 111100008 ITURN OFF UNNEEDED BITS
} 0198 3A Cl cMP AL, AH ;DATA EXPECTED?
0190 75 E5 JNE PALE iNO, ERROR
019F 80 C4 10 ADD AH, 000100008 ;GET NEXT TEST PATTERN
01A2 73 ED JNC PC
01AL  F8 cLC ;GOOD RETURN
01A5 C3 RE
0146 PORTC_TST ENDP
; TEST: :
; 8255 PROGRAMMABLE PERIPHERAL INTERFACE TEST :
: DESCRIPTION: :
H PERFORM WRITE/READ TEST TO PORT A, B, AND C IN :
: MODE 83H. DO THE SAME TEST FOR PORTS A & C IN MODE 81H.:
H MODE 83H: PORT A = OUTPUT 5
; B = OUTPUT :
; C0-C3 = INPUT :
; C4y-C7 = OUTPUT :
H MODE 81H: PORT A = OUTPUT :
; B = INPUT :
; €0-C3 = INPUT :
: CU-C7 = OUTPUT :
; PORT A = FB98H :
H PORT B = FBI9H :
5 PORT C = FB9AH :
01A6 8C PROC  FAR
01A6 BANK_TEST_START:
01A6 33 DB XOR BX, BX ;INITIALIZE ERROR FLAG
01A8 BA FB9B MoV DX, CWREG ;CONTROL WORD REGISTER
01AB BO 81 MoV AL, LPC_OUT iMODE 8TH. PORT A,B=OUTPUT,
;C(LOW)=INPUT, C(H1)=0UTPUT
01AD EE out DX, AL CONFIGURES 1/0 PORT
01AE BA FB98 MoV DX, PORTA
0181 E8 0172 R CALL  PORT_TST STEST PORT A
0184 72 54 Jc EX JERROR 01 IF TEST FAILS
0186 42 INC DX ;DX=PORT B ADDRESS
01B7 E8 0172 R CALL  PORT_TST ;TEST PORT B
01BA 72 UE Jc EX JERROR 02 IF TEST FAILS
01BC EB 0186 R CALL  PORTC_TST ;TEST PORT C
01BF 72 U9 Jc EX {ERROR 03 IF TEST FAILS
01C1 BA FB9B MOV DX, CWREG ;CONTROL WORD REGESTER
01C4 B0 83 MoV AL, LPC_IN {MODE 83H. PORT A=OUTPUT,B=INPUT
SC(LOW)=INPUT, C(HI)=OUTPUT
01C6 EE out DX, AL ;CONFIGURES 1/0 PORT
01C7 BA FB98 MoV DX, PORTA
01CA E8 0172 R CALL  PORT_TST ;TEST PORT A
01cD 72 38 Jc EX JERROR O4 IF TEST FAILS
01CF EB 0186 R CALL  PORTC_TST ;TEST PORT C
0102 72 36 JC E JERROR 05 IF TEST FAILS
SRR R RRRN NN
i BANK SWITCH TEST
T
01D4  BA FB98 MoV DX, PORTA ;GET PORT A ADDR
0107 FC cLl {CLEAR DIRECTION FLAG
01D8 B3 0C MoV BL, PAGE3 ISTART WITH PAGE 3
01DA BTL:
: ELECT B
01DA EC IN AL, DX ;READ PORT
0108 24 F3 AND AL, CLR_PAGE {CLEAR PAGE BITS
01DD 0A C3 OR AL, BL ISET BITS TO SELECT DESIRED PAGE
01DF EE ouT DX, AL ISELECT PAGE
01E0  EB 00 JMP S+2 SDELAY FOR HARDWARE RESPONSE
01E2 BE 0005 MoV si,5 ; ADDRESS BANK IDENTIFIER BYTE
01E5 8A 0L MoV AL, [S1] JREAD 1T
01E7 3A C3 cMP AL, BL P1S IT_AS EXPECTED?
1 01E9 75 19 INZ BSE i 1F NOT, BANK SWITCH ERROR
jmmmmmmm e CHECKSUM BANK=========~
01EB B9 2000 MOV CcX,8192 ;8K BYTES
O1EE 33 F6 XOR s1,s1 ;INIT POINTERS
01F0 8B C6 MoV AX,SI
01F2 ADD:
01F2 AC LoDSB ;READ BYTE
01F3 02 EO All, AL SRUNNING TOTAL IN AH
01F5 E2 FB ADD
01F7 75 OF ;IF CHECKSUM <> 0 BANK SUM ERROR

NZ BSUE
BOTH BANKS HAVE BEEN T1ESTED---
P AGEO ;DID WE TEST PAGE 07

01FC 74 05 Jz BID :1F SO BANK TEST DONE
O1FE 80 EB O4 SuB BL, PAGE1 ;1F NOT TEST NEXT BANK
0201 EB D7 JMP SHORT BTL 3

0203 BTD:

0203 cCB RET ;RETURN 10 ROM
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0204 BSE:

0204 B3 30 Mov BL, 30H 3SERVICE ERROR 2830 IF BANK
3 SWITCH ERROR

0206 EB 02 JMP SHORT EX

0208 BSUE:

0208 B3 31 Mov BL,31WH 'gtaVéCE ERROR 2831 IF BANK
ssul

020A EX:

020A BYy UA MoV AH, CUST_ER SERROR J IN CUSTOMER MODE.

020C B7 28 MOV BH, SERV_ER

020€E 83 Cu 0A ADD SP,10 ;ADJUST STACK. WE ARE GOING TO
sFALL INTO THE ERROR MESSAGE CODE
;AND RETURN TO SYSTEM FROM THERE

0211 8C ENDP

THIS SUBROUTINE IS THE GENERAL ERROR HANDLER FOR THE POST

ENTRY REQUIREMENTS:
AH = ASCI| CUSTOMER LEVEL ERROR CODE
BX= ERROR CODE FOR MANUFACTURING OR SERVICE MODE
REGISTERS ARE NOT PRESERVED
LOCATION “POST_ERR" 1S SET NON-ZERO IF AN ERROR OCCURS IN
CUSTOMER MODE
SERVICE/MANUFACTURING FLAGS AS FOLLOWS: (HIGH NIBBLE OF
PORT 201)

= MANUFACTURING (BURN=-IN) MODE

MANUFACTURING (SYSTEM TEST) MODE

SERVICE MODE (LOOP POST)

0100 = SERVICE MODE (SYSTLCM TEST)

FOLLOWON FEATURES MUST BE SURE TO SETUP MEMORY LOCATIONS
AS DESCRIBED BELOW:

XXDATA SEGMENT AT 50H

OR( 18H
POST_ERR DB ?
XXDATA  ENDS
= 0040 TIMER  EQU 4OH
= 0061 PORT_B EQU 61H
0211 E_MSG_B PROC FAR
0211 BA 0011 MOV DX, 11H 3
0214 7 MOV AL, BH :
0216 EE ouT DX, AL ; SEND HI BYTE ERROR CODE
0217 42 INC DX ;
0218 8A C3 MOV AL, BL H
021A EE ouT AL ; SEND LO BYTE ERROR CODE
0218 BA 0201 MOV DX, 201H
021€ IN AL, DX ; GET MODE BITS
021F 24 FO AND AL, OFOH ; ISOLATE BITS OF INTEREST
0221 88 E8 MOV BP,AX ; SAVE MODE
0223 53 PUSH  BX ; SAVE ERROR AND MODE FLAGS
224 50 PUSH AX
225 52 PUSH DX
226 B7 07 MOV BH,7 ; PAGE 7
228 BU 02 MoV AH, 2 ; SET CURSOR
22A BA 1521 MoV DX, 1521H ; ROW 21, COL.33
220 CD 10 INT 10H
22F BE 0293 R MOV SI,0FFSET ERROR_ERR
232 B9 0005 MoV . 3 PRINT WORD "ERROR"
235 2E: 8A O EM_0: MOV AL,Cs:[S1)
238 INC |
239 E8 02C8 R CALL  PRT_HEX
23C E2 F7 LOOP
3 LOOK FOR A BLANK SPACE TO POSSIBLY PUT CUSTOMER LEVEL ERRORS (IN
; CASE OF MULTI ERROR)
023E B6 16 MOV OH, 16H
0240 B4 02 EM_1: MoV AH,2 ; SET CURSOI
0242 €D 10 INT 100 ; ROW_22, cous (OR ABOVE, IF
; MULTIPLE ERR
; DIFFERENT FOR MANUF MODE
244 BY 08 MOV AH, 8 ; READ CHARACTER THIS POSITION
2u6 CD 10 INT 10H
248 FE C2 INC oL ; POINT TO NEXT POSTION
20A  3C 20 CMP AL’ Y 7
24C 75 F2 JKE EM1 GO CHECK NEXT POSITION, IF NOT
24E  SA POP DX ; RECOVER ERROR POINTERS
24F 58 POP AX
250 58 POP BX
251 8B DS MOV DX, BP 3 RETRIEVE RUN MODE
253 80 FA 40 cMP DL,010000008  ; SERVICE MODE ?
256 75 28 JINZ CUST_ouT ; OUTPUT BYTE 10 SCREEN
258 SERV_OUT: ;
258 8A C7 Moy AL,BH ; PRINT MSB
254 53 PUSH  BX
258 E8 02BA R CALL  XPC_BYTE ; DISPLAY IT
25E 5B POP BX
F 8AC3 MOV AL, BL ; PRINT LS8
1 E8 02BA R CALL  XPC_BYTE
4 FA cLl
5 B2 02 MoV oL,2 ; 2 BEEPS
7 €B: MoV BL,1 : SHORT BEEP
9 E8 0298 R ALL  BEEP H
c FE £80: LOOP  EBO ; WAIT (BEEPER OFF)
E FECA EC DL ; DONE YET?
0 75 F5 NZ €8 : LOOP IF NOT
2 TOTLTPO:
2 FA cLi ; DISABLE INTS.
3 Eu 61 IN AL, PORT_B H
5 24 FC AND AL, 0FCH™ H
7 E6 61 out PORT_B, AL ; KILL HEARTBEAT
9 2A CO sus AL, H
B 6 F2 out OF2H,AL STOP DISKETTE MOTOR
D 6 AO out 0AOH, AL DISABLE NMI
F 4 HLT ALT
CUST_OUT: ;
ozeo ov AL, AH i GET ERROR CHARACTER
0282 :s ozca R PRT_HEX ; OISPLAY IT
ASSUM[ DS: XXDATA
0285 1E PUSH DS
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oC
E6

E2
FE
75
8A
E6
c3

4
0533
6 42

08
06 0018 R

52 52 4F S2

cy
u2
61
E0

PUSH AX
MOV AX, XXDATA
MoV >
INC POST_ERR ; SET ERROR FLAG NON-ZERO
popP AX
poP 253
ASSUME  DS:NOTHING
RET ; RETURN TO CALLER
E_MSG_B ENDP
ERROR_ERR 0B "ERROR"
;
H ROUTINE TO SOUND BEEPER
; THIS PROC WILL SOUND THE BEEPER FOR A
; TIME DETERMINED BY THE CONTENTS OF BL.
; ON EXIT: AX AND BL ARE DESTROYED
H
BEEP PROC NEAR
MoV AL,101101108 ; SEL TIM 2,LSB,MSB, BINARY
ouTt TIMER+3,AL ; WRITE THE TIMER MODE REG
MoV AX,533H ; DIVISOR FOR 1000 HZ
ouT TIMER+2,AL ; WRITE TIMER 2 CNT - LSB
MOV L,
ouT TIMER+2, AL ; WRITE TIMER 2 CNT -
IN AL, PORT_| 3 GET CURRENT SETTING OF PORT
MOV AH ; SAVE THAT SETTING
OR AL ; TURN SPEAKER ON
out PORT B AL
XOR CX, C] ; SET DELAY COUNT
G7: LooP G7 5 DELAY BEFORE TURNING OFF
DEC BL ; DELAY CNT EXP
JNZ G ; NO =~ CONTINUE BEEPING SPK
MOV AL, AH ; RECOVER VALUE OF PORT
ouT PORT_B, AL
RET ; RETURN TO CALLER
BEEP ENDP
; XPC_BYTE
H PROC TO PRINT A HEX BYTE TO THE SCREEN.
H THE CURSOR POSITION MUST BE SET ALREADY.
H P H
3 = BYTE TO PRINT
H RETURNS:
H CX AND AX DESTROYED, FLAGS TOO
H
XPC_BYTE PROC NEAR
PUSH AX
MoV cL, 4
SHR AL,CL
CALL XLAT PR
POP AX
AND AL,OfH
XLAT_PR PROC NEAR
ADD AL, 090H
DAA
ADC AL, 40H
DAA
PRT_HEX PROC NEAR
PUSH BX
v AH, 14
MoV BH,0
INT 10H
POP
RET
PRT_HEX ENDP
XLAT_PR ENDP
XPC_BYTE ENOP
BCLEN = ($-BC_START+1)/2
INIT ENDP
L SOFTWARE INTERRUPT - Ou4DH *
e »
;* PURPOSE: To provide low-level BI10S support for *
Fd CVSD and LPC »
E *
i "
Fid AH = 0 RESET CARD *
in -
i .
;: AH = 1 CVSD {Continously Variable Slope Delta) :
i AL=0 =~ cvsn REOORD (using speed table) *
d segment:offset *
i (note 1 below) -
3% BL - table speed *
A =0 1800 bytes/sec *
g = bytes/sec .
Fd = bytes/sec -
i = bytes/sec *
Fid =4 4200 bytes/sec *
Pt = 5 => 4800 bytes/sec *
;: CX =~ byte count (note 2 below) :
i AL =1 - CVSD PLAYBACK (using speed table) *
i - segment:offse »
3* (note 1 belov) *
Fid BL - table speed *
Ehd = 0 => 1800 bytes/sec *
I = *
1 = -
e = *
i = .
B = 5 => 4800 bytes/sec *
:: CX = byte count (note 2 below) *
H -
i AL = 2 - CVSD RECORD (using user speed) *
Bl S:SI - segment:offse *
i (note 1 below) *
;: BX =~ user speed divisor :
H
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g CX =~ byte count (note 2 below) :

13 {
i* AL =3 - CYSD PLAYBACK (using usor speed)

3% DS:SI - segment:offs *

3 ote 1 belo -

d BX -~ usar spaed divisor »

i ote 3 *

i* cX - byte count (note 2 below) *

;& »

:. . -

i LPC (Linear Predictive Coding) :

i

E' AH = 2 interrupt Driven LPC (Background) :

i

e AL = 0 - LPC STATUS »

. »

i AL =1 - LPC SPEAK - INTR (INDEX) *

3 - word number from index »

Fiod ( 1 <= BX <= 196 "

i * .
i AL = 2 - LPC SPEAK - INTR (BUFFER) * I
Fid DS:S! - beg of bfr (seg:offset) » v
s (note 1 below *

d CX = number of bytes in the LPC *

Fid word to be spoken. CX must not be *

d lagrer than 4095 bytes. :

iw

i* AH =3  Polled LPC (Foreground) * "
ie

e AL = 0 = LPC SIATUS M |
5] \
;" AL = 1 - LPC SPEAK -~ INTR (INDEX) * '
i BX - word number from index * '
i (1 <= BX <= 196 ) * !
i "

i AL = 2 - LPC SPEAK - INTR (BUFFER) * !
Fied DS:SI - beg of bfr (seg:offset) *

i note 1 below *

B cx - number of bytes in the LPC #

g to be spoken., CX must not be *

13 Iagrar than 4095 bytes. :

i»

;

H

Note 1 - DS:S| must be set up by the user to address valid
memory locations. Checking for valid parameters
is not done in the BIOS.

MNote 2 - CX is the byte count in CVSD. If CX = 0 then 6u4K
bytes will be processed.

Note 3 - BX = User speed divisor when AH = 1 and AL = 2 or
3 (CvSD). Here BX is the number which the timer
counts down from between CVSD samples. The clock
rrequancy is 4.77MHz. This frequency dlvmeu by
the (divisor*8) gives the byte sampling rat
Speeds slower than 1800 bytes per second (BX-WBH)
or faster than 4800 bytes per second (BX=7CH)

are not supported.
Note 4 - registers preserved during this call:

cs, ss, DS, ES,S},D1,DX,CX, BX, BP
ali othar regls:ers dastroyed

Note 5 - AL returns:
OOH - if overything o.k.
01H - if undefined command

ARV R R R a s ke
Frrasaaas SEEEXEEEBIEESES

Hed 02H - if LPC speak in progress *
i O3H - if ACL error (stuck) *
i O4H - if LPC index out of range *
el 05H - if CVSD speed out of range bl
:: 06H - If timeout waiting for LPC READY :
;

0204 START PROC FAR
i => CLEAR DIRECTION FLAG & SAVE REGISTERS

0204 FC cLo ;CLEAR DIRECTION .FLAG

0205 55 PUSH BP H

0206 56 PUSH S| 3 SAVE REGISTERS

0207 57 PUSH ol H

0208 52 PUSH (2 H

0209 51 PUSH CcX H

02DA 53 PUSH B8X H

A

; => DECODE REQUESTED FUNCTION & BRANCH TO APPROPIATE CODE :

0208 33 ED XOR BP,BP 6P INDICATES LPC BACK/FOREGROUND

020D 80 FC 03 CcMP AH, LPC_FN_FORE ‘LPC FOREGROUND FUNCTION ?

