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i^pti^Fncations
The following arc specifications of the Speech
Attachment;

Size

Width

Depth
%

i leighl

32 millimeters (1.26 inches)

290 millimeters (11.42 inches)

96.5 millimeters (3.80 inches)

Environment

- Temperature

System On

System Off

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

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

- Humidity

System On 8 to 80%

System Off 8 to 80%

Power

- +5Vdc with 150 milliamps maximum current

- +12Vdc with 60 milliamps maximumcurrent

Microphone Input

- Miniature phone jack **

- 500 ohm nominal impedance

22 Speech Attachment

rtI.J

0600
OtiiO •• 0010
0601

OUl 0«.AL

crrdO:
MOV ON.16

I7td6:

) (OAO IK BurffB WIIM 07 OAIA

MIV
out
Cll

A| . lOlt
MMt.7UNI.A|

0611} BO 10
0606 16 AO
06Ur fA

0606 IB 06t> B

OtoB fB
OtoC Id AO
060C 10 60
0610 16 AO

lOAu.Bin.NdutB ;siNn Nffid 10 Iff.. 6A«i ria
;Aiiu I Owdt IMIU

At.dMI rONI
At.BOH *
NNI BUNi.Al :ldAb(f NMI

:tANOI« WAIIIdC 7UN i2C 01*07 f

:vlf. CO 10 611 IMOOO B lAII

Ji
0^*07 ;rONC 00 BAChcnoumO
tOC.BACOCOOUdO Jloil, III BaCnCOOUNO IA«C Ovio

i •> 70BtC00«IN0 IK IS roocissco NiOC

0610 OB CO
06lA TB IB

06iC 61
0610 Bf 90UO
06Z0
0670 16 076C B
0621 16 Cd do
0626 Cl 99
0626 II 06

Jt
C*.CK ;AOC All BVIIS Sidf 10 IK7
lOOICOOUNO.COMPLCtC ;lf SO. CO Od

PUSH CM
.... »*OV CH.7UUUN
fCSI.NAi»,BU7 Bit:

CAll" 01 AO POMIB
list
LOOP!
JCM/
POP

fCdO.tOB:
POP CM

iPCll.LINN:
JHP IPCll

lOfticoowhO conpictf:
»«uv OK.PUHIA

. lAO I PC SIAIUS
AM.oKiOiiuooH :ioo« Ai eu7 H*ir luii Bir
list .l«A|7, bV7_Bll ;C0 Od MHid Bu7 HA17 7uii

;SfM0 B B*irS 10 IPC
:LOOP BACK 700 AdOlMlO BOUOO

06)0
06)0 60
06)1
06)1 CO 0696 B

06 Id "
06 Id OA rooB
0617 IC
0616 2d 77
06IA If
0610 09 6000
06)1
06IC CO 076C B
06m 76 Cd 00
06dd 10 to

06d6 11 CO

out Ok. At
HU9 CK.6I>UUII

iOB.COHP:
CAIL Of AO POO IB
irsi AM, lutiOUnOUB
LOOPdC fOO.COMP

JCnZ IPCD.LIdK

) CRII IPC COOC

iPC.OACKCOoudO:

AI ,Olll|.|A|K IK

;lUMd UM I PL Id rMM.NIS6 MAC

06dB 00 00
06dA 17
06di CO 0101 B

iPCKi
At. ON
OS
coil

:oiAo IPC spcarimc bii
:ivop BACH uoni ipc
:IIAS IROCfSSIO All oaia

:sii IPC siAius 10 o.N.
:oisioAi ONicidAi OS

1 MAIf.OOV: • IHIS PROCfOUOf WAllS fbO IPC OtAOV tlOWACIlVC)
) • 11 016100*6 OfCISICOS A| 0 0"
t • INIS POOCCOUOf nusi BC fOLIOwfO BV A CllCCR 07
I iHf 2100 IIAC:
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17 077 •> [OOCN WAIIINC 700 IPG NfAOV
(SCI At • LPCHOV.COO B IMII)

0661 61
0662 69
066) OA IBOA
0666 IC
0667 2d 01

0669 CO 76
0666 69
066C Cl

MAtf.OOV POOC NCAO

PUSH CM
RON Cd.CI

WAItOO: PUSH CM
POP ea
MOV
IN

OK.PORtC
AL.OK
AL.LPC.NfAOV

lOOPdX
POP

BCI

;SAvI cx
:ClfAK Cm
tOflA*
:0(iAv
;NI*0 OlAOV

llUNK 077 AIL BII6 CXCtPI 01*07
.•OfAO* 7
:dO. »{CP CNfLhINC
;KISiOA| CK
.'NCIURd

LKW.IO IHIS PNOCfOUOC wot IIS 10 POIil 0 lilt VA|Ul
CONlAINfO id A| B7 lUlldlMC I Pi. MNIII | INl

. ON B iHtd 077
7 AI SnOUlO CONlAld VA|UC 10 Bl WNIItIN 10

POHl B.
- II OISiOO*S RtCISIIKS *1 6 On

17 Od. •> BO (BNONS
17 077 •> CONOR WAlMNi; fOH IPC Of*U*

(Sir AL a IPLliOV INR « 1*11)

0660 IPCW.IO POOC NtAN

0660 OA 7090 NOV ON.PONIB
0660 cc OUl ON.Al
0661 60 OB NUV AI .1 PCM Od
066) OA fB9B HOV Oa.lMMfC
0666 IC OUl On.AL
0667 IB OSdl B Cail WAII NUV
066A 76 06 JB{ |P» M*K
066C BO OA NUV AI.licw Off
066C BA 1690 NUV UN.(.t.N|4.
0671 CC OUl OK.AL

{IPG MRlll |0d •• 017)

:
I

i
tItiHtOUl UAIIldC fOd IPC NO* I

1
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P6/f
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If OJ
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M| AN

ni'Ml 11 AA IIIAM •

01 ,nii I li

:MIMPll M
:iiviM niiMMiM'

I Ml
I I. AI Mil I IMI I

I IM'l MIMAIM-.,
ll'*0 I IMI I to A#<lin

|M| IMlfllH.
06 rc
06M 9t
0671 60 ca

0681 If 089f a
0680 99
0689 79 78

cooiiour OUtl'tll;
fllSII CM
HOV CM.as

lOAO ma
CM
(OAO ma raa

CAII
ror
JN9

JIOAO MA»|Mi-m Nfl| CIHiMt

•lOAii a«iis mio'̂ 9."'n
; IMMf ir intl'iM |Nr'iMMllli|(l

0687 90 CO
0689
0689 rO 06AA a

068C ro

0680 fO Of

0687
068r to 069f a
0699 79 09
0699 00 00
0696 10 06^0 a
0699 31 C9
0690 10 IC
06 90
0690 f9
0691
0691 C|
069f

:AiiivM iif'Mi ina a*i(A outrvi
: miA I IMI

jNM sitnai IA11 ai a ,I

COHMlltf oulruf-
^Ail IOAO aia
jtr I OAO mn laa
HOV AI . 0
CAII iriM in
Moa CM,CM

:Amu a* II m m id 9 •/»
•MlMAmiMr. |f|"Ni

JHf
lOAO am I MM:

iic
iMii ofa iiNota:

ai I
lOAO am imoia

uriiAif^coHfifii :SAvi romim. cham camh*. niiumm

CM • 9 Of llrtfA to tOAIl
OA SI • AH.H|NI;Olf M I Of OAfA

> ItliS fNDi lliMNI IMAlMiirA airiMlfA A| 0 |IM
' IIII A muiii'MMi hum af I nil Owl M n* « luim

|NI /mo 11 At.;
ir OM, •> MO mi'iiNS
If Off •» mitott wAiimr. ma in miahv

|M f ai • ircNUT mn » mn |

069r lOAD.Bia raoc at Aa

0691 MC inAiNio: ion AO
or AO 19 0690 a CAM Iffw in

06A| 79 OM JN/ IOaiiam

06A9 19 fi I nor lOAoni)
06A7 39 CO Miia Al.Ml
06A9 Cl lOAOaH: ai 1

flAAA 1 OAO.ma fNiir

{IIimmm'I vAiiiNf. tea mr anv)

|ai I mi /mo fi AC *

06*6
Of*A 00 10
"'.•C 79 91

SAvi romim
mi*, riipc iniaA |Mf aiiaii aiki im ai m" i »i mio i*m) mmams.
All OMCUMINIAI ION ON I flAII ai M MNUI N !••• IMIU.

