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Autoranging
frequency meter

This meter measures frequencies in four ranges up to 10MHz (9,999kHz) with automatic
switching between the ranges. It displays the four most significant digits.

The meter consists of four principal parts:
input, uming, scaling and counter/display
sections. Each is described separately but
1t must be noted that they are not necessar-
ily separate modules, for example ICo and
ICuareshnredbetwecnd:ctimingand

Counting and display °

The main counter, Fig. 1, is built around a
74C926 i.c. which has four binary-coded
decimal counters with multiplexed outputs
to common-cathode led seven-segment
-displays. The counter module receives the
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signal to be counted through MCP. A posi-
tive signal (see note) on the MGP. line,
labelled “store’, will latch the count®t value
into the internal output latches and this
value is displayed permanently as the
display select input to the 74C926 is held
low. The counter is cleared by a pesitive
pulse on the MCL line and the ‘carry out’

signal is used to indicate an overflow, oc-
curring whenever the count advances from
9999 to 0000. This negative-guing transi-
tion is switched back to pesitive between
5999 and §000. The undexflow signal at
MUF is s 1kHz (nultiplezer frequency)
pulse teain which ocoure 0: fong o3 the
most significant digit is zero; when the
m.8.d. 15 not zero, there is 20 outpue.

Sezling
The signal o be messuced is f2d o .ﬂxrte
ezsexded decimal dividers, 1Cq 7 3 (Figure
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Fig. 1. The counter and display module built around a 74C926 i.c.
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Fig 2. The scaling circuit automatically
selects the range to be displayed.

Dr Francesco Paolo Caracausi studied
physics at Palermo University. He has
published several articles in electronics
magazines. He works at the Cassa
Centrale di Rispiarmo as a senior
programmer for systems and data

processing

2). Depending on the value of the scale
counter IC,, the input frequency is divided
by 1, 10, 100 or 1000. Provided that the
MCE line is ‘high’, the signal is fed to the
counter section through MCP, 'while' the
appropriate ‘decimal point: signal - is sent

- through DP- 0, ‘1 or 2. The" displayed

oaumber is read as kHz.

Counter IC, is advanced by a positive
clock pulse, SCP, and is cleared whenever
it reaches a count of four oY when the SCL
signal is high. and SCP both come
from the et module where SCP is
generated when there is a overflow signal
from the counter and SCL is derived from

The counters ICs 73 are enabled by a
low signal on ICE and cleared by ICL
going high. ICE and ICL are generated in
the timing circuit when overflow or un-

derflow signals occur.
Timing

The decimal counters IC; and IC; (figure:

3), fed with a 50Hz pulse train, give a
positive signal once a second. On the sig-
nal, MCE goes hgchﬁwch enables counter
IC;, disables IC226,7,3, and stops the clock
going to the main counter (signals MCE

' olo-and MCP on the scaling circuit). MCE

goes low if an overflow occurs on the main
counter (MOV is low) and this makes Q on

Fig 3. The timing module generates
control signals for the scaling and »
counting circuits.
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from the mains frequency, the other gives quartz crystal precision.

Ag. 5. Power supply. Two versions of a 50Hz clock generator are given, one derived
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Fig. 8. Interconnections between the sections.

FF, go high and advances conunter G by

_one to change the range. As 1Cy is soabled,

it can generate the store sigadd, Mﬁ'i’,_and
the clenr sigoal, MCL. Ax the same Ume,
theough ICL, 1C57,3, both fip-fope axd

Iy ; v of) peget s the rext connk period
" ajarts.

n an underflow conditivn FFy is set 4t
the end of the count pediod as J on FF, is
connected to output 5 of IC; which only
gice high on 2 count of 50. Whea Py is
set, 1Cp is clesred through SCL and the
pegt count siarts at the lowest range
(X ZXkHz). An overflow condition may
be simulazed by pushing S;. This may be
peceszary if the roain counter locks, which
czn happen because the 74C926 can
operate at frequencies up to 3 or 4MHz.

input civeuit

Figure 4 represents a classical circuit
which requires no comment. Ry is set to
give the best resuits.

Power supply and 50Hz generator
The power supply is a standard circuit to
give Vag (12V) and V. (5V). In Figure 5
there are two circuits for clock generators
for the timing circuit. The first derives a
signal from clipping the a.c. input, theore-
tically SOHz. The second is built around an
HBF4700 to give S0Hz with quartz preci-
sion.

Note. According to the 74C926 data sheet:
“A low signal on the latch enable input will
latch the number in the counters into the
internal output latch”. I found that it
needed a high signal but if some versions
of the i.c. work as described, it would be
necessary to invert the signal by discon-
necting the link between pin 11 of ICyo and
pin 11 of ICy; and then connecting pin 11

of ICyo to pin 10 of IC); (Figures 2 and 3).
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