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Electronics Lab

Lab Session 1: Diode Characteristics

Students Names

a

Part one:

1.Construct the circuit shown below, measure the forward voltage VF, VR1, and

D

\4

compute /F.
DMMI
DMM2
R1 'i ; 1
' —AN— o
J_ 1.0kohm
Vs = D
T 1N4001GP
1
Table2: Diode Forward Currents and Voltages
Vs Vri %)) Ip=Vr/R Vs Vri Vb Ip=Vr/R
Normal | Normal NormzL Zener Zener Zener
0.2 0.58 mv | 273.1mv 58 pv 0.2 0.30 mv | 226.1mv-|" 3 pV
0.4 36.95mv | 431.7mv | 36.95uV 0.4 23.9y 4351mv | 23.9puV
0.6 206.1mv | 507.1mv | 206.1pV 0.6//9’9‘.8 mv | 593.3mv | 99.8 pV
/
1.0 | 486.6mv | 547.3mv | 486.6pV A0 | 3927 | 656.4my | 392.7 pV
myv
3.0 246v | 627.4mv | 2460 pV 30 | 236v | 727.2mv | 2360 pV
5.0 445y | 657.4mv | 4450 pV/ 5.0 439v | 751.4mv | 4390 pV
4
7
i
.//
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2.Use your results from Table 2 to plot the /F versus V'F curve for both diodes in
the figure below

| |-~ - Nomal diode
0004 i— _Zenqrdvode ;
0.003
g 4
= 0.002
0.001
0000 {———===mna -===

L] 14 ) § 19 1 T L] T T
025 030 035 040 Q,lS 050 055 060 065 0'70 075
V (vlot)

3.Graphically determine the dynamic resistance of the normal diode at 3.

AV /657.4mv - 547.3mv
AT~ 4450 WV — 486.6uV

RD = = 27.779 ohm

4. Determine the static resistance of the normal diode at 1.

Vd 547.3mv

=—=—=1124.7 ohm
ld 486.6,V
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5.Con ;
“-O0Struct the aiv.: ;
€ Cir ner diode
and recorq this va]ﬁglt shown below, Measure the voltage across the ze )
Vs Zenet
Table.3: I\Teasurement of Vriand Vz
VS (volt) VR1 (volt) Vz (volt) 1Z =VR1/R1 (mA)
0.2 0.06mv 217.6 mv 0.0006
0.6 0.22mv 703.7 mv 0.0022
1.0 1.41mv 1040.3 mv 0.0141
3.0 600.5mv 2.497v// ' 6.005
5.0 2.14v /2./98v 21.4
7.0 3.93v 3233y 39.3
10.0 GﬂV/ 3.46v 67.7
e 12.0 / 8.6v 3.56v 86.0
Yz=3v
—— PR,
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6.Use the values from Table 3 to plot the IZ versus VZ curve in Figure 3.

part(2) - The zener diode
o.10 )

0.08 4

0.06 -

HA)

0.04 -

0.02 4

0.00

Vvloy

Conclusions

e [f vd greater than specific Va, then the diode is (or), and the voltage on it 1s
equal to battery voltage = Va.

e [f vd smaller than specific Va, then the voltage of the diode equal to Vs and
the circuit will be open circuit.

e [f Vz greater than or equal to specific Vz, so the voltage of the Zener act like
a battery with Vz value.

e [f Vz smaller than Vz the circuit acts s/;)p¥{circuit and the voltage equal
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‘ Electronics Lab
Lab Session 2: Diode Applications \ O\‘ )

Qéedeein Names . ’ . m# /"

Part 1: Half-Wave Rectification

~1) Construct the circuit shown below and draw the input and output signal.

inPut outPut

1@16? A _
—p! 0+
[ oo '
P . ¥y
. {-5_ / /\‘ “I'SJ m E

L o

. 2) Measure the DC im%ue of Vo using the DC scale in the DMM. VODC=ereeseeiButannninees

- 3) Reverse the ledC and draw the input and output signal.
el e et inPut  pubPub

{ Yi..04 s
H L k. 237 it

1y Construc e & ﬂ Sr T /"\ /f /

o | _
R M S S Pl B ki
T R N A O O O I
Ay, S R -
|

s, ...‘......-- o s ear iy

' ' cTYop: 8 m
2l) Mpasum the DC value of Vo usmg the DC scale in the DMM. VODC =.. —, 06,28, MV

