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S E C T I O N          O N E  

FITTING   THE   SPEECH   SYSTEM 

The BBC Mi cr ocomput er  Speech Syst em i s an on- boar d ext ensi on t o your  
comput er .   Thi s ext ensi on must  be car r i ed out  by an aut hor i sed deal er ,  
and once i nst al l ed,  you need no ext er nal  har dwar e or  sof t war e t o st ar t  
usi ng t he syst em.  

When t hi s ext ensi on has been f i t t edr  you wi l l  not i ce t hat  t wo socket s 
have appear ed t o t he l ef t  of  t he keyboar d.   These socket s ar e pr ovi ded 
t o l et  you i nser t  speci al  pl ug- i n car t r i dges whi ch wi l l  be avai l abl e 
i n t he f ut ur e.   Not  onl y wi l l  you be abl e t o expand your  Speech Syst em 
i n t hi s way,  but  you wi l l  al so be abl e t o use ot her  car t r i dge- based 
sof t war e wi t h a wi de var i et y of  appl i cat i ons.  

Not e t hat  t he Speech Syst em must  be f i t t ed t o your  BBC Mi cr ocomput er  
bef or e you can use any pl ug- i n car t r i dges.  



S E C T I O N         T W O  

INTRODaCTION   TO   THE   SPEECH   SYSTEM 

The Speech Syst em uses your  BBC Mi cr ocomput er ' s sound gener at or ,  audi o 
ampl i f i er  and speaker  t o " speak"  wor ds.  

The syst em cont ai ns a Speech Pr ocessor  and a speci al  chi p cal l ed a 
Phr ase Read Onl y Memor y ( PHROM) .   I n t hi s devi ce ar e st or ed 165 
r eady- made wor ds and wor d- par t s.   These " wor d- par t s"  ar e f or  put t i ng 
on t he begi nni ng or  end of  t he wor ds cont ai ned i n t he PHROM,  f or  
exampl er  - I NG  I N-   - ED and so on.  

The Speech Pr ocessor  cont ai ns a di gi t al  f i l t er  whi ch i s r at her  l i ke a 
comput er  ver si on of  t he human vocal  t r act .  I t  r el i es on bei ng f ed a 
l ar ge number  of  par amet er s t o pr oduce t he necessar y sounds f or  maki ng 
speech.   Al t hough you have di r ect  access t o t he Speech Pr ocessor r  i t  
i s a ver y hi ghl y compl ex t ask t o synt hesi se speechr  and  t hi s i s why 
t he PHROM i s pr ovi ded.  

The act ual  wor ds and wor d- par t s st or ed i n t he PHROM depend on t he 
par t i cul ar  PHROM f i t t ed.   The f i r st  Speech Syst em expansi ons cont ai n a 
" WORD PHROM A" r  and t hi s i s t he one r ef er r ed t o i n t hi s Gui de.   Ot her  
PHROM' s wi l l  become avai l abl e i n t he f ut ur e,  and al so i n t he f or m of  
pl ug- i n car t r i dges as ment i oned ear l i er .  

Take a l ook at  Appendi x A on page 31 whi ch gi ves a l i st  of  al l  t he 
avai l abl e wor ds and wor d- par t s st or ed i n Wor d PHROM A.  

Unl ess a di st i nct i on needs t o be made,  " wor ds"  i mpl i es bot h wor ds 
AND wor d—par t s f r om now on. .  

ACCESS TO THE SPEECH SYSTEM 

1.  I n BASI C 

Thi s i s done by usi ng a speci al  f or m of  t he BASI C command 

SOUND 

Al l  t he exi st i ng SOUND command f aci l i t i es r emai n i nt act ,  but  t he 
Speech Syst em pr ovi des a r ange of  i t s own commands,  whi ch usual l y 
t akes t he f or m 

SOUND - l , <var i abl e>, 0, 0 

2.  I n Assembl y Language 

Thi s i s done by usi ng t he OSWORD and OSBYTE cal l s i n your  Assembl y 
l anguage pr ogr ams.   See page 15 f or  mor e det ai l s.  



USI NG THE SPEECH SYSTEM 

Ther e ar e t hr ee ways i n whi ch you can use t he Speech Syst em.  

1 You can access and mani pul at e t he 165 wor ds al r eady st or ed i n 
t he PHROM.   Thi s can be done qui ckl y and easi l y i n BASI C,  and 
i s descr i bed f ul l y i n Sect i on 3.  

2 You can bui l d your  own wor ds,  agai n by usi ng BASI C.   Thi s 
r equi r es a t hor ough under st andi ng of  t he speech dat a 
par amet er s used i n t he Speech Syst em.  
Sect i on 7 expl ai ns how t he speech syst em wor ks,  and Sect i on 5 
cont ai ns a pr ogr am t o i nput  t he speech dat a t o t he Speech 
Syst em.  

3 You can al so do 1 and 2 above by wr i t i ng Assembl y l anguage 
pr ogr ams.   Thi s i s expl ai ned i n Sect i on 6,  but  agai n i t  i s 
st r essed t hat  Sect i on 7 shoul d be under st ood bef or e at t empt i ng 
t o bui l d your  own wor ds.  



S E C T I O N         T H R E E  

USING   THE   SPEECH   SYSTEM   FROM  BASIC 

NOTE:   Fr om now onr  any t ext  <encl osed i n br acket s> i n t he Speech 
SOUND command is t o t el l  you what  sor t  of dat a is needed t her e.   For  
exampl e  SOUND - l , <wor d number >,  0, 0  means t ype i n a number  i n 
pl ace of  <wor d number >.  Usi ng t he wor d number  160,  t he SOUND command 
woul d be     SOUND - 1, 160, 0, 0 

The exi st i ng BASI C command SOUND i s used t o oper at e t he Speech Syst eml  
but  t akes a speci al  f or m :  

SOUND - 1, <wor d number >, 0, 0 

The val ue of  t hi s " wor d number "  det er mi nes whi ch of  t he 165 wor ds and 
wor d - par t s i s sel ect ed f r om Wor d PHROM A.  

Tur n t o Appendi x  A.  Thi s cont ai ns a compl et e l i s t  of  al l  t he wor ds 
and wor d- par t s avai l abl e i n t he PHROM i n al phabet i cal  or der .  You wi l l  
see t hat  t her e ar e t hr ee col umns  cont ai ni ng :  t he wor d number  
( st ar t i ng at  127) r  i t s absol ut e addr ess i n t he PHROM ( i gnor e t hi s f or  
t he t i me bei ng) r  and t he cor r espondi ng wor d i t sel f .  

To pr oduce t he wor d " Acor n" r  t ype t he f ol l owi ng :  

SOUND - 1, 160, 0, 0 

Wor d number s i n t he r ange 32 t o 126 r  whi ch cor r esponds t o t he ASCI I  
code r ange ,  wi l l  pr oduce wor ds whi ch have an associ at i on wi t h t he 
ASCI I  char act er  of  t he same number .  

Appendi x B l i s t s  t hese wor ds i n ASCI I  code number  or der .  As you may 
have not i ced,  t hey ar e al so avai l abl e el sewher e i n t he PHROM i n t he 
compl et e l i st  ( see Appendi x A) .  

So as  an al t er nat i v e t o i nser t i ng t he wor d number  i n t he SOUND 
command,  you can use t he f ol l owi ng f or mat  f or  t hose wor ds l i st ed i n 
Appendi x B :  

SOUND - l , ASC" <char act er >" , 0, 0 

- Usi ng upper  case l et t er s wi l l  pr oduce l et t er s of  t he al phabet  

- Numer i c char act er s wi l l  pr oduce number s  

- Lower  case l et t er s and r emai ni ng char act er s wi l l  pr oduce wor ds wi t h 
some ki nd of  associ at i on wher e possi bl e.  



For  exampl e,  t o pr oduce t he l et t er  " I " ,  

SOUND - 1, ASC" I " , 0, 0 

To pr oduce t he number  " 8"  :  

SOUND - 1, ASC" 8" , 0, 0 

To pr oduce t he l et t er  " A"  :  

SOUND - 1, ASC" A" , 0, 0 

To pr oduce t he wor d " l ar ge"  :  

SOUND - 1, ASC" >" , 0, 0 

To pr oduce t he wor d " but t on"  :  

SOUND - 1, 174, 0, 0 

I n t hi s  caser  t her e i s  no ASCI I  char act er  whi ch cor r esponds t o t he 
wor d " but t on" ,  but  t he wor d does r esi de i n t he PHROM,  and has t he 
number  174.  

Tr y put t i ng l i ne number s i n f r ont  of  each of  t he l i nes above t o make a 
pr ogr am,  t hen r un i t .  
Al t er nat i vel y,  make one l i ne of  BASI C by separ at i ng each of  t he f i ve 
commands by a col on.  

Al t hough " I  at e a l ar ge but t on"  i sn' t  a par t i cul ar l y  pr of ound 
st at ement ,  i t  does show how you can mani pul at e t he wor ds  s t or ed i n t he 
PHROM.  

10 SOUND - 1, ASC" I " , 0, 0 
20 SOUND - 1, ASC" 8" , 0, 0 
30 SOUND - 1, ASC" A" , 0, 0 
40 SOUND - 1, ASC" >" , 0, 0 
50 SOUND - 1, 174, 0, 0 

The f ol l owi ng l i ne of  BASI C wi l l  al l ow you t o l i st en t o t he wor ds 
associ at ed wi t h al l  t he ASCI I  codes gener at ed f r om t he keyboar d.  

REPEAT :  SOUND - 1, GET, 0, 0 :  UNTI L^  0 

Af t er  you have t yped i n t hi s l i ne and pr essed RETURN,  e^^r y t i me you 
pr ess a key,  you wi l l  hear  t he cor r espondi ng wor d.   Remember  t o use 
t he SHI FT key t o get  t he f ul l  r ange.  



COMPOUNDI NG WORDS AND WORD- PARTS 

You wi l l  f i nd t hat  t he wor d- par t s,  whi ch ar e al l  l i st ed i n Appendi x A,  
ei t her  st ar t  or  end wi t h a hyphen t o show t hat  t hey ar e wor d- par t s 
r at her  t han wor ds.  

