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ALL RECS BUY OR, 00,37, AND 33 AR OL3IROVIO.

ann_ 1050 S0a

suoc o Sioan! o n"$1AR1 NG LOCATION OF IHE CODL.
LA ;L0AD CUDE ON THT 4 BOUND

nuy

"oy

p SAVE D1 fUR 1AL

iy 30 lutation 10 rur coot

or' 108 8140 01 cutt 10 1400

B $RUPBIR OF wOuDS (U MOV

Pusn 3t ca Tum Lalte ust

) Cout 10 nan

rusu (s ;SAVE RILS AUDNISSING RAN

CALL  OwUND PIA BLLOC ;CALL Man CODE

or (s SIORL ALGS ADORLSSING

ror Cu N

sor D1

non Anam ;An:0

aMe siosw SRLSTIORL USED Ran 10 ZEROS
H 1n1% CODE 40ADS 1n( WEEULD INTLARUPT VCIORS
i »0n An, Ax

noy S, AR

"oy WOKD PIR 1AL (R ", O1ISCI ST1ART

nov wOND PIR AILREA He2,CS

nov WUHD PIR JALRIA DIAG ". o”"' TALKER2_DI1AC

WOV WOND PIR 1ALKIA_DIAG PIRS2,C

POwEA ON SELF
Mstmn-o-:
LLEN

CRROR CODLS:

StAvICL

PORT A
PORT 8

ToniA Cuanntls ON THL 8254 AR mwsuo :gﬁ Stucn MIlS,
HAKDWARE UN 1311 CARD 18 RLSET (S(E B10S RISET COMMAND)

CusSIONtA Livil: J

PUR]I C = 189AH

S RISPUNSL 1O TIMIR O 1S Codli
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vl 20xx
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v "8 * . B
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26 VINIOUT WAITING 10K
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nse:
8256 PROGAANMABLE INIEAVAL TIMEA T(ST
DLSCRIPY IO
un (O S1uCk 8115 I Timca CHANNELS O, ), AND 2.
H T8 10 SEL TNAT IHE OUIPCE OF TIMIR O IS WORKING
3 VERIEY THAT VINLA | DIVIDLS TIMER O OY §
§ wonts:
H COuNItA O = CVSD B11 CLOCK
H CLUNILR ) o CVSO FRant
H CUUNILR 2 = (PC INITRRUPT CLOCK
H
P0S1  PHOC  fAR
H ALSEE WARDWARL INIO A RNOWN SIAIE '
:
(<]} RSE TALRIA sl 8255, b, ACY
on AL, 0N PALLID, E4SC FAILID
J 0294 iPA4SID
nr CAMD NESID 1M INIFUKT LARD RISED (RRNA
SIT INITIAL COUNT 00K CIKS O, 0, AND 2 1O 134T 1UN STULe BITS
‘l?bv
nov AL, CIRoRM lmsmmmauuv SI0R Cul 829K
[ CxCVSU Cla
nov sx utinin uuNl SO CouNItk O
cane it himx ] mum. ()
nov oMW 1 SHN MDD S tom oun A%
e $ ¢ YRARE AR
nov uw CIR 1S o
can mie_timn
nov A1, CIRZ oMM ¢ S1 ton ur aul T
InC (43
SINIDIAL Loumd n umn
caLL sl umm cuuni

4R

kU

“

Oreummewm
SaPIARERR

[
06 0310 &

92 92 W 32

fOosnene
2285eR3%8

02¢ch A
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L1

rose A
»ov AR ASDAIA
"y 05, Ax
1n 2031_can i SE1 LAHOR 11AG WOW-2UNO
ror
Assunt 8% nommine
: WLtumn 10 Ca
tnsce tnor ’ cartin

A, 0 s SUE 11 2, 020 MLl BiNARY

our lN‘U"] AI. S WREEE Tl TamER MuDE AEC
MOV An, 9330 § DIVISUR FOR V0O nZ
out Hnlﬂ'l.ll 3 WRITE TomiR 2 CNY = (SR
nov AL an
our VIn(Re2 AL 3 WRLIL TaMER 2 Cui - mSE
Ll AL, PORT_S 3 CLI CuRMINT SITTING OF POAT
MoV AN, AL i SAVE Inaf Stiting
on .0} s TURN SPAs(R ON
out P0KT 9, AL
x0A Cx,Ca § SEY LILAr COunt