5) FOr step 1 and 3, Calculate the DC level of the output waveform. .
VM/'X = 1-5/7[“ - 0.\{?;7/

-1 _ = ’(J'V'-}'?‘

A T T e ——
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Part 2: Full-Wave Rectification I
6) Construct the circuit shown below. Draw the output waveforms. Then, measure the DC load voltage

usngMM Vonc =...c... 50 g9, .
2-214q _'(o Q_ql)

\

Lell

yA/a/alala

2

4

7 Calcu_lafe the DC level of the output waveform Vo. Vavg=

Part 3: Rectifier Filtering

8) - Construct the circuit shown below. Use the DMM to measure Vo, and record this yalue.

9) - Use the-oscilloscope to observe and measure the ripple voltage using 1 pF.

VE=.oirrnrnns l"i‘éqm\/ ....................

3¢

Conclusion :

AR e Mo (ochilier & used to convexrk— Ac vollage
to D L, it nses.  one a\r/wor& diccde  n s
cet . whioh g (Hew B¢ Fw) . Hu Roafte of fider
Lcapacte, Fwl 4o vedure e vifPle  in
the. Slanaks ond  (hen He  cupucke & T ke
fPle \L .

g
//7
()
N
L
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‘ ( —" Electronics Lab
: : ' - Lab-Session 2.b: Diode Applications

o gl .o e Students Names .| - ID# 1. \q _,

Part 1: The Shunt Clipper with a DC Battery Se
. 1. Construct the circuit shown below. The input signal is V,_, sine wave at a frequency of 1KHz.
- 2. Draw the output signal. '

CEl AWV ]
ki sl 22lohm Dl +

|28 N W T

7 ; :

e

3. Reverse the polarity of the diode and the power supply thien draw the output.

Y.
/

iz
215 =

S e =T 517 ‘z( Z
. C 1

Part 2: The Clamper circuit

4. Construct the circuit shown in below. The input signal is 3 Vp_p sine wave at a frequency of 1 KHz.

5. Draw the output signal.

cl
\l .

- VAL '
432 ~ K’ T +
T ¥z " g SVH Dl $n

'Y 4 INg001CP 100kokm
-pq751 L 68 D D B - 7. Ve
R e
o) g
A i .
— e
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Part3 the Clamper circuit with DC Battery -+ . - TR FERNE R Rk for
5.

6. Construet the clrcuit shown in the flgure and Set-the function generator toal KHz, i&-V,_P
sine wave. Then sketch the output signal ' e E . :

IR
— -
10t ) +
1-95 A D ‘ = -~ S ‘ paeice | B .
/ vh@ P 100hon _
K \ A e Lt OBV
-\s
\ | - .T- | _
~yf Y, 7| i
o 1 e % ﬁ} ’
A o C
$ '
Conclusions

¥ CliPPing g A Precess of - cutting am&kon'dl'%m

Ac input Sanal to Cerkain Specificadion level .

W ock  cohith  Pecforms Cllipin  iS called “clipPe”

and % containg Liodes ahwele refresents the tain

element it ak -

.
/

% otherwice o dhe clamPec 1S éhangffg de Do level Lﬁ

of Do Ac input 2ignal 1o acertarn s Peatied Llevel-

, fypes of  Clamping ate Ve » V€ the dupe OF

the clomPing ‘AePer\c\s o the diode ~ divecHon

ond dhe  clambins Lgve\ (D.c'le\el) depencls on

Jolue _ond Polavity ok the ne Sewcce comneched

with dicde (it ony) . //’@ y
o Ml g e TS

+Hhe cogevlox.
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- Electronics Lab
Lab Buﬂon 3 B.'l'l‘ Characteristics and DC Binhll

Studeats Names 5 _]]la v r > /%

Part1: cuégu,x_nLth

2N3904- 2N3908

B 4

Part2: Determining Transistor Parameters and the DC Load Lme

1. Connect the circuit as shown in Figure 8 in the lab manual using NPN transistor and fill the following

table: .
Parametsr | Measured [ Vg‘;_”“'
. Vo .o -] 8,845
V] u.gzd : R,
T Ve 4.235 fn:m
~ Vg o34
Yooy | 06883 .
- 003t 5
— 2,523 e
I% - 2. 23 Vo o |
{ N m 3 gu} ) }'5‘.:-"- ,v?z{x -
‘Z)_ - & . | 0-9(% ?