You can see t hat  t he " I  at e a l ar ge but t on"  pr ogr am on page 6 pr oduces 
a sequence of  wor ds.   A si mi l ar  pr ogr am can be wr i t t en whi ch cont ai ns 
wor ds and wor d- par t s.  
Thi s enabl es you t o compose your  own wor ds.  

Tr y pr oduci ng t he wor d " I ncompl et e"  :  

I NCOMPLETE        = I N-   COMPLETE 

Look up t he wor d/ wor d- par t  number s f or  I N-  and COMPLETE.  

I N-        i s no.  207 
COMPLETE  i s no.  178 

Type t he f ol l owi ng l i ne :  

SOUND - 1, 207, 0, 0 :  SOUND —1, 178, 0, 0 

When you pr ess RETURN at  t he end of  t hi s l i ne,  you wi l l  hear  t he wor d 
" I NCOMPLETE"  

Her e ar e some mor e :  

ALI GN = UH LI NE 

SOUND —1, 276, 0, 0 :  SOUND - 1, 216, 0, 0 

ALI GNS = UH LI NE  - Z 

SOUND - 1, 276, 0, 0 :  SOUND - 1, 216, 0, 0 :  90UND - 1, 138, 0, 0 

BEES = B  - Z 

SOUND - 1, 170, 0, 0 :  SOUND - 1, 138, 0, 0 

DEEDS = D  - D  - Z 

SOUND - 1, 181, 0, 0 :  SOUND - 1, 131, 0, 0 :  SOUND - 1, 138, 0, 0 

I NTEND = I N-   TEN  - D 

SOUND - 1, 207, 0, 0 :  SOUND - 1, 264, 0, 0 :  SOUND - 1, 131, 0, 0 

Wi t h exper i ment at i on and a l i t t l e i magi nat i on you wi l l  be abl e t o 
cr eat e a sur pr i si ng number  of  meani ngf ul  wor ds and phr ases.  



PLURALS,  TONES and PAUSES 

Her e i s  some mor e i nf or mat i on t o hel p you compound your  wor ds  and 
wor d- par t s.  

~S  - Z :     These ar e t wo wor d- par t s used t o make s i ngl e wor ds  pl ur al .  
The " - S"  wor d- par t  i s  used when a " har d S"  i s  needed,  and 
t he " - Z"  i s  used when a " sof t  S"  i s  needed.  

Her e ar e some exampl es :  

Har d S Sof t  S 

POI NTS  = POI NT - S       POUNDS   = POUN - Z 
DATES   = DATE - S        DOLLARS  = DOLLAR - Z 

So t o pr oduce t he wor d " DATES" ,  you need t o l ook up t he 
wor d/ wor d- par t  number s  f or  DATE and - S i n Appendi x  A.  
These ar e 182 and 134 r espect i vel y ,  t hen t ype :  

SOUND - 1, 182, 0, 0 :  SOUND - 1, 134, 0, 0 

NUMBERS :   The f ol l owi ng wor d- par t s ar e used f or  number s mor e t han t en.  

2-  pr oduces " TWEN- "  
3-  pr oduces " THI R- "  
4-  pr oduces " FOR- "  
5-  pr oduces " FI F- "  
6-  pr oduces " SI X- "  
7-  pr oduces " SEVEN- "  
8-  pr oduces " EI GHT- "  
9-  pr oduces " NI NE- "  

Use t hese wor d- par t s wi t h t he wor d- par t s " - TY"  and " - TEEN"  

For  exampl e,  t o pr oduce t he wor d " FOURTEEN" ,  use  " 4- "  
and   " - TEEN" .   Look up t he wor d/ wor d- par t  number s i n 
Appendi x A,  and t hen you wi l l  be abl e t o t ype t he 
f ol l owi ng l i ne :  

SOUND - 1, 148, 0, 0 : ^ SOUND - 1, 135, 0, 0 



TONES and 
PAUSES :     Ther e ar e f our  speci al  number s i n t he PHROM.  These ar e 

number ed 127 t o 130,  and pr oduce t wo f i xed dur at i on pauses 
and t wo t ones of  i ndi v i dual  pi t ch.   I n mor e det ai l  :  

number  

127 ( 0. 125)   pr oduces a per i od of  s i l ence 
0. 125 seconds l ong 

128 ( 0. 25)    pr oduces a per i od of  s i l ence 
0. 25 seconds l ong 

129 ( TONE 1)   pr oduces a hi gh- pi t ched t one 
130 ( TONE 2)   pr oduces a l ow- pi t ched t one 



S E C T I O N    F O U R  

THE SOUND COMMAND I N DETAI L 

The BASI C SOUND command r equi r es  f our  par amet er s .  I f  t he f i r s t  
par amet er  i s a posi t i ve val ue,  t he comput er  t r eat s t he command as t he 
nor mal  SOUND command ( see sect i on 30 i n t he BBC Mi cr ocomput er  User  
Gui de) .  I f  t he f i r s t  par amet er  has a negat i ve val ue,  t he comput er  
t r eat s t he command as a Speech Syst em command.  
Al t hough bot h t ypes of  SOUND command use f our  par amet er s ,  do not  
conf use t hem,  t hey ar e compl et el y di f f er ent !  

The Speech Syst em SOUND command par amet er s ar e expr essed as i n t he 
exampl e bel ow,  whi ch pr oduces t he wor d " Fi r st "  

  SOUND - 1, 198, 0, 0 

par amet er  1 
par amet er  2 
par amet er  3 
par amet er  4 

Par amet er s 3 and 4 ar e al ways zer o,  but  must  al ways be i ncl uded i n t he 
Speech Syst em SOUND command:  t he r eason f or  t hei r  i ncl us i on i s  t o 
mai nt ai n t he synt ax of  t he SOUND command.  However ,  Par amet er s 1 and 2 
can be expr essed i n a number  of  ways,  and t hese ar e descr i bed bel ow.  

PARAMETER 1 :    The comput er  expect s a 4- di gi t  hexadeci mal  number ,  and 
t he val ue of  t hi s par amet er  t el l s t he comput er  what  t o 
do wi t h t he ot her  t hr ee par amet er s .    Ther e ar e f our  
val ues you can use f or  par amet er  1,  and t hese ar e as 
f ol l ows :  

Par amet er  1 
Val ue Funct i on 

&FFFx       Speak usi ng wor d number  
i n PHROM number  " x"  

&FFBx       Speak usi ng absol ut e 
addr ess i n PHROM number  " x"  

&FF60       Speak f r om RAM -  see page 12 
&FFOO        Speak f r om RAM -  see page 12 

You ar e us i ng WORD PHROM A whi ch has been al l ocat ed 
t he number  15.  Thi s i s equi val ent  t o &F,  so i n t he 
f i r st  t wo cases above,  x = &F.  I n t he f ut ur e you wi l l  
be abl e t o expand your  Speech Syst em t o accomodat e up 
t o 16 WORD PHROMS,  and t hese wi l l  be i dent i f i ed by 
number s 0 t o &F.  



So f ar  we have onl y used t he val ue " - 1"  f or  par amet er  
1.   Thi s i s equi val ent  t o &FFFF ( " Speak usi ng wor d 
number  f r om WORD PHROM A" ) .   Tr y r epl aci ng t he " - 1"  
wi t h &FFFF i n any of  t he pr evi ous exampl es and you 
wi l l  see t hat  t hey ar e i nt er changeabl e.  

REMEMBER!  Al ways ent er  t he " &"  s i gn bef or e a 
hexadeci mal  number ,  or  t he comput er  wi l l  expect  a 
deci mal  val ue.  

The ot her  t hr ee val ues of  Par amet er  1 ar e expl ai ned 
l at er .  

PARAMETER 2 :   Dependi ng on Par amet er  1,  t he comput er  expect s Par amet er  
2 t o be i n one of  t hr ee f or ms :  

wor d number  
ASC" <char act er >"  
absol ut e addr ess of  t he wor d 

USI NG ABSOLUTE ADDRESSES 

I f  you l ook at  Appendi x A agai n,  you wi l l  see t hat  besi de each wor d 
number  t her e i s an " absol ut e addr ess"  val ue.   Thi s r epr esent s t he 
st or e l ocat i on i n t he PHROM wher e t he associ at ed wor d can be accessed,  
and i s i n hexadeci mal .  

For  exampl e,  t o pr oduce t he wor d " Cor r ect "  t he command woul d be 

SOUND &FFBF, { , 1483, 0, 0 

Par amet er  1 = &FFBF :  Speak usi ng absol ut e addr esses i n PHROM number  
&F ( deci mal  15)  

Par amet er  2 = &1483 :  The absol ut e addr ess of  t he wor d " Cor r ect "  i n 
t he PHROM 

Par amet er s 3 and 4 :  zer o as al ways 

Not e t hat  t her e ar e f our  ot her  ways t o pr oduce t he wor d " Cor r ect "  :  

SOUND - 1, 180, 0, 0 
SOUND 6FFFF, 180, 0, 0 

SOUND —l , ASC" c" , 0, 0 
SOUND SFFFF, ASC" c" , 0, 0 

When you i ncor por at e speech i n your  pr ogr ams,  you wi l l  f i nd t hat  t he 
f l exi bi l i t y of  t he speech SOUND command i s ver y usef ul .  



S E C T I O N         F I V E  

MAKING  YOUR OWN  WORDS 

I NTRODUCTI ON 

Up t o now we have pr oduced speech by usi ng t he r eady- made wor ds whi ch 
ar e st or ed i n t he PHROM.   Each wor d st or ed i n t he PHROM i s i n t he f or m 
of  a bl ock of  dat a,  and t hi s dat a cont ai ns al l  t he par amet er s 
necessar y f or  t he Speech Pr ocessor  t o pr oduce a wor d.  

To make your  own wor ds,  you need t o do t he f ol l owi ng :  

1 Wor k out  t he speech par amet er s needed t o pr oduce your  new wor d.  
To do t hi s,  you wi l l  need t o under st and Sect i on 7 ver y 
t hor oughl y.  

