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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
7 ' 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
(LPOC).

Fold here \, ‘ 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

¢eree valdo1d NOLvH vOO8 available through the audio channel of the PCjr.

0-82€1 X089 'Od
30IAH3S B S3VS )
H31NdWOO TYNOSH3d el

LPC
335S3HAAV A€ Alvd 38 11IM 35V1S0d ' )
- - ) > LPC synthesizes speech from compressed speech data
ZEPEE VAIHOTd ‘NOLYH vO08  1Z€ "ON LIWY3d SSV1D 1sHId ; ) on the internal ROM mOdule. LPC SpeeCh data may

TJIVIN A1d34H SS3NI SNg also reside on program cartridges or may be placed in

RAM from a diskette or another storage device.
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Microphone The Personal Computer

Hardware Libr
An external microphone jack is provided at the rear of i
the attachment. Reader’s Comment Form
The following is a block diagram of the Speech Speech Attachment
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.

Comments:
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L BYTE 0798 TKRSEG

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 CEOOO through CFFFF. L T Number 0C90  TKRSEG

Number BOO TKRSEG
Number 004D

F PROC OTFF TKRSEG Length =0167
L WORD 248 DUMMY
L NEAR 0816 TKRSEG
L WORD 134 DUMMY
Number 0080

Number 0080

L NEAR 13C TKRSEG
L NEAR 0D1 TKRSEG
L NEAR 00DA TKRSEG

Number 0C22 TKRSEG

Vocabulary | ’

e 8
There are 196 words, phrases, and sound effects , i : Nimber §§§ e
encoded in the standard vocabulary on the ROM TMERCHIGH DLl L WORD gOGE  DATA

module of the Speech Attachment. The following is a

Number 0043
-3 o : b1 b3 Number F9F
list of these showing their corresponding index : NEAR 0900  TunsEs
. . L NEAR A ‘lkRgEg
DRI . L NEAR A TKR:
numbers. TK_EX_LINK2, . . . . . . o . .. L NEAR 0 TKRSEG
TKHD.SC . . . . . . o o ¢ o . . L BYTE 0 DKDATA Length =0008
TLKWIDTH, . . . . . o o . o . Number 7
TLOOP, . . . . v v v o o e . L NEAR 0 TKRSEG
TOS. . . . L WORD 100 ACK
L NEAR 2 TKRSEG
L BYTE U4 DATA
L BYTE 5 DATA
L BYTE 6 DATA
L NEAR 5 TKRSEG
L WORD 15 DATA
L NEAR 1 TKRSEG
Number 8
L NEAR 9 TKRSEG
L BYTE 6 DATA
Number A
WORD 4o ABSO

NEAR 413 TKRSEG

PROC  037A TKRSEG Length =000E
PROC  Q6UE TKRSEG Length =GOOF

WD_ENABLE. . . . . . ... ... Number 0020

WD_STROBE. . . . . . . e e e Number CO40
WORDS_BEGIN. . . . . . e e e Number 0C90 TKRSEG
WRAP_FLAG. . . . . . e e e e L BYTE 004 XXDATA

L NEAR 428 TKRSEG
L NEAR 439 TKRSEG
L BYTE 221 DKDATA Length =0100

L NEAR 32E TKRSEG
L BYTE 000 TKRSEG
N PROC 2C5 TKRSEG Length =GOOF
N PROC 02BA TKRSEG Length =001A

-
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NO_POINTER_SAVE
NUM_KEY. .. . .
NUM_SHIFT, . .
NUM_STATE, . . .

PG2_|

PG3ITMAX. . . . . ..
PLAYBACK_OK

PORTA. . . . . . . .

PRINTER_BASE . . . . . . . . . .

PRINT_TIM_OUT. . . . . . . . . .
PRT_HEX. . . . . .« « « & « & o o

RS232 BASE . L . . . . ...
o

RS232_TIM_OUT. . . . . « 4 « « .

T P
SEEKCSTATUS. © o v « v v v v v &
SERVIER. « « v v v v v o v v e
SERVIOUT . & v v v v v o v v o
SETUP_FLAG . & v v v v o o « o -
SETUPFLAG2. + + « « « « « « « -
SFIRST . & v v v v v v v e e e e
SHIFTREG . & v v v v o v v v o o

64 Speech Attachment

Number

ODEONCO000 0880090

a
OFo=

PIUOE
EanE
282

OO0 IRVVRNGREE

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
XXDATA
TKRSEG
TKRSEG

TKRSEG

Length =0020

Length =0014
Length =0085

Length =0004
Length =0004
Length =0009

Length =0200
Length =0027
Length =0011

Length =0010

Length =0004
Length =0004

Length =004F

Length =0028

Length =0034

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
28 e 93 hold 158 space
29 f 94 hour 159 delete
30g 95 home 160 page
) 31h 96 is 161 cursor
b 32i 97 it 162 name
33j 98 key 163 letter
34k 99 last 164 board
351 100 lose 165 any
36m 101 list 166 sign
37n 102 less 167 spell
380 103 left 168 win
39p 104 ok 169 pause
40q 105 or 170 bar
41r 106 period 171 insert
42s 107 plus 172 look
43 t 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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KBPORT . . . . . . . ¢« o« « W Number ?g DATA b <0010
50 an 115 read 180 no §°:§¥£'F“~ : Tl kugg?' A Lonoth =
51 again 116 red 181 negative KBFLAG 1 t Ewg 18 oara
52 alt 117 right 182 number E&ﬁé’n‘%ﬁ ..... t ‘P'Eég 123 Igggec Length =0021
53 add 118 release 183 not KEYRD_pT C Ddomo o1l ABs
54 am 119 start 184 alternate I R L NEAR 0105 TKRSEC
55 are 120 stop 185 up LEFT_SHIFT Number 0002
56 a.m 121 -s (plural 186 -in LoADRR [ NEAR 06a0  TkRSts
he: Foh 187 chime 1 AL SRR BE B T e o
57 ahead morp eme) 87¢ Im,e . II:gAD:BFR:HNDL N PROC 75 TKRSEG Length =002A
58 answer 122 save 188 bat hitting ball ¢ LOAD_LOOF. . . . . . . ... L NEAR 08Bz TKRSEG
59 back 128 second 189 ball being caught ! Looro1 L NeAR 0aTB  TKRSEG
60 by 124 sorry 190 gunshot ' ; LP005 1 lllililils U NEan ouap  TknEc
61 brake 125 screen 191 laser treos [ NEAR OuD9  TkRste
62 at 126 score 192 phaser LPOOL. o L NEAR QuFB  TKRSEG
63 as 127 select 193 buzz Leels: T E EEQE Eé EEE E
64 and 128 -th 194 tic . EEE? o M t:éﬁ T TKRSEG
65 code 129 third 195 toc t:g§§: - M L NEAR 036F  TURSES
66 computer 130 thir- 196 fast chime T
LPC33_LINK . . . . . v v o o o & EAR 31 TKRSEG
el Lige g6 e
(Part 2 of 2) Standard Vocabulary et oiiiiriiinn NAR O30 TiRses
Lhons: & - L NEAR 3  TKRSEG
LPCRDY_ERR . . . . . . . . . .. Number 6
LPCR_OFF Number 8
LPCR_ON. . Number 9
LPCW_10. . PROC ] TKRSEG Length =0018
I/0 Address Decode oo s ooos
LPCH X . L NEAR 4 TKRSEG
LPCX . . L NEAR A TKRSEG
. el liiiiiini Pie s e
The Speech Attachment uses the following ports: teoxso - Do CNEAR omiP  TRSEG
t;C_BACKGROUND e e e e e e e :‘.“:gcs llg TKRSEG
LPC_BUF_NOT_EMPT DR L NEAR D  TKRSEG
N LPC_CHIP_FAIL. L NE:: Z; ;tg:gg
Device Address Port LPe-ERR exiT | R L NEAR 099a  THKSEe
'C_F
FB98 Port A Data ’ LPCZFN_FORE 5§§§§£ ;
8255 PP FB99 Port B Data ( ( LeeiNol DD DIIIIIID Humor 0080
FB9A Port C Data . . CPe- | NpROG NN Nember 0002
FB9B Mode Register Lheoour. | Lo Nember 0081
LPC_OUTO . e e Number 0
LPeootR. D YhoRb os4
FB9C Channel O t:g:zgxés&n Lol L NEAR s TiRsts
8254 Timer FBID Channel 1 LPE_SPERKC tiin AR 0B%s  munsec
FB9E Channel 2 T EEESERNNNY - B
FB9F Control Word Register Nk i R UNEaR Ouc  ThnEC
:S;CN_B L :um:ar 0
F umbe r 0
Shift Register FF98 Shift Register b2l ol Siui Nomber 0004
MD3. . . ... Lo Number 6
:g;. ...... numgar 8
Audio Control Latch FFOF Audio Control Latch MEHORY §17 il UNoRD 0013 DATA
MEM_DONEO. . . . . . . . . . . . L WORD 00A XXDATA
l/ O Port Addresses MEM_DONES. . . . . . . . . ... L WORD 0008  XXDATA
MEM_TOT. . . . . . . . . . 4 . L WORD 006 XXDATA
) SRR Loas mb e
K L BYTE 0005
Number 7F2 TKRSEG
i
Nomber 9000
Number
. Number 0020
Number 004
Numbe r 041
< L BYTE 101 XXDATA Length =0009
( ( fumber S8
), L BYTE 041 DATA
N L BYTE 03 DATA
Nomber 00
Number OF!
Number OF!
L BYTE 042 DATA Length =0007
Number 002!
N PROC 981 TKRSEG Length =0025
N PROC 19A TKRSEG Length =0088
Numbe r OA
NMI_PTR. . . . . . o o o o0 L WORD 00/ ABSO
NODIAGI. . . . . . . 4 . . . . . Kumber 01

6 Speech Attachment Speech Attachment 63



DIAG. stn ERR |
DIAG-RETRY™,
DIAO TABLE_PTR

€ol
EQUIP FLAG . . . . . . ... ..
R

ERROR'0~ e .
ERROR_ERR.
ER CODE825‘L

EXIT POST,

HALF_RATE, .
HOLD_STATE . . .
uoaz POS .

INTICPTR, . . . . . . .. ...
INT1_EOI .
INTIZOFF |
INTITON, . . |
INT3ZPTR . . o

INTS PTR . . o L o oL L. .
INTADO . . .

62 Speech Attachment

L BYTE
Number
Number
Number
Number

Number

b3
NP EMeMEOOO00000VNO-0

EQEE
>00 =

oo
2ONOS
OON~CMOONVORN MG ESODEDN

Q

TKRSEG
TKRSEG

TKRSEG
DKDATA

DATA
ABSO
DATA
DKDATA
XXDATA

TKRSEG

TKRSEG
TKRSEG

TKRSEG
DATA
TKRSEG

TKRSEG
TKRSEG

TKRSEG
TKRSEG
TKRSEG
TKRSEG
ABSO

TKRSEG
TKRSEG

TKRSEG
TKRSEG

TKRSEG

TKRSEG
TKRSEG
TKRSEG
DATA

TKRSEG

TKRSEG
TKRSEG

TKRSEG
TKRSEG
ABSO

ABSO

TKRSEG
XXDATA
DATA
DUMMY

Length

Length

Length

Length

Length
Length

Length

Length

=000A

=0007

=0022

=0082

=000D
=000D

=02D1

=000F

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

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

> Reserved

> Reserved
> LPC in progress (1/0)

Port A

Bit 7

Bits 6-4

Bits 3-2

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

Reserved
ROM PAGE
00 PageO
01 Pagel
10 Page?2
11 Page3

Note: Page 0 is the default.

Speech Attachment 7



Bits 1-0

CHANNEL MUX
00 LPC

01 CVSD

10 8254 Audio

11 Test Signal

76543210

|—> LPC Data Bus (O)

VVVVVVYV

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
Talk Status

() LPC Data Bus (O)
(1) LPC Data Bus (O)

Port B

Bits 7-0

Port B is used as the LPC data bus. Its direction (input
or output) is changed by issuing Mode commands to the

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

PPI as follows.

8 Speech Attachment

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

CRC_REG.
CRTREG , .
CRT_COLS
CRT_LEN,
CRT_MODE

CTL_KEY, . . .
CTL_SHIFT. . .
CTRO . . . . .

29990UDog

8

[3=1=1}

59. . 1.1l
AAREA. . . . ... ... ..

DATA_WORD. . . . .
DCP_MENU_PAGE. . .
DCP_ROW_COL. . .
OCP_RUNNING, . . .
DECODE .

DEL10. .

L NEAR 0097 TKRSEG
Number 0038

Number 001D
Number 0004
Number 0000
Number 0040
Number 0080

L WORD 50 DATA Length =0008

80 TKRSEG
Number 01
NEA| 88 TKRSEG

L NEAR EY TKRSEG

L NEAR 497 TKRSEG

L NEAR 4AS TKRSEG

L NEAR 0495 TKRSEG
B9C

L NEAR 08D3 TKRSEG
L NEAR 0883 TKRSEG

976 TKRSEG

Speech Attachment 61



Nug:or 488 ;KRSE{G} . . ose
E.,:E '§§§ naste Function Port Definition Mode
Nimber 3670  Tenses LPC Output A=Output 81H Normal

Number 370C TKRSEG

g:;té:: égg TKRSEG State
umbe r
smber Sote B=Output

Nember 0040 C0-C3=Input
C4-C7=0Output

L NEAR 1A6 TKRSEG

E PROC 03A6  TRRSEG Length =006B

ength =
] ; LPC Input =Input 83H Used
PR
N PROC 0298  TKRSEG Length =0022 N when
s 8 di
L WORD 013C  DUMMY reading

LVTE 003)  oata LPC

N PROC 12C TKRSEG Length =00u6
L WEar o0%04  THRSEG . status
L NEAR 208 TKRSEG
B=Input
R B CO-C3=Input
Nombor 3768 TkRsEc (:4_(:7=Output
eter 4 o
jober %2 THRSES . Note: All output signals are reset when a Mode
Mamber 3age  Tinsco command is issued. Mode is normally hex 81. It is
Momwer oo TkiSto only changed during LPC speech. If a particular
umbe r . . . .
Number 3cUs  TKRSEG line is needed in a non-reset state, it must be
Numb CF TKRSEG .« e

G Mmber 3i  THRSES explicitly set. ROM PAGE should be set after a
umbe r T E

: jinsar i piasee mode change.

C Number 3F1 TKRSEG

C Number 3F9 TKRSEG

C .. Number LCO! TKRSEG

€002% .. Number 4D1 TKRSEG 3 3

€0026 . .. Number 406 TKRSEG

Coosa: : s Nember 4E2c  Tkhseg ;

coo29. . . L.l lllllll Numbor 4EGO  TKRSEG 76543210

Nomber LFoE  TRSto |

um!

Number WLFOC  TKRSEG > -LPC RDY (I)
Number 5000 TKRSEG

c

[

[

[

§ §3$§§? §§§ EEEEE‘E > -LPCINT ()
umbe r

g umer 2107 THRSES > CVSD FRAME (1)
umbe r

S B nE > “CVSD Clook (D

er

Number 3421  TKRSEG > LPC RS (0)
mh g pe
Number 67 TKRSEG > LPC WS (O)
Nmber 352  TNRSEG
Numbe r 89 TKRSEG > CVSD E/D (O)
Numbe r €9 TKRSEG
Number 5750  TKRSEG > Reserved

Number 20 TKRSEG

Number 003A PO I't C
Number 0040

Number 0040

L NEAR 110 TKRSEG Kl

39
N PROC 036E TKRSEG Length =000C
L NEAR 016A TKRSEG

20 TKRSEG Length =0014

L NEAR 54 TKRSEG

INUE_( _ . .
CONTINUE_OUTPUT. . . . . . . . . L NEAR 067E TKRSEG

60 Speech Attachment Speech Attachment 9



Timer

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.

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.

10 Speech Attachment

s

C

C

0E60
0E69
0E72
0E7B
OE8Y
OEBD
0E96
OE9F
OEA8

E7 71 17 CF 96 1B
AB DB 50
22 79 AC B7 1A 57
A9 A4 95
BE A6 5D 29 53 74
C7 E6 76
27 C7 11 98 89 DB
93 A5 A
4C CE 11 8F 91 9A
63 95 80
3D 42 78 76 49 02
F6 2B 5A
31 11 89 CA DF AD
BB 7 8
2A 7F 76 6A DE 75

31 30 39
88 E4 54 AC FF 07

= OEAE

OEAE
0EB7
0ECO

OC 68 BA 52 00 20
9 0A AQ

ca AC A6 4 C9 E6

;0 85 79 96 25 2B

Segments and groups:

ARRW POS1
ARROW_POS2
ATTACH_ACL .
AUD108254. .
AUDIO. CHN .

Name

AC020

o8B
0B
o8
D08
-3
P13
D3
08
0B

]
0B

Type

Number
Number
Number
Number
Number
Number
Number
Number
Number
Number
Number
Number
Numbe r
Number
Number

Number

Number
Number
Number
Number
Number
Number
Number
Number
Number
Number

Number

OE7H,071H,017H, OCFH, 096H, 01BH, 0ABH, 0DBH, 050H
022H,079H, 0ACH, 0BTH, 01AH, 057TH, 0A9H, OAUH, 095H
OBEH, 0A6H, 050H, 029H, 053H, 074H, OCTH, OE6H, OT6H
027H,0CTH, 011H, 09BH, 089H, ODBH, 093H, 0ASH, OASH
OU4CH, GCEH, 011H, 08FH, 091H, 09AH, 063H, 095H, 08OH
03DH, 042H, 078H, 076H, 049H, 02H, OF6H, 02BH, 05AH
031K,011H, 089H, 0CAH, ODFH, OADH, 0BBH, 079H, 028H
02AH, 07FH, 076H, 06AH, ODEH, 075H, 031H, 03DH, 039H
088H, OE4H, 054H, OACH, OF FH, O7TH

$ LAUGHING - 2.5 S
OCH, 068" 0BAH, 052H, O0H, OZDH 079" 0AH, 0AOH

OCUH, OACH, 0AGH, 014H, GC9H, OEG6H, OE9H, OCIH, 086H
010H, 085H, 079H, 096H, 025H, 02BH, 052H, 052H, OECH

align combine class

AT 000
AT 0ok
AT 006
AT 000
AT 003
PARA NON|
AT 880
AT 005

13F8 TKRSEG

14A9 TKRSEG

0003

0001

0062 DATA

01F: TKRSEG

006. DATA

001 DATA

003

000

O7F. TKRSEG

890

890!

035 TKRSEG  Lerrgth =0023

000!

004!

150! TKRSEG

158 TKRSEG

15F TKRSEG

164 TKRSEG

168 TKRSEG

170 TKRSEG
TKRSEG

1849 TKRSEG

1888 TKRSEG
18F7 TKRSEG

1A27 TKRSEG
1A5B TKRSEG
1ACT TKR:!
1807 TKR!
1848 TKR:
18BS TKR:
1c27 TKR:
1CA1 TKR:
1017 TKR:
1DA1 TKR:
1E2D TKR
1EC7 TKRSEG
1EFS TKR
1F83 TKR
C90 TKR:
D20 TKR:
D50 TKR;
DAA TKR:
E1C TKR:
E82 TKR:
F1A TKR:
F70 TKR
000 TKR;
034 TKRS!
062 TKRS!
008 TKRSEG
116 TKRS
17C TKRS
1F0 TKRS
22A TKRS
200 TKRS!
352 TKRS!
3CA TKRS
41A TKRSEG
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A0019

EQu
DB
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
D8

OFFSET E0012-6000H
grrsn END_PG3-6000H

; DANGE!
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 5 TIME HAS EXPIRED
OEH, 068H, OCUH, 024H, 02H, 063H, DEBH, 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

All clock signals are derived from the 4.77MHz system
clock (XCLK).

