. ZX81TALK-BACK

by DaVe Goodman

* Add speech to your programs

* Allophone set provides
unlimited vocabulary

* Plugs directly into expansion
socket or motherboard

* Entry from simple PEEK and

POKE in BASIC

* Audio output to external amplifier
or our ‘Sound-on-TV’

search and development has been

done in the field of human speech
synthesis. All languages have their own
complex speech sounds, or ALLO-
PHONES, which are strung together to
form recognisable words. The SHAW
alphabet gives an indication of speech
sounds, as many schoolchildren are
probably aware.

Simple words like ‘cad’ use the
letters ‘see’, ‘ae’, and ‘tee’. Stringing
these allophones together will produce
the sound ‘seat’, not at all like ‘cat’, so
letters of the alphabet are pronounced
differently according to where they are
used!

General Instruments’ SPO256 Ora-
tor-Speech Processor makes use of the
allophone system by storing sounds,
with instructions, in 16K ROM. A Micro-
troller control data flow from ROM to a
digital filter where speech elements are
linked together, along with pitch and
amplitude information. The resulting
information is pulse width modulated,
producing a digital output which has to
be low pass filtered to produce recog-
nisable speech.

Sixty-three allophones are available
for use, and by concatenating indivi-
dual sounds, reproduction of entire
word lengths is possible. This is very
flexible, although speech quality is not
as good as systems where complete
words are stored.

Circuit Description
Address lines AQ to Al5 are de-
coded by IC1, 2and 3 to give amemory-
mapped ‘PORT’ address of 16417. This
address has not been allocated to the
working system of the ZX81, and as it
also has a RAM location it is ideal for
use in this application. Writing to this
address (POKE 16417) places a nega-
tive puise on IC5 pin 20 Address Load
input. Data written into IC5, on pins 13

8

For many years considerable re-

to 18, is then loaded onto the input port,
where it is processed to give speech
output on pin 24. The circuitry of TR1
forms a low pass filter, to remove any
H.F. content from the speech, and the
resultant signal is amplified to a usable
level of 100-500mV with the output on
pin 1 (pin 2 is the OV or screen).
Obviously, the computer can supply
data at a far greater rate than it can be
processed by IC5, so pin 8 (standby) is
used toenable IC6 if the ‘PORT address
is read (PEEKed).

With suitable programming IC6 will
place D@ to D8 to binary 0 and a
software loop will prevent further data
being entered to IC5 until the standby
output resets. One problem, however,
becomes apparent when the system is
first switched on; R1 and C7 reset the
SP0256 and pin 8 goes low. While the
ZX81 CPU is resetting RAM locations,
IC6 is enabled and data is prematurely
entered, causing the computer to
crash. IC4b, C13, and D1 hold IC6 pins
1 and 19 high to prevent this happen-
ing. Entering the command NEW can
also cause this problem, but not if you
are using 1 to 16K RAM. C13 may need
to increase in value if larger RAM is
used, and this is a subject for experi-
mentation.

Construction

Insert all 48 track pins through the
holes marked with a circle, and solder
them on both sides of the PCB. Fit
resistors R1 to R7; if using the new 1%
resistors with 5 band colour codes
make sure that the values are correct.
Finally, fit all capacitors, noting the
polarity marking on C10. Do not insert
the ICs yet. Solder all components to
the PCB, clean, and inspect your work.
Many faults can be cleared by using
thinners and a stiff brush to remove all
flux and solder splashes from the PCB.

If you do not possess a mother-

board, fita 2 x 23 socket (RK35Q) tothe
edge connector and solder all pins.
Otherwise plug the module into your
ZX81.

Testing

Apply power. If all is well the cursor
will appear as normal. Use a voltmeter
to check that the OV and +5V rails are
correct on the PCB. Switch off and
insert the six ICs into their sockets. Re-
apply power. The cursor should appear
again. You will need either an external
amplifier or our sound/video project
with connections to pins 1 and 2 on the
module. Turn the ampilifier or TV vol-
ume control to an acceptable level
and type in POKE 16417, 197 followed
by NEWLINE. You should hear the
allophone ‘oy’ and a continuous ‘e’
sound. Type POKE 16417, @ NEWLINE
and the sound will cease. Thus far, all
should be well. Now enter program 1
and run it. Various prompts and direc-
tions appear during the program run
and allophone sounds, not words, will
be heard. Run the program several
times to familiarise yourself with each
sound and code number.

Using the Talkback

If you refer to the Sinclair Manual
page 178, you will see that address
16417 is not used by the working
system. Fortunately this address, being
part of the memory map, has a loca-
tion in RAM which makes it ideal for use
a a ‘PORT'. Data POKEd to this address
is read by the SPO256 chip, so the
numbers entered must range from 192
to 255 to suit.

Table 1 gives a list of numbers and
their equivalent allophone sound. Also
shown is a list of ZX81 characters
corresponding to each number and
allophone. If a word, like COMPUTER, is
phonetically split into a series of vowels
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Figure 1. Circuit diagram.
and consonants the allophone equiva-
lent will be something like this:
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sound like ‘see’, but 'k’ as in kite. A short
pause, e.g. code 194 (50ms) inserted
between C and computer enhances the
C, as can be heard in program 2. |f you
ran the test program, you will have
heard each allophone spoken, and be
already familiar with the sounds avail-
able, so now enter program 2.
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Figure 2. PCB artwork and legend.




