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h;it:i:ng out whether a given e1¢çti,¡f

.tôf brok;:en.(i.e. open or short ·circuited.)
Th.? instrument is fast becoming necessary especi?ly when carrj.úi;g,

',£electrical/ electronic troubleshooting, maintenance and repairs. In sorx:ti
J

'•¡,, insta?ce tracing out? fault in a loom of wires connecting o?e section tô
"'another ?t--eF--impe,s-Bfflle, as .,television receivel'a, will be

difficult or impossible with the use of the volt metre especially when
.

there are duplicate wire color within the loom. But with the use of i

continuity tester, such a job ca,r; be carried out successfully and easily

without difficulty.

??
-GJ_
9v -

1't

1-
R4 100 Ohms

iRl Ohm

i
!k

r-:- 8

7

R2
IZOk 6 555

Timer
3
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? loud speaker within the circuit is a I •

'. . ?"-?Ai
ui!l('!d to either increase or decrease the volume of the 5ll'

··

.?
•.

I

.
.

.
. . .

.·. , ?- .....
·.

,.,-

111.tdtí-vibrator. The value of the Rs will depend upen
?t,_...,,..;,t, '\IC¾VJt

?fJettden:te the loud speaker and the desired volume level.

,,.;¡

\ The testing probes are to apply V+ (low voltage supply to the 555 timer. If
>'.!

the circuit under test is continuos as the table audible multi-vibrator will

receive low voltage and thereforeswitch 2>N? position.

1.1. MULTIVIBRATORS

Multivibrators are class of electrical switching circuí? made in such a way

that it has 2 stag<;! amplifiers with the output of each coupled back to the

input of the other to provide a positive feed back.

,.

iJlhese ?lass of switching circuit,;depend for their operation on generating
d ,[?back. They can as well be used on sinusoidal wave form by gra(iuajJ:y

2-•,
_.,·,•,t '. .,-

'_ f?''t_,í:¡t,anâquickly discharging a capacitor with the help ofa rasí&t?"t??¡J
. .

'
•

.
,· '?•::()i_L

•
·

:-IW,d\;)_f
;es of?ulti ?vibrators, namely:., c,1<i1'·t::.

·. . •

.·'---:·.:¡,:···:¡?",;;,.;;li!''-•

?:.i.: .. :., ;, 'i' ·'t .' ,, _;
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?
'?'one quasistable state (semi-stable) it is al??-?•,, ,

;[t(cãrt be triggered to change the state, but only for .certaíili
-

et Which it

:? return to it's original state automatically. It is mainly used· in generatiilg
_11rl

:¡i width pulse for gate.

:i (2) BIST?BLE :- "Bi" means two, just as "MONO" means one. A Bistable

multi-vibrator has two permanent ,stable state in which it can be mack

Iwork in both state by triggered ring it. It is also called a flipflop multi- r

i

,,
vibrator. It is mainly used for counting as we have in the electronic

counter circuit.

?s
; ,.(3) ASTABLE :- ? multi-vibrator does not have permanent stable

51:state b?t it is operated in between the two quasistable state (Semi stable)
.J

which it continuous to alternate remaining in each for an interval

d by the circuit parameters and switching rapidly from o

e state to the other. It is' som? times called free running m

O;r ,,, ·];!-$".® .for the génetation of clock pulse chain ?it f._?
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s1ffêí:i as D =w/T it 100%

. .

·:::.;.
.

.

~·example, if w ? 2ms and T = 2.Sms, then the duty cycle is :O

X 100% = 80%
?depending on
?I

ii; RB, the duty cycle is between 50 and 100

¡per cent. A mathematical solution to the charging and discharíng
,equations.

e

I
I
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•:example, if w :C: 2ms and T = 2.Sms, then the duty cycle í

••- X 100% = 80%
'lfüépending on ii; RB, the duty cycle is between 50 and 100

I

)

$)er cent. A mathematical solution to the charging and discharíng
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?11;1n'1•;tf???t,??fii.pb_tf'{'\Íi• 5155 timer- astable rnultivibrator as a gate {$wit.ij,,!.i?, ·.