Channel 0 (CVSD CLOCK)

Channel 0 has the following functions:

o  Channel O 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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. . 8::2 :g‘lg g DW OFFSET C0014-2000H
« Channel 2 creates an interrupt pulse during LPC ooAs 1C71 B O OFFSET Coo1a-zooom
. 0OBAA 1D4C R oW OFFSET C0017-2000H
operations. OBAE 1E25 R B oFFser
0BBO 1E4C R oW OFFSET
0BB2 1EBB R DW OFFSET C0021-21 H
. oo 1198 R v OFFSET Gooss
e Channel 2 can be routed to the audio channel and 08B 1FFE R ey B, QFFSET ENo_7G1-2000m
. . 0BBA 0C90 R DW OFFSET C0024-4000H
heard on external audio devices. ga8s o6 § D orrsEr Congt-uooon

These functions are selected by the state of the 4 oco oo o orrser coner-anoon
interrupt enable signal on the Audio Control Latch 3 sCis 0680 oM OFFSET c0020-o0oH
(ACL) port as follows ! 2 orsc du  OreSer Goniauooon
’ : et B oo
A Ch 12 F . b3 1338 R DM OFFSET Gob3é-iioooN
-INT EN anne unction e B e o
4 b
1 Interrupt Mode & 1 B Sy e
0 Audio Mode 080 1is1 Bu  ofrser soon
E2 u4D3 R bW FF!
El ER oW FF: B
. g5 1347 R BW  Orrser Goous-n
When used for interrupts, the Speech Attachment €A 1629 o orrser
o e, . . . EE E9 R DW FF!
initializes channel 2’s divisor to 8 and channel 2 to the Fo 1750 R v orr 1240
hardware retriggerable one-shot mode. Then the BFe 1321 § o o i
channel 2 gate goes high when -INT goes low and BFC 1960 B o "
interrupts are enabled. c08 a7 R DM OFFSET boods-uoon
ICO4 1AAA R bW OFFSET Y
= B n i
Note: The -INT ENA signal on the ACL port is Coc 1ae7 § Dy orrser doooe-d
set active for channel 2 to function in this manner. Gz 185 7 Do oFrSET
C16 1DBD R OW OFF: 0011-4000!
C18  1E23 R bW OFFSET D001
« Sic 1630 n Du  OFrsEr bodia-i
( ( RIS On  OFFser Buppos
Interrupt Mode (Interrupt Enabled) 250090 n ™z E Seeser ooors-sooon
0C26 00éB W OFFSET Dooia-6000M
During LPC operations, channel 2 transforms the
positive edge of the LPC interrupt signal into a short GR %1 § B¢ SFFSeT boosd-cooon
negative-going pulse. This negative-going pulse is S50 ool 7 DI OFrSET ooo:
applied to the IRQ1 line and the system senses an cié 016 8 Booor “goon
interrupt on the positive edge of this signal. Use of this OC3IA 102 R o FESET
. - . IC3E 93 R oW FFSET
pulse allows sharing of the system interrupt line and cig 115 & o oreser o
prevents the disabling of local interrupts from causing a Gie 1376 7 o orrser
. CHA E7 R DW FF:
false interrupt. Cie Juse R o i 60001
C50 UF6 R DW OFF
C52 1576 R oW OFFSET
C54 15EE R W OFFSET DI - H
" = g R
Audio Mode (Interrupt Disabled) 3E Jage & D Serer oo
C60 6E R oW FFSET 47~ H
Cea lors R o FESET boo:
. . C66 80 R DW OFFSET
The channel 2 output may be multiplexed onto the 52 ke n Q¥ OFFSET D0051-6000M
. . 7 . IC6C 1ABE R DW OFFSET DC
audio channel. When the -INT ENA bit on the ACL ( ( SeE 1oss 1 Booo
- . . 3 IC72 1C5A R oW FF! 6
port is cleared, the channel 2 gate is held active. ST 1636 R Dy orrser boosr
IC78 104F R DW FF:
ICTA 1097 R oW OFFSET 1= H
IC7C  1E02 R bW OFFSET
ICTE 1E31 R bW FF:
IC80 1E59 R oW FF!
C82 1EDD R oW FF! EC
C84 1F16 R oW FF! EQ007~ H
Cog 1F80 R i orrsEr fa
CBA  1F90 R DW FFSET EO - H
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1E
0A99 E9 O06ED R

FA

0A9D E8 075C R
FB

0AAY E9 0380 R

0800
= 0B0O
BOO 0C90 R
B02 0001 R
BO4 OEAE R
B06 10DC R
BO8 116C R
A 1107 R
BOC 1219 R
BOE  12A8 R
0 130F R
2 137D R
14 13F8 R
16 14A9 R
18 1505 R
1A 1588 R
1C F5 R
E 43 R
0 89 R
2 05 R
4 81 R
6 C9 R
8 49 R
A 88 R
C 18F7 R
E 1920 R
0830 1999 R
0B32 19CB R
0834 1A27 R
0836 1A58 R
B38 1AC7 R
B3A 07 R
B3C 48 R
B3E 85 R
B4O 27 R
BY2 Al R
Bu4 1D17 R
846 1DA1 R
B48 1E2D R
BYA 1EC7 R
B4C 1EFS R
BYUE 1F83 R
B50 1FFB R
= 0B52
0B52 0C90 R
0854 0D20 R
0856 0D50 R
0B58 O0DAA R
0B5A OQEIC R
0B5C 0E82 R
OBSE OF1A R
B60 OF70 R
862 1000
864 1034 R
B66 1062 R
868 1008 R
B6A 1116 R
B6C 117C R
B6E 11F0 R
B70 122A R
B72 1200 R
B74 1352 R
B76 13CA R
B78 141A R
B7A 1488 R
B7C 14EQ R
B7E 150E R
B8O 1584 R
B82 1604 R
B84 1670 R
886 170C R
B88 1766 R
BBA 17FE R
B8C 1844 R
BBE 18AA R
890 18FB R
B92 1953 R
B4 19A2 R
B96 19F3 R
B98 1A57 R
B9A 1AD2 R
B9C 1BOF R
B9E 1B49 R
BAO 1B8B R
BA2 1BF9 R
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RI
KB_NOISE
SETUP_FLAG2:

CLD

JMP
SETUP_FLAG:

cL!
CALL
STI
JMP

ORG
TABIDX EQU

TABO

222522222222222222222 222222222222222229222222

FEFRERNERRERERERERERNRRRRRRRRRRENEN]

061H, AL
oX

ENDP

BX
oX
oS
FLAG_SETUP2

READ_PORTB
FLAG_SETUP

0BOOH
$

004
01

S S
) -
R
J B b R g g pé g A6 LAV DIV AF B[RS LS RS D E A4 A R s i g g g i BB R g g i i

P T L S
Tw EWN =

DPDRDED @
pNPRoS22822 52

Q

2
24
25
26
27
OFFSET B0028
OFFSET END_PGO

.,
a
P

-

=13

o9

; OUTPUT TO CONTROL

3 HALF CYCLE TIME FOR TONE
; SPEAKER OFF

5 TURN ON_SPEAKER BIT

3 OUTPUT TO CONTROL

; RETRIEVE FREQUENCY
; ANOTHER HALF CYCLE
; TOTAL TIME COUNT

; RETRIEVE FREQ.

5 DO ANOTHER CYCLE

; RECOVER CONTROL

; OUTPUT THE CONTROL

SCLEAR DIRECTION FLAG
;SAVE REGISTERS
SRETURN

OFFSET B0029-2000H
OFFSET B0030-2000H
OFFSET B0031-2000H

OFFSET

=X
ann
-

05

05
0C

.,,
-
Ao A A A A A A A A A A A A A A A A A A A A A A A A A A A A A=

8898

)

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.

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

Interrupt

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.
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Do for all bytes

—  Wait for positive edge of CVSD FRAME.

—  Output data byte to the shift register.
— Do any "housekeeping" needed.

End do

Encode (Record) Mode

The following is a typical programming procedure:

Set CVSD E/D high (encode).

Do for all bytes

—  Wait for the negative edge of CVSD FRAME.

— Input data byte from the shift register.

— Do any "housekeeping' needed.

End do

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.

14 Speech Attachment

0A41

5A
c3

26 0088 R 1F
0080

oous
O0A74 R

uo
43

41
€0

cl

76
FF
il
u
62

01

c3
21

A0

ARD KBFLAG 2,1FH  CLEAR FUNCTION STATES
MOV BX,B I‘ 3BEEP DURA’
MOV IBEEP MALF CYOLE FREQUENCY
e AW Vo Noise {INDICATE MISSED KEY
= pop 0s

RET
NMION  ENDP

H
3CLOCK_WAIT

THIS PROCEDURE 1S CALLED WHEN THE TIME OF DAY

1S BEING UPDATED. IT WAITS IF TIMERO IS ALMOST
READY TO WRAP UNTIL IT 1S SAFE TO READ AN ACCURATE

;

;

H TIMER?Y.

3 INPUT

H NONE.

;0UTPUT

H NONE. AX IS DESTROYED.

H

CLOCK_WAIT PROC  NEAR
XOR AL, AL ; READ MODE TIMERO FOR 8253
out TIM_CTL, AL ; OUTPUT TO THE 8253
PUSH  AX
POP AX 3 WALT FOR 8253 TO INITIALIZE
IN AL, TIMERO : READ LEAST SIGNIFICANT BYTE
XCHG AL, AH H T
IN AL, TIMERO : READ MOST SIGNIFICANT BYTE
XCHG AL, AH i REARRANGE FOR PROPER ORDER
cHP AX,THRESHOLD  ; 1S TIMERO CLOSE TO WRAPPIN
Jc CLOCK_WAIT 3 JUMP IF CLOCK IS WITHIN THRESHOLD
RET ; OK TO READ TIMER1

CLOCK_WAIT ENDP

THIS ROUTINE WILL READ TIMER1. THE VALUE READ IS RETURNED IN AX.
EAD_TIME PRCC NEAR

H
R

MoV AL, 4OH 3 LATCH TIMERY

out TIM CTL, AL

:g'S,H 3 WAIT FOR 8253 TO INIT ITSELF
IN AL,YIMERH H

MoV AH, AL R SAVE lT IN HIGH BYTE

PUSH 3 WAIT FOR 8253 TO INIT ITSELF
POP AX

IN AL, TIMER+1 READ MS|

8
PUT BYTES: IN PROPER ORDER

XCHG AL, AH
RET
READ_TIME ENDP

ENABLE
THIS PROC ENABLES ALL INTERRUPTS. IT ALSO SETS THE 8253 TO
THE MODE REQUIRED FOR KEYBOARD DATA DESERIALIZATION.
BEFORE THE LATCH FOR KEYBUARD DATA IS RESET, BIT 0 OF THE
8255 1S READ TO DETERMINE HNETMER ANY KEYSTROKES GCCURED
- WHILE THE SYSTEM WAS MASKED. OFF

BL=8259 MASK
oUTPUT
AL=1 HEMS A KE: WAS STRUCK DURING DISKETTE 1/0. (OR NOISE

LIN
AL=0 MEANS THAT NO KEY WAS PRESSED,
AX |S DESTROYED. ALL OTHER REGISTERS REMAIN INTACT.

T

NABLE PROC  NEAR
SH DX ; SAVE DX
jmm———- RETURN TIMER1 TO STATE NEEDED FOR KEYBOARD 1/0
MoV AL,011101108
ouT TIM_CTL, AL
PUSH  AX
POP ; WAIT FOR 8253 TO INITIALIZE
: ITSELF
AL, OFFH : INITIAL VALUE FOR 8253
out nm:kﬂ AL : LsB
pusH
3 WAl
5
FRESEST cuccn 1F ANY KEVSTROKES occunt:n  DURING DISKETTE TRANSFER
AND AL 01H ; BlT"‘ MEANS KESTROKE HAS OCCURED
SAVE IT ON THE STACK
jemmm- ENABLE AL INTERRUPTS WHICH WERE ENABLED BEFORE TRANSFER
MOV AL, BL ; GET MASK
ot INTAO1, AL
FRETEES ENABLE NMI INTERRUPTS
N AL, NMI_PORT ; RESET_LATCH
[ AL,8 ; MASK TO ENABLE NMI
ouT NMi_PORT, AL ; ENABLE NM
POP AX i PASS BACK KEY STROKE FLAG
pPoP oX
RET
ENABLE ENDP
5
;KB_NOISE
THIS ROUTINE IS CALLED WHEN GENERAL BEEPS ARE REQUIRED FROM
wwpyy THE SYSTEM.

BX=LENGH OF THE TONI
CX=CONTAINS THE fREQUENCV

OUTPUY
s ALL REGISTERS ARE MAINTAINED.
'Hl"
H AS CX GETS LARGER THE TONE PRGDUCED GETS TOWER IN PITCH.
H
3
KB_NOISE PROC * NEAR
ST
PUSH
PUSH
PUSH X
N AL,061H 3 GET CONTROL INFO
PUSH AX ; SAVE
LOOPO1:

AND AL, OFCH TURN OFF TIMER GATE AND SPEAKER
DATA
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10
AO
70
43

0040
08
0A2D R

0A41 R

2E 006C R 01
0E 006E R

1€ 006C R
oy

06 006E R
3E O06E R 18

%5 006C R 00B0

06 006E R 0000
2E 006C R 00BO

06 0070 R O1

0A52 R

0A

FC

26 0017 R OFFO

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

Moy AL, 10H 5 DISABLE NMI

ouT NMI_PORT, AL ; NO KEYBOARD INTERRUPT

MoV AL, 70H ; SELECT TIMER),LSB-MSB, MODE 0,
; BINARY COUNTER

uT TIM_CTL,AL : INIT THE COUNTER

PUSH AX ; DELAY

OP AX

MoV AL,OFFH ; INITIAL COUNT

out TIMER+1, AL ; OUTPUT LEAST SIGNIFICANT BYTE

PUSH AX ; DELAY

POP AX

out TIMER+1, AL ; OUTPUI MOST SIGNIFICANT BYTE

CALL CLOCK_WAIT WAIT IF TIMERO IS ABOUT TO

i INTERRUPT
SELECT TIMER1 INPUT FROM TIMERO

MoV AL, 30H

our NMI_PORT, AL
R[AD TIH[Rl “NOW AND SAV[ THE INITIAL VALUE
EAD_T IME GET TIMER1 VALUE IN A

Pusu 5 SAVE INITIAL VALU[ FOR CLOCK
IN AL, INTAOY : READ CURRENT MA!
XCHG  AL,BL ; SWAP OLD AND zw MASKS
out INTAO1, AL ; OUTPUT MASK TO THE 8259
POP AX
RET
NMIOFF  ENDP
I NMION
; THIS PROCEDURE 1S CALLED TO ENABLE NMI AND SELECTED
: INTERRUPTS ON THE 8259 AND UPDATE TOD INFO
5 INPUT
B AX=INITIAL TIMER1 VALUE FROM NMIOFF
H BL=8259 MASK
;0UTPUT
; NMI & 8259 ARE ENABLED AND TOD IS UPDATED
NMION  PROC  NEAR
PUSH DS
PUSH  BX
PUSH  AX
MoV AX, 4OH ; POINT DS AT BIOS DATA SEGMENT
MoV ’
CALL  CLOCK_WAIT ; WAIT IF TIMERO IS CLOSE TO
; WRAPPING
CALL  READ_TIME
POP ; GET THE INITIAL VALUE OF TIMER]
sus BX, AX ; UPDATE NUMBER OF INTERRUPTS
; MISSED
MoV AL, OAH : SEE IF THERE IS_A PENDING
out INTAOD, AL i INTERRUPT FROM TIMER O
IN AL, INTAOO
AND ALY
Jz J16_2
sus BX,1 ; YES ACCOUNT FOR IT
JAE J16_2 ; OK IF RESULT >= 0
XOR BX, BX
PUSH  BX ; SAVE O AS COUNT IN ISSUING USER
; TIMER INTERRUPTS
suB TIMER_LOW, 1 ; SUBTRACT 1 FROM TIMER
JNC 16_ ; OK IF NO BORROW
DEC TIMER_HIGH
JMP SHORT ™ J16_5
Ji6_2: PUSH  BX ; SAVE IT FOR REUSE IN ISSUING USER
3 TIMER INTERRUPTS
ADD TIMER_LOW, BX i ADD NUMBER OF TIMER INTERRUPTS TO
i TIME
JNC J16_4 i JUMP IF TIMER_LOW DID NOT SPILL
; OVER TO TIMER_HI
INC TIMER_HIGH
J16_4: CMP TIMER_HIGH,018H ; TEST FOR COUNT TOTALING 24 HOURS
JINZ J16_5 3 JUMP IF NOT 24 HOU
cnP TIMER_LOW,0B0H ; LOW VALUE = 24 HOUR VALUE?
J16_5" ; NOT 24 HOUR VALUE?
jmmmae- TIMER HAS GONE 24 HOURS
TIMER_HIGH, 0 ; ZERO OUT TIMER_HIGH VALUE
SUB TIMERZLOW, 0BOH  ; gslégl: REFLECTS CORRECT TICKS PAST
: H
MoV TIMER_OFL, 1 ; INDICATES 24 HOUR THRESHOLD
J16_5: POP AX ; RECOVER COUNT
POP BX RECOVER 6259 MASK
PUSH  AX ;
CALL  ENABLE H :NAau: ALL INTERRUPTS
POP cx ; CX:=AX, COUNT FOR NUMBER OF USER
H TIME INTERRUPTS
JOXZ  J16_61 H ERO DO NOT ISSUE ANY
B INTERR PTS
PUSH DS ; SAVE ALL REGISTERS SAVED PRIOR TO
3 INT 1C CALL FROM TIMERINT
PUSH  AX i THIS PROVIDES A COMPATIBLE
; INTERFACE TO 1C
PUSH [ H
J16_6:
INT 1CH 5 TRANSFER CONTROL TO USER
; INTERRUPT
LOOP  J16_6 ; DO ALL USER TIMER INTERRUPTS
POP DX
POP
POP RESTORE REGISTERS
jemmmnn CLOCK ls UPDAT[D AND USER INTERRUPTS 1C HAVE BEEN ISSUED.
K CKECK IF KEYSTROKE OCCURED
J16_61: 3 AL WAS SET DURING CALL TO ENABLE

JZ J16 7 i ND KEV WAS PRESSED WHILE SYSTEM

CLEAR SHI" STATES-DONT LEAVE POSSIBILTV OF DANGLING STATES
D 6l USCR OF MISSED KEYBOARD INPUT

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

Programming Considerations

Audio Control Latch (ACL)

The following are bit definitions for the Audio Control

Latch.

76543210

-CHAN ENA (1)
-INT ENA(I)

I—> CHAN ENA (O)
INT ENA (O)
Reserved
Reserved

Reserved

>

>

>

> Reserved
>

> Reserved
>

Reserved

Audio Control Latch

Bits 7-2

Bit 1

Bit 0

Reserved

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

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.