AAvf roiatra
oa

jm/

9ii"C aiAM
aa.oa
NO rumtm SAvt

AMI Ml IN H»-H.AOIIM|t*

II All, O'lN I MO iMIi 6*vl

48 Speech AttaclimenI

CX Nuinhur of bylcs inIhc trd '
word lo be .spoken. CX must
not be larger than 4095 bytes.

\

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

AL returns:

0011 OK

0111 Undefined connnand

0211 LI'C Speak in progress

OJII Speech Altachment ACL error (.stuck)

0411 Lf*C index out of range

0511 CVSI) .speed out of range

0611 'I'imcoiit waiting for LPC ftEADY

Speech Attachment 2



IIX User speed divisor

CX Ryle count

Al< = 3 CVSD Pluyback (using user speed)

DS:SI segmeiU;ofrset

BX User speed divisor

CX Byte count

All s 2 LPC (Background)

AL = 0 LPC Status

AL = I LPC Speak - INTR (index)

BX Word number from index
(BX>I)

AL = 2 LPC Speak - INTR (buffer^

DS:SI Beginning of buffer
(segment:offset)

CX Number of bytes in the LPC
word to be spoken. CX
must not be larger than 4095
bytes.

All s 3 Polled LPC (foreground)

AL = 0 LPC Status

AL =5 1 LPC Speak - INTR (index)

BX Word number from index (BX> 1)

AL = 2 LPC Speak - INTR (buffer)

DS:SI Beginning of buffer
(segment;offsct)

20 Speech Attachment.
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ri

ti£*l 04
oeAf II CO
0«lt tC CO

0601 •• C«
0641 it 04
0641 01 CC

061)4 41 14 fOOO
oettr 04 C4
04C0 >4: 4} one •

06C4 4C 04
06C4 30
04CI 40 fI or

01 Cl
44: A| one 0

0600 OP
0601
0601 Cl
0604

0604 SO
0601 St

0604 40 04
0606 14 40

060C 44 04
060C PS OS

0610 SA
0611 SO
06(1 CO %C
06(4 CP

04(S 00 10
04f? 14 AO
06(9 PA

06(4 19 0A9S n
0610
06(0 S4
06IC SI
06(f SS

04(0 II CO

0411 ca oisc 0

04rs 40 14 CO
06(4 40 PC 40
0610 14 40
0610 40 PC CO
0100 IS 10

0104 II CO
0104 IC 04
0104 CS 14 OIIC •

oruA S4
0104 01 OC

PUIN It
aOII A4.AA
MOP |S;AM
ASSUNf iS;OU»tt«#

MOV A4.C4
MOP Cl .4
004 41.CL

SI

Sl.llllHlllll ;MA'.p IIM I NlllMMUtI tlCNinC'Nn
;0M IM MIlM COUNi

lt:w0H0 Pia 4PM.(14.44 Jtioai PACAIO WOMO ion uu
;4|4| ||M(

A4.0S
;MisfcH( Aiiniru viMSioM or si
iNAS* l|MM.it|
ttllMIM SlI.NII II.AMr.l I

**.0^ ;*i.u iNiii tiCMiNi
(S;woMi> riN orn.piMt/,A« ;sioni n(w vintiON op

:tlCM|NI AtlOM

4H, OPH

iAUDNItS fin AMD COUNI tAVl IOCS

tSAvC C0U4I IN iOW I 4I4S or AA

;ROI4lt NIUS 01 SI
J|4,1.4,I 1,4.|,4»
itA«f AIM kiNtlCM

POP
NO„rOI4l(« SAVC:

MCf
•AVC POINtm

CS :4(sioii( CS

NANCi KC INKNNuPI NAMOtCII

POMPOM; to PAOPIOC tUPfOMI POM IfC HAMOWAIII miM

NAHOWANI ININ I (41191LIMmaCCi

INPUISt vrrioil AMIA POM tOllwAMI INIM 04PN MUSI
Ct^MIAlN INC IPC OOP PCM POINKN

:• OUIPUIS: NOMf

li
I:
i:

CNIIl IMIIMNUfI MtlUMN

PMoccsst in • CMicH 10 sri ip irc on pod inicmhupp.
!I fS!'' i!'?' IMPIIIMWfl 0 MClllMMIP I PL. CONIIMUl

If! ' "'«• and OININ MARUwAHp IhllMPUPtS(II - CliICa IrPC 01 I PC I4I(MHUPI. IP SIMAV
CO ON II eulPIR luw. CAll MOUPlNI to*
SI««0 a NONf 4*I(V fo IPC CHIP, ip oiiiiM.ilUHM 01P IPC AND IPC 14 PRUCRISt PlAC.

>! " i?}"' "" ' fip toe 4219Sj - R((N4BlC 4MI AMD OlHlNS
4) - issue IMIP

} •> SAVC SONC MCCISKMS

iPC.IW: PUSN AM ;SAV| AM 4 DM

I -> CNCCH to see IP IPC OR R40 INKRRUPI
I IP LPC, CO 10 LPC INIR NANOiCR COOC
I IP R4D. issue kSO INPCMRUPI 4 R(lUR4

MOV

out
JMP

POP
POP
IN?
iMcr

.A| .OStI

IOR|_20M.AL
$•2
Al.rONI.20N
AI.02
LPfMOD

OR

I -> SAVC OINCM MICISKRS

LPCHOO: MOV
out
CLI

JMP

PLAG.SC1UP2:
PUSH
PUSH
PUSN

Al.lOM
NMI.PORI.AL

S(tUP_PLAC2

SI
01
4P

ROM OP.OP

I •> RCAO 42SS POMI 4 (S220 SIAIuS MPCI 4 SAvC IN AH

CALL MfAO.POMIO

t •> OCCOOC iVPC OP LPC INKRRUPI

;SfSrtN 42S9 COMIMOL POMI

;L>C IRIR P
:»IS. CoNtlNuC

;M(SION( AM 4 OH

}ISSu( 440 IHIM
{NCtuRN

ZOISSAOLC NMI
:0ltS*4lC NAROWARC INICMRUPIS

;SAv( RtCISKMS

iOP 0 MIanS LPC OACrCMOUNO

AND
CNP

Ji
CMP
JNl

AN.OIOh
am.IGOOOOUUS
LPC««S

;l(R0 out 4in OP NO INtlMCSI
;StRAr iNlCRRuPtt
;IP SO (NO INKRRuPf and MduRN
:4UIP(H I0i« INtlRRuPIP
(IP 401. CHmCR LPC MONO IS OONC

I "> OUPPCM LOW ININ

IPCRSOt HI

(OR SimlliiiNC'S MRONC. IN ANV CASC.
(OlSCONllNuC IPC PR0C(SSi4ti.

•A LOAD 4 murC 4«liS

:Sft OS:Si 10 POlNl 10 LPC DAIARON AR.A4
MOV OS.an
LOS Sl.OuuNO PtN|4IN PIN| ;CII PIN ANO COUNi INIO

:OS:SI
rush si iSAVl SI
MOV CL.12
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iJj|--ttt)••no# W/•WWo,,A19o»#>II

PMr
0/t»
out
0179
0176
0178

Ol?f
0128
0^70
0»7r
ori»
0111
0M9
ont

inn
OC07
1621
Mfifr
ic
tnfo
CC01
II

orii
OM*
niK
OMI
tiMi7
lU'lS

IICO
If06
«l01160
«}00?I|0
«in«i«n
A}PC7An

019190
019%91
0»9991
0196ir
019199
019896
01999A
015A98

•0198cr

ei9t
iir.tNA•N-iN
IIIMIC
Itii.itRAIN

0167NU61
oieR8AinoN
01619?
n/c8If
019980o?
0160ft
OfftC1906*iCN
0191OAIN79
ornIC
onjOAfO
011980«6
oin9A
nnsII

011980Nt
oim11

one8AC7
oneiA1698
0181II
0162Cl
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;•>iiNiiien*i

Irrooo;

LI'*S'l•"•••A.OA•I
I'lAn-AMifo01•»»M%
•^J|*M9toV.Mt "••79{Mmif«.„o

7c.0r«K.A,9vj;:,."-'-"•

SJ'whmIloHfini orjiMiiA,,
AiniiiIrc
O-.AI

Al.rnatym
At.mnMl
91•I7ill.A»
O'.tvAAll

Ai.tnilmm
Al.t|li*«i«M<li|n
n*.A|

09OtOMv
AS

0
•.•••pP'R

(1*011*
f

t|i»|t|lPl»«».