02E0 75 03 JNE FOO NO. CONTINUE DECODE OF FUNCTION

02E2 E9 OUAD R Jmp LPCOO0 YES. GO TO HANDLE LPC

02E5 FOO:

02E5 80 FC 02 CMP AH, LPC_FN ;LPC FUNCTION ?

02E8 75 03 JNE fFo ,NO CONT INUE DECODE OF FUNCTION

02EA E9 OWAE R JMP LPCOO 3YES. GO TO HANDLE LPC

02ED 80 FC 01 FO: CMP AH,CVSD_FN ;CVSD FUNCTION ? 3

02F0 75 03 NE F1 . CONTINUE DECODE OF FUNCTION

02F2 E9 0388 R JMP CVSDoo ;YES, GO TO HANDLE CVSD

02F5 80 FC 00 F1: CMP AH, RSI FN ;RESET CARD FUNCTION "

02F8 75 05 JNE ERR( ;NO. GO TO SET ERROR CODE

02FA E8 0308 R CALL RSV l ALKER sYES. GO TO HANDLE CARD RESET

02FD EB 02 JMP SHORT EXIT ;GO TO EXIT CODE

02FF B0 01 ERROR: MoV AL, BAD_CMD ;SET AL = BAD COMMAND

3 => RESTORE REGISTERS & EXIT

0301 58 EXIT: POP BX sRESTORE REGISTERS
0302 59 POP (9
0303 PoP (123
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i

0307
0308

0308

0321
0323

0324
0327

5F
50

CF

EY4
E6

EB

72

21
02
21
0357 R

43

B0 81

EE

-]
EE

E8

FB9B

FB98
00

oc

037A R

75 0C

B9
€8

E1 F

000A

FF

065D R
8

poP []] H
POP S1 H
pPoP [:14 H
IRET

START ENDP

NAME: RESET CARD
PURPOSE: SET HARDWARE INTO A KNOWN STATE
LINKAGE: SOFTWARE INTERRUPT (INT O4DH WITH AH = 0)
BYOSUBROUTINE CALL (CALL RST_TALKER)
INPUTS: AH = O IF USING O4DH INTERRUPT LINKAGE

OUTPUTS: AL CONTAINS A RETURN CODE
O0H = IF EVERYTHING O.K.
03H - IF ACL ERROR (STUCK)
06H - TIMEOUT WAITING FOR LPC READY

EXIT: RETURN FROM SUBROUTINE
WITH RETURN CODE SET IN AL

PROCESS: (1) = MASK OFF INTR 1 ON THE SYSTEM'S 8259
(2) - DISABLE ALL 32 ATTACHMENTS ACLS &
ENABLE ACL
(3) - SET 8255 MODE: PORT A - OUT
PORT 8 - OUT
PORT CL - IN
PORT CU - OUuT
SET ROS PAGE O & SET CHANNEL MUX =
SET_CVSD DECODE ON
WRITE 10 RESET CMDS TO 5220
SET CVSD SPEED COUNTER MODE TO:
SQUARE WAVE MODE (MODE 3)
READ/WRITE LSB FIRST, THEN MSB
B

El

(8) INITIALIZE CVSD SPEED COUNTER TO:
3000 BYTES/SEC

(9) - SET CVSD FRAME COUNTER MODE TO:
RATE GENERATOR (MODE
READ/WRITE LSB FIRST, THEN MSB
BINARY COUNTE!

(10) = INITIALIZE CVSD FRAME COUNTER TO:
DIVIDE-BY-8

(11) - SET INTR PULSE COUNTER MODE TO:
HARDWARE ONE-SHOT (MODE 1)
READ/WRITE LSB FIRST, THEN MSB
BINARY CO! E

(12) - INITIALIZE INTR PULSE COUNTER TO 8

(13) = SET AL = RETURN CODE & EXIT

~ous
e

0

% FPEXEEFITEXNTILEXIE LT XL TSI L LI A2 LKL E T AT L XXX LR

2 $ITEFITEXXETLELITTT AL IL T L LT EE ST L L LIS LS LTS X%

NOTES: - THE FOLLOWING REGISTERS ARE DESTROYED:
IF SUBROUTINE LINKAGE: AX, CX & DX
1F INTERRUPT LINKAGE: AX

EEE)

+x3

RST_TALKER PROC NEAR
; => MASK OFF INTR 1 ON THE SYSTEM'S 8259

IN AL,PORT_21H  ;MASK OFF INTR 1
OR AL, INTICOFF
out PORT_21H,AL

-> DISABLE ALL 32 ATTACHMENTS ACLS & ENABLE CARD ACL

CALL ATTACH_ACL ‘DISABLE ALL ATTACHMENTS ACLS
& ENABLE CARi
'ANV ERRORS 7

Jec RST_XX 3YES. RETURN WITH ERROR CODE

3 => SET 8255 MODE

MoV AL, LPC_OUT 3SET 8255: PORT A - OUT

Mov DX, CWREG H PORT B8 - OUT

out DX, AL H PORT CU - OUT
H H PORT CL - IN
3 => SET ROS PAGE O & SET CHANNEL MUX = LPC

PUSH DX 3 SAVE CWREG

Mov 0X, PORTA 3SET CHANNEL MUX = LPC

MoV AL, LPC+PAGEO ;& SELECT ROS PAGE O

ouT DX, AL H

poP oX 3RESTORE CWREG

5 => SET 8255 PORT C - CVSD DECODE ON

Mov AL, DECODE ;SET CVSD DECODE ON
ouT DX, AL H

5 => WAIT FOR LPC TO FINISH PROCESSING DATA IN BUFFER

CALL WAIT_FOR_LPC
JNZ LPC_RDY_ERR

H WRITE 10 RESET CMDS TO 5220

)
v

Mov Cx, 10 SET RESET CMD CNT TO 10
MoV AL,RST_5220 ISSUE RESET COMMAND TO 5220
WRT_FF: CALL LPCW_10 REPEAT IF RO ERRORS (LOOPZ)

LOOPZ  WRT_FF H

Speech Attachment
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0333 74 03

0337 ¢C3

0338 B9 FBYC
0338 B8 0021 R
D8
B0 36
0342 E8 0110 R

o3u5 41
0346 BB 0008

BO 74
0348 €8 011D R
034E M1

03u4F BO B2
0351 €8 011D R

0354 BO 00
0356 C3

0357 B9 0020
035A BA FF9F
035D BO 00

EE
0360 81 EA 0800
E2 F9

0366 EC
A8
0369 74 0B

0368 24 FD
EE

036E BA FF9F
EC

01
0374 74 03
0376 BO 03
0379 €3

037A 89 1000
037D €9 0A9C R

5 05
0382 F6 Cu 80
0385 EO F6

40 Speech Attachment

RST20 3 1F NO ERRORS, CONTINUE

Jz
LPC_RDY_ERR:
MoV AL, LPCROY_ERR

€T ERROR CODE IN AL & E
; (ERROR WAITING FOR LPC READV)

; => SET MODE FOR SPEED COUNTER (CVSD_CLK)

RST20:
MOV CX, CVSD, ;SET CX=CLOCK TO BE INITIALIZED
Mov AX, CS [N’FSET SPEED_TBL#+! | ;SPEED FOR INIT
MOV BX, A 3 INTO BX
MoV AL, CTR(HRV LSBMSBOMDJQBINARV 3MODE INTO AL
CALL  INIT_TIMER ALL ROUTINE TO INIT TIMER
INC CX SET CX—'CVSD FRAME
MOV BX,8
MoV AL,CTRI1+RW_| LSBHSBOMDZ*BINAR
CALL  INIT_TIMER™ 3 INIT TIMER CHANNEL 1
INC cX ,SET CX=LPC INTERRUPT TIMER
BX = 8 FROH LAST INIT
MoV AL, CIRZ*RV LSBMSB+MD 1481 NAR!
CALL  INIT_ S INIT TIMER CMANNEL 2
; => SET AL = RETURN CODE & RETURN
MOV AL, 0K 5 SET 0 K. RETURN CODE IN AL
RST_XX: RET {RETURN

RST_TALKER ENDP

R
Pe M
;" ATTACH_ACL: THIS PROCEDURE ACCONPLISH[S THE FOLLOWING: *
e - DISABLES ALL ATTACHMENTS ACLS "
i - MAKES SURE CARD ACL 1S DISABLED g
e - ENABLES ACL M
ie - MAKES SURE CARD ACL IS ENABLED * ;
e - If ERROR, 'ACL_ERROR' IS RETURNED IN AL * '
e AND CARRY FLAG™IS SET »
i )8 PROGEDURE DESTROYS REGISTERS: AL, CX & DX *
i M
ie M
i% CHKTKR_ACL: THIS PROCEDURE AGGOMPLISHES THE FOLLOWING: »
e MAKES SURE CARD ACL IS ENA *
i - IF ERROR, 'ACL_ERROR' IS nnuﬁuzn IN AL "
i AND CARRV FLAG 1S SET »
3 THIS PROCEDURE DESTROYS REGISTERS: AL & DX .
H
ATTACH_ACL PROC NEAR
; => DISABLE ALL 32 ATTACHMENTS ACLS
MoV cx,32 ;DISABLE ALL ATTACHMENTS ACLS
MOV DX, TKR_ACL. :
MoV AL, CHN_OFF H
NXT_ACL: OUT DX, AL ; '
su DX, 800H H
LooP  NXT_ACL H
; => MAKE SURE ACL IS DISABLED
N AL, DX ;
TEST  AL,ACL_OFF ACL DISABLED ?
3z ERROR_O $NO. ERROR
; => ENABLE ACL
AND AL, OFDH ;
out DX, AL $ENABLE ACL
CHKTKR_ACL PROC NEAR
; => MAKE SURE ACL IS ENABLED
Hov DX, TKR_ACL ;READ ACL
TEST  AL,ACL_OFF LACL ENABLED ?
Jz RET_O YES. RETURN
ERROR_O: MOV AL,ACL_ERROR  ;SAVE ERROR CODE IN i
C ,s:*r CARKY (ERROR) FLAG ON
RET_0:  RET FETURN
CHKTKR_ACL ENDP
ATTACH_ACL ENDP
R
% WAIT_FOR_LPC »
. “THIS PROC WAITS FOR TS ON THE 5220 TO INDICATE LPC »
ie SPEECH PROCESSING COMPLETION. 1T WILL RETRY ONLY A »
e LIMITED NUMBER OF TIMES, "
i» ON ENTRY: NO REQUIREMENTS .
ie ON EXIT: AX,BH,CX,DX ARE DESTROYED » 2

i* ZERO FLAG SET IF LPC DID NOT COMPLETE IN TIME. "
" ZERO FLAG RESET IF LPC COMPLETED.
H
WAIT_FOR_LPC PROC NEAI
CX, 10004 3 LOOP COUNT
LPC_BUF_NOT_EMPTY:
SETUP_FLAG

Ji
FLAG_SETUP:
JNZ LPC_CHIP_FAIL
TEST AH, TALK_ON SWAIT FOR TS TO GO INACTIVE LOW
LOOPNE LPC_BUF_NOT_EMPTY
LPC_CHIP_FAIL:
RET
WAIT_FOR_LPC ENDP

H
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H
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NAME:
POSE:

KAGE :
PUTS:

CVSD DRIVER
TO PROVIDE LOW-LEVEL B1OS SUPPORT
CcvsD

SOFTWARE INTERRUPT (INT O4DH WITH AH =

AL - CONTAINS THE CVSD FUNCTION
= ED TABLE)
=1 FOR CVSD PLAYBACK (SPEEI; TABLE)

El 7
FREQIIENCY DIVID{D BY TME (DlViSOR“s)

GIVES THE BYTE SAMLPING RATE.

BL - TABLE SPEED (IF AL = 0 OR 1)
= 0 => 1800 BYTES/SEC
= 1 => 2400 BYTES/SEC
= 2 => 3000 BYTES/SEC
= 3 => 3600 BYTES/SEC
= 4 => 4200 BYTES/SEC
=95 => TE

=> 4800 BYTES/SEC
- BYTE COUNT (LENGTH) OF SPEECH BUFFER

cx
DS:SI - SEGMENT:OFFSET OF SPEECH BUFFER

PUTS:

AL CONTAINS A RETURN CODE

OH - IF EVERYTHING O.K.
0"1 - |F UNDEF INED COMMAND
02H - IF LPC SPEAK IN PROGRESS
03H - IF CARD ACL ERROR (STUCK)
05H - IF CVSD SPEED OUT OF RANGE

1)

EXIT:

PROCESS: (1

—=0w

)
'

INTERRUPT RETURN WITH RETURN CODE SET IN AL

) - DECODE CVSD FUNCTION AND SET CVSD FLAG
IN

=0000H IF CVSD RECORD (AL = 0 Ol
00FFH Il’ CVSD PLAYBACK (AL = 1 OR 3)
= IF INVALID FUNCTION, EXIT WITH RETURN

CODE IN AL =

- SET SYSTEM
T0 AuDIO

VSD DI

(A) - TURN OFF AUDIO CHANNEL
(B) - SET CVSD ENCODE ON
(C) - WAIT FOR FRAME 1 -> 0
(D) - READ DATA BYTE
(E) - CHECK FOR SYNC CHARACTER
(F) - DO STEPS (B) - (D) WHILE SYNC
SEQUENCE FOUND. WAIT FOR AT MOST
9600 SAMPLES
(G) - WAIT FOR
(H) - READ DATA BYTE & SAVE IN BUFFER
(1) - POINT TO NEXT BUFFER LOCATION
(J) - DO STEPS (F) = (H) UNTIL COUNT
EXI AUSTED
* IF CVSD_PLAYI
(A) - SET CVSD DECODE ON
(B) - WAIT FOR_FRAME 0 -> 1
(C) = WRITE DATA BYTE
(D) - POINT TO NEXT DATA BYTE
(E) - DO STEPS (B) - (D) UNTIL COUNT
EXNAUSTED
(F) = WAIT FOR
(G) - WRITE A BVTE OF 55)1 (SILENCE)
(H) = WAIT FOR FRAME
ET C
N

v
oamo
fat <
—-—»

CHECK FOR LPC IN PROGRESS, IF SO, EXIT
WITH RETURN CODE IN AL = O2H

IF CVSD PLAYBACK (AL = 1 OR 3), MAKE SURE
ACL IS ENABLED. IF NOT, E T

WITH RETURN CODE IN AL =

SET _CVSD SPEED. IF SPEED OUT OF RANGE,
EXIT WITH RETURN CODE IN AL = O5H

= SET CHANNEL MUX =

CHANI
DISABLE ALL INTERRUPTS AND SAVE TIME OF

- SEE _IF CVSD RECORD OR PLAYBACK:
* IF CVSD RECORD:

ECODE_ON
LE INTERRUPTS AND RESTORE TIME OF DAY
WITH RETURN CODE IN AL = OOH

P R R R R R T R e pay

CVSD
SPEAKER SWITCH (PORT 61H)

PR N R P T L

PR

NOTES: - REGISTERS PRESERVED DURING THIS CALL:
DS, 1
ALL OTHER REGISTERS DESTROYED.

EE ]

3 => SAVE FUNCTION

CvsDoo

; DECODE

PUSH
PUSH
PUSH

CVSD FN

BP
€s
AX

& SET DI

DI,CVSDR

AL, CVSDR 8L
CVSD

AL CVSDR USER

DI CVSDH

AL, CVSDW_TBL
CvsD20

AL, CVSDW_USER
CVsSD20

AX
AL, BAD_CMD
CVSDX0

OOOOH FOR CVSD RECORD (AL = 0 OR
OFFH FOR CVSD PLAYBACK (AL = 1

,gAVE :14
:SAVE CVSD FUNCTION TEMPORARILY

2)
OR 3)

3SET DI = CVSD RECORD

,CVSD RECORD USING TABLE SPEED ?
3YES. CONTINUE

{CVSD RECORD USING USER SPEED ?
V t

NUE
D! = CVSD PLAYBACK
,CVSD PIAYBI\CK USING TABLE SPEED ?
S.

