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1. instance tr

without difficulty.

. out whether a given
I;én.ﬁ.e. open or short \circuited.)
he instrument 1s fast becoming necessary especially when carry
electrical /electronic troubleshooting, maintenance and repairs. In som
acing out a fault in a loom of wires connecting one section tG".
another of—any—difficult—or impossible, asi\television receivers, 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

continuity tester, such a job can be carried out successfully and easily

y

Probes

T
s

R4 100 Ohms
Ohm

2200hms

23
2200hms




'*E mu1t1 -vibrator. The value of the Rs will depend upen

ST P WY
tadeperderce the loud speaker and the desired volume level.

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

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

receive low voltage and therefore switch #Na&> position.

i, MULTIVIBRATORS '
Multivibrators are class of electrical switching circuit made in such a waj-(
that it Wwas 2 stage amplifiers with the output of each coupled back to the

input of the other to provide a positive feed back.

2k

‘These (;lass of switching circuitsdepend for their operation on generating




© quasistable state (semi-stable) it is

be triggered to change the state, but only for certas

r which it
return to it’s original state automatically. It is mainly used in generatiﬁg 1

width pulse for gate.

w (2) BISTABLE :- “Bi” means two, just as “MONQ” means one. A Bistable
. multi-vibrator has two permanent stable state in which it can be made
- work in both state by triggered ring it. It is also called a flipflop multi-

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

" counter circuit.

" (3) ASTABLE :- Ih’re‘/;; multi-vibrator does not have permanent stable

| state but it is operated in between the two quasistable state (Semi stable)
in which it continuous to alternate remaining in each for an interval
ed by the circuit parameters and switching rapidly from on

e state to the other. It is some times called free runnin

ed for the géneration of clock _pu’lsa chain




STABLE STATE ASTABLE MULTI-VIBRATOR

2/ vee

+1/3 vee

SINOISIDAL WAVE FORM




as D =w/T x 100%

‘example, if

W = 2ms and T = 2.5ms, then the duty cycle

: X 100% = 80% : . L
- depending on y i & RB, the duty cycle is between 50 and 100 1

per cent. A mathematical solution to the charging and discharing

‘equations.




T X 100%=30%
epending on & RB, the duty cycle is between 50 and 100

'f’jper cent. A mathematical solution to the charging and discharing

equations.




xternal configuration of the 555 timer is as shown in figure

t

~ moulded into as integrated circuit (i.c).

L

| Vss- |_T_ 5| Voltage control

“ Tigger IJZ : ; E Threshold

OutputE :l Discharge
7
Reset IZ , . E tvee

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

‘shown in fig 2.2 below.

R [

6




not indicated in the sketch,
""Th_e potential divider is connected in such away that comparator 1 1s
biased to 1/‘3 VCC.A) 0.01NF filler capacitor is usually connected to the
| control voltage terminal (PMS) to round and serve in passing noise or
, ripple voltage fron'1 supply voltage (VCC) to minimizé their effect on solid

,or voltage.

| Capacitor (C1) charges from VCC through R1 and R2.While charging, the
woutput voltage (VO) is high thereby making the comparator 2 to go high
" Q1 is off) for a period tH where, th=0.693 c1(R1+R2) seconds.

q
 The part of discharge capacitor Cl is through pin 7 and R2 which

en immediately the capac1tor voltage (VC) reaches 2/3 VCC,

ult to when comparator 1 causes output voltage to 80

setting flip flop, so Q1 is 1 thus 4




|
g
]

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.
' The instantaneous voltage of a capacitor is usually given by — VC=VCC
‘(le — t/RC)----2.1 Assuming the capacitor to be initially charged to VCC

 then, vcc 4 Where RC = time constant

| VC=VCC (l-e - +/RC

%=1-e-+/RC

6—t /RC=1-1/2=1/2

Fig. 2.5 RC = time constant




2.6. ASTABLE CONNECTION OF 555 TIMER CLOCK
: FREQUENCY GIVEN By
: 1 =1.443 -2.2
§906.93 C1 (R1 +R2) C1 (R1 +R2)
1‘ The duty cycle of an Astable multi vibrator is defined as the ratio of time
Ipo'sitive portion of the Iﬁeriod' to the total period. |
5 “Or duty cycle =t1

tl t2

. 2.3. TRANSISTOR AS A SWITCH (GATE)

ent through load in such a way that it is similar to a switch.

7 shows an arrangement which the current through the load

r. only the little collector to base leakage curre




- This is to say that the collector current | 1C} is very small. The valve of"

' VCC in the saturated condition s generally known as veg (sat). The

‘“O.N” and «OFF:J

' Condition are clearly indicated in figure 2.8 which is a plot of collectar

: Cﬁrrent ( iC} as a function of base current (1B)

+the (sat) defined




IB) exceeds minimum valve for the transistor to be- 7
1

, properly switched “ON”,




- elements are combined to give the required frequency of 1KHZ or ciose.r
to it. As fully explained and shown in chapter two (figures 2.3) the

integrated circuit (Ic) requlres that the capacitor C charged to a voltage

rof about 2/5 of the supply voltage (VCC) and discharge to a voltage of

- about !/; of the supply voltage.

