Project

A Talking Telephone

Vocalizes each number digit as you ‘‘dial’’ it on
a Touch Tone-type keypad

By Steve Sokolowski

he circuit presented here will
I actually “‘speak’’ the number
you dial as you key it inon a
telephone Touch Tone-type keypad.
It accomplishes this with the aid of
the Digitalk Speech Synthesizer
made by National Semiconductor.
Aside from its novelty, this project
has its practical side. It is an excellent
means for eliminating mis-dialed tel-
ephone numbers because it serves as
a form of “‘error correction’’ as you
““dial”’ the digits of a telephone num-
ber. As you listen, you can tell if you
touched a wrong key and, if so, ter-
minate the operation before the mis-
dialed number gets through your tel-
ephone office and you are charged
for a wrong number. This feature is
particularly handy for the visually
handicapped, who can also vocally
verify that they have dialed correctly.

About the Circuit

Before getting into how the Talking
Telephone works, it isimportant that
you know something of how a stan-
dard telephone instrument works.
Though there are two main types of
telephone instruments—rotary-dial
(or pulse) and Touch Tone-types—
the latter are far more commonly
found in the modern home and of-
fice. Because of its widespread use,
the Talking Telephone was designed
around the Touch Tone system.
Touch Tone dialing was developed
by Bell Telephone some 20 years ago.
It uses pairs of eight specially selected
audio tones that are further divided
into groups of four low and four high
tones. Because tone pairs are used for
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each digit in the telephone number,
the system of dialing used is techni-
cally known as ‘“Dual Tone Multi
Frequency’’ (DTMF) dialing. A gen-
uine DTMF tone is the algebraic sum
of one tone from each of the low- and
high-frequency groups.

How these tones are used can be
visualized by referring to Fig. 1. In
(A) is shown the waveform of an 825-
Hz sinusoid that is generated by si-
multaneously pressing Row 3 but-
tons 7, 8 and 9 on the Touch Tone-
compatible keypad. The 1,336-Hz si-
nusoid waveform generated by the
tone dialer if Column 2 buttons 2, 5,
8 and 0 are pressed simultaneously is
illustrated in (B). Now, if only button
8 on the keypad is pressed, internal
circuitry sums these two tones to pro-
duce the waveform illustrated in (D).

The conventional tone-type key-
pad has only 12 buttons for the nu-
merals 0 through, * and #. Howevera
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complete DTMF keypad can have 16
buttons in all—the usual 12 plus four
more labeled A through D (see Fig.
2). These last four buttons are used
for communication with special
equipment and, as a result, are rarely
included on standard home and of-
fice telephone instruments.

By using a special DTMF receiver
integrated circuit, the dialing tones
of the telephone instrument can be
converted into binary codes that can
subsequently be fed into the Data in-
put of the Digitalker IC. These bi-
nary codes are converted by the Digi-
talker chip into words that are vocal-
ized through a speaker.

The specialty integrated circuit
that accomplishes the above is the
G8870 DTMF Receiver chip manu-
factured by California Micro De-
vices. It is quite sophisticated, as
demonstrated by the block diagram
of its internal circuitry shown in Fig.
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Fig. 3. Block diagram of circuitry inside the G8870 DTMF Receiver chip.
number) you wish to be vocalized
through a speaker is placed.
. . Word Address Word Address Word Address
Table 2 lists the 11 binary codes w8 swl w8 swl w8 sl
you need for this project. These are is Digitalker 0011 0000 0000
. . . 1 0011 0001 0001
all contained inside the SSR1 RAM o o100 0010
i i E 1 0011 0011 0011
th.at. comes as a pasw element in the 5 orilo1co 0100
Digitalker kit. Since the SSR2 RAM IVE 0011 0101 SER 0101
. . . . . Ix 0011 0110 MIT 0110
is not needed in this project, store it SEVEN 0011 0111 0111
a EIGHT 000 0011 1000 ER 1000
away in a safe place. You may want N NE 001 0011 1001 1001
. . T 010 N ER 1010
to use it at some future time for an- £L S PERE oo oo £ o
g g g ™ 100 D 0011 1100 1 1100
other talking circuit. T TEEN 1101 0011 1101 s 1101
g - f URTEEN 1110 EL 0011 1110 TE 1110
. So far, we have discussed th.e de P Brien 17 s o1 1117 rE
vice that converts the DTMF signal XTEEN 0000 N 0000 MBER 0000
A A . V NTEEN 0001 400HZ  TONE 0001 0001
of atonedialer into a binary code and HTEEN 0010 HZ TONE 0010 0010
o0 5 ETEEN 0011 S SILE 0011
the Digitalker that accepts this code 0100  4OMS SILE 0100 0100
. F 0101 BOMS SILENCE 00 0101 R 0101
as input and transforms it into the 0110 MS  SILENCE 00 0110 RENTHESIS 0110
i N N 0111 S SILENCE 00 01N CENT 0111
word that is to be vocalized. How this o0 To0 pLEsse 0
i 3 i v oTY 001 1001 PLUS 001
is ac.compllshed is as follpws: o o 1000 PLUS o
Pins 1 and 2 of ICI in Fig. 6(A) Y 1011 N 1011 POUND on
a D 1100 1100 PULSES 100
connect directly across the telephone HOUSAND 1101 E 101 RATE 101
a ILLION 1110 o] R 1130 1110
line through the CI1/R1 and C2/R2 0 1111 P 1111 DY 1111
3 a5 0000 Q 0000 GHT 0000
networks, respectively. This input al- 5001 5001 s 5001
lows the DTMF signal that is generat- 009 . %]? OND et
ed by pressing one of the keys on the 100 u 0100 CE 0100
y p g E b t 101 A LON 0101 ED 0101
tone dialer to be passed to the com- 0110 0 0110 R 0110
5 5 5 5 o R 011 ART 0111
plex filtering and switching electron- 000 AT 000 op 1000
. . 003
ics inside IC1. The binary code that & ATER ool a el
1 on 1" 1011
corresponds to the key pressed, listed o — 0 o0
i i i i 110 HOUR 01 101
in Table 1, is made available at pins no 0 " T na
11 through 14 of IC1. m NCHES 1M I6HT 11

