
SINGLE-LED 
ANALOG METER 
Complete LED changf!S ''color'' with input voltage 

BY DAVID LEITHAUSER 

T HERE are many ways that an 
electronic measuring circuit can 

display information. Numerical data 
can be displayed on LED or LCD 
readouts, analog meters, or similar 
devices, while onjoff indications can 
be made via a low-cost discrete LED. 
or lamp. Another possibility is to show 
a changing variable as a series of color 
variations, taking advantage of a new 
low-cost, multicolor LED. 

This new device consists of a pai.r o( 
LEOs, one emitting red light and the 
other green, oppositely polarized and 
enclosed in a common plastic housing 
with two electrical leads. Applying 
current in one direction causes only 
the forward-biased LED to glow, 
while the reverse-biased LED remains 
dark. If the current polarity is r-apidly 
alternated, then the composite LED 
will glow yellow or greenish red, de
pending on the duty cycles of th.e cur
rents in the two directions. This is the 
operating principle behind the Single 
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LED Analog Meter. The schematic 
diagram of the circuit for the meter is 
shown in Fig. I. 

Circuit Operation. Op amp ICI A 
generates a ramp waveform at point 
A that drives amplifier ICJ B via R4 
(R5 acting as the gain-determining 
feedback resistor) with the amplified 
ramp voltage applied to the noninvert
ing input (+) of comparator ICIC. 
The input voltage (referenced to 
ground) applied to the inverting (-) 
input is compared with the instanta
neous ramp voltage applied to the 
noninverting input (also referenced to 
ground) . If the input voltage is higher 
than the ram!J voltage, the output of 
ICIC is near ground, and when the 
input voltage is lower than the instan
taneous ramp voltage, the output of 
ICIC is near the level of the positive 
supply voltage. 

The output of ICIC is connected to 
the inv~rting input of ICI D with the 
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dual-color LED connected like a feed
back element in conjunction with cur
rent-limiting resistor R7. When · the 
output of ICI Cis positive, the output 
of ICI D is at ground. Thus, current 
will flow from the output of ICI C, 
through R7, and the forward-biased 
LED to the virtual ground of ICI D. 
This causes that LED to glow. Since 
the other LED in the package is re
verse-biased, it remains dark. When 
the output of ICIC goes to ground, 
the output of ICI D goes high, and 
current flows the opposite way, caus
ing the now forward-biased LED to 
glow while the other goes dark. 

Thus, contingent on the level of the 
input signal, the single LED can as
sume either of two distinct colors, or a 
combination of the two colors when 
the input voltage is centered on the 
ramp voltage. 

The builder can decide which of the 
two colors within the LED can repre
sent the high or low inputs, and ar-

PARTS LIST 

C 1-0.0 1-!•F disc ceramic capacitor 
D1, D2-PTC205, 1·V diode (see text) , 
IC 1-Quad op amp (Radio Shack 276· 

1714 or similar, see text) 
LED 1-Two-color LED (Radio Shack 276· 

035) 
R1, R2, R3-10·kfl, 112-W resistor 
R4, R6-330·kfl, 112-W resistor 
R5-1·Mfl, 112-W resistor 
R7-See text 
R8, R9-3.3·kfl, 112-W resistor 

Note: A pc board (RW·205) is svsilsble for 
$5.25, plus $1.25 postage snd handling 
from Dsnocinths Inc., Box 261, West· 
lend, Ml 48185. Michigan residents 
please sdd 4% sales tsx. 
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Fig. 1. Schematic disgrsm of the complete 
circuit for the LED Analog Meter. 
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18 New Modules: ® ._ F 
Compact versatile 
preamps and mixe s 
for every audio application! 
These modules are complete in cases and include latest 
design clip-on edge connectors. Save you time and 
money and give excellent performance. All modules ful
ly compatible with each other and with ILP power 
amplifiers and power supplies. Typical performance of 
all types include frequency response 15 Hz - 50 KHz, 
distortion typically less than 0.005% (at 1 Kl-lz), and 
signal/noise ratio better than 80 db. Modules HY6 to 
HY13 measure 1'1• x '4 x 1 '!.''. HY66 to HY77 measure 
3'12 x '4 x 1 34 ". Complete connection data provided. All 
modules operate from ± 15V to ± 30V maximum. HY67 
can only be used with PSU30 power supply unit. For 
easy mounting we recommend B6 mounting board (for 
modules HY6- HY1 3)@ $3.75; and B66 (for HY66- HY77) 
@ $4.75. These modules are so reliable they carry a 
5-year replacement warranty! 

