que’a' a’ game p‘fqiect
.atlapted-from a design sent to -
by a reader. 1t provides a

T,

L and |1’s tun, tno'

THER VONLY a Ilmlte@mmber
ay$ you can.use a 4017.and a 555,
owe thought, = = ,
_ We wsed to - think ha‘t ‘the
' 'fsiackpﬂe cif possible ways of combin-
) e tWo'Cs had been exhausted

“thi ‘ dgemciu idea foran
ey 'T:afford(see

i game ﬁa@, ,as ‘s mam
feature a row of coloured. LEDs.

- lights ‘up, ready for play. When the
~ G0’ button  is pressed. the light.
maves up the row. The idea is to get.
the fight as far up the row as poss;ble
. — the higher up the row, the higher:
YOUT score — but not past LEDS. You; .
see, LEDS -gives maximum .score:.
* (+20Q points) and if the light goes fur--"
- ther ip than this you lose points. e
S Finally, If the light goes furtheD;
then LED9 (20 polnts) anather LE
- {LED10—LOSE) lights up, and stays
on until you reset the game.
Now, as far as we're concerned,
. this game must definitely be the very .

. last way . that -these iwe. ICs. cap.. . : .
. possibly be used together <~ OF do ’

yau Krrow d|ﬁerent’? A

'eonstruchon R ’

- Foﬂowmg the: pnnted circuit board
- ch; overlay details in Fig. 2, insert -
d solder all components _into the
board, starting with - the low-level
components- {ie, resistors,. I1C
sockets). Solder. in PCB pins at all

_ monnection points; :
| “Ne&xt; insert and soider the two,’
aapacltors making sure capamtor c1

8 the right way round.
Push the two ICs into thelr
éockets, and insert and solder the .
,thyristor SCR1 into place .making .
. surethat the polarity of all semlcon—

ductors is correct

_i el way of testing your reac: -

~ Fig. 2. A'tip'to help prevent your pro—

‘When you switch on; the-botiom LED

Now, mark and driil the case for
switch SW2 and fit it.intg position.
. Using double:sided, self-
adhesive pads, stick the 9V battery -
and the PCB. o tj‘na bottom of the
. case.

Finailty, wnre up your pmject
following the connection details of

- ject becoming a ‘bird’s nest’ is to wiré
each switch or push-button separate-
ly, twisting the leads before .solder-
-ing.-Similarly the 11 wires connecting
the PCB to the LEDs.should b
twrsted together

AR

PARTS LIST

LEDT4 ¢ 0.2 gresn ' LEDs

‘RESISTORS A */4W 5%y "
2k2 LED5S .- .. 0.2".erange LED.. - .
R2,? 10k p LED&-9 - 0.2 yeliow LEDs f: -
4 R3 " 18k: L LED10 © - 0.2" red LED -
R4 ook, - .
R5. gk’ MISCEI.LANEOUS b ‘
R6 e 47K L SW1 “..slnglegpole, snx-way i
- R8 22k - rotary. switch . o
'R9 . 6‘20R swz ‘ .single-pole, double-
R10 470R . throw biased toggle .
: ' L swltch .
CAPACITORS SW3 . . . le-pole, smgle-throw
N 1 1y, 10V eiectroiyt:c . . t‘oggle switch.. R
- §:62 . . 1000 polysster . PB1 _single-pale, pushito-. ., -
e : ) make retease-to—hreak
SEMICONDUCTORS ... switch | .
1C1 555 timer ~Casetosuit. ~ . RIS
- ic2 4017 countér Knob tosuit: ! .-
SCR1 C103 thyristor " Battery + clip .-
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. Figii2. PCB overlay and connection details
. of $iyé project. From this you can see how S . : )
', one“dermirial of each LED (ie, their -~ - .~ - . . - R

- tathodes) are commoned and connected o . , _ o K
. -toveslitor R10: . - T S e e