16 Speech Attachment

oegoo
~
o

29990 99009
N
m

Qo900
g 2% 8838383
o
=

0980

B2
F9
CA

0101
)
co
08
m
w

08
02
00

00
0002

co
40
00
07
42
08

3340

FE

;OTHERWISE FALL THROUGH
SP,8 ;ADJUST STACK FOR EXIT
Mov OH, ER_CVSD_C2

MoV BM, ER_CVSD_S2 3 SETUP ERROR RETURN CODES
SHORT TK_EX1

XOR AX, AX
INT 100 ;CLEAR SCREEN
MOV Al
MOV CH, 20H
INT 10H ;TURN OFF CURSOR
MOV BP,OFFSET T2_ICON
MOV DX, SPEAKER_POS
INT T ;PUT UP SPEAKER ON THE SCREEN
MOV BL, 1 SSETUP FOR SHORT BEEP
CALL  BEEP
Mov CX, 40 ;DELAY .8 OF SECOND
CALL  DELAY ;DELAY BEFORE PLAYBACK
MoV BP,OFFSET T2_WAVE
MoV DX, WAVE_POS
INT PRINT ;PUT UP ARROWS COMING FROM SPEAKER
pop BX
POP cX
PoP 0s
POP s
MOV AX,0101H
INT TALKER 3 PLAYBACK
OR AL, AL
Jz PLAYBACK_OK SERROR OCCURRED ON PLAYBACK?
IF NOT GO ON
MOV DH,ER_CVSD_C1  ;IF SO FALL THROUGH
MOV BH, ER_CVSD_S3
TK_EX1:
MoV BL,AL
JHP SHORT TK_EX
PLAYBACK_OK:
Hov DH,0 ;SETUP NO ERROR RETURN

RETURN_TO DCP B
TEST PASSED: H

DH = 0 H

TEST FAILED: :

DH = ASCI! ERROR CODE IN CUSTOMER LEVEL H

BX = ERROR CODE IN SERVICE LEVEL H

TK_EX:
Moy oL,0
STC

RET 2
TALKER2_DIAG ENDP

RESET
RESET CARD TO NORMAL CONDITION

RESET PROC NEAR
XOR AX

L AX JCLEAR AH

INT TALKER
;TO RESET CARD
cup AL, OK JRESET OK?
Jz RESET_OK YES -
HOV DI, ERCLPC_C1  ;ERROR 'B' IN CUSTOMER LEVEL
Mov BH,ER_LPC_S1 ;ERROR 10XX IN SERVICE LEVEL
MoV BL, AL
ST
RESET_OK:

RET
RESET ENDP

3
; DELAY
H THIS ROUTINE WAITS APPROXIMATELY CX * .10 SECONDS
H BEFORE RETURNING
i ON ENTRY:
H CX = DELAY TIME
5 ON EXIT:
H DX =
DELAY PROC NEAR
DEL10:
PUSH 23
Mov C€X, 13120 ;DECIMAL VALUE TO GIVE WAIT TIME
;OF .1 SECOND
DEL20:
LooP DEL20
poP (23
LO?P DEL10O
DELAY  ENOP
ASSUME  DS:DATA
;
3 NMIOFF
H THIS PROCEDURE |S CALLED TO DISABLE NMI AND SELECTED
H INTERRUPTS ON THE 8259.
3 INPUT
; BL=MASK TO DISABLE 8259 INTERRUPTS
;OUTPUT
H AX=INITIAL TIMER1 VALUE
; BL=ORIGIONAL 8259 MASK

NMIOFF PROC  NEAR

H

SHNRNOTEWNS
;ALL INTERRUPTS ARE ABOUT TO BE DISABLED. THERE IS A POTENTIAL
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65 STATUS_CK:

G B sas_ckg; §SET FOR MAXIHUR # OF LooPS The following shows Audio Control Latch addresses.
g; gg gg gg‘{ NMI PORT AL
68 BY 02 MoV AH, 02 LPC STATUS FUNCTION (AX=0200) " "
22 56 o9 o “LKER .E;gskg'\lﬁl\? TO SPEAK? De“ce ACL Device ACL
71 EO Fu4 LOOPNE STATUS__CKZ WAIT.
:r,g Eg €7 .;g);z IE;O_ERR ,|r CX=0 THEN TIMEOUT ERROR (hex) (hex)
-112 £2 09 GOOD_TESIfggzD: Speak 3SPEAK NEXT WORD 1 079F 17 879F
78 32 F6 XOR. OH,DH ;ZERO DH FOR GOOD RETURN
A €y a0 T BCLRy AL,NMI_PORT 2 OF9F 18 8F9F
;g 22 gg gg‘rl ﬁrlii_l’om,AL SENABLE NMI 3 179F 19 979F
‘ ' 4 1F9F 20 9F9F
0880 E9 0960 R JMP TK_EX GEXIT ) ) 5 279F 21 A79F
$"CveD PLAYBACK .
i 6 2F9F 22 AF9F
Oape 3o SNe- et Tue_cvso_tebt 7 379F 23 B79F
Sooe DIAG_RESE gt R_LPC_C1 ;RESET ERROR "8"
gggg g'sl 2«2) :83 g:,ER:LPC:SI :tl:g\s/lgEIbExEEORESET ERR o 8 3F9F 24 BF9F
365¢ E9 0360 R T T 9 479F 25 C79F
ggg"l 8D 0783 R CONTINUE cxsn TE:P OFFSET T2_1CON 10 4F9F 26 CF9F
ooy gﬁ 0;05 TR\T’ PR I:PEAKER Pos s PRINT SPEAKER
:::; BO :787 R MoV BP,OFFSET T2_WAVE 1 1 579F 27 D79F
0F 802 MOV DKHAVEROS T T wave 12 SFOF 28 DF9F
A 58 5 wY B AT 20 g5 ounonny 13 679F 29 E79F
§ § EE g«gé E?:gu: SBEGIN AT OFFSET 0 14 6F9F 30 EF9F
A5 85 o6u0 v CX, 4800%:/12 5'?33”:;";2%:9?“5 TO SOUND A TONE 15 779F 31 F79F
o 22 co LoAD_Lo0Pe " AR 16 7F9F 32 FF9F
B2 Al STOSW FILL RAM WITH PATTERN FOR TONE
gll‘ : :}ggﬁ ,THIS LOADS 6 BYTES OF 00'S
B5 & DEC AX
56 A sTosw $THIS LOADS 6 BYTES OF FF'S A program must read the Speech Attachment’s ACL
B Al STOSW . . .
B i e A each time it needs the channel. If the channel is not
08BA E2 F6 Loor LOAD_LOOP .
08BC 89 4800 Wov  CxuBOD"  1SOUND A TONE FOR & SECONDS enabled, another device has control. The program
08BF B8 0101 MOV AX,0101H ;CVSD WRITE E - .
gscz B3 03 mov o BLs ;g;, 4800 8PS ) ) should either post an error or regain control of the
2es 90 R X W channel.
08CA B6 44 MoV DH, ER_CVSD_C1 ;SETUP FOR ERROR RETURN
08cC B7 12 MoV BH, ER CVSD s1
(3 L
gggg 8A D8 TK_EX_LI:K;: BL,AL Audlo Multlplexers
0800 E9 0960 R JMP TK_EX sEXIT TALKER DIAGNOSTIC . .
essssassssesususanenen Before the Speech Attachment begins speech synthesis,
it’s BIOS sets the following control devices so that
0803 CVSD_REC: R .
Gabe 72 85" S BiRGlReser_enn itmmon audio, generated by the Speech Attachment, will be
0o %800z MY BSMISIOS.  con heard on the PCjr’s audio output.
DE D INT PRI T ; PUT UP MICROPHONE ON SCREEN
E0 A 890D MOV DX, ARROW_POS1
gg SD 7F3 R =8¥ :‘F’g}?sﬂ’ ARROW ;BLINKING NORMAL INTENSITY ATTRIB. . . .
E8 CD INT PRINT ;PUT UP BLINKING ARROWS ON SCREEN . The Aule Channel Enab]e blt mn the ACL
08EA B9 003C MOV CX, 60 ; DELAY [ad
0B8ED €8 0976 R CALL DELAY
2 5ot Mo AL EoR ShkSy o The Audio Channel Multiplexer (points to the
F4 6 61 ouT RT 51" AL ;POINT SYSTEM SOUND MUX AT BEEPER -
75 85 00 oy oo ) intended speech source)
FB D 2 INT PR|NI‘ ;BLANK ARROW 's
FD 3 MoV BL,1 ;SETUP FOR SHORT BEEP
FF 8 298 R CALL BEEP B .
6z 88 9100 nov s gtoon sseLeor ove nenp , ) o The PCjr Sound Multiplexer (points to the external
0 Be 0300 v Speea 130T R OR THE ik BOUNDARY \ audio channel)
0D € DE MOV DS, S|
0F 3 F6 XOR S1,81 ;OFFSET OF ZERO
1 6 PUSH S!
12 € PUSH DS
13 1 PUSH cX
4 3 PUSH BX
15 D 4D INT TALKER
0917 0A CO OR AL, AL ; ERROR OCCURRED?
0919 74 09 Jz RECORD_OK 3 1F NO ERROR OCCURRED, GO ON
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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

18 Speech Attachment

¢

C

0798
079C
079F
07A1

17
0A QA 0B 05 2F BA
0B FC

C9 CD 20 BA OB FC
C8 CD 20 BA 0B FE
5C BA

‘l‘l 08 FD
42 0A
u3

= 07A2

07A2
07A3
07A4

D7Fh
07F7

WoMOOOP AN ==

rr
87 ‘JE 07 2C 87 uf
7 50

AE
A2 A2 A2 A2 A2 FD

7C FC
20 2D 20 3E 08B FC

E. 2D 2D 20 3E 0B FC

20 2D 2D 3E 0B FC
2D 20 20 3E

23
B0 BO 0B FE

B3 B3 0B FE

C0 D9
2

ou
2D 3E 3C

TF7
03 01 FD 27 7D 01

80 FC 01
80 FC UE
74 20
80 FC 4F
4 75
80 FC 50
75 22
E9 08D3 R

BY 07

8D 0783 R
CD 81

52

CcD 82

BD 0798 R
5A

52

81 C2 0309
BD 07A3 R
5A

81 C2 0803
CD 82

CF

£8 0966 R
72 4D

8D 0783 R
BA 070E
BD 07B7 R
BA 0A15
B9 000A
88 0005

51
88 0201

i DATA

T2_ICOoN DB T2_1-T2_ICON
08 10,10,17,5,47,186,11, -4
DB 201,205,32,186,11,
0B 200,205.32,186.11.-2
0B 92,186
T2_1 =
D8 -1
T2_ABC DB 12 A-T2_ABC
DB AT, 1,73
DR '8!, 10
08 e
T2_A = s
DB -
T2_SELECT o8 rz s-12 SELECT
08 87i, 'N';07H,",",87H ,'0',07,"'," ,87H,"P"
T2_s = $
0B 16141,161+1,161+1,161+1,161+1,-3,40-9
DB +3,-4
T2_WAVE 0B 72 w-12 wAv:
0B -4
DB '--->' V=i
0B Teee>' 11,4
B I
T2 W = s
0B
MIC_ICON 0B mc 1-MIC_ |con
0B 176,176,11,-2
0B 176,176,11,-2
D8 176,176,11,-2
D8 179,179, 11,-2
DB 179,179, 11, -2
0B 179,179,11,-2
08 179,179,11,-2
0B 179,179,11,-2
0B 192,217
MiC_I = $
D8 -1
ARROW 0B A-ARROW
DB Te><!
A =
0B 3,1,-3,40-1,12144,1,3,-4

DIAGNOSTIC ENTRY POINT
iALKERZ_D 1AG PROC FAR

CMP AH,

JBE YALKER 1CON

;CALL FOR SCREEN SETUP?

CMP ;CALL FOR LPC TEST?

Jz LPC TEST

cHp AH,'0' ;CALL FOR CVSD PLAYBACK?
Jz CVSD YEST

cMP ;CALL FOR CVSD RECORD?
JNZ GOODBVE B

JMP CVSD_REC

R e 2

i SCREEN SETUP

SRRRARRRRR RN RN

; PUT THE ICON AND ITS SELECTION CHARATER ON THE DCP MENU
TALKER_ICON.
MoV

AH, TLK_WIDTH ;WIDTH OF THE ICON
MoV BP,OFFSET T2_ICON
NT LOCATE LOCAIE POSITION ON MENU
PUSH D
INT FUY ICON ON SCREEN
MoV BP OFFSET T2_, ABC
pPopP ;TO ADJUST ROW & COL FOR 'ABC'
PUSH SAVE AGAIN
ADD DX 0309" H
INT ;PUT 'ABC'
MoV BP OFFSET T2_! SELECT
POP X ;ROW & COL FOR THE SELECTION 10
ADD DX, 0803H H
INT PRINT ;PUT SELECTION ID ON SCREEN
GOODBYE:
IRET ;RETURN TO DCP

: LPC DIAGNOSTIC
; SPEAK THE FIRST 10 WORDS IN THE ROM VOCABULARY

ch_rzsr.
CALL

JC
LPC_SPEAK:
MoV

RESET ;RESET CARD
DIAG RESET_ERR ; ERROR

BP,OFFSET T2_ICON
I)X SPEAKER POS .STAR'I CURSOR AT ROW 8 COL 16

INT SPUT ICON ON SCREEN

MOV ar ‘Otrser T2_wAVE

MOV DX, WAVE_POS iROW & COL FOR SOUND WAVE

INT rann PUT SOUND WAV

MOV COUNTER FOR SPEAKING 10 WORDS

HoV BX,5 $BEGIN WITH WORD 6
SPEAK:

PUSH  CX

MOV AX,0201H ;LPC_SPEAK WITH WORD INDEX

INC BX SNEXT WORD INDEX

INT TALKER ISPEAK ....

cHP AL, OK § PASSED?

JE STATUS_CK SYES, WAIT TILL LPC SPEAK DONE
LPC_ERR:

POP

HOV nn ER_LPC_C2  ;ERROR 'C' IN CUSTOMER LEVEL

MOV BH, ER LPCCS2  ;ERROR 1100 IN SERVICE LEVEL

MoV BL,

JHP ShioRr TK_EX_LINK1
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0D 3 EE SHR si1,CL 3;EXTRACT OFFSET VALUE FROM SI -
of 59 POP X AL = CV
:g g gg oF sgn g;. g;u ;EXTRACT COUNT VALUE FROM S| - 0 SD ReCOI'd (uSl‘ng Speed table)
15 74 31 9z LPEX95 i 1F COUNT 1S 0, DO NOT UPDATE
B, B B o P ool B EE
0 73 29 JNC LPCX35 $1F NO ERROR, JUMP N gm .
$IF_ERROR OR'END OF SPEECH, GO ON DS:SI se ent:offset
; => TURN OFF "LPC IN PROGRESS' FLAG
IF es 037a r LPC0T AL WAIT_FORLLPC  WAIT FOR LPG TO COMPLETE
H L
22 A ra98 Hov© DX, PERTA” TURN OFF LPC IN PROG FLAG BL Table Speed
L, DX
26 24 TF AND AL, OFFH-TALK_LPC
28 E out DX, AL ;TURN OFF LPC IN PROGRESS FLAG
729 E4 21 IN AL, PORT_21H = /
728 0C 02 OR AL, INTIZOFF : 0 1800 Bytes Sec
72D 6 21 out PORT_21H, AL
2F BA FF9F MoV DX, TKR_ACL ;DISSABLE INTERRUPTS BOTH
;g E . ;:D :ll:,l‘”‘("‘“ns ;ON SYSTEM AND FEATURE CARD ; ]
35 oc 01 oR AL, 000000018 - , 1 = 2400 Bytes/Sec
37 EE ouT  DXIAL
38 33 CO ;ggu"l[ R)S(:R;:mv sRESTORE KEYBOARD INTERRUPT VECTOR
: R
34 BE DB MV DSIAX —
3C A1 0138 R MOV AX.K 2 = 3000 ByteS/Sec
3F A3 0024 R Hov  HoRD BTR OLOKBD_PTR,AX
42 Al 013A R MOV AX, KBD_PTR+2
45 A3 0026 R MOV WORD PTR OLDKBO_PTR+2,AX o
; > ISSUE INTR 1 EOI (END OF INTR) CMD 3 =3600 ByteS/SeC
o748 80 61 LPCX95: MOV AL, INTI_EOI  ;INT 1 EOI CMD
O74A E6 20 out PORT_207,AL  }
o7uC  E4 AD N AL,NMI_PORT  ;RESET NMI LATCH _
OT4E BO 80 MOV AL,BOH ’ 4 = 4200 ByteS/ Sec
0750 €6 A0 OUT  NMI_PORT,AL  ;ENABLE NMI — /
o732 8 sTi 1ENABLE OTHER HARDWARE INTERRUPTS 5 =4800 ByteS Sec
; -> RESTORE REGISTERS & RETURN
0753 5D pop  BP RESTORE REGISTERS
o754 5F POP DI
orsu 3¢ e D CX Byte count
0756 1F POP DS
073 38 Pop X
o7 A POP —_ 1
o194 38 Pop A : AL =1 CVSD Playback (using speed table)
0758 CF IRET RETURN
H
} READ_PORTB )
§ psor) LIS, PROC READS PORT B AND SAVES IT IN AN DS:SI segment:offset
; FIRST PORT A IS SAVED (WHEN 8255 MODE SET OCCURRS ALL
E ?:E"g;§§cgogéc|; SET TO LPC IN MODE (PORT B INPUT) 3
;
H THE LPC READ BIT S SET
; WE WAIT FOR READY TO GO HIGH P BL Table Speed
H WE SAVE PORT B |N AH .
H RESET LPC READ
; RESTORE PoRT A Kﬁﬁ'n? Dan VT ooE
;
P on et = /
H BH ARE DESTROYED 0 1800 Bytes Sec
: AH NOLDS VALUE OF LPC STATUS REGISTER
3332 BA FB9S kzm‘””ﬁov Pgocmmxzn 0 8255 PORT
X, SREAD 8: A —_
075F EC IN AL, DX : > 1 = 2400 ByteS/ Sec
0760 B8A F8 MOV BH.AL ISAVE IN BH
5 8 e ol o 0ss e
0767 52 PUsH DX \VE CWREG ADDRESS = /
ott 52 s ¢ 2 = 3000 Bytes/Sec
0769 B0 09 MOV AL, LPCR_ON EAD PORT B
0768 EE oUT  DX.AL H
S 8 oo B i
X :
0772 €C N AL.OX : = /
0773 8A EO MoV AH, AL ESAVE VALUE IN AH 3 3600 Bytes Sec
0775 B0 08 MOV AL,LPCROFF  :
0 2 o b iRESTORE CuReo
0779 BO 81 MOV AL,LPC_OUT ;SET PORT B AS OUTPUT 4 = 4200 Bytes/ Sec
0778 EE ouT  DXIAL H
-
5 = 4800 Bytes/Sec
077C 8A C7 MoV  AL,BH SRE-WRITE 8255 PORT A
077€ BA FB9S MOV DX,PORTA :
ez 63 er et ;
0783 READ_PORTB ENDP - CX Byte count
H
e .
:
je DIAGNOSTIC CODE . .
£% s cone 15 Vin INTERRUPT 924 : AL =2 CVSD Record (using user speed)
i ERRORS: "
H CUSTOMER LEVEL .| SERVICE LEVEL | SYMPTOM .
H
H 8 10X RESET FAILURE . b :
i C oo | RES . DS:SI segment:offset
: 0 | 1250 | GVSD" PLAYBACK ERROR »
H E | 13XX | CVSD RECORD ERROR  *
H o | XX | CVSD_PLAYBACK-AFTER-*
H | RECOR .
;

R D ERI
XX IS THE BIOS RETURN CODE *
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.. 06AE 06 PUSH  ES
BX User speed divisor g6ar 33 co R A
ASSUME  ES: DUNMY ;ADDRESS PTR AND COUNT SAVE LOCS
g8y 88 c1 MoV AKX SAVE COUNT IN LOW 3 NIBS OF AX
CX Byte count 0687 D3 CE ROR stcL JROTATE NiBS OF &1
0689 56 PUSH  SI HYC AR
3 CVSD Playback ( . d) g68a 81 £6 Fo00 AND  s1,0r000H MASK LOW 3 NIBS(HOST SIGNIF ICANT)
AL = ayback (using user spee 06C0 26: A3 013C R MOV ESIWORD PTR "“"'p:'éi?xn 4STORE PACKED WORD FOR USE
06Cy  8C D8 MoV AX, DS ’
- B oHe i e
-DS:SI segment:offset ' $(LOWEST SIGNIFICANGE)
/ / 06CA 03 C3 ADD  AX,BX $ADD INTO SEGMENT
06CC 26: A3 O13E R MOV ES'WORD PTR BFR_PTR+2,AX ;STORE NEW VERSION OF
: $SEGMENT ADDR
0600 07 POP ES ;RESTORE ES
BX User speed divisor R 9600 no_ronmt S save:
0601 €3
0602 SAVE_POINTER _ ENDP
e -
CX Byte count S: NAME: LPC INTERRUPT HANDLER :
v PURPOSE: TO PROVIDE SUPPORT FOR LPC HARDWARE INTR ’
LINKAGE: HARDWARE INTR 1 (8259) .
3 »
AH 2 LPC (Backgr ound) INPUTS: VECTOR AREA FOR SOFTWARE INTR OUFH MUST ~
X CONTAIN THE LPC BUFFER POINTER .
OUTPUTS:  NONE :
AL = 0 LPC Status EXIT: INTERRUPT RETURN .
M
PROGESS: (1) - GHECK TO SEE IF LPG OR KBD INTERRUPT. "
IFKBD,  1SSUE KD INTERRUPT & RETURN .
= - i 2) - MASK NHI AND OTHER HAROWARE INTERRUPTS. ¥
AL =1 LPC Speak - INTR (index) (3] - shsk s o oTuen, e peRmus. g
GOroN. TP BOFFER LOW, CALL ROUTINE 10"
SEND 8 MORE BYTES TO LPC CHIP, IF OTHER, *
- y - BT T it g
BX Word number from index 55} - REENABLE NHI' AND OTHERS .
8) - ISSUE .
(BX>1)
:. »
AL = 2 LPC Speak - INTR (buffer) ;
-3 => SAVE SOME REGISTERS
gspz 30 Lroxx: pUsH A SAVE AX & DX
. . O H
o
DS:SI Beginning of buffer > caees o s 11 17 on w00 1rcyeT
N )
(segment.offset) IF KBD, ISSUE KBD INTERRUPT & RETURN
06D4  BO 0B Moy L,0
gspe g6 20 our pgn_zon.m. SYSTEM 8259 CONTROL PORT
CX  Number of bytes in the LPC g8 53 82 e AL i
06DE 75 05 IYES,
word to be spoken. CX 6EQ 5A por DX ;RESTORE AX & DX
06E1 58 H
must not be larger than 4095 06E2 CO 4E INT_ KkBD $ ISSUE KBD INTR
06E4 CF IRET $RETURN

bytes.