NT | NUI

cvsn PUAYBACK USING USER SPEED 2
YES. CONTINUE

IRE-ADJUST STACK

ISET AL = BAD COMMAND

;G0 TO EXIT

; => CHECK FOR “LPC IN PROGRESS'

CVsSD20:

MoV
IN

DX, PORTA
AL, DX

;READ 8255 PORT A
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03AB A8 80 TEST AL, TALK_LPC  ;LPC IN PROGAESS ?
03AD 74 06 Jz cV§D25 ;NO. CONTINUE
03AF 58 PoP AX ;ADJUST STACK
0380 80 02 MOV AL LPC_INPROG SET AL = LPC IN PROGRESS (02H)
0382 E9 O4AB R JHP $DX0 16O TO EXI
; => MAKE SURE ACL 1S ENABLED IF CVSD PLAYBACK
0385 83 FF 00 cVSD25: CMP DI, CVSDR ;CVSD RECORD ?
0388 74 10 JE cV5D30 SYES. CONTINUE
03BA E8 036E R CALL  CHKTKR_ACL $ACL ENABLED ?
0380 73 08 JNC CVSD30 SYES. CONTINUE
03BF 51 PUSH  CX SAVE SPEECH BYTE CNT
03C0 €8 0357 R CALL  ATTACH_ACL FRESET AL A c
; &
03c3 59 ’ PoOP o ,RESI)ORE srt:cn BYTE ONT
03C4 73 o4 ’ JNC CVsSD30 NO. CONTINUE
03C6 58 POP BX ;ADJUST STACK
03C7 €9 0uA8 R Jmp CVSDX0 SYES, EXIT
; => SET SPEED
é
03CA 58 cvsD30: POP AX GET CVSD FUNCTION IN AX
03C8 3C 01 cHP AL,CVSDW_TBL  GVSD SPEED FROM TABLE 7
03CD 88 C3 MOV AX, BX ;PICK UP USER SPEED IN AX
03CF 77 13 JA cv$D50 ;CO TO SET USER SPEED
0301 80 FB 05 CVSDUO:  CHMP BL,SPEED_MAX  ;SPEED WITHIN RANGE ?
0304 76 05 JBE cVS0US IYES. GO TO SET SPEED
0306 BO 05 MoV AL,SPEED_ERR  ;SET SPEED OUT OF RANGE ERROR
0308 E9 0LAS R JMP CVSDX0 $EXIT CODE
0B B7 00 CVSDUS: MoV 84,0 ;PICK UP SPEED IN AX
DD DO E3 SHL BL
DF 2E: 8B 87 001D R MOV AX, es: [BX+OFFSET SPEED_TBL]
E4 BA FB9C CVSDS50: MOV DX, CVSD_CLK ;OUTPUT SPEED (LSB, THEN MSB)
E7 EE ouT DX, AL
E8 EB 00 JMP S+2 } (DELAY)
EA 8A CU MOV AL, AH :
EC EE ouT DX, AL H
; -> SET 8255 PORT A CVSD ON
ED BA FB98 MOV DX, PORTA SREAD PORT A
F0 €C IN AL H
F1 24 FC AND AL, cm MUX ;CLEAR CHANNEL MUX
F3 0C 01 OR AL, CVSD URN CVSD ON
F5 EE ouT DX, AL ;OUTPUT TO PORT A
; -> SET SYSTEM SPEAKER SWITCH TO AUDIO CHANNEL
03F6 E4 61 IN AL, PORT_61H READ & SAVE PORT
03F8 24 9F AND AL.CLR SPKSW  JCLEAR SPEAKER SicH BiTs
03FA 0C 40 OR AL,AUDTO_CHN  ;OR_IN_'AUDIO CNANNEL‘ BITS
03FC E6 61 out PORT_61H,AL  ;OUTPUT TO PORT 61H

=> DISABLE ALL INTERRUPTS

BB A

v BL,OFFH sMASK ALL INTERRUPTS ON 8259
0401 EB 0980 R CALL NMIOFF ;MASK EVERYTHING
o404 8B D3 MoV DX, BX i SAVE ORIG, 8259 MASK
0406 58 PoP 8X
0407 50 PUSH AX s SAVE TIMER VALUE ON STACK
0408 52 PUSH 28 3 SAVE 8259 MASK

=> CHECK FOR CVSD RECORD/PLAYBACK

H NOTE: PLAYBACK => DECODE
H RECORD => ENCODE

0409 88 C7 MOV AX, D1 SGET CVSD FN INDICATOR IN AX
040B  3C 00 cMp AL, CVSDR 3CVSD RECORD ?
0400 74 40 JE READ {YES. GO_TO CYSD RECORD CODE
O4OF EB 1A Jmp SHORT WRITE  ;NO. GO TO CVSD PLAYBACK CODE

; NOTES: - FRAME_O1 IS A PROCEDURE TO WAIT FOR A 0 TO 1

: mmsmon ON CVSD FRAME

H - BP= 8255 PORT C

H - AH = FRAME

H 1 AX & DX REGISTERS ARE DESTROYED BY THIS CALL
o411 FRAME_01 PROC  NEAR
o411 8B DS MOV DX, BP ;SET DX = 8255 PORT C
o413 €C WAITO: IN AL, DX }READ CVSD FRAME
o4l 22 C4 AND AL, AH  FRAME LOW 7
0416 75 FB INZ WAITO $NO. WAIT FOR FRAME Low
0418 EC WAIT1: IN AL, DX SREAD CVSD FRAM
gg:g ;z (r:: Ago AL, AH SFRAME HIGH 7

J WAITY INO. WAIT For FRa

041D €3 RET e o B
ou41E FRAME_O1 ENDP

NOTES: - FRAME_10 IS A PROCEDURE TO WAIT FOR A 1 TO 0
TRANSITION ON CVSD FRAME .
- | =

A
- AX & DX REOISTERS ARE DESTROYED BY THIS CALL

H
H

OUIE FRAME_10 PROC NEAR

O41E 8B D5 Mov OX, 8P $SET DX = 8255 PORT C
0u20 EC WAIT_1: 1IN AL, DX {READ CVSD fRAME

ou21 22 cy AND AL, AH 3 FRAME HIGH 7

023 74 FB Jz WAILT_1 3NO. WAIT FOR FRAME M}
0425 EC WAIT_0: IN AL, DX sREAD CVSD FRAME

0426 22 cy AND AL, AH s FRAME LOW ?
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0301 R

JNZ
RET

FRAME_10 ENDP

WAIT_O

;NO. WAIT FOR FRAME LO

s NOTE: - CAUTION MUST BE TAKEN WHEN CHANGING THIS PART OF
HE CODE SINCE IT IS VERY TIME DEPENDENT

H

WRITE:

WRITEX:

MoV

MoV
out

MoV
MOV
MoV
CALL
0

LODSB
ouT
Loop
CALL
MoV
MoV
out
CALL

JmMp

AL, DECODE

DX, CWREG

B8P, PORTC
AH, FRAME_H |
D1, SHIFTREG

FRAME_O1
OX,01

DX, AL
WRITEX

FRAME_O1

AL, 055H
DX, AL

FRAME_O1
SHORT CVSDXA

;SET CVSD DECODE ON

;SET BP = 8255 PORT C
3SET AH = FRAME_HI
3SET DI = SHIFTREG

sWAIT FOR FRAME 0 -> 1

3SET DX = SHIFT REG

;GET DATA BYTE IN AL & INCR S|
SWRITE DATA BYTE

3CONTINUE UNTIL CNT EXHAUSTED

SUAIT FOR FRAUE 0 -> 1
iSET DX = SHIFT R

SET AL = 055H (uxst BYTE)
iWRITE DATA BYTE
SWAIT FOR FRAME 0 -> 1

;G0 TO EXIT CVSD CODE

H NOTE: - CAUTION MUST BE TAKEN WHEN CHANGING THIS PART OF
THE CODE SINCE IS VERY TIME DEPENDENT

READ:
IN AL, PORT_61H ;TURN OFF AUDIO CHANNEL
AND AL,CLR_SPKSW
ouT PORT_61H, AL H
MoV AL, ENCODE 3 SET CVSD ENCODE ON
MoV DX, CWREG H
out DX, AL H
PUSH DS ;SET ES = DS
POP ES H
MoV BP, PORTC ‘SET BP = 8255 PORT C
MoV AH, FRAME_H| S SET FRAME_HI
MoV . $SAVE orrsn TEMP IN DI
Mov S1,SHIFTREG ,SE'I' SI =
MoV BX, 4800%2 SWAIT WITH OUIET Bus FOR
;AT MOST 2 SECONDS WHEN
,RUNN!NG AT 4800 BYTES PER
3SECOND. (5.33 SEC AT 1800)
FSYNC DEC 3 DECRIMENT COUNTE
Jz Q TiM_ouT QUIET TIME OUT IF ZERO
CALL FRAME_10 ,HAIT FOR FRAME 1 -> 0
MoV DX, S} 3SET DX = SHIFT REG
IN AL, DX 'READ DATA BYTE
MoV [01],AL 3STORE DATA BYTE
cup AL, 055H SWAIT FOR SYNC
JE YRC H
CcMe AL, OAAH
JE SYNC
Q_TIM_OUT:
INC
Jmp SHORT SFIRST
TLoOP: ;WAIT FOR FRAME 1 => 0
MoV 0X, 8P $SET DX = 8255 PORT c
WAITX1: IN AL, DX ;READ CVSD FRAM|
AND AL, AH 'FRAME HIGH 7
NY4 WAITX1 ;NO, WAIT FOR FRAME HI
WAITX0: IN AL, DX READ CVS FRAME
AND AL, AH FRAME LOW 7
JNZ WAITXO ,No HAIT FOR FRAME LO
MoV DX, S| ;SET DX = SHIFT REG
IN AL, DX ;READ DATA BYTE
STOSB ;STORE DATA BYTE & INCR DI
SFIRST: LoOP TLooP .CONYINUE UNTIL CNT EXHAUSTED
CALL FRAME_10 JWAIT FOR FRAME 1 -> 0
CVSDXA:
MoV CL,0K 5SET OK RETURN CODE IN CL
; NOTE: - BEFORE COMING TO CVSDX, WE MUST SET RETURN CODE IN CL
B BEFORE COMING TO CVSDX0, WE MUST SET RETURN CODE IN AL
CVSDX: MoV AL, DECODE ;SET CVSD DECODE ON
MoV DX, CWREG B
out DX, AL H
MoV AL, CL JSET AL = RETURN CODE
; ENABLE NMI AND 8259 INTERRUPTS
pop BX ;RECOVER 8259 MASK
PoP s! JRECOVER TIMER VALUE
PUSH  AX
MOV AX, S| s TIMER VALUE INTO AX
CALL  NMION SENABLE ALL INTERRUPTS
POP AX SAND RESTORE TIME OF DAY CLOCK
CVSDX0:
POP £S ;RESTORL ES
POP 8P ;RESTORE BP
JHP EXIT B
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NAME: LPC DRIVER
PURPOSE: TO PROVIDE LOW-LEVEL BIOS SUPPORT FOR
C

*rrsess

LINKAGE: SOFIHARE INIERRUPT (INT 4DH WITH AH = 2 OR 3)
IF AH = RY WILL BE MADE AT LPCONO. THIS
1S FOR LPC FOREGROU D.
IF AH = 2, ENTRY WILL BE MADE AT LPCOO. THIS IS
FOR LPC BACKGROUND.

INPUTS: AL - CONTAINS THE LPC FUNCTION
= 0 FOR LPC STATUS
1 FOR LPC SPEAK (INDEX))
BX - (FOR AL = 1)
CX - NUMBER OF BYTES IN ENCODED WORD
DS:S| - SEG:OFFSET OF SPEECH BFR (FOR AL = 2)

OUTPUTS: AL CONTAINS A RETURN CODE

*

gn "
=z
€
D
=]
mr
k)
-
Ed
=
M
x

O0H - IF EVERYTHING O.K.
O1H | f UNDEF INED COMMAND
02H IF LPC SPEAK IN PROGRESS

O3H - IF ACL ERROR (STUCK)
= IF LPC_INDEX OUT OF R
= IF TIMEOUT WAITING FDR LPC READY

EXIT: INTERRUPT RETURN WITH RETURN CODE SET IN AL

PROCESS: (1) - IF THIS IS A STATUS REQUEST, THEN CHECK

STATUS OF LPC (1S IT CURRENTLY RUNNING?)
EXIT WITH STATUS INFO IN AL

(2) - MASK ALL INTERRUPTS (NOT STATUS REQ.)
READ LPC IN PROGRESS BIT. IF LPC RUNNING,
REENABLE INTERRUPTS AND EXIT WITH STATUS,

(3) - SET LPC IN PROGRESS FLAG AND REENABLE
INTERRUPTS.

(4) - MAKE SURE ACL IS ENABLED. IF
NOT, EXIT WITH RETURN CODE IN AL = O3H

(5) - CHECK TO SEE IF LPC INTR VECTOR HAS BEEN
SET |F NOT, MOVE KBD VECTOR INTR TO

D

OTHER HARDWARE |NTERRUPTS ARE MASKED FOR
THIS DURRATION. THIS IS NOT DONE IF THE
REQUEST IS FOR LPC FOREGROUND.

(6) - DECODE LPC FUNCTION. IF INVALID FUNCTION,
EXIT WITH RETURN CODE IN AL = O1H

(7) = IF SPEAK LPC INDEX FUNCTION, SET PROPER
ROS PAGE. IF INDEX OII'I' o“RANGE, EXIT

FEFFFIFEEITEIITETEELTEEE R

X R
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0 PO
ISSUE_SPEAK EXT ERNAL COMMAND TO THE 5220
SET SYSTEM SPEAKER SWITCH (PORT 61H) BITS

LR I N N N N N T YT YT Y Y Y

EEE T E XY

Soe
0

TO AUDIO CHANNEL
(11) - SET CHANNEL MUX = LPC

(12) - ENABLE INTR 1 ON SYSTEM 8259 AND ENABLE
LPC INTR ON CARD. THIS IS NOT DONE IF THE
REQUEST IS FOR LPC FOREGROUND.
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REENABLE INTERRUPTS,

IF_LPC FOREGROUND, REPEAT THE FOLLOWING
STEPS UNTIL THE WORD IS COMPLETE

~TEST BUFFER LOW UNTIL Log }gE:’ TRANSIT

WHEN_WORD IS DONE, WAIT TO RETURN UNTIL
THE TALK STATUS BIT GOES HI

IF_LPC BACKGROUND, RETURN TO USER WHILE
INTERRUPT HANDLER UPDATES LPC BUFFER

)

) 0/

) OF DATA, SAVE THE COUNT AND POINTERS.
)

FEXEXETXTXEXELEEE 532

»

NOTES: - REGISTERS PRESERVED DURING THIS CALL:
Cs, ss,DS,ES,SI,01,DX,CX,
ALL OTHER REOIS‘I‘ERS DESTROYED,

LR

; => SAVE AX & DS

Lpcooo:
INC 8P 5BP=1 INDICATES FOREGROUND LPC
LPCOO: PUSH DS 3 SAVE DS
PUSH  AX ;SAVE AX
i => CHECK TO SEE TYPE OF INTERRUPT, IF STATUS, NO NMI MASK.
MoV DX, PORTA ;8255 PORT A ADDRESS
OR AL, AL 'STATUS UPDATE?
JINZ MASK_NM | F NOT, JUMP
3 => HANDLE STATUS INQUIRY
IN AL, DX ;READ PORT A
TEST AL, TALK_LPC 3CHECK LPC_IN PROGRESS BIT
POP AX 3RESTORE STACK
JNZ LPCO2A $REPORT LPC IN PROGRESS
Mov AL, 0K SREPORT ALL OK WITH LPC
JHP LPCX SEXIT LPC BI0S
; => MASK NMI AND HARDWARE INTERRUPTS
HASK_NMI :
MOV AL, 10H
ouT NMI_PORT, AL SMASK NMI
cLl 3MASK HARDWARE INT'S

3 => CHECK FOR LPC IN PROGRESS

IN AL, DX H
TEST AL, TALK_LPC ;LPC IN PROGRESS ?

popP AX s RESTORE REQUEST
Jz LPCO3 3 IF LPC NOT IN PROG, SPEAK
STI ; ENABLE HARDWARE INT'S
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50

E8
3

E8
59
73
58
E9
o8
75

33
8E

Al

AO
A0

02
064A R

FB98

AQ
A0
036E R
0B
0357 R

oy
059A R

ED
36

co

0024 R
06D2 R

75 08

C
38

c8
06 0026 R

74 22

58
74
3C
K6l
BO
EB

0B
T4

06 0024 R 06D2 R
0026 R

01

02
51

01
58 90

DB
28

FF 00
23

00

FB 0029
0

oy

FB 005D

17

08
FB 0091
E

1N AL,NM1_PORT

MOV AL, 801
ouT NMI_PORT,AL  ;ENABLE NMI
LPCO2A:
HOV AL,LPC_INPROG ;SET AL = LPC IN PROGRESS (02H)
JMP LPCX 130 10 Ex
LPCO3:
PUSH  AX SSAVE LPC FN REQUEST
; => SET LPC IN PROGRESS FLAG (8255 PORT A)
MOV DX, PORTA ;SET LPC IN PROG FLAG
IN AL, DX H
OR AL, TALK_LPC
out OX, AL H

; => REENABLE NMI AND HARDWARE INTERRUPTS

STI ;ENABLE HARDWARE INT'S
IN AL, NMI_PORT

MOV AL, 80H

out NMI_PORT, AL ; ENABLE NMI

; => MAKE SURE ACL IS ENABLED

CALL CHKTKR_ACL 3ACL ENABLED ?
LPCOY

JNC 3YES. CONTINUE
PUSH CX
CALL ATTACH_ACL SRESET ALL ACLS
pPoP cx
H :& ENABLE CARD ACL
JNC LPCOL 3 1F NO ERRORS THEN CONTINUE
pPoP B8Xx ;ADJUST
JMp LPC_ERR_EXIT sACL ERROR EXIT
LPCO4:
OR 8pP,BP ; FORE OR BACKGROUND?
JNZ LPC10 3 IF FORE, DON'T TOUCH VECTORS

; > SET DS = 0

XOR AX, AX ;SET DS =
L DS, AX

ASSUME DS:DUMMY
=> CHECK TO SEE IF LPC INTR VECTOR HAS BEEN SET

MoV AX,WORD PTR LPC_PTR 5LOOK AT INT 9 VECTOR
CMP AX,OFFSET LPC_XX ;POINTING AT LPC CODE?
JNE L C 5 3 1F NOT, SETUP INT 9
MoV SEGMENT ADDR CORRECT?
CMP AX,NORD PTR LPC_PTR+2 ;IF NOT, SETUP INT 9
JE LpPC10

=> KBD INTR VECTOR => O4EH INTI
-> DISABLE INTERRUPTS (NMI & OTHERS)