Compare Tables 1 and 2 for a mo-
ment. The whole idea of this project

NOTE 1: "SS" makes any single word plural
NOTE 2: Address 143 (WEIGHT) is the last legal address in this particular word list.
Exceeding address 143 will produce pieces of unintelligible invalid speech data.
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—
a4 R cf required positive-going pulse every
oL Loak 18 time a valid tone is detected at the in-
— Wy 1
17 > To Point "H” put of this IC.
To {glephom alaeqm zggx The positive-going pulse is coupled
" - 16 AN directly to pin 4 of IC3 in Fig. 6(B)
TR . 0
— W * 2 15 +3V When any key on the dialer keypad is
R 3 STROBE T pressed, two actions occur. The first
160K I 1K is placement of the appropriate bi-
---------- nary code on the Data Input lines of
n n 16y > To Point "a" .

47X 49.9% P T 3 To Point "B IC3. The second is that the needed
H . 1 L0 M i — }: ;g::: :g: positive-going pulse is generated by
D 2 5 % To Point "E" the DTMF Receiver and is available

—° e ¢ Jppim % | atpin10of ICI in Fig. 6(B).
6 u L The MMS52164 shown in Fig. 6(B)
9 10 14 162 as IC4 is the SSR1 ROM that is pro-
; . —l 58| e wed PROM grammed with the vocabulary data

v listed in Table 2.
' \_m_] +50 —j Resistors R15 and R 16 and capaci-
¥TLL

tor C6inthe IC6 circuit make up a fil-
3.50Mz. ter, while IC7 is a low-voltage power
amplifier whose output level is ad-
justable by VOLUME control RI7.
Vocalization is accomplished by ca-
pacitively coupling the output at pin
5 of IC7 through CI0 to a small
speaker as shown.

Power for the Talking Telephone
is provided by a common 9-volt, 500-

1)

R1?

v, Sggwns 4 milliampere dc¢ plug-in wall power
supply, as shown in Fig. 7. The raw
s dc output from this power supply is
10 filtered by C4 and regulated to 5 volts
Point A 5| SHL (LSB) AB 25 Speaker by regulator chip IC5. It is then deliv-
Pt b :{: e o ] ered to the circuitry shown in Fig. 6.
My I .
i ] 1186 5[0 g Construction
Point € 57 sup cusmy 2; There is nothing critical about com-
A9 ponent layout or conductor routing
P 72 when assembling this project. There-
ffm :ig 3; fore, you can use either printed-cir-
wg 5| RONEN 28 21‘15 19(22/23)1[2(3]4[5(6]7]8 cuit wiring or point-to-point wiring
16 e 1¢4 | on perforated board that has holes
e J MRLLER See Text L on 0.l-inch centers using suitable
20| ap mata 1 9‘10 a5 [16]17 1 i o ‘derine bacd
o l ire Wrap or soldering hardware.
RDATA 3 Whichever approach you choose, it is
\L g o d a good idea to use sockets for all DIP
RDATE 6 integrated circuits.
RDATE 7 . .
RDATA 8 If you wish, you can fabricate your
2 1
Point H
Fig. 6. Schematic diagram of basic
Talking Telephone circuitry shown
in two parts.
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