2 St or e t he above par amet er s,  i n t he f or m of  a dat a bl ock,  i n RAM.  

3 Wr i t e a pr ogr am t o send t he dat a bl ock t o t he Speech Pr ocessor  i n 
a f or mat  i t  under st ands.   The pr ogr am on t he next  page wi l l  do 
t hi s f or  you.  

Her e i s a br i ef  expl anat i on of  what  t he pr ogr am i s doi ng:  

PROCI NI T r eser ves memor y space cal l ed ARRAY% and assembl es t he 
assembl er  mnemoni cs.   The machi ne code r out i ne r ever ses t he or der  of  
t he byt e hel d i n t he accumul at or .   Thus i t  woul d change 00110010,  f or  
exampl e,  i nt o 01001100.  

Li nes 1020 t o 1050 r ead i n t he speech dat a byt e by byt e,  r ever se t he 
or der  of  t he bi t s i n each byt e usi ng t he machi ne code r out i ne REVERSE,  
and st or e t he r ever se or der  byt es i n memor y st ar t i ng at  ARRAY%.   Thi s 
i s essent i al  as t he oper at i ng syst em expect s t he speech dat a t o be 
st or ed i n t hi s back- t o- f r ont  way.  

The r est  of  t he pr ocedur e sends t he speech dat a t o t he Speech 
Pr ocessor ,  t wo byt es at  a t i me:  

Li ne 1070 sends t he f i r st  t wo byt es of  speech dat a t o t he speech 
pr ocessor  usi ng t he SOUND &FF60 command.   The f i r st  t wo byt es MUST be 
sent  usi ng t hi s command as t hi s al so i ni t i al i ses t he speech pr ocessor .  

Li nes 1080 t o 1100 send t he r est  of  t he speech dat a usi ng t he SOUND 
&FFOO command.  The SOUND &FF60 command shoul d not  be used agai n or  t he 
speech pr ocessor  wi l l  be r eset .  



PROGRAM FOR SENDI NG SPEECH DATA TO THE SPEECH SYSTEM 

PROCSPEAK( LL%)  

1005 REM Thi s pr ogr am assumes you have al r eady l oaded t he 
speech dat a i nt o memor y,  st ar t i ng at  l ocat i on SPEECH%.  
1006 REM LL% i s t he l engt h of  t he dat a 
1010 DEF PROCSPEAK( LL%)  
1015 PROCI NI T 
1020 FOR 1=0 TO LL%- 1 
1030 A%=I ?SPEECH% 
1040 ARRAY%?I =USR( REVERSE)  AND SFF 
1050 NEXT 
1060 ARRAY%?( LL%+1) =0 
1070 SOUND &FF60, ! ARRAY% AND &FFFF, 0, 0 
1080 FOR 1=2 TO LL% STEP 2 
1090 SOUND &FFOO, ARRAY%I I  AND &FFFF, 0, 0 
1100 NEXT 
1110 ENDPROC 
2000 DEFPROCI NI T 
2010 DI M ARRAY% 200 
2020 DI M MC% 50 
2030   FOR   1=0   TO   2   STEP   2 
2040   P%=MC% 
2050   [OPTI 
2060    .REVERSE   STA   &80 
2070   ROL   &80 
2080   ROR   A 
2090   ROL   &80 
2100   ROR  A 
2110   ROL   &80 
2120   ROR  A 
2130   ROL  &80 
2140   ROR  A 
2150   ROL  &80 
2160   ROR  A 
2170   ROL   &80 
2180   ROR  A 
2190   ROL  &80 
2200   ROR  A 
2210   ROL  &80 
2220   ROR   A 
2230   RTS 
2240   ] 
2250   NEXT 
2260   ENDPROC 



LOADING   SPEECH  DATA  FOR  THE  WORD   "ZERO"   INTO  MEMORY 

EXAMPLE   PROGRAM 

The   following   example   program   reads   the   speech   data   for   the  word 
"zero"    into    an    array    called    SPEECH%,    and   uses    the   procedure 
PROCSPEAK(LL% )     to    send    the    speech    data    to    the    Speech    System. 
PROCSPEAK(LL%)   is   listed  on   the  previous   page. 

05  REM To read the data for  the word  "ZERO" 
10   DIM  SPEECH%  200 
15   1=0 
20   REPEAT 
30   READ   Y 
40   SPEECH%?I=Y 
50   1=1+1 
60   UNTIL  Y=0 
70   REM data  now  in  memory 
80  REM now speak  the word 
90   LL%=I 
100   PROCSPEAK(LL%) 
110   END 

3000   DATA  69,212,4,180,85,88,85,109 
3010   DATA  129,43,17,78,53,1,241,35 
3020   DATA  44,9,85,241,34,171,194,178 
3030   DATA   211,104,204,49,109,34,196,89 
3040   DATA   59,132,229,214,181,6,20,193 
3050   DATA   57,121,174,65,150,72,46,77 
3060   DATA  139,143,225,46,85,145,98,228 
3070   DATA   24,108,156,58,232,185,6,21 
3080   DATA   73,44,218,45,69,101,83,75 
3090   DATA   190,139,17,206,109,79,21,105 
3100   DATA  196,179,193,178,196,186,237,52 
3110   DATA  240,46,207,19,59,81,58,149 
3120  DATA  37,220,170,213,206,167,71,92 
3130   DATA  235,182,52,146,209,188,246,169 
3140   DATA  141,30,178,235,30,41,101,38 
3150   DATA  195,204,71,74,89,73,177,16 
3160   DATA  207,210,134,82,140,59,29,100 
3170   DATA  221,164,160,238,169,94,47,0 



S E C T I O N         S I X  

USING  THE   SPEECH   SYSTEM   IN   ASSEMBLY   LANGUAGE 

INTRODUCTION 

Ther e ar e t wo Oper at i ng Syst em cal l s whi ch al l ow you t o access t he 
Speech Syst em i n Assembl y Language :  OSWORD and OSBYTE.  For  mor e 
i nf or mat i on on t he Oper at i ng Syst em cal l s,  r ef er  t o Sect i on 43 i n t he 
BBC Mi cr ocomput er  User s Gui de.  

OSWORD call with A = &07 

Usi ng t he OSWORD cal l  wi t h A=&07 gi ves you t he same f aci l i t i es as t he 
BASI C command SOUND.  As we have seen al r eady,  t he SOUND command 
r equi r es f our  par amet er s,  and t o use Speech,  par amet er  no. l  must  be 
one of  f our  val ues speci al  t o t he Speech Syst em.  
Regi st er s X and Y ar e used as a r egi st er  pai r  f or  sendi ng t he st or e 
l ocat i ons cont ai ni ng t he val ues of  par amet er s 1 t o 4 t o t he Oper at i ng 
Syst em r out i ne,  and t hi s i s done as f ol l ows :  

Set  up a dat a bl oc k  whi c h c ont ai ns  t he l eas t  s i gni f i cant  by t e of  
par amet er  1,  t he MSB of  par amet er  1,  t he LSB of  par amet er  2. . .  and so 
on up t o t he MSB of  par amet er  4.  

Use r egi s t er s X and Y t o poi nt  t o each successi ve s t or e l ocat i on i n 
t he dat a bl ock.  I n t he t abl e bel ow,  t he ei ght  st or e l ocat i ons i n t he 
dat a bl ock have been cal l ed XY t o XY+7.  

ADDRESS CONTENTS 

XY PARAMETER 1 LSB = COMMAND TYPE,  see Not e bel ow 
XY+1 PARAMETER 1 MSB = &FF 

XY + 2 PARAMETER 2  L SB =  WORD NUMBER o r  ADDRESS;  L OW BYT E 
XY+3 PARAMETER 2  MSB =  WORD NUMBER o r  ADDRESS;  HI GH BYTE 

XY+4 PARAMETER 3 LSB = &00 
XY+5 PARAMETER 3 MSB = &00 

XY+6 PARAMETER 4 LSB = &00 
XY+7 PARAMETER 4 MSB = &00 

Not e  —  see page 10 

Locat i on XY cont ai ns t he command t ype as f or  t he SOUND command,  i . e.  

&Fx        t o speak us i ng poi nt er s  i n PHROM number  x  
&Bx        t o speak us i ng absol ut e addr esses i n PHROM number  x  
&60 and &00 t o speak f r om RAM 



The f ol l owi ng exampl e pr ogr am causes t he comput er  t o say t he al phabet .  

10 DI M Q% 100 
20 DI M H% 8 
30 FOR Z%=0 TO 2 STEP 2 
40 P%=Q% 
50 [ OPTZ% 
60 . START LDA f &FF 
70 STA H% 
80 STA H%+1 
90 LDA t &OO 
100 LDX t &OO 
110 . LOOP STA H%+3, X 
120 I NK 
130 CPX t &05 
140 BNE LOOP 
150 LDA I &41 
160 . LOOP1 LDX I ( H% MOD 256) 
170 LDY #(H% DI V 256) 
180 STA H%+2 
190 LDA * &07 
200 JSR &FFF1 
210 LDA H%+2 
220 CLC 
230 ADC #&Ol  
240 CMP #91 
250 BNE LOOP1 
260 RTS 
270 ]  :  NEXT 
280 CALL START 
290 END 

OSBYTE CALLS &9E and &9F 

The above sect i on deal t  wi t h an OSWORD cal l  whi ch has t he same ef f ect  
as t he BASI C SOUND command f or  t he Speech Syst em.  I t  i s poss i bl e t o 
use t he Speech Syst em at  an even l ower  l evel  by  di r ect l y  wr i t i ng t o 
and r eadi ng f r om t he Speech Pr ocessor .  Bef or e doi ng t hi s  you ar e 
advi sed t o r ead Sect i on 7 ver y car ef ul l y.  I t  i s qui t e a compl i cat ed 
mat t er  t o cont r ol  t he Speech Pr ocessor , and most  of  t he t i me i t  i s best  
t o l et  t he Oper at i ng Syst em do so by us i ng t he OSWORD cal l  or  t he 
SOUND command.  However ,  t wo OSBYTE cal l s  ( cal l  addr ess &FFF4)  have 
been pr ovi ded t o enabl e you t o r ead and wr i t e t o t he Speech Pr ocessor .  

OSBYTE cal l  wi t h A=&9E   -    Read t he Speech Pr ocessor .  