LPCO5:
MoV AL, 10H ;DISABLE NMI & HOLD REQUEST
ouT NMI_PORT, AL H
cL! ;DISABLE INTERRUPTS
MoV AX,WORD PTR OLDKBD_PTR
MoV WORD PTR KBD_PTR, AX 3 SAVE OLD KBD PTR
MoV AX,WORD PTR OLDKBD_PTR+2
L WORD PTR KBD_PTR+2,AX ;SETUP NEW INT 9 PTR
3=> SET LPC INTR VECTOR
MoV WORD PTR LPC_PTR,OFFSET LPC_XX
MoV WORD PTR LPC_PTR+2,CS

3=> ENABLE INTERRUPTS (NMI & OTHERS)

ST s ENABLE INTERRUPTS
IN AL,NMI_PORT SRESET

MoV AL, 80H 3 MASK TO ENABLE NMI
out NMI_PORT, AL H ENASLE

LPC10:
; => DECODE LPC FUNCTION

POP AX

go[w AL, LPC_INDEX

cHp AL,LPc_aurrz

JE C25

MOV AL, BAD_CMD

JMP LPC_ERR_EXIT
; SET PROPER ROS PAGE (SPEAK
LPC20:  OR B8X, BX

JE LpPC22

cHp BH,0

INZ LPC22

MOV CL, PAGEQ

CHP BX, PGO_MAX

Je LPC23

INC BX

MOV CL, PAGE1

cHP BX, PG1_MAX

J8 LPC23

INC 8X

MOV CL, PAGE2

cHP BX, PG2_MAX

JB LPC23

INC B8X

RESTORE AX (LPC FUNCTION)

R ,SPEAK LPC BUFFER FUNCTION ?
YES. GO TO SPEAK LPC BFR CODE
$SET ERROR CODE IN AL
SEXIT LPC CODE

LPC INDEX FUNCTION)

3 INDEX = 0 7 (INVALID)
JYES. EXIT

;BX < 2567
3 1F NOT, INDEX ERRCR

,SET CL = RDS PAGE 0

;1S WORD IN PAGE O

{YES. GO TO SET ROS PAGE

3 INCREMENT BX TO ADJUST FOR
$END_PAGE ENTRIES IN TABLE

3SET CL = ROS PAGE 1
;1S WORD IN PAGE 1 7
;YF.S. GO TO SET ROS PAGE

{END_PAGE ENTRIES IN TABLE
3SET CL = ROS PAG[ 2
;1S WORD IN PAGE 2

IYES. GO 10 SET ROS PAGE
'INCREMENT BX TO ADJUST FOR
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;END_PAGE ENTRIES IN TABLE

0564 81 0C MoV CL, PAGE3 ,SET CL = ROS PAGE 3
0566 81 FB 00C8 CMP BX, PG3_MAX ;1S WORD IN PAGE 3
056A 72 05 Js Lpc23 ;YES. GO TO SET ROS PAGE
056C BO 04 LPC22: MOV AL, INDEX_ERR ;SET AL = INDEX ERROR
056E EB 2A 90 JMP LPC_ERR_EXIT ;G0 TO EXIT CODE
0571 BA FB98 LPC23: MOV DX, PORTA ;SET PROPER ROS PAGE
0574 EC IN AL, DX H
0575 24 3 AND AL,CLR_PAGE H
0577 OA C1 OR AL, CL H
0579 EE out DX, AL H
; SET DS:SI TO POINT TO BUFFER (SPEAK LPC INDEX FUNCTION)
057A OE PUSH cs ;SET DS:S) -> SPEECH BFR
0578 1F POP 0s H
057C D1 E3 SHL BX, 1 R
057€ 8B B7 OAFE R MoV S|, [BX+OFFSET TABIDX-2]
0582 8B CE MoV CX, St
0584 F7 D9 NEG CX WE _ARE GETTING THE WORD'S BYTE
0586 03 8F 0800 R ADD CX, [ BX+OFFSET TABIDX] ;COUNT FROM THE DIFFERENCE
;BETWEEN TABLE OFFSETS
058A EB 02 JMP SHORT LPC30 $CONT INVE
; SET DS:SI TO POINT TO BUFFER (SPEAK LPC BUFFER FUNCTION)
058C 1F LPC25: POP 0s ;SET DS:S1 -> SPEECH BFR
0580 1E PUSH oS H

1CX = LENGTH OF WORD
; SET 5220 SPEAK EXTERNAL COMMAND

058E B0 60 LPC30: MoV AL, SPK_EXT ;SET SPEAK EXTERNAL MODE
0590 E8 0650 R CALL LPCW_10 ;WRITE COMMAND TO 8255
;ERROR WAITING FOR LPC READY ?

0593 74 4B Jz LPC35 3NO. CONTINVE

0595 LPC33:

0595 €8 037A R CALL WAIT_FOR_LPC :BE SURE LPC SPEECH IS COMPLETE

0598 BO 06 MoV AL,LPCRDY_ERR ;YES. SET ERROR CODE IN AL
; THIS IS THE GENERAL EXIT PATH FOR LPC BI10S

059A LPC_ERR_EXIT:

059A 50 PUSH AX

0598 E4 21 IN AL, PORT_21H

0590 0OC 02 OR AL, INT1_OFF

059F E6 21 ouT PORT_21H, AL

05A1 BA FF9F MoV DX, TKR_ACL ;DISSABLE INTERRUPTS BOTH

05A4 EC IN AL, DX ;ON SYSTEM AND FEATURE CARD

05A5 24 FD AND AL,111111018

05A7 0C 01 OR AL, 000000018

05A9 EE ouT DX, AL

05AA BO 10 MoV AL, 10H

05AC E6 A0 out NMI_PORT, AL 3 MASK NM

05AE  FA cui 3 MASK MANWARE INT'S

3 => CHECK TO SEE IF LPC INTR VECTOR HAS BEEN SET -

05AF 33 CO XOR AX, AX ;RESTORE KEYBOARD INT VECTOR
0581 8E D8 MoV DS, AX ;ONLY IF NEEDED
0583 A1 0024 R MoV AX,WORD PTR LPC_
0586 30 06D2 R CMP Ax,| orrs:r LPC_) xx ; Rooes 1t 9 POINT AT LPC?
0589 74 08 JE LPC 3 1F SO, RESTORE WITH SAVED
0588 8C C8 MoV AX, 28 $VECTOR
0580 3B 06 0026 R cHP AX;WORD PTR LPC_PTR+2
05C1 75 0C JNE LPE3UA
05C3 LPC3U:
05C3 A1 0138 R MOV AX, KBD_PTR
05C6 A3 0024 R MOV WoRD PTR omxso PTR, AX
05C9 Al 013A R Mov 'RESTORE INT 9 unu SAVED
05CC A3 0026 R MOV WoRD PTR ou.ousn PTR+2, AX
05CF LPC34A:
05CF BA FB98 [ DX, PORTA
0502 EC IN AL, DX
0503 24 7F AND AL, OF FH-TALK_LPC
0505 EE ouT DX, AL ;TURN. OFF LPC IN PROG FLAG
0506 FB STI ;ENABLE HARDWARE INT'S
0507 Eb AO IN AL,NMI_PORT
0509 B0 80 MOV AL, 8OH
0508 E6 AO ouT NMI_PORT,AL  ;ENABLE NM)
0500 58 POP AX
05DE EB 6A JMP SHORT LPCX ;60 TO EXIT
; SET SYSTEM SPEAKER SWITCH TO AUDIO CHANNEL
05E0 E4 61 LPC3S:  IN AL,PORT_61H  ;READ SYSTEM'S PORT 61H
05E2 2u 9F AND AL,CLR_SPKSW  ;CLEAR SPEAKER SWITCH BITS
05E4  OC 40 OR AL,AUDTO_CHN  ;OR_IN 'AUDIO CHANNEL' BITS
0566 E6 61 out PORT_61H,AL  ;OUTPUT TO PORT 61H
; SETUP CHANNEL MUX FOR LPC SPEECH
0568 BA FB9S MoV DX, PORTA JADDRESS PORT A
05€8 EC IN AL, DX READ
05EC 24 FC AND AL, CLR_MUX iser CMANNF.L MUX BITS TO 00
05EE EE ouT DX, AL ;OUTPUT TO PORT
05EF 0B ED OR BP,BP ;FORE OR BACKGROUND
05F1 75 0D INZ LPCUO $IF FORE, DON'T ENABLE INT'S
; ENABLE INTR 1 ON SYSTEM 8259
05F3 Eb4 21 IN AL,PORT_21H  ;ENABLE INTR 1
05F5 24 FD AND AL, INTA_ON :
05F7 E6 21 ouT PORT_21H,AL
; ENABLE LPC INTR W/O DISABLING THE CHANNEL
05F9 BA FF9F MoV DX, TKR_ACL. ;ENABLE LPC INTR
05FC  EC IN AL, DX i
05FD 0C 03 OR AL,3 H
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o8
T
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E8
F6

El F

E3
59

es
EB
59
E9
BA

89
E8
F6

c9
18

2000
075C R
c4 4o

6go8
D3

0595 R

FB98

5000
075C R
C4 80

EO F{

E3

€9

51
33
BA
24
€0
c3

€9

0301 R

FB9A
o1
F6

FB99
08
FB98
OG6UE R
08

0A
FB98

ouTt DX, AL H
LPCUO:
LPCUS:
; LOAD LPC BUFFER WITH OF DATA

Mov BX, 16 3LOAD BUFFER WITH 16 DATA BYTES

MoV AL, 10H
out NMI_PORT, AL ;MASK NMI INTERRUPT
cLi 3MASK HARDWARE INTERRUPTS

CALL LOAD_BFR_HNDLR ;SEND BYTES TO LPC, SAVE PTR
;AND COUNT INFO

STI ;ENABLE OTHER INTERRUPTS
I'Q'(:V AL, NMi_PORT ‘R(SET NMI LATCH

AL, 80H
out NMI_PORT, AL 3ENABLE NMI
;ERROR WAITING FOR LPC READY ?

Jc LPC33 3YES. GO TO SET ERROR & EXIT

OR 8P, ; FORE OR_BACKGROUND

Jz LPC BACKGNOIIND JEXIT, LET BACKGROUND TAKE OVER
HRd LPC IS HERE

OR ARE ALL BYTES SENT TO LPC?

Jz FDREGROUND CDHPLETE ;IF SO, GO ON

PUSH CX

CX,2000H

MoV
TEST_ HALF BUF BIT:
READ_PORTB ;READ LPC STATUS
TEST AH,0T0000008  ;LOOK AT BUF HALF FULL BIT
‘I'.gOPZ YEST NALF BUF_BIT ;GO ON WHEN BUF HALF FULL

XZ
P
MOV 8X,8 ;SEND 8 BYTES TO LPC
JHP LPCUS ;LOOP BACK FOR ANOTHER ROUND
FGND_ERR:
PO cx
LPC33_LINK:
JMP  LPC33
FOREGROUND_COMPLETE:
mv DX, PORTA
AND AL,OFFH-TALK_LPC
oUT DX, AL ;TURN OFF LPC IN PROGRESS FLAG
CX, 5000H
FOR_COMP:

'CALL  READ_PORTB 3
TEST _ AH,100000008  ;READ LPC SPEAKING BIT

LOOPNZ FOR COMP ;LooP
iHAS PROCESSED ALL DATA
JCOXZ  LPC33_LINK

3 => EXIT LPC CODE
LPC_BACKGROUND:

MOV AL, 0K
POP [H

JHP EXIT H
WAIT_ROY: - THIS PROCEOURE WAITS FOR LPC READY (LOW AGTIVE)

DESTROYS REGISTERS AL & DX
- ;:észzngc:wnz MUST BE FOLLOWED BY A CHECK OF

RO FLAG:
F ON, => RO ERRORS

ET_LPC STATUS TO O.K.
ESTORE ORIGINAL DS

LPCX:

IF OFF => ERROR WAITING FOR LPC READY
(SET AL = LPCROY_ERR & EXIT)

(oY

WAIT_RDY PRCC  NEAR

PUSH cX 3 SAVE CX
R C€X,CX 3CLEAR CX
WAITCO: PUSH cx s DELAY
pop CcX ; DELAY
MoV DX, PORTC ;READ READY
IN AL, DX
AND AL, LPC_READY 'TURN OFF ALL BITS EXCEPT READY
READY ?
LOOPNZ WAITOO .NO. KEEP CHECKING
POP cX ‘RE
RET UR

WAIT_ROY ENDP

LPCW_10 YHIS PROCEDURE WRITES TO PORT B THE VALUE
ON E 0 L BY TURNING LPC WRITE LINE
ALR$N ULD CONTAIN VALUE TO BE WRITTEN TO
PO .
1T DESTROYS REGISTERS AL & DX
THIS PROCEDURE MUST BE FOLLOWED BY A CHECK OF
THE ZERO FLA

1F ON, KO ERRORS
1F OFF => ERROR WAITING FOR LPC READY
(SET AL = LPCRDY_ERR & EXIT)

LPCW_10 PROC  NEAR
LPC WRITE (ON -> OFF)

MOV DX, PORTB 3
out DX, AL H
MoV AL, LPCW_ON H
HoV DX, CWREG H
out [ H
CALL  WAIT_RDY H
JINZ LPCW_X : (TIMEOUT WAITING FOR LPC RDY)
MoV AL,LPCW_OFF
MoV DX, CWREG :
out DX, AL H
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0672 32 co XOR AL, AL
0674 C3 LPCW_X: RET
0675 LPCW_10 ENDP

3SET THE ZERO FLAG

B

i LOAD_BFR_HANDLER
i DESCRIPTTON

THE REMAINING NUMBER OF

out NETH THIS CALL T
LPC CHIP,
OFFSET) Al

TIME THEN

OUTPUT.
ON ENTRY
CX

DFL =
ON EXIT

BYTES IN THE LPC WORD TO BE OUTPUT

IS COMPARED TO THE MAXIMUM NUMBER OF OUTPUT BYTES ALLOWED.
IF_THERE ARE MORE BVTES LEFT TO BE OUTPUT THAN CAN BE SENT

MAXIMUM ‘A)LLOMED NUMBER OF BYTES IS SENT OUT TO THE
THE POINI’ER TO THE NEXT BYTE TO OUTPUT (SEGMENT AND
Tu[ REMAINING COUNT ARE FOLDED INTO TWO WORDS AND SAVED,
AND

THE CARRY FLAG IS RESET TO INDICATE NO ERROR.
IF ALL REMAINING BYTES TO BE OUTPUT CAN BE HANDLED THIS

THE CARRY FLAG IS SE'I 'I’D INDICATE END OF SPEECH DATA

BX = MAXIMUM ALLOWED NUMBER OF BYTES TO BE OUTPUT.
= REMAINING NUMBER OF BYTES TO BE OUTPUT IN THE LPC

WORD.
DS:S! = POINTER TO LPC DATA
O (DIRECTION FLAG RESET TO INCREMENT)

INTERRUPT VECTOR LOCATION 4FH = THE COMPRESSED VERSION OF

A 3 H
0:13E = PPPP WHERE PPPP IS THE SEGMENT ADDRESS OF THE
NEXT LPC DATA TO BE OUTPUT.
PPPP:L POINTS AT THE NEXT LPC DATA TO BE OUTPUT
MMM IS THE REMAINING NUMBER OF BYTES TO BE OUTPUT

REGISTERS AX, BX,CX, DX, AND S| ARE ALTERED.

;LOAD MAXIMUM BYTE COUNT

;JUMP IF ERROR ENCOUNTERED

;ADJUST COUNT FOR BYTES OUTPUT
TIME.

3CLEAR ﬁARRV INDICATES NO ERRORS
G

'SAVE POINTER, CLEAR CARRY, RETURN
;SET CARRY TO INDICATE SPEECH END

LOAD_BFR PROCEDURE, WE MUST HAVE:

;LOAD BFR WITH CX BYTES OF DATA
$(TIMEOUT WAITING FOR LPC RDY)

E WE IN FOREGROUND?

