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Description

L'Amstrad CPC 6128 etait dans les années 80 un ordinateur domestique de la gamme Amstrad CPC comportant
128 Ko de RAM, 48 Ko en ROM et utilisant le langage Locomotive BASIC 1.0. Il était l'un des premiers
ordinateurs domestiques a être équipé de d'un écran couleur ainsi qu'un lecteur de disquette (3").

Il utilisait un processeur Zilog Z80A (8 bits) à 4 MHz
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http://vesta.homelinux.free.fr/wiki/fichier_cpcboot.html


Voir L'Amstrad CPC 6128 sur Wikipedia 

Documentation

Docummentation commandes BASIC (cpcinfo.txt)

Amstrad Faq

Questions posées fréquemment de comp.sys.amstrad.8bit (http://genesis8.free.fr/amstrad/faq/french.php)

Périphériques

Périphériques commerciaux

Imprimante Amstrad DMP2000
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joystick

Synthétiseur vocal Techni-musique

Shéma éléctronique du synthétiseur (utilise le CI ME8000):

3/13

http://vesta.homelinux.free.fr/wiki/le_synthetiseur_vocal_mea_8000.html


Shéma des photocopies du livre MEA8000.

Vocabulaire PHON100, (Page 1, 2, 3 , 4) logiciel fourni avec la carte. 

Montages personnels

Interface Entrées/Sorties à circuit 8255

Tiré du livre "AMSTRAD Montages, extensions et périphérique du CPC", Edition Micro-Application. (Carte
réalisatée en 1989 / 1990)
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Shéma:
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Images CI réalisées avec CIAO sur Amstrad (PIOD4.CV1 à 4, disquette fichier emulateur CI_PIO.DSK ): 
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Interface RS232 à CI

Cette carte est un montage personnel à base du circuit AY-3-1015D, seul l'interface à été reprise de la carte I/O
à 8255 (Réalisée vers 1989 / 1990).
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Shéma:
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Images du CI réalisé avec CIAO sur Amstrad CPC 6128 : (UART14 .CC1 à 4, disquette fichier emulateur
CI_UART2.DSK ) 

9/13



Extension ROM

Le montage a été testé sur plaquette d'essais, le CI dessiné mais jamais réalisé. Dessin du CI réalisé sous
CIAO sur Amstrad (ROMEX12.CC1 à 4, disquette fichier emulateur CI_ROMEX.DSK)

Shéma:
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Lecteur de disquettes 5"1/4
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Emulateur CPC6128 sur PC

CPCemu (http://www.cpc-emu.org/download.html)

Emulateur pour PC version Windows et Linux.

Photos

CPC6128 +
Lecteur
disquette
5"1/4

Clavier/UC Lecteur disquette
5"1/4

Page assembleur
DAMS

Lecteur
disquette 3"
interne

CPC6128 Clavier
Interface i/o et série
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Divers

Hardware problems

Internal drive 07/22/2000

  If you have the error : 'disk missing', the drive belt should be the  
 problem. The best solution is to come with your old belt in an 
 electronics shop and see the available belts. You should look for 
 one with the dimensions 72mm x 3 mm x 0.5 mm (although I believe it 
is 
 OK to use belts in the length range of 69-72 mm long and either 3 or 
 4mm wide). 

  You can find belts at Paris (75011), reference Koenig 7093.00 for
 22 FF at Espace Composants Electronique, 66 rue de Montreuil, 
 métro Nation, phone 01 43 72 30 64, fax 01 43 72 30 67,
 web http://www.ibcfrance.fr

  Cibotronic at Paris (France) used to sell them, but they 
 don't have them anymore. The reference was MASTER type CR 4092, 
 dimensions 71.0 x  0.6 x 2.8 mm. 

1989

Catégorie : Micro
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1 INTRODUCTION

4. Audio nixerlor sle/èo soûdlrcn CPC4
5. SteÊo output,200nw petchannelinto 4 ohns
6.' Tlno ugh B us' loryqiphe r el' daisy ch a ni ng'
7, Nine gxta cannands including Tenb Speech conveson
L lntenupt dnven Weech orlput butt*

Ihe AmsiBd SSA t combined steech syntheslser and amplfier €presents the lalesl slale ol the ad in speech slnlhesis for the home

ljntl recently most speech synthesis€rs could only manage a limiled rengê ol words, dæidod upon during mânulaclùe. This was line if
lhe wod you wanted to say whât was âvâilable. ln contnst, the SSA I c€n say any word or senlence ln the Enolish language. ll dæs lhis

by lsing â combinel on ol discrete sp€ech eouîds called allophones. By combining allophones logelher lntelligible speech is produced.

The SSA1 also incoForates à sophislicated Texl to Sp€och conveGion syslem thal allows most abilnry English lext to be spoken
automâlicâlly. A siêreo amplilier ensues crisp speech whilst allowing lull useto be fiâde ol lhe CPC464's slereo sound.

2 SETTINGUPT}IESSA1
2.1 lmialling tha Hârdrâr6

Ensure that lhe compuler and âny olher peripherâls arc swilched otf belore connectir€ lh€ inlÊrfacô, Conn6ct lh€ spoak€{s inlo the
sockets eilher side olths inlêrlâce. When viewed lrom the lront, the lelt speaker goes inlo the socket on ltre lefl hand side ol the intrface.
Plug lhe interlâce into lhe Floppy Disc expansron pod, then plug any olhs pofiphêrâls (disa drive) intolhe back ol the SSAI .

A flying l€d is provided lo connecl the SS4 t to tl"€ slereo sound oL,tpul ol lhe CPC464, allowing all so0nd oulM lo be heard via lhe
stereo sp€akels. Connecl the llying lead rnlo the slereo sound oulp{il socket nen lo the ioyslick socket, on lhe lell back edge of lhe
compL,ter. Tum the volume contDl on lhe ight hend side oilhe inleiace lo ils cenûâl posilion.

Apply power to any peipherals ând lheô swilch on thê colnpuler Pl€ss tk grê€n IDELI key. A beep should be herrd on bolh speakers.
Re-âdjust the voluîle conlrolto suil,

lvhen the SS,4 t is connecled lhe inlemal loudspeaker ol the compLter is mulod, âlthough the loading ol casselte programs may still be
heâd as nomdlhrough the internal loudspêaker,

22 Loâding tto Opardtiig iofiwân

Befoe any speech can be generated lhe sof,lvare supphed must be loâded into memory. lnserl lhe laæ and type:

RUr "SSÂl lEt{IEnl

lniliâlly â short BASIC loâder prcgram will run lhâl ch€cks lhe SS?4 t hardwarc. lf the hardwarc ls laully or not attâched lo lhe èxprnsion
pod lhe message:

SSAl hardrare not operâtionâ[
will be displayed and the prog€m w ll end.

othelwise â îtêssâgè æking for the addross al which lo loâd lhê sotlwa€ ldll be displâysd. ll you do not know what load address to use,

simply t}?e IEt{lEm on ils own, lhe so(lvâe wlll then be loaded al the top ot memory. lÏe loâd âdd€ss enle*ed must be above 16384
ând belovv H I ll E li. The progrâm will lell you how fiuch memory is required by the soltwâre. Note lhal H I l, E ll will be set to p€vent
BASIC from usirE lhe same irlemory.

Aflor the loâd address hâs b€en eilered lh, main SSA t soltwâÉ will be loa&d. When complete lh€ messag€ 'hello' shorild be heard.
The speech synlhesis€r is now rædy to. use.

lfyou atlempt lo load the 5S41 sofbvare in morè lhan once, lhe messege:

SSÀ1 softrare a t reêdy toaded.

wi I b€ spokên and display€d.

The SS,4 t soflwarc you have jusl load€d is a sp€cial kind 01 mâchine code program. lt allows exlra commands for spe€ch to be used in a
BASIC progtam. To use lhè commânds you simply qpe in their nan'e (see Getiing Staned)logelhê, wilh âny othervâiables æ needed.

The SS4 t soltNare remains in memory, evên attêr e NEW @mmand, until a lssst is perforned, (using ICTRLI ISHFn ESC]. ln othsr
words, the only time the 5S41 sotlwâre has lo be inslalied is when the machine is swilched on or reset.

Amstrad SSA 1 .............................................. 1



2.3 Procaulions ln Use

the tollowing precârtions sirolld be obsewed.

Always ensure lhal the computor ând any olhêr p€riph€lals atlached on ihe lhrough bus (disc drives elc.i are swnched ott belore
connecling or disconnecting the interface.