. ·• ;,;;;\))TIMER .

'

'"if!-
'< I'

.1'h.e;externalconfiguration of
the,

555 timer is as shown in figure 2/:f:'\

:f moulded into as integrated circuit (i.c).
---

O.
Vss- ? ]] Voltage control

Tigger ? ? Threshold

Discharge ...:::

Output? ?
Reset ? ? +vcc

Fig 2.2 Pin connection of 555 timer internally the i.c represented as
·

shówn in fig 2.2 ?elow.

t + vcc

4

555 timer

8

3

-
5

7_
/4

V. oul

0.01 ?1 r

.. ··??,-?-?i
?·,

-·,¡'

;,

?
... ';.·:. ?:

:, '.-;.
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_ -r d?;½??cr:?;?.t!,t:?1d??J?
• ,l}?/ii?. •

S

,f.
•·

•

•

•· h\'/:'>.:"'f???
1111I?::::1,t1W11±"it?çUl be observedthat ti-ie· ??r ?;nt?it .

1

l?-?'.??:·r·.1,._
.: _:: ... >

-

- .
--

-_ - -
- -

·;

,·?1f?l?
. l:??¥?l4:w.Gler Rl, R2, R3 and R4 two voltage com.pa1'a;?¡;l!uJ,¡?I

rt·t?}.'.:"ii¡tV-i1 and comp 2), a flip flop, a transistor (al) and output buffert???ft
i ,f not indicated in the sketch.

·:

-I

r The potential divider is connected Hl such away that comparator 1 {s

:1
biased to 1/3 VCC.A) 0.0lNF filler capacitor is usually connected to the

control voltage terminal (PMS) to round and serve ·in pàssing _noise or

, ripple voltage from supply voltage (VCC) to minimize their effect on solid

or voltage.I,

Capacitor (Cl) charges from VCC through Rl and R2.While charging, the

:'.output voltage (VO) is high thereby making the comparator 2 to go high

Ql is off) for a period tH where, th??-693 cl(Rl+R2) seconds.

The part of discharge capacitor C 1 is through pin 7 and R2 which
I

J J¡;i,¡a:ppen immediately the cap?citor
voltage (VC)reaches 2/3 VCC.

•

...j?µJt to when comparator , 1 causes output voltage to
gp

'tl+J·e$et?g flip flop, so Ql is l thµ? -O-l,i$:1?,;f?
¡''

..

'
'

' :. ': '
'

; '·, .. ' - '_·; ,.,-,:-: -·->'· ,,, '· ,,,_
:'-

·
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'-'.- '.?.¢;;..,. ',
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-

·

ie-r&ed for the 111:tsch? lP4
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In the figure the voltage across the capacitor increases as the time

·. increases to a period of it's maximum thereby making the current to be

Zero. j
!The insfantaneous voltage of a capacitor is usually given by - VC=VCC
!
1
l!!

i
t
I

(le - t/RC)----2.1 Assuming the capacitor to be initially charged to VCC

then, vcc

VC=VCC (1-.e - + /RC

½= 1- e - +/RC

e - t /RC= 1-1/2=1/2

.. Where RC = time constant

ve

: ? -':·

.,?;, •• t

•'.", •'
.

•. '
,.

•

•.''..',.,? ..

.¿\'=:?i.?J_._,
•• ,.·,

,

•. :,c?!::?_:•\:?'.•?,i•;,_·
•

'

; ;, I_
_ _ _ " ; ,_. .,;

..
-

·.
--.· -,; .?

i'

·

:?
1,

,,:.•

Fig. 2.5 RC= time constant
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555 timer
._,i-? 7_

/
/77

2l J;J ); 0.0lµf

/ · 2.6. ASTABLE CONNECT
, , ,

ION OF 555 TIMER CLOCK

. FREQUENC\'." GIVEN BY
?

