Electronics Lab
Lab Session 3: BJT Characteristics and DC Biasing
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Part 1: Determining Transistor Parameters and the DC Load Line

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

table:

Parameter Measured
Vc 6.4670v

Ve 4.254v

Ve 3.555v

Veeo 2.912v

Vaeo 0.698v
lsq 0.022mA
leq 3.555mA
ICQ 3.533mA

p 160.59

a 0.9938
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3. Determine the saturation (I¢ g, ) and cutoff (Vg4 ) points on the DC load line for this circuit, then

plot the DC load line. Locate the Q point based on the measured values of 1., and Vg, .
By KVL the DC-load line equ is:

IC =

1+
p

. 10—Vce

«

so when Ic =0 mA ,Vce =10V
when Vce =0 ,V Ic =4.983 mA

DC-load line

(1ICO. VCEO)




MULTISIM RESULTS FOR PART 1

@ Ei Edit View Place MCU Simulate Transfer Tools Reports Options Window Help _Iﬁllxll

IR T R e A L X )
d,—w%._gu,f}ﬂﬂfw@ms:!\rﬁ-x\i\ﬂuj‘ b il m 5 interactive | @@@3@@'0®°|

# = DODZ\AB|

Multimeter-XMM3

[ Multimeter-XMM2 Multimeter KR

® 0 CHEEa AW AR E

| [ Design1 = =
Bl |

2| Resuits [Nets | Components | Copper layers | Simulation

For Help, press F1 s Tran: 8531 5 TR

Eile Edit View Place MCU Simulate Trapsfer Jools Reports Options Window Help _|5||x|‘
LI 1S EEE| L S nee |[Fw-wn- |09

rr A ARG B - m Y o WO F[% F[[r 0 m S e IEEEEER Y1)
BT cooTNaAL

ES SR ENTR SECTNE SN TSN SUSNE NS SUSCUNS IS

Multimeter-XMM1 X

Multimeter-XMM3

[} Design1 *
El
_’I R.esuHSINE‘S Components | Copper layers | Simulation

For Help, press F1 = 31: Sir i Tran: 3.945 s L LINDN}




PART?2

4. Connect the circuit as shown in Figure 9 in the lab manual using PNP transistor and fill the following

table:
Parameter Measured Vee 10V
Ve 1.752v AN
Ve 7.527v
Ve 8.24v Hg
Veco 6.488V 3 1otchm
VEgQ 0.713v
lcq 1.751mA By 01
lo 0.007528mA A I 2nzs0e
leq 1.758mA 1.0Mohm M
B 232.59
a 0.9957 E.

%1.Dknhm

1

5. Determine the saturation (¢ g, ) and cutoff (Vg ., ) points on the DC load line for this circuit, then

plot the DC load line ne. Locate the Q point based on the measured values of I, and Vg, .

IC = 10—VEC so when Ic =0 mA, Vce =10V
1421 when Vce = 0, V Ic =4.989 mA
B
DC LOAD LINE
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MULTISIM RESULTS FOR PART 2
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Calculations (PART1 and PART?2) calculate All Currents using the Measured Voltages

PART1

o_Ve_10-646
"~ Rc 1k = o%m
o _VE_3555
“RE 1k o0 ™
IB_VBB—VB_5—4.254_00226 y
— T RB 33K _ oeeem
PART?2
IC—VC—1'752—1725 A
~Rc 1k m
IE_VCC—VE_10—8.24_176 4
- R 1k oM
VB 7.527
IB = = = 0.007527 mA
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