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Exprriment 1:
P-NJUNCIT h
JUNCITON SEMICONDUCTOR DIODE CHARACTERISTICS

Obj bc‘i\‘(“ %

(f‘)‘ o study the effects of forward and reverse biasing on both the
silicon and germanium junction diodes.
(b)To plot the static characteristics of silicon and germanium junctioﬂ

diodes from experimental results.
junction diode.

(¢)To determine d.c and dynamic resistances of p-n

;
INTRODUCTORY INFORMATION
Static Characteristics
b, junetion diode is
graphica“y by Fig.l

The current-voltag
g¢ relatj i A
represented analytically by g’;j:tlf;n c()i') ;‘IZ

N
Y G $i

Ge

A ‘_‘/‘
2 +V

Ge = Germunian diode
Si = Silicon dicde

(uA)

_1: Static Characteristics of p-n junction diode

iven by: 1 = lo expeV - 1

-

The equation Is =
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o dmt Preearner! mend reterar Binand cohmges

v st g B Fosvged hijpaed f the positive terminal of a diee.m.f souree,
gl (0 the anode (A) of the diode and the negative terminal to its
f 1w B the same @ sonree B oconnected to the diode with its

wnterchanged . then we have a reverse-biased diode. These connections

in Fig. 2
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R
Fig. 2(a): Reverse -biased diode
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Fig. 2(b): Forward -biased diode
" ¢

N.B. Resistor R is included in the circuit for current [imiting
Purpose (30 that excessive current does not flow in the diode)

The static characteristic curve shown in Fig. | can be divided into fouf
regions. namely: 1. 11, 111 and 1V.For any diode, regions 1 and 1
‘Ot—’c‘th@-r constitute what is known as the forward-biased range-
Regions 111 and 1V together constitute the reverse-biased range.

In region 1. very low current flows in the diode for small applied '
voltages (V) less than Vy,. (V=0.3 Volts for Ge diode) and Vg, (Vo2
= 0.7 Volts for Si diode). Vo, and V2 arc called the turn-on or offset
for forward-biased voltage for Ge and Si diodes respectively.,

In region 11, the forward-bias voltages exceed the turn-on values of
Vy; and Voz, and considerable current flows in the diodes.

Caution: There is a limit to the amount of current which can flow
safely (hrough a diode. Beyond this limit, the diode will overheat and
an be destroyed! Therefore, TAKE CARE!

seriment, we shall therefore observe very carefully the

this ex|
age Voi OF

rent flow as the applied voltage exceeds the turn-on volt
as the case may be.

‘S 7ion [II. reverse-bias voltages up to the breakdown voltage VB,

* Producing a fairly constant saturation current [o. Have a look at
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o oHENIN 1o 0 ih (R ovder oF WiEero-nmperes tor Cle dlide

Fig 1 ohet
pigd BehoeBperes (ITHA - 000 TRA)Y Tor Stodiode ot o Nixed room

remperntinee (28°0)

Iy region IV, swhen & critical value of reverse-bins voltage VB s

preecded o relatively large reverse current Hows.In this experiment,
we shull Be able to determine To and VB for our didoes after plotting

our own graph similar to Fig. |

143 MATERIALS REQUIRED
14.3.1 Components

* Potentometer Linear 2KQ

* Resistor. 100Q. 2W
* Silicon diode. IN 4148 or equivalent

* Germanium diode IN34A
N.B. A point-contact germanium diode like OA 90 is not suitable

because it is not a plane p-n junction diode.

14.3.2’Equipment

* 0.5V voltmeter, d.c
*(0-50V voltmeter d,c

* 0-10mA ammeter, d.c
* 0-100A ammeter, d.c

* Stabilized Power supply unit 0-60V

JRE
A) Forward Biasing
) Set up the circuit shown in Fig. 5 for the silicon diode and

switch on the power supply set at 5V.
Turn the potentiometer R1 gradually so that the applied voltage,
V (measured by the 0-5V volimeter) varies gradually in st€ps of

0. )\ starting from zero volt and >[uppm° at a maximum of
s alue of

0.8V. Measure the corresponding
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applied voltage, and record your readings as shown in Table |

hch\\\.
(il Repeat steps (i) and (ii) for the germanium diode, except that
the maximum applied voltage should not exceed 0.5V. Record
yvour results as shown also in Table 1.
Qwitch off the power supply

