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TRIPLE-THREAT IC 
How a CD4040's 12 flip-flops can be used to make a 

frequency divider, counter, or meter · 

A MAJOR advantage in using 
state-of-the-art semiconduc

tors is that a number of transistors 
and several conventional ICs often 
can be replaced by a single IC. A 
case in point is the CD4040 CMOS 
12-stage ripple binary up-counter. 
This versatile IC can be used to 
make a low-cost frequency divider, 
long-term counter or even a simple 
frequency meter. In this article, 
we'll discuss how you can go about 
doing all three inexpensively and 
with minimum parts count. 

Technical Details. All 12 of the 
CD4040's cascaded flip-flops are 
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capable of being reset to zero by ap- ' 
plying a high ( + V) at the RESET in
put. For normal counting however, 
the RESET input is held low. 

If an input signal is applied to the 
clock input, each stage will divide 
the frequency of the signal by 2, the 
last stage dividing the frequency by 
212 (4096). Cascading two counters 
as shown provides 24 stages that 
each divide by two, for a grand total 
of 16,777,216 divisions. In general, 
stage n will divide the input by 2n, 
where n is the stage number. 

Maximum input frequency to the 
circuit depends upon supply volt
age. For example, with 5-, 10-, and 

PARTS LIST 

IC1 ,IC2-CD4040 12-stage counter 
LED1-Any light-emitting diode 
J1 ,J2-Miniature open-circuit phone jack 
R1-1-kilohm, V4-W resistor 
R2-470-ohm, V4-W resistor 

March1983 

S1-Spst normally open pushbutton 
switch (Radio Shack 275-1547) 

52-Single-pole, 12-position (or 24-posi
tion) nonshorting rotary switch (Radio 
Shack 275-1385 or similar) 
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12-volt supplies, maximum input 
signals are about 4, 10, and 12 MHz, 
respectively. Since the 4040 is a 
CMOS device, it has the advantage 
of low power consumption, wide 1-
to-15-volt power supply range and 
high noise immunity. 

Possible Applications. The cir
cuit shown here can be used as a fre
quency divider, timer, and simple 
form of frequency meter as follows: 

Frequency Divider. Twelve-posi
tion switch S2 permits a selection of 
every other counting stage. In this 
configuration, each position per
mits division by 4 of the input fre
quency. Thus, for any selected posi
tion of S2, the circuit will divide the 
input frequency by 4n, where n is 
the number of the switch position 
selected. Of course, a 24-pole switch 
can be substituted to obtain every di
vide-by capability of the two-chip 
circuit. In the frequency-divider 
mode, any signal within the maxi
mum range of the IC can be divided 
down as desired. One possible appli
cation of the frequency-divider 
mode is to allow an r-f generator to 
cover the audio range. If an accu
rate oscillator is used as the input, 
you will end up with a precision au
dio source. 

Timer. If the power line-frequen
cy of 60 (or 50) Hz is used as the in
put signal, the circuit can be used as 
a timer that can be reset using S 1. A 
60-Hz input has a period of 
0.016667 second (16.667 ms), which 
means the first stage will change 
state every 0.01667 second, the sec
ond stage will double this time, and 
so on to the last stage, which 
changes state every 139,809.57 sec
onds (1.618 days). Since the selected 
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ssso IBM compatible t128 B/S. 26 sectorsl . 3062 .. $2.10 
2.10 
2.75 
3.35 
3 .40 
3 .40 
3.40 . 
3.40 

ssso Shugart Compatible, 32 Hard sector .3015 
SSOD IBM Compatible 1128 8/S. 26 Sectorsl .3090 
osoo Soft Sector tUn formatted> .3102 . 
DSDD Soft Sector 1128 8/S, 26 Sectors I .. 3115 
DSDD Soft sector t256 8/5, 26 sectorsl 3103 
DSDD Soft sector 1512 B/ 5, 15 secrorsl 3114 
osoo soft sector 11024 B/5, a sectorsl . 3104 
SX" MINI DISKS 
ssoo soft sector w/Hub Ring 3481 
SSDD 10 Hard Sector W/Hub Ring 3483 
SSDD 16 Hard Sector W/Hub Ring 3485 
OSOD Soft sector W/HUb Ring . . . . .. 3491 
osoo 10 Hard sector w / Hub Ring . . . ... 3493 
DSDD 16 Hard Sector w/Hub Ring 3495 
SSDD Soft Sector w/Hub Ring 196TPil 3504 
DSDD Soft Sect or W/Hub Ring 196TPU 3501 

Quantities less than 100 units available 
at 10% surchmge. prepaid o r C.O.D. 
Minimum o1der $50.00. 
ALL PRICES C.O.D., SHIPPING NOT INCLUDED 