Thi s cal l  al l ows you t o r ead f r om t he Speech Pr ocessor .  The byt e r ead 
i s ei t her  f r om t he st at us r egi st er  or  t he dat a r egi st er  of  t he Speech 
Pr ocessor ,  dependi ng on t he pr evi ous command sent  t o t he Pr ocessor .  
To r ead t he Speech Pr ocessor ' s dat a r egi st er  you shoul d send a " Read 
Byt e"  command bef or e maki ng t hi s cal l .  Pl ease r ef er  t o page 21 f or  a 
descr i pt i on on t he " Read Byt e"  command.  I f  t he " Read Byt e"  command 
has not  been sent ,  t he st at us r egi st er  wi l l  be r ead.  The r esul t  i s 
r et ur ned i n Y.  



OSBYTE cal l  wi t h A=&9F   —   Wr i t e t o t he Speech Pr ocessor .  

Thi s cal l  al l ows you t o send commands/ dat a t o t he Speech Pr ocessor .  
The commands  ar e di scussed i n Sec t i on 7.   The command t o be sent  
shoul d be put  i n Y when t he cal l  i s made.  

The f ol l owi ng exampl e pr ocedur e i l l ust r at es t he use of  t hese cal l s t o 
speak f r om RAM ( you wi l l  need t o r ef er  t o page 12 t o under st and how i t  
wor ks) .  The speech dat a shoul d be i n memor y st ar t i ng at  l ocat i on 
SPEECH%.  Thi s  pr ocedur e coul d r epl ace t he one gi ven on page 13.  I f  
you have t yped i n t he pr ogr am gi ven on page 13,  you can t r y  t hi s  
pr ocedur e by del et i ng l i nes 1010 t o 1110 and t ypi ng i n l i nes 1000 t o 
1240 bel ow.  

1000 DBF PROCSPEAK( LL%)  
1010 PROCI NI T 
1020 FOR 1=0 TO LL%—1 
1030 A%=SPEECH%?I  
1040 ARRAY%?I =USR( REVERSE)  AND &FF 
1050 NEXT 
1060 ARRAY%?( LL%+1) =0 
1070 DI M CODE% 100 
1080 FOR N=0 TO 2 STEP 2 
1090 P%=CODE% 
1100 [ OPTN 
1110 . START LDY #S60 
1120 LDA t &9F 
1130 JSR &FFF4 
1140 LDX #&OO 
1150 . LOOP LDY ARRAY%, X 
1160 JSR &FFF4 
1170 I NX 
1180 CPY #&00 
1190 BNE LOOP 
1200 RTS 
1210 ]  
1220 NEXT 
1230 CALL START 
1240 ENDPROC 

PROCI NI T shoul d be t he same as on page 13.  

Li nes 1020 t o 1050 r ever se t he or der  of  t he bi t s i n t he speech dat a 
byt es and st or e t he r ever sed byt es at  ARRAY%.  

Li nes 1110 t o 1130 send t he byt e &60 t o t he Speech Pr ocessor  whi ch i s 
t he " Speak Ext er nal "  command ( see page 23) .  OSBYTE cal l  &9F i s  used 
t o do t hi s.  

The l oop,  ( l i nes 1150 t o 1190) ,  sends t he r ever sed speech dat a byt es 
t o t he Speech Pr ocessor  usi ng OSBYTE cal l  &9F.  



S E C T I O N         S E V E N  

TECHNICAL   INFORMATION 

I NTRODUCTI ON 

The Speech Syst em consi st s of  a Speech Pr ocessor  and speech dat a hel d 
i n t he ass oc i at ed Wor d Phr as e Read Onl y  Memor y  ( Wor d PHROM) .   The 
wor ds whi ch ar e avai l abl e depend upon t he cont ent s  of  t he Wor d PHROM 
f i t t ed.   The f i r st  Wor d PHROM f i t t ed ( Wor d PHROM A)  i s  pr ovi ded wi t h 
t he i ni t i al  speech expansi on whi ch cont ai ns 165 wor ds and wor d- par t s.  
Thes e " wor d- par t s "  ar e f or  put t i ng on t he begi nni ng or  end of  t he 
wor ds cont ai ned i n t he PHROM.   For  exampl e,  - I NG I N-  - ED and so on.  
Pl ease r ef er  t o Sect i on 3.  
The compl et e cont ent s of  Wor d PHROM A i s gi ven i n Appendi x A.  

The dat a hel d i n t he Wor d PHROM A i s based upon r ecor di ngs made by 
Kennet h Kendal l ,  t he BBC newsr eader .  The BBC Mi cr ocomput er  Speech 
syst em i s now one of  t he f ew avai l abl e wi t h an Engl i sh accent !  

THE SPEECH PROCESSOR 

The Speech Pr ocessor  used i n t he BBC Mi cr ocomput er  Speech Syst em i s 
t he Texas I nst r ument s TMS 5220 Voi ce Synt hesi s Pr ocessor  and you ar e 
r ef er r ed t o t he dat a manual  avai l abl e f r om t he manuf act ur er s f or  f ul l  
det ai l s of  i t s use ( see Appendi x E)  .  An i nt r oduct i on t o t he Speech 
Pr ocessor  i s gi ven her e.  

To c r eat e speec h,  t he Speech Pr ocessor  mus t  be f ed wi t h s ui t abl e 
speech dat a ei t her  by  t he comput er ' s CPU ( Cent r al  Pr ocessor  Uni t )  or  
by di r ect  access of  t he speech memor y ( Wor d PHROM' s) .  The Speech 
Pr ocessor  decodes t he dat a t o const r uct  a t i me- var yi ng di gi t al  f i l t er  
model  of  t he voc al  t r ac t .  Thi s  model  i s  exc i t ed wi t h a di gi t al  
r epr esent at i on of  ei t her  gl ot t al  ai r  i mpul ses ( voi ced sounds)  or  t he 
r ush of  ai r  ( unvoi ced sounds) .  The out put  of  t hi s model  i s passed t o 
an ei ght - bi t  di gi t al - t o- anal ogue conver t er  t o pr oduce a synt het i c 
speech wavef or m.  

The TMS 5220 Speec h Pr oc es s or  may  be l i k ened t o a  s t andar d 
Mi cr opr ocessor  s i nce i t  has a number  of  r egi st er s and r esponds t o a 
set  of  commands ( si mi l ar  t o mi cr opr ocessor  op- codes) .  



THE SPEECH PROCESSOR REGI STERS 

The TMS 5220 Speech Pr ocessor  has t wo i nput  r egi s t er s :  

a command r egi st er  
a 128- bi t  FI FO ( f i r st  i n,  f i r st  out )  buf f er  

and t wo out put  r egi st er s :  

a dat a r egi st er  
a st at us r egi st er  

Command r egi st er  

The command r egi st er  r ecei ves a command f r om t he CPU and hol ds i t  f or  
t he Speech Pr ocessor  t o i nt er pr et  and execut e.  The Speech Pr ocessor  
behaves as an at t ached pr ocessor  t o t he host  CPU and onl y act s when 
commanded t o do so.  The commands ar e di scussed on pages 21 and 22.  

FI FO buf f er  

The 128- b i t  FI FO buf f er  i s  o r gan i z ed as  an 8- b i t  par a l l e l - i n,  
ser i al - out  buf f er  whi ch can hol d up t o 16 byt es.   Thi s buf f er  i s used 
t o hol d t he s peec h dat a s ent  by  t he CPU when s peak i ng under  CPU 
cont r ol  ( usual l y  f r om RAM) .  
The speech synt hes i zer  i n t he Speech Pr ocessor  r equi r es  t he dat a t o be 
i n ser i al  f or m st ar t i ng wi t h t he l east  s i gni f i cant  bi t  of  t he f i r s t  
byt e sent .   Thi s  buf f er  pr ovi des t he r equi r ed act i on :   t he byt es of  
s peec h dat a ar e s ent  t o t he Speec h Pr oc es sor ,  f i r s t  by t e f i r s t ,  and 
ar e s t or ed i n t hi s  buf f er  unt i l  r emoved f r om t he bot t om by  t he speech 
synt hesi zer .  
A s t ac k  poi nt er  k eeps  t r ac k  of  t he l as t  f r ee l oc at i on s o t hat  dat a 
f r om t he CPU i s  al ways l oaded i n t he cor r ect  pl ace.   When t he st ack  
bec omes  l es s  t han hal f  f ul l  t he buf f er - l ow s t at us  bi t  i s  set  ( see 
st at us r egi st er ) .   Thi s t el l s t he CPU t hat  mor e dat a shoul d be sent  as 
t he buf f er  wi l l  be compl et el y  empt y  wi t hi n 25 mi l l i seconds.   Thi s i s  
t he wor st  case condi t i on cor r espondi ng t o onl y  one byt e l ef t  i n t he 
buf f er  .  
I f  t he buf f er  does become empt y,  t he buf f er - empt y st at us bi t  i s set  
( see s t at us  r egi s t er )  and t he t al k  s t at us  l at ch i s  r eset  caus i ng 
speech t o st op i mmedi at el y.  
To c ar r y  on s peak i ng under  CPU c ont r ol ,  anot her  " Speak  Ex t er nal "  
c ommand wi l l  hav e t o  be  s ent  ( s ee  pages  21 and 22 f or  c ommand  
det ai l s) .  

Dat a r egi st er  

Thi s  i s an ei ght - bi t  ser i al - i n par al l el - out  r egi st er .  I t  i s  used by 
t he Speech Pr ocessor  t o f or m a byt e of  dat a f r om t he ser i al  dat a r ead 
f r om t he Speech dat a ROM ( WORD PHROM)  dur i ng a " Read byt e"  command 
( see page 21) .  Dat a i s l oaded so t hat  t he l ast  bi t  l oaded i s pl aced 
i n t he l east  s i gni f i cant  bi t  of  t he byt e.  



