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NEbS55 timer sparks low-cost

voltage-to-frequency converter
Gyula Diészegi and Janos Nagy, Divelex Ltd, Budapest, Hungary

In 1971, Signetics—Ilater Phil-

ips (www.philips.com)—intro-
duced the NE555 timer, and manu-
facturers are still producing more than
1 billion of them a year. By adding a
few components to the NE555, you
can build a simple voltage-to-frequen-
cy converter for less than 50 cents.
The circuit contains a Miller integra-
tor based on a TLO71 along with an
NE555 timer (Figure 1). The input
voltage in this application ranges from
0 to —10V, yielding an output-frequen-
cy range of O to 1000 Hz. The current
of C, is the function of input voltage:
[.=—V_ /(P +R)).

As the voltage on C, reaches two-

thirds of V., the 555 internal dis-
charge transistor opens, and the voltage
on C, returns to one-third the voltage
of V., the lower comparator thresh-
old. At one-third this voltage, the dis-
charge transistor switches off, and C
again starts charging. The NE555’s
output is high while C, is charging
and low while C, is discharging. The
product of the input voltage and the
charging time of C, is constant. Be-
cause the discharge time is shorter than
the charging time, the following equa-
tion results for the output frequency:
four~ Vi /(P +R)XC X1/3V ..

P, calibrates the relationship be-
tween the output frequency and the
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76 Optoisolators compute
watts and volt-amperes

78 Single-supply circuit measures
— 48V high-side current

78 Three-state switch interface
uses one microcontroller pin

80 AC-continuity tester finds
single-ended faults in cables

What are your design problems
and solutions? Publish them here
and receive $150! Send your
Design Ideas to edndesignideas@
reedbusiness.com.

input voltage. Because the discharge
interval is approximately 30 usec, the
accuracy of the voltage-to-frequency
conversion decreases
as the frequency in-
creases. If you assign

100 Hz to —1V and
1000 Hz to —10V, the

error of conversion

ranges from 0.3 to 3%.
If you use P, to cali-
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range at —5V, then
the conversion error

will be less than 1.3%

over the entire range.

. To improve perfor-
outpur | mance, C, should
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factor. You can dimin-

Figure 1 Preceding an NE555 timer with a Miller integrator yields a voltage-to-frequency
converter that costs less than 50 cents.

ish temperature de-
pendence if R has a
low temperature coef-
ficient and P is a mul-
titurn, ceramic-metal
potentiometer.EDN
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