CHRS  CODE  ALLOPHONE
192 PAUSE 10ms
AT 193 PAUSE 30ms
TAB 194 PAUSE 50ms
CODE 196 PAUSE 200ms
VAL 197 oY

LEN 198 AY

SIN 199 EH

coS 200 KK3

TAN 201 PP

ASN 202 JH

ACS 203 NN

ATN 204 1H

LN 205 T2

EXP 206 RR1

INT 207 AX

SQR 208 MM

SGN 209 T

ABS 210 DH1

PEEK 211 Iy

USR 212 EY

STRS 213 DD1

TABLE 1

The technique used in this pro-
gram relies on placing allophone code
numbers as CHRS in line 1 after the
REM statement. Altogetherthere are 18
CHR8inthis line, including pauses. The
first address after REM is 16514, so
each character has its own address up
to 16532. The value of each address is
POKEd into variable A, this being the
PORT address of the speech proces-
sor, and line 1 is scanned, a charac-
ter at a time, by line 10.

A software loop is set up by line 25 to
allow time for each allophone to be
spoken before continuing with the next
instruction. Try removing line 25 from

CHRS CODE ALLOPHONE
CHR% 214 oow
NOT 215 AO
e 216 AA
OR 2/ NE
AND 218 AE
<= 219 HH1
>= 220 BU
<> 22l TH
THEN 222 uo
TO 223 uoo
STEP 224 ou
LPRINT 225 DD2
LLIST 226 GG
STOP 227 VE
SLOW 228 GU
FAST 229 SSH
NEW 230 SZ
SCROLL 231 R
CONT 232 RE
DIM 233 KER
REM 234 KU

the program and listening to the dif-
ference.

Maybe you have your own routines
for POKEing numbers into port loca-
tions, so | won’t go into programming
techniques on the ZX81. Needless to
say, if using this method the address
must be found for the first charac-
ter to be read after REM, otherwise your
program may crash. Some of the allo-
phone CHRS must be entered in com-
mand word mode. One way of doing this
is to first enter THEN (shift CHRS) to
change the cursor from L to K, and then
enter the command word. Step the
cursor back to THEN and RUBOUT.

Program 1.
REM TEST PROGRAM

FOR 235 ZER
GOTO 236 NA
GOSuB 237 HE
INPUT 238 ww
LOAD 289 RE
LIS 240 WH
HE 241 YUH
PAUSE 242 CH
NEXT 243 ERE
POKE 244 ERR
PRINT 245 uo
PLOT 246 DH2
RUN 247 SS
SAVE 248 NNN
RAND 249 HER
IF 250 OR
CLS 251 AR
UNPLOT 252 YR
CLEAR 253 GGG
RETURN 254 EL
COPY 255 BB

Step the cursor forward past the com-
mand word, and continue with the next
CHRS. Always add aspace (192 or ") at
the end of the character string or insert
POKE 164170 at the end of your
program, otherwise speech will con-
tinue.

FOR-NEXT or PAUSE delays can be
entered after the POKE 16417 com-
mand to slow down speech if you find
that it talks too fast. Use codes 192 to
196 to add pauses between allophones
where required. Previous sounds
spoken can then be emphasised to suit
the word formation, and speech made
more intelligible.
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LET A = 197

I[LET PORT = 16417

PRIMT "PRESS NEWI.INE "

IF INKEYS§ = " " THEN GOTO 5

PRINT "ALLOPHONE ""OY"" WILI. BRE SPOKEN "

PAUSE 250

POKE PORT,A

POKE PORT, O

CclIs

PRINT "NUMBER 197 TO 255 WIII. BF DISPIAYED,
AND THE ALLOPHONE SPOKEN."

PAUSE 500

FTOR"A =" 187 TO 255

BRINTSNT B0, N4sA

POKE PCRT,A

FOR B = 0 TO 10

NEXT B

POKE PORT, 192

NEXT A

POKE FORT, 192

PRIRT AT 15,0;"PRESS MEWI.INE TO REPEAT TESTS"

INPUT AS
CIs
GOTO 11

Program 2.

REM LEN "" AT AND SQR "" TAR USR DIM AT **
SQR TAN LET CHRS LN NEXT ""

LET A = 16417

LET B = 16514

REM NUMBER OF CHRS$

FOR C = B TO (B+17)

POKE A,PEEK C

REM WORD LENGTH

IF PECK A=0 THEN GOTO 25

NEXT C

Cis

PRINT " ""I AM A COMPUTER"" '

PRINT AT 18,0;"PRESS NEWLINE"

INPUT AS

GOTO 1

10

7 off

2 off

4 off

1 pkt

ZX81 TALKBACK PARTS LIST

Resistors — alf 0.4W 1% metal fitm

Rl 100k

R2 4x7

#®3 82k

R4 10k

‘RS 470k

RS 262

R7 470R

RS 1k

Capacitors

CI-7 inc 100nF Disc Cevarmc

8 470nF Polycarbonate

9 4n7f Polycarbunate

Cib 10uF 35V PC £lectroiytic

<l 1uF 35V Tantajum

ci2 A70pf Ceramic

13 2R2F Coramic

Semiconductors

b1 INd48

1R BC548

iIC1.4 741527

02 T4L528

3 7ALS30

ICS $PO256

(=] 7415240

Mecailonsous
14-pm DAL st
20-pin DIL skt
28-pin Dit. skt
ZXB1 voice pch
Verapin 2141
Track Pin

1 phkt

(M100K)
(M4KT7)
(M82K)
{M10K)

(M470K)

(M2K2) -

(MA70R;
{M1K)

(BX03D)
(WWA9D)
(Ww26D)

(FFOAE)
(WWE60Q)
(WX64U)
(WX72P)

(QL=0B)
(Q273Q)
(YF18U)
(YF19V)
(YF20W)

(FL82D)

A set of parts is availabie to build the ZX81 Talkback.
Order As LKO1B Price £24.95
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