(iv)

(B)Reverse biasing
Set up the circuit shown in Fig. 6 for the silicon diode

(v)
Switch on the power supply and set it to read 50V,

(vi)
Mecasure the current (using the 0-100mA ammeter) as you

(vii)
gradually turn the potentiometer R1 to produce varying reverse
applied voltage in steps of -2V, starting from zero volt to — 10
volts and subsequently in steps of -5V up to -30V, as shown in

Table 2.
«viii) Repeat steps (v) to (vii) for the germanium diode.
R>» T (U-1Upmn
- +
10082
0.5V

 Forward-biasing mode of the d
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Pig 6 Reverse-biasing mode of the diode
AL Only pegntive voltages and gnrrtnts are implied in this step:
The chanpe in connection to the terminals of the micro-nmmeter

and voltmeter make the readings appear positive (see Table 2).

r ANALYSIS

torward chary isti s
I cteristics of silicon and germanium diodes.

o o B0 b 0.1 o> Jos loa4 |05 |05 |07 0.8 |
_Volts

I PN ek

Silicon- 1 ’

liode (mA) i

crmanu;m;f

vrse characteristics of silicon and germanium diodes.
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Record vour results as shown in Table | and 2 above,

Plon sephrately the graphs of eurrent (1) versus voltuge (V) for
the silicon and germanium diodes for buth conditions using the
results in Table 1 and Table 2,

Determine and record the turn=on voltages. Vg, and Vj; for the
silicon and germanium diodes respectively for the forward-bias
condition from the graphs obtained in step 2.

Determine and record the saturation current (10) and breakdown
voltage Vg for both silicon and germanium diodes, (for the
reverse-biased condition) from the graphs obtained in step 2.

For the silicon diode in forward-bias condition, determine the
dc and dynamic resistances when (i) V = 0.5 volts and (il) V =

0.7 volt.
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6. Repeat step 5 for the germanium diode when (i) V = 0.2 volt
and (ii) V = 0.4 volt.

8 For the germanium diode, under reversesbing  condition
determine the reverse de resistance when () V = <3V and (i) V
20V

PG

e OUENTIONS
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Hint: In answering this question you may use your
results in steps 6 and 7

(c) DO the turn-on voltages determined for silicon and germanium
diode in step 3 agree with the expected results? Explain the
differences, if any.
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Periment 2:
Determination of the time Constant of & Capueitor
OBJIECTIVES

L. To determine the charging and  discharging  puttern of

capacitor.
2. To determine the current and voltage between its plates,
3. To determine the charging and discharging curves of @ /
capacitor ’

ATERIALS REQUIRED
Variable d.c power supply
1 no 100 kQ resistor
1 no 0.001 microfarad capacitor
1 no SPST switch
2 no multimeters
TRODUCTORY INFORMATION . . . |
In Fig. 1 capacitor which has no charge can be charged by connecting
it to a source of constant voltage. V,. The current flowing to the
capacitor and the potential between its plates can be measured by th¢
meters.

+ Vg o - —c o

O A\ or—d
Fig.1. Circuit diagram for charging and discharging a capacitor.

«witch is first closed the voltage at one end of R, is Vo.

When the ; =
I'he other end is at Ov. The current through the resistor s =VolR.
L
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Fig. 2.Charging a capacitor graph of p.d with time,

This curve has a special shape that can be described by a
mathematical formula, but the mathematics is difficult. However, we
can locate two points on the curve very easily. The first is the starting
point, when the p.d is zero and time is zero. The second point occurs
after a time known as the time constant, At this time the p.d across the
capacitor is 63% of Vo. The time constant is easily calculated. If the
resistance is expressed in ohms and the capacitance in farads, the time
constant, t. in seconds is given by; (= RC

For example, with a 100k and a 0,001 uF capacitor, the time constant

is as shown in fig. 3 below as 2.2RC,
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94 PROCEDURE
. Connect the circuit as shown in fig. 1

2., Adjust the power supply to a9v d.c

= Switch the S1 position to ON position and observer the current
and voltage reading.

