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NEW IDEAS 
Add-on scope multiplexer 

HAVING A DUAL-TRACE SCOPE IS A LUX­

ury that many of us, unfortunately, 
must do without. However, with 
the simple circuit we'll describe, 
you can add dual-trace capability 
to your single-trace scope at a cost 
of less than $5. Unfortunately, the 
device has one major "drawback," 
it only monitors logic levels (TTL 
and CMOS) ; but at that price, who 
cares! 

How it works 
Figure 1 shows the multiplexing 

circuit that lets you view two traces 
simultaneously. The operation of 
the unit revolves around three 
IC's: a 4093 quad NAND Schmitt­
trigger, 4066 quad analog-switch, 
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and a 7555 timer (that is used to 
gate IC2-b and IC2-c on or off.) 

The device can be powered from 
a supply ranging of'from 4.5 to 15 
volts, and draws less than 2 rnA. 
With a supply of 5 volts, the unit 
may be used to monitor TTL or 
CMOS logic-levels. At higher sup­
ply voltages (15 volts), it may be 
used to check only CMOS logic 
signals. 

To make the operation . of the 
unit a little easier to understand, 
we'll first look at the two input cir­
cuits separately and then see how 
the switching action of the circuit 
is handled. 

When a high is fed to PROBE11N, it 
is inverted by IC1-a and once again 
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by IC1-b, so that the input to IC2-a 
is high. That high causes .the 
"switch contacts" in IC2-a to close. 
With the "contacts" closed, a high­
level output is presented to the 
input of IC2-b. 

Meanwhile, let's suppose that a 
high is fed to PROBE 2 IN. That signal 
is then inverted by IC1-d and rou­
ted to IC2-d, causing its "contacts" 
to open and the unit to output a 
logic-level high. The output of IC2-
d is then fed to IC2-c. 

Unless a gating pulse is pre­
sented to both IC2-c and IC2-d, 
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NEW IDEAS 
This column is devoted to new ideas, cir­

cuits, device applications, construction tech­
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, for U.S. residents only, 
Panavise will donate their model 333-The 
Rapid Assembly Circuit Board Holder, having 
a retail price of $39.95. It features an eight­
position rotating adjustment, indexing at 45-
degree increments, and six positive lock posi­
tions in the vertical plane, giving you a full ten­
inch height adjustment for comfortable work­
ing. 

1. agree to the above terms, and grani 
Radio-Electronics Magazine the right to 
publish my idea and to subsequently re­
publish my idea in collections or compilations 
of reprints of similar articles. I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 

Title of Idea 

Signature 

Print Name Date 

Street 

City State Zip 
Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 

200 Park Ave. South, 
New York, NV 10003 
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STATE OF SOLID STATE 
continued from page 101 

power-supply rejection ratio 
(PSRR) is 30 dB. 

Figure 4 shows how the 
ULN-3784B is used as an amplifier 
with bass and treble controls. 

Additional information on both 
devices is available on request 
from Sprague Electric Company, 
Semiconductor Division, 115 
Northeast Cutoff, Worcester, MA 
01606. Refer to Engineering Bul­
letin 21717.12 for the ULN-3784B 
and to Engineering Bulletin 
21717.23 for the ULN-3705M low­
voltage amplifier. R-E 

A QUALITY TRIPLE-REGULATED 
POWER SUPPLY AT A LOW, 
LOW PRICE!! 

This DC triple regulated variable power supply 
has all the features you could ask for plus a fu ll1 
year guarantee. Fully adjustable from 1 y, VDC to 
35 VDC! Three completely independent supplies 
that offer many advantages! They can be either a 
pos. supply or a neg. supply .. . they can also be 
stacked in series so that a 5V and two 15V sup· 
plies can total a 35 VDC supply or any combina­
tion of the three ... (after one of the terminals is 
grounded to give it a reference) ... for the first t ime 
you can now purchase this American made fully 
adjustable power supply at a price that is one­
half of what you'd expect to payl 

NOT A 
KIT! 

$119 88 FULL 1 
YEAR 

· REPLACE· 
MENT 

WARRANTY 
-Made In The United States-

SPECIFICATIONS---------------------, 
3 outputs: 

Fixed 5 VDC ± 0.2V 
2 variable ,S;1 V. V to ~15 VDC 
Polarity-floating; can be used as pos. or neg. 

Ripple less than 1 OmV at full load, 
Regulation ::; 1% no load to full load, 
Line Regulation < 0.2% 108 VAC to 135 VAC. 

Current: 
Fixed supply 1.0 amp max. 
Variable supplies 0.5 amp max. · 

Protection built in, current limiting, with 
thermal shutdown. 

Power: 108-135 VAC. 
Dimensions: BY<'' x 3W' x 7W' (WxHxD) 
Wood grain finished metal case. 
Weight: 4 lbs., 9 ozs. 
Lighted on/off power switch, easy-to-read 

Voltmeter and large binding posts. 
Warranty: one year full replacement 

warranty from date of purchase. 

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED 

.. !.A..! .. .. -rr .. 
E. W.ENGINEERING, INC. 

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED! 
6 Herman Drive, E. Granby, CT 06026 D 203/651-0285 

a: L-------------------------------------------------------------~ 
CIRCLE 81 ON FREE INFORMATION CARD 
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NEW IDEAS 
continued from page 32 

their "contacts" will remain open 
and no signal will appear at the 
output. We use the output from 
pin 3 of IC3 (a 7555 timer) to gate 
JC2-b and JC2-c. Note that the sig­
nal from IC3 is inverted before it is 
fed to IC2-b but not before it is 
sent to IC2-c. Thus, the pulsing 
output from IC3 will alternately 
switch the display between probes 

Two voltage-divider networks 
determine the position that the 
trace is to be shown on the screen. 
Because we want to display both 
signals at the same time, the high 
and low levels for one probe must 
be different from the ~igh and low 
levels for the other probe. For 
INPUT 1, the divider is made up of 
resistors R2, R3, and R4, and for 
the other, R10 and R11 . 

The addition of R3 in the first 
voltage-divider circuit increases 
the voltage level of both the high­
level and low-level inputs from 
probe 1. Thus, the probe-1 signals 
will be displayed at the top of the 
signals from probe 2. The probe-1 
trace is displayed between the 3-
and 4-volt mark, while the probe-2 
trace is shown between zero and 
one-volt. That can be shown by the 
following formulas, which assume 
a high level of +5-volts. 

Probe 1: 

High = R2R: R4 (V) 

220K _ 
= 56K+220K (SV) = 4V 

_ R4 
Low = R2 + R3 + R4 (V) 

220K _ 
= 56K + 100K + 220K (SV) = 3V 

Probe 2: 

High = R10R:k11 (V) 

= 226~~ 56~SV) = 1V 
Low = OV 

With the scope set to trigger on 
one input, signals up to 50 kHz can 
be monitored. That makes the cir­
cuit ideal for low to medium speed 
logic-level inputs. Certain fre­
quencies can cause garbage (har­
monics of the sampling frequency) 
to be displayed; however, adjust­
ing potentiometer R6 will correct 
t hat.- }eff Verive 