2.35 
2.35 
2.35 
3.10 
3.10 
3.10 
3.00 
4.00 

8 " DISKS !SWigte anaOOuOieDensotvo 
Single Sided 
MOOt:LNO 

FDI·128M·1100 
FDI·128M·1200 . 
FHI·32M·1200 
Double Sided 
FD2-X·DM·1100 
FD2·X-DM·1200 
FH2-32·DM·1200 . 
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1 SY." MINI DISKS os.ngle~naOOullll:oensotvl 
Single Sided 
MD1·M . } 
MH1·10M . · . . · .· $2.74 
MH1·16M . 
DOUble Sided 
MDt·OM . } 
~~~~~~g~ :.. .. .:: :.:: ... . :: :-$3.87 

ouadenslty 
M01·DOM f96TPil . 
MD2·0DM 196TPil 

.$3.56 

.$4.37 

WATCH FOR OUR NEW WEST COAST OFFICE OPENING SOON! 

MACTEK MEDIA 
DATA SUPPLIES LTD. 
5916 Eighteenth Avenue 

Brooklyn, N.Y. 11-204 

ORDER TOLL fREE: 1-800-221-0869 'Ill Mastercard and Visa Accepted. % 
In New York (212) 232-7166 

CIRCLE NO. 37 ON FREE INFORMATION CARD 

SEE YOUR DEALER TODAY NEW INDOOR 
.ACTIVE 

ANTENNA 

FROM 

'Fi lo:U' 11'8Siik. 
·ANTENNAS· 
•ACCESSORIES• 

HERE'S A TIP 
THAT'S PERFECT! 

AM/FM AUTO RADIO 
ANDCB 

'Firestill' D 
GOLDEN SERIES 

BARE-HANDS TUNABLE 
"NO TOOLS NEEDED" 

HIGH PERFORMANCE ANTENNAS 

ALSO ANTENNAS FOR 
CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer & Distributor Inquiries Invited 
SEND FOR F'REE CATALOG 

-- -:;t;:;;:-;..;,;.~0;.; ----, 
2614 East Adams/Phoenix, AZ. 85034 I 

Name ______________________ __ 

Street ------- - - - ----
City _____________ _ 
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Covers 300 KHz - 30 MHz. 
For SWL, BCL, VLF DXers. 

Rivals long _JIA-···· wires 

$79~~400 
shipping) 

MFJ-1020 NEW INDOOR ACTIVE ANTENNA 
sits on your desk ready to listen to the world. Rivals, 
can often exceed, reception of outside long wire. Un
ique Tuned Active Antenna minimizes intermod, 
provides RF selectivity, reduces noise outside tuneq 
band. Also use as preselector for external antenna. 
Covers 300 KHz to 30 MHz in 5 bands. Adjustable 
telescoping antenna. Controls: Tune, Band Selector, 
Gain, On'Off/Bypass. LED. FET, bipolar circoitry. 
Phono jack for external ant. 6x2x6 in. 9-12 VDC or 9 
V battery for portable use. 110 VAC with optional 
AC adapter, MFJ-1312, $9.95. 

Ol:der from MFJ and try it. If not delighted, 
return it within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order today. Call TOLL FIIEE 81\11-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Write for free catalog. 

position of S2 will be high after 4" 
(0.01667) seconds, LEDJ will turn 
on to indicate that the output is 
high. This high can then be used to 
control other circuits, the only pre
caution here being that the input 
voltage of the circuit being con
trolled must be about equal to the 
supply voltage for the timer circuit. 

Frequency Meter. This mode is 
just the reverse of the timer mode, 
because here the input frequency is 
not known. If we assume the period 
of the input signal is T, the first 
stage will change state every 2 X T 
seconds and, hence, will come bacl<: 
to its state after 4 X T seconds. 
Therefore, any position of S2 will 
yi!!ld a period of 4" X T (n being the 
switch selected). The output is mon
itored by LEDJ. Hence a period is 
measured from the time the LED 
turns off until it turns on again. If 
you use a stop watch or wristwatc)l 
to measure the period, you can cal
culate the unknown frequency from 
f ~ 4"/T, where Tis the time mea
sured, for position n, to turn off 
LEDJ and then turn it on again. 

Frequency measurement accura
cy depends upon time-measurement 
accuracy. Consequently, accuracy 
is greater for large values ofT since 
the percentage error due to human 
reflexes in the measuring process 
decreases. You should choose the 
highest possible position for S2 for 
greatest accuracy. However, to 
avoid making the measurement pro
cess a lengthy one, ap. optimum 
choice for S2 is the position in 
which an extinguish/ turn-on period 
is a few seconds. (Note: If the input 
signal level is low, a suitable ampli
fier should be used to increase it to 
where it . will reliably drive the 
circuit.) 

C~nstruction. Since the circuit has 
so .few components, perforated
board construction can be conve
niently used. Selector switch S2's 
positions can be numbered from 0 to 
11 (or 0-23 if you substitute a 24-po
sition switch as described above). 
Any LED with the appropriate cur-
rentclimiting resistor (Rl) can be 
used to monitor the output. The 
qoard can be installed in almost any 
metallic or plastic box. Finally, any 
3-to-15-volt source can be used to 
supply power to the circuit. 0 
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