V-F & F-V CONVERTERS

INEL 5205 Instrumentation




» frequency Is easily measured
» frequency can be measured with high precision

* frequency Is robust to interference, voltage drops
and other factors that affect amplitude
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FIGURE 2. Simplified Block Diagram of Stand-Alone
Voltage-to-Frequency Converter and
External Components
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The voltage comparator compares a positive input voltage,VIN, at pin /7 to the
voltage,V,, at pin 6. If V|N >V
* The comparator will trigger the |-shot timer.
* The output of the timer will turn ON both the frequency output transistor
and the switched current source for a period t = |.I xR.C..

* During this period, the current i will flow out of the switched current source
and provide a fixed amount of charge, Q =i X t, into the capacitor, C,.

e This will normally chargeV, up to a higher level than Vn.

At the end of the timing period |.1xR.C,

* the timer will reset itself, and the current i will turn OFF
* Now there is no current flowing from pin |, and
e the capacitor C, will be gradually discharged by R, until V, <V|n

* then the comparator will trigger the timer and start another cycle.

Current flowmg into C| :lavg =i X (l | xRtCt) x f
Current flowing out of C : V,/R| =V |/R..

lf V|n is doubled, the frequency will double to maintain this balance. Even a simple V-

to-F converter can provide a frequency precisely proportional to its input voltage
over a wide range of frequencies.
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Pin numbers apply to 8-pin packages only.

FIGURE 1.
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Example 4-1 |: Design a V-to-f converter that will
output a 20kHz signal when Vin max = SV. [T Vin, min
= |V, what Is the frequency range!

-xample: Use a V-to-f converter and a counter
to bulld an 8-bit ADC with a conversion rate of
|O0HZz and an input voltage range of 0 to |V
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Schmitt Trigger
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Monostable Multivibrator (one shot)
T = RCIn3 —FISINZ@
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Astable Multivibrator
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e~V onversion using the LM | s1/EMZS BASEEEY

+Vg = +15V

Vour
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R
Vout = fin X 2.09V X R; * (RtCy)
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