Never shorl orcurt th€ loudspêâkerouFLts lù long peiods oftiûr€.

0o not ose loudspeakers $th a lorcr impedance lathg lhan 4 ohnE per channel.

Loudspeakers ganerale magnelb fieldt. ALWAYS ensûe that discs an<t casselles â€ kegt rcllaway lrom the loudspeake6.

Never place lhe loLdsp€âke6 near the monitor s4r6€.r, rlel/e{ plâce lhên on lop ol lhe ûDnilt. (Pfinanefll piclule or cdou distorlion
may l6sull duê lo the magnetisâtion ol pâri ofthe sareen),

3GETTINGSTARTED
lÏe SSÂ I sottwarc prcvid€s nine exl€rnal commânô allo*jng speech l0 be g€nerated lor arry âpplication. the commands arel

I STY,ô.STRING VAFIAELE'
IECHO,.MODE,

IEU I ET

I IPHOtIE,.INIEGER VARIIBIE, I,.INTEGER VARIABIE']
I R00i,â.II{TEGER VARTAELE

lsP0il
lsP0f F

I S PSTATUS,A.ffIEGER VARIABLE,
ISPOUI,.INTEGER VARIABLE' I,.INIEGER VARIABLE']

Cheptèr I d€6cribes these commands in clêlall. ll€ next seclion presenls a tew gmple exampl€a d€monstBling how 6âsy lig SSA t is lo
use,

3.t Slnpb lYord!.0d Fhræ.s

Ihe SSA1 contains a Text to Speech system thâl looks al lexl and converls characlers inlo âllophon€s, the funclâm€nlal sounds ot
sp€€ch, that th€ SS,4 t hardware can undersland,

Two comman& ISAY ând ltCH0 p€rlorm texl lo speech conv€.sion. The I SAY comdund takes â sting and says il. The I EC[0
commândcanb€sâltobokaltextpainledtoth€screen,solhallislingsândp nled characlers can be he€rd.

Tne il E I and lhén lho proEemi

10 al="sinpte eords"
20 lSrr,ôôt

fihe I characler can be obtaned wilh ISlllFIl tôD

Now R U l{ lhê prcgam and oôserve whâl hapæns. I}Ê progÉm linishgs belore al lhe vrords a,e spoken. The sollware uses a spe€ch
queue, which vror(s in a sirhilar wây to the BASIC S0UN0 q0eue. Essgnliâlt il âllows lhe allophon€s to be spokeô in o.clef, tansparenlly
lrom 8ASIC. ln oth€. words il allolrc &qSlC lo conlinue a progrâm ûthout having to vvâil for sp€€ch lo fnish. The queua has room lor e

maimum ol 64 allophon€s, âround I sêc-onds ol spêech. fi lh€ro is no rcom lefr in the queue lien lhe I S l Y end I t C H 0 commands
willwâil lo.room lo bo med€, it is onlylh€i tiat BASIC willpâ16ê, unlilallthe speech has be€î s€nl lo the botler.

The sting llssd mh I S I Y c€n contarn any of the 256 ASCllchârâctets, soflr€ ciarcclas such âs + _ & are spo*en, whilst olhe6
like C I are ignored. For a full€r exdanatio. ol thô T€xl to Speech sFlen æ{erlo Chapter 5.

ths I E C H 0 command is inlended lor sâying phhses nomally sênt lo thê scrêên.

Type in the program:

10 lECH0,1
29 IlPUT "rtior otd ârê you r";ege$
l0 PRIilT "'Yo! are";ôge3;" years oldr"
Lg tEc{',g

2 ............................. Amstrad SSA 1



Ln€ 10 inslructs lhe S9{1 lo sây text pnnted lo tie scræn bet*een lhe delimilers (: ). line 40 €vens pnnthg back to nomal. nE ( : )

characl€r is obhiî6d wrlh ISHIFII {U, lhe key immediatd,y above the te$ lclnq key.

RU lhe program ând eîter your age as a number. Noli:€ lhâl numôers aie spoken elâclly æ yoo would erpect. Now type in:

lEcH0,3
IIST

TÏe prog.âm will be lisl€d and spoken, rn lacl any,lhing printed by BASIC including synlar enors, messages elc. will be spoken. To c€ncel
the speech ecioenl6:

tEclt0,0

Here arc soîle more e&npl€s:

L Say tE alùabêl

10 f0R tetter = ISC("1") T0 ISC("I')
20 al=CHRI( tetter)
l0 lStY,Aâ3
40 lrExT

2-Say ÊnunùsItol1

1g tEcH0,3
20 F0R nuùbêr = 1to 16
30 PRll{1 nunber
4O IIETT
59 lECH0,0

You rhould mw be ablelo use speech from wilhin any ol yoû trDgrdrns,lo. nrore delails ofthe commânds rêtêrlo Chapt€r 8.

32 Loadi'iotrdsdint B Sit Èog.dni
Esssrt'âlly lh€.e is rc difi€refte bei,t€oî the way programs are norn€lty loâded o. salcd, aid ùE lNay th€y âre loaded orsa'ôd wilh lhe
SS4 t install€d. Howêver, lhe th€ SS/4 t sottwde mt6t always b€ irclall€d, æ outlined in sêclion 2.2, âfis sùild ng o.r, o. rcssttjng, Itr€
c0mputer.

Yow B,qsrc programs can be saved as urual wilh lhe S Â V E command. Fo. e&mple:

SAVE'IYPROG'

Wh€n L0 

^ 

Ding Fogrdrls thâl use tie sp€€ch commânds you musl êîs!Ê lhal lhe iç41 sollwâro has b€6n inslall€d lilsl. olhêrwis€
thê spo€ch commaids rill not be p.esenl, ând BASIC willgive an €lror nressâgÊ wtlen lhê proglan is run. Remefiber, the SSI t
soltwarc is arBlâlled aseehin€d in s€clion 2.2.

Aftor inslalling thessl t, your BASIC p.ograms mey t€ loaded as usrlelwitil tie L0l D command, to.exarple:

LOAD "IITPROG"

33&pdind hetlûaoÛlb
ne English lang0ag€ has many ireg0lâtions in p.offirmialion tor elemple "Cough", "bough". The SSql sottwarc contains a lae€
numb€r oi ponouncialion rul€s bLn somelimes it willbe necessary loexpê.irienl {ilh dla aclêr spollir€ lo æhieve lhe eracl rês{lts.

Col4h : COf
Eough = BouH

4ALLOPHONES
As oEdio.rod previously, llle Text lo Speech syslan conv*ts lext i o allophon€s. h is noi poesibl€ lo colw€rt êwy word successfully
i0tieco.reclallopho.r€sbecârrseolûDmanyq€lling-proourcietionir€guhriti€sinlhoEnglishlanguage.Todbwdiflicultwodsto
be spok€n coîecÙy, the I I P [ 0l{ E command cin be used to speak allophones chocen by yoursali.

Ttîe NEW and lh€n lhis proglâm:

l0 lsP0t{
2g 1 ApH018,12,15,1 6,9,19,22,13,51.3
Whên lhe progam is R lJ l{ ltrê so.d conplnêr b spoken. T}e numbas aflêr lhe I I P H 0 ti E command arc lhe allophones lhet mâkê lhe
word corîpder. E ch âllophone b storcd in lon in itl€ sp€êch Weu€, l€âdy to b€ spokên. Unlikethe I S A Y and I E C tl0 commands the
allophoner are not spoken imnedialely, bLn wan br he speecn queue h be tumed on with lhê command I S P 0ll. once the speech
queue is on, âny furth€r allophon6s sill bê spoken until lhe queLie 6 lumed ofl or held, wilh I S P 0 F l. To clêmonstrâle the queueing

etfecl, ôhâng€ line 1 0 tol

AmstradssAl .............3



10 lsP0f F

Ïhis lime when the poEam is R u l{ nolhing is heard.'l}is s because the queue is h€ld Now tyæ in:

lsPoil tErfiEnl
Compuler should now b€ h6ârd, More inlonll3lion on lh€se commands can be tound rn Chapter 8.

+1 lho 
^llophonê 

Set

lh€re arê a lotâl oJ 59 allophon€s and 5 parses âveilable on lhe SS41. To lse the âllophone set successlully lo synlhesise wo.ds, lhe
lollowing æinls should elwâys be remembered:

1. Speech sounds do nol âlways âppear acoLbtrcally lhe sâme, they rnay be spoken dilferenlly, even wilhin the same word.
2. Uke lhe pi€caa ot a Jig-s puzl€, lhe speech soun<b ùe sêpârale. Combinations ol lfEm musl be used lo make 0p the enl re

'piclwe'of how a word lounds.
3. TTe lètters ol thê âlphab€l do not have tæir own spoeci souôd. Each leller may be spoken in a dillerent say d€p€.rding upon its

position wilhin a wod.