St at us r egi st er  

Thi s i s  a t hr ee- bi t  r egi st er  whi ch pr ovi des i nf or mat i on on t he st at e 
of  t he Speech Pr ocessor .  Thi s r egi st er  may be r ead at  any t i me except  
i mmedi at el y af t er  a " Read byt e"  command.  The r egi st er  cont ent s ar e 
t r ansf er r ed t o t he t hr ee most  s i gni f i cant  bi t s of  t he dat a bus when 
r ead ( we wi l l  cal l  t hese D7 t o D5 i ncl usi ve) .  The t hr ee bi t s ar e as 
f ol l ows:  

D7     Tal k  St at us  ( TS) .   Thi s  i s  hi gh ( 1)  i f  t he Speak  command i s  
s ent ,  OR i f  t he  FI FO has  been l oaded mor e t han hal f  f u l l  
f ol l owi ng a Speak Ext er nal  command.   I t  goes l ow ( 0)  when t he 
st op code ( Ener gy = 1111 -  see page ?4)  i s pr ocessed,  or  i f  t he 
FI FO buf f er  empt i es or  i f  t he Speech Pr ocessor  i s r eset .  

D6     Buf f er  Low ( BL) .   Thi s i s hi gh ( 1)  when t he FI FO buf f er  i s mor e 
t han hal f  empt y .   Buf f er  l ow i s  s et  when t he l as t - i n by t e 
pas s es  t he hal f  way  mar k ,  and i s  c l ear ed when mor e dat a i s  
l oaded i n so t hat  t he buf f er  i s mor e t han hal f  f ul l .  

D5     Buf f er  Empt y  ( BE) .   Thi s  i s hi gh ( 1)  when t he FI FO buf f er  has 
r un out  of  dat a whi l e execut i ng a " Speak Ext er nal "  command.  
When t hi s bi t  i s set ,  t he t al k st at us bi t  i s c l ear ed and speech 
i s t er mi nat ed.  



THE SPEECH PROCESSOR COMMANDS 

The Speech Pr ocessor  r esponds t o a number  of  commands sent  by t he CPU.  
Onc e t he c ommand i s  s ent ,  t he  Speec h Pr oc es s or  c ar r i es  on and 
ex ec ut es  t he c ommand wi t hout  i nv ol v i ng t he CPU.    The c ommands  
avai l abl e ar e:  

Command Code         Oper at i on 

xOOOxxxx Nop 
xOOl xxxx Read byt e 
xOl Oxxxx Nop 
xl l Oxxxx Speak Ext er nal  
xOl l xxxx Read and Br anch 
xl OOaaaa Load addr ess 
xl Ol xxxx Speak 
xl l l xxxx Reset  

x = don' t  car e 
a = addr ess 

These commands can be sent  t o t he Speech Pr ocessor  usi ng t he OSBYTE 
cal l  wi t h A=&9F as di scussed on page 16.  

Read Byt e 

Thi s  command al l ows t he CPU t o access t he ser i al  dat a hel d i n t he 
Speech Dat a ROM ( e. g.  Wor d PHROM A) .  Thi s  command causes t he next  
ei ght  bi t s t o be r ead f r om t he Speech Dat a ROM.  The bi t s ar e pl aced 
i n t he ei ght - bi t  dat a r egi st er ,  t he l ast  bi t  r ead bei ng pl aced i n t he 
l east  s i gni f i cant  bi t  pos i t i on.  Thi s  dat a byt e i s t hen avai l abl e t o 
be r ead by t he CPU ( us i ng OSBYTE &9E)  .  I f  anot her  command i s sent  
bef or e t he Speech Pr ocessor  i s r ead,  t he dat a byt e wi l l  be l ost  and 
r eadi ng t he pr ocessor  wi l l  gi ve t he st at us r egi st er .  

Read and Br anch 

Thi s command act s  as an i ndi r ec t  Load Addr ess i ns t r uc t i on,  and i s 
i ssued af t er  set t i ng up an addr ess ( by usi ng t he Load Addr ess command)  
whose cont ent s ar e known t o cont ai n t he st ar t  addr ess of  speech dat a.  
I t  i s st r ongl y r ecommended t hat  t hi s command shoul d not  be used as i t  
can onl y  be guar ant eed t o wor k  when onl y  one Speech Dat a ROM i s  
f i t t ed .  

Load Addr ess 

Thi s  command al l ows t he CPU t o al t er  t he addr ess  r egi s t er  of  t he 
Speech dat a ROM ( see page 22) .  The f our  bi t s l abel l ed " a"  above ar e 
l oaded i nt o a ni bbl e of  t he Speech dat a ROM' s addr ess r egi st er .  Thi s 
command has t o be cal l ed f i ve t i mes i n successi on t o f ul l y l oad t he 
Speech Dat a ROMs addr ess r egi st er .  The l east  si gni f i cant  bi t  of  t he 
command ( t he r i ght most  " a" )  i s l oaded i nt o t he l east  s i gni f i cant  bi t  
posi t i on of  t he ni bbl e i n t he Speech Dat a ROM addr ess r egi st er .  I f  
f i ve of  t hese commands ar e cal l ed t o f ul l y l oad t he addr ess r egi st er ,  
t he l east  si gni f i cant  ni bbl e of  t he r egi st er  i s l oaded f i r st ,  t he most  
si gni f i cant  ni bbl e l ast .  



Speak 

Thi s command al l ows speech t o be gener at ed f r om t he dat a st or ed i n t he 
Speech Dat a ROM.  The Tal k  St at us bi t  i s set  and speech s t ar t s us i ng 
t he next  avai l abl e dat a f r om t he ROM.  The Speech Pr ocessor  cont i nues 
t o get  dat a and pr oduce speech unt i l  a st op code ( Ener gy =1111)  i s 
r ecei ved.  Execut i on of  t he speak command can al so be st opped by t he 
execut i on of  a r eset  command.  

Speak Ext er nal  

Thi s  c ommand al l ows  t he CPU t o s uppl y  speech dat a t o t he Speech 
Pr ocessor ,  usual l y f r om RAM.  When t hi s command i s r ecei ved,  t he FI FO 
buf f er  i s f l ushed and dat a subsequent l y  sent  t o t he Speech Pr ocessor  
i s  put  i nt o t hi s  buf f er .  When t he buf f er  i s  mor e t han hal f  f ul l ,  
speech begi ns and cont i nues unt i l  a st op code i s encount er ed or  t he 
buf f er  becomes empt y.  Whi l e t hi s  command i s execut i ng al l  dat a sent  
t o t he Speech Pr ocessor  i s r out ed t o t he FI FO buf f er  and t he r eset  
command i s not  r ecogni sed as a command.  

Reset  

Thi s command al l ows t he CPU t o hal t  a Speak command and put  t he Speech 
Pr ocessor  i n a known st at e.  Speech i s hal t ed i mmedi at el y t he command 
i s execut ed.  TS i s  c l ear ed,  BL and BE ar e set  ( hi gh)  and t he FI FO 
buf f er  i s pur ged.  A l oad addr ess command i s sent  t o t he Speech ROM 
usi ng dummy addr ess dat a.  

NOTE :   The Reset  command cannot  hal t  t he Speak Ext er nal  command.  

SPEECH DATA ROMS 

The Speec h dat a ROM us ed i n t he BBC Mi c r oc omput er  i s  t he Tex as  
I ns t r ument s  16K TMS6100,  and you ar e r ef er r ed t o t he dat a manual  
avai l abl e f r om t he manuf act ur er s  f or  f ul l  det ai l s ( see Appendi x  E) .  
As used i n t he BBC Mi cr ocomput er ,  t hi s  has a one bi t  ser i al  out put .  
Once t he 14 bi t  addr ess ( of  any of  t he 16K ei ght - bi t  byt es)  i s wr i t t en 
i nt o t he dev i ce,  dat a i s  r ead out  one bi t  at  a t i me by t oggl i ng a 
c ont r ol  p i n .    Af t er  e i ght  b i t s  hav e been r ead,  t he addr es s  i s  
i nt er nal l y  i ncr ement ed.   Thi s devi ce i s t hus i deal  f or  use wi t h t he 
TMS 5220 Speech Pr ocessor  whi ch uses dat a i n ser i al  f or m.  



The f i r st  t hi ng t o do bef or e r eadi ng f r om t he Speech ROM i s t o l oad i t  
wi t h t he addr es s  wi t hi n t he ROM wher e you want  t o s t ar t  r eadi ng.  To 
do t hi s  you need t o s end t he ROM f i v e ni bbl es  ( a ni bbl e i s  4 bi t s  
l ong) .  Thi s  i s  done by  us i ng t he Speech Pr ocessor s  " Load addr ess "  
c ommand f i ve t i mes  i n succ es s i on.  The l eas t  s i gni f i c ant  ni bbl e i s  
sent  f i r s t ,  t he most  s i gni f i cant  l as t .  The f i ve ni bbl es  ar e used as  
f ol l ows:  

+ ____________________ + 
|      A     |      B     |      C      |      D      |      E     |  
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

Least  si gni f i cant  Most  s i gni f i cant  

4 4     |      4     |    2  |  
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - - - - - + 

I     4      |  
14 addr ess bi t s + ----------------- +- - - - - + 

4 chi p    |   2  |  
sel ect  bi t s  + - - - - - + 

i gnor ed 

The 4 c hi p sel ec t  bi t s  cor r es pond t o t he ROM number  r ef er r ed t o on 
page 10.  Wor d PHROM A has  been gi ven ROM number  15.  

I f  you want ed t o wor k at  a ver y basi c l evel ,  t he f ol l owi ng st eps woul d 
have t o be car r i ed out  t o speak t he wor d at ,  f or  exampl e,  addr ess &BB6 
i n ROM number  15 ( " ACORN"  i n Wor d PHROM A) :  

( 1)  Us e OSBYTE c al l  &9F f i ve t i mes .    Each t i me t he c al l  i s  made,  Y 
shoul d cont ai n 01000110 ( &46) ,  01001011  ( &4B) ,  01001011  ( &4B) ,  
01001100  U43) ,  01000011  ( &4C)  i n s uc cess i on.    Thi s  s ends  t he 
f ol l owi ng 5 ni bbl es  t o t he Speec h ROM ( Ol OOaaaa bei ng t he " Load 
addr ess "  command) :  6BBC3 or  0110 1011 1011 00 1111 00 ,  whi ch as  
you can see set s  up addr ess &BB6 and ROM number  1111 ( 15) .  