. Determine the saturation (Terson ) and cutoff (Vegiur ) points. on’ﬂacﬂl load line for this circuit, then
plottheDC load line. Locate the Q point based on the easured values of 1o, and Vig,.
Vet

g . wheén IToeo —» :‘.i; -io’
‘o \L\ e A o Yow MeE
~I : | uhen Wpav b £ e W
‘%-4‘” . ) a j_g___
' ‘\_"r D Te E&:?. )
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| 4 ‘Omdiindlwllud,mmhl’lgmahﬁnhbmm ‘ : . i
r Comoect " | al using PNP transistor and fillthe following

Yo LICY -
Vo 2226
Vi ] 8.026 h,
Ve | 46.9)¢ :
L Ve | +0.6c9%
| Lo |
s ol L XX~
g T AT
b {——— e [
.- < R 130. 6
N ] "e.a92

5. Dehmineﬂlcmﬂon(lc(m))and cutoff (Vwm)pointsontheDCloadlim:_for.ﬁ.ﬁs circuit, then
' plotﬁchChaHlincnc.Imatetherbintbascdonthcmcasum@valup;ofI and Vegg -

i NCE o ' whes Ieze =b =lpyVEE 2o

|

: )
S-q18 N : when VEE =0~ e « YEE

Tea Ne - 1897 o 1.306
IE = VE n q‘ZSE) = 'L'gl-z [m T..C 4\{[?{1— e /
®. . RE 1.6 9

3
_ A IR el -1c¢ 2 1.3jt= 1806 =G0
@ I8 Ie-I¢c - 2-F3%+ 2~E2;§a4ﬂ?‘ g I8 -l -Tc- 1.3 = /

® B o Tc/Ip.23%/oBl 3ie | @ 8= TC/IB2igon/o0ls JB0-4

.Tb(= e[ 6 T | ® dn B/Exl > 120:6/12tb o0 96

Port (1)  Part (2)

—
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Electronics Lab

Lab Session 4: The Common Emitter Amplifier

Stuc

S mag

\_(—/)\

1) Construct the circuit shown below and Measure and record the DC voltages listed in Table 1.

g’R.
100K
1l

)
2uF
sk
Ko

V. =+H357

.36 _ lg-KmA

T Constrettie it moa o Vg 2.83v_~
j
i
/Calculations- - e
T 1 Tes Nee-Ve s a2 cnymA J Te- Ve
A O R e 820 Re

ig""‘- IIB”%'«%O""KMA // 16: L . 28.5¢5

B

x-_b.

=096 174

1+ P
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2) Connect the AC circuit with Vs= 150 mVp-p sine wave at 1.0 kHz. Fill Table2.

159 m Npp

e R T Y

3.4 iy

Vou/Nin s 10

A 37
= ¥ e A
I Ly
ARG

CEAAMT S IRAEpTeLr
A S S\ ¢ iy A L
s ‘.-:..\4‘{,‘ ¥ H‘ L e

Table.2: AC

Parameters of CE A.nﬂiﬁcr

5)Remove C, from the circuit and fill Table3.

p

'

,5’C’m VPP

& 1% 1 5
L ;,o'Cf*;‘re?’-._—;‘ ) >

LA O e R

TR S

at

Vo=V

1 25 Vpp

oul
g R
oIV T VodViN Y

AR

Table3: AC Parameters of CE Amplifier

3) Use 20k pot. to measurer the R.. R, = 11.3 KA.

4) Use 20ks2 pot. to measurer the R R

o
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Electronics Lab

Lab Session 6: Frequency response
Student Name:

Registration No.:
Section No: _ . Date:

a) Assemble the circuit shown in the figure then fill the table below

Te £ : e,
— = . t 3802
AQuF o J : =
3 T RRgtia .%FI(.LSKDhrn ‘—_ iDDhF" E V?_ut‘ :
F\J vin : zziukbhnw L gs.Esltahl-_n,_" g t
‘{ IVP-p. L\ s e ] e g T
Sinvrave 1 # SR ; E .
o : . ’
F 20 | 40 |- 50 | 100 | 200 1 7 10 S0K | 100 | 200 | 500
H|H | H H | H | KH | KH| KH H |XKH | KH | KH
m\J V o Qi ~ Qo
S S 330 29| 670 | Tho|RV2| 552 |\8Yo | 810 220 18| 20| R0
ML AV 1 330| en| 625|760 | 812 [ 889 [ 810 | S2o | 590 180] 120 | Ro