Toilluslralelhesepoir s lry saying the lollowing words one afler anolh€ri

calI cùp coop

You should i€el tlle pdnl ol contaci belween the back ol your tongue and lh€ rool ot your mouth move fLilher bâck lor each successive
'c sound,

The 'c' at ih€ slad ol €âch word is known as a phonerne, Phonem€s hemsêlves cânnot be spoken. Wh€n thê word is spo*en a dilterent
sôund oJ'c' is produced, and lh€€ê ditlorcnl sounds âre knorvn âs allophones. Thus allophones are dille.efll wals ol sayiru phonenæs.
Mosl phonemos â€ infuenæd by olher phon€mss around lhem, and lhis is why the sâûæ l€tter wilhin a dilferent wo.d can îrâke â
difl€r€nt sound.

lÏe allophone s€t lsêe Tables 4A and 48)contâins two or thr€e sounds ot same phonemes. lt mây be nægssâry lo use one allophone ot â
particular phoneme al th€ stârt ofa word orsyllable. and anolhertor lhe end oJ a word or sylbble. A detâilêd 661of Ouidêlines lor using the
allophon€6 are given in Table 48. Notê thal thêae âre suggestions, not rules.

A9 an example, DoZ sounds good in ân initial posilion and /Dol / sounds good in final positims, like in 'daughter'ârd 'collide'. 0n6 oJ

lhe differênc€s betwæn the inilrâl and linal versions ol a cotsonânl rnay be lhal an infial version is lor{€r, l}ErêLre, to creâte an inilial
/S9, two /SS/s cân be uæd insl€€d ol lhe usuâl erlgl€ /SS/ at the slert of a w.d or syllâble. as in sble{'. Nole lhat this can bê done with
fHl, and ÆFl, and lh€ intEr€ntly sho.l vowels (teler to Table 4B), but with no othêr consonants.

Generally il is b€st lo experiment wilh some consonant cluslers (st ngsolconsonânls such âs st,cl), in orderto discover which version
wo*s b€sl in the clusler.

Fo. exampl€ I(K1/ sounds good beto.e /LL/ as in cl n', and /XKZ sounds good beJore 

^'liM 
âs iô square'. one attophonê o1 â

panicular phonane nuy soun<l baltû b€loae or aller back wwels and amth€l b€forc or aner ftont vowêls. the /XKY allophonê sounds
good befo€ruU, and /KK1/ sourds good bêJor6/lYl, âs in'cookie .

Some sounds l,PPl/BBl/ /BBZ mI mZ nOI lOù21 KKll KKZ NXA rcg I rcCAl ÆCtjl lClU and /JH4 requirc a orÈfdurâtion ot
silence b€lor€ lham. For mosl ol lhes€, th€ 6rl€ncê is includ€d in lhe allophoie, bul rDore may be add€d as closied. The pauses PAl to
PAs may be used lo proviclê silences ot lhe âpprofliale dulaiion.

When using allophones always lhink aboul how a vrord SOUNoS, not how rt is spelt. For example, lhe /NG/ allopion€ obviousty belongÊ
al lhe end ol lho words'srng' and'long', but nolicô lhat the 

^]Ci/ 

sound is €presenled by the lelier N in 'uncle . Som€ sounds nuy not b€
Épæsented in words by aîy lettêrs, such æthê /YY/ sound in'comput€r'.

Mosl vomls can bo doubled lo mate longs grions lo. slr€€sed syilabks. These arc lhe inherently short voweb ,41V, /EW, /AE/, /$(/,
/^rr', and ruw' For €xânple, in lhe word'exl6nt'on€ Ælil is used in th€ tirst sy'lable, whrch is unslessed, and lvo /EFUS âre used in the
s€cond syllable, which is st€ssed. one ot l,he inhe,ernly bng vowels has a long and short version. The shorl one ruWl/, souncls Oood
aller/YY/ ln 'compuler'. TTe long version, ruWZ, slunds good in nbnosyllabic worê like h|o'.

lncluded in lhe vowel s€l is â group called R-colourcd vowels. These arc vowêl plus R combinalions. For erémple, the /AR/ in'alârm'and
lhe /oFV in 'sco.ô'. 0l lhe R-coloored voe€ls thérô iô oæ which hæ a long and short veIsion. The shon velsion is good lor ælysyllebic
words with linalÆR1/sounds like'l€ller', and 1116 long vetsion is good lor monosyllabic words like lir'.

one tinal suggnslion wàen crcaling seflleîcss is lo acld a par$6 of 30-50msec belween words and a pâusê ol 100-20oms€c ben een
s€ntenc€s. AlwaF remffù€r to send a pâusê âlterthe ltnalallophorD lo suppress the iâsl sound made by the speech Enthesrser.

4"2 tlow To Usc ThcÀloplpôa Sat

Table 4A should be used iniliâlly whên lrying lo splil words inlo their allophon€s. the allophonss given, mâke lhe sound ofthe letters, and
lhey can be used io make up any word in lhe Énglish language.

Forexamplololindtheallophoneslorlheword hello', slarl wilh the tilst btlêr ol the wo.d, thinkiôg âbout how lhe word souids. The tilsl
letter ls h', and lhe allophone for'h is 27. the next letler is e', and ils allophorê is 7. TTe doublo 'll' sound can be made with (ll), whose
ailophone is 62. lÏe 'o'al the end ol the rNord n€kes llæ sound like lhe letla '0' n the alphabet, the sâme sound is atso made by (eau),
whose allophone is 53. Leslv all lhe allophon€s must be put into o.der lollowed by a pause, a shon pauæ pA1 is deâi. The
conesponÔng llPNol{E command would be:
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Soud A|{gtûo S.otih h tÉlo a8

â
b
c
d
€
I
s
h

i

i
k
I

n

p
I
s
I

v
z

(ââY(.y)
(€
0)

(ooY(6âu)

ob)
(d4

Os)
ûss)
tt*r)
OD

(nn)

(r)
ûq
0'rt
(4
(a.)
(d')
(ck)

{elr)
(oh)

(ê4
($1
(no)

(o''l
(ol,
(o'ri)
(o*l
(oy)

(sh)

(th)
(dt1)

(!h)
(wt')
(dt)

24
a
I
2l
1
4)
36

12
r0
a
15
16
11

9
3S

17
15

36
18
4t)
(}
m
19
I
53
€s
33
61g
57
æ
56
t4
r3
I
50
47
50
11

m
2ô
51

52
4
Jù
2

5
37
æ
r8
30
{8
38

48.11
18.51
48.52
48.51
18.11
49.a
44.51
48.42
18.11
182

8.52
183
185
18.6

18.1t
48.52
18.3
18.12
48.52
€.11
18.{1
48.3
18.3
18.11

t8.12
18.12
18.12
4.12
18.5r
18.51
18.5r
18.5r
18.12
48.3
48.ô
18.3
48.52
€.3
18.13
18.13
48.2

18.52
18.13
48.11
18.13
18.13
4S.ô
18.13
48.12
18.12
48.12
48,12
48.A
48.11
18.41
48.11
48.A
48.41

l 
^PI0NE.27 

,7 .62,53,0
For mo.e compficâtod w!.ds thd sound ti.nry'n nuy bo næarylor€l€. totablelS in additin lo tdlê 4Âlorextra inlomstron 0n lhe
u9€ ol a p€rlicLltalopnôrio.