(2)  Use OSBYTE cal l  &9F t o send Y=01010000 ( &50)  whi ch i s  t he " Speak"  
command.  

( 3)  To t er mi nat e a wor d bef or e i t s  conc l us i on so as  t o pr oduce sounds  
f r o m p a r t s  o f  wo r d s ,  y o u  c a n  u s e  OSBYTE c a l l  &9 F t o  s e n d  
Y=01110000 ( &70)  af t er  a s ui t abl e del ay  s t at ement  t o r eset  t he 
Pr ocessor .  



SPEECH DATA 

The speech i s di vi ded up i nt o a number  of  f r ames ,  each l / 40t h second 
l ong.  Each f r ame cons i s t s  of  a number  of  par amet er s ,  t he max i mum 
bei ng one ener gy par amet er ,  one pi t ch par amet er  and t en r ef l ect i on 
c oef f i c i ent s  ( Kl  t o K10) .  Howev er ,  t he ac t ua l  v al ues  of  t he 
par amet er s ar e not  st or ed as t hi s woul d need an uneconomi cal l y l ar ge 
amount  of  memor y.  The par amet er s ar e f i r st l y  coded i nt o a s t andar d 
number  of  bi t s f or  each par amet er .  When t he coded par amet er s ar e 
r ecei ved by t he speech synt hesi zer ,  t he act ual  par amet er  val ue i s 
l ooked up i n a " Par amet er  Look- up ROM"  wi t hi n t he Speech Pr ocessor .  
The pr oper t i es of  t he coded par amet er s ar e gi ven bel ow:  

Par amet er     Number  of  di f f er ent        number  of  bi t s 
val ues possi bl e 

Ener gy 15 4 
Pi t ch 64 6 
Kl  32 5 
K2 32 5 
K3 16 4 
K4 16 4 
K5 16 4 
K6 16 4 
K7 16 4 
K8 8 3 
K9 8 3 
K10 8 3 

Appendi x D gi ves a t abl e f or  conver t i ng ac t ual  par amet er  val ues  i nt o 
t he coded par amet er s.  

A number  of  speci al  cases  al l ow f r ames t o have l ess t han t he maxi mum 
of  12 par amet er s.   These ar e:  

(a)  The r epeat  f aci l i t y.  A r epeat  bi t  f ol l ows t he ener gy par amet er  i n 
each f r ame.    I f  t he bi t  i s  set  ( 1)  t hen onl y  t he ener gy and pi t ch 
par amet er s ar e r equi r ed,  t he r ef l ec t i on par amet er s  of  t he pr ev i ous  
f r ame ar e used.  

( b)  Unv oi c ed s peec h ( wi t h Pi t c h = 000000)  r equi r es  onl y  f our  
r ef l ect i on par amet er s ( Kl  t o K4) .   The ot her  r ef l ect i on par amet er s ar e 
aut omat i cal l y zer oed.  

( c)  When Ener gy = 0000 no ot her  dat a i s  r equi r ed.   Thi s  wi l l  be t he 
case dur i ng i nt er wor d or  i nt er syl l abl e pauses.  



Wi t h al l  t he pr evi ous poi nt s t aken i nt o consi der at i on we ar r i ve at  t he 
f ol l owi ng f i ve di f f er ent  t ypes of  f r ame:  

Fr ame       Ener gy Repeat  Pi t ch    K1- K4       K5- K10   Tot al  number  
of  bi t s 

Voi ced     eeee 0    PPPPPP needed needed 50 
Unvoi ced    eeee 0    000000 needed not  used 29 
Repeat       eeee 1     pppppp not  used not  used 11 
Zer o ener gy 0000 not  used not  used not  used 4 
St op code   1111 not  used not  used not  used 4 

For  exampl e,  t he f ol l owi ng woul d be t he code f or  t he wor d " zer o" :  

Ener gy Repeat  Pi t ch   Kl    K2   K3   K4   K5   K6   K7  K8  K9  K10 

100 0   101110 10100 00000 1001 0110 1000 1010 1010 101 100 001 
101 0   101101 10110 00000 1001 0101 1000 1000 1010 Oi l  100 Oi l  
0101    0   000000 11111 00010 0100 0110 
0101 1 000000 
1001 0 101010 11111 00010 0100 0101 0101 0111 1000 010 101 100 
1011 0 100110 11010 00110 0110 0001 1000 1011 0110 100 100 010 
1100 0 100010 11001 00111 0111 0000 1001 1100 1011 101 O1l  010 
1101 0100000 11000 01010 0110 0000 1001 1100 1011 110 Oi l  010 
1110 0100000 11001 01100 1001 0000 0101 1100 1001 101 100 010 
1110 0011111 11000 01001 0111 0010 1010 1100 1000 101 100 010 
1110 0100000 11000 01101 1001 0011 1000 0111 0101 110 100 010 
1110 0100000 11000 01010 1010 0100 1001 0110 0110 110 100 010 
1101 0100010 10110 01010 1010 0110 1001 0111 0111 110 100 010 
1100 0100011 10011 10011 0110 1010 0111 1000 1010 101 101 001 
1100 0100101 10011 11000 0011 0110 0101 1000 1001 Oi l  101 Oi l  
1011 0100110 10011 11000 0001 0111 0110 0111 1000 100 110 Oi l  
1011 0101000 10011 10101 0010 1010 0100 1011 1011 100 101 010 
1011 0101011 10011 10101 0011 1010 0011 1010 1110 Oi l  101 Oi l  
1011 0110001 10100 10010 0101 1010 0011 0111 1001 111 Oi l  010 
1010 0110001 10100 01111 0101 1001 0111 0101 1000 111 100 010 
1001 0110010 10010 01101 1000 0111 1001 1000 1000 111 010 010 
1001 0110010 10010 01101 1000 1000 1000 0110 0111 111 010 010 
1000 0110010 10010 10001 1000 0111 0110 0011 1010 110 010 Oi l  
0111 0110100 10010 10000 0111 0111 0101 0100 1010 111 100 010 

1111 

Not e 

I f  you want ed t o put  t hi s  dat a i nt o RAM bef or e sendi ng i t  t o t he 
Speech Pr ocessor ,  t he bi t s shoul d be f or med i nt o ei ght - bi t  byt es.  The 
f i r st  byt e woul d be 01000101 or  &45,  t he second 11010100 or  &D4 et c.  
I f  t he dat a does not  exact l y f i t ,  t he l ast  byt e shoul d be padded out  
wi t h zer os.  The dat a i s  ac t ual l y  f ed t o t he synt hes i zer  i n ser i al  
f or m vi a t he Speech Pr ocessor ' s FI FO buf f er  and i t  i s abl e t o spl i t  up 
t he byt es i nt o t he r equi r ed l engt h gr oups.  



WORD PHROM A 

Besi des cont ai ni ng speech dat a i n t he f or m di scussed i n t he pr evi ous 
sect i on.  Wor d PHROM A cont ai ns some ot her  i nf or mat i on r el at ed t o t he 
wor ds.  Thi s i ncl udes a t abl e of  poi nt er s,  whi ch al l ow t he use of  wor d 
number s r at her  t han addr esses,  and t ext  st r i ngs pr ovi di ng yet  anot her  
way t o access  t he dat a.  The f or mat  of  t he Wor d PHROM has  been 
st andar di sed as shown i n t he di agr am on t he next  page.  
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Offset        Contents Size 
+ ------------------------------------------------------------------------------------------------------------------ + 

0 |  PHROM f or mat  t ype ]   1 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

1 |  Fi l e dat a f l ag ( &00 or  &FF)  |   1 

2 |  ASCI I  " ( "  ( deci mal  40)  |   1 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

3 |  ASCI I  " C"  ( deci mal  67) - - - - - - - - - - - - - - - - - 1 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

4 |  ASCI I  " ) "  ( deci mal  41)  |   1 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

5, 53 |  Text  -  3 st r i ngs  separ at ed by  &00     |  49 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

54, 55  PHROM ser i al  number  |   2 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

56r 57 |  Number  of  ASCI I  assoc i at ed wor ds       |   2 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

58, 59 |  Number  of  poi nt er s 2 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

60, 61 |  Poi nt er  t o end of  * ROM dat a |   2 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

62, 63 |  Poi nt er  t o end of  speech dat a         |   2 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

64, 65 |  Poi nt er  t o f i r st  wor d |   2 - - + 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

66, 67 |  Poi nt er  t o second wor d |   2 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - f  

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - f  
|  Poi nt er  t o l ast  wor d 2 
H - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 
|  Byt e &FF |   1 
-I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - (. 

Wor d 1 name( s)  |  
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +  
|  Dat a f or  1st  wor d:   bot t om byt e f i r s t  |  - - - - - - + 
f - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - f  
|  Wor d 2 name(si \ 
+ --------------------------------------- f  
|  Dat a f or  2nd wor d |  
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1- 

|  Last  wor d name( s )  |  
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - f  
|  Dat a f or  l ast  wor d |  
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4- 

* ROM f i l e dat a ( i f  pr esent )  |  

Unused space 
+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + 

 



PHROM f or mat  t ype 

The f i r st  t wo by t es  i dent i f y  t he PHROM f or mat  t ype as f ol l ows:  

&00,  &00 -  Acor n f or mat  wi t h * ROM dat a 
&00,  &FF -  Acor n f or mat  wi t h no * ROM dat a.  

Copyr i ght  pr ef i x and st r i ng 

Byt es at  of f set s  2 t o 4 ar e used by  t he Oper at i ng Sys t em t o ver i f y  t he 
ex i s t ence of  a speech ROM at  a gi ven addr ess .  The by t es  at  of f set s  2,  
3 and 4 must  have t he ASCI I  val ues  f or  " ( " ,  " C"  and " ) " .  

