BME 212 Electronics
Laboratory

Experiment #5 BJT Amplifiers — Small Signal Analysis
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Objective )

The objective of this experiment is to study the AC levels for the variety
of important BJT biasing configurations and understanding the effect of
transistor parameters on small signal analysis.



Preliminary Work

1946

1 Eor given circuits below using given biasing conditions calculate the

o I, Veea Tor Zine Zouw A, @and plot the output voltage corresponding
the sinusoidal input voltage (V=12V, V=2V (for a and c), f = 150,
coupling capacitor values are 10 uF, F =1 kHz).
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— (Emuitter follower configuration)

(Re=220kQ ,Re=3.3kQ)

(Emitter bias configuration) (Voltage-divider bias configuration)

(Ry =560 k0, Re = 2.2 kQ, R; = 750 Q) (R:=33kQ, R, =10k, R = 7500, Re= 1.5k O, V;= 100 mV,)



(Emitter bias configuration)

(Ry =560 k2, Re = 2.2 k0, R = 750 Q)

Hints:
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Ig = (ﬁ + 1)Ip
B 26 mV
L

Zy = Pro+ (B+ DR

Vee = Vee — Ic(Re + Rg)

Z; = Rg||Z,
Zo = RC‘
Vi Ly
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+ DC: Testing BRg = 10R,
‘ V. = R v
5 R +R €
Ve= Vg — Ve
(Voltage-divider bias configuration) VE
(Ry=33kQ, R, =10k, Rc= 750 Q, R;= 1.5k Q, V; =100 mV,,) IE — RE
I 26 mV
- . , D —1g c . Tg:‘—zj—
+ —"‘ T IC- T

~
[\
R
Kl
A A
®
—ff—
™
o
s
o)

o
;
W™

Preliminary Work (Cont.)

NIRSP

X T

1946
R = R|R, = deue
= Rl = 2

Z, = R'|Br.

Zo — RC”?G

Z, = R¢

r,=10R,
Va RC
A
Fo=10R/



(Emuitter follower configuration)

(Re=220kQ .Re=3.3kQ)
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Hints:

Ip

I;C‘C‘ o VBE

" Ra+ (B+ R
Ie= (B + g
B 26 mV
r, = 7

NIRSP

X T

Z; = Ry|Z

Zb = )8;12 + ()8 + I)RE

. Vi
SR

Zo — REH}”@

Va RE

4y = V. Rgp+r.

Since Ry 1s usually much greater than r,,




2- Design a collector feedback bias circuit by calculating resistor values
for a npn transistor to achive given conditions: A,=-169, Z, =692 Q, Z,
=995.4kQ, V=9V, B =250and Il = 4.4 mA. To implement the circuit,
design it using close nominal resistor values from the component list
givenas: 7500,1kQ, 3.3k Q, 50kQ, 150 k Q, 220 kO

(Note: Use approximated solutions in your calculations) %




Procedure

CHECK ALL THE TRANSISTORS USING MULTIMETER BEFORE START.

1) For given circuits in Preliminary Work 1, measure the I; and
Ve Plot the output voltages, calculate the voltage gain A, and
compare the results with Preliminary Work 1.

2) Set up your circuit designed in Preliminary Work 2. For 10
mV,, sinusoidal input voltage plot the output voltage of the
circuit, calculate the A, and compare with Preliminary Work 2.
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NIRSP

BME212 Report#5 K
Results

1) Plot output voltage and obtain Ig, Vcrq, Ay

Ig Vieg Ay

Measured

Calculated

Comment :

(Enmutter bias configuration)



NIRSP

BME212 Report#5 “ha
Results (Cont.)

1) Plot output voltage and obtain Ig, Vcgq, Av

Ie VcEQ Av

Measured

Calculated

Comment:

(Voltage-divider bias configuration)
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Results (Cont.)

1) Plot output voltage and obtain Ig, Vcgq, Av

I Vceq Ay

Measured

Calculated

Comment :

(Emutter follower configuration)



2) Plot output voltage and obtain Ay

(Collector feedback bias configuration)

BME212 Report#5
Results (Cont.)

Av

Measured

Calculated

Comment :