I 1000 °
R1 Q
1k :

l 4 8

7 " I

555 .
6 Timer 3
[ s

23
2200hms




——— - N
Fig. 3.1

The total period of oscillation is given by T = chérging period+ |
discharging period -
ut + C
- Tis also given by time constant of an astable multi — vibrator as:
T =0.693 C1 (R1 + R2) + 0.693 CIR2
= LN2 C1 (Rl + R2) + Ln2 CIR2
Note: LN2 = 0.691

Where
TH =Ln2Cl (R1+R2)

tl =Ln2CIR2
$1s




d is Ttwice dlscl'iargmg Period.
Tession te = ¢

TH=2+C

Ln2 €1 (R1 + Ry, 2x LM CIR2

RI + R2 = 9Rro p; 2R2 -  Ro

| Assuming R1 = gy R2 = o9my. g

i Oscilletion period T - tH + te

= Ln2C1sR2 + Ln2R1R2
butR1 =2

3R2C1Ln2

§

: !
t_j}he aim is to attain a frequency of 1KHZ or almost close to it, we choose |

tive frequency between the range 850Hz to 990Hz (0.85 kHz to

(0.85KHZ to 0.99HZ)

.

cy is the reciprocal of the period of oscillation




Irequency,

= - i

3CIfLn 23 % 0.13850 x 0.693
= 3772 ohms
Preferable value will be 3 =7 k thus
Rl=R2-=37~ kn

And C1 = 0.15 Np

33 SELECTION OF C2 AND ¢3

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

e ot l
terminal is coupled to the output of the multi-vibrator which is as wel
ermina

load and present any D.C. component from reaching the loud speaker.
oad and pr G
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ble multi-w‘hﬁtw whialy
i A h
: ﬁ-equeney of aboyg |

Will in pey
KHZ .
O enable the |o

dio signal. Thic i1 :
his Indicatey the continuity of electri-Cai 2

OBES OPEN CIRCUITED

the probes of the tested  ave oben circuited either by

5

necting them or an open within the cireuit under test the gatfng!
ansistor Q1 will be in “OFF” state due to the fact that little or no base
- (IB) flows to drive it to saturation fhence reversed biased.) With

idition multi-vibrator will be in a “Reset” mode thereby providing
t the output from the circuit.

CUIT CONSTRUCTION
oard drawing was prepared for the circuit layout as shown im
it will be seen how the Vero board and how the setup is further
¢ ide f intenance purposes. The interconnection are mad:
de for mai :




0 Copper tracks, wﬁm are

as the co
Mponents. Wiy, this Arangement of the board it

id making short circuit,

€ stage r rew
the stages of construction a short ang open circuit test were
ut and errors were corrected as well While saldering the

d c1rcu1t (IC) adequate care was taken o ensure that it is not

due to excessive amount of heat when solded ring the integrated

S€ socket in position before inserting the integrated circuit

the components used L

| Q“’S t | eme 1t {?ﬁaﬂ

cm it has a removable cover

of the tester. The

ag (4.4 x 4.4 % 10)




h the stages of construction a short and open circuit test were
ut and errors were corrected as well. While soldering the
eircuit (IC) adequate care was taken to ensure that it is not
due to excessive amount of héat when soldering the integrated

S€ socket in position before inserting the integrated circuit

S tl]e packaglng arrangement Of a_ll the Componenls.nsed 1
n ft]] t Th e]lsed in hou th oo
0] e tester € cas i Sing e testeris a
"

‘- 4’ 4 ‘ Ierﬂﬂvabl

11, X O) cIml it haS a Ao

can be carried out.
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tH = charging time = 4x0.2
0.8 ms

discharge time = 2x0.2 ms = 0.4ms

tH + tL

0.8 + 0.4 = 1.2ms

833.3HZ or 0.8333KHZ

lue of frequency for which the circuit ¢

.




ﬁ;emrcwt,%meef&ﬂieﬁm%

€ crcwt. A digitay esctllosey

. Pe and Vene hoapa Waore
Compoments Were

¢ mounted om ke ligital

it the tests.
 The outputs of each

ope.

test, the components

In the procéss of sold=

that the signal flow is in crder

tested the component winidt i
tor, does not sound bec

i)

is not working according?




AT

s e

ich is used iy testing
antages over oty Wiew of (ester for

'Ohm - m :
eter can be used as an alternative, but difficulty

wwhich ca . !
3 s¢, the Ohm - meter can not distinguish between Z ‘

= when test is carrier out on a resistive circuit. The usual

i)
|
|

Er as well -will required us to took for an indication, thus
;

E attention from the place of work wiich is time consuming

#hat all the components used are simple and avilable at
e prices. The 555 timer itself has a selialiity (hus ualking He
instrument.

i e OIS N

= the tester does not drive any Cu Vel
Uinakbgl ‘NH it

n circuited) the power SRAPIPRY

s are ope . ?
d, making the MSRWH \%\%% :

it is draine




soster is optional hence i1 &=

vzlves of C1 and R1.

sredas

Jucing some additinss

&.g. power failures atarss

dio frequency generator &

g system.




making the tester as a whak @ be cheaper just

also being small and portable, ik sier can be easily
sported.
f frequency of operation of this tester s ahvondl hence it can
Las required by choosing the right vals < Ol and RL
y modifying the circuit and introdin some  additional

2 B SR e g
ts, it can be used for other purposes <.« ailures alarmt,
i

A ITh SN
1T

1dio frequency generator and traffic




@ the tester a material in housing the cir

making the tester as n whole to be chcaperm

also being small and portable, the tester can beeam"&“ E

sported.

frequency of operation of this tester is optional hence it cam

d as required by choosing the right valves of C1 and E1.

y modifying the circuit and introducing some additiona:

ts, it can be used for‘othér pUrposes €.g. pPOwer failures alasr

dio frequency generator and traffic lighting system.
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