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1. GENERAL

SPEAKEASY is a human voice speech synthesizer designed for the ViC-20
computer, SPEAKEASY consists of a single printed circult board that
plugs Into VIC's memory expansion port or Into a memory expansion
board. SPEAKEASY uses the 1K block of address space decoded by the
VIC 102 signal. SPEAKEASY w!il not conflict with your expanded memory
board or with your game cartridge., SPEAKEASY wiil not conflict with
any other device unless that device also uses 102,

2. INSTALLATION

Installation of the SPEAKEASY is very easy. You must first determine
what speaker you would like to use. You have two cholices: an external
speaker or the speaker In your television. If you choose an external
speaker, make certaln that it Is 8 ohms and connect it to the supplied
Jack using two wires. |If you want to use your televsison speaker,
take one wire and connect It to the center post on the plug. Open up
the RF modulator box (the black box that connects your VIC to the TV)
by removing the one screw., Locate the yellow wlre coming from your
VIC, connect the wire from the SPEAKEASY plug to the same place that
the yellow wire goes, Replace the RF modulator cover. Insert the plug
into the Jack on the SPEAKEASY board.

Plug the SPEAKEASY Intc the VIC's memory expansion port or lInto a
memory expansion mother board. Make certaln that the board Is plugged
in properly, The compenents should be elther up or toward the ViC
depending on whether an expanslion board is used.

SPEAKEASY has two adjustments that the user can vary: volume and
overall speech pltch., There are two pots located on the SPEAKEASY
board. When the board !s plugged in, the left pot controls the
overall speech pitech and the right pot controls the volume. The user
should adjust these pots to achleve the best speech.

3. PHONEMES

The heart of SPEAKEASY s a VOTRAX SC-01 Integrated clrcult.
SPEAKEASY Is capable of pronouncing 64 phonemes, each at four
different Inflection levels, The basic {dea Is to use these 61U
phonemes and 4 inflection levels to generate Intelllgible speech, By
stringing selected phonemes together In a determined order any English
word can be spoken.

Table 1 1Is a 1list of standard VOTRAX phoneme symbols and thelr
associated hex code, duration In milliseconds, and an exampie of how
each phoneme sounds. Table 3 Is a dictionary of words and their
associated phoneme strings.

4. PROGRAMMING SPEAKEASY

SPEAKEASY can be wused from efther a baslic or assembly language
program. This sectlon explalns how to use SPEAKEASY from elther type.

The idea of programming is to comblne sequences of phonemes Into words
and then combine the words Into sentences. The phoneme sequences can
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be generated from experimentation wusing table 1, from the bhasic
vocahulary 1ist provided in tahle 3, or from Personal Perlipheral
Product's software proeram: "PHOMEME ENITOR" (see section 5 for more
detalls).,

After selecting a phoneme with a decimal value hetween 0 and 63, vyou
must also specify which inflection level Is to be used. A fixed value
is added to the baslic phoneme value to specify the Inflection level,
Table 2 Indicates the fixed value required to obtain the deslired

Inflection level. It is recommended that the Inflection level he left
at 0 wuntll the entire word Is intelligibhle, Inflections have
generally only been found to he useful In creatint a sentence

structure.

When creating sentences it has heen found that slow and dellberate
speech hecomes the most intelligent. There are three phonemes that
will generate a silent gmap: STOP, PAO, and PAl. The STOP phoneme will
cancel all sound and provide a zao, whereas the PAO and PAl phonemes
will let the sound decay naturally and then provide a gap. Experiment
with these gaps to achleve the most Intellligible speech.

Using a dictlonary to determine the proper way to pronounce a word is
very Important to achleving the best speech. Remember speech Is very
subjective. What some people understand others do not. SPEAKEASY's
volice sounds 1lke a robot talking. As you work with SPEAKEASY It will
become easier to understand. SPEAKEASY Is like a person wlth a
forelgn accent that you must become accustom to hearing.

Now that you have the phoneme strings that you want to speak, let's
move on and write a program.