IInIfAOOIIA|«|>•••

^-TP'R

MH0I
Av.ki'llPIA.^
wf'i'iirmI

:ii'AiinilIOfi«rMH.Mftti

iOi*n*i«iilAtiftfri^o-**M
;••••AMIIIAIltVIIAI**I

IN
AMI
ON

out

ASV«Mt
RON
HitV
HiIV

HIIV
Hiiy
HOV

:•>19^111mm

I7r«99tHi»V
out

Al.milloi
riIII7i«M,*i

i

•RfSIO*!NICISIIR98NritiOli

POP8P;R|9io»i•ir.i9i|«9
POP01
POPII
POPOS
POPc«
POP

POP
NR
OR

1
{

POPAR

IR|1|aimii-h

NIAD.rORIN
lll|9PRncMiA|i9pnHInAMI'RVI*.I1IHAll

019f.NirilOI|
IIOMPlitilA19^AyllifwHIOA.•.<
OIIMUIStoIIH.HI
tillP.'9VPlIlM19'.fI10illIMI
ii'iIII01Allmi19-II
HIWAitfiiiiii|AiirIIIi.iinil.II
wi'.AvlpiiHiomAll
01MIIPIMlAllon
01fHMN0.".>,IIInullOiMIIntlM..I
tllMiiHl111111AAAliNfMilM

ill;
UR.AR.NHAMIII'.MM1(1II
•IIlillllr.V*llllIIIinMAIIf.-1.

iiAfininin
Hi|V

m

HilV

HHV

HtIV
PIIMI

mil
HUV

OUI
r.AiI.
HUV

Mtv
Hiiy
uu|

01AOPooin

ll'.AI

Al.IPCnui

I'lflirtilMlom

|91AII10
I
t

{
;9«vivAiurmah
:
;li|MIHi|fWI'li:

1911nminA9fHtinii

|N|>W0M|||..%9PimiA

niAiii'i9ticnuii

lONHH'.;
Cu9inHto11VIII9i«victIivfif9*Hti«iH

|||*RI0191tlAIIyPt•
M*RIMC•••i«•
l.*«RII*90Pl«»OA'»!••••••
tiARI(»*.llOilI'MUl«*i«•
fSRRIf9'.|>PIAfOai••AlItA.*

I0IIU*0|M»{IH•
M19tinNMI9«llu«9tOM•

'w

-^AvwmA/iu\u.n«i£^^|/cLUiaMl^j)«8.

US:SIscgniciit:ofrsct

BLTable.speed''

0=1800Bytes/Sec

1=2400Bytes/Sec

2=3000Bylcs/Sec

3=3600Bytcs/Scc

4=4200llytc-s/Scc

5=4800Bytes/Sec

CXBytecount

'CVSDPlayback(using.speedtable)

OS:SIscgmcnt;ofr.sct

BLTablespccti

0=1800Bytcs/Scc

1=2400Bytcs/Scc

2=3000Bytes/Scc

3=3600Bytes/Sec

4=4200Bytcs/Scc

5=4800Bytcs/Scc

.CXBytecount

=2CVSDRecord(usinguserspeed)'

DS;SIscgnicnt:oir.sct
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D/I-8C Noic: It is iliu responsibility of the program to
restore the slate of tlicsc devices.

Linear Prediclivc Coding (LPC)

'l liere are two possible modesof LPC speech synthesis:
baekgromul and foreground.

nackgroiind

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

• 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
I.PC background; for instance, changing from
DOS to BASIC. •

roregroiiiitl

In this mode control is not returned to thesystem 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.

All a 0 lieset Adapter

Ail-I CVSD

i 18 Speech Attachment

tflirli.4

I I.* ON U> 7f ita

urac fi
on/ cs
0191 9C
- ott*
urvA It
Ul'tU III
ui'ic at
UI'll kf
01*1 ai
- OI»,'

II/*/ 11
111*1 OH
01*9 •!

01 i

III 7t| 0* UN ic
10 ?o OA no If

*/ A/ *2 *2 *2 10
II

0/09 IC
O/lll II
o/iia ?u
n/iit ?u
OICO 20
OICA 20

:-o 20 It (III IC
20 70 II im IC
20 20 Jl OS IC
20 20 IC

t liiu
OlCt II
Oir.l 2
0100
onto
oint
oruc
0110
oiia
0112
one
OlfO
• 0117
0112 tf
OMl 09
0119 20 IC IC
• on I
our 01 01 10 21 ro 01

01 rc

Olll
our
ueii?
liana
oanr

oana
iienc
nam
nan
oaii

oaia
iiaia
naia
(til a
naio

nan
na^o
ua.'l
oa/a
tia/^
i>e.'9

•0 eu 00 rc
eo Bu iiB rc
•a Bii (IB If
il OS liB IC
ei il (IB IC
61 Bl OB IC
B1 Bl OB IC
Bl Bl OB IC
CO 09

BO IC 01
r« 12
to IC ac
99 20

an IC 91
19 19
ao rc 90
19 22
C9 oaui R

09 or
mi dial R
CO a I
92
CO 62
60 O/VU R
9A
9?
a I C2 olov
Cti 97
60 O/AI R
9A

ita/i a I C2 naui
0611 CO 62
0919
0619 cr

; 0*1*

1/ icon

17 I

12 ABC

12 A

12 StllCI

t2.W

NIC.ICOR

|AiaiR2.0IAC
cnr
JBC
CM2
72

CH*
Jl
CH2
JMt
JH2

I.* I* I.' MOM
lu, lit. n.*>.9/. la*. II.>9

.'H..••••». I.*. m».. 11. >9
%/, itc. II.>2

92. 1*1.
t
• I

l.< «• 12 «lil

•*'.•».• I
*0'.In

12 Milfl
a/«i. 'k*.n/ii.•,• .a/M . .Ml.*,• .a/M. 'r*

ifrMi, ir.!*!. I6I«I. I/.I*I. u.i*i.*|.9n-'2

l2l*l.-9
12 W''I2 W«vl

II.-9
*••••'. 11.-9

-9

MIC l*Mir M.IMI
i/«.ire.II.>2
II*.II*. II.*2
11*. II*.II.-2'
119.119. II.-2
119.119.II.-2
119.119.II.-2
119.1/9.11.-2
119. 119. II.-2
IV2.2ir
S
• I
A.aaNuw

I.I.-J.ao-I.121*9.1.1.*B

ruMC I A*

AH.Ut
IA|»|M ICOR
AM.'M* *
120.KSI

AM.*0*
CVMl 1191

:L*tl lUM 9UIIIR SIIU2*

:L*ll 10* L2C lltiv

.CAIl lOA tvsil aiAlBAOA*

;l *ll lUM CV9U ailOMO*

SCRUM SIIU2

rui iHt ion* *911 IIS Miioiioa m I AIIH UN lltl IN.2 HI NO

lAlUR ICitM;
HIIV

HOV

HOV

202
2U9II
AOO

AM.flll MIIIIM .WMilM Ul |M| |LI>N
Bf.OM-.>ll 12 ICMM
lU'AII riiMllOM ON HIMil
0" ; t.Avl I I
2NINI ; I'll I iCnM (IN M.HIIN.
*2.011 SI I 12 AMI
0* ;IU AMIUSi Milt/ * COl I UN 'AOO'
0* :S*/I *C*IM
Om.uIuVu :
2MiNl ;rnl 'Aur'
a2.urisi I 12 sii in
0* ;MOw a l Ul lOH IHI SI 111 I M-M II

;2ut SIIICnON 10 UN VOMIIN

:Mi liiNM 10 ocr

0916 irc.ifSi:
0916 C* 0966 B CAIL *191 1 ;l«l9Ii C**0
0819 ri 90 JC Ol*C MIStf.f** ;iMaON
061B irc.$2C*a:
09 IB •0 0161 a MOV 62.011911 12 ICON

06 IC 6* oroc HOV 0>.S2I*>|A 2US :Sf*NI CVMAON At *OM B COl 16
OBtl CO 62 2 INf raiMi :2vl KUN ON SCailN

MAVl0891 60 oral a NOV 62.011911 12
oat* •A 0*16 HOV OB M*»f.209 jAitw 6 rm ro* stuno w*vc
0899 CD 92 INI fNlNl :2Ul Si •UNO ItAVl
0996 69 OOOA HOV C*. 10 ;(.liiMtllM liiN SIIAAINO 10 WiinDS
oaac 86 0006 HOV 6*. 6 :BI<.iN Ml III WUliO 6
OBSI 621*61
0891 61 BUSH C« '
0992 66 0201 HOV AN.070IN .lie SI'IAM WIIM WOMO INOIB
0996 61 INC 6a jNlal MIiMU iMOta A
099* CO 60

list
l*t imaiB '