ÎABLE ,lA - Quick Guido to lhe âllopftonês
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TABLE 48 - Allophones by letter group
aa.t votYEt-s

48.1 1 Shod - These allophon?s cân be doLÈled

7
12

15

a
24
26
30

Allophoæ

IEI]J
AW

tAEl
w

Duration

mmS
50mS
5ûnS
7ùnS
60nS
80î|s
7oms

Sounds-like

i

0
a
€h
00

ExaJrple & wien lo usê

bEnd
flttirE
sUcceed
sOng
tol
End

caok

Midtroni
Highlronl
Mid cantral

Hhh Back

48.1Zlong

5

6
t9
20
22
31

32
53

nYt

tEf I

NVAJ

290mS
17ùnS
17ùnS
200mS

mmS
170mS
250mS
170mS

ii

@lay

OY
skY
sEE
g€Al
to
rionooy'laltc tOOd

OUt

Mid back

Highlronl
Midlronl
Hign back
HOh back
Low 6nral
Mkibâck

47
51

52
58

60

^wIERII
tÊÊu
/cFu

25tnS
11ùnS
210{nS
24ûnS
æùnS
25ûnS

a€l

at

rcpAlF
IdIER
monosyilabl€s: blRd
stoRE

dEAR

Midlrod
Midc€ntal
Midæntal

Highhod

48.t3R-Cdoirrd

{82ÀtFnnAÊS

$3RESot,lÂlrls

A(Hrcss

14

39
49
25
45

62
46

Allophono

/RR1/
RW

ÆU

Du.alion

130mS
80mS
90mS
130mS
mmS
14ûnS
110mS

Somds-liks

v

I

E&mple t when to usê

lnithl p6itio.E: R€€d

lnitiâlclustels: bRown
lnitialclustêG: cljte
lnitialpooitionr Yes

hoL[o
ângLo

aal Flùca11tE6

48.41Voic€d

Addresr

18

54

43
38

Allophono

tDP,1t

DHA

tzzl
EIU

otJration

14ûnS
180lns
130nS
15ûnS
13ûnS

Soundsnike

drh
dth

z
zh

Erâmplo & wheî to use

lôiliâl positons ol wo.ds: Tl.lây

Fimlpo6itio6 and bêlwæn rcwels: ballle

Ze
b€iGE

10

50

Àlophonê

/JW
tcw

0uration

100mS
150mS

Soufttslike

j

cn

Erampl€ t wt|en lo use

JLty
CHurch



48.42 Voiceless

{8.5S10PS

48.51Voicêd

z3
40
55

nat

/SS/

130mS
11oms
60mS

lh
I

Tïin
FiIe
Sat

{29,,10,55 may be doublod fo.lnithlpositio.rs &d used singt in tinal posiliona)

27
57

43

IHH1I
I1H2l
/sFt/

90mS
130mS
120mS
150mS

h

hh

sh

before lronl votiels: Heâd
bofore bâck vowêls: Hoe
sHin

Mdress

28
ô3
21

61

34

Allophone

IBBÎI
BBA
nut
no2l
tgcl/
IGG2J

/GG3/

0uration

40rnS

6ûiS
5ûnS
80mS
8&nS
StnS
120mS

Somds-like

b
bb
d
dd

s
ss
sss

E-xalnde & when lo use

NB

lnilial posili/y6 belore vowels: 8ug
Fimlpo€itiofts: eno
lniial msilioîs and in cluslers: Down, orain
Eelore high lrofl vowêls: Guêsl
Eelo€ high back vowelsr Gq and cluste.s: Green
Belore low vowels: Got ln medialcluslers: ancq ând lirv

48.52 Vdæless

't7

13

42
41

I
I

m1t
m2J
IKKII
lKKZ
]KKA

mmS
100mS
120mS
140nS
80mS
150mS

I
It
k

kk
p

Fiml cluslers belore /Sg: iTs

To
B€lore lront vorcls: Compuler
Final posilions speaK Fiml cluslors: s(y
Belore back vowêls: Co (i and inrtialcluslers: Crânê
Pub

16

11

56
/NN1/
/NNZ

^ci/

0ùation

1toms
170mS
1()mS
2mmS

Sounds]ike

I'S

Erânple & when lo use

Mirk

8eto.e lrofll and ow vo*elsr Nice: Final cl(lsters: edl'l
8eto.e back volvels: Norse

âNGêI

4A.TP tiSES

0
1

2
3

Alophone

PA2
PA3

PA5

Duration

1ons
30mS
50mS
100mS
200mS

EJ(eîple & wien to ûse

Use beto.e voiced slops end/JM ol e! an aposloplÈ 0
Uss belo.e voiced slops and /JlV, or as a colon (J or $micolon (J

{.Jse belo.e voicôless slops, and /ClV, and behNæn words, o. as speces
Use betvre€n ph63€s or as â comma (,)

lJse betlveen senlencês orâs a peiod (.)



STEXTTOSPEECH
The commands ISAY and IECHo incopoate a sophistcated lexl lo spe€ch syslefii capable of conveding most commonly

occuring English lert lnlo altophon€s. The allophones êpresenl the individual speech sounds lhâl âre found wilhin words and âre

oulpul to the SSAI speech syllhesis4r hùdwâé, to prcduce speech coresponding lo wrilten text.

The bn to speech system uæs lh€ pnnciple ol Synlhesis-by-Rule. ITis acluâlt involves two sepàrete laslG, the lilsl læk consists ol

lexl intenretalion, the second lhe applicalion ol phonologicalrules.

Texl interpretalion is a non-tdviâl task. The spellin! syslem ol modem dây €nglish s awkwârd and somelimes confusing, æ any

school child mighl be âwâre. Words that sound lhe same may bê spen diffe€ntly, like 'heÉ' and hear', and equally words lhal sound

difi*ently mây be sæll lhe same. For example 'leâd' as in Le€d us nol lnlo lemptâiion' ve6es 'leâd weighi meaning the metal

Simitaiy 'live' as in 'live wire' verses 'li!e a long time . The ont re:l solution to lhis problem would require a database containing lhe

nEanings of words, The contexl ol the phrase coold lhen b€ deleriined and lhe conect pronuncialion deduced. Ljnlodunalely lhis

approâch is restricted to mini-computers 6lher lhân pelsonal compulels. Text inteFrelalion in lh€ case ol the SS,4 t is lheretore

restricted to the idenlilicâtion ol word boundâries, lhe recognilion of symbols and abbrevialions, such as'a'and'Dr" and lhe

conversion oJ numbds, lJ one spelling ot a word sounds incorecl then lry its ahernal ve, or exærimênl with misspe ling the word.

O,læ the inputiexi has been id€ntilied a sei ot rule6 âre epdied to delsmine lhe coresponding allophones lor a given letter group within

â word. The same letters may hâve differenl sounds dep€nding where thE occur within a word. ljnlorlunately the English languagÉ has

rnany spelling p€cùliarities that are capable of deluding any logical sel ol rules. ln tecl sorne of lhe mosl common words conlain blatant

violations oJ the general rules. An iaslructive illuslration of lhis coûr€s trom Georg€ Bernad Shaw, who used lhe lefiers 'ghoti lo spell

'lish',taking'gh'ftom'cough,'o'trom vomen',and'ti'lrom'nalion'.

In order to mal(e us€ oflhe spelling ruleslhe Eelish lânguag€ do€s have, wilhoul causing havoc with lhose words lhal det lie rules, an

exceptions dictionary is ussd thet conlains lhe co.rect sel oJ allophones for lrcublesome wods. Some oJ lhe 8,AS|C kE\Nords are

examples of êxc€ptions, the command CREI L, lor instance, is actually fonoùnced 'c'lollowed by ?eal' For this reâson the

altophofles for some key*orc's are held in the exceplions diclionary to prevenl ihe tll/o.d being said lrterally, and lherelor€ sounding

inconecl. Tle list ol possible exceptions c€n be quile laep and conæquently lhe &ç41 only has a limiled s€i. Any lvords that slill sound

inconællymaybelackledbyspl ng them into thêir ellophones, as oulliæd in Chapler 4.

5.1 RecognisodA!ôreYiâliort3

Dr 'doctor'
Mr 'mrster'
Mls 'mrss€s'
€ic 'elcelera'
pm 'p' 'm'

5, Spol.o qrnbol!