In order to write a program in elther basic or assembly language It Is
essential that you understand how SPEAKEASY must be interfaced to the
software. SPEAKEASY contalns two hardware sections that make the
software lInterface very simple: a phoneme and Inflection reglster and
a '"ready for next phoneme" signal. Each phoneme has a specific
duration (refer to table 1). When a new phoneme Is written to
SPEAKEASY two things occur: the new phoneme is pronounced and the
"ready for next phoneme" signal goes to a zero (false). The "ready
for next phoneme" signal remains zero until the time equal to the
phoneme's duratlon has elapsed, then It becomes a one (true). When
the "ready for next phoneme" signal becomes a one, nothing happens to
SPEAKEASY's volce. It continues to pronouce the given phoneme., It Is
Important that the software program monltor the “ready for next
phoneme" signal and write a new phoneme as soon as it goes to a one iIn
order to produce the best sounding speech. It Is especlially Important
that the software write a "no sound" phoneme at the end of a phrase to
essentfally turn off SPEAKEASY.

The SPEAKEASY phoneme and iInflectlion register Is loaded by writing to
address 38912 (hex $9800), The lower 6 bits written to 38912
determine the phoneme and the upper 2 bits determine the Inflectlion
level, The SPEAKEASY '"ready for next phoneme" signal is sensed by
reading from address 38912 (hex $9800). SPEAKEASY Is ready for a new
phoneme If the value read from 38912 is greater than or equal to 128
(bit 7 = 1), SPEAKEASY is not ready for a new phoneme [f the value
read Is less than 128 (blt 7 =0),

With thls structure In mind let's write a basic program to say

<
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N
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"hello'". From table 3 we can ret the proper phoneme string: H EH1 UH3
L UH3 02 Ul PAO, This translates 1Into numeric string:
27,02,35,24,35,52,55,03, The following baslc program will say hello:

100 READ PH :REM GFET NEXT PHONEMFE

110 1F PEEK(38912)<128 THEN GO TO 110 :REM WAIT TIL READY
120 POKF 38912,PH :REM SET NEXT PHONEME

130 IF PH = 03 THEM STOP :REM OUIT IF DONE

140 GO TO 100 :REM G0 ABAIN SO MUCH FUNII!

150 DATA 27,02,35,24,35,52,55,03

The above program will continue to present phonemes to SPEAKEASY until
a phoneme with a value of 03 Is sant, The following examnle uses a
phoneme count to determine when It is done:

100 READ CT :REM GET PHONEME COUNT
110 READ PH :PFM GET NEXT PHONEME

120 IF PEEK(38912)<128 THEN G0 TO 120 :REM WAIT TIIL READY
130 POKF 38912,PH :REM SET NEXT PHONEME

140 CT=CT-1 :PFM ANJUST PHONEME COUNT

150 IF CT=0 THEN STOP :REM NUIT IF NONF

160 A0 TO 110 :REM ELSE CONTINUE

170 DATA 8,27,02,35,24,35,52,55,03

Both of these orograms use Inflection level 0, Try wusing other
inflection levels by changing the NATA statement. Try other words
using table 3 and puttine new Adata into the PATA statements.

Now 1f you are familiar with assemhly lancuare let's try to accomplish
the same thing with an assemhly routine:

SPEAK LDX #$00
SPEAK] LDA ¢ag8no
BPL SPFAK1
LhA PHTRL,X
STA ¢agnQ
INX
CMP #¢03
RBNE SPEAKI
BRK
PHTRL. .BYT ¢1R €02 ¢23 ¢18
LBYT £23 ¢34 ¢37 ¢n3

This program 1Is the assemhly lancuace eaquivalent of the flrst bhasic
proeram example, t will stop when a 03 phoneme Is encountered, Note
that this prosram uses a BPK instruction to exit, !f the BRK Is
renlaced with an RTS, the routine could he used as a suhroutine. Now
for the assembly lansuare equivalent of the second haslc example:

SPEAK  LDY PHTBL
INX #¢00
SPEAKL LDA $9800
BPL SPEAK1
LDA PHTRL+1,¥
STA ¢€9800
MY
nEy

~

o
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BNE SPEAK1
BRK

PHTBL .BYT $08 $1B $02 $23
BYT $18 $23 $34 $37 $03

5. PHONEME EDITOR

If It hasn't become apparent yet, It will shortly, that a program that
will help you edit the phoneme strings into thelr desired sequences
will make working with the SPEAKEASY much easler. Personal Peripheral
Products provides a program called 'phoneme editor" that Is a true
screen editor for phoneme strings. The program provides a 256 phoneme
buffer. With this buffer you can append, insert, and delete phonemes.
The phoneme buffer can be stored on tape or disk and recalled later
for future use. The phoneme editor also provides a way to speak

either a selected part of the buffer or the entire buffer, The
phoneme editor provides a way to experiment wlth different Inflection
levels, A second program "speak phoneme'" is provided to speak the

data flles created by the phoneme editor. Note that both the phoneme
editor and the speak phoneme programs work in the 5K RAM provided wlth
the basic VIC-20 (i.e. they do not require a RAM expansion board).
The programs are avallable In disk and tape versions.

6. PERSONAL PERIPHERAL PRODUCTS LIMITED WARRANTY

PERSONAL PERIPHERAL PRODUCTS warrants to the original purchaser of
this product that It shall be free of defects resulting from faulty
manufacture of the product or Its components for a perlod of ninety
(90) days from the date of purchase. This warranty is void If the
hardware has been damaged by accldent or unreasonable use, neglect,
improper service or other causes not arising out of defects in
material or consruction., If your SPEAKEASY falls to operate during the
first 90 days, return It postage prepald and insured, with your name,
address, proof of the date of purchase and a brief description of the
problem to PERSONAL PERIPHERAL PRODUCTS, P.O. BOX 3423, AURORA,
ILLINOIS 60505, |If your unlt Is found to be factory defectlve during
the flirst 90 days, It will be repalired or replaced at no cost to you,
If the unit Is found to have been consumer damaged or abused and
therefore not covered by the warranty, then you will be advised, In
advance, of the repalr costs. This warranty Is made In i1leu of any
other express warranty, and except for the foregolng warranty which Is
exclusive, there Is no other express warranty being made. This
warranty glves you speclific legal rights, and you may have other
rights which vary from state to state.

If your SPEAKEASY requlres service after expiration of the §0 day
1imited warranty period, PERSONAL PERIPHERAL PRODUCTS wlll service the
board and put it In working condition or replace It with a
reconditioned model (at our option), upon receipt of vyour board,
postage prepaid and Insured, with your check payable to PERSONAL
PERIPHERAL PRODUCTS 1in the amount $15.00. This offer Is vold If the
SPEAKEASY has been modiflied or serviced by anyone other than PERSONAL
PERIPHERAL PRODUCTS. If this offer 1Is determined by PERSONAL
PERIPHERAL PRODUCTS to be vold, then you will be advised, In advance,
of the repair costs.

When returning a board for service (in warranty or not) please allow 4



to 6 weeks for repalr and return.

CODE

azess
00/00
01/01
02702
03/03
0L /04
05/05
06/06
07/07
08/08
09/09
10/0A
11/08
12/70C
13700
14/0€E
15/0F
16/10
17/11
18712
19/13
20/1%
21/15
22/16
23/17
24/18
25/19
26/1A
27/18
28/1C
29/1D
30/1E
31/1F

NOTES:

SYMBOL DUR(MS) EXAMPLE CODE SYMBOL DUR(MS)

EH3
EH2
EH1

59
71
121

less 32/20 A 185
enemy 33721 AY 65
plegsure  34/22 Y1 80
no sound 35/23 UH3 L7
button 36/24 AH 250
grade 37/25 P 103
grade 38/26 O 185
vislon = 39/27 | 185
father 40/28 U 185
credlt 41729 v 103
inhablt 42/2A T 71
indigo 43/28 R 90
money 44/2C E 185
run us5/2n W 80
ball U6/2E AE 185
veln u7/2F AEl 103
chalk 4L8/30 AW2 90
shoe 49/31 UH2 71
200 50/32 UH1 103
awful 51/33 UH 185
ring 52/34 02 80
hot 53/35 01 121
looking S4/36 11U 59
foot 55/37 Ul 90
laugh 56/38 THV 80
pick 57/39 TH 71
judge 58/3A ER 146
heart 59/3B EH 185
gum 60/3C E1 121
fat 61/3D AW 250
sald 62/3E PAl 185
grass 63/3F STOP L7
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EXAMPLE
able
say
yellow
direction
pot

put
hold
win
who
penny
talk
red

eat
water
back
apple
flaw
about
but

up

toe
told
few
you
then
three
bird
wet

sSee
ball

no sound
no sound

1) Duratlon Is measured when the clock Is adjusted to 720 KHz.
2) "T" must precede "CH" to produce "CH" sound.
3) D" must precede "J" to produce "J" sound.

