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Semiconductors

D1 thru D4,D6 thru D8—1N2069 or
equivalent silicon diode

D5—1N4737 or equivalent 7.5-volt
zener diode

Q1 thru Q4—2N3904 or equivalent npn
silicon transistor

Capacitors (10 volts)
C1,C20,C25—0.047-pF disc
C2-—1000-uF electrolytic
C3,C6,C7,C24—0.01-uF disc
C4,C5—0.0047-uF disc
C8,C10,C14,C16—0.068-uF disc
C9,C11,C12,C21—0.1-pF disc
C13—10-xF electrolytic
C15—0.001-xF disc
C17,C23,C30—4.7-uF electrolytic
C18,C22,C26—1-uF electrolytic
C19,C27 thru C29—47-4F electrolytic

Resistors (V4 -watt, 10% tolerance)
R1—27 ohms
R2,R3—470,000 ohms
R4,R8,R11—47,000 ohms
R5—22,000 ohms
R6-—220,000 ohms

R7—1 megohm
R9—10,000 ohms
R10—6800 ohms
R12—68,000 ochms
R13—27,000 ohms
R14—33,000 ohms
R15,R20,R22—4700 ohms
R16—470 ohms

PARTS LIST

R17—2200 ohms

R18—8200 ohms

R19—15,000 ohms

R21—3300 ohms

R24—5600 ohms

R27,R32—2.2 megohms

R28—91,000 ohms

R30—18,000 ohms

R33—100,000 ohms _

R23—200,000 ohms, 5%

R26—24,000 ohms, 5%

R29—30,000 ohms, 5%

R31—4300 ohms, 5% ”

R25—20,000-ohm, linear-taper poten-
tiometer,

Miscellaneous

S1—Spst switch

T1—Microtran No. T2106 transformer
Printed-circuit board or perforated
board and soldering hardware (see
text); electret microphone (Radio
Shack Cat. No. 270-090 or similar);
miniature 8-ohm speakers (three in
series to make 24-ohm impedance;
see text); socket for IC1 (see text);
suitable enclosure; stranded hookup
wire; machine hardware; solder; etc.

Note: The following items are available
from A. Caristi, 69 White Pond Rd.,
Waldwick, NJ 07463: Etched and drilled
pc board for $8.75 and MC34018P inte-
grated circuit for $10.00. Add $1.00 for
S&H. New Jersey residents, add sales tax.

phone line. There’s no on-chip pro-
vision for adjusting microphone gain
for different microphone sensitivi-
ties. However, this can be accom-
plished externally by selecting the ap-
propriate value for R24. The 5600
ohms shown is a good choice for the
specific microphone called for in the
Parts List.

Also built into IC/ is an amplifier
that can drive a 24-ohm speaker at
100 milliwatts of power. Thisis suffi-
cient for normal listening volume
and can be adjusted as desired with
VOLUME control R25. To minimize
distortion when very large signal ex-
cursions are received from the tele-
phone line, the speaker amplifier in-
corporates a peak limiter that oper-
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ates as an automatic gain control.
Because 24-ohm speakers aren’t
commonplace, Speakerphone uses
three ordinary 8-ohm speakers con-
nected in series to provide the impe-
dance to match ICI’s output circuit.
Use of three speakers instead of just
one gives the added benefit of pro-
viding a more pleasing sound.
Voltages at the outputs of the sig-
nal/noise detector and transmit/re-
ceive comparator are monitored by
ICI’s attenuator control section.
When no signal is on the telephone
line and the microphone is picking
up just background noise, the atten-
uator control causes each attenuator
inside ICI to run at idle. The circuit
is thus ready to swing either way, de-

pending on the source of the first val-
id signal detected from the telephone
line or microphone.

Assoon as a signal is detected at ei-
ther input, the transmit/receive com-
parator switches state to indicate the
presence of one of the signals. The
signal/noise detector then permits
the attenuator control to set the at-
tenuators to the required state. As a
conversation on the telephone line
alternates between the parties at ei-
ther end of the line, the attenuator
control quickly switches back and
forth to provide proper amplifica-
tion of the voice signals present on
the line.

Construction

Except for the microphone, speak-
ers, VOLUME control and switch, the
entire circuit of the Speakerphone
can be contained on a printed-circuit
board measuring 4” square or a
slightly larger perforated board us-
ing appropriate soldering hardware.
You can fabricate your own pc
board, using the actual-size etch-
ing-and-drilling guide given in Fig. 3.
Alternatively, you can buy a pc
board ready for wiring from the
source given in the Note in the Parts
List. Whichever construction meth-
od you decide to use, parts place-
ment isn’t critical.

The layout for the pc board (which
can also be followed for perf-board
construction) is shown in Fig. 4. Use
a socket for ICI. If you can’t find a
28-pin socket, use two sockets with
fewer pins and, after cutting off the
excess pins, mate them to make up a
28-pin socket. Solder the socket to
the pc board now, but do noft install
the IC in it until instructed to do so.

Make sure all diodes and electro-
lytic capacitors are properly polar-
ized (see in Fig. 4) before soldering
their leads to the pc board’s copper
pads. Similarly, make certain that
the transistor leads are plugged into
the correct holes before soldering.

Wire the board as shown. Off-the-
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