Symbol ASCII

OK
B8C

Tel(l spohsn

H

I

&

+

23H
24H
25H

26H

2At)
2BH
2DH
2EH
2Fl
3CN
3DH
3EH

4flH

5CH
5EH

7CH

'hâsh' when nol lollowed by a digrt,'pounds'il immedialely followed by a digit
'suing' when noi lollowed by a dign,'dollars' immedialely followed by a digil

'and'
'times'
'plus
'minus'
'point' il followed by a digil
'divided by'
'less than'
'equâls'
'grealer than'
'at
'divided by'

'bar'

ô

I
I

Ihe ASCII chârâcteG 23H ( #' pourd or hâsh), and 24H ('i' dollar or slring), are pronounced diflerertly depending upon lheÎ contert. lf

the characleG are followed by a digit then the characler is nol spok6n unlil tho lollowing number hâs been said, The chatacter lhen lakes

on â monstâry role and is pronounced'dollù'or'pound'.
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Example:

i15 will sây 'Jùty frve pounds'

45* will sây 'to.ty frve hash'
| 15 will say 'hash forty fve'
$15 ûll 9y 'Jorty five dollarc'
451 will say Torty frve string'
a 15 will say 'slring lorly ltve'

The ASCII characle.2DH is always spoken as'minus'. ll this chaBcter is occuls æ a tryphen between two wods n r|illâbo be spoken as
'minus',

Lette6, symbols and numbec may be combined lo fom malhematicalequalions ând so on:

3+(112)=3.5 spoken âs lhre€ plos one divided by two equâls lhree point five'.
â:34+b spoken as 'â equals lhirty tour dus b'
BBC2 spôkên âs 'b b c hNo'

53l{umb.r3

The lext int€prêw will sey numbûs lê6s thân tm digils in lull, numbss ol more than nine digils rill hâve eech digit qokân sêparâlsly.
Any leâdits zero6 will be supprcssed, ercepl ld zerc6 encounM aller a decirl3l poinl. Numbers longer flan 40 digils will be splil-up
into soctions ol40 digits and each seation will b€lreâled separately.

1231567E9 spokenas onehundredandlwenlythreemillionlourhund.edândliliyùtho0sandsevenhundredandeighty
nine,.

S6gggS61 spokên as'on€'
g605g2 .0gZ spoken as'two point æro zero two'
1 1 11 111 111 spokenæ'oneoneoæoæoneoæoneoneonêone

5.4t tt rs

ÏT6 ASCII charâclers A-Z (41 H lo 5Al0 and â-2 (61 H lo 7AH) inclusive, ùe iîlêrp.slrd by a set of phonological rules. Words græle. than
10 charactec will bê split-up into seclions ot,O chalâctels, and sâid separalely.

55Text o.linibl3

All ll€ puncluatioo symbols, tab6, spaæs, cariâ!€ retums and liæ leeds ùe us€d to deteflnine word boundari€s. More lhan one
occurence ol a !pa@, lab or newlin6 characler h ignorcd, so that pâuses do nol seem loo long, For orémple the lollowing lwo lines will
bolh have llle same pause belween the words.

Het lo there!
fl.tlô thêre!

All olher characl€rs, including oraphics, conlrol codes (excepl lor lhose used to delermine word boundai€si ând un onoonce3ble
slmbols, such as brackeb, are ignored.



6 EXAMPLE PROGRAM
6.1 Th6 Srealûtg Clock

ITis exaflple prog6rn sholrs ho* simply l€xl lo spê€ch nay be incorporaled wilhin a pfog.am. ITe I t C ll 0 comîEnd is L6ed to read

aloudlh€ inM prompts, wtibt I s 

^ 

Y is used to sp6ak the lime. ITelme is spoken every live seconds, using â tlvelvê hoû c-ycle.

8elo.e using lh6 proEem, firsl meke sûe lhatlhê SSÂ t sottwârè is instrall€d.

10 R€il 1r*r*i The Speâkin9 Ctock *riiirr
20 REil
30 REll ir*rii Assuies the SSÀ1 code hâs been toôded
10 REi
50 RÊll ir.r*r Iretve hour cyctê. Tire spoten every
60 Rtfl fivê seconds
7O RE'I
7t 0r{ rRR0R c0r0 500
8g 03="0 ctock": P$="precisety"t SECI="second": SECSS=SECI+'s'
96 Al:"and"
100 i0DE 1: lEcH0,1
1 10 H0URs=12
120 PRllll " 12 Hour S9eâkinE Ctock ": PRII{T
110 IilPUT " Énter the tire in H0URS,liItlS ";HH,litl
110 ItHH>120Rtït>60 TltElt 110
150 S=0
160 i0Dt 0
170 PEil 3: PRIilT " The Speeking Ctock ": PEll 1

180 leC}l0,0: 60SUB 270
190 EVERY 250 G0SUB 210
200 IHILE -1r lEilD
210 REi iir*. Updôtê the tiie 'rirr*1r***i220 SS=(ssr5) i0D 61230 lF SS<>l THEII 27,
260 r'fi=(lir1) roD 6l
250 tF ii<>g THEil 279
260 Htl=(HHll),10D fl0U RS

279 L'CATE 7 ,11
280 If HH=O TIIEil HH=NOURS
290 PRI IIT USIllG "rlr#r:rr";HH;ifi;sS
300 Ha=SrRa(ilH): ISAY,ôBt
31, It ltË=o THEtI lSlY,ô0t: G0T0 330
329 [i=SlRl(ilfi): I SlY, ait
330 It SS=g THEil lSÂY,ePt: IeTUR[
340 lSrY,ert
350 Sl=STRI(SS) : lSrY,eSl
160 IF SS>1 THEil ISAY,ASECSS ELSE lStY,aSECt
370 R E TURII
500 PRIIT: PRlt/1 "The SSll softeôre hâs not bêen toàdêd"
510 PR I llT: EilD
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7 ADVANCED COMMAND OVERVIEW
lÏe SSÀ , soltl|*e prolrdes nine extelml commânds lhal are us3ble lrom EASIC pograms. The commands are in lhe lofln ol Resrd€nl

System Enensons (RSXS) thâl musl be loaded into memory, belore lhey can be used. The BSXS are lully rebaelâble, and ærlom lheir
owninilialisalion.Asmple L0A Dande Cl L Llro.n SASIC is allthal is required lo iîloducelhe commnds and inilialise the SSA 1.

tn o.d€r to ditise the SS4 t soltwa€ to the tull it is ôecessry to kno$ how lhe comnâncb woû ând what they do. thê lollowmg seclions

d€lail lhe commands.

7.1 HiewchyolCrmmends

Tl|€le are loù l€!€ls ol hieaarchy, lhese include low level fimware drivers lhâl edd€ss the speech prccessol dilectly, inlerupl drivon

allophoæ bufte6, ând lên to speech conversion. The hrerârchical diagram below summanses lhe l€vels. Eâch levèl is inlended lor a

paiicular applicalion. ll is not recommènd€d thal lh€ commands itom l€vels 3, 2 ând 0 be u$d simultaneoust.

ISAY
IECHO

IAUITT
IÀPHONE

1R00fi

I S P0li
ISPOFF

ISPSTATUS
ISPOUI

IEIEL3

IEVEL2

TEVEL 1

LEVELO

7.11 LEI€L 3 - Tonb Sp..ch Cooy6r.ri)n

TTis is lhe highesl level vrhere ASCII lêxl is convùted inlo albphones by using a sophisticated Ten l0 Speech slstem. Ths allophone6
prcduced arê subs€qu€nlly senl lo level 2, lhe interupl druen allophone buior. M)en the tB bufier b€com€slull, tie cofinnands al level

3 suspend BASIC until alllhe ten hâs be€n convened.

7.l2IEVEL 2 - Intrnrtt Drivôi^lloplûr 8!ff.r

This buller is us€d to t€mpo{ar y queue up to ô4 allophorcs lhât are to be outsul lo ltr6 sp€€ch prccesso., lls mein pupo6e is lo allov{ a
loregrouôd progran to conlinue op€lalion, whilsl interupl 6venls ensure lhat any data, lom the bofler, is oripul lo lhe speech
pf ocessorâl the apgopiateliole.

]le buJfer can b€ lll€d lrom l€vel 3 o. by lfE crinmand I A P li0l{ t al lel/el 2, erther source rnay insert allophones âi âny time inlo lhe
bufler. lfthe b0fle. becomes luli then ttl€ I l P H 0 N E commând willdiscard any allophones lhâl cannol be siored.

TTe command lR00l may be used whenever il is necessary to delemine lhe numbêr ol specea leff in lhe buifer Some slalus
inlorinâlion relâtirE to levels 1 ând 0 are also relum6d by I R 0 01.

Any dalâ in lhe buller may beJlush€d, and a pausê sonl tolhe speech gocessor $th the commând lqU I ET-

Tle bufler can only be emptied by speech intsupl ewnls ocauding at lev€l 1. lt lhe 9êech iîtenupls ârè olt lhên lhe buJferwilliill up. 1o
allow texl lo speech to operate co.rectly he lEtHo and lSlY commands aulo@li(rly enable lh€ soeech inlrrupls. The

lÀPH0l{Êcommanddoesnolchangelheslaleoltheinlenupls,socâremustbetâkennollolùleallophoôesilllPll0liEisus€d
whên thê bùfier is lull.