0996
tiaa*

CR2
iC

91. OB
IIAIWS (.*

t>*iM III
Ifl6. HAII nit I2C 621** I'tNl

0*9C crC.IRB:
089C 69 202 Ca

0990 66 61 HOV OM.t* |2C C2 Jitaua *C* IN CUSIOMIN iivii
oasr 61 II HOV tH.IB irC 92 :IH«I|B MOO IN SiNViCC llvll
0661 6* 06 HOV 61. *i
0**1 16 16 7H2 fnoal la.ia.iiRai

Speech Altachmc^_ |)lg
•A. I ' I r



« I I • I • •

0/'^•-8e HH
•III' 1 n t •# P(IA C".1 •
iiRr. 1 BIAItl* «A.-«:
fiBf. 1 •O 00 HOW Al n
IIAH'I l« PO am AHi riHll.Al
tiA'.n •1 117 HOW PM.ll/
IIOM) til BO lAl fAI >10
00'.l IC pll IHP Al .iiA
POM to IB 1 tlOPAl 6IPIM* PA7
POM II 11 JI.P/ IP) iPlI
COM 59 riip CP
POU 17 P9 lOOP *PI AA
neil r.noo.iiM lAO-
•IAI8 1." 10 PON Om.iai
IIBfA IP lA 1 IRAI;
UAIA IB *0 M Al .HHI rtlAl
PAIC fi M mom Al ,AMI
I'OfI |P A.| fitiT •HI rliHl.AI

OAAP 19 n«6p 0 JHP IP M

; lw*0 f|A»i»<n.B

rooi
l<0»J
•«0»0

II««S
no^o
Il0"«

0(»«1

no^i

er 10
It* no

OIAI; Ml II |PH-
HHP

*t«)V

MiHIIH'll rvMI

onv

OH*

11*1
nr.OMMI l."»
Oa.!.ilA»|P 11.
riMMf

lk«l

{Ml. MAIII9 IIMItlttB |AA tt.*«Mt|
{Bill*. fAil
{in. PIA'if to AM At*
{AO. . .
Ill !• n IH10 tllHligl IMMiiii

|Ar|A» Ml Pi tNlMtl

:/iA«t OH iiM ftnon MiitMii

;MIM1

11091
0071 00 firoi 0
O071 BO Ol'ir
11071 CO 0.'

0099 80 Olor 0
007C 0« 0«t>
0071 CO m

oe«t

00«9
OO'O
00*0
oe««
PO«C
rolo

oooo
oeo?
ooo?
oeoi
OOP'#
ooo>
000^
oeni
iiono
0009

00 0100
Of 00
o( ro
II M
II 16
fC
07 PODO

II CO

IHIV

•KIV

INf

OP.nil*! I !.-> toAvl
O'.wAyf rii*
pfliAi ' :pi

AM. IIMII
0*.aa
I*.aa
01.01
*!.*•

CA.BAim1«A/17

AM.AA

ooec
OOOP
00C9
oeio

•9 tioao
08 0101
01 0)
CO BO

0000 CO 0960 0

000}
OOOl 10 097.0 0
OODO It no

ooro
oet-o
OPCC
neio
OOII
0019
0010

oo>o
00>1
OOIB
noi«
noio
OO'O
0010
0011

09»»f
09n9
09«ir
09«<A

no'io
09 •!
0911
091/
0911
09IB
09 •>

OA 0017
00 orci 0
CO 07
OA 07)10 ,
01 01
00 oiu A
CO 07

IB «l
7B 91
to 01
OA 0970
01 00
CO 07
01 01
10 0790 0

00 OKiO
01 07
09 >P« 0
Of 0I))0
• I Of
11 I*

52 Speech AUaclinienI

ooy

PDA

PDA

no
HOV

PPH

lOAO tOiiP;
*10*11
*in*w
*ior.w
01 c
SIOSW
SlO'lW
SIO'.ll
lAC

I noil loop

CP.B»II«I*B
Aa.OIOIII
01 .*
lAI kl A

I till* lOAO* 0 flMI* 01 If'*

;*i|.iHli A II.AI M*l* B *|titA)l-.
;C» II UAI II
;a: aa)i-i am
:l.lt AAH IA|P

CII'O. 11*1.1 AO .11 HH AAO Mil

I lAHIMI Ml I UNA

lA IB. I lAk.*:

JHP

HOV

• Af
HOV

AAO
fill I
HOW

PIlA

PlIMI

PllMI

rii*ii
PU'll

lAI

01 , A|

IP IP

Op.Hir rp*
OP. Ill I *1 I Hir II PA
rniAl ;f|il
Op.akiiia# Pii*i
•l.a/ii :Alii
Or.ulMII AAROtf
PPIAI

liPIA |l|A<<lflMir

AimwAl ItA *< I

:AI lAPIAl. AIIMMAI lAtlA.II

{fill UP MIAklAi. AHltiM«\ I

{OilAv

Al.rpAl 1.111
Al.riA APPMI
rum f. 111. At
OP.AHNIIW ril>7
01 .u-i
rmm

•I.I
on p

{PIIIAI **MIH MliiAII PniP Al HI I PI A

. i

Ck. AAMII**
91. ll)"H
0*.*t
*l.*l

OMilliO OA

(APItM It* It •. f I A • IIOAO
;* Ml-All. A| IIM.!.I At. IIHl
• Oil lA "A tl'l HP titll'AllPHv

u

The Tollowing shows Audio Control Latch addresses.

Device ACL Device ACL
(hex) (hex)

1 079F 17 879F

2 Of9F 18 8r9F

3 I79F 19 979F

4 IF9F 20 9F9F

5 279F 21 A79F

6 2F9F 22 AF9F

7 379F 23 H79F

K 3f-9F 24 nF9F

9 479F 25 C79F
10 41 9F 26 CF9F
It 579F 27 n79F

12 5I9F 28 fJl 9F

13 6791- 29 E79F

14 riF9F 30 l:F9F
15 779F 31 F79F

16 7I-9I- 32 FF9F

A (irogriiin must read the Speech Attachment's ACL
each time ll needs the channel, ir (he channel Is not
enahlcd. aiiollicr device has eontrol. The program
should cither post an error or regain eontrol of the
channel.

Audio iMII1(1plexors

llcfoie the Speech Attachment beginsspeech synthesis,
it's HKLS sets the following conlroi devices so that
audio, generated by the Speech Attachment, will be
heard on the I'Cy'r's audio output.

• Hie Audio Channel Enable bit In the ACL

• 1 be Audio Channel Multiplexer (points to the
intended speech source)

• 1 he PCy'r Sound Multiplexer (points to the external
audio eliannci)
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U r3isablcd

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
perlorm the following steps:

1

2

3

4

Issue 32 Disable Channel commands (0011) to
eachof 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.

Enable the Speech Attachment's audio control
channel by selling +CIIAN ENA active.

When read, -CHAN ENA should be active.
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Audio Control Latch (ACL)

The following are bit definitions for the Audio Control
Lalcii.

7 6 5 4 3 2 1 0

u CHAN ENA (O)

-> INT ENA (O)

-> Reserved

-> Reserved

-> Reserved

-> Reserved

-> Reserved

-> Reserved

Audio Control Latch

nils 7-2 Reserved

ilil I IN I I:NA (O)

0 Disabled

1 IZnabicd

-IN i ENA (I)

0 Enabled

f Disabled

HilO CHAN ENA (O)

-CHAN ENA (I)

•INT ENA (I)
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Ihu .Speech Atlaclimcnt iiiilialixcs channel 2 to bc'usc^"
ill the Interrupt mode.

Linear Predictive Coding (LPC)
I lie Speech Attachment uses a 1'M.S5220 fur LPC

synthesis. This (fevicc operates at an Skll/. sample rate.
Programs, driving this device, may be interrupt driven
or may poll tlic hardware.

Inicrriipl l lie interrupt signal, -LPC INT, is
enabled and is used to generate
interrupts.

I'olled -I.PCINT Is disabled.

Coiiliiiiniiisiy Varialiie Slope Delia (CVSD)
Modiiiafion

I he Speech Attachment uses a Motorola MC34I8 for
CrVSI) modulation and demodulation. This device,
along with two low-pass fillers, a shift register, discrete
CC)I)I-.C filter elements, and appropriate clock signals
rirovidcs for both encode and decode CVSD functions.

Shirt Kcgisfcr

riic Speech Attachment uses the shift register to
.serijdize and deserialize CVSD data. It is a tri-statcd
device capable of both scrial-to-parallcl and
parallcl-to-scrial conversions.