[ Loor (1] 3 Of1av BIFOKE TurnING OFF
otc (1 3 OLLAY LnI [nPIRIDY
N cr 3 NO - LONIINUL BLEPING SPR
noy AL, A s RECOVIR varut Of Pkt
out PORTI_B, AL
Ret : RETuRN 10 CALLIN

atee tnor

: ceeccccniancaccncaas

s KPC_BVIC

3 PRUC TO PAINT A Min BelC 10 IN[ SUHEIN.

3 IHC CURSOR POSITION MUST BC SOT ALNIADY,
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3 Ax 2 8410 10 Print

3 REJUANS:
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H poe
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‘The following shows Audio Control Latch addresscs.

Device ACL, .
(hex) *
879F

L igyt

979F

Device ACL
(hex)
079F 17
OI'9F 18
179F 19
1F9F 20 9F9F
279F 21 AT9F
2FF9F 22 AI'9F
379F 23 B79F
3F9F 24 BF9F
4791 25 C79F
41°9F 26 CF9F
5798 27 D79F
12 SI91F 28 DI'9F
13 6791 29 E79F

14 6191 30 LI9F
15 779F 31 F79F

16 791 32 FFI9F

EO&\)C\MAUN—

A program must read the Speech Attachment’s ACL
cach time it needs the channel. If the channel is not
cnabled, another device has control. The program
should cither post an crror or regain control of the
channcl. .

L]

Audio Multiplexers

Before the Speech Attachment begins speech synthesis,

«it's BIOS scts the following control devices so that
audio, gencrated by the Speech Attachment, will be
hcard on the PCjr's audio output.

e The Audio Channel Enable bit in the ACL

e The Audio Channcl Multiplexer (points to the
intended spcech source)

o The PCjr Sound Multiplexer (points to the extcmal’
audio channcl)
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Programs that use the Spcech Attachment are
responsible for sharing the audio channel. Before using
the audio channel, the Speech Attachment BIOS must
perform the following steps:

1

0 Disabled
1 Enabled
-CHAN ENA (1)
0 Enablcd ﬁ
1 Disabled

Issue 32 Disable Channel commands (00} Dto
cach of the possible 32 audio control latches as
shown in the following figure.

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

N
Enable the Speech Attachment’s audio control f
channel by setting + CIIAN ENA active.,

When read, -CHAN ENA should be active.
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56 Specech Attachment

[ 4 38 T
1 he Speech Attachment initializes channel 2 to be uscd

in the interrupt mode.

Lincar Predictive Coding (LPC)

‘I'he Speech Attachment uses a TMSS220 for 1LPC
synthesis. This device operates at an 8kHz sample rate,
Programs, driving this device, may be interrupt driven
or may poll the hardware.

Interrupt The interrupt signal, -LPC INT, is
cnabled and is uscd to generate
interrupts,

Polled -LLPC 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
CODEC filter clements, and appropriate clock signals
nrovides for both encode and decode CVSD functions.

Shift Register
The Speech Attachment usces the shift register to
serialize and descrialize CVSD data. 1tis a tri-stated

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

Decode (Playback) Mode

The following is a typical programming proccdure:
¢ Sct CVSD E/D low (decode).

s Aclivate audio channel.
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clock (XCLK).

Channel 0 (CVSD CLOCK)

Channel 0 has the following functions:

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

o Channcl O is inverted and is used by channel 1 to
gencerate the CVSD FRAME signal.

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

Channel 1 (CVSD FRAME)

?lus‘ channcl divides the inverted CVSD CLOCK by
cight. It counts the CVSD CLOCK pcriods and goes low
for onc period cvery cight clocks. Programs use the
positive edge of this signal to write data to the Shift
Register during CVSD decoding. Programs poll this
channcl for sync signals during both CVSD encoding and
decoding.
Note: The Speech Attachment initializes channel
I's divisor to 8. It also initializes channel 1 in the
ratc generator mode and holds the channel 1 gate
active,

Channel 2 (lN'l" CLOCK)

Channecl 2 has two functions:

. Speech Attachment 11
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LPC dl'tput

LPC Input

a ves s v ALV

A=0utput

B=Outpﬁt
CO0-C3=Input
C4-C7=0utput

A=Input

B=Input
CO-C3=Input
C4-C7=Output

AXIVIVIS

81H

83H

[ 2 TR

Normal
State

Used
when
reading
LPC
status

Note: All output signals are reset when a Mode
command is issved. Mode is normally hex 81, Itis
only changed during LPC specch. If a particular
linc is needed in o non-reset state, it must be
explicitly set. ROM PAGE should be sct after a

mode change.