4. Repeat the same in 3 above but with the switch to “off
“position.

9.5 QUESTIONS

1. Calculate the value of “t” given the formula t=RC

2. Plot the graphs of the charging and discharging pattern of

the capacitor.
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iment 3:
AMODPE CH ARACTERISTICON

TIVE
To determine the chargcteristics of & zener diode

DUCTORY INFORMATION
teristics of a1 Zener Diode
A“ zener dl.OdC is one of the existing two-terminal devig vag &
smgle. p-n junction. In a zenerdidoe the p-type materia| an:s g e
mat.enal are heavily doped. This heavy doping. it propey| = n-tde
during manufacture results in a pre-determined revemeybcontrolle
5€ breakdown

voltage. called the zener voltage, Vz. Zener diodeg
designed to deliver zener voltages from | to several hunq e o)
red volts

The symbol of a zener diode is shown in Fig.1 ang 8 4eiiad
its current versus voltage characteristics iY_pnca‘ graph of
‘®Zener  gjode

characteristics) is shown in Fig. 2. The symbol may
Of may not be

shown with the circle.

r——

Anode / J\i" \ c:: hode

Fig. L: Symbol of a Zener diode

- giode characteristic curve has three distinct regions: nameYy:
> zener - £ '
e Zen Region 1 show the forward characteristic curve and '

regions I, 11 and 1. 3 is { : £ Y\Natd
obtained when the zenet diode is forward-biased. Knowledge of the 10 fren
characteristic is of little interest to us because the zener diode is MOSt e

used in electronic circuits only under the reverse-biased condition.

. CS
ts the reverse chamuensu
ds from™

Regions 11 and 111 together represen )
portion and it &R

Reeion 11 alone covers the leakage current
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e A Y i e,

e

the origin to the knee of the curve. Region 1 extends from
apptoximately the knee to and beyond the Imas level, as shown in
FFig. 2. Region 111 is commonly known as the ‘zener brenkdown
region’.

In region 11, the leakage current To referred to earlier is not constant in value.
Conventionally the value of the leakage current lo is normally specified by
eiving its value at a point about 80% ol the zener voltage. v (i.e 0.8 Vz).
When the reverse voltage on the didoe is increased from zero. an avalanche
takes palce at the knee of the curve, and the current increases rapidly with
only a very small change in voltage. An external resistance Rs (see Fig. 3) is
normally required in practice to limit this current to the maximum permissible
value denoted by lz,max. The zener voltage Vz is that voltage which exists
across the terminals of the diode when the currnet Iy is approximately equal
to the mid-point of its linear range, as shown in Fig. 2. In this experiment We
shall bias the zener diode in both the forward and reverse directions, obtain
readings and plot the zener diode characteristic curve discussed so far.

A
#
I
Va min
Vi vz ‘ ¢ ,lv"",' Q g/ UV (.
TR :
i L T e e lz, min
Knee ,/'1‘ ‘7 -0.8V2 —-—.‘_.T
gz i

ol Mo TR .
Sl()pc w l/r Ve ™~ lzr
]
. 19} o AL ERERE RS AR 1 12
‘‘‘‘‘‘ Vg, max =——=-—

Fig. 2.Zener diode characteristic curve

MATERIALS REQUIRED

Components
* (Linear) Potentiometer. 2 kilo ohms
¢ Resistor 470Q (2W rated)

rener diode. BZY 488, 6.8V, 500mW at 25"C.

L. .vdiNi
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R AN e pener dindle of dfferent Breakdown voltage Vi dlio be s
1222 Eytriprment
* Power supply. d.o., variable,.
* Electronic voltmeter.
* (1. 10y, de voltmeter
* ()-5. mA meter. d.e
* ()-10. mA meter. d.c.
*()-30, mA meter, d.c (2Nos)
* (0-50. mA meter d.c

+ Connection Leads or wires.

e L5
™ [..q i
-1 l ! 2082 \n-mv( v ) f

T dey N

T
|
| . l
| | |
[ % @ .._.—-.,-.«—o-—ﬁ-'L'-"“J
Fig. 3: Circuit showing zener diode in forward biasing condition.

JCEDURE
(A) Forward bias

(i)  Connect the circuit of Fig. 12.3, keeping the power supply at 4v

and the range of the voltmeter at Sv. max.