Decode (Playhack) Mode

1he following is a typical programming procedure:

• Set CVSD E/D low (decode).

• Activate audio channel. •
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Clianncl2 creates an interrupt pulse during LPC
operations.

• Cliannet 2 can be routed to the audio channel and
heard on external audio devices.

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

-INT ENA

I

0

Channel 2 Function
Interrupt Mode
Audio Mode

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

Note: The -INTENA signal on theACLport is
set active for channel 2 to function in this manner.

Interrupt Mode (Interrupt Enabled)

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

Audio Mode (Interrupt Disabled)

The channel 2 output may be multiplexed onto the
audio channel. When the -INT ENA bit on the ACL
port is cleared, the channel 2 gate is held active.

12 Speech Attachiiient,
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clock (XCLK).

aiaiiiicl 0 (CVSD CLOCK)

Channel 0 ha.s the following functions:

• Channel 0 divides the system clock signal to
provide the CVSD bit sample rate. The po.sitive
going edge of this signal is used by the MC34I8 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 ami is used by channel I to
generate the CVSD FRAME signal.

Note: The Speech Attachment Initialises channel 0
in the .s(|iiarc wave mode and holds the channel 0
gate active.

Clianiiel I (CVSD FRAML)
0

this channel divides the inverted CVSD CLOCK by
eight. It counts the CVSDCLOCK periods and goes low
forone periodevery 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 initiali7.c.s channel
I's divisor to 8. It al.so initialises channel I in the
rate generator mode and holds the channel 1 gate
active.

Chaiiiicl 2 (IN r CLOCK)

Channel 2 has Iwo functions:

Speech Affnchnienf I f



Timer

Hit7Reserved

liii6CVSDE/D—A0onthisbitindicates
CVSI)decode(out,playback)andaI
indicatesCVSI)encode(in,record).

Hit5LI'CWS—A0onthisbitindicatesLPC
writeisinactiveandaIindicatesthatitis

active.

Bit4LPCRS—A0onthisbitindicatesLPC

readisinactiveandaIindicatesthatitis
active.

Bit3-CVSDCLOCK—Thissignalistheinverted
rornioftheclockusedbyCVSDforthe
bitsamplerate.Itisusedtoclockserial
dataintoandoutoftheShiftRegister.

Bit2CVSDFRAME—Thenegativegoingedge
ofthisbitisusedtoreadtheShiftRegister
(S/R)duringCVSDencodeandthe
positivegoingedgeisusedtovJVitetoS/R
duringCVSI)decode.CVSDFRAMEis
-CVSDCi-Kdividedby8.

Bit1-LPCINT—A0onthisbitindicatesan
interrupt.

Bit0-LPCRDY—AIonthisbitindicatesa

busystateanda0indicatesacompleted
state.

TheSpeechAttachmentusesan82S4Timertocreate
thevariousclucksignalsrequired.CVSDcircuitsuse
channels0and1andchannel2createstheLPC
interruptpulse.Channel2mayalsobegatedontothe
audiochannel.
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••••i.rr eoof

0<ll0
OiHti
|I0?0

18891C
*8?n
i**sir.

t*8MC
t»8'.|C
IRMMR

tnO'Mv

8*1*
Uiisic

• 8-..|
imMR

l»M' ((;
l»"-.(i.

U'-M 1.

8»l*
0*1*

ll«(«

ll*t*

l*"MC
i»(<-.(r.

i»i< .(i:

Uf-n;.
l»H.-i(:
iRHsn:
l»HS(r.

l»liM(i
i»MMt:

IkCMC
iro'.K;
t»its(r.
(fcii'.((:

Im-.ir.

IkKMC
in'Stn
l*M*.(R
l»l•^IC
i»nM i:
niiMc
l»«»M(,

l»8M6
l»**IC
Mtistr.
i»(»\( (;
1 »*..((:

|»N-.((:
l*8M»i

8I»:* i*8sir.
81 III I»HMII

81'It: l»i«M(;

8"O0 l»l«M (.

»nl» iRCMr.
)..n* l»f«M(;

8118 IkMMC

Sni IkNMC

nor l»MM(:

8? Ill imMr.
I>(i'.((;

VII.- IkCMC
VIOI i»ii-.(i;

V'l.'i l>i'-.(r.

Viol Ikw.n;

V.ll l*8MR
>•.«! l»(«*.(«

V.*l |ni-.((;

VA.'f l*8-.((:

»'.*» l»MM(;

VI9 IXiMC

8 ISO l»N-.( (;

Vr*8 |»N..( (.

vni l>NMr.

08?l l»nM(;
8*78 KDMC

>MI 1 MoMii
V»r.9 l*i«M6
87H8 IRNSIC

V*.'8 l*nsic

out*
uoon

0110 l*8tlC
Oo*« i*8'.ie

oia t»MMR

OM.* l»8sir.

AlHOI
noiii
811118
8mo?

8*.n i*»sir.

O'llV
(tlllll

IIOl 1
8"9I
8>'*l
0198 i»*sie
(1*81 ItftMC

8*9 « l**M6

(1*11 l*8M (i

I •••^(8 oiiAn

-niiftf:

• >/• * AV W < *•(•*««*•• I ^ . .-01

8III Normal
State ^

I
s

LPC Output AsQutput

BsQutput
C0-C3=lnput
C4-C7=Output

LPC Input Aslnput 83M U.sed
when

reading
LPC

.status

n=iiipui
C0-C3 = Input
C4-C7=Oulput

Note: All oiitpiit signals are reset when a Mode
eooiinaiHl is is.siicd. Mode is noniially lie.< 81. It is
only changed during LfC speech. If a particular
line is needed in a nnii-rcsct slate, it must be
explicitly set. ROM PAGE should be .set after a
mode change.

7 6 5 4 3 2 1 0

11:

Porte

> -LPCnDYII)

> -LPC INT (I)

-> CVSO FRAME (t)

-> -CVSO Clock (I)

-> LPCRSIO)

-> LPCWS(O)

-> CVSO E/D (O)

-> Reserved

Speech Atlaclimcnl 9



itiol-0 CHANNEL MUX

00 LPC

01 CVSD

10 8254 Audio

11 Test Signal

7 6 5 4 3 2 1 0

L^:

Port B

LPC Data Bus (O)
LPC Data Bus (O)
LPC Data Bus (O)
LPC Data Bus (O)
LPC Data Bus (O)
Buffer Empty (I) LPC Data Bus (O)
BufferLow (t) LPC Data Bus (O)

•> Tallr Status (t) LPC Data Bus (O)

Bits7-0 Bits 7 through 0 are used to send
coinniands to the LPC chip. LPC status is
returned in bits 7 through 5.

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

8 Speech Allachment
4^ . «»l rt .1

CMC etc. . .
MIPIC . . .
LPl.COlt . .
CNI ItM. . .
CNI Mlitrf . ,
CHI MOtn »ll ,
CHI Miiinr ,
INI klAHI. . .
CM I eiH . . ,
C'l »lv. . . ,
cfi »Nin. . ,
CfUu
ClHt
CIH2
cm lAicN. . .
ci le
ctiHsoa Nooi. .
CIIHSUH fOkN, .
CIIN CMAN . . .
CUM lUHC . . ,
CUSI IR. . . .
CUSi'Mfl . . .
CVSD"
CVSOUO . . . .
CVSD20 . . , .
CVSIl?k . . , .
CvSlllO . . . ,
CvSU'iQ . , , ,

•• CvSUi|> , , . ,
CVSU50 . . . .
CvStrH
CvSOR IRL. . .
cvsur'usir . .
CvSUtf . . . .
CVSIiW III . . .
CVSIiW.UStN . .
CVMIN
CVSirao ....
CVSUK* ....
CvSO ClH . . .
Cvso IN. . . .
cvsu iramc . .
CvSI) NIC . . .
CVSD IISI. . .
fwHIC
cwN a/sN , . .
Ouuul
Duiui?. ....
INmuiI
IMIUIIN
iNlllllS. , , . .

. , . . .

Duuul
iNiliiig
ouiiiie
Oumo
Oiiii II
ouiiti
Dtitlll
OulrIN
000l>
DUO16
Drill17
OOillR
OrioiD
Duu.'O
Drill? I
Doii/2
Dun? I
D(iu?ii
Doii?S
Diiii?6
Don?I
Diio;'i
Dimi?9
DiliilO
Drill11
(HIOJ?
Diitill
Duum
Doiili
Dtlti 16
DOiill
D0III6
Dome
Diiii-|0
Duiui I
DrilUi?
Diiriiil
Diiliilll

Dliu'if. . .
DriiUia. . ,
DOti'iV. . .
DriOSO. . .
Dousi. . .
Duns?. . ,
DuosI. . .
DuiiSN. . .
Dons*. . ,
DtiliS6. . .
DniiSI. . ,
DoiiSa. . .
DUUS9. . .
OAIA.ARIA.