énn»unuunuwununn LPC INTERRUPT HANDLER  #HSNNHMNNNNNRNNBNNS
: "o
H

AH = 3 Polled LPC (foreground) ; => SAVE OTHER REGISTERS

06E5 B0 10 LPCX00: MOV AL, 10H
O6E7 E6 A0 out NMI_PORT, AL 3DISSABLE NI
06E9 FA cL! ; DISSABLE HARWARE INTERRUPTS
= O6EA E9 0A95 R JMP SETUP_FLAG2
AL = 0 LPC Status gees FLAc_SETR:
06ED 56 PUSH s 3 SAVE REGISTERS
O6EE 57 PUSH [ H
06EF 55 PUSH BP

AL 1LPC Speak -INTR (index) - 06F0 33 ED XoR . BP,BP ;8P=0 MEANS LPC BACKGROUND

; => READ 8255 PORT B (5220 STATUS REG) & SAVE IN AH

. 06F2 €8 075C R CALL  READ_PORTB
BX Word number from index (BXZ l) ; => DECODE TYPE OF LPC INTERRUPT
06F5 80 E4 EO AND  AM,OEOH $ZERO OUT BITS OF NO INTEREST
v Ders 74 g o car f;ioguouoos i STRAY INTERRUPTY b awo meTunn
o
— - 06FD 80 FC CO CMP AH, 110000008 ;BUFFER LOW INTERRUPT?
AL 2LPC Sp eak - INTR (buffer) « 0700 75 10 Nz LPEx9 IF NOT, EITHER LPC WORD 1S DONE
DS:SI Beglnmng of buffer JOR_SOMETHING'S WRONG. IN ANY CASE,
’ DISCONTINUE LPC PROCESSING.
(segment.offset) ; -> BUFFER LOW INTR => LOAD 8 MORE BYTES
0702 33 CO LPoxso: xom  AX,AX 3SET 0S:51 TO POINT TO LPC DATA
0704 B8E D8 MoV
0706 C5 36 013C R L0s SI WORD PTR[B"‘ PTR] ,ggTSIPYR AND COUNT INTO
070A 56 PUSH JSAVE Si
0708 B1 0C W Sz
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0672 32 CO XOR AL, AL 3SET THE ZERO FLAG

e & o RV i CX Number of bytes in the LPC
L word to be spoken. CX must
% £0A0_BER._HANDLER not be lal'gel' than 4095 bytes.

THE REMAINING NUMBER OF BYTES IN THE LPC WORD TO BE OUTPUT te: AX
o AR A Rty TEARS Note: During this call, all registers excopt AX are
ERE ARI

OUT_WITH THIS CALL T preserved

THE Wik ‘A)LLOMED NUMBER OF BYTES IS SENT OUT TO THE

THE POINTER 70 THE WEXT BYTE TO OUTPUT (SEGHENT AND .

OFFSET) A

THe REMAINTNG COUNT ARE FOLDED INTO THO WORDS AND SAVED, AL returns:

AND .

THE CARRY FLAG IS RESET TO INDICATE NO _ERROR.
IF ALL REMAINING BYTES TO BE OUTPUT CAN BE HANDLED THIS
T sen '
HEY
A BYTE OF 00 is SENT, 00H OK
TN%PO?RRY FLAG IS SET 'I’u INDICATE END OF SPEECH DATA
ouTPUT.

on ENT:; = MAXIMUM ALLOWED NUMBER OF BYTES TO BE OUTPUT. o 01H Undefined command

REMAINING NUMBER OF BYTES TO BE OUTPUT IN THE LPC

WORD.
DS:S! = POINTER TO LPC DATA
DFL = 0 (DIRECTION FLAG RESET TO INCREMENT)

on ExiT 02H LPC Speak in progress

INTERRUPT VECTOR LOCATION 4FH = THE COMPRESSED VERSION OF

D ROCESSED.
0:13¢ = LMt WHERE L IS A'HEX DIGIT REPRESENTING AN
OFFSET, MMM IS A 3 HEX DIGIT COUNT OF REMAINING BYTES ( )
0:13E = PPPP WHERE PPPP IS THE SEGMENT ADDRESS OF THE 03H SpeeCh Attachment ACL error (stuck

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. 04H LPC index out of range
0675 LOAD_BFR_HNDLR PROC  NEAR
o7y 02 TP GBS ourpyy 11T SIAINLIG, COUNT LESS T et 05H CVSD speed out of range
0679 7F 03 36 CONT INUEZOUTPUT ; IF MORE THAN THE LiMIT,SEND LIMIT
0678 80 EB O4 suB  BL,04 LIF_EXACTLY THE LIMIT REMA
SOUIRUT b (RS, THAN LIMIT 10 Avo10 : L
og7E CONT INUE_QUTPUT: ’ 06H Timeout Waltlng for LPC READY
067F 8B CB MOV CX,BX SLOAD MAXIMUM BYTE COUNT
gea1 €8 069F R CALL  Lowo_eFR ;LOAD BYTES INTO 5220
068 5
0685 75 16 JNZ  LOAD_BFR_ERR  ;JUMP IF ERROR ENCOUNTERED
0687 2B CB £ c:gg € CX, BX '?&)05} agl""' FOR BYTES OUTPUT
0689 UPDATE_COMPLETE: PTHIS TI
0689 EB 06AA R CALL  SAVE_POINTER
068C F8 cLe SGLEAR GARRY INDICATES NO ERRORS
0680 EB OF JMP SHORT EXIT_BFR_HNDLR
068F COMPLETE_OUTPUT:
068F EB 069F R TALL  LOAD_BFR LOAD LAST BYTES
gss2 15 09 Iz LgAn BFR_ERR  ;BRANCH IF ERROR
0694 80 00
e Bo oo e g s
o 9
g6%8 8 EC S url'm:_comzrz iSAVE POINTER, CLEAR CARRY, RETURN
069D _BFR_ERR:
069D F9 PR SET CARRY TO INDICATE SPEECH END
069E X1T_BFR_HNDLR:
069E €3
069F LOAD_BFR_HNDLR ENDP
NOTES: - Pnnon’rgrc:bnfégc‘gufokom BFR PROCEDURE, WE MUST HAVE:
DS:51 = SEGMENT:OFFSET OF D

; - 312 PROCEDURE BESTROVS REGASTERS AL &

: - THis | Pnocmgg: HOST BE FOLLOWED BY A GHECK OF

H ON, => NO s

H 1 OFF 23 ERROR WAITING FOR LPC READY

: (SET AL = LPCROY_ERR & EXIT)
069F LOAD_BFR PROC  NEAR
g6r ac Loadoo: Lobss o ;LOAD BFR WITH CX BYTES OF DATA
06A0 ES 065D R LPCH_ : .
Q6A3 73 04 Juz Loaoix $(TIMEOUT WAITING FOR LPC RDY) b
06! 8 ;
06A7 32 CO XOR  AL,AL $SET THE ZERO FLAG N
0649 C3 LoADXX: RET H )
06AA LOAD_BFR ENDP

} " SAVE. POINTER

; THISTPROC FOLDS THE OFFSET AND COUNT FOR LPC INTO THO WORDS.

i SEE DOCUMENTATION ON LOAD_BFR_HNDLR FOR MORE INFO.
064A SAVE_POINTER  PROC  NEAR
06AA 0B ED oR 8P, BP ARE_WE IN FOREGROUND?
06AC 75 23 SNz HO'POINTER_SAVE :1F 50, DON'T DO THIS SAVE
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O5FF EE ouTt DX, AL H

3 L] L]
Spelelcatlons §§§§ 88 0010 Lpeuo: Mov BX, 16 3LOAD BUFFER WITH 16 DATA BYTES

LPCUS:
3 LOAD LPC BUFFER WITH OF DATA

0603 80 10 MOV AL, 10H
: £ : 0605 E6 A0 out NMI_PORT, AL ;MASK NM! INTERRUPT
The following are specifications of the Speech %07 b AL IIASK NAROWARE INTERRUPTS
0608 E8 0675 R BFR_HNDLR ;SEND B’ T PTR
Attachment: 5 CALL  LOAD_BFR_| $SEND BYTES 1O LFG, SAVE
=2, R -~ o ¥
H CH
. 060E B0 80 HOV AL, 80H
o Slze 0610 €6 A0 out NMI_PORT, AL 3 ENABLE NMI
;ERROR WAITING FOR LPC READY 7
o e .
Width 32 millimeters (1.26 inches) 3
0612 72 81 Jc LPC33 3YES. GO TO SET ERROR & EXIT
oeie %% 92 Pt Backorounp fExiT, LET BAGKGROUND TAKE OVER
. . X ;
Depth 290 millimeters (11.42 inches) s e 1 weRe
? 0618 08 C9 OR ARE ALL BYTES SENT TO LPC?
. egqe . 061A 74 18 Jz FDREGROUND CUHPLETE ;1F SO, GO ON
Height  96.5 millimeters (3.80 inches) o pusH o
0610 B9 2000 MOV CX, 2000H
0620 TEST_I HALF BUF BIT:
0620 E8 075C R READ_PORTB sREAD LPC STATUS
" 0623 F6 C4 40 TEST AH, 070000008 ,LOOK AT BUF HALF FULL BIT
* Enwronment gggg E; 52 \ll.gg;z YE:T NALF BUF_BIT ;G0 ON WHEN BUF HALF FULL
062A 59 POP CX
T oese 8 03 S heds i060P BAGK FoR ANGTHER ROUND
- emperature ’
p 0630 FGND_ERR:
0630 59 PoP X
82;: E9 0595 R m”'u":o:w LPC33
System On 15.6 to 32.2 degrees C (60 to g o oI
0637 EC b
90 degrees F) 0638 24 TF AND AL,OFFH-TALK_LPC
823A g; 5000 ggs gﬁ,?laoo" 3;TURN OFF LPC IN PROGRESS FLAG
3235 E8 075C R m“'coup:cALL R;’An PORTB
System Off 10t0 43 degrees C (50 to 110 0641 F6 C4 80 TEST _ AH,100000008  ;READ LPC SPEAKING BIT
0644 EO F8 LOOPNZ FOR CoMP ;LOOP BACK UNTIL LPC
degrees F ) o546 E3 9 JOKE LPC3ELINK iHAS PROCESSED ALL DATA
3 => EXIT LPC CODE
131 3 0648 LPC_BACKGROUND:
—  Humidity
s 200 oo BT RIS
0648 €9 0301 R T uWp EXIT H
System On 8 to 80% 3 WAIT_ROY: - THIS PROCEDURE WAITS FOR LPC READY (LOW ACTIVE)
; - ;:észzaamgmﬁ MUST BE FOLLOWED BY A CHECK OF
: F ON, => KO ERRORS
System Off 8 to 80%
H IF OFF => ERROR NAITI“G FOR LPC READY
P B (SE LPCROY_ERR & EXIT)
L] ower O064E WAIT_RDY PROC  NEAR
O64E 51 PUSH cX 3 SAVE CX
: BTH : o 31 @ WAITOO: PUSH  ox oAy O
—  +5Vdc with 150 milliamps maximum current 083 3 P & iDELAY
0653 BA FB9A MOV DX, PORTC ;READ READY
0656 EC iN ALLDX
0657 24 01 AND AL, LPC_READY 'TURN O;F ALL BITS EXCEPT READY
—  +12Vdc with 60 milliamps maximum current ogza 55 ¢ o G "é% GRE ox
o 065c ¢C3 RET ETORN
0650 WAIT_ROY ENDP
.
e  Microphone Input
; LPCW_10 YHIS PROCEDURE WRITES TO PORT B THE VALUE
E ON E 0 L BY TURNING LPC WRITE LINE
o ® - k 3 ; - A?'O‘R?“ ULD CONTAIN VALUE TO BE WRITTEN TO
— 1 - H .
Miniature phone jac : - 17 DeSinovs REGISTERS AL & DX
3 - mész"aocsﬂl‘ge MUST BE FOLLOWED BY A CHECK OF
; :: g';'; = ’E‘:Rg:RSA?TING FOR LPC READY
. . H =
— 500 ohm nominal impedance ; (oA LR CREY ek & ExiT)
0650 LPCW_10 PROC NEAR
ggzg gé FB99 38\11_ g);,::).RTB ;LPC WRITE (ON -> OFF)
0661 BO 08 MOV AL, LPCW_ON H
0663 BA FB9B MoV DX, CWREG 3
0666 EE out DX, AL 3
0667 EB O64E R CALL WAIT_RDY H
gggé ;g gg :gs IA.{C:‘l_Pé" oFF s (TIMEOUT WAITING FOR LPC RDY)
066E BA FB9B MOV DX, CWREG H
0671 EE oUT  DXAL :
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0593 74
0595 E8
B0

0583 A1
0586

0B
05F1 75
05F3 Eb
24
05F7 E6

05F9 BA
EC
05FD 0C
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1 0C
F8 00C8
2 05

oy
2A 90

FB98
F3

1 E3
B7 OAFE R
B CE

F7 D9
8F 0800 R

B0 60
0650 R

us
037A R
06

21
02

6 21
BA FF9F

FD
01

10

AQ
80
A0

21
FD
21

FFOF
03

MOV CL, PAGE3
cHP BX, PG3_MAX
Je Lpc23
LPC22: MOV AL, INDEX_ERR
JMP LPC_ERR_EXIT
LPC23: MOV DX, PORTA
IN AL, DX
AND AL, CLR_PAGE
OR AL, CL
out DX, AL

; SET DS:S| TO POINT TO BUFFER

;END_PAGE ENTRIES IN TABLE
;SET CL = ROS PAGE 3

;1S WORD IN PAGE 3

;YES. GO TO SET ROS PAGE

;SET AL = INDEX ERROR
;G0 TO EXIT CODE

;SET PROPER ROS PAGE

(SPEAK LPC INDEX FUNCTION)

PUSH  CS ;SET DS:SI -> SPEECH BFR

POP 0s H

SHL BX, 1 H

MOV SI,[BX+OFFSET TABIDX-2]

MoV CcX, i

NEG cX WE_ARE GETTING THE_WORD'S BYTE

ADD CX, [ BX+OFFSET TABIDX] ;COUNT FROM THE DIFFERENCE

;BETWEEN TABLE OFFSETS

Jmp SHORT LPC30  ;CONTINUE
; SET DS:SI TO POINT TO BUFFER  (SPEAK LPC BUFFER FUNCTION)
LPC25:  POP 0s ;SET DS:S1 -> SPEECH BFR

PUSH DS

; SET 5220 SPEAK

LPC30: MoV AL, SPK_EXT
CALL LPCW_10
Jz LPC35

LPC33:
CALL WAIT_FOR_LPC
MoV AL, LPCRDY_ERR

; THIS IS THE GENERAL EXIT PATH

LPC_ERR_EXIT:
PUSH

1CX = LENGTH OF WORD

EXTERNAL COMMAND

AX

IN AL, PORT_21H
OR AL, INTI_OFF

ouT PORT_21#, AL

MOV DX, TRR_A

IN AL,

AND AL, 111111018

OR AL, 000000018
out DX, AL

MoV AL, 10H

ouT NMi_PORT, AL
cLi

B

;SET SPEAK EXTERNAL MODE
;WRITE COMMAND TO 8255

;ERROR WAITING FOR LPC READY ?
;NO. CONTINUE

:BE SURE LPC SPEECH IS COMPLETE
;YES., SET ERROR CODE IN AL

FOR LPC BIOS

;DISSABLE INTERRUPTS BOTH
;ON SYSTEM AND FEATURE CARD

3 MASK NM
3 MASK MANWARE INT'S

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

XOR AX, AX ;RESTORE KEYBOARD INT VECTOR
MOV DS, AX SONLY IF NEEDED
MoV AX,WORD PTR LPC_
CMP Ax,| orrs:r LPC_) xx ; Rooes 1t 9 POINT AT LPC?
JE LPC SO, RESTORE WITH SAVED
MOV AX, 28 $VECTOR
cHP AX;WORD PTR LPC_PTR+2
JNE LPE3UA
LPC3U:
MOV AX, KBD_PTR
MOV WoRD PTR omxso PTR, AX
Mov 'RESTORE INT 9 unu SAVED
MOV WoRD PTR ou.ousn PTR+2, AX
LPC34A:
[ DX, PORTA
IN AL, DX
AND AL, OF FH-TALK_LPC
ouT DX, AL ;TURN. OFF LPC IN PROG FLAG
STI ;ENABLE HARDWARE INT'S
IN AL,NMI_PORT
MOV AL, 8OH
ouT NMI_PORT,AL  ;ENABLE NM)
POP AX
JMP SHORT LPCX ;60 TO EXIT
; SET SYSTEM SPEAKER SWITCH TO AUDIO CHANNEL
LPC35:  IN AL,PORT_61H  ;READ SYSTEM'S PORT 61H
AND AL,CLR_SPKSW  ;CLEAR SPEAKER SWITCH BITS
OR AL,AUDTO_CHN  ;OR_IN 'AUDIO CHANNEL' BITS
out PORT_61H,AL  ;OUTPUT TO PORT 61H
; SETUP CHANNEL MUX FOR LPC SPEECH
MoV DX, PORTA JADDRESS PORT A
IN AL, DX READ
AND AL, CLR_MUX iser CMANNF.L MUX BITS TO 00
ouT DX, AL ;OUTPUT TO PORT
OR BP,BP ;FORE OR BACKGROUND
INZ LPC4O ;IF FORE, DON'T ENABLE INT'S

; ENABLE INTR 1 ON SYSTEM 8259

IN AL, PORT_21H
AND AL, INTA_ON
ouT PORT_21H, AL

ENABLE INTR 1

; ENABLE LPC INTR W/O DISABLING THE CHANNEL

MoV
IN
OR

DX, TKR_ACL.
AL, DX

AL,3

s ENABLE LPC INTR

Logic Diagrams
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)

*

EY4
B

80
E9

50

E8

3
E8
59
73
58
E9
08
75

33
8E

58

4
3C

EB

[of:]
T4

A0
80
A0

02
064A R

FB98

80
A0

036E R
0B
0357 R

ou
059A R

ED
36

co

0024 R
06D2 R
08

c8
06 0026 R
4 22

06 0024 R 06D2 R
OE 0026

58 90

DB
28

FF 00
23

00

FB 0029
0

oy

FB 005D

17

08
FB 0091
E

IN AL, NMI_PORT
AL, 80!