7.13 LEVEI t - S0ccch lntanpl Etonrs

An evenl may be æl up using I S P 0 l{. This evenl .eads characleG lrom lhe âllophoôe bulfer and sends lhem lo lhe speech processor.
The evenl mây b€ disâbl€d âl any time with I S P 0 F F, this pre\€nls ary more ch&âcl€rs bêing reed lrom lh€ bufer and âlso seods a
pâr-r!€ to lhe speech processor,lo ensurè lhât lhe lasl allophoôe is nol sounded lor ever. Wren lhe e!€nl is disabled lhe buller is letl in its
curent slate ând may fll up fom levels 3 0.2.
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?.1{ LEVEL0 - Frlnmrê oriv.r3

ÏÏeallophoneslromlev€l2ârepassedlolhjslêvèlvialheinlêîupleve s al levêlI,lo be ouipLi lo lhe speech procæsorwien il is ready
lo eccept ânolher allophone.

Two @mmands lSPSllIUSand lSPoUT, âllovr lh€ us€r to irlt€'rogEle the slalus of, and lo send allophones dreclt lo. ihe
speech proceisor. ll is recodrrrsÈed lhâl speecn ir elrupls are oil, o. that tlle buffer b empty, beJo.e l6ing I S P0 U T. olhemrse
allophon€s trom I S P0 U I may be randomty inteGpersed with albpnonea b€ing ouoil bythe spe€ch ercnt.

Level 0 is proeded pimaily lor special êtl€cts ând synchronisalion. For example it is only possible lo àscenain il a panicular allophone
hâs been spoken by using I S PS TÂTUS or lSP0UT.

8 THE COMMANDS IN DETAIL

Lt lsÀY

Use

To converl a sùing otASClliert inlo speech.

Synlax

I SA Y, ô,Stnng Vâriâble,

,Slring Variable' rcgesentslhe string to be converted.

exâmpl6

Say' tE tinÊ is low hitty'.

at = "lhe tinê is 4:30"
ISAY, aal

Tïe speech inte@pts arc automalicalt embled. Any dala in lhe âllophone Mle. will he.efore be orJFul bêforc he allophonea
produced by he ten lo speecn syslem. f the length ot lhe sùiru caus€s tho allophone bulter to fll, then the ope.ation ot BASIC will be
susænd€d untjl the €nlire sùing hâs b€€iconveit€d, No dislinctron is nEde bet æn uppêr ând loùer cas€. Punctualion is converted
inlo pauses ol equivâlent durâtion and a shorl pauæ is alwals senl al the end ofeach u/!.d.

Some common abbrevialions, srrch es 'M/ ald 'Dr', ere coft€rted ido lfEir ful wod equivâlents: 'm6iei ând 'doatod. Nuibars are

spoken aslullas pdssiue sudr hat'10'willbe pronounced 'ten' iNlead of'oæ','z€ro'. Chapler 5 giv€s a d6lailêd descn ilo ollhe
leâlurês ollhêlen to speêah s-ystêm.
Tïe follo{ing exaflple willallow you lo coniinoellyenterthe lext lo be spokeil

10 cLs
20 LIIIE IllPUT "lhôt shatt I say? ";at
30 I SlY, Aa I
1O PRINl
50 G0t0 2t

8.2lECH0

Activetes le( lo speech corwersion on têxt pinted to the screen. Fivê modes oi opaetion are æssiblê lhâl le$ll in printed

dla €cl€rs b€ing êchoed to lhe speech slrnh€siser.

lECH0, .Mode'

,Mode, is an integpr in the nange 0..4 speciting the type ol echo lo be æpLed. The detâult mod€ aller inslallation b mode 0. The

mod€s aveilebl€ ârc:

Modê0

TTis disables modes 1:-4 ând resto.es the originalprid condition as lound duing installatioô
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Mode 1

Allprintoulpulenclosedbelrv€ênthedelimilels{ )rsspokenANDdisplâyed.

Mode 2

All lext oulpul to the sc'een, in clud ing lislings, synlar efiors ând so on s spoken, conl rol codes are slil senl I o lh e screen

Mode 3

Alllext oulpul tothe sde€n, including lislings, synlar enors and so on is spoken AND displayed.

All prini oulpul enclosed behNeen lhe delimilets 0 is spokeî bul NoT displayed.

exâmple

Say aprogan insEadol listtng n.

lEcH0, 2
LIST
tEcH0/ 0

All 4 modes will wait f the âllophone buJfer flls up. The sp€êch inleîupls arc automatically enabled. lf proEams are lisled in

modes 1 or 4 then arry lext betwe€n lhe delinilers will be aded upon. Care shoold be tâken lo ensure lhâi ihere is always al even

numberofdelimile6.

The delimrter is a ( ) ASCII châracler 60H

Lins€ longÊr lhan 80 charâcte6 are aulomatically oulput. Any lexl is inteDreled in the s3me way as the ISAY commând,

Chapter 5 gives a detaM accounl ol lhe Jeatur€s ol lhe text lo speech syslem.

8.3 lAPH0ilE

To s€nd allophones di€cllylo the inlemJpi ùiven allophon€ butfêr, bypassing lextlo speech convetsion-

synliu

lÀPH0llE, .âllophone' l,.allophonel

Where:

'al/qphre, is an integer in lh€ range 0..63. Values gloâler lhan 63 will be lâken MoD 64. Consæutive allophones may

be sent by separating eaôh with commæ. The rwimum number oi allophones thal may b€ specitied al any given lime

is limited by the lênglh ol e MSIC command line.

lJ lh€ buller becomes full, then lfE command will lerminale. Any allophones encounlæd aitel the bulter t€comes tull

will be discarcled. A chæk should be made, usir€ I R 0 0li lo ensurè therè is ènough space lefl in the bufler to âccepl

the allophones, beJore lsing lhis cornmand.

The allophones will only be heâd il ths sp€ech inlerupts are on.

examde

Say tlrF- wotd'hdb' wifDû using lhe lex:l to speech systen.

I APHîïE,27,7 ,62,53,5

Chapter 4 summârises lhe allophones avallable on the SSA1 and âlso pesonls some goidelines oî how lo select the

âllophones Jor particular words.

8.4lR00tl

The I R 0 0ll ôommând may be usêd to lind oul how many free locations lhere âre in the ellophone butler, wtlether the

speech synlhesiær b cunently sounding an allophone, and iflhe spêech inlefiupls &e active.

I R00li,ô.lntegd Vaiâble'
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,lnteger Vaiâble' is the vâiable into which lhe resun ldill be pæsed.

The result is bil signilicanl:

Sits 0.,5 the numbà oflrêe locâtions in th€ bufler
Bil 6 indicales lhe slale ot the sp€ech i erupts, wirel sel lhe interupls âre disabled, the butler will f ll up il any nore
all@hon€s âre senl lo il.
8il 7 when s€i, lhe speêch synthesisêr is busy sounding an allophone.

srémple
Say lhe worcl helb only if ttuft erc erûugh lpaces in nc abphotê fufiet.

1g ar=g
20 lRoo,t,ôâl
30 IF (âI ôîd &3f) > 5 lHEll l^PH018,27,?,62,53,0
10 EllD

lJ lir6 spâce rslumed is zêro,lheô lhe butfd is lull and any moÉ allophones seflt using I 

^ 

P H 0l{ E will be discarded.

SSIQUIET

10 cleartho allophone butlerto its emply condilion and to send a pauseto lhe speêch ploce$('.

leu I E1

No pâlâmst€rs should be given.

sr€mple

10 oil BlEA( G0SU8 109

100 ICUIET: REl, Stop generation of speech
110 RETURII

This commând may be is$iod al any tislê, mgatdless ot lhe gale ol the spo€ch intefiupts, in o.der to prevenl the
generation ol ârry stEech. duelo allophones in thê speech buffer warting lo be spoken.

8.6 lSPoil

To aclivale lhe sp€êch intdrupl €vênt. Tle evefll âllows allophones queued in lhe allophont bufiêr to be output

indêpendedly oi BASIC.

lsP0li

No pa.efielers should be given.

No allophones from lhe bulfr will be sênt lo the speech processor unlil speech ev€nls have been activaled wth thÉ
comolând. Thô mæhine will b€ slovrsd down slightly due lo the overheâd involvêd in dealing wilh ihê êvêri. The events are

synchronised wilh the fastlicker.

