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A low cost, easy-build unit that can be 
adapted to many s1mpletiming applications. 

CHRIS BOWES 
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This project is essentially a variation on 
the chaser circuit, in which a series of 

LEDs are made to come on in sequence. 
This display format has been adapted to 
provide an indicating function which is used 
to show an elapsed preset time period. An 
audibleoutputis triggered when thelasLED 
is illuminated and the circuit is latched so 
that the alarm continues to sound until the 
circuit is turned off. 

Although the component values have 
been chosen to suit a timing period of 
about four minutes, the circuit can be easi
ly adapted so that the period is altered to 
suit other applications. The author uses his 
model as an audio/visual egg timer. 

The design is intended to operate 
from a standard 9 volt battery. The circuit 
shown includes a buzzer but this can be 
replaced with any of the audible output 
circuits featured in this series, although it 
may be necessary to alter the transistor to 
one of a higher power to ensure that cor
rectoperation occurs. 

How It Works 
The circuit really contains three standard 
circuit building blocks, some of which we 
have already met in this series. 

The flrst standard circuit block is the 
555 timer astable circuit which is used, in 
this case, to provide a series of pulses 
which are used to clock the rest of the cir
cuit through. The standard layout of the 
555 timer astable is shown in Fig. la and 
this configuration produces an output 
waveformasshowninFig.lb. 

The duration and interval between 
pulses produced by this circuit are deter
mined by the values of RA, RB and C as 
shown by the two formulas given in Fib. 
lb. By altering the values of the com
ponents in accordance with the given for
mulas the timer can be adapted to suit 
other applications. 

The second building block is a stand
ard "chaser" circuit using a 4017 Johnson 
Counter IC. This very useful IC provides a 
sequential series of outputs, which are 
used to drive the indicator LEDs, which 
change every time a clock pulse is 
received from the astable circuit. 

The IC is provided with a "clock 
enable" input which is connected to the 
last output so that when this output is ener
gized the clock is "locked". This provides 
a latching function which is used to keep 
the last building block (the alarm) operat
ing until the circuit is switched off. 

The flnal building block is a simple, 
single transistor currentamplifler which is 
used to provide the current needed to drive 
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LED Timer 

the output buzzer, which requires more 
current than could be provided by the 
Johnson counter. 

Circuit Description 
The complete circuit diagram for the 
Simple LED Timer is shown in Fig. 2. The 
clock pulse required to advance the chaser 
circuit is provided by IC1, R1, R2, VR1, 
and Cl. This is virtually the same as that 
shown in Fig. 1a with the combination of 
preset VR 1 plus resistor R2 taking the 
place of RB. The addition of VR1 to the 
fixed resistor enables the time between the 
clock pulses to be adjusted, for instance, if 
used as an egg timer it can be calibrated to 
give exactly the correct time period which 
is in fact spread over the nine pulses re
quiredforthesequence. 

Because IC2 is a CMOS device, the 
bipolar 555 timer can not be used in this 
project and IC1 must be the CMOS ver
sion, i.e. ICM7555 or TLC555C. There is 
however, some gain in the fact that the 
CMOS timer does not require the connec
tion of a capacitor between the OV power 
supply rail and pin 5. 

The chaser function for the display is 
provided by IC2, which is a 4017 Johnson 
Counter. This IC has two inputs which can 
be configured in different ways so as to 
provideanumberof different functions. 

In thiscircuittheoutputfrom theiC1 is 
connected to pin 14 (one of the clock inputs) 
of IC2, and pin 13 (used in this case as a 
clock enable input) is connected to output 
()g (pin 11) ofiC2. While 09 is at the logic 0 
(0 volts) level, pin 13 is also heldatlogic 0. 

In this condition the outputs Oo to 09 
of the 4017 each go to the logic 1 (battery 

voltage) state in tum, changing every time 
that the clock pulse at pin 14 changes from 
the logic 0 state to the logic 1 state (the 
change going from loci 1 to logic 0 state is 
ignored) for as long as pin 13 is in the logic 
0 state. This continues until 09 (pin 11) is 
energized going to the logic 1 state. Be
cause this output is connected to pin 13, 
which acts as a clock enable input this is 
also forced to the logic 1 state, causing IC2 
to latch in its existing state, keeping pin 11 
in the energized state and causing all fur
therpulses at pin 14 to be ignored. 