MOV » 80H
ouT NMI_PORT, AL ; ENABLE NMI
LPCO2A:
MoV AL,LPC_INPROG ;SET AL = LPC IN PROGRESS (02H)
IMP LPEX 6o 10 EXIT
LPCO3:
PUSH  AX SSAVE LPC FN REQUEST
; -> SET LPC IN PROGRESS FLAG (8255 PORT A)
MoV DX, PORTA ;SET LPC IN PROG FLAG
IN H
OR AL.TALK_LPC
out oX; AL H
; -> REENABLE NM! AND HARDWARE INTERRUPTS
sTI JENABLE HARDWARE INT'S
IN AL, NMI_PORT
MoV AL, 80H
out NMI_PORT, AL ;ENABLE NMI

; => MAKE SURE ACL IS ENABLED
CALL CHKTKR_ACL
JN LPCOY

c
PUSH  Cx
CALL  ATTACH_ACL
POP X
' JNC Lrcou
POP
e UhcemmexiT
LPCOu:
OR 8P,BP
INZ Lpé10

; -> SET DS = 0

XOR AX,
MoV DS, AX

2

ASSUME DS:DUMMY
=> CHECK TO SEE IF LPC INTR

3ACL ENABLED ?
3YES. CONTINUE

SRESET ALL ACLS

;& ENABLE CARD ACL

3 |F NO ERRORS THEN CONTINUE
;ADJUST STACK

;ACL ERROR EXIT

ORE OR BACKGROUND?
F FORE, DON'T TOUCH VECTORS

-

VECTOR HAS BEEN SET

MoV AX,WORD PTR LPC_PTR ;LOOK AT INT 9 VECTOR
cMp AX OFFSET LPC_XX ;POINTING AT LPC CODE?
JNE 5 3 1F NOT, SETUP INT 9
Mov ISEGMENT ADDR CORRECT?
CcMP AX,WORD PTR LPC_PTR+2 $1F NOT, SETUP INT 9
JE LPCI10

=> KBD INTR VECTOR -> OUEH

IN
=-> DISABLE INTERRUPTS (NMI & OTHERS)

LPCO5:
MOV AL, 10H ;DISABLE NM) & HOLD REQUEST
out NMI_PORT, AL H
cL! ;DISABLE INTERRUPTS
MoV AX,WORD PTR OLDKBD PTR

MoV WORD PTR KBD_P
MoV AX, WORD
L WORD PTR KBD_|

3=> SET LPC INTR VECTOR

MoV WORD PTR LPC_|
MoV WORD PTR LPC_|

'SAVE OLD KBD PTR
PTR+2,AX ‘SETUP NEW INT 9 PTR

PTR OLDKED PTR

PTR,OFFSET LPC_XX
PTR+2,CS

3=> ENABLE INTERRUPTS (NMI & OTHERS)

ST .ENABLE INTERRUPTS
IN AL,NMI1_PORT 3RES|
Mov AL, 80H ;MASK TO ENABLE NMI
ouT NMI_PORT, AL 'ENABLE NM

LPC10:

; => DECOBDE LPC FUNCTION
POP AX sRESTORE AX (LPC FUNCTIOM)
cMP AL, LPC_INDEX $SPEAK LPC INDEX FUNCTION 7
JE 3YES. GO TO SPEAK LPC INDEX CODE
cHp AL, LPC_BUFFER K LPC BUFFER FUNCTION ?
JE Lpc2! GO TO SPEAK LFC BFR CODE
MoV AL, BAD_CMD ET_ERROR CODE IN
JMP LPC_ERR_EXIT  EXIT LPC CODE

; SET PROPER ROS PAGE (SPEAK LPC INDEX FUNCTION)

LPC20: OR BX, BX 3 INDEX = 0 7 (INVALID)
JE LpCc22 SYES. EXIT
cHp BH,0 ;BX < 2567
JNZ LpPC22 3 1F NOT, INDEX ERROR
MoV CL, PAGEO ,SET CL = ROS PAGE 0
cMpP BX, PGO_MAX ;1S WORD IN P.
Je LpPC23 {YES. GO TO SET ROS PAGE
INC BX 5 INCREMENT BX TO ADJUST FOR

; END_PAGE ENTRIES IN TABLE
MoV CL, PAGE1 3SET CL = ROS PAGE 1
CMP BX, PG1_MAX
Js Lpc23
INC B8X H E
3END_PAGE ENTRIES IN TABLE

MoV CL, PAGE2 ;SET CL = ROS PAGE 2
cMp BX, PG2_MAX IS WORD IN PAGE
JB LPC23 3YES. GO 10 SET ROS PAGE
INC 23 3 INCREMENT BX TO ADJUST FOR
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F Al
INPUTS: AL -

BX =
CX -
DS:SI -

PROCESS: (1)
(2)

(3)

t“;tt;s;"ttttltt‘tttls3:‘3838:8‘!tttt‘ttttttttttt‘tt

NAME: LPC DRIVER
PURPOSE: TO PROVIDE LOW-LEVEL BIOS SUPPORT FOR
C
LINKAGE: SOFIHAR( INIERRUPT (INT 4DH WITH AH = 2 OR 3)

IF AH =
18 FOR_ LPC FOREGROU

WILL BE MADE AT LPCONO. THIS
D.
= 2, ENTRY WILL BE MADE AT LPCOO. THIS IS
R

[}
FOR LPC BACKG OUND.

CONTAINS THE LPC_FUNCTION

=§:,u "

0 FOR LPC STATUS
1 FOR LPC SPEAK (INDEX)

OR_LPC )
D NUMBER FROM INDEX (FOR AL = 1)
UMBER O BYTES 1N CHAODED WORD

SEG:OFFSET OF SPEECH BFR (FOR AL = 2)

OUTPUTS: AL CONTAINS A RETURN CODE

IF EVERYTHING O.K.

| f UNDEF INED COMMAND

IF LPC SPEAK IN PROGRESS

1F ACL ERROR (STUCK)

IF LPC_INDEX OUT OF R

IF TIMEOUT WAITING FDR LPC READY

EXIT: INTERRUPT RETURN WITH RETURN CODE SET IN AL

IF THIS 1S A STATUS REQUEST, THEN CHECK
STATUS OF LPC (1S IT CURRENTLY RUNNING?)
EXIT WITH STATUS INFO IN AL

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

*rrsess

*

FEFFFIFEEITEIITETEELTEEE R

(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. IF IOVE KBD VECTOR INTR TO *
OLEH AND SET LPC INTR VECTOR, NMI AND *
OTHER HARDWARE INTERRUPTS 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' F RANGE, EXIT *
WITH RETURN CODE UH *
(8) - SET DS:SI TO POINT YO BUFF *
{9) - ISSUE SPEAK EXTERNAL COMMAND TO THE 5220 *
(10) - SET SYSTEM SPEAKER SWITCH (PORT 61H) BITS #
F3d TO AUDIO CHANNEL *
i (11) - SET CHANNEL MUX = LPC *
Find (12) - ENABLE INTR 1 ON SYSTEM 8259 AND ENABLE *
i LPC INTR ON CARD. THIS IS NOT DONE IF THE *
" REQUEST IS FOR LPC FOREGROUND. *
g (13) - DISABLE NMI INTR (KBD) & OTHER *
Fid (14) - CALL LOAD BUFFER ROUTINE TO LOAD 16 BYTES #*
i* OF DATA, SAVE THE COUNT AND POINTERS. *
Fid (15) - REENABLE INTERRUPTS, *
Fid (16) - IF LPC FOREGROUND, REPEAT THE FOLLOWING  *
3 STEPS UNTIL THE WORD IS COMPLETE -
i ~TEST BUFFER LOW UNTIL LW TO HI TRANSIT #
Fid ~SEND 8 MORE BITS TO LPC *
i WHEN_WORD IS DONE, WAIT TO RETURN UNTIL *
P THE TALK STATUS BIT GOES HI :
I3
H
i IF_LPC BACKGROUND, RETURN TO USER WHILE #
3 INTERRUPT HANDLER UPDATES LPC BUFFER :
I
H
H
it NOTES: - REGISTERS PRESERVED DURING THIS CALL: »
Cs, ss,DS,ES,SI,01,DX,CX, *
ALL OTHER REOISTERS DESTROYED, *

; => SAVE AX & DS
0UAD Lpcooo:

O4AD 45 INC 8P
OUAE 1E LPCOO: PUSH [
OLAF 50 PUSH AX

;BP=1 INDICATES FOREGROUND LPC
3 SAVE DS
5 SAVE AX

5 => CHECK TO SEE TYPE OF INTERRUPT, IF STATUS, NO NMI MASK.

0480 BA FB98 MoV
0483 0A CO OR
o4B5 75 0B JNZ

DX, PORTA
AL, AL
MASK_NM |

:8255 PORT A ADDRESS
'STATUS UPDATE?
F NOT, JUMP

3 => HANDLE STATUS INQUIRY

0487 EC IN AL, DX sREAD PORT A
ouB8 A8 80 TEST AL, TALK_LPC ;CHECK LPC IN PROGRESS BIT
O4BA 58 POP AX ;RESTORE STACK
ouBB 75 17 JNZ LPCO2A sREPORT LPC IN PROGRESS
Ou4BD 80. 00 Mov AL, OK sREPORT ALL OK WITH LPC
O4BF E9 O64A R JHP LPCX SEXIT LPC BIOS
3 => MASK NMI AND HARDWARE INTERRUPTS
ouc2 MASK NMI:
ouc2 80 10 MOV AL, 10H
oucy E6 AO ouT NMI_PORT, AL ;MASK NMI
o4c6  FA cul ;MASK HARDWARE INT'S

3 => CHECK FOR LPC IN PROGRESS

o4c7  EC IN AL,DX H

ouc8 A8 80 TEST AL, TALK_LPC ;LPC IN PROGRESS ?

O4CA 58 popP AX 3 RESTORE REQUEST

o4cB 74 oc Jz LPCO3 3 IF LPC NOT IN PROG, SPEAK
ouco F8 STI ; ENABLE HARDWARE INT'S
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BIOS Listing

MnnuUEORRM BN RO RN DB R E BNy
£
-3

Wunww waon [}
-3 =3 o
=3 =3 =
» £ ®
- ° o

i

EERND -3
11111 -3

b4

w

=

i <CAVEAT EMPTOR>:

H
H THE BIOS ROUTINES ARE MEANT 1O BE ACCESSED 1HROUGH
H SOFTWARE INTERRUPTS ONLY. ANY ADDRESSES PRESENT IN
H THE LISTINGS ARE INCLUDED ONLY FOR COMPLETENESS,
H FOR  REFERENCE. APPLICATIONS WHICH REFERENCE
H ABSOLUTE  ADDRESSES WITHIN TIIIS CODE  VIOLATE THE
H STRUCTURE AND DESIGN OF BI0S
H EQUATES
QU 0N ; 8255 PORT A ADDR
qu 8H MASK FOR CPU REG BI1S
Qu 5 MASK FOR CRT RFG BITS
Qu 1 ; 8255 PORT B ADLDR
QU H i 8255 PORT C ADDR
Qu H
Qu 0010018
INTA( QU H ; 8259 PORT
INT, Qu 21 i 8259 PORT
EOI Qu 20H
TIMER Qu 4OH
TIM_CTL Qu 43H 3 8253 TIMER CONTROL PORT ADDR
TIMERO Qu 40H 5 8253 TIMER/CNTER O PORT ADDR
KB_CTL QU H i CONTROL BITS FOR KEYBOARD
VGA_CTL Qu DAH : VIDEO GATE ARRAV CONTROL PORT
NMI_PORT Qu AOH 5 NMI _CONTROL POR
SWPORT QU ATH 5 MULTIPLEXING PORT C FOR 8255
SWMASK Qu H ; ENABLE SWITCHES
PORT_BO Qu OH
PAGREG Qu OFH ; CRT/CPU PAOE REGIST[R
KBPORT Qu OH ; KEYBOARD PO
DIAG_TABLE_PTR EQU 4000H
NODIAGI EQU 18 ; NUMBER OF ENTRIES
MINY EQU 2000H
;
H DISKETTE EQUATES
NEC_CTL EQU 0F2H ; CONTROL PORT FOR THE DISKETTE
FDC_RESET EQuU 80H 5 RESETS THE NEC (FLOPPY DISK
; CONTROLLER 0 _RES| »
i 1 RELEASES THE RESET
WD_ENABLE EQu 20H 5 ENABLES WATCH DOG TIHER IN NEC
WD_STROBE EQU 4OH ; STROBES WATCHDOG TIM
ORTVE_ENABLE EQuU 01H 3 SELECTS AND ENABLES BRIVE
NEC_STAT EQU OF4H ; STATUS REGISTER FOR THE NEC
BUSY_BIT EQu 20H 0 AT END OF EXECUTION PHASE
Dlo EQU 4OH |NDICATES DIRECTION OF TRANSFER
RQM EQu 80H ; REQUEST FOR MASTER
NEC_DATA EQU OF5H ; DATA PORT FOR THE NEC
3
H 8088 INTERRUPT LOCATIONS
H
ABSO SEGMENT AT 0
2%y
NMI_PTR LABEL WORD
o *y
INT3_PTR LABEL WORD
OR *ly
INT5_PTR Lﬁ:EL WORD
INT_PTR LABEL  DWORD
o] 10H*y
VIDEO_INT ABEL WORD
o] 1CH*y
INTI1C_PTR LABEL  WORD
O 10H*Y
PARM_PTRO ‘{2351‘; DWORD ; POINTER TO VIDEO PARMS
BASIC_PTR LABEL WORD ; ENTRY POINT FOR CASSETTE BASIC
ORG 1EH*Y 5 INTERRUPT 1EH
DISK_POINTER LABEL  DWORD
01FH*y i LOCATION OF POINTER
EXT_PTR LABEL gzl'l‘)ne“ ; POINTER TO EXTENSION
CSET_PTR 3:25““ OWORD 5 POINTER TO DOT PATTERNS
KEYBRD_PTR BEL  DWORD 5 POINTER TO KEYBOARD TABLES
ORG OuBH*Y
KEY62_PTR O:S’E‘l;u WORD 5 POINTER TO 62 KEY KEYBOARD CODE
EXST ABEL  WORD i POINTER TO EXT. SCAN TABLE
ORG 085H*y
EMPTR LABEL  WORD
ORG LooH
DATA_AREA LABEL BYIE ; ABSOLUTE LOCATION OF DATA SEGMENT
DATA_WORD LABEL  WORD
ORG 7CO0H
BOOT_LOCN LABEL FAR

ABSO’ ENDS

i STACK -- USED DURING INITIALIZATION ONLY
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STACK  SEGMENT AT 30H

oW 128" DUP(?)
108 LABEL  WORD
STACK  ENDS
; ROM B10S DATA AREAS
DAT SEGMENT AT 4OH
Rszsz BASE oW 4 OUP(?) ;

PRINTER_BASE  DW 4 DUP(?) ;

P

EQUIP_FLAG oW
KBD_ERR D8
MEMGRY_S1ZE OW
TRUE_MEM oW

?
? ;
? H
7

; COUNT OF KEYBOARD TRANSMIT ERRORS

ADDRESSES OF RS232 ADAPTERS

ADDRESSES Of PRINTERS

INSTALLED HARDWARE

USABLE MEMORY SIZE IN K BYTE

; REAL MEMORY SIZE IN K BYTES B A

H KEYBOARD DATA AREAS

KB_FLAG

...... SHIFT FLAG EQUATES HITNIN KB FLAG

CAPS STATE H
NUM_! STATE EQU 20" H
AL'_SH 1FT EQU 08H H
CTLZSHIFT EQu ouH H
LEFT_SHIFT EQu 02H H
RIGHT_SHIFT EQU (AL} H
KB_FLAG_ o8 H ;
INS SNIFT EQU 80H H
CAPS_SHIFT EQu uoH H
NUM_SH IFT EQU 20H H
SCROLL_SHIFT  EQU ToH H
HOLD_STATE EQU 08H H
CLICK_ON EQu ouH H
CLICK_SEQUENCE EQU o2 H

H
ALT_INPUT 0B ? ;
BUFFER_HEAD oW ? H
BUFFER_TAIL oW H
KB_BUFFER oW 16 oup(7}

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
INSERT 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
ENABLED

OCURRNCE OF ALT-CTRL-CAPSLOCK HAS

GCCURED
STORAGE FOR ALTERNATE KEYPAD
RY
POINYER TO HEAD OF KEYBOARD BUFF

POINTER TO TAIL OF KEYBOARD BUFF
; ROOM FOR 15 ENTRIES

------- HEAD = TAIL INDICATES THAT THE BUFFER IS EMPTY

SCAN CODE FOR NUMBER LOCK

; SCROLL LOCK KEY
; ALTERNATE SHIFT KEV SCAN CODE
; SCAN CODE KEY

OR CONTRO!

; 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 IS = 0

MOTOR STATUS

BIT 0 = DRIVE 0 IS CURRENTLY

RUNNING
TIME OUT COUNTER FOR DRIVE
N OFF
2 SECS OF COUNTS FOR MOTOR

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

=t

NUM_KEY EQu 69 ;
SCROLL_KEY £Qu 70 ;
ALT_KEY EQU 56 i
CTLZKEY €Qu 29 :
CAPS_KEY £QU 58 :
LEFT_KEY EQU b2 H
RIGHT_KEY £Qu 50 H
INS_KE EQu 82 :
DEL_KEY EQu 83 H
H DISKETTE DATA AREAS
SEEK_STATUS 0B 7 ;
MOTOR_STATUS DB ? H

B
MOTOR_COUNT [ ? H

; TURN
MOTOR_WAIT EQu 37 H
DISKETTE_STATUS 0B ? H
TIME_OUT £Qu 80H i
BAD_SEEK EQU oK H
BAD_NEC EQU 20H H

D_CRC EQU 10H H

OMA_BOUNDARY  EQU 09H H

; BOUNDARY
BAD_OMA £Qu 08H H
RECGRD_NOT_FND EQU ObH H
WRITE_PROTECT  EQU 03H H

} PROTECTED
BAD_ADDR_MARK £Qu 02H H
BAD_CMD EQU o1H H
NEC_STATUS o8

SEEK_END EQu 204
THRESHOLD EQu 300 H
PARMO EQu 0AFH
PARM1 €qQu 3 H
PARMS £QU i H

H

PARM10 EQU

7 DUP(?) ; STATUS BYTES FROM NEC

)
NUMBEE OF TIMER-0 TICKS TILL ’
BLI
PARAM('IER 0 IN THE DISK_PARM
PARMETER 1

PARAMETER 9
PARAMETER 10

VIDEO DISPLAY DATA AREA

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

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

ou28
ou2a

ou28

o428
ou28

EEE
Noow>

ours3

=3
~
>

EEEEEEES EEFEEE

OMMOPENVWRNOS MOUOEO~

75 F8
c3

B0 OC

BA FB9B
EE

BD FB9A

E]

€8 0411
88 07
AC

EE

E2 F7
E8 0411 R
88 D7

BO 55

EE

E8 0411 R
EB 46

8B
BE FF98
BB 2580

u8

74 10

E8 O41E R
8B D6

EC

AA

E2 EE

E8 O41E R
B1 00

80 0C
BA FB9B
EE

8A C1

07
50
E9 0301 R

JNZ WAIT_O 3NO. WAIT FOR FRAME LO
RET
FRAME_10 ENDP

s NOTE: - CAUTION MUST BE TAKEN WHEN CHANGING THIS PART OF

H HE CODE SINCE IT IS VERY TIME DEPENDENT
WRITE:
MoV AL, DECODE ;SET CVSD DECODE ON
MoV DX, CWREG H
out DX, AL H
MoV B8P, PORTC ;SET BP = 8255 PORT C
MoV AH, FRAME_H | 3SET AH = FRAME_HI
MOV D1, SHIFTREG 3SET DI = SHIFTREG
WRITEX: CALL FRAME_01 sWAIT FOR FRAME 0 -> 1
MoV 0X,01 3SET DX = SHIFT REG
LODSB ;GET DATA BYTE IN AL & INCR S|

ouT DX, AL
Loop WRITEX

CALL FRAME_O1
MoV

SWRITE DATA BYTE
3CONTINUE UNTIL CNT EXHAUSTED

WAIT FOR FRAME 0 -> 1

. SET DX = SHIFT R

MoV AL, 055H SET AL = 055H (LAST BYTE)
out DX, AL ‘HRITE DATA BYTE

CALL FRAME_O1 3WAIT FOR FRAME 0 -> 1

Jup SHORT CVSDXA ;GO TO EXIT CVSD CODE

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

READ:
IN AL,PORT_61H  ;TURN OFF AUDIO CHANNEL
AND AL,CLR_SPKSW
out PORT_6TH,AL
MoV AL, ENCODE ;SET CVSD ENCODE ON
MoV DX, CWREG H
out DX, AL ;
PUSH DS ;SET ES = DS
POP ES H
MoV 8P, PORTC ;SET BP = 8255 PORT C
MOV AH, FRAME_H1 SSET AH = FRAME_HI
MOV Dt,si ISAVE OFFSET TEMP IN DI
MOV SI,SHIFTREG  ;SET SI = SHIFTREG
Mov BX, 4800%2 SWAIT WITH QUIET BUS FOR
SAT MOST 2 SECONDS WHEN
SRUNNING AT 4800 BYTES PER
;SECOND. (5.33 SEC AT 1800)
FSYNC:  DEC 8X ;DECRIMENT COUNTER
Q_TiM_ouT SQUIET TIME OUT IF ZERO
CALL  FRAME_10 ,HAIT FOR FRAME 1 -> 0
MOV DX, S} ISET DX = SHIFT REG
IN AL, DX $READ DATA BYTE
Y [D1],AL 3STORE DATA BYTE
cmp AL, 055H SWAIT FOR SYNC
JE FSYI H
cHe AL, 0AAH
FSYNC
Q_TIM_OUT:
JMP SHORT SFIRST
Toor: ox.Bp ;gAn FOR FRAME 1 =-> 0
, ET DX = 8255 PORT C
WAITX1: IN AL, DX iREAD CVSD FRAME
AND AL, AH SFRAME HIGH ?
9z WATTX1 INO. WAIT ron FRAME H1
WAITX0: IN AL, DX READ cvs AME
AND AL, FRAME LOW 7
JINZ WAITXO0 H WATT FOR_FRAME Lo
DX, S| {SET DX = SHIFT REG
IN AL, DX ;READ DATA BYTE
sTosB ;STORE DATA BYTE & INCR

NCR DI
{CONTINUE UNTIL CNT EXHAUSTED
SWAIT FOR FRAME 1 => 0

SFIRST: LoOP TLOOP
CALL FRAME_10

CVSDXA:

MoV CL, 0K ;SET OK RETURN CODE IN CL
; NOTE: - BEFORE COMING TO CVSOX, WE MUST SET RETURN CODE IN CL
; BEFORE COMING TO CVSDX0, WE MUST SET RETURN CODE IN AL
CVSDX: MoV AL, DECODE ;SET CVSD DECODE ON

MOV DX, CWREG :

out DX, AL H

MoV AL,CL SSET AL = RETURN CODE

; ENABLE NM) AND 8259 INTERRUPTS

pPoP BX ;RECOVER 8259 MASK

POP S| JRECOVER TIMER VALUE

PUSH  AX

MOV AX,S1 STIMER VALUE INTO AX

CALL  NMION JENABLE ALL INTERRUPTS

POP AX SAND RESTORE TIME OF DAY CLOCK
CVSDX0:

POP €S SRESTORE €S

POP 8P ;RESTORE BP

JmP EXIT iE
i M
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TEST AL, TALK_LPC sLPC IN PROGRESS ?