PHONEME CHART == TABLE 1

INFLECTION VALUE TO ADD

LEVEL TO PHONEME
SEEEEEERER®R EEESECESORES®w
0 00/00
1 6L4/40
2 128780
3 192/C0

INFLECTION LEVEL CHART =~ TABLE 2
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2) Al AY ¥ H) Al AY Y1 T CH
address UH2 D R EH1 S S has H AE I3 2
after AE F T ER have H AE UH3 V
again UH1 G EH N he H E
and AEl EH3 I3 N D heart H AHL R T
answer AEl I3 N S R R hello H EHl UH3 L UH3 02 Ul
apple AEl EH3 P UH3 L her H ER R
April Al AY P R UH3 L his H I Z
at AEl EH3 T hour’ AH1 Ul ER
August AW G EH2 S T hundred H UH1 N D R EH2 D
B) BBEY I) AHI2Y
before B E1 F O R in I N
begin B E1 G I3 I1 N inch I1 N T CH
but B UHl UH3 T inside I3 N S AHl E1 D
by B AH1 E1 is I 2
it Il T
C)SSEY
call K AW L J) DDJAAY Y
can K AE EH3 EH3 N jacket D J AEl EH3 K EH3 T
car K AH R January D J AEl I3 N Y1 Ul EH3 I3 R E1
cents S EH3 EH1 N S July D J IU L AH1 E1
change T CH EH3 AL Y ND J jump J UHl1 UH2 M P
check T CH EH K June D J IU U N
clock K L AH1 UH3 K
correct K R R EH1 K PAO T K) KKAAY Y
D) DDEY L) EHL EH3 L
data D Al AY DT UH2 left L EH2 UH3 F T
date D Al AY Y1 T light L UH3 AH2 Y1 T
day D EH3 Al AY live L I1 V
December D Y1l S EH2 EH2 M B R love I UHL UHl Vv
degrees DI2GREl1Y Z
did DI D M) EH1 UH3 M M
dime D AHl EH3 Y M man M AE EH3 N
direction D ER EH1 K SH UH3 N manage M AEl EH3 N I3 D J
divide(d) D I3 V AH1 UH3 E1 D March M AH1 UH3 R T CH
does D UH1l UHL 2 (E1 D) May M EH3 Al AY
dollar D UH3 AH1 L UH3 R me ME
done D UH1l UH3 N N men M EH1 I3 N
mile M AH1 I3 UH3 L
E)} El1ElY million M I1 L Yl UH3 N
east E Y1 S T minus M AH1 Y N UH3 S
eight Al AY Y1 T minute M I1 N I3 T
eighteen Al AY Y1 T PAO El E1 N Miss M I2 S S
eighty Al AY Y1 DY Monday M UHL N D Al AY
eleven UH3 L EHl1 V EH3 N month M UHL N TH
enter EH1 N T ER Mr. M I2 S T ER
equal E K W UH3 L Mrs. M Il S I2 2
exit EHL EH3 G PAO 2 I1 I3 T multiply M UH1 UHZ L T UH2 UH3 P L AH] EH3 Y
F) EHEH2 F F N) EHl EH2 N N
face F Al AY Y1 S name N AL AY Y M
fall F AW L negative N EH1 EH3 G UH2 T I1 V
fast F AE EH3 S T newspaper N IU Ul z2 P AL AY P R
February F EH1 B Y1 Ul EH3 I3 REL npickel N Il I3 K UH3 L
feet FET nine N AHl I3 Y N
fifteen F I1 F T E1 E1 N nineteen N AH1 I3 Y N T E1 E1 N
fifty F Il P TY ninety N AH1 I3 YNTY
first FERRS T no N UH3 01 Ul =
five F UH3 AHl E1 V north N O R TH
flower F L AH1 W ER not N AHL T
foot F 001 001 T November N Ol V EH2 EH3 M B ER
forty F Ol RDT Y number N UH2 UH3 M B ER
four F O R
fourteen F O R T PAO E1 E1 N 0) O Ul
Friday F R AH1 E1 D Al AY o'clock 01 K L AH1 K
from F R UH1 M October AH1 K PAO T 02 Ul B R
of UH2 V
G) DDJEY off AW F
gave G Al AY Y V on AH UH3 N N
get G EH1 EH2 T one W UH N
give G Il 12V open O P UH3 N
good G 00l 0Ol UH3 D out AHL Ul T
grade G R Al AY Y1 D outside AH2 UH3 Ul T S AHl1 EH3 Y D