To flevenl lhe outpul o, dat! from the ellophone buffer. Ihis has lh€ €!€tse eficcl oJ I S P 0 N, and dis.bles lhe speech

inlefiupl evenls.

lsP0t F

8.7lSP0Ft

n0les
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No pdamelers sho{ild bs gÙên.

example

10 lsP0Fr
26 I APN0NE,27 ,7,ô2,53,0
3g REI iâin progrân lolloes

tàg lspott : REtl say th€ prêvio0sly stored eord

notes
lhis command will havê no eJlecl unless used âftêl a I S P 0li commând. Any allopiones renEining in the âllophonè buffer

will remarn idacl. The oulput of lhe dala lrom thê allophone bufler may be re-comnenced by Esuing a I S P 0ll command.

Aff€r disabling sl/eds the I S P 0 f F command will wait Jor lhe cuû€ntly voicino allophone to linish, before seding a

paus€, p.gvsntjng the lasl allophoneltom sôunding lor ever,

ll is rccommendêd lhâl I S P 0 F F is used whenever sp€êch is nol rêquiGd lor long duations.

8.8 lSPSlttUS

use

To re€d lhe hùdwarê shllB ofthe speech proces6a.,

syntâx

I sPsTlTUS,ô,lntegpr Vaiâble

Wher6:

,lnlegEr variabl€' is a 16 bit integÊr into whidl the sÙella will be plac€d. The stalus is bit si$itic€nt:

Bit lt dpr€lâtion
0..5 Always retums 0, no meaning âtlach€d

6 ITis 6 a copy ot ,toAD
7 TIis 6 a copy ot ÆUSY

8..15 Always returns 0, no meaning âtlâched

A combrnaton of bits 6 and 7 may be used to ascgtatn lhe condilion oJ lhe spe€ch flocessor as lollou/s:

bii76 spsodi condilbn
0 0 Voicing allophone,

0 1 Voicing allophone, D0 NoT loâd nexl allophone âddress

1 0 Not voicing (sil€nl), next allophone âddr€ss may b6 loac'od

1 1 Not produced by the SS I

exffple

Wail for alophorÊs lo fnish, bêlorc sendng andkeL

19 al=g
29FoRi=1r05
30 lSPSTlTUs,aaf
49 IHILE aï ÂtlD 64: lSPSTtTUs,aaI: IEtiD
5l RE^D bt
60 ISP0UI,bt : RElt l{o handshaking Jor lsP0UT
79 IIE)(T i
Eg EI{D
9g DAr 

^ 
27 ,7 ,62,53,9

This command nrây be used in conjunclbn wilh ISPoUT lo lest for lhe prasence ot the SSA1 hardware. A MSIC
p.ogam may usê ISPSTÂTUS lo achieve synchoniglion with spoksn âllophones, æ may be rcquircd during

animalion.
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&91 sPouT

1o send allophones direclly lo lhe speech proceigr, bypâssing th€ âllophone buffer. one ol lhree hândshâking melhods
may be selecled, according lo the epplicalioar.

I SP0UT,,allophone' l.allophon€,1

.allophone, is a 16 bil inl6$r vab6 in lt}8 ÊngÊ 0..255. only lhe lower 6 bits are ouFul as adtress chlâ to lhê spoêch
processor. The velLc is inleDreied âs lollowsl

Êit lntglÈetatio.r
0-.5 Allophoîe in the €ng€ 0..ô3
6 when sêt, selects /BUSY modeol hanèhaking
7 When s€t. s€l€c1s /LOAD mode ol handshaking
8..15 Shouldbe0

Additionally bils 6 and 7 sêlecl one ol3 handshâls ûrodês in which lo odÊrl tæ âllophol€ âdd.e$.

bit 6 7 Modo
0 0 Send allophone adû€ss immedùndy, rcgârdhss of

/8USY or /LoAD.
Sênd âllophone âdûsss f,fi€n ÀOAD aclive, €noro ÆtlSY
S€nd allophone âddæs *ien ÆuSY âclive, ignorc ,4-0AD
&nd allophone âddess vifien /BUSY aciivê, ignore ,{-oAD

9y'bno' usitg EUSY |!Ë/ldshakirg.

1g eï,=g
20 F0R I=l T0 5
30 RErt bl: bI=bt+128(0 lsP0ur, bt
50 lrExl I
6O END

70 
'AtA 

27 ,7 ,62,53,9

Spe€ch inlenupls should be disâbled rNilh I S P 0 F F before using I S P 0 U T , otherwisê il is posslble lhal allophones fllây
be randomly rntetsp€rs€d wilh those beirc oulpul undêr inle@pl frcm the allophone buller. Allhough lhis may be an
uôdeslrâble teâture, it can be uæd lo edvanlage lo provid€ sound eltecls, in sorne âpplicâtiois.

9 ERROR MESSAGES
one geneal eflor message may be given by any ollhe comflrands, it 6:

Bad coftnand

The eror may be due to either the incorccl number ol paBmelers, an echo mode lhal is nol in lhe ralle 0..4, or an âltempl lo sây a null

stng.



APPENDIXA
Àl U3ingtn SSAI Softrôr.lrom llâchioe Code

TTe comrnands avarlable N,ilh the Ss4 t p.ovide elltie necesgry terililies lor arry envisaged applicalion, lhe commands howevèr âre nol

testncled lor use witn BASIC. As the commands arc RSXS lhey can be called lrom wilhin mæhine code proglaûa, prov dod the corecl
pâamelers are pâssed, erâctly the same as BASIC would pass lltem. By invoking lie RSXS in lhis way, lhe proEammer does nol need lo
knowtfE load addrcss, orthe hardwâre conngualim ollhe SS4 t, in order lo prDduce speèch.

From lhis poiri on the loâd€r is assurned to have âvailâde a Cru4 Fimware Manu3l. To fnd oul aboùl the interlace lo an RSX, and
how lhe parameters are passed read chapter 9.6 ol thê Fimware Man!â|.

The desired command b called lrom a progam in a two stags prccesÊ. Filslly KL FIND CoMti,lANo is ilsed lo oblain lhe âddrcss oJ lhe
cornmand. (lhis limwâre call duy be us€d lo indicsle it lhe SSA1 sotlwâre hâs in tacl b€€n instâlled.) S€condly once the add€ss of lhe

command hes b€an €stablish€d then tlc relevant regrsters should be sel up lo corespond to lhe pâramelers @quired by lhe commâid,
ard KL FAR PCHL called to invoke th€ commând. li sirould be assùr€d (îal all lhe pdmâry regigers, includilg lY, ere corùpled by lhe

RSXcomûun&.
TTe lollolNing êxampl€ proqram shows how to (6ê tne $PoFF commând lrcn mæhine code, il should be reâd in conjunclion wilh lhe

EI^llPLE: LD HL, C0tttlAtlDl ; REÀD TDDRESS 0f C0lllllllD STRIIIG
CILL K L , f I tl D . C 0 I li I ll D ; SEARCH F0R lHE RSX

JR l{t, tioTFoutlD ; lio SUCH C0llllAllD L0GGED Ili
;

XOR A ; ZTRO PIRAIiEIERS RECUIRED

CALL (1. FIR.PCHL ; IllV0(t TllE C0llllltlD
RtT ; SUCCESSFUL

C0litlÂtlti: Dt tf "SP0t"
DÊfB "F"+128 ; C0lll ilD lllllE, LÂST CHAR llÀS 8lT 7 SET

;
il0TÊouilD: ; FÀllED T0 FIIID Colil'llti!

Iie sam€ pr6edu€ can be used lor all the SSAI colhmands. Remernber that inte@pls should not be disabled il the allophone buller is

APPENDIXB
8.1DririEtr.Ss I Hùdwt|! rri.lcùy

ln sorne cas€s rt may be nec€ssâry to use lh€ SSA1 withoul loâding lhê RSX code, lo. exaftple in a dedicâted gâmo. lhis section

descibes how lhe SSA1 looks to lhe p.ogrammer and lhe proc€dur€6 nêed€d l0 usê rt di€ctly.

8.11 .olo.y t
the Sç4 t o.cupies one address in thê U0 mâp, âs tollows:

ADDBÊSS INPIJT 0tmul
OFBEEH STATUS ALLOPIiONE DATA

Aaaesslo lhe speech pocessor is achieved dling an U0 operalion whsn 410, A4 and A0 are iow. thal is, y0 addÊss oFBEEH.

The SgAl O€î€lales no hardware inteftpts, ând mllsl be used in a polled fæhion.

8.12Sffil3n.€i3t.

