
A Digital Clock for Vehicles 

Six-digit, crystal-controlled LED clock keeps 

accurate time in hostile environment. . · 

C LOCKS with digital readouts are 
seemingly omnipresent today. 

However, you seldom see one in a car, 
camper, or boat. The clock project de­
scribed here can change this. You can 
construct a low-cost 6-digit clock that 
is powered from a 12-volt de source on 
anything from a pick-up truck to a 
cabin cruiser. 

Obviously, such a clock is required 
to keep accurate time in a very hostile 
environment (including temperature 
extremes) and with a very noisy elec­
trical supply. Also, since the clock 
must run continuously to maintain the 
correct time, it must require very little 
current. To avoid calling attention to 
itself when strangers look into an 
empty car or boat, the display should 
be darkened except when the ignition 
key is inserted. The mobile clock dis­
cussed in this article meets all of these 
requirements. 

The 6-digit , 12-volt clock requires 
nominally 13 mA with the display off. 
Thus, if a 50-ampere-hour battery is 
used, battery life in excess of five 
months without recharging can be 
expected for the clock. 

Circuit Operation. Timing for the 
clock (Fig. 1) is derived from a 
crystal-controlled oscillator operating 
at 6.5536 MHz. This is part of /C2. Also 
in /C2 is a 16-stage binary counter that 
delivers an output of 100 Hz at pin 1. 
Trimmer capacitor CS is used to adjust 
the frequency (hence clock time keep­
ing) for the desired accuracy. The 
100-Hz output of /C2 drives a divide­
by-two flip-flop in /C3 whose output at 

pin 1 is 50 Hz, the frequency needed to 
drive clock chip /Ct . 

The clock chip contains the count­
ing , dividing , display drive and multi­
plexing, and time-setting circuits. 
Some of the outputs energize the 
segments of the display, while others 
energize Qt through 06 to multiplex 
the display. Capacitor Ct and resistor 
Rt determine the multiplex frequency. 
Switch St controls the slow set and S2 
controls the fast set. 

Zener diodes 02 and 03 (with C2 
and C3) protect the IC's from poten­
tially damaging voltage spikes. They 
also eliminate false counting due to 
noise from the ignition. Diode Ot pro­
tects the circuit from wrong voltage 
connection . 

Construction. Although any type of 
construction can be used, a printed 
circuit board (Fig . 2) is recommended 
to keep the size down . The IC's are 
protected against static discharge, 
but care must be used in handling and 
installing them. 

Install all of the jumpers except for 
the one between /Ct pin 16 and IC3 
pin 1. Then install all of the compo­
nents as shown in Fig . 2. Be sure to 
observe the polarities on capacitors, 
diodes, and IC's. Sockets can be used 
for the IC's, if desired. 

Solder a short length of bare wire 
into each hole in the bottom edge of 
the display board . The wire should 
protrude from the back side of the 
board and , after soldering, should be 
trimmed flush with the front side. 
Place the main board on a working 

surface with the foil side down. Then 
position the display board with the 
readouts face up and the bare leads 
facing the front of the main board (to­
ward the line of holes) . Slip the leads 
from the display board into their mat­
ing holes on the main board and bend 
the display board up so that it forms a 
90-degree angle to the main board . 
The two should be just barely touch­
ing. Keeping the display board per­
pendicular to the main board , care­
fully solder all of the interconnecting 
leads. Connect the insulated jumper 
between /Ct pin 16 and /C3 pin 1. Use 
short lengths of insulated wire to con­
nect St and S2 to their respective pads 
on the board . Connect longer lengths 
of insulated wire to the power,ground, 
and display control pads. 

Select a small metal case that will 
accommodate the assembly with the 
digits close to the front . The two set 
switches should be installed on the 
rear of the case, with the three leads 
(power, ground, and display control) 
coming out through a grommetted 
hole on the rear. If desired, the front 
panel can be cut so that a red plastic 
window magnifier (similar to those 
used in calculators) can be used over 
the numerals. The magnifier can be 
cemented in place on the inside of the 
front cover. 

Checkout and Calibration. Con­
nect the power and ground leads to a 
source of 11 to 14 volts de observing 
the correct polarity. The display will 
come on when the control lead is con­
nected to the positive supply. Operat-
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Fig. I. Crystal oscillator is connted down by IC2 cmcl !Cii to d1·iue clock ci1 ·cuit in ! CI. 

PARTS LIST
C l-0.005-µF 16-V di sc capacitor magnifier, cement, double-sided tape, 

C2-IOO-µF , 16-V electrolytic capacitor di vide r (Solid State Scienti fic) mounting hardware , etc. 