Jz CVSD25 ;NO. CONTINUE

PoP ;ADJUST STACK

Mov AL,LPC_INPROG ;SET AL = I.PC IN PROGRESS (02H)
JMP CVSDX0 ;GO TO EXI

; => MAKE SURE ACL 1S ENABLED IF CVSD PLAYBACK

CvsD25: CMP
JE CVSD30

CALL CHKTKR_ACL

DI, CVSDR :CVSD RECORD ?

JNC CVSD30 3YES. CONTIN
PUSH CX ,SAVE SPEECH BY'IE CNT
CALL ATTACH_ACL SRESET ALL C
H 5& ENABLE A(
PoP X ,RESYORE SPEECN BYTE CNT
H RRORS
H
JNC CvsD30 .ND CONTINUE
POP 8X 3ADJUST STACK
JMP CVSDX0 SYES, EXIT

3 => SET SPEED

é
cvsD30:  POP AX SGET CVSD FUNCTION IN AX
cHP AL,CVSDW_TBL  ;CVSD SPEED FROM TABLE ?
MoV AX, BX ;PICK UP USER SPEED IN AX
JA cv$p50 ;CO TO SET USER SPEED ’(‘
CVSDUO:  CHMP BL,SPEED_MAX  ;SPEED WITHIN RANGE ?
JBE cvsous IYES. GO TO SET SPEED
MoV AL,SPEED_ERR  ;SET SPEED OUT OF RANGE ERROR
JMP cvSDX0 $EXIT CODE
cvsous:  Hov gn ,0 $PICK UP SPEED IN AX
MOV AX, es: [BX+OFFSET SPEED_TBL]
CVSDS50: MOV DX, CVSD_CLK OUTPUTSPEED (LSB, THEN MSB)
ouT DX, AL
Jup S+2 } (DELAY)
MOV AL, AH H
out DX, AL H
; => SET 8255 PORT A CVSD ON
MOV DX, PORTA SREAD PORT A
IN AL, DX H
AND AL, CLR_MUX SCLEAR CHANNEL MUX
OR AL, CVSD URN CVSD ON
out DX, AL ;OUTPUT TO PORT A
; => SET SYSTEM SPEAKER SWITCH TO AUDIO CHANNEL
IN AL, PORT_61H READ & SAVE PORT
AND AL.CLR SPKSW  JCLEAR SPEAKER SicH BiTs
oR AL,AUDTO_CHN  ;OR_IN_'AUDIO CNANNEL‘ BITS
out PORT_61H,AL  ;OUTPUT TO PORT 61H
; => DISABLE ALL INTERRUPTS
PUSH  BX
MOV BL,OFFH sMASK ALL INTERRUPTS ON 8259
CALL  NMIOFF IMASK EVERYTHING
MOV DX, BX $SAVE ORIG. 8259 MASK
POP BX
PUSH  AX ;SAVE TIMER VALUE ON STACK
PUSH DX ISAVE 8259 MASK
; => CHECK FOR CVSD RECORD/PLAYBACK
5 NOTE: PLAYBACK => DECODE
: RECORD => ENCODE
MoV AX, DI SGET CVSD FN INDICATOR IN AX
cMp AL, CVSOR 5CVSD RECORD ?
JE READ {YES. GO_TO CYSD RECORD CODE
Jup SHORT WRITE  ;NO. GO TO CVSD PLAYBACK CODE
; NOTES: - FRAME_O1 IS A PROCEDURE TO WAIT FOR A 0 TO 1
H TRANSTY Lok ON CVSD FRAME
H -BP"325POR'IC
H = AH = FRAME
H - AX & DX REGISTERS ARE DESTROYED BY THIS CALL
FRAME_O1 PROC  NEAR
MOV DX, BP ;SET DX = 8255 PORT C o
WAITO: IN AL, DX }READ CVSD FRAME
AND AL, AH $ FRAME LOW ?
INZ WAITO INO. WAIT FOR FRAME LOW
WAITI: IN AL, DX ;READ CVSD FRAM
AND " SFRAME HIGH 7
JZ WAITY iNO. GAT FOR FRAME HIGH
RET .
-

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
FRAME_10 PROC NEAR

H
H

Mov 0X, B8P $SET DX = 8255 PORT C
WAIT_1: 1IN AL, DX {READ CVSD fRAME

AND AL, AH 3FRAME HIGH ?

Jz WAILT_1 3NO. WAIT FOR FRAME M}
WAIT_0: IN AL, DX sREAD CVSD FRAME

AND AL, AH s FRAME LOW ?

0062

??
0063 27?7
0065 1?7
0066 27

-0067 2277
0069

?2?2?

0068 ?2?

006C ??27?
006E 2777
0070 ??

0080
0082

?2?
7???

k5544
?27?
77

0000
0000

0001
0002

0004

0005
0006

0008
000A
gooc

000E
0010

0011
0012

0014

0016
0018

7?7
7777
77
277?
7777
77?77
77?77
7777
27
7?7
2777

?77?
27777
??

ACTIVE_PAGE ] ?
ADDR_6845 oW ?

CURRENT PAGE BEING DISPLAYED
BASE ADDRESS FOR ACTIVE DISPLAY
CAl

CRT_MODE_SET DB ? CURRENT SETTING OF THE
CRT_PALLETTE DB ? CURRENT PALETTE MASK SETTING
H CASSETTE DATA AREA
EDGE_CNT ow ? 3 TIME COUNT AT DATA EOGE
CRC_REG bW ? 3 CRC REGIS
LAST_VAL DB ? i CAGT"TRPUT VALUE
i TIMER DATA AREA
TIMER_ oW ? ; LOW WORD OF TIMER COUNT
TIMERT Hion oW 2 } HIGH WORD OF TIMER COUNT
TIMERZOFL DB ? } TIMER HAS ROLLED OVER SINCE LAST
5 READ
H SYSTEM DATA AREA
éIDS BREAK (] ? ; BIT 7=1 IF BREAK KEY HAS BEEN HIT
RESET_FLAG oW ? : WORD=1234H IF KEYBOARD RESET
} UNDERWAY
H EXTRA DISKETTE DATA AREAS
TRACKO 08 ?
RACK1 DB ?
TRACK2 0B 2
DB 2
NL62 EQu 204 ; 62 KEY NUM LOCK STATE
; uoH ; RESERVED
H 80H } RESERVED FOR FUTURE USE
H PRINTER AND RS232 TIME-OUT VARIABLES
PRINT_TIM_OUT DB 4 DUP(?7)
ORG $-1
DK_INDEX 08 2
MATCH_BIT EqQu soH ; INDICATES FIRST KEYSTROKE IN
= ; ..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

62 KEY KEYBOARD DATA AREA

3
CUR_CHAR 08 ? B
VARZDELAY 08 ? H
3
DELAY_RATE EQU OFH H
CUR_FUNC 0B ? H
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 ? H
H
PAGDAT 08 ? H

DATA ENDS

CURRENT VALUE OF HORIZONTAL
ST,
IMAGE OF DATA WRITTEN TO PAGREG

H

EXTRA DATA AREA

XXDATA SEGMENT AT 50H

?
s THE ?OLLWING AREA |S USED ONLY
; {POST AND ROM RgSIDENT)

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, U=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 SEGMENT

BCP_MENU_PAGE 2 ;
DCP_RON_COL oW ? H
WRAP_FLAG 08 ? H
;s'r o8 , ; INDICATOR

MFG_ H
MEM_TOT oW ? ;

H
MEM_DONES oW 7 ;
MEM_DONEO oW ? ;

:
INTICO oW ? § SAVE AR
INTICS ow ? :
MENU_UP 08 ? ;
DONE128 0B ?
KBDONE ow ? ;
H POST DATA AREA
Yo_ROM_INIT oW 2 ;i
10_ROM_SEG oW ? H
POST_ERR o8 2 H

FLAG TO INDICATE ERROR OCCURRED
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; DURING POST
MODEM_BUFFER o8 9 DUP(?) ; MODEM RESPONSE BUFFER

; (MAX 9 CHARS)

MFG_RTN ow ? ; POINTER TO MFG. OUTPUT ROUTINE
- oW ?
H SERIAL PRINTER DATA
SP_FLAG oW 7
P-CHAR 08 2

DCP_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

N\
TK_HD_SC 08 8 DUP(0,0,0,0) ;TRACK,HEAD, SECTOR 7

OR 4
BUFFER FOR READ AND, WRITE obERATION
bK_BUF_LEN £Qu 512 ; 512 BYTES/SECTOR
DIAG_RETRY DB ?
READ_BUF 08 DK_BUF_LEN DUP(0)
WRITE_BUF o8 (DK_BUF_LEN/2) DUP(6DH,0BH)
DNEC_STATUS 0B 7 DUP(?)
DKDATA  ENDS
H VIDEO DISPLAY BUFFER
VIDEO_RAM SEGMENT AT 0BBOOH
o8 16384 DUP(7)
VIDEO_RAM ENDS
i TKR_SEG1. INC
H THIS MODULE CONTAINS SEGMENT DEFINITION 1.
; DUMMY IS THE SEGMENT LOCATED AT ABLOLUTE
f LOCATION 0 HOLDING THE INTERRUPT VECTORS.
)
DUMMY  SEGMENT AT 0
ORG 09H*Yy SINT 9H
LPC_PTR _ LABEL  WORD }POINTER TO LPC CODE
OLDKBO_PTR LABEL  WORD 10LD POINTER TO KBD CODE
ODH*Y S INT 4OH
nu.x:s_pm e **WoRD }POINTER TO BIOS CODE
ORG OLENY S INT 4EH
KBD_PTR  LABEL  WORD INEW POINTER TO KBD CODE
ORG OuFH*Y S INT UFH
BFR_PTR  LABEL  WORD {POINTER TO LPC BUFR, COUNTER
ORG 09214 5 INT 92H
TALKER_DIAG_PTR LABEL WORD  ;POINTER FOR DIAG CODE ENTRY
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 0FBIBH 8255 CONTROL WORD REGISTER
-y
3PORT A (OUTPUT)
: T T T T T T T T T
SPORT A: | PAT | PAS | PAS Lpau | a3 | ez | ean | pao |
H 1 PR DU [ S
H [N SRR A R
&

;PA7 - LPC SPEAK IN PROGRESS FLAG

TALK_LPC  EQU 100000008 ;LPC SPEAK IN PROGRESS FLAG

;PA6 - UNUSED

; PAS, PAL - 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

NAME: CVSD DRIVER
PURPOSE: TO PROVIDE LOW-LEVEL BI1OS SUPPORT
CvsD

LINKAGE: SOFTWARE INTERRUPT  (INT O4DH WITH AH = 1)

INPUTS: AL - CONTAINS THE CVSD FUNCTION
=0 FOR CVSD RECORD (SPEED T

BX - U

M
HE A FREQUENCY 1S 4.77MHz., THIS
FREQUENCV DlVIDED BY THE (DIVISOR*8)
GIVES THE BYTE SAMLPING RATE.
BL - TABLE SPEED (IF AL = 0 OR 1)

=> 1800 BYTES/SEC
=> 2400 BYTES/SEC
3000 BYTES/SEC
=> 3600 BYTES/SEC
=> 4200 BYTES/SEC

wEwn-0®
0
v

=> 4800 BYTES/SEC
CX = BYTE COUNT (LENGTH) OF SPEECH BUFFER
DS:SI - SEGMENT:OFFSET OF SPEECH BUFFER

OUTPUTS: AL CONTAINS A RETURN CODE
O0H - IF EVERY
O1H - IF UNDEFINEI’) COMMAND
02H - IF LPC SPEAK IN PROGRESS
03H - IF CARD ACL ERROR (STUCK)
O5H - 1F CVSD SPEED OUT OF RANGE

EXIT: INTERRUPT RETURN WITH RETURN CODE SET IN AL

T2 IITI I IXITIT LR LRI 2 LR T T A ®
R R R R R R R I R P PP

»
PROCESS: (1) - DECODE CVSD FUNCTION AND SET CVSD FLAG *
IN DI=0000H IF CVSD RECORD (AL = 0 OR 2) *
O0FFH IF CVSD PLAYBACK (AL = 1 OR 3)*
= IF INVALID FUNCTION, EXIT WITH RETURN
CODE IN AL = O1H
(2) - CHECK FOR LPC IN PROGRESS, IF SO, EXIT
WITH RETURN CODE IN AL = 02H
(3) - IF CVSD PLAYBACK (AL = 1 OR 3), MAKE SURE
ACL IS ENABLED. |F NOT, |
WITH RETURN CODE IN AL = O3H
4) - SET CVSD SPEED. IF SPEED OUY OF RANGE,
EXIT WITH RETURN CODE IN AL = O5H
(5) = SET CHANNEL MUX =
(6)
)

U. CVSD
= SET SYSTEM SPEAKER SWITCH (PORT 61H)
TO AUDIO CHAN
= DISABLE ALL INTERRUPTS AND SAVE TIME OF

) - SEE_IF CvsD RECORD OR PLAYBACK:
* IF CVSD RECORD
- TURN OFF AUDIO CHANNEL
= SET _CVSD ENCODE ON
- WAIT FOR FRAME 1 -> 0
READ DATA BYTE
CHECK FOR SYNC CHARACTER
DO STEPS (B) - (D) WHILE SYNC
SEQUENCE FOUND. WAIT FOR AT MOST

A
B
c
1]
E
F

'

1->0

3 SAVE IN BU‘F’FER

BO STEPS (F) = (H) UNTIL COUNT
A ED

i
™
>
o

R

LEPEE
>
]
<
S5

8m
x
=z

C!
SET CVSD DECODE ON

WAIT FOR_FRAME 0 -> 1

WRITE DATA BYTE

POINT TO NEXT DATA BYTE

DO STEPS (B) - (D) UNTIL COUNT
XHAU!

WAIT FOR

WRITE A BVTE OF 55“ (SlLENCE)
WAIT FOR FRAME

VSD DECODE ON

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

e <

Q== —eoss

FTIITTITTLILIIELLLIE LI LTS S 4222222228222 222252233

P T R R T

NOTES: - REGISTERS PRESERVED OURING THIS CALL:
ALL OTHER REGISTERS DESTROYED.

EE ]
EE R

3 => SAVE FUNCTION

CVSDoo:
55 PUSH  BP ;SAVE BP
06 PUSH €S ;SAVE ES
50 PUSH  AX $SAVE CVSD FUNCTION TEMPORARILY
; DECODE CVSD FN & SET DI = oooou FOR CVSD RECORD (AL = 0 OR 2)
H OFFH FOR CVSD PLAYBACK (AL = 1 OR 3)
BF 0000 MoV DI,CVSDR ;SET DI = CVSD RECORD
3c cMP AL, cvsua TBL  ;CVSD RECORD USING TABLE SPEED ?
15 JE cvsp2 ;YES. CONTINUE
3C 02 cup AL cvsun USER  ;CVSD RECORD USING USER SPEED 7
(B JE .vzs CONT { NUE
BF OOFF MoV ol,cvsow DI = CVSD PLAY
ico cHMP AL, CVSDW_TBL .cvsn PlAVEI\CK usmc IABLE SPEED 7
74 0A JE €vSD20 SYES. TINU|
3C 03 cMP AL, CVSDW_USER rvso PLAYBACK USING USER SPEED ?
74 06 JE CV$D20 YES. CONTINUE
58 PoP AX ,RE ADJUST STACK
80 01 MOV AL, BAD_CMD JSET AL = BAD COMMAND
E9 0uAB R JMP CVSDX0 560 TO EXIT
; => CHECK FOR “LPC IN PROGRESS'
BA FB98 CVSD20: MOV DX, PORTA ;READ 8255 PORT A
EC IN AL, DX H
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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
0364 E2 F9

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

75 05
0382 F6 Cu 80
EO F6

0387 C3
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RST20 3 1F NO ERRORS, CONTINUE

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

Jz
LPC_RDY_ERR:
MO

AL, LPCROY_ERR

; => SET MODE FOR SPEED COUNTER (CVSD_CLK)
RST20:

MOV CX, CVSD, ;SET CX=CLOCK TO BE INITIALIZED

Mov AX, CS [N’FSET SPEED_TBL#+! | ,?FE[D FOR INIT

MOV BX, A H

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 u

MOV AL, 0K 5 SET 0 K. RETURN CODE IN AL i
RST_XX: RET {RETURN

RST_TALKER ENDP

e M
;" ATTACH_ACL: THIS PROCEDURE ACCOMPLISHES THE FOLLOWING: *
i - DISABLES ALL ATTACHMENTS ACLS .
Fied - MAKES SURE CARD ACL 1S DISABLED g
3* - ENABLES ACL *
i - MAKES SURE CARD ACL IS ENABLED » ;
i - If ERROR, 'ACL_ERROR' 1S RETURNED IN AL » !
4 AND CARRY FLAG IS SET »
e 1S PROGEDURE DESTROYS REGISTERS: AL, CX & OX M
Isd
e M
1% CHKTKR_ACL: THIS PROCEDURE ACCOMPLISHES m: FOLLOWING: »
i MAKES SURE CARD ACL 1S ENAI »
i - IF ERROR, 'ACL_ERROR' IS nnuﬁuzn IN AL *
i AND CARRY FLAG IS SET L3
i THIS PROCEDURE DESTROYS REGISTERS: AL & DX *
Izl
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 B '

suB DX, 80OH H

LOOP  NXT_ACL H
; => MAKE SURE ACL IS DISABLED

IN AL, DX 5

TEST  AL,ACL_OFF ;ACL DISABLED ?

Jz ERROR_O ;NO. ERROR
; => ENABLE ACL

AND AL, OFDH f

ouT DX, AL ; ENABLE ACL
CHKTKR_ACL PROC NEAR
; => MAKE SURE ACL IS ENABLED

n;‘w DX, TKR_AGL ;READ ACL

1 " H

TEST  AL,ACL_OFF LACL ENABLED ?