'

'. ;?I'
'

.. ,

-: ... _

:./

; F= 1

06.93 Cl (Rl +R2)

=1.443 -2,2

Cl (Rl + R2)

1'he dut}¡ cycle of an Astable multi vibrator is defined as the ratio of time

,

positive portion of the period to the total period.

Or duty cycle =t 1

,
·u t2

2.3. TRANSISTOR AS A SWITCH (GATE)

cp.
1'he important aspect of transistor is that it is used in the control of flow

"i· .•. ....

.

/ -??êµrrent through load in such a way that it is similar to a switch.·

···
·· 7. shows an arrangement which the current through the load

; .. -lled by a transistor. With a reverse potential applied to the

?tor, only the little collector to base leakage currentfto"!II( •·

·

·•· ;?
--

•-e·•·"\ .. \•tqr ,dt>ê$ not CQP,dlJ.c:t,
??:ô:9¢,

J,tf
ê J:{

· " :

· .,,;:

··s· ,' :;..?,) . .i,'?•,._. _.',:.?:·,._- .-?.;,··
·'
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VCC
,

-

..
:-{',>,,:-- ·.

O:

,ct,,,,.
,y''

•

.;;
-

?}.

,,)t.\/.·,
. ?&¡.fit $tate is achieved by forward biasing the,;?;._-

'-?t;gph; th;at base current is large enough to drive the transistor into iVs

emitter junctio

id d'.1 situate con 1t10n.

This is to say that the collector current (lC) is very small. The valve of·
VCC in the saturated condition is generally known as VCC (sat). The
·"ON" and "OFF"

Condíti?n are clearly in1icated in figure 2.8 which is a plot of collector
current (ÍC) as a function of base current (1B)

IC (mA)
¡
,·

:·.·-_:··._ ..

I

---

+the (sat) defined

JB(NA)
..

.

.
'• ,, ... ? .

·, '

:à {!Jf lC a;gajnst lB for ª"
tt:ms,l,Stf?}

.

,:.
..

:·
:,

.
,'

'_'

; ,,. ,,,:;'

-

?-: ·_;' .• -
.-

·•' ·:: ••
::,1 ..f·' ¡.(

;:. ;
·.;.-

,. ?
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- :;;;
·

: :te' dri-trê te?¢d lti ??llu?\, ?.''-;?,::, "?.4 hfc(sat) · ·

··>,,,
'

' '

:·-<-;': ..at) is the forward transfer ratio at the onset ?!" ?ãl .. ,0
.. »a-Use the "ON" state is insensitive to increase of the base e

?r, a_bove the threshold set by equation 2.3 it is necessary to ensure ?•,<,j_
c.

'!hat ba;e cuuent
( 1 BJ exceeds minünum valve fo, the trnnsisto, to be ,ii

l ·

if:!

"• viope;ly switched "ON".

¡1.

/l¡j
,I?

i?_:1, ,I,
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•ô¢tts. a·
.•_r(d'-:"

. •

·and method used in
determining

,

tn.c/f :._ .

• 1i used in this proie t A
<

·

J e - s stated earlier in chapter ·

>Íim of the timer is based mainly on the simple operation of a
.

Q
\?''-?-stable multi vibrator, which operate at a frequency of about lKHZ.Ji .

l The first thing to be put into cónsideration is how and what circuit '

,l=ents are combined lo give !be Cequired frequencyoflKHZ oc closee Illto it. As fully explained and shown in chapter two (figures 2.3) the
¡;:\integrnted ciccuil (IC) ,equices !bat the capacitoc C chMged to a

voltage, ¡ii',

of about 2¡3 of the supply voltage (VCC) and discharge to a voltage of !J
'+t
ji I/;¡;

I

Ui¡,-
! I

·?

. about 1 / 3 of the supply voltage.

l
100.o



vcc
?

