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Votraxm CMOS Phoneme Speech Synthesizer 

SC-01 SPEECH SYNTHESIZER 
1 3 9 4  Rankin 
T roy ,  MI. 4 8 0 8 3  

n 

GENERAL DESCRIPTION 

DATA SHEET 
L 

The SC-01 Speech Synthesizer i s  a completely self-contained 
soltd state dev~ce. This single chip phonetically synthesizes 
continuous speech, of unlim~ted vocabulary, from low data 
rate onputs. Figure 1. 

Soeech is synthesized by combining phonemes (the building 
L~locks of speech) in the appropriate sequence. The SC-01 
ipeech Synthesize1 contains 64 different phonemes which are 
accessed by a 6 -b~ t  code. I t  is the proper sequential 
comblnat~on of these phoneme codes that creates continuous 
speech. 

The SC.01 Speech Synthesizer is cost-effective, cansumes 
.nlnlmal power and enables 1n.house product development 
w~thout vendor dependency. Signals from the SC-01 are 
applled to an audio output device to amplify and distribute 
thr synthesized speech. See Figure 2. 

FEATURES 

Single CMOS chip 
70 bits per second 
22 pin package 
9 ma. current drain 
Wide voltage supply range 
Latched 5V. compatible inputs . Digital pitch level inputs 
Automatic inflection 
On-chip master clock circuit 
Optional external master clock 
Variety of voice effects 
Sound effects 
Customer product security 

The design of the equipment specified herein is proprietary. 
Rights for the reproduction and distribution of the data contained 
herein are granted except for the manufacture and reproduction 
of the subject equipment. 

Figure 1. ~ o t r a x a  SC-01 Speech Synthesizer 

Figure 2. SC-01 Flow Diagram 

Votraxa reserves the right to alter its product line at any time, or change specifications or design without notice and without . ,. .. 
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CMOS technology, which offers hlgh Input tmpedance and low 

power dram 

ELECTRICAL DESCRIPTION 

The SC-01 Speech Synthesizer 1s a program compatlble wtth 

existong votrax@phoneme synthesizers I t  requtres 70 b~ ts  of 

data per second for continuous speech production The 6 b ~ t  

phoneme codes are 5 volr Log~c compatlble dnd are latched for 

data bus appltcatlons. A phoneme constluctwn dlgorithrn and -- - 
filters. w l th~n  the chlp, create the svnthes~zed a~rdto oornut 

CB 

NC 

T f l  

MCRC 

MCX 

N C =  Me- 
TPX z m Canr t l on  

example word demonstrate the phoneme use, 1.e.. sound to be 

pronounced. 

Table 2 subdivtdes the 64 phoneme symbols into seven 

categories. Each category represents a different production 

feature. The first six categories are characterized by voiced, 
fricative (explred voice), and nasal sounds. The seventh 

category 1s characterized by phonemes with no sound outpu! 

PHONEME PROGRAMMING 

Manual Operat~ons: VotraxB maintains a library 01 

phonet~cally programmed words. Reference to this library and 

programming manuals will aid in word synthesis. 

Automatic Operations: ~ o t r a x a  can supply a micro-computer 

system for automatic conversion of English text into phoneme 

sequences This system IS parttcularly aseful for in-house 

vocabulary development and product security. Contact 
VotraxB for further information. 
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Table 1 

Phoneme Phoneme 
Code Symbol Word 

EH3 
EH2 V 
EH1 L/ 
PA0 
DT F5 
A2 v 
A1 
ZH V f 
AH2 
13 V 
I2 v 
I1 v 
M rJ 
N tJ 
B \ JS  
V VF 
CH' F 
SH F 
z V F  
A w l  \J 
NG rJ 
AH1 
0 0 1  d 
00 V 
L \/ 
K F S  
J *  \IF 
H F 
G V S  
F F 
0 v 5  
S F  

jacket 
enlist - 
heavy 
no sound 
butter 
made 
made 
azure 
honest 
inhibit 
inhibit - 
inhibit - 
mat - 
SUlJ 

bas 
Van 
chip - 
shop - 
zoo - 
lawful - 
thing 
father 
lo_oking 
book - 
land - 
trick 
judge - - 
hello - 
!let 
fast - 
paid - 
pa? 

T '  must precede !CH/ to prod~lce CH sound. 

'D/ must precede /J/ to produce J sound. 

Table 2. Phoneme Categories 

Phoneme Phoneme Duration Example 
Code Symbol (ms) Word 

A V 
AY 
Y1 v 

UH3 
AH V 
P i=-5 
O ' J  
I u 
u v 
Y V  
T F S  
R 
E V  
w v  
AE 
AEl 
AW2 V 
UH2 
UH1 L/ 
UH V 

0 2  v 
0 1  
I U v 
U l  
THV V F  
TH 
ER v 
EH V 
E l  v 
AW b' 

PA1 w 5  
STOP u s  

day 

day 
yard 
m iss@ 

mop 
Past 
cold 

pin 
move 

any 
p p  
red - 
meet 
win 
& 

dad 
aiie r - 
salty 
about - 
uncle - 
CUP 
for 
aboard - 
vou 

the - 
thin - 
b y  

ee_t 
be 
call 
no sound 
no sound 

According to Production Features 

P 

v V F V S F N P S 
' V o i d '  ' V o i d  

F 5  
Fricative Fricative NO 

Voiced Friut. Stop Stop Nasal Sound 

0 0 1  Z B T S M PAO 
R Z H D DT SH N PA 1 
ER J G K C H NG STOP 
L V P TH 
IU THV F 
U H 
U 1 
W 
