(ii) :
diode at each level of applied voltage VF shown in the table.

Giiy  Switch off the d.c power supply.

Measure and record in Table 12.1, the forward current IF in the
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4: Circuit showing zener diode in reverse-biasing condition,
‘e bnimy

Giv) Conmedt the cirowit of Fig 12 4, keeping the power supplY and
those of the milismemetes, compared with the connection of Fig
12.%. .

tMensame el gecewd im Talkls 177 he FEVErse current R 18 e

() .
dipendbe 38 eamchy beced of appived voltage V hown in the table.
¥ & ,, BApsrmrm it sowint Y M B < Apver &"l”'\‘
toptAd Ve
b E B aran aed Bobme SRERINS I nty
EZ7r LR Y Y
LN e ; \
{ -’{ { ‘ .\ \
BT N \ \

”Hn:

(% CamScanner
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N.B. Forward resistance, Ry = Vi (ohms)

Iy

able 2: Reverse-bias measurements

(Volts)

Ir
(mA)

Ve |1 |2

3

S

4 S

6.5

6.6

6.7

6.9

R,
ohms

——}

8

N.B. Reverse resistance of the zener diode, Vg = Vr( ohms)

1: Using the results in Table 1, sketch the forward volt-ampere
characteristic curve.

2. Using the results in table 1. sketch the

characteristic curve.

reverse volt-amperf
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P —
QUESTIONS
(a)
(b)

@

(d)

% .D:tfrrn::c :“‘m the peverse churaeterlatic eurve
i e P 2 above the approximate values of the
following parameters: 1o, Vamin, 12y and 5

Do the forward and reverse characteristic curves obtained in
steps 1 and 2 agree with the sketch shown in Fig. 27 If not,

explain any difterence(s)?

Explain the reason for the changing values of Ry and Rz

obtained from Table 1 and Table 2 respectively.

What portion of a zener — diode characteristic is most useful for
voltage regulator applications? Why?

eYr (Y\Ode

Given that the power and voltage ratings of the zen :
BZY 88 are P=500mW and V= 6.8V respectively, determin®

the maximum permissible current through the diode.
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Experiment 4:
ZENER DIODE AS A VOLTAGE REGULATOR

ORJECTIVE
To investigate how the zener diode is used as a voltage regulator.

INTRODUCTORY INFORMATION

The application of the zener diode as o voltage regulator is our
concern in this experiment. In a voltage regulator, the voltage ncross
the load, Vy is kept at a constant value over a range of varying load
currents 1;. Fig.1 shows a voltage regulator circuit using a Zener
diode. In this circuit, the zener diode is in the reverse-biased mode.

In Fig. 1, the voltage across the load is the fixed voltagé Vi = V2
because the Zener diode is connected in parallel with the load, Ry.

! R L

. s x
\
—

Aot

Vi Vy, RL. VL~ VL

|

-

Fig. 1: Voltage regulator circuit using a Zener diode

In this circuit the input current [, is the sum of Iz

and .

L8 li= T2+ 1L concriansonssmaaiimaniat (1)

and the input voltage is related to the load voltage, Vz by
expression

Vi= HR = VZ oo, (2)
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There Hre 1O SITENHONS to consider uider any of which the eireult in
Fig. | operutes 48 & voitage regulator:
() When Vi is fixed and R varies and

(i) When Vi vaties and Ry is fixed.

Fixed Vi, Variable R, .
Here. we expect that if Ry varies over a range of vuluo:{ (between
Rimiin @and Rymay) then Iy will also consequently vary over d range of
values (between Iyq and lyai,) without changing i and ensuring at
the same time that V; =Vz (i.c without causing the load voltage 10
change).

It should be noted from Equation 1 that li = ljmay Wheh I =0
Similarly., Ipmin = li = [zmax., where Iz, is the maximum perm\ssnble
current through the zenerdidoe.

From Equation 1, since Ii is to remain unchanged, it therefore follows
that if I, decreases (due to change in R,) then 1z will increase and
vice-versa. The Zener diode is used therefore to absorb or to supply
change in load current in order to keep 1i unchanged. '

Fig. 2 shows the range of load resistance Ry, (between Rim;n and

Ryay) Within which the load voltage is constant and fixed at Vz.