OAIA MMD. . .
OCR HINU PACC.
OCr ROW COL. . ,
OCR running. . ,
DICoul . . . . ,
OHIO

1 NIAN UriVI UNSI6
Huabar 0U16

1 »NiNU 01169 UAIA
N-abvr 0UU7
L NUMO 0il4A IIAIA
1 Riii'U DU'iC IIAIA
I Rrif Illl<i9 IIAIA
1 Ofll 0<i7.9 OAIA
1 Rrll Oul.6 IIAIA
t Nl.«0 IIuaC DAIA
1 DwIiRl> OHO Alt SO
N abrr 0010
N..ai.er O'l-.N
NM»btr OO'lO
Nxaber 01140
Ni'at.er O'lflU
Nwabe r OiiUO
L NtAN 0IU^- lANSfC
1 WORD OiitO DAIA
1 WtiHD OIISO DAI A
I aric ouas DAIA
t am Our 7 DAIA
N.iai,»r DURA
I NIAN OvBO IbRSIC
Nxabtr ObOl
i NI4N OIBR IbRSIC
1 NIAN 0IA7 IbNSIC
1 NIAN UlNS IbNSIC
t NIAN OICA URSIC
I NIAH OIUI IbRSIC
1 NIAN oita IbNSIC
I NIAN 01(4 IbNSIC
N abtr OObO
Nt.abar 0000
N»abAr 0UU7
N%>abAr 007 7
N»abar OOllI
N..ai,er DIIOI
1 N|AR 0497 lANsrc
I NIAR 0446 IRNSIC
1 NIAN 0499 IbNSIC
N. ater 7e9C
N.-ai-tr 0001
NMabt r 7B90
I NIAN OBUl IbNSIC
1 NIA4 0B6I IbNSIC
RxhI er
N al.c r
N'i*-ber
N..»hrr

Humttr
NiiAiie r

Nii«i>er
N«M<or
N..-ber

N-.vbr r
N->«i|.«r
M-tmLer
H-mt,er
Ni.«bcr
Ntisbcr
Ni.ater
Nt.«ti»r
N.otier
NiiMtr
N.iaber
N..«b«r
Ni>«btr
Niivter
N.iaber
N>>*tier
Ni.aber
N>.*b«r
N..«i.cr
N»«b«r
Nxaber
Noaber
Noaber

Ni.abtf
N-<ab«r
N .aber

Ni.abtr
Niiaber
Ni<ali«r
N»abtr
N -abtr
N .ab*r

N>-alier
N> *1 ar

N'.aber
Ni.al tr
Ni.abtr

Niiaber
NuKber

N-ar>»r
N..*ti*r
N>.Tbvr
Noabtr
Ni<a|.rr
H>-«btr
N..abtl

IB98
laei
»*ai

>M?6
>US1
)uyf
»Dft
)C?«

UNC
5C9I
5uh
)tlltO
»l?l
>IR?
9170
sua
6C90
6i<oa
6069
aoAC

6171
6IM
61BC .
6104
6>6C
6icr
IblO
70/6
7riL7
7IIN
7191
7179
I76I
77BO
7116
7171
7177
7440
7'iBr
1416
79 76
7911
7661
7614

N»al-ar
N-t*l.»r
N>.»l-»r

Niiai>e r
Noaber
Nuabcf

I DvIC

I atii
N-ai>«r

i NiaH

7 761
77cr

7B07
7Sbl
7079
laia
7940
7917
74sa
7407
loia
7RC7
7t94

7t4C
7b74
7li'i7
0400

l»4S7C
I4NSIC
ISNSIC
IbNSIC
IsMSIC
UHStC
UMSIC
lanSIC
IKRMC
l»MSIC
iKNStC
Ikf'SIC
IsMSIC
IfiNSIC
I7HSIC
IVUSIC
ISRSIG
fSHSIG
UMSIG
tSRSIC
ISRSIC
I4RSIC
IkHSIC
tSNSIC
ISHSIC '
lANSIC
7>NSIC
I4RSIC
URSIC
• 4MSIC
I4RSIC
U4SIC
l»*SIC
URSIC
rsRsic
IbRSIC
IbRVIG
IbRSIC
UMSIC
URSIC
URSIC
IbNSIC
URSIC
UNSIC
URSIC
UNSIC
IbRSIC
URSIC
IbRSIC
URIIC
UNSIC
IbNSIC
IbRSIC
UNSIC
IbNSIC
UMSIC
UNSIC
UNSIC
IbNSIG
AO so

AO so
NMIIAIA
NallAIA

Lvngiri •uuoa

Speech



u/ r i"i Hv. . . ; ;
0I««; R| SI I Iim .
UiAi: Ml iPv . . .
OMi:. unii fiR .
010.
ninAIMf SIAIU^.
oi'.A roiAiio , .
OR IMII if* . . .
DM mitiR . . . .
DM* RMlllttlAllf ,
DMIl StAIDS. .
MINI l.-R. . , •
rnivt .IMDli . .
I •"MM. , , , !
I...
IIMI'IJ •
tOlMIM. . , . ,
IIMHI*....
Ii«m» *
l«MI"#. ....
tli'lio
lOMM
lO"'."*. . . .
ID
ino
ID-U rm . . . .
IMflD
IH o
|M •
IMAI'lf
iDnni
INO rr.o
f Nil DCI
I Nil fi;?. . . .
I Nil rr.j
loi
lOUlD MAC . . .
IAPOA
lAf*nn r. .
t A' Otl IAD. . . .
fA CODiADS*!. . .
IA C.«>IIIA7V'i. . .
lA tVill Cl . . .
IA r.v.o'c? . . .

|A CVSO SI
IA rvso's?
|A I VSm'si
ID irc if
lA IDC C?
ID Irr SI
IN nc'sA
I" . .'
l«ii
I Ml I AID UNDID . . .
1*11 rest
fsi
1*1 riD
I.'^M-.D
18
*00
I I
IDC i rsri
If Nil IAN
II *c SI HID
IIT. Miorr
ID ri'iAM
ID MAC
IN lur.M
IN riNIMNT,
fOIIfM'ltUNn r.flHDI 1 t| .
lO" f"NA ......
lAAHl 01 ..... .
lAAMI IC
|*«H| HI ......
IS "Nr.;
Cl
COflltKvl
COI'O II SI I Nil. . . .
IIAII #*||;
DOlO SIAIf
HO*/"DOS ,
Nil,'
INOfi- IAD
iNii :
INIM
INII OIIAV
INH'llHlD
INNfS I OOP
INS m(/
INS SMIIf
INIICO
INIU.S
INIII AID
INII ioi
INII 01r
INII ON
fNI]>IN

IDIS AID
INIA«<0
INIA'll
INIA CIN .......
INIA MAC
INI >•••
10 fllM INII
I') »U" SIC
JI6 P
jie N
il6 S
JI6 0
JIft 61
ilA I
ABO
>nii'-Nf

• AO IDA
»A|l All*

62 Speech Allnchment

m. ml Hneii
A..»f or lin*.|
1 NI«A flAAD
I Avil lMI.->0

hiltXIN«*Mt<Ar
N**Ml<Ar OHIO
1 D»lf Onil
I DWOAI1 CMIID
N'iMi.or OAno
t Bvil fWilN
A- Ni.fr IHMIt
1 AvIl IIHAI
I Dvll OHM
N>***lieA
D-*N|tnA

OIMII
IDNf

N'tMlifA ri'ip
N>*«l*Ar 111!
N-•••.*» M%f
N*>»l>*r linn
N*i*l*fr II16
N i*»l<t.r liji
N ^l.m$ 11 in
ll-,ml.mf II to
A •ml ft 11 NO
1 NINA O.'ftl
1 NINN DA».r.
1 Wfi'lt INI/.I
1 Mt«**l» II.'* IN
1 Nl NN n.*is
1 Nl AH D.-iHI
N IMN f.N-.A
N—f-..» III** 0
N fl'i'i IMP
N'**Im r nil
N->*l» r tut
N..»i. r IMN
N . r 0".'I|
1 Ml i ll 0*1 III
1 Nl AM o.'ll
1 Ni«n nii6
1 n.u ii.'ti

ftiifi/
NiiHtAf iNini
Nm»I..i
Nii«li.*.

itiiNN
IIHMN

lAASIfl
IMB'IA,
Ian- 11.
lAMSir.
I»«**IC
lAN*.i i;
Ian-11.
lAN'li.
Ianmi;
Ian .m.
I»N- M.

lANMC

lAN-.ir.
lAM-.H.