\ ? . .
AL ' -
HOW IT WORKS memsm— , ————————
i .B An: oseillator -formed by an astable : v R1-6, and the chosen. resistor is switch-
« J muttivibrator - continially -oscillites at” et ed into circuit by a switch SW1. .
. J a'sét frequency. ST i i A 4017 (1£2).i5s used as a ‘1 of 10
- ‘Pressing the. push-button conm- ‘ : . counte - and every time push-butfon’
- " | nects the output of the oscillator to the - ) ) - PBl is pressed, the: 4017 counts the o
_ing?th of .a cg;ltr;?r the butigu{sE Dof : : S . t(:iitput pulses of th'ef ff osciua.t,oi.ll The B .
which are -conn 1o a row o 5. . . - . : irst nine oufputs of 'the counter “diveci- -
. J-On: every ~positive -pulse “from the - N IR - ly drive LEDs which give an indication ff - ¢
i - osciflator fthé ~counter -counis’ on and S ‘ : of the state of thecount. =~ . "~
 lights the next LED, ) - . : ) LEDS) 0 t 10 is -connected to “the gate
S TrWhedthe 10° output’ of - the] iwiiaron et =5—al 1900 [T . of tgi*n-t-‘;?o'; SCRL thereby turning on. §
e “colater turns omn it ‘fires a thyristor, PUSHBLTTON . . the thyristor on the count of 10. "This |

whigh bolds “LED 10. on, permanently, : : ' thyristor - drives. LED 10, .the LOSE in-
until power is discéimected. - . R : _dicator. . -. b .
. The - .astable . multivibrator . — - ' Switch SW2 disconnects . power
oscillator -is configured roynd a 555 - S o 1 from'the thyristor, thus turning off LED
timer.  The frequency of -oscillation is- o - 10, -and also ' resets the counter to a.
detgrmined 'by one of the resistors - ' o . . zro count. S : S0

e
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Flg 1. clrcuit of ihe ETl Reacﬂm Tester

Gam.-‘ .

M

| OUICK Lo
' TRANSISTOR
CHECKER i

. J.

This very srrnpie and inexpensive
circuit is not designed to meadure
any transistor performancs figures,
" ‘but is‘intended for quick testing to .
- show whether of notthe tést device'
- is funétional. The basic method of
testing & transistor i to first con-
‘nect a supply 1o {s. emitter and,

_callector terminals and- check that . -

N . _no significant current flows.If the
X ) bass termijnal is then givern-asmall
forward bias, this will be amplified

in the form-of ‘a large cqllector

‘emitter current.. o

This circuit is based on a CMOS'
hua%}l': input NAND or NOR gate'

: er type is suitable'as edach

gate has its twp inputs cennected

" iogether so that it acts as an in-

‘verter: The first two inverters are

wsed in conjunction with- R1 and

C1 as a conventional CMOS

. . -oscillator operating at a frequency

* ot a few hunared Hz, The other twao

. " myertérs are connected in parallel,

. and fed from the output.of the
osclllator S0 that thay -provide. a

LEDS 15 0.2" ORANGE
LEDS6—9 ARE 0.2™ VELLG‘W LEDS
R

GREEN LEDS
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- 'COMPLEMENTARY - -
OUTPUTS

— I
¢l
S0k . 4

-PNP .

+
TRANSISTOR ==
UNDER i

) bemg tested, when gate 2 output is

positive and the other output. is
negative, the transistor will not ba,

" forward bidsed by R2 (it will be’

reverse hiased in fact) and it shouild

- pass-no significant: collector cur- -

‘an open cireuit or very low gain

device.. PNP devices' operate: with

‘the opposite polarity, and so when

testing one of these it is D2 that

“should switch on, and D1 whnch :
should remain Uff ¢

100u
: ' . ] TEST :
4001 AND 4017 - . - 1.
VIEW 161 =4001 oR 4011, * B i A4 A
1 14 PINZiISOV N . R2 : -
( PIN 14 IS +Ve- o 12k A » ;
Ats t S,
' - -
complementary output. in other. rent.. If it is a short circuit device Summary ' R
words, one output will be positive and does pass.such a current, this S
and the other will be negative ex-  will pass through D2 which will Oné LED on = f“"cﬂma* devgce. :
-cept during the brief periods when' light up and indicate the fauit. type (ie PNP/NPN) es indicated, :
theoutpuuchangestate * When the, outputs are in the Both [EDs on = shozt mrcuuted
The collector and emittar of the opposite states, the transistor will -device, o
transistor are fed from the outputs  be forward. biased by R2 and No LEDs on = ‘open C'l'u"t of VBry
via D1 and D2, and the base isfed -should conduct heavily, causing low gain devige. o
from one output via R2. If we D1 to passa current and light up. Diode O rectifier testing’ tanod 1o}
assume that'an NPN device is Failure of DT to come on indicates collector, cathads to emitter) :

D1 on'= functionaf de\m:a,