0675 LOAD_BFR_| NNDLR PROC NEAR
0675 3B CB CX, B; ;1S
0677 7C 16 JL COHPI.ETE OUTPUT H IF Fl
0679 7F 03 J6 CONT INUE_OUTPUT ;IF MORE_THAN THE L
0678 80 EB 04 suB BL,04 :55
H
;OVER RUNNING THE BUF
067E CONT INUE_OUTPUT:
067E 51 P
067F 8B CB MoV CX, BX
0681 E8 069F R CALL LOAD_BFR ;LOAD BYTES INTO 5220
0684 5 poP CcX
0685 75 16 JNZ LOAD_BFR_ERR
0687 2B CB SuB CX, BX
0689 UPDATE_COMPLETE: ;THIS
0689 E8 06AA R CALL SAVE_POINTER
068C F8 cLe
3 SPEAK
0680 EB OF JMP SHORT EXIT_BFR_HNDLR
068F COMPLETE_OUTPUT:
068F EB8 069F R CALL LOAD_BFR 3LOAD LAST BYTES
0692 75 09 JNZ LOAD BFR_ERR 3BRANCH IF ERROR
0694 80 00 MoV AL,0
96 E8 0650 R CALL LPEW_10 ,SEND BYTE OF 0 TO 5220
0699 33 C9 XOR CX,CX SREMAINING COUNT =
0698 EB EC JMP UPDATE_COMPLETE
069D LOAD_BFR_ERR:
069D F9
069E EXIT_BFR_HNDLR:
069E C3
069F LOAD_BFR_HNDLR ENDP
3 NOTES: =~ PNIOR TO CALLING THE
3 = # OF BYTES TO LOAD
; DS $1"= SEGMENT:OFFSET OF D
H - THIS PROCEDURE DESTROYS REGISTERS AL &
H - 'I’Més PROCE)gléE MUST BE FOLLOWED BY A CMECK oF
H LAG:
H ON, NO
H IF OFF => ERROR VAITING FOR _LPC READY
H (SET AL = LPCROY_ERR & EXIT)
069F LOAD_BFR PROC  NEAR
069F AC LOADOO: LODSB
06A0 E8 065D R CALL LPCW_10
06A3 75 ou JNZ LOADXX
06A5 E2 F8 LoopP LOADOO H
06A7 32 CO XOR AL, AL ;SET THE ZERO FLAG
06A9 C3 LOADXX: RET ;
06AA LOAD_BFR ENDP
H
3 SAVE_POINTER
H THISTPROC FOLDS THE OFFSET AND COUNT FOR LPC INTO TWO WORDS.
; SEE DOCUMENTATION ON LOAD_BFR_HNDLR FOR MORE INFO.
06AA SAVE_POINTER PROC NEAR
06AA 0B ED OR 8P,BP AR|
06AC 75 23 JNZ NO_POINTER_SAVE ; IF S0, DON'T DO THIS SAVE
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06D2
0603

56

81 E6 FOOO
26: A3 013C R
8c D8

58

80 E7 OF

03 C3

26: A3 013E R
07

c3

50
52

80 10

6

FA

E9 0A95 R
56

55

33 ED

€8 075C R

80 E4 EO
80

80 FC CO
75 10

33 co
E 08
€5 36 013C R

56
81 oC

PUSH
XOR
MoV
ASSUME
MoV
ROR
PUSH
AND
OR
Mov
MOV
POP
AND

ADD
Hov

ES
AX, AX

£S,AX
ES:DUMMY
AX,CX
CL, 4
st,CL

st

Si,0FCO0H

ES!WORD PTR BFR_

AX,DS
BH,OFH

AX, BX
ES:WORD PTR BFR_

pPoP ES
NO_POINTER_SAVE:

SAVE_POINTER

ENDP

H
H
H
H

;ADDRESS PTR AND COUNT SAVE LOCS

SAVE COUNT IN LOW 3 NIBS OF AX

l(iOTATE NIBS 0:’ SI3 2)
SAVE THIS NEH VERsioN

MASK LOW 3 NIBS{MOST SIGNIFICANT)
OR IN WITI

H COUN
PTR,AX  ;STORE PACKED WORD FOR USE
T TIME

;RESTORE ALTERED VERSION OF SI
;MASK LEFTMOST

3 (LOWEST SIGNIFICAKCE)
3ADD INTO SEGMENT

N
PTR+2,AX ;STORE NEW VERSION OF

SEGMENT ADDR

3RESTORE ES

iw NAME :
;“
it PURPOSE:
H *  LINKAGE:
ieINPUTS:
:.
I
i ourputs:
i EXIT:

;*  PROCESS:

LPC INTERRUPT HANDLER
TO PROVIDE SUPPORT FOR LPC HARDWARE INTR
HARDWARE INTR 1 (8259)

VECTOR AREA FOR SOFTWARE INTR O4fH MUST
CONTAIN THE LPC BUFFER POINTER

NONE

ey

NTERRUPT RETURN

1) = CHECK TO SEE-IF LPC OR KBD INTERRUPT,
IF KBD, ISSUE KBD INTERRUPT & RETURN
NUE

IF LPC, CONTI

wn
[

ISSUE IRET

MASK NMI AND OTHER HARDWARE INTERRUPTS.
CHECK TYPE OF LPC INTERRUPT, IF STRAY,

GO ON, |F BUFFER LOW, CALL ROUTINE 10’
SEND 8 MORE BYTES TO LPC CHIP. IF OTHER.
TURN OFF LPC AND LPC_IN_PROGRESS FLAG,
ISSUE EOI CMD TO INT_ 1 OF THE 8259
REENABLE NMI AND OTHERS

£5EE22LTLTSLLISITLELSLTISILTEES

LPC_XX: PUSH
PUSH

IF

MoV
out
JMP
IN
TEST
JNZ
POP
POP
INT
IRET

© 3 => SAVE SOME REGISTERS

AX
DX

;SAVE AX & DX

=> CHECK TO SEE IF LPC OR KBD INTERRUPT

TO LPC INTR HANDLER CODE

AL, 0BH
PORT_20H, AL
o+
AL, PORT_20H
AL, 02
P
oX
AX
KBD

LPC, GO
IF KBD, ISSUE KBD INTERRUPT & RETURN

3SYSTEM 8259 CONTROL PORT

;LPC INTR
VES, CONT I NUE

3RESTORE AX & DX

H
H

;

ISSUE KBD INTR
ETURN

RN BN

LPC_INTERRUPT HANDLER _ ###W8sunsausssssnne
-

3 => SAVE OTHER REGISTERS

LPCX00: MOV
out
cL!

JMP
FLAG_SETUP2:
PU!

XOR

-CALL

AL, 10H
NMI_PORT, AL

SETUP_FLAG2

s
[
BP

. BP,BP

READ_PORTB

H
H

DISSABLE N
DISSABLE HARWARE INTERRUPTS

3 SAVE REGISTERS
H

;BP=0 MEANS LPC BACKGROUND
; => READ 8255 PORT B (5220 STATUS REG) & SAVE IN AH

3 => DECODE TYPE OF LPC INTERRUPT

3 => BUFFER LOW

LPCX30: XOR
MoV
L0s
PUSH
MoV

AH, OEQH

AH, 100000008
LPEX!
AH, 110000008
LPEX9

AXAX

;ZERO OUT BITS OF NO INTEREST

ISTRAY INTERRUPT?
5 1F SO END INTERRUPT AND RETURN
,BUF)'ER LOW INTERRUPT?

3 |F NOT, EITHER LPC WORD 1S DONE

3OR SOMETHING'S WRONG. IN ANY CASE,
;DISCONTINUE LPC PROCESSING.

INTR => LOAD 8 MORE BYTES

SET 0S:St TO POINT TO LPC DATA

SI DHORD PTR[BFR PTR) ,GET PTR AND COUNT INTO

S
CL.12

HAoH

3 SAVE SI
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0D D3 EE SHR s1,CL ;EXTRACT OFFSET VALUE FROM S1
0F 59 POP cx
10 80 E5 OF AND CH,OFH ;EXTRACT COUNT VALUE FROM SI
13 0B C9 OR CX, CX
15 74 31 N4 LPCX95 ;VF COUNT 1S 0, DO NOT UPDATE
17 B8 0008 BX,8 SMAXIMUM OUTPUT OF 8 BYTES
1A EB 0675 R CALL  LOAD_BFR_HNDLR ; PROCESS UPDATE TO 5220
10 73 29 JNC LPCX35 $1F NO ERROR, JUMP
;IF_ERROR OR END OF SPEECH, GO ON
; -> TURN OFF 'LPC IN PROGRESS' FLAG
¥ LPCX90:
1F E8 037A R CALL  WAIT_FOR_LPC  ;WAIT FOR LPC TO COMPLETE
22 BA FB98 MoV DX, PORTA ;TURN OFF LPC IN PROG FLAG
25 EC IN AL, DX
26 24 TF AND AL, OF FH-TALK_LPC
28 EE out DX, AL ;TURN OFF LPC IN PROGRESS FLAG
729 E4 21 IN AL, PORT_21H
728 0C 02 OR AL, INTI_OFF
720 E6 21 out PORT_21H, AL
2F BA FFOF [ DX, TRR_ACL ;DISSABLE INTERRUPTS BOTH
32 EC IN AL, DX JON SYSTEM AND FEATURE CARD
33 24 FD AND AL, 111111018
35 0C 01 OR AL, 000000018
37 EE out DX, AL
ASSUME  DS: DUMMY
38 33 CO XOR AX, AX ;RESTORE KEYBOARD INTERRUPT VECTOR
3A 8E D8 MoV DS.AX
3C A1 0138 R MoV AX, Ki
3F A3 0024 R HOV wom) Pm ol.m(so PTR, AX
42 Al 013A R MOV AX, KBD_PTR+2
45 A3 0026 R MoV WORD PTR OLDKBO_PTR+2,AX
: => ISSUE INTR 1 EOI (END OF INTR) CMD
0748 B8O 61 LPCX95: MOV AL, INT1_EO1 3INT 1 EOI CMD
OT4A E6 20 out PORT_20H,AL  ;
074G E4 AD IN AL,NMI_PORT  ;RESET NMI LATCH
OT4E BO 80 MOV
0750 E6 A0 out NMI_PORT,AL  ;ENABLE NMI
0752 8 STI ;ENABLE OTHER HARDWARE INTERRUPTS
; -> RESTORE REGISTERS & RETURN
0753 5D POP 8P ;RESTORE REGISTERS
0754 5F POP Dl H
0755 SE POP S H
0756 1F POP DS ;
0757 59 PoP cX H
0758 58 POP BX H
0759 5A POP 0X B
075A 58 POP H
0758 CF IRET SRETURN
READ_PORTB
THIS PROC READS PORT B AND SAVES IT IN AH
; DESCRIPTION
H FIRST PORT A IS SAVED (WHEN 8255 MODE SET OCCURRS ALL
H OUTPUTS GO HIGH
H THE 8255 MODE IS SET TO LPC IN MODE (PORT B INPUT)
H THE LPC READ BIT IS SET
: WE WAIT FOR READY TO GO HIGH
: WE SAVE PORT s X AH
: RESET LPC READ
B RETURN 8255 T0 PORT B OUTPUT MODE
B RESTORE PORT A AND RETURN
; ON EX n‘.
: BH ARE DESTROYED
; AH uows VALUE OF LPC STATUS REGISTER
075C READ_PORTB PROC  NEAR
075C BA FB98 MOV DX, PORTA ;READ 8255 PORT A
075F EC IN AL, DX H
0760 8A FB MoV BH, AL ISAVE IN BH
0762 B0 83 MOV AL,LPC_IN ;SET PORT B AS INPUT
0764 BA FBYB MOV DX, CWREG :
0767 52 PUSH DX SAVE CWREG ADDRESS
0768 EE out DX, AL B
0769 80 09 MOV AL, LPCR_ON ;READ PORT B
0768 EE ouT DX, AL :
076C E8 O64E R CALL  WAIT_RDY H
076F BA FB99 MOV DX, PORTB H
0772 EC IN AL, 0X H
0773 8A EO MOV AH, AL SSAVE VALUE IN AH
0775 BO 08 MOV AL, LPCR_OFF 3
0777 5A POP DX ;RESTORE CWREG
0778 EE out DX, AL H
0779 BO 81 MOV AL, LPC_OUT ;SET PORT B AS OUTPUT
0778 EE out DX, AL H
077C  8A C7 MOV AL,BH ;RE-WRITE 8255 PORT A
077€ BA FB98 MOV DX, PORTA B
0781 EE oyt DX, AL H
0782 C3 RET
0783 READ_PORTB ENDP
H
te M
i DIAGNOSTIC CODE .
:
i® THIS CODE IS VIA INTERRUPT 92H .
;
; ERRORS: »
3 CUSTOMER LEVEL .| SERVICE LEVEL | SYMPTOM M
;
H 8 | 10XX ] RESET FAILURE »
H c | TIXX | LPC »
H [] | 12X I cvso PLAVBACK ERROR *
H E | 13XX | CVSD RECORD ERROR  #
3 D 1 WX | CVSD PLAYBACK-AFTER-*
H | RECORD ER »
H XX IS THE BIOS RETURN CODE  *
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DATA

R

0783 17 2_I1CON DB T2_1-T2_ICON
0784 83 % 0B 05 2F BA 08 10,10,17,5,47,186,11, -4
078C C9 CD 20 BA 0B FC DB 201,205,32,186,11,-4
0792 C8 CD 20 BA 0B FE DB 200,205,32,186,11,-2
0798 5C BA 0B 92,186
= 079A T2_1 = s
079A" FF DB
0798 07 T2_ABC DB 12 A-T2_ABC
079C 41 08 FD 0B AT,11,°3
079F 42 0A DR 'a' 10
07A1 U3 0B
0742 T2_A = s
07A2  FF 0B
07A3 08 T2_SELECT 08 12 S-T2_ szu:cr
. O7A4 87 4E Q7 2C 87 uF 08 87M, 'N';07H,",",87H ,'0',07,'," ,87H,"P'
07 2C 87 50
= 07AE 12_8 = S
. 07AE ﬁ A2 A2 A2 A2 FD 0B 16141, 161+1,161+1,161+1,161+1,-3,40-9
0785 7C FC DB 12143,-4
0787 17 T2_WAVE 0B T2_W-T12_WAVE
0788 20 2D 20D 3E 0B FC DB e
07BE 2D 2D 20 3E 0B FC D8 S L e
07C4 20 2D 2D 3E 0B FC 0B Teee>ti11, 0
07CA 2D 2D 20 3E 0B Te-e>t
= 07CE T2 W = S
O7CE  FF 0B -1
07CF 23 MIC_ICON 0B MIC_I-MIC_ICON
0700 BO BO 0B FE 0B 176,176,11,-2
0704 BO BO 0B FE 0B 176,176,11,-2
0708 B0 BO 0B FE DB 176,176,11,-2
070C B3 B3 0B FE DB 2
0760 B3 B3 0B FE 0B
O7E4 B3 B3 0B FE 0B
07E8 B3 B3 0B FE 08
O7EC B3 B3 0B FE 08 179,179,11,-2
07F0 €O D9 08 192,217
= 07F2 MIC_I = S
07F2 FF DB -1
O7F3 04 ARROW 0B A-ARROW
O7F4 2D 3E 3C 0B o<t
= 07F7 A =
07F7 03 01 FD 27 7D 01 0B 3,1,-3,40-1,12144,1,3,-4
03 FC
H DIAGNOSTIC ENTRY POINT
OTFF TALKER2_DIAG ~ PROC  FAR
O7FF 80 FC 01 cHP AH,01 ;CALL FOR SCREEN SETUP?
0802 76 12 JBE ‘I’ALKER 1CON
0804 80 FC 4E cHP ;CALL FOR LPC TEST?
0807 74 2D Jz LPC ns‘r
0809 80 FC u4F cup AH,'0' ;CALL FOR CVSD PLAYBACK?
080C 74 75 Jz cvso TEST
080E 80 FC 50 cHp ;CALL FOR CVSD RECORD?
0811 75 22 JINZ coonsv: H
0813 E9 08D3 R JHP CVSD_REC
SERRRRRRRR RN RSN
; SCREEN SETUP
LRRRRER
; PUT THE ICON AND ITS SELECTION CHARATER ON THE BCP MENU
0816 TALKER_ICON:
0816 By 07 MOV AH, TLK_WI1DTH ;WIDTH OF THE 1CON
0818 BD 0783 R MOV BP,OFFSET T2_1CO
0818 CD 81 INT LOCATE ;LOCATE POSITION ON MENU
081D 52 PUSH o 3 SAVI
081E CD 82 INT ;PUT ICON ON SCREEN
0820 BD 0798 R MOV BP orrsn 12_ABC
0823 5A POP ;7O ADJUST ROW & COL FOR 'ABC'
0824 52 PUSH 'SAVE AGAIN
0825 81 C2 0309 ADD Dx 0309n
0829 CD 82 INT iPUT 'ABC'
0828 BD 07A3 R MOV BP orrsn T2_SELECT
082E 5A POP oX ;ROW & COL FOR THE SELECTION 1D
082F 81 C2 0803 ADD DX, 0803H :
0833 CD 82 INT PRINT ;PUT SELECTION ID ON SCREEN
0835 GOODBYE:
0835 CF IRET ;RETURN TO DCP
: LPC DIAGNOSTIC
: SPEAK THE FIRST 10 WORDS IN THE ROM VOCABULARY
6 LPC_TEST:
6 E8 0966 R CALL  RESET ;RESET CARD
9 72 4D JC DIAG_RESET_ERR ;ERROR
8 LPC_SPEAK:
8 BD 0783 R MOV BP,OFFSET T2_ICON
E BA O70E MOV DX, SPEAKER_POS ; START CURSOR AT ROW 8 COL 16
1 CD 82 INT PRINT ;PUT ICON ON SCREEN
43 BD 07B7 R MOV B8P, orrssr rz WAVE
46 BA DA15 MOV DX, WAVE_PO! ;ROW & COL FOR SOUND WAVE
49 CD 82 INT PRINT $PUT SOUND WAVE
r 4B B9 0COA MOV CX,10 SCOUNTER FOR SPEAKING 10 WORDS
4E BB 0005 KOV BX,5 ;BEGIN WITH WORD 6
1 SPEAK:
151 PUSH  CX
2 B8 0201 MOV AX,0201H ;LPC_SPEAK wn'ru WORD INDEX
5 43 INC BX ;NEXT WORD |NDE:
6 CD 4D INT TALKER SSPEAK ...
8 3C 00 cMP AL, OK ; PASSED?
A T4 09 STATUS_CK IYES, WAIT TILL LPC SPEAK DONE
g LPC_ERR:
59
D B6 43 MOV DH ER_LPC_C2 SERROR 'C' IN CUSTOMER LEVEL
F 87 11 MoV BH, ER LPC_S2 SERROR 1100 IN SERVICE LEVEL
1 8A DB MOV BL,
3 EB 15 JHP suom TK_EX_LINK1
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STATUS_CK:
STATUS_CK2:
MoV

LooP
GOOD_TEST_END:
R
TK_EX_LINK1:
IN

MoV
out

JMP

PR

; CVSD PLAYBACK

T T ey

CVSD_TEST:
CALL

JNC
DIAG_RESET_ERR:
MOV

CONTINUE. CxSD TEST:

9%
TK_EX_LINK2:
JMP

€X, X SSET FOR MAXIMUM # OF LOOPS
AL,0

NMi_PORT, AL SMASK NMI

AH,02 {LPC STATUS FUNCTION ({AX=0200)
TALKER iB10S CALL

AL, 0K {LPC READY TO SPEAK?
STATUS_CK2 ,uo, WAIT,

LPC_ERR IF CX=0 THEN TIMEOUT ERROR
cX

SPEAK ;SPEAK NEXT WORD

OH,DH ;ZERO OH FOR GOOD RETURN
AL,NMI_PORT

L,

NMi_PORT, AL SENABLE NMI

TK_EX SEXIT

RESET ;RESET CARD

CONT INUE_CVSD_TEST

DH, ER_LPC_C1 SRESET ERROR "B"

BH, ER_LPC_S1 iSERVICE LEVEL RESET ERR
BL, AL ;B10S RETURN COD|

TK_EX

BP,OFFSET T2_ICON

DX, SPEAKER_POS

PRINT ;PRINT SPEAKER

BP,OFFSET T2_WAVE

0X,WAVE_POS
PRINT

3 PRINT WAVE

AX, 100H ;START ON 4K BOUNDARY

DS, AX STHAT 1S 100:0

ES,AX

1,01 ;BEGIN AT OFFSET 0

si,8i

CX,u4800%4/12  ;LOAD ENOUGH BYTES TO SOUND A TONE
$FOR 4 SECONDS

AX, AX
$FILL RAM WITH PATTERN FOR TONE
{THIS LOADS 6 BYTES OF 00'S

AX
;THIS LOADS 6 BYTES OF FF'S

AX

LOAD_LOOP

CX, 1800*Y 3SOUND & TONE FOR 4 SECONDS

AX,0101H ;CVSD Wi

. SAT 2800 B
TALKER 16O AND TRk

AL, AL
GOOD_TEST_END

DH,
BH,

BL,

TK_|

3 ERROR_OCCURRED?
3 IF NOT, GO ON AND EXIT

ER_CVSD_C1 ;SETUP FOR ERROR RETURN
ER_CVSD_S1

AL

EX EXIT TALKER DIAGNOSTIC

SRRBRERRRARER RN OB RNN

; CVSD RECORD TEST

JRRRRRRRRARAR RN N AN]

CVSD_REC:

RESET RESET CARD
DIAG_RESET_ERR  ; ERROR
DX, MIC
BP, OFFSET ”IC 1CON
PRIN ;PUT UP MICROPHONE ON SCREEN
DX, ARRW POSY
" ;BLINKING NORMAL INTENSITY ATTRIB.
BP, OFFSET ARROW
PRINT ;PUT UP BLINKING ARROWS ON SCREEN
X, 60 $DELAY
DELAY
AL, PORT_61H
AL, CLR_ SPKSH
PORT. 51" ;POINT SYSTEM SOUND MUX AT BEEPER
D, ARRO. POS2
PRINT BLANK ARROW
BL, 1 SETUP FOR SHORT BEEP
BEEP
AX, 01004 3 SELECT CVSD READ
BL,5 ;4800 BYTES PER SECOND
CX, 4800*S 5 SECONDS RECORDING TIME
g;,;?o" sBEGIN ON THE 4K BOUNDARY
g:ﬂsn JOFFSET OF ZERO
DS
ox
BX
TALKER
AL, AL ;ERROR OCCURRED?
RECORD_OK 3 |F NO ERROR OCCURRED, GO ON



;OTHERWISE FALL THROUGH

0918 83 Cy 08 ADD SP,8 ;ADJUST STACK FOR EXIT
091E us Mov OH, ER_CVSD_C2
0920 B7 13 MoV BH, ER_CVSD_S2 ;SETUP ERROR RETURN CODES
0922 EB 36 MP SHORT TK_EX1
0924 RECORD_OK:
0924 33 co XOR AX, AX
0926 CD 10 INT 10H ;CLEAR SCREEN
0928 B4 01 Mov AH, 1
092A BS 20 MoV CH, 20H
092C CD 10 INT 10H ;TURN OFF CURSOR
092E BD 0783 R MoV BP,OFFSET T2_ICON
0931 BA 070E MoV DX, SPEAKER_POS
0934 CD 82 INT PRINT ;PUT UP SPEAKER ON THE SCREEN
0936 B3 01 MoV BL,1 ;SETUP FOR SHORT BEEP
3 0938 E8 0298 R CALL BEEP
0938 B9 0028 Mov CX, 40 ;DELAY .8 OF SECOND
093E E8 0976 R CALL DELAY 5 DELAY BEFORE PLAYBACK
0941 BD 07B7 R MoV BP,OFFSET T2_WAVE
094l BA 0A15 MoV DX, WAVE_POS
0947 CD 82 INT PRINT ;PUT UP ARROWS COMING FROM SPEAKER
0949 5B POP BX
094A 59 pop CX
0948 1F PoP DS
094C  5E POP s
') 0940 B8 .0101 MOV AX,0101H
0950 COD 4D INT TALKER 3 PLAYBACK
0952 0A CO OR AL,AL
0954 74 08 Jz PLAYBACK_OK ; ERROR OCCURRED ON PLAYBACK?
;1F NOT GO ON
0956 B6 44 MoV DH, ER_CVSD_C1 3 IF SO FALL THROUGH
0958 B7 14 MoV BH, ER_CVSD_S3
095A TK_EX1:
095A 8A D8 BL,AL
095C EB 02 SHORT TK_EX
095E PLAYBACK_¢
095E B6 00 DH,0 ;SETUP NO ERROR RETURN
H
; RETURN_TO DCP :
H TEST PASSED: :
H DH = 0 :
H TEST FAILED: :
H DH = ASCI| ERROR CODE IN CUSTOMER LEVEL :
H BX = ERROR CODE IN SERVICE LEVEL :
0960 TK_EX:
0960 B2 00 Mov oL,0
0962 9 STC
0963 CA 0002 RET 2
0966 TALKER2_DI1AG ENDP
;
; RESET H
H RESET CARD TO NORMAL CONDITION H
0966 RESET PROC NEAR
0966 33 CO XOR AX, AX ;CLEAR AH
0968 CD 4D INT TALKER
;TO RESET CARD
096A 3C 00 CHP AL, 0K sRESET OK?
096C 74 07 JzZ RESET_OK ;YES
096E B6 42 MoV DH,ER_LPC_C1 SERROR 'B' IN CUSTOMER LEVEL
0970 B7 10 MoV BH, ERZLPC_S1 SERROR 10XX IN SERVICE LEVEL
0972 B8A D8 MoV BL,AL
0974 F9 STC
0975 RESET_OK:
0975 C3 RET
0976 RESET ENDP
;
; DELAY H
H THIS ROUTINE WAITS APPROXIMATELY CX * .10 SECONDS H
: BEFORE RETURNING :
ON ENTRY: <
CX = DELAY TIME :
ON EXIT: :
DX = :
0976 DELAY PROC NEAR
0976 DEL10:
0976 51 PUSH (23
0977 B9 3340 Mov C€X,13120 3DECIMAL VALUE TO GIVE WAIT TIME
;OF .1 SECOND
097A DEL20:
097A E2 FE LooP DEL20
097C 59 pPoOP (2.3
. 097D E2 F7 LooP DEL1O
d 097F C3 RET
0980 DELAY  ENDP
ASSUME  DS:DATA
H
;NMIOFF
H THIS PROCEDURE IS CALLED TO DISABLE NMI AND SELECTED
; INTERRUPTS ON THE 8259.
3 INPUT
» H BL=MASK TO DISABLE 8259 INTERRUPTS
;O0UTPUT
; AX=INITIAL TIMER1 VALUE
~ H BL=ORIGIONAL 8259 MASK
0980 NMIOFF  PROC NEAR

S HRRROTE##®
sALL INTERRUPTS ARE ABOUT TO BE DISABLED. THERE IS A POTENTIAL
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0980 B0 10

AO
0984 BO 70
86 E6 43

2000c0000
@
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m
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°
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m
o
»
o

co000000 O ©
0
o
m
=
=

0
09A8 88 00u0
08
09AD E8 0A2D R

0980 Eg 0A41 R

09C8 83 2E 006C R 01
Q9CF  FF Og 006E R

09D6 01 1E 006C R
09DA 73 04

090C FF 06 006E R
09E0 83 3E OO6E R 18

9
09E7 81 3E 006C R 0080
09ED 7C M1

09EF C7 06 006E R 0000
09F5 81 2E 006C R 00BO

09FB €6 06 0070 R 01

0
0A03 Eg 0A52 R

0AO7 E3 0A

0AOE E2 FC

0A17 8

26 0017 R OFFO
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THAT THIS TIME PERIOD WILL BE LONG ENOUGH TO MISS TIME OF
DAY INTERRUPTS. FOR THIS REASON, TIMER1 WILL BE USED TO
KEEP TRACK OF THE NUMBER OF TIME OF DAY INTERRUPTS WHICH
WILL BE MISSED. THIS INFORMATION IS USED AFTER THE
OPERATION TO UPDATE THE TIME OF DAY.

MoV AL, 10H
ouT NMI_PORT, AL
MoV H

uT TIM_CTL,AL
PUSH AX

OP AX
MoV AL,OFFH
out TIMER+1, AL
PUSH AX
POP AX
out TIMER+1, AL

CALL  CLOCK_WAIT

DISABLE NMI

NO KEYBOARD INTERRUPT

SELECT TIMER1,LSB-MSB, MODE O,
BINARY COUNTER

INIT THE COUNTER

DELAY

INITIAL COUNT
OUTPUT LEAST SIGNIFICANT BYTE
DELAY

OUTPUI MOST SIGNIFICANT BYTE
WAIT IF TIMERO IS ABOUT TO
INTERRUPT

SELECT TIMER1 INPUT FROM TIMERO

N A
SAVE INITIAL VALU[ fOR CLOCK

POINT DS AT BIOS DATA SEGMENT
; WAIT (F TIMERO IS CLOSE T0

GET THE INITIAL VALUE OF TIMER)
UPDATE NUMBER OF INTERRUPTS

SEE IF THERE 1S _A PENDING

SAVE 0 AS COUNT IN ISSUING USER

SAVE IT FOR REUSE IN ISSUING USER
UMBER OF TIMER INTERRUPTS TO
JUMP IF TIMER_LOW DID NOT SPILL
1

TEST FOR COUNT TOTALING 24 HOURS
VALUE = 24 HOUR VALUE?

| LUE
VALUE REFLECTS CORRECT TICKS PAST
INDICATES 24 HOUR THRESHOLD

COUNT FOR NUMBER OF USER
ERO DO NOT ISSUE ANY
SAVE ALL REGISTERS SAVED PRIOR TO
THIS PROVIDES A COMPATIBLE

MoV AL, 30H ;
our NMI_PORT, AL
jmmmmne READ TIH[Rl “NOW AND SAVE THE_INITIAL VALUE
CALL EAD_TIME ; GET _TIMER1 VALUE |
Pusu i
IN AL, INTAOY ; READ CURRENT MA!
XCHG AL, ; SWAP OLD AND EH MASKS
ouT INTAO1, AL ; OUTPUT MASK TO THE 8259
POP AX
RET
NMIOFF  ENDP
iNMION
3 THIS PROCEDURE IS CALLED TO ENABLE NMI AND SELECTED
H INTERRUPTS ON THE 8259 AND UPDATE TOD INFO
S INPUT
H AX=INITIAL TIMER1 VALUE FROM NMIOFF
H BL=8259 MASK
;O0UTPUT
H NMI & 8259 ARE ENABLED AND TOD IS UPDATED
NMION PROC NEAR
USH DS
PUSH BX
PUSH AX
MoV AX, 4oH H
MoV »
CALL CLOCK_wWAIT
3 WRAPPING
CALL READ_TIME
POP H
sus BX, AX H
: MISSED
MoV AL, OAH :
ouTt INTAOD, AL ; INTERRUPT FROM TIMER O
IN AL, INTAOO
AND AL, 1
Jz J16_2
sus BX,1 5 YES ACCOUNT FOR IT
JAE J16_2 : OK IF RESULT >= 0
XOR BX, BX
PUSH BX ;
3 TIMER INTERRUPTS
suB TIMER_LOW, 1 ; SUBTRACT 1 FROM TIMER
JNC _ ; OK IF NO BORROW
DEC TIMER_HIGH
JMP SHORT J16_5
J16_2: PUSH BX H
H TIMER INTERRUPTS
ADD TIMER_LOW, BX ; ADD N
5 TIM
JKC J16_4 H
; OVER TO TIMER_H
INC TIMER_HIGH
J16_4:  CMP TIMER_HIGH,018H ;
JNZ J16_5 H JUHP IF NOT 24 HOURS
CMP TIMER_LOW,0BOH ;
Ji H NDT 24 HOUR VALUE?
jome——— TIMER HAS GONE 24 HOURS
MoV TIMER_HIGH, 0 3 ZERO OUT TIMER_HIGH VA
sus TIMERZLOW, OBOH H
; 00BOH
Moy TIMER_OFL, 1 :
J16_5: POP AX ; RECOVER COUNT
POP BX ;RECOVER 8259 MASK
PUSH AX 5 SAVE COUNT
CALL ENABLE H ENAELE ALL INTERRUPTS
POP cX i CX:=AX,
H TIME INTERRUPTS
Jexz J16_61 H
H INTERR PTS
PUSH bs i
3 INT 1C CALL FROM TIMER
PUSH AX H
; INTERFACE TO 1C
PUSH [ :
J16_6:
INT 1CH

LoopP J16_6
DX

TRANSFER CONTROL TO USER
INTERRUPT

DO ALL USER TIMER INTERRUPTS

; RESTORE REGISTERS

DS
CLOCK 1S UPDATED AND us:ﬁ INTERRUPTS 1C HAVE BEEN |SSUED.
CKECK IF KEYSTROKE OCCURED

JZ IN6_7

OF MISSED
CLEAR ALT, CLRL,LEFY AND

; AL WAS SET DURING CALL TO ENABLE
5 NO KEY WAS PRESSED WHILE SYSTEM

; WAS MASKED
------=CLEAR SHIFT STATES-DONT LEAVE POSSIBILTY OF DANGLING STATES

USCR OF MISSED KEYBOARD INPUT
RIGHT S|

IFTS
CLEAR POTENTIAL BREAK OF INS,CAPS,NUM AND SCROLL SHIFT
WORD PTR KB_FLAG, OFFOH



0A41

5A
c3

26 0088 R 1F
0080

0048
0AT4 R

co
43

40
chy

c
012¢

76
43
FF
41
u
62

01

c3
21

AO

ARD KB_FLAG 2,1FH  ;CLEAR FUNCTION STATES
MOV BX; BOH ;BEEP DURA
MOV CX, u8H BEEP HALF TCVOLE FREQUENCY

e, AL welwoise 3 INDICATE MISSED KEY
POP os
RET

NMION  ENDP

.cu.ocx WAIT

3 THIS PROCEDURE IS CALLED WHEN THE TIME OF DAY

H 1S BEING UPDATED. IT WAITS IF TIMERO IS ALMOST

; READY TO WRAP UNTIL IT IS SAFE TO READ AN ACCURATE

H TIMER?.

3 INPUT

NONE.

louteur

H NONE. AX IS DESTROYED.

;

CLOCK_WAIT PROC  NEAR
XOR AL, AL ; READ MODE TIMERO FOR 8253
ouT TIM_CTL, AL ; OUTPUT TO THE 8253
PUSH  AX
POP ; WAIT FOR 8253 TO INITIALIZE
N AL, TIMERO ; READ LEAST SIGNIFICANT BYTE
XCHG AL, AH 3 SAVE 1
IN AL, TIMERO ; READ MOST SIGNIFICANT BYTE
XCHG AL, AH ; REARRANGE FOR PROPER ORDER
cHp AX,THRESHOLD ~ ; 1S TIMERQ CLOSE TO WRAPPING?
Jc CLOCK_WAIT  JUMP IF CLOCK IS WITHIN THRESHOLD
RET ; OK TO READ TIMER1

CLOCK_WAIT ENDP

{THIS ROUTINE WILL READ TIMERT. THE VALUE READ IS RETURNED IN AX.