Duing a read, the stâlus ol lhe sæech processor rs €tumed as a bil slgnilicant 8 bit !€lu€. The bil positions are assign€d as iollowsi

BIT INIERPRETANOfi
0-5 Not used. Tlese bils â€ undeined
6 ?toAD Allophone addresses may be senl when LoW
7 ,tsUSY When LoW the proc€.sor is lalkmg
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8.13 Aïophono Addr..s Bc{iltet

There âre a lolal ol & âddresses, each conesponding lo an allophone. only bils 0.5 mâke up the âdd€ss. Bils 6 and 7 should TWAYS
be senl as â LOW,

Allthe âllophones iô Tâble 48 ere diÊcily supporled.

g,l4 Handshôking

lTe€ are two æssible melhods of sending allophone add€ssesio he speeôh proc€ssor, bolh mâke us6 ol polling lh€ STATIJS register.

1l Allophones nay be writlen consecutively one efler ânolher wn€never /LoAD is LoW. The speech proæssor will alloù
anolher allophone to be loâded whilst il is still soùnding a prevrous allophone, its readiness to accepl the nerl allophone s
indicaled by the/LoAD signal.

2l New detâ mây be written âfter a Feceding allophonê hæ b€€n completely spoken- lÏis is achieved by wriling dala only
when ÆIJSY is HIGH. ln this cÆe ihe€ is ont ever one allophone oulslanding, miling io be spoken. The st€ech may be
lerminâted at any tiûc belwæn sucaessive allophones, by sênding a paose lo the processor. A suiteblè procedure fo.
loadmg dala usrng /BUSY handshaÀng 6:

BE6II{
READ STÂ1U S

IHI LE / BU SY:g
RET' ST ÀT US

fEIID
OUTPUT ÂLLOPHOTE

EIi D

lÏis msthod of hancbhaking is læomrlended,

Thè lasl pârt oftt€ lâsl allophone spoken will be conunuou$y r€p6aled, untilanolher allophorc is add@ssêd. A PAIJSE should be sent as

lhe lâst allophone oJ any grcup, to sloplh€ spe€ch pocessor g€neratir{ aDise.

APPENDIXC
C.lHârdwârcOp.€thn

The operation ol the SSAI can be lunctionâlly subdivid6d inlo lwo seclionsi one digital; the olher âmlogue. Figure Cl oullines their

association,

C.ll Dlgttâl

The digilal seôtion comprises low integrated ci.cuits, one is th6 SP0256-AL2 allophone speech proæssor iiom Gl. the remâinlng three

complèle lh6 int€dâcê oJ th6 sp€ech proc€€sorio the CPC4&l expânsion bus.

Wheôever an i/o reâd is pedomed wilh 410, A4 ând A0 low, two lri-slate bufters connecled to the data lines D7 and m arc enabled. The

inpLts lo thes€ bufteG âle connected to the SBY a.d /ALD handshâke lin€6 ol lhe speech prccessor. the SBY signal is rcfered lo as

/BUSY and /AID is refened t0 æ/LoADlkoughoul this guide.

Allophono addresses are loaded whenever an i/o wite is p€rlomed with 410, A4 and lO low.

C.l2Amloguê

Two separate âudio âmplilièrs ere usêd to povide â st€r€o oulpul ol up lo 2mmw per channel into 4 ohms.

The slereo outpol from lhe CPC464 is mixed with the speecn belore being âmplilied. A SOUNo commend wilh a wlum6l€velof 15

produces an oulpul ol200mW into a 4 ohm loâd ât lullvolume.

The digilal outpd f.om tl€ speech processor, a 40kHz pulso width modulaled sigml, is low pâss {iltercd al 5kHz and then led
symmelncallylo eâch channê]. At tullvolume lhe spêsch will generale 200mW into 4 ohms-

lh6 op€râlion oJ lhe computer may be heard thrcugh the loudspe3ke6 on occasions, this is due slray piôkup of compLter generaled

noise rMnifesling itsell ln lhe sâme wây âs lhat tread on the comgiels inlerml loudspe3ker.



CPC464 FLOPPY DISC

FIGURECl

STEREO
SPEAKERS

APPENDIX D

sPû25SAU
SPEECHCHIP

SPÊECH

BUSINÎERFACE

AUDIO MIXER

0.1 hiùa*in! ùr SS^l Soltrrâr8

I is possibte to toâd the SSA1 sofi{are lrom within aûotier p.ogran, in læi his is tvnat fu loadêr progam cbê6. 1o load lhe sottware

you ûust liist r€sdl/ê an zyea of menory into *lrich lhe code is lo b€ loâd€d. TTe loader progem will ldl yoo how much space will be

€qui€d. Lel the load âdcless bê BASE, thê lollowing linês ol8,{SlC willloâd, ralæ3te and inrtialisetf€ SSAI sofiYrare:

l0 L0^D "sst1,8Ilt"BlsE
20 s T I R T = I t S E + P t E K ( BASE ) lPEE((8^SE+ 1) r256
3l c^Lt- srrRT

The iist wod ol tlle p.ogram is the othet tom BASE to lhe starl ol ihe relocalion ûfine. lTas is added lo BÀSE to obtain STAR'. which

is then callod lo rêlocale and log on the soth|are.

D.2 Tôsling torlhe SSA'I llâdr.r.
tf you a.e driving ttÉ hârdwâre without the SS{1 sofll{arc, or the sotlwâre has b€en loaded {/ilhoui llte using lhe loâder rlfoglam, lhen ri

is desiabl€ to know ilthe SSA1 hardwafe is in fâcl connecled. The lollowing prccedure outlinêa how to lê61lor lhe hddware
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BE6I|ll
READ STÀTUS REGISTER
(r Bit 7 shoutd be 1, bit 6 al I r)
IF STITUS tliD 0tgH = 80H THEil

(* so far so good, nov send sone datô *)
Dl1A.3 (r lg0mS pause r)
OUTPUT DI]A TO ÀDDNESS REGISTER
(* Bit 7 shoutd nor qo to 0 i)
NÊAO STÂTUS NEGISTER
I f STATUS lllD 80H = 0 rHEil

SUCCESS (* Hârdr.re functions *)
€LSE

FAIL (* tlot there ? r)
ELSE

tAII (* llot t here ? *)
8il0

The above proc6du€ can be implemenled ei[lêr in machine code, BASIC, or by using t'a I s P 0 U T and I s P s T À T lJ s commands

Obviousty il the SSA t code hæ not bo6n loaded, then il will b€ nece6sary lo dndly adÙess lne hârdware. The pogtam belou/ checks

tor lhe hardware by sênding a pause ând tesling to se€ illhe ÆUSY line hâs gone lou

l0 ssall=&FBEE
2g d:= IilP(ssa1i) AilD &C0

30 tF dl<>&E0 THEil 70
4g 0UT ssâ1ï,3
50 dZ= IilP(ssalf) lilD &C0

69 1l dz=g thên PRIIIT "Nardeârê 0K"; EllD
79 PRItlT "Hardrare not torking ???"1 El{D

0.3 Tosiin0loriho SSA1 Soltwarc

Som€4im6 it is us€Jut for a prcglam to knou/ il tho SS,4 t softwâre hâs b€en installed. A BASIC program can dotemine il lhe sofkare is

pres€ribyissuinganyorcoithacommands,andlrappinganyflotm€ss.gÊs.Aneror28, Unknown command'willbe géne€ted ifthe

sottwâre hâs nol been inslalled. The progrâm bêlow shows how thb isdone.

10 0r{ ERR0R G010 59
20 lûU ! ET
30 PRII{T "Softrare instâttêd"
10 E D

50 IF ERR=28 THEII PRIllT "No Ssll so{teare instatted"
60 EllD

0.4 Fultler.x8nplês

Anolher exaîlple progrân lels you writê up lo I differenl ph€ses which cân lhên êith€{ be spoken, or oveffntten:

10 cLs
20 PRIIT:PRIilT "Press f to l.ite, prêss s to Say"
30 IF I KEY(59)<>-1 THEil 5C

10 It It{KEY(60)<>-1 THEIi E0 ELSE 30
50 PRIIIT "lRlTÊ vhichr';:G0suB 110
60 PRIill "iloe entér ph.ase nunber";n: LIIIE IIPUT p3(n)
7g G010 2g
60 PRIIIT "SAY ehich";:G0SUB 119
9O lt pf(n)="" THEil PRII{1 "l{othing to sâvl" EISÉ lSAY,apt(n)
100 G0T0 20
110 PRIlll'phrase nulnber (1 to 9)?";
120 at=lIKEY3:IF a$="" 1t|til 120
130 n=v^L(at):It n<1 lHEll 120 Ei-SE PRIilT n

1[g RETURII
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