76543210

e

=

VVVVVVVY

-LPC RDY (1)
<LPCINT(I)
CVSD FRAME (1)
-CVSD Ciock (1)
LPC RS (0O)

LPC WS (0O)

CVSD E/D(0)

Reserved

PortC
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iy 1-0

CHANNEL MUX
00 LPC

01 CVSD

10 8254 Audio
11 Test Signal

76543210

l I—> LPC Data Bus (O)
> LPC Data Bus (O)
> LPC Data Bus (O)
> LPC Data Bus (0)
> LPC Data Bus (O)

> Buller Empty (I) LPC Data Bus (O)
> Bulfer Low () LPC Data Bus (O)

> Talk Status (1) LPC Data Bus (O)
a
L )

PortB

Bits 7-0

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

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

or output) is changed by issuing Mode commands to the

PPI as follows.

i )
8 Speech Attachment |
PRI
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L Dwum 0110

0010
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Trrsic
as(c
1eR8IC

1asec
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MHSIC
akSIC
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Hueder
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Noether 1819
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e ath swng
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1 1UBIANURAUIT 1 CHPHCIAL HICTIACE (BLDD) #

The Speech Attachment uses an 8255 Programmable

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

B, and C of the PPI.

Yoo 10

N

76543210

B U v o

l '—> Channel MUX (O)
> Channel MUX (O)
> ROM PAGE (0)
> ROM PAGE (O)

> Reserved
—> Reserved

> Reserved

> LPC in progress (i/0)

NP

Port A

Bit 7

Bits 6-4

Bits 3-2

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

Reserved

ROM PAGE

00
01
10
11

Page 0
Page 1
Page 2
Page 3

Note: Page 0 is the default.

Speech Attachment 7



F'S anBG 115 read 180 no
51 again 116 red 181 negative
52 ait 117 right 182 number
53 add 118 release 183 not
54 am 119 start 184 alternale
55 aro 120 stop 185 up
S6om. 121 -3 (plural 186 -ing
57 ahead morpheme) 187 chime 1
58 answer 122 save 188 bat hitting ball
59 back . 123 second 189 ball being caught
60 by 124 sorry 190 gunshot
+] bl brake 125 screen 191 laser
62 at 126 score . 192 phaser
63 as 127 select 193 buzz
64 and 128 -th 194 lic
65 code 129 third 195 toc
66 computer 130 thir- 196 fast chime

(Part 2 of 2)

Standard Vocabulary

1/0 Address Decode

The Speech Attachment uses the following ports:

Device Address Port N
FB98 Port A Data
8255 PPI FB99 Port B Data
FB9A Port C Data
FB9B Mode Register
FBI9C Channel 0
8254 Timer FBID Channel 1
FBIE Channel 2
FBIF Control Word Register
Shift Register FF98 Shift Register
Audio Control Latch FFIF Audio Control Latch

X

RPN

s

~. e

T

1/0 Port Addresses

6 Speech Attachment

hront
b bulIgA,

') )
0AD BIR N
0AD toOr,
vtag ,
oy,

Wi A D
Moo 8.,
Mobg) A,
[ LI T
Wi A,
W gotien
w02y,

Man Siatuy
BOIOH ALl
Meen, o, o,
MG DAA
N Star ,
WL SIAjus |
L
L LI T
tun,
W Pung
Ll 4LE
NUIAGH,

C ettt ettt ittt et

ce s e s M ccceerescnenoen

.
.

e e e e
P )
e e
“ e e e e
o0 e e e
s v e 0.
S e e e
S e e e e
T )
Yoo e e e
DTN

e e e

e e e e
s e e e
I
() S

C e e e e
e e e e e
RN
DR .
e e e .
e .
c e .
© e .
e e .
e .
c e e e .
e e .
.. .
.. .
.. .
. .
. .