over Ol Ul V ER

SPEAKEASY WORD LIST - Table 3



P) PPELY

paid P Al AY Y D

paper P Al AY P ER
penny P EHl EH3 N Y
percent P RS EHL N T
phone F O UL N

pPlease P L El1 E1 Z
plus P L UHL UH3 S S
positive

postage POl ST I3 DJ

Q) KK Yl IUUL UL

quarter K W O1 R T ER
question K W EH1 S T CH UH3 N
quiet K W AHL Y EH3 T

quit KWIlT

quite KWUHl1 YT

R) AHL AH2 ER
report REl1 POl RT

return R E1 T ER RN

right R AH2 UH3 E1 T

s} EHl1 EH3 S S

said S EH1l I3 D

Saturday S AEl EH3 DT R D Al AY
school S KUL Ul L

second S EH1 K UH2 N T
September S EH2 P T EH1 M B R
seven S EHl V EH3 N
seventeen S EHl V EH
seventy S EHl V EH3
several S EH1 V R UH
she SH El E1

signal S I1 G N UH3 L

six S I1 K S

sixteen S I1 K S T El1 E1 N
sixty SI1KSTY

south S AH1 02 Ul TH
spring S P R I1 NG

stamp S T AEl EH3 M P

start S TAHL R T

state S T AL AY Y1 T

statement S T AL AY TMEH3 N T
stop S T AH UH3 P

store S TOR

sub S UHl UH2 B

sum S UH1 UH2 M

summer S UHl1 UH2 M ER

Sunday S UH1 N N D A2 AY

teacher T E1 T CH ER
telephone T EH1 L UH3 F Ol UL N

television T EHl L UH3 V X2 ZH UH3 N

ten T EH3 TH1L N

that THV AEl EH3 T

the THV UH3 UH3 UH3

them THV EH1 EH3 M

then THV EHl EH3 N

there THV EH2 A2 R

these THV El E1 Z

thirty THERRT Y

thirteen TH R ER T PAO EL E1 N
this THV I S

thousand TH AHl UH3 Ul Z EH3 N D
three TH REl Y

Thursday TH TH ER R Z D Al AY
time T AH1 E1 M

today T UM2 D A AY

total T Ol UL T UH3 L

try T R AHL I3 AY

Tuesday T IU Ul Ul Z D Al AY
twelve T W EH2 EH3 L V
twenty T W EH2 EH3I N T Y

two T IU Ul Ul
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U) Y IU UL Ul
until UH2 N T Il UH3 L
use Y1 IU U 2

V) VVEY
voice V Ol UH3 El S
volume V aH1 L Y1 Ul M

W) D UHL B UH3 L Y1 TU Ul

walk W AW K

watch W AW2 AH1 T CH

Wednesday W EH1 N Z D Al AY ‘
west W EHL S T ‘
what W UH1 T

when W EHl1 N

where W EH2 A2 R

which W I1 T CH

why W UH3 AH1 El

winter W Il I3 N T ER

with W I2 TH

without W I2 TH UH3 AHZ U1 T

woman W OOl M UH3 N

women W I1 M UH3 N

would W Ul IU IU D

wrong R AW NG

X) EHl EH3 K PAO s
Y) WAHL 12 Y

Z) ZZEY
zero 2 Il R UH3 O

SPEAKEASY WORD LIST - Table 3
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