The nex t  49 by t es  ar e us ed f or  a t ex t  s t r i ng whi c h i s  us ual l y  a 
copyr i ght  message.  The convent i onal  f or mat  i s :  

Year  number  i n ASCI I  ( 4 by t es)  
ASCI I  space ( 1 byt e)  
Company name 
ASCI I  NUL ( 1 byt e)  
PHROM t i t l e 
ASCI I  NUL ( 1 byt e)  
Ver si on number  ( 4 by t es :  f or mat  n. mm,  e. g.  1. 42)  
ASCI I  NUL ( 1 byt e)  
Paddi ng t o 49 byt es  wi t h ASCI I  NUL 

Not e t hat  t he t ot al  l engt h of  t he t ext  st r i ngs  cannot  exceed 48 by t es .  
For  exampl e:  

" 1982     Acor n@Wor d     PHROM A@1 . 00@@@@@@@@@@@@@"  

( wher e @ denot es ASCI I  NULL) .  

PHROM ser i al  number  

A 16- bi t  number  al l ocat ed by  Acor n uni quel y  i dent i f y i ng each t ype of  
PHROM.  Ser i al  number  0 i ndi cat es  t hat  t he PHROM i s  a WORD PHROM.  

Number  of  ASCI I  associ at ed wor ds  

A 16- bi t  number  gi v i ng t he number  of  wor ds  i n t he PHROM wi t h an ASCI I  
associ at i on.  

Number  of  wor d poi nt er s 

A 16- bi t  number  i ndi cat i ng t he number  of  wor d poi nt er s  pr esent .  

Poi nt er  t o end of  * ROM f i l e dat a 

A 2- byt e poi nt er  ( l o- byt e f i r s t )  t o t he end of  any  * ROM dat a t hat  i s  
pr esent .  Thi s  i s  al so t he s t ar t  addr ess  of  t he unused ar ea.  

Poi nt er  t o * ROM f i l e dat a 

A 2- by t e ( l o- byt e f i r s t )  poi nt er  t o t he l as t  wor d.  Thi s  i s  al so t he 
st ar t i ng addr ess of  any  * ROM f i l e dat a t hat  may be pr esent .  
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Wor d poi nt er s 

A ser i es of  2- byt e poi nt er s ( l o- byt e f i r st ) ,  st or ed i n or der ,  t o t he 
wor d dat a.  Not e,  t her e may  be mor e poi nt er s  t han wor ds .  Thi s  i s  
because some wor ds may be r ef er r ed t o by mor e t han one poi nt er .  

Poi nt er s t o wor ds wi t h ASCI I  associ at i on shoul d be l ocat ed at  of f set  
2* N,  wher e N i s t he cor r espondi ng ASCI I  code.  For  exampl e,  i f  t he set  
of  wor ds i ncl udes t he al phabet  ( as i n Wor d PHROM A) ,  t hen t he poi nt er s 
t o wor ds f or  " A"  t o " Z"  shoul d be l ocat ed at  of f set s 130 ( ASCI I  " A"  i s 
65)  t o 180 ( ASCI I  " Z"  i s 90) .  

Wor d dat a 

Speech dat a used by t he Speech Pr ocessor  t o cr eat e speech.  The byt es 
ar e r ever sed so t hat  t hey ar e i n a sui t abl e f or mat  t o be di r ect l y f ed 
t o t he speech synt hesi zer .  ( Remember  t hat  dat a f r om RAM had t o be 
r ever sed bef or e bei ng sent  t o t he Speech Pr ocessor  -  t he dat a i n t he 
ROM i s al r eady r ever sed so t hat  t hi s  s t ep i s unnecessar y when usi ng 
t he Speech ROM) .  

Wor d name( s)  

Each wor d i n t he ROM has an associ at ed name or  names.  The name of  t he 
wor d M i s s t or ed i n r ever se or der  i n decr easi ng addr esses s t ar t i ng 
bel ow t he wor d dat a f or  phr ase M.  The ASCI I  code f or  each l et t er  i s 
f i r st  r ot at ed bef or e bei ng st or ed.  Thus ASCI I  " R" ,  f or  exampl e,  whi ch 
i s &52 ( 01010010)  i s st or ed as &A4 ( 10100100) .  
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For  exampl e,  a wor d cal l ed ENTER woul d appear  as :  

+ - - - - - - - - - - - - - - - - - - - - - - - + 
10100100 = &A4     |   r ot at es  t o gi ve 01010010 = " R"  

+ - - - - - - - - - - - - - - - - - - - - - - - + 
|     10001010 = &8A     |   r ot at es  t o gi ve 01000101 = " E"  
+ - - - - - - - - - - - - - - - - - - - - - - - + 

10101000 = &A8     |   r ot at es  t o gi ve 01010100 = " T"  
+ - - - - - - - - - - - - - - - - - - - - - - - 1 
|     10011100 = &9C     |   r ot at es  t o gi ve 01001110 = " N"  
+ - - - - - - - - - - - - - - - - - - - - - - - + 
|     10001010 = &8A     |   r ot at es  t o gi ve 01000101 = " E"  
+ - - - - - - - - - - - - - - - - - - - - - - - + 

Wor d dat a ( r ever sed or der  byt es)  

The ex i s t ence of  t he wor d names  al l ows  f or  anot her  way  t o access  t he 
speech dat a by  r eadi ng t he ROM ( us i ng t he Speec h pr ocess or s  " Read 
By t e"  command)  t o f i nd t he r equi r ed wor d name.  Thi s  mi ght  be done as  
f ol l ows ( us i ng t he Speech Pr ocessor  commands) :  

( 1)  Us e t he " Read by t e"  c ommand t o k eep r ead i ng t he ROM unt i l  t he 
cor r ect  s t r i ng has been f ound and i dent i f i ed.  

( 2)  St op r eadi ng t he ROM once t he cor r ect  s t r i ng has been f ound.   The 
addr ess  r egi s t er  of  t he ROM wi l l  now poi nt  t o t he r equi r ed speech 
dat a .  

( 3)  Use t he " Speak"  command t o speak  t he r equi r ed wor d.  
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APPENDI X A 

FULL LI ST OF WORDS AND WORD- PARTS I N WORD PHROM A 

Thi s  Appendi x  l i s t s  al l  t he wor ds and wor d- par t s whi ch ar e cont ai ned 
i n WORD PHROM A i n wor d/ wor d- par t  number  or der .  
The f i r st col umn cont ai ns t he wor d and wor d par t  number s  
The second col umn cont ai ns t he cor r espondi ng absol ut e addr esses 
The t hi r dcol umn cont ai ns t he cor r espondi ng wor ds and wor d- par t s wi t h 
exampl es of  some ot her  uses f or  t he wor ds 

Wor d or Absol ut e                Wor d or     Abs ol ut e 
wor d- par t Addr es s                  wor d—par t   Addr es s  
number  ( hex)     Wor d          number  ( hex)  Wor d 

127 250    ( 0. 125)  164 DBD AN 
128 25F    ( 0. 25)  165 E12 AND 
129 272    ( TONE 1)  166 E8E ANOTHER 
130 2BO    ( TONE2)  167 EFD ANSWER 
131 2E9    - D 168 F72 ANY 
132 300    - ED 169 FCF AVAI LABLE 
133 32B    - I NG 170 065 B, BEE. BE 
134 361    - S 171 10BD BAD 
135 384    - TEE 172 13B BETWEEN 
136 3DC    - TH 173 1B1 BOTH 
137 3F3    - T 174 1F8 BUTTON 
138 415    -  175 124D C, SEE, SEA 
139 437    ZERO ( 0)  176 12B1 CASSETTE 
140 4C8    HUNDRED ( 00)  177 1326 CHARACTER 
141 530    THOUSAND ( 000)    178139F COMPLETE 
l ' 42 5CA    ONE, WON           179140B COMPUTER 

 

143 633    TWO, TO, TOO 180 1483 CORRECT 
144 692    2-  ( TWEN- )  181 14FO D 
145 6D2    THREE 182 153B DATA 
146 73F    3-  ( THI R- )  183 159F DATE 
147 788    FOUR, FOR, FORE    184  15E6 DO 
148 7F7    4-  ( FOR- )  185 162A DOLLAR 
149 840    FI VE 186 167E DONT 
150 8B6    5-  ( FI F- )  187 16D7 DOWN 
151 8E9    SI X 188 175A E 
152 936    6-  ( SI X- )  189 178B EACH 
153 96E    SEVEN 190 17D6 ELEVEN 
154 9CB    7-  ( SEVEN- )  191 1852 ENGAGED 
155 A12    EI GHT, ATE 192 18FA ENTER 
156 A46    8-  ( EI GHT- )  193 195C ERROR 
157 A71    NI NE 194 19AA ESCAPE 
158 AFD    9-  ( NI N- )  195 1A1C F 
159 BSD    A 196 1A5D FEW 
160 BB6    ACORN 197 1AAB FI LE 
161 C4B    AFTER 198 1B1E FI RST 
162 CB3    AGAI N 199 1B96 FOUND 
163 D46    AMOUNT 200 1C11 FROM 



APPENDI X A cont i nued 

Wor d or  Absol ut e Wor d or  Absol ut e 
wor d—par t   Addr ess wor d- par t   Addr ess  
number  ( hex)  Wor d number  ( hex)  Wor d 

201 1C6B G 246 2DCD PRESS 
202 1CC9 GOOD 247 2E3F PROGRAM 
203 1D09 H 248 2EC8 Q, QUEUE 
204 1D60 HAVE 249 2F1E R, ARE 
205 1DCC I , EYE 250 2F59 RED 
206 1E3E I LLEGAL 251 2FD1 RESET 
207 1EBD I N-  252 3051 RETURN 
208 1EFC I NPUT 253 30E7 RUN 
209 1F57 I S 254 3153 RUNNI NG 
210 1FA6 J, JAY 255 31E1 S 
211 2008 K 256 3231 SAME 
212 2061 KEY 257 329A SCORE 
213 209F L 258 3320 SECOND 
214 20FC LARGE 259 339A SMALL 
215 2195 LAST 260 341F START 
216 21F5 LI NE 261 349F STOP 
217 226F M 262 34FB SWI TCH 
218 22CD MANY 263 3573 T, TEA, TEE 
219 2321 MI NUS 264 35CA TEN 

 