Note: always check the input voltage

b) Determine the followings. AVin 88 1)
1. The lower cut off frequency (FL) = W“E’"O%BOH

2. The upper cut off frequency (FTH) =......... o eeeereeieeeiriiiieeeeeeeiiiinanias

3. The bandwidth of the amplifi

3
Stk The 2 R0 N30 = laage

4. The midband gain of the amplifie=........ 88 m

.....................

#

0
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380

622 my

5. Plot the resulting frequency response (Av against I or Av(dB) against F) showing
clearly the results found in 1 through 4.

_N\'

:

]
=
ik 3194 5o Zo b
L.

T o —f—— _.‘,—_-.4_.

\n

A
A e

,
g
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e eme ot T mmieree e ce mheree D ey e e e

Electronics Lab

: Lab SesslonG Operational Ainpliﬁer _
StudentsNames F o E

Part I: Invertmg Ampltf er

1 Construct the circuit shown Connect a 500 Hz, 1V, sine wave.

lofetma ——
" ’5-3“-1:1 g 1C N T

omuz  ghw

| Inpui] 3 | 6 [ Ouiput

' | ' Offer mull
¥ 04 5P

 Tdlopamp _ - | ]
DIP pin diagram: | | | Rkl |

2. Measure the peak-to-peak valuesof the input and output Wavefophs .

oS

11 1™

Uk
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. 4. Increase Vin to be 2 Vp-p and replace Re =33K1) with, IMC Measgre~tzlle:'p531:c-‘t 7

. Peak values of the input and outpu. Then, sketch both waveforms. ™ .
« No = (|05

.'Vin:.n_"""“-"."."ul'" . Vo="“—."2..§:.?"‘ _— : AV_=¢u.'V':unug-ua‘of. v
kel T T , |
C L Oy [T ' I\ : \//
. - ) . = Ay 3
%) J\L\IA«)’ -~ / i LT ‘/ \
Y s | ",”'55 \ / N » ,/\
N AR SRk
S O s 7 o s D A )
~ Port2; Non-inverting Amplifier =
L Construct the circuit showﬁ -Connect a 500 Hz, 1 VW sine wave ,'
T 33K , , ' |
‘ Vout ;
1 |
=L z
. |
—= {
2. Measure the peak-to-peak values ofthe'input and outpurw/axje/t';)rms, and reéord {1 ) {
their values. Then, sketch both waveforms, w=T
=45
: |
) |
. .0-5 ) 251, al = ~
: ["/y'vyf*'_r" //\ / f—\
'(}ae.J ey j—C‘j / J ‘ ,
’ ' ' \ A
-o-s' \) e - \ /
: ‘ |
Vin - 5 Nount | _J ;J
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v,

, SummlngAnq;li or ERREITRRS

1. For the circuit shown. calculate Vo

\Jln 2 ‘: \Jh\ "“\c Same ful \)o op A"\J ‘ N
-f\lo 2 -/R‘L_\n + RE Vi 0o
S s / ") AMe—

= =/ Jok.g 4 lK ;2N\~

N TR 1ok )/ AF yro

= oy N

/ mmﬁ"? , ' :

Conclusions p,j
R@qafc){m e Zr  pin (10 5,9)—> wed MMJ_—PM—S——'—’"

. 75( wierts shouldul be }aqch/dm ’ Wﬁ(_ﬁiﬁ/—@h“’égj" -

T op-fn_gtes o oulfd = Vs Ve
L we connect a circud  thed Jive oud
The ad{/u/ S‘:dqnq/ 5 _Zoird fo be clitpd 15 e

ax Value as T menhon

polue of (e U -
e \Y\\}QHIM ﬂ"”ﬁ : have [35 P/M%Mbdwcen The M,mj ane] The Mq//)u/
/‘/a// M\/&/‘{;M/)mf) had/e ZM%‘UF $l//ﬂbdwfe,n the m//)uf afﬂ/ﬂ(w%”/

H@J 171{ Chcm?/nq e /Q€§)57LUf Jalues-

a'/?v Cay loe

/

7
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Electronics Lab |
Lab Session 7: Operational Amplifier ¥
Students Names ™ i ¢

- ¥

—
Ot mall [\
Yo g T sbwc
(-)Input [ 2 700V :,

(+) Impui (] 3 6 ] Output

Offer avll
)

o0

4 50

RSP o

741 op-anmp .