\2 {\

=

VL = Vz ]

ﬁ
___---_._-?>

0 RUmin Rimax =R

Fig. 10.2 Range of load resistances. R_ "

Fixed Ry, Variable Vi

In this case since RL is fixed. therefore IL is fixed, only Vi varies..
From equation 11.2 we see that an increase in Vi causes |; toTise since’
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Vz temains unchanged. The Zener diode absorbs the vise \\.
Likewise, a decrease in Vi causes i to deerease, The Zener diode

cuirent. 1z decreases by the amount that |; decrenses to maintain the
load current 1, at a fixed value,

In this case (from Equation 1) limin - I, and limax

=1, + Izmax Fig. 10.3 shows the range of values of
Vi that will maintain V, = Vz.

Yu {i

VL =~ Vz -

Lindaoer

\‘—"l |

: Vi
% Viaon Yimax

Fig. 10.3. Range of values Vi

: . : ;sions Wit s
As before, we can write the following expression hout proofs:

Vi.min = (.]LL-&L)V Z
R,.

"This is the condition at point X in Fig 10.3.
Also, Vi = Lisiax R VZzThis i$

the condition at point Y in Fig.
10.3.

In this experiment we shall examine alos the range of Vi that maintain

sV, =Vz

103 MATERIAL REQUIRED

L inear potentiometer. 2kQ)

Resistor, 1 KQ (1w). (2Nos)
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2 Resistor, 1000 (2w)
. Zenier diode BZY 88, 6.8V, 500mW @ 298¢ ot atty otk typ:
prefecably with Vz< \0v,

¥ Power supply, de¢, variable unlt.

» Electronie voltmeter:(0-10)V de voltmeter
¥ (0-20)mA (de) meter
» (0-30) mA (de) meters (2 Nos)

PROCEDURE
(A) Fixed Vi Variable R,

(i) Connect the circuit of Fig, 11.4 with Vi = 20V hxed wnd
load, RI= 1kQ connected (by linking A to X).

(ii) Measure Iz, 1l and VL. record as specified in Table 10.1.
(iif) Disconnect the 1kQ - load resistor and replace with RL =
470Q. Repeat step
(i) o
(iv) Disconnect the 470Q - load resistor and replace with RL |
= 100Q. Repeat step
(ii).
NB: Use (0-50) mA meter to measure ﬂ in th\s ‘
case.
) Meanwhile, switch off the dc power supply. Do ot

disconnect the whole

circuit of Fig. 10.4. Replace only the (0- 5()) mA mete
with the (0-10) mA meter.
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o X atom A
B ey =
{ ~N..M J ? . \\i\ \, - "‘.
'. § - o . . 5
B nb 7V N, W
Ry L—- * g (A 2,3{ :
. i ~lt ’.',‘; :_:;
t i | >
2 1%
0. ¥ ;
¢ WA&" (RTINS (W) “ qur‘
l. ‘ ¥
- Wi
A
Fig. 10.4: Voltage regulator cireuit usmg zener diode i
it ol
2 R

(B) Fixed RL Variable Vi

() Connect the same circuit shown in Fig. 11.4 W1th RL - \kQ

(i) set the dc power supply initially to Vi = 10v A B
(iii) Measure and record Iz, I and Vz as SpeCIﬁed lI,; Table :
11:2 %
(iv) Slowly increase Vi in steps of 1V until Vi —-70\, and Bt 21
repeat step (iii).
Result .
Table 1: Zener diode regulator with different loads. Fixed V\ ?_0‘ ;
variable R, R " 1458

11 . mA

N

14 mA

li=(L + 1z)mA

| v -
'V, (Volts)
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% ‘.é\'f\’!\l “'& “ \ “
: 6.9 L

i vols) 20 N : |

W O
. !