Capacitor C 1 and resistor R3 form a 
very simple pulse circuit which makes the 
Master Reset input (pin 15) go momentarily 
to the logic 1 state. This cause the40 17 to be 
reset so that output Oo (pin 3) is energized, as 
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Fig .1 a. Using the 555 timer in the astable 
mode. 
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Fig.l b. 555 timer astable timing 
diagram. 

soon as the timer is turned on. 

Display 
The ten outputs from the 4017 are each 
connected to an indicator LED (01 toD10) 
througha330ohm droppingresistor(R4 to 
R13). The LEOs work in the same way as 
ordinary diodes, by allowing a current to 
flow through in one direction, but not in the 
other. When a current flows through the 
LED it glows. 

It is important that the LED is not sub
jected to excessive current and the drop
ping resistors are included to restrict the 
current flowing through the LED to a safe 
level. The LEOs are made to illuminate in 
tum as each of the outputs of IC2 goes to 
the logic 1 state. 

Current Amplifier 
Output 09 from IC2 is also connected via 
resistorR14 to the baseofTRl. This tran
sistor is used as a simple current amplifier 
to energize the audible warning device, 
WDI. When a current is allowed to flow 
through the base/emitter junction ofTR 1 it 
causesalargercurrenttobedrawnthrough 
WD1 and the collector/emitter circuit of 
TR 1, causing the buzzer to sound. 

Capacitor C3 is a tantalum capacitor 
which is used to provide smoothing ( decou
pling) of the power supply rails in all 
CMOS circuits. This component is neces
sary to ensure correct operation of the cir
cuit. 

Construction 
The timer project is easily made up using 
two stripboards as shown in the 
photographs and in Fig. 3 and Fig.4. You 
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Fig. 2. Circuit diagram for the Simple LED Timer. Diodes D 1-10 can be separate LEDs or in a module. 
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will probably findithelpful to look at those 
whileyoumakeupthecircuit. 

The first task is to cut two pieces of 
strip board to the correct size. You will 
need one piece, used for the main circuit 
board, which is 16stripsdeepand29holes 
wide and another, used for the display, 
which is 16 strips deep by 14 holes wide. 
The sizes allow for drilling 4mm mount
ing holes in the positions shown, before 
startingtoconstructthecircuit. 

Similarly, before any components are 
mounted on the stripboards, you will need 
to break the copper tracks, as shown in Fig. 
3 and Fig. 4. It is important thatthese track ' 
breaks are made completely so that not 
even the merest sliver of copper remains to 
bridge any tracks. 

Although it does not make any dif
ference to the opemtion of the circuit 
which order you make up the two boards 
or which order you insert the components 
into the boards you will probably find it 
best to make up and test the display board 
first and then go on to the main circuit 
board. The making up of both boards is 
easier to do if the components are inserted 
and soldered in ascending order of size. 

Display Board 
The display board is the simpler of the two 
boards to make up. The prototype of this 
project used a ten-way LED module as the 
display but there is no reason why you 
should not make use often single LEDs in
stead if you prefer. The frrst stage of 
making up this board is to connect the wire 
linksshownFig.3. 

There are a number of wire links re
quired to make the common OV connec
tion to the LED cathodes (k) and you may 
prefer to make these connections by 
means of a single bare wire soldered to the 
underside of the strip board. 

ThenextstageistoinserttheDIPsock
et used for the LED display, followed by the 
display itself. If discrete LEDs are being 
used, insert them into their correct places 
and solder them in place. These LEDs are 
polaritysensitivesoitisimportanttoensure 
that they are connected the correct way 
round, or else they won't work. 

Also at this stage the wires linking the 
two boards together can be attached to the 
display board. Although the board has been 
designed so that ribbon cable can be used 
stranded, single-core wire can also be used 
successfully. If single wires are used then 
construction will be made easier if different 
colored wires are used for this purpose. 

Testing and fault finding of the timer 
should be carried out prior to inserting the 
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boardsinasuitablecase. 

Display Board Testing 
It is advisable to test the display board 
separately before connecting it to the main 
driver board. This is simply done by con
necting the negative of the battery to the 
comrrwn connection on the board and 
touching each of the wires connected to the 
anodes (a) of the LEDs, via the associated 
dropping resistors to the positive connec
tions of the battery in turn. 

