
Lect. 13: BJT Amplifiers (CE) 

What can we do with transistors?

Amplifiers!

Output signal should be faithful replica of input signal p g p p g
with desired amount of amplification

Prof. Woo-Young ChoiElectronic Circuits 1 (09/2)
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How do we make amplifiers with BJT?
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Amplification in small signal sense

There are many other types of amplifier circuits
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Various amplifier configurations

Voltage Amplifier

Ri: Input Resistance

A O Ci it V lt G iAvO: Open-Circuit Voltage Gain

RO: Output Resistance
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Various amplifier configuraitons

Current Amplifier

Ais: Short-Circuit Current Gain
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Small signal model

Ri:

R

rπ

|| RRO:

AvO:Common-Emitter Configuration

rO || RC

-gm (rO||RC)

Ais:

Large voltage gain? Large gm, Large RC,

− β
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Large voltage gain? Large gm, Large RC,



Lect. 13: BJT Amplifiers (CE) 

Common-Emitter Configuration
Current source biasingg

Can we eliminate VBE?
H k th t ?BE How can we make the current source?

Many BJT bias techniques (5.2 in Razavi)
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Current source biasing
BJT current souce
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Bias conditions

Apply this to Common-Emitter configuration 
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Common-Emitter with bypass capacitors

Bypass capacitors: Open for DC, Short for small-signal AC
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Rin:

Rout:

RB || rπ
RC || rO

Avo:

Including RL: A A L
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