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BJT Currents in Forward-Active Mode

1. IE=IB+IC
2. IC=BIB

3. B=-— (20-200)

__B _
4. a = (0.95-0.995)
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BJT DC and Small Signal Equivalent

Fig 1: BIT Switch
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DC Equivalent Circuit

AC Equivalent Circuit
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BJT Amplifier/Circuit Configurations

» Common-Emitter Configuration
» Common-Collector.Configuration
» Common-Base Configuration
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Common-Emitter Configuration
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Common-Emitter Configuration
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Common-Emitter Configuration

Input dc characteristics in Common-Emitter

configuration {15 (uA) Vep =1V
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Common-Emitter Configuration

Output dc characteristics in Common-Emitter
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Common-Emitter Configuration
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Common-Emitter Configuration
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Common-Emitter Configuration
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Input Resistance h;, = Rp||r Output Resistance hoe = R.||r,

Input Resistance h;, =r. (Rp, > 1)

Current Gain

_ BRcllrolIR) _ (Rpllr)

Power Gain
r (Rpllr_+Rs)

Voltage Gain =

ELECTRICAL ELECTRONICS COMMUNICATION INSTRUMENTATION



Common-Emitter Configuration

Common-Emitter Configuration with Un-Bypassed-Emitter Resistance

Vin = (T:n: * EE:i) + (ie * RE)

/o Vi = iy * (ro + (1 + BIRy)
R1 RC  ¢po
v | i, =V /(rz+ (1+ B)RE)
C out
o = |
Vs 1 Vin ' E__._ Voltage Gain = —R_ /R
SINE RL
R Input Resistance=h,, =r + (1 + B)Rg
2 RE e -

Output Resistance hoe = R.||(r,+ Rg)
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Common-Emitter Configuration

Common-Emitter Configuration with Bypassed Emitter Resistance

Vin — ri‘f * lb

ic — B * JEb
VDD Vout - _iCRC
: R1 Rc CCZ Gain = —BRc/ 1,
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Current Gain

Power Gain 13
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Common-Emitter Configuration

Design of Amplifier

24V, 35 AH Battery Microphone (10 mV) Speakers (8 Ohms) 1V p-p
Gain 100

Audio Amplifier 14
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Common-Emitter Configuration

24—(2.440.2) _
Re=ma - ~ 10K
VDD
R R, =—2 ~22K
R1 C C|C2 E™ 2x1ma ~
Vout .-
Y S V=31V
1 — O
Vs Vin 8
3.1 x50
SINE R — ~
. L§ R; 10 X 1mA 15K
R — 21x 50 ~ 220 K

1 " 10x1mA
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Common-Emitter Configuration

24—(2.440.2) _
Re= 2X1mA 10 K
VDD
R R, =22 ~22K
R1 C C|C2 E™ 1ma =
Vout .-
Y = V=31V
1 — O
Vs Vin 8
3.1 x50
SINE R — ~
. L§ R; 10 X 1mA 15K
R — 21x 50 ~ 120 K

1 " 10x1mA
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Common-Emitter Configuration

Design of Amplifier

Vs [l

[
1000
V2 H
SINE(0 10m 1Khz)
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Vin L

.tran 10m

Gain = —BRq/ 1,
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Thankyou
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