Each LED should light up as the con
nection is made. If none of the LEDs light 
up then the most likely causes are either that 
the 10-way LED module (if you are using 
one) is inserted into its holder the wrong 
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Fig. 3. Display board component 
layout and track cuts. 
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I , l ' '. 7 ' 9 10 11 12 13 14 ,.. 
way round or that there 1s a faulty connec
tion in the common wire connecting all the 
cathodes (k) to the battery negative. 

Thefirstfaultcanbecuredbyrotating 
the module through 180 degrees. The 
second fault will have to be traced by test
ing the continuity (using the meter's 
"ohms" mnge) between the battery end of 
the common wire and its connections on 
the board. 

If some of the LEDs light but not all 
then it will be frrst necessary to check 
whether there is a pattern as to which 
diodes light and which do not. If there is a 
point in the sequence up to which they 
light and then the rest do not then it is like
ly that there is a break in the links joining 
the commoned cathodes together. This 
can be tracedasdescribedabove. 

If there is no pattern as to which LEDs 
light and which do not then it is most likely 
that there are individual faults in each of the 
circuits leading to the anodes of the LEDs 
via the associated series resistor. The com
plete circuit, from the wire leading to the 
main board, through the series resistor and 
the connection to the anodes should be 
thoroughly checked with a meter to ensure 
complete continuity of the circuit. If neither 
of these checks reveals any explanation as 
to why a correctly installed LED does not 
light then it must be assumed that it is faulty 
and should be replaced. 

Main Board 
Mter the display board has been made and 
checked it is now time to construct the 
main board, starting by inserting the wire 
linksasshowninFig.4. 

The next task is to put the resistors in 
their correct places by first bending the 
wires of the resistor at right angles to the 
bodyofthecomponent, so that they will fit 
through the holes, as shown in Fig.4. Also 
fit preset VR 1 into the correct position and 
solderitintoplace. 

The next item to be inserted into posi
tion is the IC holder. Although it is possible 
to solder the IC directly into place using a 
socket will both make the construction 
simpler and make for easier replacement if 
a fault should occur. It is important that you 
take care to make sure that the notch on the 
IC holder is facing towards the bottom of 
the strip board as this will help you when in
serting the ICs into place. 

Next come the capacitors. C2 is a 
non-polarized capacitor so it does not mat
ter which way round it is inserted by C1 
and C3 are electrolytic capacitors so it is 
important that they (the -ve connection 
usually marked on the component case
see photographs) are connected as shown 
in Fig. 3. Similarly care must be taken 
when mounting the transistor to ensure 
that its orientation corresponds with that 
shown in Fig. 3 and the photographs. 

The final component to be mounted is 
the buzzer or other audible warning device. 
This device if often polarity sensitive so 
care must be taken, if the device is marked 
with polarities on the case or by means of 
red and black colored wires, to make the 
connections with the correct polarity. 

The wires connecting the battery to 
the circuit board can then be tinned and 
soldered into place. The black wire from 
the battery connector goes to the point on 
the stripboard and the battery connector's 
red wire will need to go to one of the 
switch terminals. Another wire is con-
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LED Timer 
nected between the other switch terminal 
and the B 1 + V connection on the strip
board. The tested display board can now 
be connected to the main board taking care 
to ensure that the connections match ex
actly those shown in the board layouts. 

The final step is to insert the ICs into 
their holders, making sure that the notch or 
indentation on the IC corresponds with the 
notch on the IC holder. Some ICs do not 
have a notch in one end but have a slight, 
circular dent near pin one. 

Main Board Testing • 
Before connecting the battery and testing 
the circuit you should carefully examine the 
stripboard to make 
sure that all of the 

of the strip board. 
If this does not produce a satisfactory 

solution then the output voltage at pin 3 of 
IC1 should be checked. If this is locked 
permanently at a fixed voltage then you 
should remove the IC from its socket and 
check the voltage at pin 3 connection 
again. If the voltage persists with IC1 
removed then the fault does not lie with 
IC1 but possibly with the wiring as
sociated with the IC and the output to IC2 
orits associated wiring. 

The next step is to replace the IC and 
check the voltages at pins 2, 6 and 7. The 
voltage at pin 7 should be fluctuating slow
ly around a value which is roughly between 
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volts and pin 7 but no voltage, or only a 
very small voltage, is measured between 
the 0 volts rail and pins 2 or 6 ofiC 1 then 
you should check that the resistance be
tween pins 7 and 6 ofiC1 is roughly equal 
that of resistor R2. If this is correct then 
check the resistance of capacitor C1 with 
theresistancerangeofyourmeter. 

