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V-F's AS LONG-TERM INTEGRATORS

1. Voltage-to-Frequency Converters make good long- (b) It is also easy to preset the digital counter to
term integrators, as shown in Figure 1. Of course it any desired level and integrate up (or down).
must also be recognized that analog integrators are (c) There is never a problem of dielectric ab-
easy and inexpensive to build for time constants from sorption, often called ““soakage,” with a V-F
1 millisecond to 100 seconds. However, when the time integrator.
constant approaphes 1000 seconds thf: operational 3. What's the best way to ‘“count”? For most
ampll.fler required becomes expensive and the applications, 7400 TTL logic is recommended
ST b;ecomes Very expensive, since a leakage because it is quite low in cost and is available from
rating of 10 Megohm-Microfarads at the temperature many sources. You can get Binary counters such as the
of interest is required to achieve an accuracy of SN7493, or BCD counters such as the SN7490, for less
0.1%.To get better accuracy or longef time-constants than $1.00 to handle 4 binary bits or 1 BCD digit at a
the an?]og integrator bec_omes prohibitively expen- cost of approximately 22¢ per binary stage.
sive, with the capacitor being the most costly compo- o
nent, and the V-to-F integrator becomes an extremely On the other hand, COSMOS logic is easy to run lfrom
attractive alternative. Put an analog input signal into a 9 volt battery and avoids the problem of VOIE}U!“Y of
a Philbrick Model 4701 (10 kHz) V-F and simply memory when the power goes out. Of course it is also
count the output pulses, and you have computed the the perfect logic for portable instruments. Although
“area under the curve,” or integral, which is a the price of COSMOS counte’rs present‘ly is somewhat
classically useful function. V-F integrators have an in- higher than TTL types, the difference is not too great
herently digital read-out, which is a very useful and can be expected to narrow in the future. For ex-
feature in some situations. If an analog output is re- ample, a CD4040AE 12-bit bmgry counter sells for
quired, it can easily be obtained by using a low-cost only $5.10 which is only 43¢ per binary stage.
Digital-to-Analog Converter (DAC). . As a typical design example, let's suppose that you

wanted to integrate for 1 hour using a 10 kHz Model

4701 V-F. In this case the maximum count will be 36

million, since (10,000 counts/sec) (3600 sec) = 36
© (10°) counts.
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Since 10° is approximately equal to 2'°, then a pre-
scaler consisting of 13 binary stages and a 4-digit out-
put counter will give a full scale count of ap-
proximately 3,600. Alternately, using 13 binary stages
as pre-scaler, and 12 binary stages as counter will give
a full scale count of approximately 3,600 counts out of
a maximum counter capacity of 4,000.
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2. Digital integrators using V-F's have at least 3 other ‘ . . !
advantages over their analog counterparts: 2t 400 o . 5 -a4m
(a) You can easily disable the counter to
“STOP” the integration and “HOLD” the
integrated value indefinitely with absolutely

no drift.
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Figure 2. Precision Digital Integrator with 1 hour Integration Time