HY6 Mono PreAmp. Mic/Mag. cartridge/ 
Tuner/Tape/Aux + Volume/Bass/Treble. 
10 mA. . . . . . . . $25.95 
HY7 Mono Mixer. To mix eight signals into one. 
10 mA. . .................. $19.95 
HY8 Stereo Mixer. Two channels, each mixing five 
signals into one. 10 mA . . . ............. $24.95 
HY9 Stereo Preamp. Two channels mag. car
tridge/Mic + Volume. 10 mA. . . . .. $26.95 
HY11 Mono Mixer. To mix five signals into one + 
BassfTreble controls. 10 mA..... . .... . ..... $28.95 
HY12 Mono Preamp. To mix two signals into one + 
Bass/MidrangefTreble. 10 mA... . ...... $26.95 
HY13 Mono VU Meter. Programmable gain. LED 
overload driver (meter not included). 10 mA. .... $23.95 
HY66 Stereo Preamp. Mic/Mag. cartridge/ 
Tape/Tuner/Aux + Volume/Bass/Treble/Balance. 
20 mA. . . . ..... $48.95 
HY67 Stereo Headphone Amplifier. Will drive head
phones in the range of 4 ohm· 2K ohm. 80 mA ... $49.95 

")( HY68 Stereo Mixer. Two channels, each mixing 10 
s1gnals mto one. 20 mA ......... . ............ $31.95 
HY69 Mono Preamp. Two input channels of mag. 
cartridge/Mic + Mixing/Volume/Treble/Bass. 
20 mA. . . . . . . . . . . . . . . ...... $41.95 
HY71 Dual Stereo Preamp. Four channels of mag. 
cartridge/Mic. + Volume. 20 mA. . ........ $42.95 
HY73 Guitar Preamp. Two Guitar (Bass/Lead) and 
Mic + separate Volume/Bass/Treble + Mix. 
20 mA. . .................. $48.95 
HY74 Stereo Mixer. Two channels, each mixing five 
signals into one + Treble/Bass. 20 mA ......... $45.95 

V HY75 Stereo Preamp. Two channels, each mixing 
two signals int9 one + Bass/Mid-range/Treble. 
20 mA. . ........... . $45.95 
HY77 Stereo VU Meter Driver. Programmable 
gain/LED overload driver. 20 mA. . . . $36.S5 

AUTOSOUND 
Power Amp 
Module 
INTRODUCTORY 

PRICE $29.95 
The kind of reliability and performance you have been 
waiting for in a 12V automotive power amplifier! Use as 
power booster or drive direct from tape-deck/preamp 
out. Like all ·ILP modules, the C15 power booster is en
capsulated with integral heat sink, and guaranteed for 5 
years. Features include: automatic switch on; selec
table input level facility (700 mV or 3V rms); screw
terminal connections; two hole-mount; compact size (4 x 
2 x 2"). Output power continuous (typical) 15 watts rms 
into 4 ohms, freq. response 15Hz to 30KHz ( -3db), THO 
0.1% at 10 watts. Use two for stereo applications. 

GlaDS1ionE901 Fuhrmann Blvd., 
Buffalo, NY, 14203. 

ELECTRONICS 17161 849-0735. 
Mall Orders: Check (Certified), or Money 
Orders. No C.O.D.'s. Please add 5% shipping. 

In Canada: Gladstone Electronics, Toronto, (416) 787-1448 
CIRCLE NO. 31 ON FREE INFORMATION CARD 
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analog meter 

range the LED polarity accordingly. 
(It is suggested that red be used for 
higher values.) Protection diodes Dl 
and D2 are included to ensure that the 
input voltage level does not go above 
the power supply positive voltage or 
below - 1 V with respect to ground. If 
desired, one or more conventional 
1 N914 or similar silicon diodes can be 
used in place of the !-volt diodes spec
ified . Each silicon diode drop is about 
0.6 volt, so two in series can provide a 
limit of about 1.2 volts. Since a single
ended power supply is used, the net
work of R8 and R9 is used to bias the 
noninverting inputs of the three oper
ational amplifiers 

Construction. The circuit can be 
assembled on a small pc board such as 
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that shown in Fig. 2. Observe the po
larity of input protective diodes . A 
socket may be used for the IC. The 
polarity of LEDJ is optional. 

The value of current-limiting resis
tor R7 is determined by dividing the 
.power supply operating voltage by 

0.025 . For example, with a 9-volt sup
ply, R7 is 9/0.025 or 360 ohms (the 
nearest standard value can be used). 
Operating power can be any value be
tween 5 and 35 volts de. If desired, 
discrete op amps may be used for the 
four stages. 

Applications. The Single LED 
Analog Meter can be used any place 
an approximate measurement is to be 
made. For example, a thermistor can 
be used to convert temperature to a 
voltage level that is applied to the 
input. The LED is then arranged so 
that a rise in temperature causes the 
red portion to glow, while lower tem
peratures keep the green LED lit. The 
thermistor can be thermally coupled 
to the output stages of an audio power 

Fig. 2. Full-size etch· 
ing and drilling guide 

I (above) and component· 
placement guide (left) 
for the project's print· 
ed-circuit board. 
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amplifier to keep an eye on heat-sink 
temperature. Or, it can be used for an 
automotive temperature gauge. The 
circuit can be used to monitor a high 
voltage if a suitable voltage divider is 
used, or monitor a very low voltage if 
a de amplifier is used at the input. 0 

/ POPULAR ELECTRONICS 