If the resistance is very low (less than 
about 500 ohms) then you should replace 
Cl. If there is no voltage measurable be
tween pins 6 and 2 ofiC 1 then this could be 
caused by a short circuit between the con
nections of C1 or by a short circuit within 
C 1 or its connections to the strip board. 

WD1+ 

WD1-

If voltage is present at pins 2 and 6 of 
IC1 but it does not 
fluctuate then the 
likely causes are that 
C1 is not correctly 
connected, is faulty 
or that IC1 is faulty. 
To check C 1 you 
should touch con
nect another 
capacitor of similar 
value across the con
nections to see if this 
cures the fault. If this 
does not cure the 

components are in
serted into the correct 
places, are the correct 
way round and that 
there are no blobs of 
solder shorting out the 
tracks. Once the board 
has been checked then 
the battery should be 
connected and you 
should be able to see 
the LEDs turning on in 
turn and be able to set 
the rate of this by ad
justing VR 1. 

Fig. 4. Main strip board component layout and details of track cuts. 
fault check that the 
connection between 
the positive connec-

If the circuit does 
not operate correctly it 
will be necessary to 
check for faults. You 
will probably find that 
you will need the aid 
of a multimeter to per
form this stage of the 
process. 

Clock 
Generator 
Check that the clock 
generator circuit, 
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comprising R1, VR1, R2, C1 and IC1, is 
operating correctly. The best method of 
doing this is to use a voltmeter to measure 
theoutputvoltageatpin3ofiC1.1ftheclock 
circuit is operating correctly then the meter 
needle should be seen to register a slow 
pulse at approximately 30 second intervals. 

1/3rd and 2/3rds of the battery voltage. The 
voltages ate pins 2 and 6 should be identical 
(because these two pins are connected 
together by a wire link) and these should 
also be fluctuating but at a voltage slightly 
less than that found at pin 7. 

Ifboth of these voltages are not present 
then the most likely cause is that the circuit 
from the+ voltage rail, through VR1, R1 
and R2 is not correctly made. This is best 
checked by measuring the voltage present 
between 0 volts and each of the points in the 
component chain through VR 1,R1,R2 and 
C1 and investigating at the junction where 
no voltage is measured. 

If this does not happen then the next 
stage is to perform some basic voltage 
checks. You should be able to measure the 
battery voltage between an 0 volt connec
tion and both pins 8 and 4 ofiC 1 as well as 
between the Battery+ connection to the 
board and pin 1. If these voltages are not 
present this will indicate faulty wiring up 
22 

If no voltage is present between 0 

tionofC1 andpins2 
and 6 of IC1 is cor
rectly made. 

Counter 
If voltage switching 
is taking place at the 
output of IC1 then 
the IC is working 
correctly and the 
faultismostlikely to 
lie in the area of IC2 
and its associated 

components. The frrst stage is to check that 
the power supply is correctly connected to 
pins8and16.Incasethisvoltagecannotbe 
measured then you should check the con
nections to pin 8 and 16 and ensure that the 
wire links have been correctly made. 

The next stage is to check that the 
clock pulses from pin 3 of IC1 are being 
correctly received at pin 14 of IC2. As 
these pulses are somewhat slow you may 
fmdithelpful toreplacecapacitorC1 with 
a lower value capacitor at this stage. 

If the clock pulses are being correctly 
received at pin 14 of IC2 then it is neces
sary to check that pin 15, the master reset 
input,isatlogicO. If a logic 1 state exists at 
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this point the circuit will be locked with 
output Oo permanently in the high state. If 
a logic 1 state is found at pin 13 then you 
should check very carefully for solder 
bridges between pins 15and 16ofiC2. 

Iftheclockpulsesarebeingreceivedat 
pin 14 and pin 15 in the logic 0 state, then the 
counter should advance by one for every 
clock pulse received, provided that pin 13 
(the count enable input) is in the logic 0 
state. Because this pin is connected to pin 11 
of IC2 then the counter should advance 
until pin 11 isforcedtothelogic 1 state. 

Now check the logic state of pin 3, 
which should be at logic 0 (0 volts). If the 
logic state at pin 13 is logic 1 or an in deter
minate logic state then the connections be
tweenpins 13 and 11 (which is a wire link) 
should be carefully checked. 