220 239D MORE 265 362B THANK 
221 2409 MUST 266 3684 THAT 
222 246F N 267 36DF THE 
223 24C9 NAME 268 3724 THEN 
224 2544 NEGATI VE 269 377E THI RD 
225 25DE NEW 270 3808 THI S 
226 263D NO, KNOW 271 3874 TI ME 
227 269D NOT. KNOT 272 38E2 TRY 
228 26F7 NOW 273 3953 TWELVE 
229 276A NUMBER 274 39D2 TYPE 
230 27E5 O 275 3A21 U, YOU 
231 282D O' CLOCK 276 3A91 UH 
232 2892 OF 277 3ACO UP 
233 28D9 OFF 278 3AF7 V 
234 2923 OLD 279 3B5C VERY 
235 2980 ON 280 3BB8 W 
236 29DE ONLY 281 3C1D WANT 

 

237 2A48 OR 282 3C6C WAS 
238 2A90 P, PEA 283 3CC2 WERE 
239 2AC7 PARAMETER 284 3D1A WHAT 
240 2B58 PENCE 285 3D6E WHI CH 
241 2BBA PLEASE 286 3DB5 X 
242 2C45 PLUS 287 3E11 Y, WHY 
243 2C8B POI NT 288 3E86 YEAR 
244 2CE6 POSI TI VE 289 3EFC YES 
245 2D64 POUN-  290 3F3D YOUR 

291 3F9B Z 



APPENDI X B 

LI ST OF WORDS AND WORD- PARTS I N WORD PHROM A 
WI TH CORRESPONDI NG ASCI I  CHARACTER 

Wor d or  Wor d or  
wor d—par t    ASCI I  wor d—par t   ASCI I  
number    char ac t er   Wor d number    c har ac t er   Wor d 

32 space ( 0. 125)  80 P P, PEA 
33 !  TEN 81 Q Q, QUEUE 
34 "  2-  82 R R, ARE 
35 # 3-  83 S S 
36 $ 4-  84 T T, TEA, TEE 
37 % 5-  85 U U, YOU 
38 & 6-  86 V V 
39 ' 7 -  87 W W 
40 ( 8-  88 X X 
41 )  9-  89 Y Y. WHY 
42 *  TI ME 90 Z Z 
43 + PLUS 91 [  START 

 

44 ,  THOUSAND ( 000)    92 \  OFF 
45 -  MI NUS 93 ]  STOP 
46 .  POI NT 94 ~ THANK 
47 / O N  95 _ LI NE 
48 0 ZERO ( 0)  96 -  POUN-  
49 1 ONE, WON 97 a AND 
50 2 TWO, TO, TOO 98 b BAD 
51 3 THREE 99 c CORRECT 
52 4 FOUR, FOR, FORE   100 d - D 
53 5 FI VE 101 e - ED 
54 6 SI X 102 f  FI LE 
55 7 SEVEN 103 g GOOD 
56 8 EI GHT, ATE 104 h HUNDRED ( 00)  
57 9 NI NE 105 i  I N-  

 

58 :  ( TONED 106 j  - I NG 
59 ;  ( TONE2)  107 k KEY 
60 < SMALL 108 1 I LLEGAL 
61 = I S 109 m MUST 
62 > LARGE 110 n NO, KNOW 
63 ? WHAT 111 o ONLY 
64 @ AMOUNT 112 p PRESS 
65 A A 113 q OF 
66 B B, BEE, BE 114 r  RETURN 
67 C C, SEE, SEA 115 s - S 
68 D D 116 t  THE 
69 E E 117 u YOUR 
70 F F 118 v VERY 
71 G G 119 w WHI CH 
72 H H 120 x NUMBER 

 

73 I        I , EYE 121 y YES 
74 J J, JAY 122 z - Z 
75 K K 123 {  FI RST 
76 L L 124 |  OR 
77 MM 125 }  LAST 
78 N N 126 ~ NOT 
79 O O 



APPENDI X C 

SOME EXAMPLES OF COMPOUND WORDS FROM WORD PHROM A 

Thi s Appendi x pr ovi des a l i st  of  some of  t he wor ds whi ch can be made 
up f r om wor ds and wor d- par t s avai l abl e i n Wor d PHROM A.  No doubt  you 
wi l l  t hi nk of  many mor e!  

ALI GN UH LI NE LASTED LAST - D 
ALI GNS UH LI NE -Z LASTI NG LAST - I NG 
ANSWERI NG ANSWER - I NG LI NED LI NE - D 
ANSWERS ANSWER - Z MI NUSES MI NUS - Z 
ARE R MOOR MORE 
BEES B - Z MOORS MORE -Z 
BUTTONI NG BUTTON - I NG NAMES NAME -Z 
BUTTONS BUTTON - Z NAMI NG NAME - I NG 
CASSETTES CASSETTE - S NEWS NEW -Z 
CHARACTERS CHARACTER -Z NOSE NO -Z 
COMPLETES COMPLETE -Z NUMBERED NUMBER - D 
DATES DATE - S NUMBERS NUMBER - Z 
DEED D - D ONCE ONE - S 
DEEDS D - D -Z PEA P 
DOI NG DO - I NG PEAS P -Z 
DOLLARS DOLLAR - Z PLEASES PLEASE - Z 
DOWNS DOWN -Z POUND POUN-  - D 
EASE E -Z POUNDS POUN-  - Z 
END N - D PROGRAMMI NG  PROGRAM - I NG 
ENTERED ENTER - ED PROGRAMS PROGRAM - Z 
ENTERI NG ENTER - I NG QUEUE Q 
ENTERS ENTER - Z SCORES SCORE - S 
ERRORS ERROR - Z SECONDS SECOND -Z 
ESCAPES ESCAPE - Z SEETHE C - TH 
EYE I  SI R - S UH 
EYES I  - Z SKI  - S KEY 
FEUD FEW - D SWI TCHES SWI TCH - S 
FI LES FI LE - Z SWI TCHI NG SWI TCH - I NG 
FI LED FI LE - D TEA T 
FOR, FORE FOUR ( 4)  TEASE T -Z 
FUSE FEW -Z TEETH T - TH 
GOODS GOOD -Z TEND TEN - D 
HAVI NG HAVE - I NG THANKI NG THANK - I NG 
I NBETWEEN I N-  BETWEEN THANKS THANK -Z 
I NCOMPLETE I N - COMPLETE TI MED TI ME - D 
I NCORRECT I N-  CORRECT USE U -Z 
I NDEED I N-  D - D WANTI NG WANT - I NG 
I NNER I N-  UH WANTS WANT - Z 
I NTEND I N-  TEN - D WI SE Y -Z 
JAY J WI TCHES WHI CH - Z 
JAYS J - Z WORSE WERE -Z 
KEYS KEY -Z YAW YOUR 
KNEW NEW YOURS YOUR -Z 



APPENDI X D 

SPEECH PARAMETER DATA CODI NG 

The ent r i es i n t he bul k of  t he t abl e bel ow ar e t he act ual  par amet er  
val ues,  t he ent r i es under  " Coded val ue"  ar e t he val ues r ecogni sed b^  
t he Speech Pr ocessor  and st or ed i n speech ROMs.  

Each ent r y f or  Kl  t o K10 i s t he r eal  val ue mul t i pl i ed by 512.  For  
exampl e,  t he f i r st  val ue under  Kl  i s - 501.  Thi s r epr esent s - 501/ 512 = 
- 0. 9785.  

The pi t ch i s  expr essed as a number  of  sampl es.  For  exampl e,  coded 
pi t ch 44 decodes t o a val ue of  78.  Thi s means t hat  a pi t ch exci t at i on 
pul se i s pr ovi ded ever y 78 sampl e per i ods.  At  8KHz,  t he sampl e per i od 
i s  l / ( 8KHz)  or  125 mi cr oseconds.  The pi t ch per i od i s  t hus 78* 125 = 
9. 75 mi l l i seconds,  whi ch cor r esponds t o a f r equency of  102Hz.  

 
Ener gy Pi t ch Kl  K2 K3 K4 K5 K6 K7 K8 K9 K10 Coded 
            Val ue 
0 0 - 501 - 328 - 441 - 328 - 328 - 256 - 308 - 256 - 256 - 205 0 
52 15 - 498 - 303 - 387 - 273 - 282 - 212 - 260 - 161 - 176 - 132 1 
87 16 - 497 - 274 - 333 - 217 - 235 - 168 - 212 - 66 - 96 - 59 2 
123 17 - 495 - 244 - 279 - 161 - 189 - 123 - 164 29 - 15 14 3 
174 18 - 493 - 211 - 225 - 106 - 142 - 79 - 117 124 65 87 4 
246 19 - 491 - 175 - 171 - 50 - 96 - 35 - 69 219 146 160 5 
348 20 - 488 - 138 - 117 5 - 50 10 - 21 314 226 234 6 
491 21 - 482 - 99 - 63 61 - 3 54 27 409 307 307 7 
694 22 - 478 - 59 - 9 116 43 98 75    8 
981 23 - 474 - 18 45 172 90 143 122    9 
1385 24 - 469 24 98 228 136 187 170    10 
1957 25 - 464 64 152 283 182 232 218    11 
2764 26 - 459 105 206 339 229 276 266    12 
3904 27 - 452 143 260 394 275 320 314    13 
5514 28 - 445 180 314 450 322 365 361    14 
7789 29 - 437 215 368 506 368 409 409    15 
 30 - 412 248         16 
 31 - 380 278         17 
 32 - 339 306         18 
 33 - 288 331         19 
 34 - 227 354         20 
 35 - 158 374         21 
 36 - 81 392          22 
 37 - 1 408         23 
 38 80 422         24 
 39 157 435         25 
 40 226 445         26 
 41 287 455         27 
 42 337 463         28 

44 379 470         29 
46 411 476         30 
48 436 506         31 



Ener gy  Pi t ch Kl  K2 K3 K4 K5 K6 K7 K8 K9 K10 Coded 
            Val ue 

50 32 
52 33 
54 34 
56 35 
58 36 
60 37 
62 38 
65 39 
68 40 
70 41 
72 42 
76 43 
78 44 
80 45 
84 46 
86 47 
91 48 
94 49 
98 50 
101 51 
105 52 
109 53 
114 54 
118 55 
122 56 
127 57 
132 58 
137 59 
142 60 
148 63 
153 62 
159 63 
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