Jz RET_O SYES. RETURN
ERROR_O: MOV AL,ACL_ERROR  ;SAVE ERROR CODE IN C

C ,s:*r cAan ( ERROR ) FLAG ON
RET_0:  RET ETURN
CHKTKR_ACL ENDP
ATTACH_ACL ENOP
R

% WAIT_FOR_LPC »
i “THIS PROC WAITS FOR TS ON THE 5220 TO INDICATE LPC »
i SPEECH PROCESSING COMPLETION. 1T WILL RETRY ONLY A *
i LIMITED NUMBER OF TIMES, »
i ON ENTRY: NO REQUIREMENTS *
i ON EXIT: AX,BH,CX,DX ARE DESTROYED - Iy

i ZERO FLAG SET IF LPC DID NOT COMPLETE IN TIME. "
i ZERO FLAG RESET IF LPC COMPLETED.
H

WAIT_FOR_LPC PROC NEAR

CX, 10004 3 LOOP COUNT
LPC_BUF_NOT_EMPTY:
SETUP_FLAG

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

JM
FLAG_SETUP:
JNZ

H
13
H

LYl

"

0004

0002

0001

0000
0020

0008
0009

000A

CVsD EQU 000000018 ;CVSD

AUDI0B254 EQU 000000108 ;8254 AUDIO

CLR_PAGE EQu 111100118 ;CLEAR ROM PAGE

CLR_MUX E£Qu 111111008 3CLEAR CHANNEL MUX

CLR_MXPG EQU 111100008 ;CLEAR ROM PAGE & CH MUX

, PORT B (INPUT/OUTPUT)

: T T T T T T T T T

; PORT B: I PBY I PB6 I PBS I PBU I PB3 I pPB2 I PB1 I PBO |

H R PR PR P P PU— — D—|

;PB7-PBO - LPC BUS

: T T T T T T T T T

i PORT C: I PCT | PC6 I PC5 I PCY I PC3 I PC2 | PC1 | PCO |
I

H

3 ===> 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 T
:CONTROL WORD REG: I 07 I 06 | 05 | O4 [ O3 | D2 | O1 | DO |
;D7 = MODE SET FLAG
MODE_SET  EQU 100000008 sMODE SET FLAG (1 = ACTIVE)

306,05 - PORT A - MODE SELECTION
MODEQ_A EQU 000000008 3 PORT A MODE 0O
MODE1_A EQU 001000008 3PORT 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 EQU 000001008 ; PORT B MODE 1

;D1 - PORT B

PORTB_OUT  EQU 000000008 ; PORT B OUTPUT

PORTB_IN  EQU 000000108  ; PORT 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

EQu MODE_SET+MODEO_A+PORTA_ OUTQPORTCU ouT

EQU MODEQ_B+PORTB_t OUTOPORT L_

EQU LPC_OUTO+LPC_OUT

3BIT SET/RESET FORMAT

; ] T I ]
$CONTROL WORD REG: = 07 I 06 I 05 } ou | D3 } D2 | D1 | DO |

;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

; 110 => BIT 6 - cvso chouz/r.uconc
; 1M1 => BIT7T -

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

LPCR_OFF EQU 000010008 ;LPC READ OFF
LPCR_ON EQU 000010018 3 LPC READ ON
LPCW_OFF EQU 000010108 ;LPC WRITE OFF
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LPCW_ON EQU

ENCODE EQu
DECGDE EQU

;8254 PORTS - |

CVSD_CLK _ EQU
CVSD_FRAME EQU
INTR.CTR  EQU
CWR_8254  EQU

000010118

000011018
©00011008

/0 ADDRESSES
OFBYCH

OFBYFH

3LPC WRITE ON

; ENCODE (RECORD)
;DECODE (SPEAK)

;8254 CTR 0 - CVSD BIT CLOCK
,82511 CTR 1 - CVSD FRAME

38254 CTR 2 - INTR PULSE CTR
8254 CONTROL WORD REGISTER

;CONTROL WORD FORMAT

: T 1 7
;CONTROL WORD REG: : 07 = D6 | D5 | D4 | D3 = D2 | DV | DO |
H

;D7,06 - SELECT COUNTER

CTRO EQu 000000008 3SELECT COUNTER 0O
CTR1 EQu 010000008 3SELECT COUNTER 1
CTR2 EQU 100000008 3 SELECT COUNTER 2
RD_BACK EQU 110000008 :READ BACK COMMAND

;D5,D4 - READ/WRITE

CTR_LATCH EQU 000000008 :COUNTER LATCH COMMAND

RW_LSB EQU 000100008 ;READ/WRITE LEAST SIG BYTE ONLY
RW_MSB Equ 001000008 ;READ/WRITE MOST SIG BYTE ONLY
RW_LSBMSB EQU 001100008 ;READ/WRITE LSB FIRST, THEN MSB
;D3,D2,D1 - MODE

MDO EQu 0000006008 3;MODE O - INTR ON TERM CNT

MDY EQu 000000108 3;MODE 1 - HARDWARE ONE-SHOT
MD2 EQU 000001008 ;MODE 2 - RATE GENERAT!

MD3 EQu 000001108 ;MODE 3 - SQUARE WAVE M

MDY EQU 000010008 ;MODE 4 - SOFTWARE TRIG. STROBE
MD5 EQU 000010108 ;MODE 5 - HARDWARE TRIG. STROBE
;D0 - BINARY/BCD COUNTER

BINARY EQU 000000008 3 BINARY COUNTER

8Cco EQU 000000018 3BCD COUNTER

;ATTACHMENT ENABLE PORT

TKR_ACL EQU OFF9FH s TALKER 11 AUDIO CONTROL LATCH
CHN_ON EQu 01H s ENABLE CHANNEL  (OUTPUT)
CHN_OFF EQU O0H ;DISABLE CHANNEL (OUTPUT)
ACL_OFF EQu 001H ;ACL DISABLED (INPUT)

;NOTE: NOTICE THERE IS A DIFFERENCE IN POLARITIES BETWEEN

3 ENABLING/DISABLING THE AGCL (OUTPUT) AND READING THE

H STATUS OF THE ACL (INPUT).

;CVSD SHIFT REGISTER

SHIFTREG  EQU OFF98H ;CVSD SHIFT REGISTER

;SYSTEM'S 8255 PORT B - PORT 61H

PORT_61H  EQU 061H ;8255 PORT B

CLR_SPKSW EQU 100111118 'CLEAR SPKR SWITCH BITS (PB6,PB5)
AUDTO_CHN EQU 010000008 ;1/0 AUDIO CHANNEL IN

;SYSTEM'S 8259

PORT_20H  EQU 20H ;8259 OPERATION CNTL PORT
PORT_21H  EQU 21H 38259 MASK REGISTER

INTIZON  EQU FDH SENABLE INTR 1 (AND)

INTIZOFF  EQU 02H ;DISABLE INTR 1 (OR)

INTIZEOI  EQU 11000018 ;SPECIFIC EOI CMD

;SYSTEM NMI PORT

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 oo svtss/szc (4201)
SPEED_S EQU SH SPEED = 0 BYTES/SEC (4811)
SPEED_MAX EQU S5H 3 MAXIMUM VALUE FOR SPEED DECODE

; FUNCTION DECODES & ERRORS
; FUNCTION VALUE IN AH

RST_FN EQU 00H ;RESET CARD FUNCTION
CVSD_FN EQU 01H ;CVSD FUNCTION

LPC_FN EQU 02H ;LPC FUNCTION (BACKGROUND)
LPC_FN_FORE EQU 03H ;LPC FOREGROUND FUNCTION

; SUB-FUNCTION VALUE IN AL

LPC_STATUS EQU
LPC_INDEX EQU

LPC_BUFFER EQU

CVSDR EQU
CvsDW EQu

CVSDR_TBL  EQU
CVSOW_TBL  EQU
CVSDR_USER EQU
CVSDW_USER EQU

00H
O1H

02H

OUH
OFFH

00H
0
02H
03H

; RETURN CODES (VALUE IN AL)

;LPC STATUS
;LPC SPEAK - INDEX

;LPC SPEAK - BUFFER

;CVSD RECORD INDICATOR
;CVSD PLAYBACK INDICATOR

;CVSD RECORD USING TABLE SPEED

Ef
;CVSD PLAYBACK USING USER SPEED

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

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

C El
INITIALIZE CVSD SPEED COUNTER TO:
3000 BYTES/SEC

~ous
e

0

(8)

(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

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

an

% 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)

;
H
H
i
H
H
;
H
H
;
H
H
H
H
H
H
H
;
H
;
H
H
H
H
H
H
H
H
H
H

+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
JNZ

WAIT_FOR_LPC
LPC_RDY_ERR

H WRITE 10 RESET CMDS TO 5220

)
v

MoV €X, 10 SET RESET CMD GNT TO 10
MOV AL.RST 5220  |1SSUE RESET COMMAND TO 5220

WRT_FF: CALL  LPCW_10 JREPEAT IF NO ERRORS (LOOPZ)
LOOPZ  WRT_FF H
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[ EQu 00H i NO ERRORS

RETURN.

3 => RESTORE REGISTERS & EXIT ENTRY COND) TIONS:
8

IC_LEN MUST EQUAL INE # OF WORDS

,: CX =~ byte count (note 2 below) : ! BAD_CMD EQU 01H Euggzg;gw ?:“’;aggkcss
H - LPC_INPROG EQU 02H ;L AK
it AL=3 - cg‘sglm{v::c:"&?:;ng user speed) * ACL_ERROR  EQU 03H {ACL STUCK ON CARD
i* : ote 1'5.;.., - INDEX_ERR  EQU OlH $LPC_INDEX OUT or RANGE
i BX - usar spaed divisor * SPEED_ERR  EQU oo PSPEED U o R
i ote 3 » = 0006 LPCROV_ERR EQU 06H ; TIMEOUT HAITING rox LPC READY
:: cX - byte count (note 2 below) : ; USED INTERRUPTS
:. . »
: = 004D TALKER EQU OUDH ;BI0OS INTERRUPT
M LPC (Linear Predictive Coding) . = 004E KBD EQU O4EH $KBD INTR MOVED TO O4EH
;
:: AH = 2 interrupt Driven LPC (Background) : ; 5220 COMMANDS
;
i AL = 0 - LPC STATUS * = 0060 SPK_EXT €Qu 011000008 ;SPEAK EXTERNAL CMD (X110XXXX)
= OOFF RST_5220 EQU 111111118 ;RESET CMD (X111XXXX)
; 5220 STATUS
i . TALK ON  EQU 80H ;TS - TALK STATUS ACTIVE
i AL o L SR TR LINDEX) ox M BFR_IOW  EQU  hOM iBL - BUFFER LOW
3 ( 1 <= BX <= 196 » BFR_EMPTY EQU 20H ;BE - BUFFER EMPTY
§: AL =2 - LPC SPEAK - INTR (BUFFER) M i STOP_CODE  EQU OFFH ;5220 SPEAK STOP CODE
. . - . v
:: DS: s :::gtgflbg;“(ﬁeg.o"set) : v ; POST ERROR CODE
H :
s Vord o be-spoken: cX must mot ba = ooua Gust e B ohn IEVORERCE™ cooer
i» lagrer than 4095 bytes - 0028 SERV_ER £QU 28H ISERVICE ER, CODE
i - : SRR E e el S
H H
5: AH = 3 Polled LPC (Foreground) . 'ﬂ = 0001 ER_CODEB255 £Qu O1H {ER. CODE ON THE 8255
i* AL = 0 - LPC SIATUS " ! = 0002 ER_CODE8254 £QU 02H SER. CODE ON THE 8254
H = |
in AL =1 - LPG SPEAK - INTR ([1NDEX) M : H DIAGNOSTIC ERROR CODE FOR LPC AND CVSD
§: (B X ;=Ws;d<:ur;ggr)f rom index M ! H CUSTOMER LEVEL
;. * i rtpY
e =2 - - - = 0042 ER_LPC_C1 €Qu 8 SRESET FAIL, PROBABLY BAD CARD
E T Iy | - o Bl et
i note 1 below *
B cx - number of bytes in the LPC #
;: to be spoken. CX must not be *
i Tegror”than 5555 byves” M = oout ER_CVSD_C1 EqQu o ;CVSD PLAYBACK ERROR
H = 0045 ER_CVSD_C2 £QU 'E' ;CVSD RECORD ERROR
H
R ; SERVICE LEVEL
5 :
e - Ds: H
] Note 1 .ﬂiaﬁ'ry""-‘éés'é?o:? SKeL’K|33"'3?"395‘.";"3252;2;31"’ . 0010 ER_LPC_S1 EQu 10H ‘st:r FAIL, PROBABLY BAD CARD
i is not done in the BIOS, 3 = 0011 ER_LPC_S2 EQu 11H ;LPC_ERROR
; : fEEh B M ke
H . - 0013 ERZ ;
iy Note 2 §§:é2 3??:”{:";:2:;:‘3 CVSD. If CX = O then 64k % = 0014 ER_CVSD_S3 EQu WK ;CVSD PLAYBACK AFTER RECORD ERROR
Izl » H
:: Note 3 - BX = User speed divisor when AH = 1 and AL = 2 or * = o007 TLk_WIDTH £V o 3TALKER 1CON WIDTH
: ;
i goag\:gl’;&m"g::mﬁﬁe::egneccggbgafm:n:? t?gatémk . ; CURSOR POSITION TO PUT TALKER ICON, SELECTION ...
X3 - &
i* The (T sorv8) gives the byre SeontYog!vaded by 1 = o70¢ SPAER POS  £QU  OTOEH  ;CURSOR AT RGM 8 GOL 16
d Speeds slower than 1800 bytes per second (BX=14BH) # = 0A15 WAVE_| :
4 or faster than 4800 bytes per second (BX=7CH) » '
- = 0812 MIGC_POS EQU 0812H " 8 "8
3 are not supported. M = 890D ARRGHW_POS1 EQu 890DH E " 9 " 138BIT
;" Note 4 - registers preserved during this call: * = 890D ARROW_POS2 EQU 08900H : st m'} SPECIZL AITRIBUTE
i Cflsgtaz.rzﬁé::s& rgxds;(tgzy:: M E ; SET FOR SPECIAL ATTRIBUTE AND BEEP
H .
i Note 5 - AL returns: . H ROUTINE USED FROM SYSTEM B10S
; : H
i OOH - if overything o.k. * = 0081 LOCATE EQU 81H 3LOCATE ROUTINE TO PUT ICON
3 01H « if undefined command * = 0082 PRINT £Qu 82H 3PRINT ROUTINE TO PUT (CON
0000 TKRSEG ~SEGMENT
" 024 - It LPG speak in progross N ASSUME  CS: TKRSEG, DS: DUMMY
i 03H - if ACL error (stuck) » 0000 ORG o
H N R : it 53 CoE T e
;“ O6H - if timeout waiting for LPC READY * ’
i * 0003 INIT PROC FAR
; 0003 EB 2A Jup SHORT INIT1 ;GO TO BEG OF INIT CODE
0005 00 DB PAGEO 1BANK 0 |n:m|r|£n
0204 START  PROC FAR 0006 00 o8 OO0H 'ggg gAME LENGTH
; YRIGHT |NFORMAT 10N
; => CLEAR DIRECTION FLAG & SAVE REGISTERS 0007 gg g; ‘3‘3 3; gz gg 08 6181736 COPR. IBM 1984
853‘; ;g gtg" op ;CLEAR DIRECTION .FLAG 2€ go 49 42 4D 20
H 31 39 38 34
0206 56 PUSH  SI iSAVE REGISTERS
gggg g; :3:: g;( H ;TABLE OF DIVISORS FOR DIFFERENT CVSD RATES
0209 51 PUSH  CX H 0010 0148 SPEED_TBL W 331 ;SPEED = 1800 BYIES/SEC
020A 53 PUSH  BX H Q01F 00F9 - oW 249 $SPEED = 2400 BYTES/SEC
0021 00C7 oW 199 $SPEED = 3000 BYTES/SEC
X gggg 3332 gww \52 ;SPEED = 3600 BYTES/SEC
; => DECODE REQUESTED FUNCTION & BRANCH TO APPROPIATE CODE * " FSPEED = 4200 BvTES/SEC
0208 33 ED XOR BP,BP ;6P INDICATES LPC BACK/FOREGROUND
gggg p’g 513: 03 gnep ¢36L9c_m_ronc ${LPC FOREGROUND FUNCT néu ?
no. CONT INUE D T10l ; =
92E0 O R JNE 100 o No, CONTIN uANSEgDEPgr FUNCT ION 0027 007C DW 124 ;SPEED = 4800 BYTES/SEC
gggg 80 FC 02 F00: p AHLLPC_FN LLPC FUNGTION 7 ® 0029 0C90 R oW OFFSET WORDS_BEGIN ;vo;nrgndg THE END OF
02E8 75 03 JNE Fo "~ ;NO. CONTINUE DECODE OF FUNCTION FoupLic ©0F
02EA E9 OBAE R JMP LPCOO YES. GO TO HANDLE LPC H
: DESCRIPTION:
ap s e o OGEROR  e o uncrion ] ] L TS0, L0, 1 St oon w0
02F2 E9 0388 R Jup CVSD0O ;YES. GO TO HANDLE CVSD : cogmo; 1S PASSED TO THIS RAM CODE.
5 H 5 PPI TESTED.
gg:g gg ;;: 00 F1: Su: 2“ ,RST_FN ‘agszéoc?gosﬁmr:;&g: 2 oo ; gagékgm;c[:gmc IS TESTED, AND ALL FOUR BANKS ARE
; ;
gg;g Eg ggoa R CALL  RST 1 ALKER {YES., GO 10 HANDLE CARD RESET : IF AN ERROR 1S ENCOUNTERED, IT IS PROCESSED AND
Jmp SHORT EXIT 160 TO EXIT CODE H contRoL H:RHK%“@ gm:cnv TO THE SYSTEM (RATHER
H 1 R
02FF B0 01 ERROR: MOV AL, BAD_CMD ;SET AL = BAD COMMAND H IF_NO ERROR |S ENCOUNTERED, RAM IS RESTORED 10 ZEROS UPON
0301 5B EXIT: PoP BX ;RESTORE REGISTERS T0 BE MOVED. BC_START MUST EQUAL THE OFFSE) OF THE
gggg 59 :gs tl;: : BEGINNING OF THE CODE TO MOVE.
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002B 01A6 R
0100

0100

8E CO
4 0172 R

F7

F
0081 90

1
o041 F3/ A5

0043 06
o044 2€

0049 07
004A 59

5F
oouc 33

: FF 1E 002B R

co

GOUE F3/ AB

co
08
06 0134 R 0204 R

06 0248 R O7FF R
OE 024A R

o
m

ON EXI

T:
ALL REGS BUT BX,DX,SP, AND SS ARE DESTROYED.

OFFSET BANK_TEST_START
0100H TRAM STARTING LOCATION OF THE CODE.