READ_TIME PROC NEAR

MoV AL, 4OH 3 LATCH TIMERT

ouT TIM_CTL,AL

PUSH AX 5 WAIT FOR 8253 TO INIT ITSELF
oP AX

IN AL, TIMER+1 5 READ L

MOV AH, AL 3 SAVE T IN HIGH BYTE

PUSH 3 WAIT FOR 8253 TO INIT ITSELF
POP AX

N AL, TIMER+1 READ MSB

!
XCHG AL, AH PUT BYTES' IN PROPER ORDER

RET
READ_TIME ENDP

B
: ENABLE
H THIS PROC ENABLES ALL INTERRUPTS. IT ALSO SETS THE 8253 TO
B THE MODE REQUIRED FOR KEYBOARD DATA DESERIALIZATION,
H BEFORE_THE LATCH FOR KEYBUARD DATA IS RESET, BIT O OF THE
: 8255 IS READ TO DETERMINE WHETHER ANY KEYSTROKES OCCURED
H WHILE THE SYSTEM WAS MASKED. OFF.
i INPUT
H BL=8259 MASK
; OUTPUT
3 AL=1 HEANSEA KE‘:’ WAS STRUCK DURING DISKETTE 1/0. (OR NOISE
; LIN
5
B AL=0 MEANS THAT NO KEY WAS PRESSED
H A 05 DESTROVED. AL OVAER REGISTERS REMAIN INTACT.
:
ENABLE PRI NEAR

PUSH DX ; SAVE DX
f - RETURN TIMER1 TO STATE NEEDED FOR KEYBOARD 1/0

MOV AL,011101108

ouT TIH_CTL, AL

PUSH  AX

POP 3 WAIT FOR 8253 TO INITIALIZE

: ITSELF

MOV AL, OFFH ; INITIAL VALUE FOR 8253

out TIMER#1, AL : LSB

PUSH X

"AIY
CHECK IF MY KEVSTROKES DCCURI'.D D::I;INGOI;ISKEIYE TRANSFER

AND AL O1H BIY"‘ MEANS KESTROKE HAS OCCURED
SAVE IT ON THE STACK
ENABL[ ALL INTERRUPTS WICN HERE ENABLED BEFORE TRANSFER
Mov AL, BL GET MA!

ouT lNTAO‘ AL
STI
jum—— ENABLE NM! INTERRUPTS
N AL, NMI_PORT ; RESET LATCH
ROV AL,80H i MASK TO ENABLE NMI
ouT NMi_PORT, AL i ENABLE
POP AX 3 PASS BACK KEY STROKE FLAG
pop X
ENABLE ENDP
+ KB_NOISE
H THIS ROUTINE 1S CALLED WHEN GENERAL BEEPS ARE REQUIRED FROM
H THE SYSTEM.
$INPUT
1 BX=LENGH OF THE TONE
H CX=CONTAINS THE FREQUENCY
$ouTPUT
H s ALL REGISTERS ARE MAINTAINED.
SHIN
H AS CX GETS LARGER THE TONE PRODUCED GETS TOWER IN PITCH.
H
KB_NOISE PROC * NEAR
sTI
PUSH
PUSH  BX
PUSH X
N AL,061H ; SET_CONTROL INFO
USH  AX i SAVE
L00PO1:

AND AL, OFCH TURN OFF TIMER GATE AND SPEAKER
DATA
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OQUTPUT TO CONTROL
HALF CYCLE TIME FOR TONE
SPEAKER OFF

0A82 0OC 02 OR AL,2 TURN ON_SPEAKER BIT
0A84 E6 61 out 061H, AL OUTPUT TO CONTROL
0A86 59 PoP cx
0A87 51 PUSH  CX ; RETRIEVE FREQUENCY
0A88 E2 FE Loopr  § i ANOTHER HALF CYCLE
0ABA 4B DEC BX ; TOTAL TIME COUNT
0A8B 59 POP [543 ; RETRIEVE FREQ.
0ASC 75 €D JINZ LOOPO1 ; DO ANOTHER CYCLE
0ABE 5 POP : RECOVER CONTROL
F E6 61 ouT 061H, AL ; OUTPUT THE CONTROL
0A91 59 POP
0A92 5B POP BX
0A93 58 POP
0A94  C3 RET
0495 KB_NOISE ENDP
0A95 SETUP_FLAG2:
0A95  FC CLD ;CLEAR DIRECTION FLAG
0A96 53 PUSH  BX
0A97 51 PUSH  ©CX ;SAVE REGISTERS
0A98 1E PUSH DS
0A99 E9 06ED R JMP FLAG_SETUP2 SRETURN
0A9C SETUP_FLAG:
0A9C  FA oLt
0A9D EB 075C R CALL  READ_PORTB
0AAO FB STI
0AA1  E9 0380 R JMP FLAG_SETUP
0800 ORG  QBOOH
= 0B0O TABIDX EQU S
BOO 0C90 R OW OFFSET ADOO
B02 0DO1 R oW OFFSET A001
BO4 OEAE R oW OFFSET Af
B06 10DC R oW OFFSET Al
B0O8 116C R DW OFFSET Af
A 1107 R DW OFFSET A0024
B0C 1219 R DW OFFSET Al
BOE  12A8 R oW FFSET A
0 130F R oW FFSET Al
2 137D R oW FFSET Af
14 13F8 R oW FFSET A
16 14A9 R oW FFSET Al
18 1505 R oW OFFSET B00O01
1A 1588 R oW OFFSET B0002
1C 15F5 R oW OFFSET B0003
E 1643 R DW FFSET BOOOY
0 1689 R oW FFSET B
2 1705 R DW FFSET B
4 1781 R oW FFSET B(
6 17C9 R oW FFSET B¢
8 1849 R oW FFSET B
A 1888 R oW FFSET B0
C 18F7 R oW FFSET BOO1
E 1920 R oW FFSET 8001
0830 1999 R oW FESET B0013
0B32 19CB R bW FFSET BOO14
0B34 1A27 R W FFSET 8001
0836 1A58 R oW FFSET B0O1
B33 1AC7 R oW FFSET 8001
B3A 1B07 R oW FFSET BOO1
B3C 1848 R oW FFSET 8001
B3E 1BB5 R DW FFSET BOO2!
B4O 1C27 R oW FFSET BOO2
Bu42 1CA1 R DW FFSET BOO2:
Buy 1D17 R DW FFSET BOO2.
B4U6 1DA1 R DW FFSET BOO2Y4
Bu8 1E2D R DW FFSET B0025
BUA 1ECT R oW FFSET 80026
BUC 1EF5 R oW OFFSET B0027
BYE 1F83 R oW OFFSET B0028
BS50 1FFB R oW OFFSET END_PGO
= 0B52 TABO  EQU
0852 0C90 R oW OFFSET B0029-2000H
0 0020 R oW OFFSET B0030-2000H
0856 0DS0 R DW OFFSET B0031-2000H
0B58 O0DAA R oW OFFSET
0BSA OEIC R oW OFFSET BI
0B5C 0E82 R DW OFFSET B
0B5E OF1A R DW OFFSET B0035 H
B60 OF70 R OW OFFSET B0036-2000H
B62 1000 R DW OFFSET B0OO37-2000H
864 1034 R DW FFSET
866 1062 R DW FFSET
868 1008 R bW FFSET
B6A 1116 R DW FFSET BOO41 H
B6C 117C R oW FFSET
BGE 11F0 R DW FFSET BOOY.
B70 122A R DW OFFSET BOOUY
B72 1200 R DW OFFSET BOOY
B74 1352 R DW FFSET BOOUG-2000H
B76 13CA R oW FFSET BOOU7-2000H
B78 141A R oW FFSET 4
B7A 1488 R OW FFSET BOOL
B7C 14E0 R oW FFSET
B7E 150E R oW FFSET BOO5 H
B8O 1584 R OW FFSET BOOS:
B82 1604 R oW FFSET BOC
B84 1670 R DW FFSET by
886 170C R oW FFSET 5 H
B88 1766 R oW FFSET
BBA 17FE R oW FFSET H
B8C 1844 R oW FFSET
BSE 18AA R oW FFSET
890 18FB R oW FFSET [
B92 1953 R oW FFSET
B4 19A2 R W FFSET
B96 19F3 R DW FFSET
B98 1A57 R bW FFSET
B9A 1AD2 R oW FFSET
B9C 1BOF R [ FFSET Cf
B9E 1B49 R oW FFSET CO01 H
1888 R oW FFSET CC
BA2 18F9 R o FFSET C001
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HORDS BEGIN

A0019

E
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0B
o8
o8
o8
08
]
0B
[
o8
-]
o8
0B
-]
]
08
08
08
08
D8
b8
DB
o8B
B
DB
08
o8
o8
13
(-3
DB
DB
DB
]
D8
0B
08

08
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OFFSET E0012-6000H
grrs:r END_PG3-6000H

(TABO=TABID)
(TAB1-TABID.
{Tho3-TaB1Bx
. ; DANGER

OEH, 0E8H, OCOH, OEDH, 018H, 0D3H, 08CH, 093H, OEBH
096H,053H, 06DH, 033H, 04 1H, 02EH, 058H, OLEH, 0B1H
0DDH, 03AH, 0BAH, 0B4H, 039H, 0DIH, 056H, 089H, 0DCH
0B1H, 068H, 064H, 083H, 028H, 0C6H, DE6H, 0ACH, 092H
OUSH,041H,071H,0D2H, 051H, 053H, OE6H, 024H, 0D5H
045H, 084H, 019H, 0DSH, 074H, OCUH, 02AH, 0DTH, 0T4H
085H, 0BBH, OLEH, 025H, 091H, 0D4H, 035H, OCCH, OD8H
0C6H, 022H, O4EH, 056H, ODFH, 062H, 0ATH, 084H, 0T5H
05DH, 07DH, ODH, 0BDH, 09AH, 092H, 079H, ODH, 035H

02EH, 07AH, 048H, 0D6H, 035H, 0D6H, 0BBH, 068H, 029H
059H,0DBH, 050H, 09AH, 06 1H, 086H, 06CH, 09H,, OU3H
0BUH, 0BEH, 0B3H, 092H, OCTH, OF6H, 062H, 0C8H, 09H
0A9H,052H, 016H, OFEH, 03FH

S TIME HAS EXPIRED
OEH, 058H OCU4H, 024H, 02H, 063H, OEBH, 05AH, 092H

029H,063H, 09FH, 0B1H, 0B8H, O4CH, 089H, 034H, 0TDH
OAGH, 094H, 033H,0A5H, 0B3H, OEIH, 059H, 072H, OEBH
052H,0EFH, 08EH, 06TH, OCDH, OA9H, OUBH , 023H, 0D6H
09CH, 035H, 0ESH, OUGH, OFSH, OEEH, 074H, 0BEH, DE2H
06BH, OCCH, 075H, OF 3H, 039H, 073H, 0ACH, 076H, 08BH
OUDH, OETH, 02CH, 0D9H, OCBH, 022H, 056H, OAFH, 02BH
017H,020H, 08FH, 09EH, 0B5H, OEEH, 0D2H, 0ALH, 0BUH
07AH,055H, 0B9H, 063H, 0D6H, OEEH, OAEH, 018H, OE3H
02EH, 0L 1H, 032H, 03AH, 02BH, 095H, OABH, 07AH, 08AH
028H,09DH, OELH, OAEH, 068H, 0ASH, 05CH, 033H, 0B5H
03BH,0A3H, 091H,032H, 0EDH, 034H, OEEH, 08CH, 056H
032H,035H, 0DBH, 0B8H, 023H, 07BH, O9H, 091H, 6CCH
OE2H, 0BEH, 062H, 039H, 054H, 022H, 069H, 0D8H, 093H
OE3H,062H, 08FH, 034H, 06AH, 02BH, 086H, 0D2H, OCUH
093H,011H,020H, 047H, 020H, 09H, 018H, OAOH, 079H
088H, 033H, 035H, 06FH, 061H, OESH, 06 1H, OCEH, 05AH
0BCH,087H, 06FH, OC5H, 039H, 068H, 020H, 0EGH, 0B6H
039H, OESH, DACH, 025H, 06BH, 0F8H, OE6H, OE4H, 083H
0D6H, OAUH, 069H, ODIH, 073H, OCEH, ODAH, 0BCH, 085H
Ou7H,0DDH, 03EH, 07BH, 073H, 069H, OEAH, OFEH, 064H
OEDH, ODSH, 0AQH, 0A9H, ODSH, 099H, 072H, 094H, 020H
026H, 0DAH, 057H, OCAH, 05 1H, 08DH, OAAH, 072H, 02EH
OEH, 0D7H, 050H, O4AH, 0A2H, OEAH, OC6H, 00H, 053H
0B9H, 06AH, 08OH, 01H, 08DH, OBBH, 022H, 020H, 05H
OC1H, 036H, 0BSH, 064H, OEEH, 09 1H, 089H, OCFH, 0DUH
082H,089H, 077H,0CFH, 039H, 063H, 08BH, 066H, ODEH
03DH, OFBH, OF4H, OADH, OAAH, 05AH, OE7H, OECH, ODOH
037H,0ECH, 012H,018H,012H, 051H,01FH, 05CH, 0BAH
OABH, 0D8H, 06H, 01H, ODH, 026H, 011H, 080H, DA6H
05CH, 0DH, OFOH, 06CH, 0BBH, 0TH, 09EH, 049H, 0TSH
0COM, 033H, OAEH, 06H, 078H, 07CH, OCH, 01H, 09BH
OBFH,021H,020H, 031H, 033H, OCH, 060H, 060H , 064H
020H, 068H, 0BAH, 056H, 09CH, 0DSH, D46H, ODTH, 013H
098H, 08DH, OD7H, 01CH, 0DBH, DAUH, 06AH, OCFH, 019H
07BH, 02CH, 098H, 02EH, 0F9H, OEBH, OECH, 025H, 076H
085H, 07AH, 097H, 073H, 056H, 09TH, OE9H, 0ASH, 058H

OCEH, 055H, OBDH, 0BBH, 097H, 06 FH, 05EH, 057H, 02BH
06AH, 05AH, OBEH, 064H, 05CH, 035H, 02AH, OETH, O54H



O0E60 E7 71 17 CF 96 1B o8 OE7H,071H,017H, 0CFH, 096H, 01BH, 0ABH, 0DBH, 050H

0E69 %g Eg Sg B7 1A 57 ;] 022H, 079H, 0ACH, OBTH, 01AH, 057H, 0ASH, OA4H, 095H
OE72 g; Qg ;60 29 53 74 08 OBEH, 0AG6H, 050H, 029H, 053H, 074H, OCTH, OE6H, 0T6H
0E7B g;’ 2‘51 A; 98 89 DB 08 027H,0C7H,011H, 09BH, 089H, 0DBH, 093H, 0ASH, OASH
OE8Y gg gg ;(‘J 8F 91 9A DB O4CH, OCEH, 011H, 08FH, 091H, 09AH, 063H, 095H, 080H
0E8D ?2 lzls ;2 76 49 02 o8 03DH, 042H, 078H, 076H, O49H, 02H, OF6H, 02BH, 0SAH
0E96 g; ;; gg CA DF AD 0B 031H,011H,089H, OCAH, ODFH, 0ADH, 0BBH, 079H, 028H
OE9F g? ‘3]; ;lg 6A DE 75 [:] 02AH, 07FH,076H, 06AH, GDEH, 075H, 03 1H, 030H, 039H
OEA8 88 E4 54 AC FF 07 2] 088H, OE4H, O54H, OACH, OF FH, 07TH

GEAE 0c 68 BA 52 00 20 ROU20 58" Sow,06bH-0man, 052H, 63m, o50m0T9H, 0AH, 0AOH
0EB7 ég zg sg 4 C9 E6 [:] OCUH, OACH, 0AGH, 014H, GC9H, OE6H, OE9H, OCIH, 086H
0ECO ;g gg ‘ég 96 25 2B 0B 010H, 085H, 079H, 096H, 025H, 02BH, 052H, 052H, OECH

Segments and groups:

Name Size align combine class
ABSO . . . . . .. ... ... 7C00 AT 0000
DATA . . . . . . .. .. .... 0088 AT oouo
DKDATA . . . . . . . ... ... ou28 AT 006!
DUMMY. . . . . . . . . ... .. 0248 AT 0001
STACK, . c e e e e e e e e 0100 AT 003
TKRSEG , TFFF PARA NON
VIDEO_RAM, 4000 AT B80!
A . . 002A AT 005
Symbols:
Name Type Value Attr
Ac v e Number O7F7 TKRSEG
AGOO6. . . . . ... ... Number 0C90 TKRSEG
ABOT9. . . . ... L. Number 0001 TKRSEG
A0020 e e e e e e e e e Number OEAE TKRSEG
A0022 . . Number 10DC TKRSEG
A0023. . . - . Number 116C TKRSEG
ADO24. . . . .. L. ... Number 1107 TKRSEG
AD025. . . . . ... ... Number 1219 TKRSEG
ABO26. . . . . ... Number 12A8 TKRSEG
ABO27. . . . . .. ... Number 130F TKRSEG
A0028. . . . . .. ... .. Number 1370 TKRSEG
A0033. . . . . ... Number 13F8 TKRSEG
ADO34. . . . . L. L. ... Number 14A9 TKRSEG
ACL_ERROR. . . . . . . . .. .. Number 0003
ACLOFF. . . . . . . . .. ... Number 0001
ACTIVE_PAGE. . . . . . . . . .. L BYTE 0062 DATA
ADD. . . . v v e e e e e e e L NEAR 01F2 TKRSEG
ADDR_6845. . . . . . . . . . . . L WORD 0063 DATA
ALT_INPUT. . . . . . . . . . .. L BYTE 0019 DATA
ALT_KEY. . . . . . o v v v 0 o . Number 0038
ALT_SHIFT. . . . . . .« .+« v . . Number 0008
ARROW. . . . . . . . o ¢ o o 4 . L BYTE O7F3 TKRSEG
ARROW_POST . . . . . . . . . . . Number 890D
ARROW POS2 . . . . . . . . . . . Number 890D
ATTACH ACL . . . . . . . . . . . N PROC 0357 TKRSEG Lergth =0023
AUDIOB254. . . . . . ... ... Number 0002
AUDIO_CHN. . . . . . . . . . . . Number 0040
BOOOT. . . . . . . . .« o o 4 . . Number 1505 TKRSEG
BO0O2. . . . . . . .. . ... . Number 1588 TKRSEG
BOOO3. . . . . .. .. ... . Rumber 15F5 TKRSEG
BOOO4. . . . . . . ... ... Number 1643 TKRSEG
B000S. . . . . . . . . . . . Number 1689 TKRSEG
BOOO! c e e e e Number 1705 TKRSEG
80007 .. Rumber 1781 TKRSEG
B0008. .. ... Number 17C9 TKRSEG
8000 . .. Number 1849 TKRSEG
BOO1O. . . . . . . ... Number 1888 TKRSEG
BODIT. . . . . v v v e e Number 18F7 TKRSEG
BOOI2. . . . . . . ... Number 192D TKRSEG
BOO13. . . . . . . .. ... Number 1999 TKRSEG
BOOI4. . . . . . ... Number 19CB TKRSEG
BOO15. . . . . . . ... ... Number 1A27 TKRSEG
BOO16. . . . . . . . ... ... Number 1A5B TKRSEG
BOOI7. . . . . . . ... Number 1AC7 TKR
BOO18. . . . . . .. ... Number 1807 TKR!
BOO19. . . . . . ... ... Number 1B4B TKR
B0020. . . . . . . ... ... Number 1BBS TKR
B80021. . . .. Number 1C27 TKR:
B0022. .. Number 1CA1 TKR
B80023. . . Number 1D17 TKR!
80024, . .. Number 1DA1 TKRS!
B0025. . .. . Number 1E2D TKRSI
B0026. . Number 1EC7 TKRSEG
80027 Number 1EF5 TKRS|
B0028 Number 1F83 TKR
B0029. . Number 2C90 TKR:
B0030. . . Number 2020 TKR:
B0031. . Number 2D50 TKR:
B0032 .. Number 2DAA TKR
80033 Number 2EI1C TKR:
B0OO3Y .. Number 2E82 TKR!
80035 .. . Number 2F1A TKR!
BOO36. . . . . . .. ... . Number 2F70 TKR
Number 3000 TKR:
Number 3034 TKI
Number 3062 KRS|
Number 3008 TKRSEG
Number 3116 TKRSEG
Number 317C TKRSI
Number 31F0 TKRS|
Number 322A TKRS|
Number 3200 TKRSI
Number 3352 TKRS|
Number 33CA TKRSI
Number 341A TKRSEG
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BAD_CMD. .
BAD_CRC. .
BAD_DMA. .
BAD_NEC. .
BAD_SEEK .