DIP pin diagram J i

Paptl. Comparutor with 741 107 Used 0s a Level Dotech
5. Cuonsroct the circuit shown below, connet 2 300 iz, 5-V,_ to the inpnt. qketch the input SIGNAL , | i
“ref and the output signal on the same graph, \\ e

f -1 N \ }

i zrw...\ ~d7 l Z

[ o Lz e Ve 5

1 3 H

o - e b = )

l 1 L ;
g LY 1O B . i

D ] iz KRR == k Vel = -2 %1 . _\oqi

i B2 : )

I == = o I+ 1a !

l 12% ;

+ Vi Vref —plo=—12

i

Viad= soen sivspoimasss , | V> Vg R apVe =12 %

+12 : i

- T H

~ -

| t

i |25 : !
el F;”A ) '—:“:. V - i !

T o R |
~7! !
— |
i
-2 ' P
= o0 b
: CEEIE] [ I R S L ol 1

i i { 3
: il

(ol atdad 2 3

T 1 : i

: ! e e
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i Sl

Part 4! Integratm-
1. Construct the circuit shown below, apply a2 V

and then plot the gain vs. frequency on semi-log graph paper.
X 3 & i

, of 200Hz s sine wave.
2, Vary the frequency of V,_ frown gODHz tol5 aKHz Calculate the gain. And record the results in the Table 1,

i
!

100nF

2
100 2 & 3
200 2 BB 2:15
40 2 46 | 2.3 |50
1K 2 2.6 | 1.2 )
10K 2 Qo | 045 j\i
153K 2L =

i X ]
| | :
: : %
T s Bee oo W e [T Freauene | \
Thicr Break Frequency of the Integrator circuit FB =_! -—\—ﬂﬁ%\
H. 2% Cr RF 277 \ookls' s1-3-3% 1\

00E "NOU2EINNOOLOBOOANIA66000000000 000 ss00

POC 090009000080 N0O0 N D0000CEGAD

Pearss. BDiffeventiaior

1. Lonper‘t the cireait shown. Apply a2 V,
2.V ("y the frequency of Vi

as shown in the Table 2 and record the r

_, sine wave at 200 Hz sine wave.

esuits.

< Y432.53

3. ualc Late the gam and th it plet the gain vs. frequency on semt—[o;z Praph Daper.

9 CCro00E0OCEPPIN0008008CED0 00

meve00e o0

e
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AV =

- i
X
P

/!( Frequenc

I

N E

200 k 2 6k 8k
The Break Frequency of the differentiator circuit FB = B SRS 3

............................................................................................................

. _ = | 514 2-349
onclusions
#_we use the comparator o _comPare between 9 siongdl (vin and Vief)

Loetuween e Signg] and SW8u Sinusoidal < ianall .

¥ Nin>SVcep —>Vad = +yec

#-Mn Vel o Vo s cvee oo ol e a Squere wavt.

¥ ‘:fhl._nn}_e% CatoC otk _as a—tow pass filey — Pass _lau_ﬂ'e;."dﬂ‘"& :

at’ Wi 9\3‘;_@[243\2 '\C"'a,‘f which dﬂ;’ﬁn&is._o_ﬂ__ = _%A_Mlﬂe_,o_{—_ﬂu cutAf
Erranency .
F U T ===

¥ Diffierentisder__work as

"\%‘KGSS ‘B“H’WL Pass “\ju P‘@F“emv
ond atlen _ low  Hre Wenc

which o\eﬁef\ds on 44-,4_ v«fht

of W cutofp (’»req,genc%_(_g)kg

loefore (RB) (it _warks_ =5 _Jffrebiajer . I

oallev (£8D, Ak _works @S iny eHor wilia Constand _35’ o
oL “A1¥h _cCon m,
) B T Yhe. 3J"‘ hecomt —
R CenSlond ot mC"“"g'“ﬁ

.-\%:H:“Z %1_146;163\ — =i g
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