éx,omon ;LOAD CODE ON THE 4K BOUND
S, AX H

DI,OFFSET BC_START

o1 SSAVE DI FOR LATER

S1,D1 ;ES:DI=LOCATION TO PUT CODE
cs

0s ;DS:S1=L0C OF CODE TO LIFT
CX, BCLEN ;NUMBER OF WORDS TO MOVI
cx ;SAVE CX FOR LATER U
HOVSW ;MOVE THE CODE TO RAM

ES ;SAVE REGS ADDRESSING RAM
DWORD PTR BCLOC ;CALL RAM CODE

ES ;RESTORE REGS ADDRESSING
cx RAM

)

AX, AX ;AX=0

STOSW ;RESTORE USED RAM TO ZEROS

THIS CODE LOADS THE NEEDED INTERRUPT VECTORS

AX, AX

05, AX
WORD PTR TALKER_PTR,OFFSET START

WORD PTR TALKER_PTR+2,CS

WORD PTR TALKER_DIAG_PTR,OFFSET TALKER2_DIAG
WORD PTR TALKER_DIAG_PTR+2,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
FROM RAM

6068

0068 E£8 0308 R
A CO

4 03
CGO6F E9 0110 R

0072 B0 36
0074 B9 FBIC
0077 BB FFFF
007A E8 011D R

007D BO 74
007F :l

7 00
0082 E8 011D R

0085 BO B4
0087 41

0088 E8 0110 R
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CUSTOMER LEVEL: J
SERVICE LEVEL: 28XX

XX = 01 PORT A FAIL MODE 83H
02 " g ® i i
03 " ¢ v n n
o4 A" " 8lH
05 "¢ ® " n

PORT A
PORT B
PORT C

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

Col E%ETION DURRING CARD

= FBYAH

TEST:

8254 PROGRAMMABLE INTERVAL TIMER TEST

DESCRI ;T 10N:

EST FOR STUOK BITS IN TIMER CHANNELS 0, 1, AND 2.
TEST TO SEE T T OUTPUT OF TIMER O IS WORKING
VERIFY THAT VIMER 1 DIVIDES TIMER 0 BY 8

NOTES:

COUNTER 0
COUNTER 1 = CVSD FRAME
COUNTER 2 = LPC INTERRUPT CLOCK

CVSD BIT CLOCK

POST PROC

FAR

H
H

RESET HARDWARE INTO A KNOWN STATE H

CALL RST_TALKER T 8255. 8254, ACL
OR AL, AL JAL PASSED, ELSE FAILED
Jz 18254 H PASSED
JMP CARD_RESET_ER sREPORT CARD RESET ERROR
; SET INITIAL COUNT FOR CTRS 0, 1, AND 2 TO TEST FOR STUCK BITS
T8254:
MOV AL,CTRO+RW_LSBMSB+MD3+BINARY  ; FOR CWR_8254
MoV »CVSD_CLK ;COUNTER
Mov BX,0FFFFH NITIAL COUNT FOR COUNTER O
CALL INIT_TIMER 3SET INITIAL COUNT
MoV AL CTR1+RW_| LSBMSS‘HDZ*BINARV ; FOR CWR_8254
INC OUNTER 1 HAS CVSD FRAME ADDR
MoV NITIAL COUNT FOR CTR 1 IS QOFF
CALL INI'I_TIHER 3SET INITIAL COUNT
MoV AL, CTR2+RW_LSBMSB+MD2+B1NARY ;FOR LPC INT TIMER
INC cx ;COUNTER 2 HAS INVR CIR ADDI
SINITIAL COUNT 1S OOFF
CALL INIT_TIMER ,SET INITIAL COUNT

50
8E
FE
1F

c8

45

-=a= R
08
06 0018 R

52 52 4F 52

0533
42
cy
u2
61
E0

PUSH AX

MoV AX, XXDATA

MoV DS, AX

INC POST_ERR ; SET ERROR FLAG NON-ZERO

POP AX

POP oS

ASSUME  DS:NOTHING

RET ; RETURN TO CALLER
E_MSG_B ENDP
ERROR_ERR 08 “ERROR"

THIS PROC WILL SOUND

ROUTINE TO SOUND BEEPER

THE BEEPER FOR A
TIME DETERMINED BY THE CONTENTS OF BL.
ON EXIT: AX AND BL ARE DESTROYED

EEP PROC NEAR

Mov AL,101101108 ; SEL TIM 2,LSB,MSB, BINARY
ouT 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 AL, AH
out TIMER+2, AL 3 WRITE TIMER 2 CNT -
IN AL, PORT_B ; GET CURRENT SETTING 0? PORT
MOV AH, AL ; SAVE THAT SETTING
OR ; TURN SPEAKER ON
out PORY B AL
XOR cX,C 3 SET DELAY COUNT

G7: LooP G7 ; DELAY BEFORE TURNING OFF
DEC BL 5 DELAY CNT EXPI
JNZ G7 ; NO - CONTINUE BEEPING SPK
MoV AL, AH ; RECOVER VALUE OF PORT
ouT PORT_8, AL

R
BEEP ENDP

; RETURN TO CALLER

XPC_BY’

TE

PROC TO PRINT A HEX BYTE TO THE SCREEN.
THE CURSOR POSITION MUST BE SET ALREADY.
PASS:

= BYTE TO PRINT

RETURNS:
CX AND AX DESTROYED, FLAGS T0O
XPC_BYTE PROC  NEAR
PUSH  AX
v cL,b
SHR AL,CL
CALL  XLAT_PR
POP AX
AND AL,OFH
XLAT_PR PROC NEAR
ADD AL,090H
DAA
ADC AL, 4OH
DAA
PRT_HEX PRCC NEAR
PUSH  BX
v AH, 14
MOV BH,0
INT 10H
POP BX
RET
PRT_HEX ENDP
XLAT_PR_ENDP
XPC_BYTE ENDP
BCLEN = ($-BC_START+1)/2
INIT  ENDP

SOFTWARE INTERRUPT - OuDH *

el *
;* PURPOSE: To provide low-level BIOS support for *
CVSD and LPC :

s

AH = 0

AH = 1

2332232222 LLEFETITLEISETTTIELEEERS

RESET CARD

CVSD (Continously Variable Slope Delta)

AL =0 =~ CVSD RECORD (using speed table)
i8I - segmenc offset
ote 1 below)
BL - cable speed
1800 bytes/sec
bytes/sec
bytes/sec
bytes/sec
4200 bytes/sec
= 5 => 4800 bytes/sec
CX =~ byte count (note 2 below)

fwn=0

AL = 1 = CVSD PLAYBACK (using speed table)
DS:S1 - f

BL - table speed
0 => 1800 bytes/sec

2400 bytes/sec
3000 bytes/sec
3600 bytes/sec

4200 bytes/sec
5 => 4800 bytes/se
CX =~ byte count (note 2 helov)

AL =2 - CVSD RECORD (using user speed)
S:St - segment:offset
(note 1 below)
BX =~ user speed divisor
(note 3 below)
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0204 B3 30
0206 EB 02
0208 B3 31

020A BYy UA
87 28
020€E 83 Cu 0A

0211 BA 0011
c7

0218 BA 0201

24
0221 88 E8

0242 co0 10

§ g
o o

w)» \FOW@@)U’Q:‘U’E
S

I
>
ve

258 E8 02BA R
25E 5B
F 8A C3
1 E8 02BA R
4 FA
5 82 02
7 B3 01
9 E8 0298 R
C E2 FE
E FECA
0 75 F5
2
2 FA
3 E4 61
5 24 FC
7 E6 61
9 2A CO
B E6 F2
D E6 AO
F F4
0280
0282 EB 02(:8 R
0285 1E
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BSE:

Mov BL, 30H 3SERVICE ERROR 2830 IF BANK
3 SWITCH ERROR
JMP SHORT EX
BSUE:
Mov BL,31WH 'SERVIC[ [RROR 2831 IF BANK
$SUM ERR(
EX:
MoV AH, CUST_ER SERROR J IN CUSTOMER MODE.
MOV BH, SERV_ER
ADD SP,10 ;ADJUST STACK. WE ARE GOING TO
sFALL INTO THE ERROR MESSAGE CODE
;AND RETURN TO SYSTEM FROM THERE
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

oG 18H
POST_ERR DB ?
XXDATA  ENDS
TIMER  EQU 4OH
PORT_B EQU 61H
E_MSG_B PROC  FAR
MOV DX, 11H 3
MOV AL, BH :
ouT DX, AL ; SEND HI BYTE ERROR CODE
INC DX ;
MOV AL, BL H
ouT X, ; SEND LO BYTE ERROR CODE
MOV DX, 201H
IN AL, DX ; GET MODE BITS
AND AL, OFOH ; ISOLATE BITS OF INTEREST
MOV BP,AX ; SAVE MODE
PUSH  BX ; SAVE ERROR AND MODE FLAGS
PUSH  AX
PUSH DX
MOV BH,7 ; PAGE 7
MOV AH, 2 ; SET CURSOR
MoV DX, 1521H ; ROW 21, COL.33
INT 100
MOV SI,0FFSET ERROR_ERR
MoV . 3 PRINT WORD "ERROR"
EM_0: ':% ALGs:(81)

CALL PRT_HEX

LooP
3 LOOK FOR A BLANK SPACE TO POSSIBLY PUT CUSTOMER LEVEL ERRORS (IN
; CASE OF cULTI ERROR)
H,

16H
EM_1: MOV AH, 2 5 SET CURSO
INT 100 ; ROW 22, 00L33 (OR ABOVE, IF
; MULTIPLE ERR
5 DIFFERENT FOR MANUF MODE
Tg}/ ate ; READ CHARACTER THIS POSITION
INC oL ; POINT TO NEXT POSTION
CMP AL’ Y BLANK?
JKE EM1 GO CHECK NEXT POSITION, IF NOT
POP DX ; RECOVER ERROR POINTERS
pPoP AX
POP BX
MOV DX, BP 5 RETRIEVE RUN MODE
cMP DL,010000008  ; SERVICE MODE ?
JINZ CUST_ouT ; OUTPUT BYTE TO SCREEN
SERV_OUT: H
MO AL, BH ; PRINT MSB
PUSH  BX
CALL  XPC_BYTE ; DISPLAY IT
POP BX
MOV AL, BL ; PRINT LS8
CALL  XPC_BYTE
cLl
MoV oL,2 ; 2 BEEPS
€B: oV BL,1 : SHORT BEEP
ALL  BEEP H
£80: LOOP  EBO ; WAIT (BEEPER OFF)
EC DL ; DONE YET?
NZ €8 : 1LOOP IF NOT
TOTLTPO:
; DISABLE INTS.
IN AL, PORT_B H
AND AL, 0FCH™ H
out PORT_B, AL ; KILL HEARTBEAT
sus AL, A H
ouT OF2H, AL STOP DISKETTE MOTOR
out 0AOH, AL DISABLE NI
HLT ALT
CUST_OUT: ;
ov AL, AH i GET ERROR CHARACTER
PRT_HEX ; OISPLAY IT
ASSUM[ DS: XXDATA
PUSH DS

B3
33
EC
A8
E1
E3
33

(1
Al

EO
€3
43
89
51

A8
5

E8
A
H

8A
80
E9

cB

=4
n
o
£

ons

FBYE
012¢C

ED

8 04

FB
c2

0008

0A
(13
E8

05
Al

9E

oy
9A

i CHECK IF ALL BITS GO ON/OFF IN COUNTER 0 (CVSD_CLK)
' MoV AL, CIRO*CTR LATCHOMD3*BINARY ; FOR CWR_8254
CX, CVSD_Cl ;COUNTER O
$SEE THAT ALL BITS GO ON AND OFF

MoV

CALL BITS ON OFf

MoV ;ERROR CODE FOR COUNTER 0 IS 10
Jec TIMER_ERROR 3 POST MESSAGE IF ERROR FOUND

i CHECK IF ALL BITS GO ON/OFF IN TIMER 1 (CVSD_FRAME)
COUNTER_CK:
MOV AL,CTRIACTR_LATCHIND2IBINARY  ;FOR CHR_8254
MOV X, CVSD_F COUNTE
CALL  BITS_ON orr $ CHECK BiTs

MoV BL,1TH ; ERROR CODE COUNTEN 11s 1
JNC CHECK_COUNTER_2 ; IF NO ERROR G
3OTHERWISE FALL TMROUGH AND

; POST AN ERROR

TIMER_ERROR:
MoV AH, CUST_ER ;CUSTOMER ER. CODE FOR 1S "y"
MO BH, SERV_ER 3SERVICE ERROR CODE 1S 28XX
JMP NEAR PTR E_MSG_| 8’ ;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 TIMER_ERROR ; POST ERROR MESSAGE

SET INITIAL COUNT FOR COUNTERS O AND 1

MoV AL, CTRO#RV LSBMSB+MD3+B | NARY
MoV CX,CVSD__ sCOUNTER O INIT

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

MoV AL, CTR1+RW_LSBMSBIMD24B I NARY

INC SCOUNTER 1 INIT

MOV ;DIVIDE BY 8

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 3GET COUNTER OUTPU'I VALUES
TEST AL, 000001008 ;TEST CVSD FRAME BIT
LOOPZ  TEST_FRAME_HI 3 IF FRAME 1S LOW LOOP BACK
Jexz TIMER_ERROR

XOR CX,CX

;TIMEOUT, NO CVSD FRAME
;ERROR CODE 13
TEST_FRAME_LO:

IN AL,DX

TEST AL:OOOOD‘OOB ;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 TRANSIT ;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 HiZ

S0, IT 1S BROKEN

RESET HARDWARE INTO A KNOWN STATE :

CALL  RST_TALKER mn 8255, 8254, ACL
OR AL, Al AL = 00 PASSED, ELSE FAILED

JzZ EXIT_POST

CARD_RESET_ER:
MoV AH,CUST_ER 3 SET ERROR CODES IN CASE OF FAILURE
MoV BH, 28H sHIGH PART OF SERVICE ERROR CODE
MoV BL, AL

;AL 1S ERROR CODE RETURNED BY RESET
OR O

BL, 20H {BL = 23 OR 26,
JMP NEAR PTR E_MSG_B’; PUT ERROR MESSAGE
ExIT_posT:

POST ENDP
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0110

011D 51
011E  BA FB9F
0121 EE
0122 5A
0123 B8A C3
0125 EE
0126 50
0127 58
0128 8A C7
012A EE
0128 C3
012¢C

012C

012C 51
012D BA FB9F
0130 EE
0131 33 DB
0133 33 F6
0135 5A
0136

0136 B9 0008
0139

0139 51
013A 33 C9
013C

013C EC
013D 0B F6
013F 75 19
0141 0C 01
0143 0A D8
0145 EC
0146 OA F8
0148 81 FA FB9C
014C 75 0
O14E 81 FB FFFF
0152 EB 0D
0154

0154 81 FB OOFF
0158 EB 07
015A

015A 22 D8
015C EC
0150 22 F8
015F 0B DB
0161

0161 74 07
0163 E2 D7
0165 59
0166 E2 D1
0168 F9
0169 C3
016A

016A 59
016B 46
016C 83 FE 02
016F 75 C5
0171 C3
0172

0172

0172

0172 43
0173 2B CO
0175 8A Cu
0177 EE
0178 EB 00
017A EC
017B  3A Cu4
0170 75 05
017F FE CY4
0181 75 F2
0183 C3
0184 F9
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SRR IR
SUBROUTINLS FOR POST |
Lw

A 000009

L INIT_TIMER SUBROUT INE -

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 3

) = TE OF INITIAL COUNT L

H OTHER REG(STERS ARE UNCHANGED

I PROC NEAR

CX ;SAVE COUNTER ADDRESS }

Mov DX, CWR_825U ;CONFIGURE CWR FOR COUNTER
ouTt DX, AL 4
POP DX ;RESTORE COUNTER ADDRESS /
MoV AL,BL ; LOAD LSB
ouTt DX, AL
PUSH AX ; PAUSE "
pPOP AX *
MOV AL, BH ;LOAD MSB )
out DX, AL
RE

INIT_TIMER ENDP

BITS_ON_OFF SUBROUT INE -
USED TO DETERMININE IF
AND OFF AS THEY SHOULD.

A COUNTER'S BITS GO ON

; 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 b
B17s_oN_ or PROC NEAR
USH cx ; 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 - S|

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 JTURN '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 E ALL COUNTER BITS ON?

JMP SHORT TST_CMP
CNT1_TEST_BITS:
chp

3 Al
;DON'T CHANGE FLAGS

BX, 00FFH ;LOW NIBBLE BITS ON?
SHORT TST_CMP 'DON T CHANGE FLAGS
SECOND:
BL,AL ;CHECK FOR ALL BITS OFF
IN AL, DX ;READ MSB
AND BH, AL I TURN OFF BITS
BX, BX JALL OFF?
TST_CMP:
CHK_END ;YES, SEE IF DONE
Loopr TEST_BITS ; TRY AGAIN
POP CX REST(JRE OUTER LOOP COUNTER
Loor INNER_LOOP TRY AGAIN
STC JALL TRIES EXHAUSTED - FAILED
RET
CHK_END
cX ; FORMER OUTER LOOP COUNTER
INC si
CMP s1,2
JNE OUTER_LOOP ;CHECK FOR ALL BITS TO GO OFF
RET ;CARRY FLAG IS RESET
BITS_ON_OFF ENDP
§ <
BC_START: {

PORT_TST

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

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
0186

c3

33
BA

EE

BA
E8
72
u2
E8
72

E8
72

BA
BO

EE
BA
E8
72

E8

FB9A

0F
F8
00

Ccy
c7

FO
ES

cy
ED

DB

FB9B
BO 81

FB98
0172

54

0172

4E

0186

49

FB9B

83

FB98
0172

3B

0186
72 36

RET
PORT_TST

i PORTC_TST

ENDP

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

PORTC_TST PROC NEAR
MoV DX, PORTC ;PORT C ADDRESS
IN AL, DX ;READ PORT C
AND AL,000011118 ;MASK LOWER PORT C
5(CO - €3 = INPUT)
MOV BH, AL JSAVE LOWER BITS IN BH
MoV AH, 0 SBEGINNING PATTERN TO WRITE
INC BX ; INCREMENT ERROR |NDICATOR
PC: MoV AL, AH ;OUTPUT PATTERN FOR PORT C
OR AL, BH ;TURN ON LOWER BITS AS APPROPRIATE
;(LOWER C IS THE SAME)
out DX, AL JWRITE TO PORT C
PUSH  AX
POP AX ;TIME DELAY
IN AL, DX SREAD PORT
AND AL, 111100008 ;TURN OFF UNNEEDED BITS
cMP AL, AH ;DATA EXPECTED?
JNE PAE ;NO, ERROR
ADD AH, 000100008 SGET NEXT TEST PATTERN
JNC PC
cLc ;GOOD RETURN
PORTC_TST ENDP
TEST:

DESCRIPTION:

8255 PROGRAMMABLE PERIPHERAL INTERFACE TEST

PERFORM WRITE/READ TEST TO PORT A, B, AND C IN
MODE 83H. DO THE SAME TEST FOR PORTS A & C IN MODE 81H

MODE 83H: PORT A = OUTPUT
B = OUTPUT
= INPUT
= oUTPUT
: MODE B1H: PORT uTPUT
; B = INPUT
; €3 = INPUT
: = OUTPUT
; PORT A = FB9BH
H PORT B = FB99H :
; PORT C = FBYAH :
8C PROC_ FAR
BANK_TEST_START:
XOR BX, BX JINITIALIZE ERROR FLAG
MoV DX, CHREG SCONTROL WORD REGISTER
MoV AL, LPC_OUT iMODE 8TH. PORT A,B=OUTPUT,
;C(LOW)=INPUT, C(HI)=OUTPUT
out DX, AL $CONFIGURES 1/0 PORT
2 MoV DX, PORTA
CALL  PORT_TST STEST PORT A
Jc EX JERROR 01 IF TEST FAILS
’ INC [ ;DX=PORT B ADDRESS
CALL  PORT_TST ITEST PORT B
Jc EX JERROR 02 IF TEST FAILS
’ CALL PORTC_TST STEST PORT C
Jc EX {ERROR 03 IF TEST FAILS
! MoV DX, CWREG ;CONTROL WORD REGESTER
MoV AL, LPC_IN {MODE 83H. PORT A=OUTPUT,B=INPUT
$C(LOW)=INPUT, C(HI)=0UTPUT
out DX, AL iCONFIGURES 170 PORT
! MoV DX, PORTA
CALL  PORT_TST ;TEST PORT A
Jc EX JERROR O4 IF TEST FAILS
CALL  PORTC_TST ;TEST PORT C
JC EX JERROR 05 IF TEST FAILS
R T

; BANK SWITCH TE
SRR

ST

HH N

;GET PORT A ADDR
;CLEAR DIRECTION FLAG
3 START WITH PAGE 3

;READ PORT
;CLEAR PAGE BITS
3SET BITS TO SELECT DESIRED PAGE
3 SELECT PAGE
;DELAY FOR HARDWARE RESPONSE
;ADDRESS BANK IDENTIFIER BYTE
JREAD 1T
;1S IT AS EXPECTED?
; |F NOT, BANK SWITCH ERROR

;8K BYTES

;INIT POINTERS

SREAD BYTE

SRUNNING TOTAL IN AH

;IF CHECKSUM <> 0 BANK SUM ERROR
;DID WE TEST PAGE 07

'IF SO BANK TEST DONE
;1F NOT TEST NEXT BANK

MoV DX, PORTA
CLI
MOV BL, PAGE3
BTL:
H ELECT B,
IN AL, DX
AND AL, CLR_PAGE
OR L,BL
ouT DX, AL
JMP $+2
; VERIFY CORRECT BANK
MoV )5
MoV AL, [SI]
cMP AL,BL
JNZ
i e i) (.HECKSUM BANK===-=
CX,8192
XOR sI,s
MoV AX, S|
ADD:
LODSB
All, AL
Am)
NZ 8BS
3 BOTH l!ANKS H/\VE BEEN TESTED---
cMP AGE
Jz BID
suB BL, PAGE 1
JMP SHORT BIL
BTD:
RET

;RETURN 10 ROM
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