Runber
L wonro
Rhuader

Nusber
Wuaver
Kusber
Nusber
Number
Numper
Nusher
Nuaticr
Nuater
Nustier
Musber

ow,0
oovg
086 )

Oala Length 0010

1s31C  Lengin s002)

teas G

Iansic
1rusiC

HSIC Length sOuLY
1o0S1GC

1sHSIC  Lengsh 20024
TonsiC

ensic

TensiC

InRSIC
TaRSIG

1BNSIC  Length s0UIS

IakSIG

fonsiC
L LU

10SIC

TaRSLC

Oummy
Tensic

naste

TansiC
esiG
nsig
TaKs(C

bata
RevATA

Renata
RNUAIA
RaLATA
Ashala
Rapata
rksic
ausic

RAUAIA  Gengeh sy

bala
hala Y

DAIA  engh ool

PoR51GC  fength ey
1usIC tengethr OuBl

ABSO
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#S232
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[T

[LLIXTN

1N
3

"o,

tonyn
tonege,

(30

e
(IS

tara
tata

fow-ae,
LISIXTN

[TLIXY]
tata

[T
1.nete
[T
tan\ G

LIS

Tencc

Voomsh

Tergih
teraqit

Tengen
Venqite
LI

tenqem
Vot
trngh

tergth

Cromite
Voomet

Tongen

epn

"eow

iy
nony

ey
ey
ey

Qs
LN
e

i

[T
(LY

e

160940 ctinrln

oy .

1 danger 67 cent 131 -teen
2 time has expired 68 control 132 true
3 laughing 69 date 13310 ..
4 get ready 70 disk 134 -ty s
5qo0 71 day 135 this
6 up -72 dollar 136 tvselve
7 down 73 down 137 thousand
8 left 74 do 138 that
9 nght 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 72000 morpheme) 143 thing
14 one 79 echo 144 try
15 two 80 equals 145 turn
16 thiee 81 enter 146 the
17 four 82 end 147 twenty
18 five 83 lirst 148 word
19 six 84 from 149 wiute
20 seven 85 false 150 wait
21 eght 86 hin 151 wrong
22 nine a7 nl-- 152 what
23 ten as tunction 153 yes
24 a 89 go 154 you
25b 90 green 155 yellow
2Gc 91 good 156 year
27d 92 huncired 157 your
8¢ 93 hold " 158 space
291 91 hour 159 dclete
J0g 95 home 160 paqe
31 h 96 is 161 cursor
32i 97it 162 name
33j . 98 key 163 letter
34k . 99 last 164 board
351 100 lose 165 any
6m 101 list 166 sign
37n 102 less 167 spell
8o 103 left 168 win
39p 101 ok 169 pause
40 q 105 or 170 bar
41 106 period 171 insert
a2s 107 plus’ 172 look
131t 108 please 173 lock
44 u 109 prograin 174 3 tframes of silence
a5 v 110 press 175 minus
a6 w 1Mpm. 176 million
a7 x 112 per 177 month
18y 113 point 178 minute
49 2 114 run 179 move
’
Standard Vocabulary

\_~/ (Partiot2)

Specch Attachment 5
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'Y 2
M ) Audio Control INT Enable
=% JMEMR. A19-A16 ROM Decode Laten |
- IRQ
*
1/0 Decode 8255 PPI TMS 5220 LPC
Pp——— B ——————
LPC Data Bus
]
Address ‘ ‘ ]
Butters .
— ROM - "{— [
. I 7 Channel :
| MUX
|
mswo | B evs Audo
—_— Control __D__"'-
d [ ' Aud
udio
— Audio Channel .
" [ — Output Enable
< .
2 8254 LPF
A Data Timer
= Dp7-00 Transceiver :
5 97bo | Shift MC3418 .
S = Data Bus e Register CvsD -
- ﬂ -
3 5 MIC _
_ .:... g - _ Audio Input :
- . 2 Input
(7% Preamp
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Microphone The Personal Computer
Hardware Library
An external microphone jack is provided at the rear of
the attachment. Reader’s Comment Form
The following is a block diagram of the Speech %pclwh Allacl!lmcnt ;
Attachment. echnical Reference 6138761
m A

Your comments assist us in improving the uscfulness 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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