The total period of oscillation is given by T

discharging period

µt + e

Tis also given by time constant of an astable multi - vibrator as:

;¡11

;,
j

t/

;,
'

:,·.•.

,,,

T = 0.693 C 1 (Rl + R2) + 0.693 CIR2

= LN2 Cl (Rl + R2) + Ln2 CIR2

Note: LN2 = 0.691

charging

Where

TH = Ln2 Cl (Rl "!' R2)
,,

.... ,¡??·."tl = Ln2 CJR2
5 .. e,

-

>::
..

·

:DliR QF'Rl .AHDR2 ,·e:::'.:/.•

:"?;
:?-,, ... ,

; ,·i. ,.,·"", :", :[· "?.;;·. r'':?.P.t,
-



L '¢doa ís tWice a·li.'. . --:·-r
...

•.

,

··•

isc
élrging period. .

•·

.

··
· :ression te == th,:r:

,.'._:

T? == 2 + e

Ln2 Cl (Rl + R2)

Rl + R2

1 Assuming R 1 == R2 R2

,

Thus Oscillation period T ==

2R2 RI

2R2

tH + te

2xLM CIR2

2R2

RI

R2

Ln2C I sR2 + Ln2R 1R2

but RI == 2

3R2C I Ln2 --------
(3.1)

I

Í The aim is to attain a frequency of lKHZ or almost close to it, we choose 1

;,.,

?;a-te.,nt,:itivefrequency between the range 850Hz to 990Hz (0.85 kHz to

). (0.85KHZ to O. 99HZ)

f!ncy is the reciprocal of the period of osciIIation

'e-ally. 1 1 (3.2)

. .--

?2
. "·_•?''.

L',/

-?

•,•
'.':.?.:·,·.-•_ •':.'-_; .. ,:,.,? :?-;•:','.;,•\?.:..•'·:¡
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''.,\.,_. .
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cy.
. .·,<•x·•'

>·?'}?;'_

r·.-,·:·

R2
1

IO

I,
L

f

I.

tª·ª
'·'

3Clf Ln 23 x o. Issso x 0.693
= 3772 ohms · ·

Preferable value will be 3.7 k thus
RI = R2 = 3. 7 kn

And Cl = O. IS NF

SELECTION OF C2 AND C3

!The selection oi C2 and C3 is bas?d purely on their respective functi0n in
?e_,circuit. As it can be seen C2 is connected in such away that it will
;;¡¡

fílit?outnoise and _distortion from the power supply.

e an available value of D.INF is chosen. Capacitor C3 is connected such that,,

1 ? t
·

¡

·

¡ d to the output of the multi-vibrator which is as well
-

'1;1!e, ermma 1s coup e

- "1;,,,,
....

·

.. 1 .. d d t D C component from reaching the loud speakéi:,
-

,\Je oa an presen any • •

¡'f..,

ílJ\
.

.

1,.•·Íâ,
•)..

t limitirtg resistors, WntC,,
.

.. ··•ct RS serves as curren
,i_

/.'?\ , ..
. . .

. • the required haseI ·r¡- to hm1t an.d mamtam
;

. :f>

Íj'iib/ili&:c§;:6¿,:,,y;ú?,,,?,??,,,..:
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c::a

--- ? ? fuity on th,·:-?- ? ? aim of this circuit as l'lâl'1lei_IIJJUIS ch??·t: :? .;-,-, gene:rate àn output frequency of aboÚti\.? loud Sf..'\ê-t:i,.:-:•: ;,- '.'unction thereby producing an audio
'

·:rt-.V that ri::,:? .-,:-.·,?: -? :::,J.er test is continuous.

ê?
-l ---

=

?i
?-

------

-?
• QI

3904

l
If,

23

2200hms

I
.

•

:_, I¡

------

l

R4
Q IOOn

r-l'f.
·,OBD SHORT CIRCUITED
?

.
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