N-*"I*ac Dhip
N..*i.rr Dull
N-.»t.i-f (NiiN
N..l.|..-f llll*!/
N--«lrr Qll-il
N'»l-r» miiii
A Nl >-r IHIII
1 A| AH n.*iiN iNNMi:
1 NIAM mill lAllMt.
1 NIAII IK II I»HMI.
1 NI*H Ulir INA-.M.
1 INMlll 01.-N NB'il

1 DwuNx nnic Niisn
1 ri-*«{. OA If l*N-.|i: Ii...i|fl. iMia;
1 NINm o.'IO iNM-.ir.
1 Nl am O.'I t IAMMT.
1 NINM OAft Ianm r.
A»«l..r (I'rNll
1 Nl NA N't in lAASIC
1 NINM oinii INN'.ir.
1 NINM ni.iu lAA*.i i:
N.i»i<«A oimn
N>*>ii«r OiiNil
N..»iAr mint
N .•!•*» Oli.'il
1 Al Nil HI. IN lAA'If.
1 NINA DMI lAAMr.
N 11'ui; o'i 11 IAB-.H: |r.i-||li IMHIII
N Al'lir. 01II iMH-.ir. II - III. I I
A'.MlAf OiulN
1 NINM fl'iAN lAAMC
1 Al NA fl/N| lAAMI.
1 NINN lifIS l»A*.Mi
1 NINN OA ID iMAMi: n
D-**I.mi iNiliN

N**Nl»-r OiinA
t AMI OiiAt 0N1A
1 Nl Nil mil 1 lAMMO
Ni>»iiMr 0"iiN
» l-l'OC ouiil tAASIC li—III. ll.Mil
t Nl NA OU.'f Imhmc
H-mbor O'l-lP
N ANor. Olio lAASir. l.-f.||M IMU*!
1 NINM out iMN'.ir.
N*••>!(#' OH'aP
N -Alli^A nuNO
1 wiiini unur AADNIA
L wunii O'Kil ANllNIN
1 WONII on 10 ANVI.
NunIini nni.t
N**Nh«r miuP
NiiAitiNr OHIO
i MOMft omiC AOtO

I WTAO oniN AiSA
N'lNliMi OriAO
N.^S..r OnPt
NoNl'ir in-ii
1 tivll OiiMN ONIA
1 IIWllA'i (llfO AASn
t lN-i*D On IN MAliNIA
1 Ml MO Oil IS MAllNIA

1 Nl AM u-ll>t IaamC
1 MINN 0110 lAMtIC
1 Nl NA ON'III • ••SIC
1 MlNA ON-C t»AMC
1 MIAM ONII •••SIC
t HI NM ON.-N ItNSIC
A Mi'Ar 011*11
1 wi«0 Onlt A*DNIA
1 A*IC O'llf ONIA
I miNtt out llw««v

1 1 w^iaiiiiiiuMic ji cii|iiiciai iiiicnace

•f he Speech Attachment uses an 8255 Programmable
Peripheral Interface (PPI) for control aiul\talus. The
following figures show the bit definitions for portsA,
IJ, and C of the PPI.

7 6 5 4 3 2 1 0

Port A

Hit 7

Hits 6-4

nils 3-2

U Channel MUX (O)
-> Ch.-innel MUX (O)
-> ROM PAGE (O)
-> ROM PAGE (OJ
-> Reserved

•> Reserved

•> Reserved

> LPC in progress (I/O)

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

Reserved

ROM PAGE

00 Page 0

01 Page I

10 Page 2

11 Page 3

Note: Page 0 is the default.
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p k=8G—
bo an

51 again
52 alt

53 adii

54 am

55 aro

50 0 m.
57 ahead

58 answer

59 back

60 by
b1 brake

62 at

63 as

64 and

65 code
66 computer

(Part 2 of 2)

115 read 180 no
116 red 181 negative
117 right 182 number
118 release 183 not
119 start 184 alternate
120 stop 185 up
121*3 (plural 166 -Ing

morpheme) 187 chime 1
122 save 188 bat hitting ball
123 second 189 ball being caught
124 sorry 190 gunshot
125 screen 191 laser
126 score , 192 Phaser
127 select 193 buzz
128 -th 194 tic
129 third 195 toe
130 thir* 196 fast chime

Standard Vocabulary

I/O Address Decode

1 he Speech Attachment uses the rollowing ports:

Device Address Port

8255 PPI
FB98 Port A Data
FB99 Port B Data
FB9A Port C Data
FB9B Mode Register

8254 Timer
FB9C Channel 0
FB9D Channel 1
FB9E Channel 2
FB9F Control Word Register

Shift Register FF98 Shift Register

Audio Control Latch FF9F Audio Control Latch

I/O Port Addresses

6 Speech Ailaciiment

♦fl'rt..1

rs

» Hi till I
bufiiN. . . .

»S Cll
VB MAC. . . , .
»e MAC I. . . .
>B MAC'2. . . .
AB BOISI ....
At .ft? em. . . .
AlillNIi riR , . ,
lASI.V'l . . . .
IB
ml Aif . , . ,
mi koiil . . ,
itiAii..o . . , . !

.....

lUAU BiB . . . .
I CAB BIB I MB , .
lOAO BIB HBOiB .
lOAO ICOr. . . .
IWAli
loi.rni
• At
Ircoo
I rciiuu
IM.U?A
IMOl
lAUiH
I ACiJi
IACIO
IAC?0
lAc?? ;
IAC?l
IAC?»

. lAC.lO
lACIl

IACII.KNB . . . .
ircin
lACIBA
lAcn
ircilO
I A<.I|»
lAl-.ROV IBB . . . .
lAlH Oil
irrn om
iriw to
I aim oil
IACW OB

K . . . . , .
I IT* .......
I M AuO
lltAlO
IACN90
iAl»«ik
I AC iiA( ACBiHIBO . .
I AC IIUI MB
I AC nul NOf INAIV.
I AC cm A r AIL. . .
lAC IBB.". ....
lAC IBB tml . . .
I'C IB T . . . . .
I AC IB lOBI. . . .
I AC IB
I AC IB.i. . . . ! I
lAC IBI
1 A^IBIUa
I rtTlBABlIC ....
lAC IBI
I AC Oil!
I AC mini
I AC (lUil
I AC AIM
I AC Bli* IBB. . . .
I AC BIAO*
I AC SAIah
I AC SIAIUS ....
• At US!
I AC AK
1 HI
hash mni
WAItil Bll
*<"0 •'....
Hl»l • • •
Hil?
mil ] '
mm '
hiii * '
MlMOiiy Si/I. . .
MIH IIOBIO

MIC NIB. . .
MIC ISI. . .
Hit I. . . .
HIC HUB . .
mm: AOS. . .
H'BI ....
H illlli A. . .
NulllU B. . .
MuUi I A . .
Miilll IB...
mmi? A. . . ,
miUiN BUI MB .
Hi'lU «?ss. . ,
INHll Ml. . ,
m»Mm (OuBl. ,
HOIUM ftlAlUk ,
MUHIH WAll . ,
MIC Cll . . . .
mm: BAIA . , ,
mm: sui . . .
mm. SIAIUS . .
BIft.»
NMIIIIf , . . .
MBIIIN
MMI AUUI . . .
MMI AIM. . . ,
NUIIIACI. . . .