N.B. If the Zenet di ‘ |
{'the Zenet diode BZY 88 is not used In thiy experiment, lhcln :

write down the voltage
rating of tl ,
of the 6.8V). e zener diode you dsed ( instead

|
l
L % 15

Table 2: Zener - regulator with Vi variable, fixed RLQ’ 1k V"riableh‘l\‘/ i
] s V(G / r,; ié ‘

e b i due _. b

12 |1 14 b5 te [ ]

|
|
i
|

[vi(Volts| 10 |11

Iz. mA

IL. mA

——\-/I, ; ; | G L G
(Volts) | ' '

|

|

|
Vz, 68 |68 |68 |68
(Volts) }

10.SQUESTIONS

(a) Using Equation 3, determi s i

resistance R, min suna;:zn:otrh:hll]sn:;mum oo 1oad
perlment 1f Vl— 20‘7
Vz = 6.8v and R =470Q. il

(b) How would you use your result in (i) to justify Wh) Vi= 6 8v
when  the 100€2 - load was used (as recorded i in: Table 10. 1)9
(¢) Determine from Table 2 the range of values of Vi for thChY\-_.';_f:
differs from Vz by 0.1v. RN ; !
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N By

ain Isit possible to determine Vi.max in this experiment? (f not. why?

(e) Given that the manufacturer’s specification of the Zener

dicde (BZY 88) used in this experiment are as follows: P =

500mW and Vx = 6.8V, determine the maximum

permissible current through the diode.
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yaper it &

i

STATIC CHARACTERISTICS OF A NPN TRANSISTOR IN'

COMMONEMITTER CONFIGURAYION '
]
l
ORJECTIVE i
Fo investigate the output, input and eurtent gain statie ¢ uh'\rucwrlqtlcs i
of 0 NPN transistor in common-emittet (CE) conhgumum !

5.IINTRODUCTORY INFORMATION I'",.; ‘

Every bipolar junction transistor (NPN or pPNp type)a
an emitter (E) and a collector (C) as its clectrodes, Howe cr. whén the "_‘,) 4
NPN transistor is connected such that the emitter is cort mon {0 both, Y

the base-emitter input side and the collecior- x i ;

RSt ; emitter ou put slde as f;y‘
shown in Fig. 5.1 then the transistor is said (o be in com ’

‘jab‘\se By

mon-emittey -

B
configuration. \x,
Ie ' : r A
b SRR 1
TR0 g : i
l?«lr B ‘\ : : t
=% W
i R
Qulpul Vee' ) : ; foy 2y \‘ !‘.
TR R
Vse T input ta .
l"lQ 5.1 S)’]leOl of an NPN tranSilSlbr m'.CtE "
configuration '3 iz

i': ‘

As expected of all bipolar junction transistor c1rcu1ts m CE
configuration the (base-emitter) side is forward-biased and the outpuf”l
(collector-emitter) side is reverse-biased. In pamcular for thq NPN; | ,
(ransistor in common-emitter connection (in the active- realon) fie'
base-emitter junction is forward- biased. while the collector Juncuon lS." Lt s

', y

reverse biased as shown in Fig. 3.2.
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. e NS 3 coMMNOR-EINE Caligie. ot e A
.n.x- (SO, obipesetirierice e P AF e i SR A
ot DU Gohage (VOT) for & fonge oF foed ool o sy
e AN 8e Q‘N.\\.,ﬁ i Fig S U8

o

16 Yo = By (Vey). for consmnt values of §y

Fig. 5-2: Notation of an NPN transistor in CF

characteristic graph, for a fixed Vce (say, Vg = 4V)

the transfer P
o 8 can be determined as shown in Fig. 53(¢). as the

the current & <—*o.1n
slope of the line,

g =Alc for a given value of I
AIB

(for example, when I¢c = 4mA)

(%81 CamScanner
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(% CamScanner


https://v3.camscanner.com/user/download

; {
\“\‘ \'(¢ & :l‘\‘(

Vg # v

AN "

0 — B A
(c) Transfer characteristics

pig.. 13.3: Characteristic curves of an NPN transistor i the CE
configuration: ey

1mf)

v 'l . f ; 040y \Ves
I y

Fig. 5.4 Circuit diagram for investigating static characterisics of an'
NPN transistor in CE Ph, PR T