C3- IO-µF , 16-V e lectrolytic capaci tor IC3-4013 dual D flip-flop (only one used) Note : The following are available from 

C4-5-pF ceramic di sc capacitor Q I through Q6-2N5139 transistor Alpha Electronics (Texas), Box 64726, 

C5-5-to-50-pF trimmer capacitor R 1-470,000-ohm , !.4-W resistor Dallas, TX 75206: complete kit of parts 

Dl-IN4001 diode R2- IOOO-ohm , !.4-W resistor less case (AC- I) at $29.95 plus $2.50 

D2,D3- IN4746 zener diode R3- 10,000-ohm , !.4-W res istor postage and handling; crystal at $7.50; 

DISl -9-digi t , 7-segment board (only 6 S I ,S2-Spst , normally open, pushbutton aluminum case wi th cover and magnifier 


digits used) See Note . sw itch (C- 1) at $4.50; etched and drilled pc 
IC l-MM5314 clock module (National) XTAL-6.5536 MH z crystal board (140576) at $5.00; assembled dis­
IC2-SCL541 I oscillator-16-stage binary Misc.-Suitable enclosure, red plas tic play board (AE-9) at $4 .95. 

ing the slow set switch , St , should 
cause the seconds to " run " rapidly 
and the minutes to operate at a faster 
speed than normal. The fast set 
switch , S2, causes the seconds to stop 
and the minutes and hours to run 
rapidly. Operation of both switches 
can be used to set the time . 

To adjust the accuracy, and if you 
have a frequency counter, connect the 
latter between IC2 pin 7 and ground. 
Then adjust trimmer capacity CS for a 
reading of 6,553,600 Hz. If you don't 
have a frequency counter, adjust CS 
per iodically by trial and error. Even if 
C6 is off slightly, the clock should still 
keep better time than most standard 
automotive clocks. 

Fig. 2. Actual-size 
etching and cb-illing 
gllide (rig/it) and 
co111pona nt layout (left) 
for digital clock. 
Holes at top of board 
align with those on 
the display boan l. 

Installation. The clock can be in­
stalled under the dash or in any other 
convenient location. Connect the 
ground wire to any ground point on 
the vehicle and the + 12-volt Ii ne to any 
point that is fused and is " live" even 
when the ignition key is removed . 
Connect the display control lead to 
any + 12-volt line that is live when the 
ignition key is inserted . ~ 
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respond with others who are doing the same 
or have already built their microcomput­

omitted. The numbering of the pins is as fol­

lows: 
ers.-E.M. Robertson, Jr., 1534 Hermitage 

3 (case) Ct. , Durham, NC 27707. 

~ We have included Mr. Robertson's entire so··\ address so that interested readers can corre­~ 
'1 3 spond directly with him. 

IC1T&S.#&ll 
(&tttiw. V1Qi.I))(6otto... \lrtw) I have just completed building the "Cos­

mac 'Elf' " and am very happy with ii. Some 
things I would like to see in upcoming issues 
are a 1 K memory or a means of expanding 
the memory broken down into 1 K blocks and 

-C.R. Lewart, Holmdel, NJ. 

MAIL FOR THE "ELF" a program that could be used with the Elf on 

I'm building the "Cosmac 'Elf '" featured in the "HIT' recording system. Thanks for inter­

the August 1976 issue and would like to cor- esting projects like the Elf. If you keep up 
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bringing us projects like this, I will have to ex­
tend my subscription, which is good only until 
1980.- Stanley W. Pozerski, Jr., Lowell, MA. 

I would very much like to complete assem­
bling my Elf microcompuier, but I do not un­
derstand where the remaining 11 connec­
tions go after the circuits in Fig. 4 and Fig . 5 in 
the construction article are interconnected. ­
David W. Getchell, Madison, CT. 

As you surmised, there are 11 connections 
left over after the two circuits are intercon­
nected. The left-over connections go no­
where ; just leave them as shown in Fig. 4. 

JFET'S SELF-LIMIT 

"Universal Interface Between Low-Power 
Logic and Load Drivers" (June 1976) pre­
sented some unique interfacing techniques. 
However, what I do not understand is what 
prevents the JFET's junction between the 
source and gate from becoming heavily for­
ward biased as it clearly will in D, E, and F 
with the logic swing shown and implied. 
Would not the current flow be rather heavy 
under these conditions?-Wi//iam D. Kraen­
gel, Jr. 

The advantage inherent in JFE.T's is their 

self-limiting of current. The loss is intended 
to be the normal and maximum current in 
these applications.- Vern Gregory 

KIT SUPPLIER RESPONDS 

I was less than pleasantly surprised to find 
a letter in the October 1976 Letters column 
complaining about articles containing "ultra­
unique" devices that are not widely available. 
The complaint about using state-of-the-art 
components to do previously impossible 
tasks does not warrant comment. What up­
sets me very much is the implication that I 
marked up the price of the MN3001 . Thanks 
to an untimely price increase, unknown to me 
at the time, the one-to-nine-piece price was 
almost 25% less than it should have been. 
The only distributor I know of selling 
MN3001 's in less than thousand-piece quan­
tities is Solid State Inc. in NJ. Price is 
$19.50.-John H. Roberts, Phoenix Sys­
tems, Westport, CT. 

Out of Tune 

In "A Digital Clock for Vehicles" (October 

1976), the hookup from the main to the dis­
play board is in error. Connections A and 2 
should be moved one pad each to the right, 
connection 1 two pads to the right, and con­
nection C one pad to the right (see Fig. 2 
component layout diagram). 
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