Nn«b«r OlM.O
1 WONO OOlf OA! A
Bii«b«r 01161
I B*tf OHM DAIA
I SMI 0019 I>a|a
1 Bill ouaa Oaia
B AM<.C OA/II MASIC
i kfti-O 0t?0 AAS'i
1 litfbN..• one Ab'.O
1 Btif 0'.6B Ciaia
i NIAB 010) lAASlC
B •BbbA OulA
N->*b«r O'lOl
L NIAB 069f MASIC
I NfAB 06A9 Masic
M AI>3C 069f t»BSIC
I NIAB 0690 music
M ABUC 0619 mnsic
I NIAB 040} mnsic
B<>«ber OUBI
I BlAB OA IB l>BSiC
MuBbcr OoiiO
L Ml AB O'lAC tANSIC
I NIAB OdAO lAASIC
I NIAB ObUB lANSIC
I BlAB Ob 09 mnsic
I NIAB O'lIB lANSIC
i NIAB 0910 f»NSIC
L BlAB 091} lABSiC
I NIAB 0910 lANSfC
I NIAB 096C MBSfC
1 NIAB 0911 lABsrc
I NIAB osac MUSIC
I NIAB osac tABSIC
I BlAB 0999 lANSCC

lABSIC
lANSIC
lABSfC
lAASIC
lABSfC
lARSIC

leuftM *0010

Itnoin *00/1

k NIAM
L MIAB
L MIAB
I MIAB

. i MlAB
L MIAB
N.'Mber
Miiabar

Biwbar
N AMOC
B'i*b«r
M»«ib«r
L MIAA
I MIAB
I NIAB
I MIAB
I MIAB
1 MIAN
I MIaR
Bi>»b«r
I MIAB
I BlAB
I BlAB
L BlAB

Mi>*b*r
BiiAber
Buabcr
N>i*b«r
Nnatbtr
Miinber
MM*lier
Mii»l>cr
M..«bcr
Mn»t.e r

Mi.»b«r

I WOHO
I BlAB
Miobtr
I MIAN
M<.«>b«r

I niaa
I NIAB
I NIAB
1 BlAB
B -mtcr
B .•.ItCf

Noobcr
Niobir

Nni-ber
NiiAbrr

Mi'Bbcr
L wuno
I WOBO

0611
OSCI
OkCf
osro
0600
0601
0006
COUB

0Uli9
06S0
OUUA

OUUB
06 IN
06I.A
061»
Ottii
out
OHiB
ObbB
00(1}
Clio
ojar
oa^c
0)9A

Oiio?
OIK) I
ouai
ouao
Oiml
OuUI
OIIU?
OiKl?
ouai
o<ia<i
Oiiul
Ou?(i

oilk
0101
08 11
Cu lU

0816
OftP?

oma
O'lr}
Ouao
OuDO
0«iii?
OOilB

0>«>6
oiK^a
QuoA
001}
OUOA

lANSfC IbAfth *0019

lABMC
lANSIC
lAAMC
lANMC
lAAMC
lAHSIC
UNSIC

UMSIC
MUSIC
lANSIC
lABSlC

UHSiC
lAHMC
MUSIC
music

1 WtlNU UuuB AMIAIA
L wunu Oiiu6 RNUAIA
I Bvir omo • Altai A
I taOAD on.»} • AllAIA
I Bill OumS •ApalA
N.nft.-r oil} MH^iC
I Bvll Oiri lAhSlC
N-<Ai|.rr 081}
NxAbcr

NxMicr OUIIO
N< CiMKI
N>.Ai|.«r Oii.'U
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M ••>1 <•« O'isS
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1 M"» OIM
Il>i»l.iir 1161
N'lai'rr 1161

»W.I
» O'l'i"
1 turn 0'i7b IHIMM*
1 NI*M Oil* i»"*.m;
1 Nl«" Oils Irr'.l •;
( B<l| O'lBA 0*1*
N"»li»f Omi"
N"i>l rr OmiN
(•"•>1 rr Omi"

U'lnl
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N"»i.rr 0"*l
N"*i.Mr limit
N'lMirr 0""S
"..•.{•rr on IS
1 I'M"*!1 Onl" *!•• "

1 Nl*" IIISS l»i' .11.
1 Nl*n IH-M
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Ml r#
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nnmi

Olil II

O'lNl tansf r.
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OI'.C Im-.M.

0*H imi'.m;

OIIII"

nv.'b f»NSir.

B ll"i». os'.s l»NMI.

?"il
111117 0*1*

L Nl*" OS IS IkBsll.
1 Nl *11 Otis l>llMI.

on 16
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(in.'S
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MVS
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«•/.» mn'.m:
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QiiAl
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I«'»||M fin'I
I .-..1(11 HUM

I ••'SlH •lililN

1 (fniiricr 67 cent 131 -teen

2 time ties expired 68 control 132 true

3 fnur|liing 69 date 133 to

4 got ready 70 disk 134 -ly 'v
5 n" 71 day 135 this

6 up 72 dollar 136 twelve

7 down 73 down 137 thousand

8 left 74 do 138 that

9 riglit 75 excellent 139 than

10 wnrning 76 eleven 140 then
11 wolf (lone 77 -ez 141 time

12 goicli.i 78 -cd (fiast tense 142 type
13 rfro morpheme) 143 thing
14 one 79 echo 144 try
15 two 60 etiiials 145 turn

16 Ituee 81 color 146 the
1 7 tour 82 end 147 twenty
18 live 83 first 148 word

19 siK 84 from 149 while
20 sevro 85 false 150 wait

21 ncihl 86 hie 151 wrong
22 nine 87 III-- 152 what
23 fen nn fiinclion 153 yes
24 n 89 go 154 you
25 b 90 green 155 yellow
26 c 91 good 156 year
27d 92 luindred 157 your
28 e 93 hold 158 sfiace .
291 94 hour 159 delete
30 0 95 home 160 page
31 h 96 is 161 cursor
32 i 97 it 162 name

33i 90 key 163 letter
34 k • 99 last 164 board
351 100 lose 165 any
36 m 101 list 166 sign
37n 102 less 167 spell
30 0 103 left 168 win
39 p 104 ok 169 pause
40 q 105 or 170 bar
41 r 106 fieriod 171 insert
42 s 107 plus 1 72 look
431 108 please 173 lock
44 u 109 program 174 3 frames of silence
45 V 110 press 175 minus
46 w 111 p m. 1 76 million
47x 112 per 177 month
48 y 113 point 1 78 minute
49 z 114 run 179 move

(Part 1 of 2) Standard Vocabulary
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0/i-8G
Microplioiic

All exicrnul microphone jack is provided at the rear or
llic aitachmciU.

I lie following is a blockdiagramof the Speech
Ailachincnt.

2 Speech Aliachment

^ rt . .i

^ ^

Reader's Comment Form

Speech Attachment
Technical Reference

The Personal Computer
Hardware Library

6138761

Your comments assist us in improving the usefulness of
ourpublication; they arcan important part of the input
used for revisions.

IBM may use and distribute anyof the information you
supply in any way it believes appropriate without
incurring any obligation whatever. You may, ofcourse,
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:

09-i'a
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SpeechAUacliiiieiit
rip.

TheSpeechAttachmentisasidemountedattachment
thataddsspeechcapabilitytothePCy'r.Itcontainsa
programaccessiblevocabularyofwords,plirases,and
soundeffectsandacceptsaudioinputfromexternal
sources.

Descriplioii

.r
a-

HieSpeechAttaciimentprovidestwotechnologiesfor
speechreproduction:

•Speechencoding(spcech-to-data)anddecoding
(dala-to-spccch)usingacontinuouslyvariable
slopedelta(CVSD)modulationtechnique.

•Speechsynthesisusinglinearpredictivecoding
(LPC).

AninternalROMinodnlecontainstheBIOSnecessary
tocontroltheSpeechAttachment.

CVSI)

CV.SI)allowstheusertoencodespeechusinga
niicrophoncandstoretheresultinguncompres.sed
speechdatainsystemmemory(RAM),ondiskette,or
anotherstorageilevice.Thestoredspeechdatamay
thenbedecodedwiththere.sulting.speechoutput
availablethroughtheaudiochannelofthePCyr.

LPC
i

LPCsynllicsi/.csspccclifromcomprcs.scclspeechd.ita
onIhcinlcrnalROMnioiliilc.IJ'Cspeechilalamay
alsorcsitlconprogramcartridgesormaybeplacedin
F<AMfromadisketteoranotherstoragedevice.,

SpeechAtfaclimenfI
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Speech AUachment I
Dcscriplioii |

CVSI) 1
I.PC 1
Microplione 2

ROM 4
Vocalnilary 4

- I/O Atlilress Decode 6
Piopranitnaldc Periplieral Inlcrfacc (.S255) 7

Pol l A 7
I'oi l M 8
Port C 9

riiiicr 10
ChamicIO (CVSI) CI OCK) II
( hamiell (CVSI) I RAMI!) II
Channel 2 (IN r CLOCK) ]|

Lineal Pretiiclive Codinj'(I.PC) 13
Contiiiiioiisly Variable Siope Delta

(C'VSD) Modtilalion I3
Shin Uepisler |3
Audio l illers |4

Propaniiniiip (.'oiisidcialions 15
Audio Cdiiliol Lalch (A(.'L) 15
Audio Miilliplexeis |7
Lineal Prediclivc Codiiif: (LPC) 18

Itaekproiind |8
I'oienroiind |8
liileiTiipi Ilex 041) 18

Speelliealions 22
l.opjc Dia|'iains 23
lUOS Li.stin)> 25
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