BANK_TEST_START.
BASIC_PTR, . .

®
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20000090 99299
=31
9900008

N o
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QOO0QQNQ0QQ00
2950000000000
=3

=3
3
~

Q
=3
S
£
w

CHKTKR_ACL .
CHK_END.
CHN_OFF
CHN_ON .
CLICK ON . . .
CLICK_SEQUENCE
CLOCK WAIT . .
CLR_MUX. .
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Number
Number
Number
Number
Number
Number
Number
Number
Number

Number
Number
Number
Number
Number
Number
Numbe r
Numbe r
Number

Numbe r

Number
Number
Number
Number
Number
Number
Number

TKRSEG

TKRSEG

TKRSEG
ABSO
TKRSEG

TKRSEG
TKRSEG
TKRSEG

DUMMY
DATA

TKRSEG

TKRSEG

TKRSEG

TKRSEG

TKRSEG

TKRSEG

TKRSEG

Length

Length

Length

Length

Length

=0068

=0022

=00U6

=000C

=0014




COUNTER CK . . . . . . . . ...
CPUREG e

CRC_REG. PP
CRTREG . . . . . . . . ... ..
CRTCOLS . . . . . . ... ...
CRTZLEN. . . . . . . ... ...
CRTMODE . . . M-
CRT_MODE_SET . . . . .. . ...
CRTZPALLETTE . . . . . . . ...
CRI_START. . . . . . . ... ..
ET_PTR . . . .
CTL_KEY. .
CTL_SHIFT.
CTRG . . . . .
CIR1 . . . . .

CTR2 . . . .
CTR_LATCH. .
cr_Ep. . .

‘e .

CURSOR_MODE .

CVSDR., . . . . . ... ...
CVSDRITBL. . . . . . . . ..
CVSDRTUSER . . . . . . . . ..
CVSDW, . . . . -

SOW_TBL. . . . .
CVSDW_USER . . . . .
X, ... ...

I}
2
a

) S,

..:§
a8

NOVEFWN =00 NONEGR

S
28gs
®

28

29990UDog

8

[3=1=1}

59. . 1.l
A_AREA. . . . . . .

DATA_WORD. . . . .
DCP_MENU_PAGE. . .
DCP_ROW_COL. . .
DCP_RUNNING.
DECODE . PR
DELIO. . . . . . .. ...

L NEAR
Number

0097
0038

TKRSEG

TKRSEG
TKRSEG

TKRSEG

TKRSEG
TKRSEG
TKRSEG

TKRSEG
TKRSEG

TKRSEG

Length =0008
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DEL20 fe e e L NEAR 097A TKRSEG
DELAY, . . .. N PROC 0976 TKRSEG Length =000A
DELAY_RATE . .. Number 000F
DEL_K . Number 0053
DIAG_| RESET ERR .. L NEAR 888 TKRSEG
DIAG_RETRY ™. ... L BYTE 020 DKDATA
DlAc _TABLE_| PTR .. Number 4000

.. Number
DISKET'I’E STATUS . L BYTE 041 DATA
DISK_POINTER . L DWORD 0078 ABSO
DK BUF LEN . Numbe r 200

L BYTE 0078 DATA
u21 DKDATA Length =0007
XXDATA

DA BDUNDARV
ngcc_snrus‘

DRIVE_ENABLE
EO . Number 097 TKRSEG

E0003 Number E31 TKRSEG
E0004 Number 7E59 TKRSEG
E0006. . Number EDD TKRSEG
E0007 .. Number F16 TKRSEG
E0008 . Number F37 TKRSEG
E0010 . . .. Number F8o TKRSEG
E0011 .. .. Numbe r F90 TKRSEG
EQ012, e e Number 7FAO TKRSEG
B8 . e e . L NEAR 267 TKRSEG
0. e e . L NEAR 26C TKRSEG
EDGE_CNT c e e L RD 067
PTR. . .. L 214
0 . . .. . . L NEAR 235 TKRSEG
N L NEAR 0240 TKRSEG
ENABLE . . . . . .. ... N PROC QAS52 TKRSEG Length =0022
ENCODE . . . . . .. ... Number 000D
END_PGO. . . . . . . . .. Numbe r FFB TKRSEG
ENDZPGY. . . o . DDl Number FFE TKRSEG
END_PG2. . . . . ... .. ... Numbe r FD9 TKRSEG
END PG3. . . . . ..o Number 7FE9 TKRSEG
Ce e e e e e Number 0020
EQUIP fLAO Ce e e e e e e L WORD 010 DATA
RROR, . . . . .. ... .... L NEAR 2FF TKRSEG
ERROR 0. . . . o oo L NEAR 376 TKRSEG
ERROR_ERR. Ce e e e e e L BYTE 293 TKRSEG
ER_CODEBZSA‘ f e e e e e e e e Number 002
ER_CODE8B255. . . . . . . . . . . Numbe r 001
ERCVSD C1 . . . . . . ... .. Number Q044
ERCVSDC2 . . . . . . . ... . Number 0045
ERCVSD ST . . . . . ... ... Number 012
ERCVSD_S2 . . . . . . .. ... Number 13
ER_CVSD_S3 . . . . . Numbe r 4
ER_LPC_C1. . . .. . . Number 42
ER_LPC_C2 . . . . Number 43
ER_LPC_S1. B . . . Number 10
ER_| PC_SZ . . . . Numbe r 1
E . . . . L NEAR 0A TKRSEG
EXIT .. . . . L NEAR 01 TKRSEG
EXIT_| BFR HNDLR .. . . . L NEAR 9E TKRSEG
EXIT POST, .. .- v L NEAR 1c TKRSEG
. .« . L WORD 2y ABSO
EXT_PTR. . L DWORD (3 ABSO
E_MSG_B. . . . F PROC 1 TKRSEG Length =0082
FO. .. ... L NEAR (] TKRSEG
FoO. . . . . ... L NEAR 5 TKRSEG
Fl ..., .. L NEAR 5 TKRSEG
FDC_RESET. . Number 0
FGND_ERR . . . . . . L NEAR 0 TKRSEG
FLAG_SETUP ., . . , . L NEAR 0 TKRSEG
FLAG_SETUP2, .. . L NEAR ED TKRSEG
rn BREAK . .. . Number 40
. .. . Number 0
OCK. . .. Number 0
FN PENDING . Number 0
FOREGROUND COHPL[YE . NEAR 4 TKRSEG
FOR_COMP . L NEAR E TKRSEG
.. . N PROC 0411 TKRSEG Length =000D
©e e e N PROC 41E TKRSEG Length =000D
PN Number 0004
. PN L NEAR 046A TKRSEG
“ e L NEAR AF TKRSEG
0008 .. L NEAR 5 TKRSEG
GOOD_ TEST END .. L NEAR 8 TKRSEG
HALF RATE .. Number o
. . Number 8
. . BYT 9 DATA
TL, . . ... L NEAR 1 TKRSEG
INDEX_ERR. . Number 04
INIT O L L PROC 03 TKRSEG Length =02D1
NITT. . o . 0 L, L NEAR 2F TKRSEG
INIT_DELAY . . . Number 02
INIT_TIMER . . . .. N PROC 11D TKRSEG Length =000F
INNER_LOOP . . L NEAR 139 TKRSEG
INS_| . . . Number 0052
INSTSHIET. 1 0 0 1Dl P Number 0
INTTCO . . . 0 0Dl PR L WORD C XXDATA
INTICS C e e e e e e e e L WORD E XXDATA
INTIC_ PTR P e e e e e e e L WORD 0 ABSO
INTV_EO1 ..o LD . Number 1
INTIZOFF . . o o . . . ... .. Numbe r 2
INT1_ON. . Ce e e e e e e Number D
INT3_PTR . . “ e e . . WOR 0C ABSO
INTS_PTR . . . . L WORD 0014 ABSO
INTAOD . . . . . . Number 0020
TAQ . . . Number 0021
INTR_CTR . . .. Number FB9E
INTR_FLAG. .. .. L BYTE 0084 DATA
INT_PT] .. . .. DWORD 0020 ABSO
I0_ROM_INIT . . L WORD 0014 XXDATA
10_ROM_SEG . . . L WORD 0016 XXDATA
J16_2.7. . e . . . L NEAR 09D5 TKRSEG
J16 . .. - e PN L NEAR 09EO TKRSEG
J16.5. . . P c e e L NEAR 0A0O TKRSEG
J166. . . ... e e e e L NEAR 0AOC TKRSEG
J16_61 . o e . . PN L NEAR 0A13 TKRSEG
J16_7. . P .. - L NEAR 0A2B TKRSEG
KBD. . . . .. e e e e Number OQO4E
KBDONE . . . e e e L WORD 0012 XXDATA
KBD_ERR. . . . . . Ce e e L BYTE 0012 DATA
KBD_PTR. . . .- . L WORD 0138 DUMMY
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LOAD_BFR . .
LOAD_BFR_ERR
LOAD_BFR_HNDLR
LOAD_LOO!

LTH, . .
MASK_NMI .
MATCH_BIT.

WD5. _ . o]
MEMORY_S1ZE.
MEM_DONEO. .

MEM_DONES. .

MEM_TOT. . . [ .

MENU_UP, .
MFG_RTN. . .
MFG_TST.

[l
MIC.
M

| P
ICON . .
C_POS. .

MIND . .
MODEO_A.

MOTOR_COUNT. .
MOTOR_STATUS .
MOTOR_WAIT .
NEC_CTL. . .

NEC_DATA . . . .

NEC_STAT .
NEC_STATUS .
L62 .

NMIOFF |

NMITPTR. .
NODTAGI .

LPCX95 . . . . .
LPC_BACKGROUND |

Lol ol ol ol ol el ol ol od ol od
zz
m
>
E

reeeee

Number
Number
Number
Number
Number
Rumber
Number
Number
Number

Number

NR-4QOWRN >O~NON

ccoo
®

NO®
£a0

£
om
PRAENSONBNAS DN

-
ES
2
o
000000

TKRSEG

TKRSEG
TKRSEG
TKRSEG
TKRSEG
TKRSEG
TKRSEG
TKRSEG

TKRSEG
TKRSEG

TKRSEG
TKRSEG

DuUMMY
TKRSEG

TKRSEG
TKRSEG
TKRSEG

TKRSEG
TKRSEG

TKRSEG

XXDATA

DATA
DATA

DATA

TKRSEG
TKRSEG

ABSO
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Length.

Length

Length
Length

Length

Length

Length

Length
Length

=0010

=0021

=0008
=002A

=0018

=0009

=0007

=0025
=0088



NO_ POINTER SAVE. .
KEY. . .

OK . . . .
OLDKBD_PTR
OUTER_L0OP
PA . .
PAGDAT .
PAGEQ.

3_M, ..
PLAVBACK OK ..
PORTA. . . ..
PORTA_IN . . .
PORTAOUT. . . .

PORTB_ OUT o
PORTC. . . . . .
PORTCL_IN. . . .
PORTCL_OUT .
PORTCU_IN.
PORTCU_OUT
PORTC_TST.
PORT_20H .
PORT_21H .
PORT. .

b33
-1-1-1-1

EEEED

=

DN

@ w >0

1 =

Sz

)
RN
o

P ..
PORT_TST .

POST_ERR . .
P
PRINTER BASE .

Pmann' : Dl
Q_TIM_OUT. :
RANGE. . . . . . . .

RD_BACK. .
READ PoRTE | | |

READ_T IME., .
RECORD NOT FND .
nzser'n’z I -
RESET_OK . .
R

RIGHT_KEY. .
RIGHT_SHIFT,
RQM. .
RSZSZ_BA SE
RS232_TIM_ ouT.

RST20. . . . .
RST_5220 . . .
RSTFN . . . . . . .
RSTTALKER . . . . -
RSTXx

RW_
RW_| LSBMSB .
R

SAVE POIN'IER .
SCROLL_KEY . .
SCROLL SHIFT .
SECOND . .
SEEK_END . . .

SEEK_STATUS. . .
SERV_ER. . . .

SERV_OUT . .
SETUP_FLAG . .
SETUP_FLAG2.

SFIRST . .
SHIFTREG .

SPEAK. . . .
SPEAKER_POS.
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gggeans

3
Rogr ERRER
3

»
=
EO
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Number

32822

TKRSEG

TKRSEG

DUMMY
TKRSEG
TKRSEG
DATA

ABSO

TKRSEG
TKRSEG

TKRSEG

TKRSEG

TKRSEG
TKRSEG
XXDATA
DATA

DATA

TKRSEG
TKRSEG
TKRSEG

TKRSEG
TKRSEG
TKRSEG

DATA
TKRSEG
TKRSEG

DATA
DATA

TKRSEG

TKRSEG
TKRSEG

TKRSEG

TKRSEG
DATA
TKRSEG

TKRSEG
TKRSEG

TKRSEG
XXDATA
XXDATA
TKRSEG

'IKRSEG
TKRSEG

TKRSEG

Length

Length
Length

Length
Length
Length

Length
Length
Length

Length

Length
Length

Length

Length

Length

=0020

=0200
=0011

=0010

=0004
=0004

=00uF

=0028

=0034



"\

2880 .
ICON.

T
T

~
()

SELECT

)

T2
T

)

B3 ..
TABIDX . .

TALKER_DIAG_PTR

TALKER_ ICON

TALKER . . .
TALKER2_DIAG

TALKER_PTR .

TEST_BITS.
TEST_ FRAME _|

TEST_FRAME_LO.

|1

THRESHOLD.
TIMER. .
TIMERO . .

TIMER_ERROR.

TIMER_HIGH
TIMER_LOW.

1
2

TR, KZ-:
Tup. .

F .
UPDATE_COMP|
Y.

1
<

>
oo
=M
H]

<
S
R
38
=z
3

H
py
-
o
£
. e e e
°

i3
i
Q
-3

WAITIT.

WAVE_POS .

WD_ENABLE.
WD_STROBE .
WORDS_BEGIN
WRAP_FLAG.
WRITE. . .
WRITEX . .
WRITE_BUF .
WR1TE_PROTE!
WRT_FF

X T ...
XLAT_PR. .
XPC_BYTE .

L
¢

T

T

E

Number
Number

Number
Number
Number
F PROC
L WORD
L NEAR
L WORD
Number
Number
L NEAR
L NEAR
L NEAR
L NEAR
Number

zzZrrrrece-
=z
m
>
E

Number
Number
Number
L BYTE
L NEAR
L NEAR

TKRSEG

TKRSEG

TKRSEG
TKRSEG

IKRSSG Length =0167

TKRSEG
TKRSEG
TKRSEG
TKRSEG

TKRSEG
DKDATA Length =0008

TKRSEG
STACK

TKRSEG

TKRSEG
DATA

ABSO
TKRSEG

Length =000E

TKRSEG Length =G0OF

TKRSEG
XXDATA
TKRSEG
TKRSEG
DKDATA Length =0100

TKRSEG
TKRSEG
TKRSEG
TKRSEG

Length =001A
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The Personal Computer

Hardware Library
Reader’s Comment Form
Speech Attachment
Technical Reference 6138761

Your comments assist us in improving the usefulness of
our publication; they are an important part of the input
used for revisions.

IBM may use and distribute any of the information you
supply in any way it believes appropriate without
incurring any obligation whatever. You may, of course,
continue to use the information you supply.

Please do not use this form for technical questions
regarding the IBM Personal Computer or programs for
the IBM Personal Computer, or for requests for
additional publications; this only delays the response.
Instead, direct your inquiries or request to your
authorized IBM Personal Computer dealer.
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