ECE 523/421 — Analog Electronics

Lecture 13: Differential Amplifiers:
BJT Differential Pair

Payman Zarkesh-Ha

Office: ECE Bldg. 230B
Office hours: Tuesday 2:00-3:00PM or by appointment
E-mail: pzarkesh@unm.edu
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Review of Last Lecture

MOS Small Signal Differential Amplifier
Half-Circuit Differential Mode
Half-Circuit Common Mode

Active Load Differential Amplifier

CMRR
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Today’s Lecture

O BJT Large Signal Differential Amplifier
O Half-Circuit Differential Mode
4 Half-Circuit Common Mode

d CMRR
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Operation With Differential Mode Input

—4V; <v, <4V,
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Large Signal Operation
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Large Signal Operation

A Linear region
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BJT Differential Gain
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Differential Half-Circuit
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Common Mode Gain

Vol _ Vo2 _ RC
Vicm Vicm 1/gm + 2|:QEE
Vod — O

* Assuming differential output
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R- Mismatch and Common Mode Gain

( Vol — V02 — RC
ldeal Case < Vi, Vi 1/g, + 2R
v, =0
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R. Mismatch A, =2 =- < [ C)
Case Viem 19, +2Ree \ Re

* Assuming differential output
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Common Mode Rejection Ration

CMRR = [A] CMRR(dB) = 20 Iog[mj
|A‘3m| |Acm|
Examples:
. _1+20,Ree
Rec h/gz;neatch CMRR = (ARC /RC)

* Assuming differential output
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Example: BJT Differential Amplifier

1) Let 3=100. Find Rjy and v4/vg,.

+15V
Ro = 10 kQ Re = 10 kQ
5 k£) B, B,
‘VW \? Q1 Q2 S
}
R, =150 Q R, = 150 Q
By =
AMA——o0
5kQ '
Ry = 200 kQ) V)I=1mA
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