Ifthisconnectioniscorrect, with no ac
cidental connection between either of these 
pins and the battery supply line, then the 
states of the output pins of IC2 should be 
checked. You should find that only one of 
the outputs (pins 1,2, 3,4, 5,6, 7, 9,10and 
11) should be in the logic 1 state and all 
other outputs should be in the logic 0 state. 

Immediately the device is switched on 
pin 3 should be at the logic 1 state. If this is 
not the case then the problem may possibly 
be that the master reset input (pin 15) is not 
receiving a quick reset pulse from the cir
cuitry made up of capacitor C2 and resistor 
R3. The connection between the battery 
supply rails and these two components as 
well as that between the junction of R3 and 
C2and pin 15 ofiC2shouldbechecked. 

If more than one of the outputs is in 
the logic 1 state then one must suspect that 
IC1 is faulty and must be replaced. As
suming that the LED display board has 
been checked and connected up to the 
main board beforehand then the states of 
these outputs may be monitored by ob
serving the illumination of the LEDs on 
the display board to the main board. If 
more than one LED lights at the same time 
then the connections between the ribbon 
cable joining the display to the main strip
board should be carefully checked to en
sure that there are no solder bridges be
tween adjacent tracks. 

Alarm 
The fmal part of the project to check is the 
alarm. This is very simple since it com
prisesaresistor,atransistorandanaudible 
warning device. If the audible warning 
devicedoesnotsound when thelastLEDis 
illuminated then the circuitry associated 
with TR 1 should be checked. 

An initial test is to short out the emitter 
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and collector of TR 1, with a small piece of 
wire, and see whether the audible warning 
device sounds. If this produces no effect 
then WD 1 should be inspected to ensure 
that it has not been connected with the 
wrong polarity. If the polarity is correct, the 
connections from the positive power supp
ly rail to WD1 and from the warning device 
to the collector ofTR 1 and from the emitter 
of TR1 to the strip carrying the battery 
negativeconnectionshouldbechecked. 

If the audible warning device is work
ing correctly then the operation of the tran
sistor can be checked by making a tem
porary link, with IC2 removed from its 
socket, between pins 16 and 11 of IC2. 
This should produce a battery voltage 
measurable between the end of resistor 
R 14 furthest away from the base of Tin 
and 0 volts. If this does not occur then the 
connection between pin 11 and the IC end 
ofR 14 should be investigated. 

With a battery voltage present at the 
junction of resistor R14 and pin 11 ofiC2, 
a voltage of approximately 0. 7V should be 
measurable between the base and the 
emitter of transistor TR 1. If no voltage is 
measurable here then the resistance of 
R 14 should be measured to endure that it is 
actually acting as a resistor and not an 
open circuit. If this does not produce a 
resistance reading, close to the value 
specified for R14 and TRl is connected 
the correct way round, then TR1 must be 
suspected of being faulty and should be 
replaced. 

Case 
This project has been designed to fit inside 
a case. The first stage of preparation of the 
case is to cut, carefully, a hole in the case 
lid, the correct size to accommodate the 
LED display. This should be carefully 
measured, taking into account the need to 
allow for stand-offs into which the mount
ing holes on the stripboard containing the 
display will fit. For this reason the 
positioning of the display should be done 
withsomecare.Itisalsonecessarytodrilla 
hole in the case lid to accommodate switch 
S 1. Once the necessary holes have been 
drilled in the case lid it can then be lettered 
and the lettering protected with several 
layers of clear, spray on varnish. 

Self adhesive stand-offs should be 
mounted on the component side of the dis
play board and the board offered up to the 
inside of the case lid. When the display is 
correctly seated in the hole cut for it then 
the pads may be pressed firmly into place 
to hold the board in the correct position. 

Self adhesive stand-offs can also be 
fitted to the main board (with the pads on 
the track side this time). The main board 
can be offered into place and the self ad
hesive pads pressed fmnly onto the bot
tom of the case to hold the stripboard into 
the correct position. The battery can now 
be replaced in the battery clips, the circuit 
tested and preset VRl adjusted to give the 
correct timing period before finally 
screwing down the case lid. 

In Use 
The timer is very simple to use. All that is 
necessary to do is to operate switch S 1, at 
whichpointD1 will come on. The remain
ing LEDs will then come on in order, at ap
proximately half minute intervals, until 
DlOisilluminatedatthetimethatyouhave 
preset by adjusting VRl. When DlO 
comes on the audible warning device will 
sound and will continue to sound until S 1 is 
switchedoff. • 
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