In this experiment, we shall obtain readings that will ehable us plbt’

the output, input and transfer characteristic curves, the tjpes’ shownin,
Fig. 5.3, and determine there from output impedance, input iimpetance

and current gain of a transistor in CE configuration. -,

It should be noted that if a PNP transistor were used the’batery

polarities would be reverse.
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S AVTERIA S REQUIR

o POWEESUpply thit, de varrabie, 0100, UA weter d ¢
o 020, MA meter (d.)
« 030,V yoltmetet d.e

o 050 dee voltmetet

« Connection leads

13.4 PROCEDURE

13.4.1 Output Characteristics

)  Connect the circuil of Fig. 5.4, and tym R ' ‘
: q dR { 1
to set Ig = 0 OpA |40 R dppropritely

initially. |
(i) Next, turn Ry to increase Vee in steps of 1V, starting

until a maximum of 10V s reached ang 'mgasﬁm OV

corresponding Ic in each case. Record your readiﬂgs ;ﬂs’eh ‘h‘?

in Table 5.1 (ahead). i 3 awn- .
iy Follow the procedure n step (i) and set I =204, 4yia, Gy ]

and 80pA in turn, and for each fixed 1 repeat step (ii)

Transfer characteristics

(iv)

(v)

(vi)

Using lhb same CITCUIL connection of Fig. 5.4, set and k ep ‘V.CE' L
=7V initially. - f Y
Vary 1B continuously in steps of 201A, after starting fr_‘()m‘()pA .;.
until @ maximum: of 80pA s reached and meg'sm@}me
corresponding le in mA). Record your readings asshown in -

Table 5.2

Next. set Vg = 8V and repeat step (V).

'
!
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Inpt characteristics

NOB Briefly have & 100K at Fig, £330 W0 venind you gt w#

wonldn™t need to measare “ ‘

1o (DUt Vig) in the next stage of our experiment, \ !

\ ‘ .

(i) Disconnect the 1e measuring meter from the c'\rig‘m of *
Fig. 5.4, and link up the gap by using aa connection feud.

Connect a 0-5, V de voltineter belween t'prm‘ma\s A dnd
Y to measure (Vig). ]

W x \ t\;“;‘
(viii) Set Ve = 1V initially it \‘ ’.’fﬁ'
@y Tum Ruand Ry carepyyy 1o yory Ve in sps b 019

starting h:om OV unj a maximum of 0.7y otV i€’ 3
possible) is reacheq 8

of IB. record your

I
NS '*pfw:“&g}-y\w‘ R

U

Measurements as sthn in Table 5.3

A .
U

AN

and measure the cogréSPOﬂd\nﬁ'Va\ue";zﬁ -

(x)Next, set VCE =10V and repeat step ﬂlx) 4 1 o "t"
SULTANALYSIS - :
RE Measurement on output characteristics.

le L
Bl S | |40
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i 1(4

I

Ana‘ySiS :
he results in table 1. plot the 0\’\

Using
curves.

e results 10 Table .2, plot the uas*\‘im;\{a SR
ATACHeTITNGAY.

Using th
Ll

Cur\IGS
e results 10 Table 3. plot the input 'é&;gyac\ef-\s‘
(gt B Tk "k
i

Using th
bisgt

curves
Determine the output impedance Ro of the iiﬁﬁs\s&‘éi’\h%é%
= 20uA and lp o i

— gOpA. using your Lolot insiep | (X
Q. 5.3(a) fora hint on how 10 deterr"x_.\'\:ne RoO) * ik
Using Your plot in SteP 7 determine the ;'g\i,rréﬂ}'éa\zn- for
= l\/.\\’hen Ic= \ ; A

Vs

\"Ol' \p,
3ee Fi

ot

et

IMmA
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Use your plot in step 3 to determine the inpit impedance |
|

o: for Vi = 2V, when
Iy = 20“/\

) Do your characteristic curves in steps | — 3 agree with the
sketches shown in Fig. 5.3? Explain briefly the differences you

notice, if any.

: Explain briefly how the transistor characteristic curve in Fig,
5.3(c) could be obtained by using the output characteristic
curves of Fig. 13.3(a) for a fixed value of Vce.

Compute the value of B from one end of the curve to the other?
Explain briefly what change(s) you would expect in the circuit
of Fig. 5.4 if a PNP transistor were used?

Using the characteristic cuves in steps 1 and 3, find the value of

I¢ corresponding to

VB{g = +600mv and VC‘E =+5V.
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