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3. Basic Current Mirrors and Single-Stage
Amplifiers

3.1 Simple CMOS Current Mirrors

3.2 Common-Source Amplifier

3.3 Source-Follower or Common-Drain Amplifier
3.4 Common-Gate Amplifier

3.5 Source-Degenerated Current Mirrors
3.6 Cascode Current Mirrors

3.7 Cascode Gain Stage

3.8 MOS Differential Pair and Gain Stage




Differential Pair

Voltage headroom problem
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Constant current source
1. High noise rejection (Tail current source)

2. High output swings

% The g, and the output CM level are varying




/'Common-l\/lode Response

VDD V., =V, =V

CM? 'D1 D2 ?
Rp= =Rp V, =V, =V, _RDIS7S
el ] Vo =0 1y |t
24X Yi2 Vouew = Vi =0
vy mo ]
Vem \ ? For operation in saturation region
-2 ? I'ss Vs > Ve Vo
= Vo > Vs =V




/Example 1
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/'Example 1
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Differential Response




SmaII-SignaI Response

+* Virtual Ground and Half Circuit
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/'CI\/Ito DM Conversion, Acy.om
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CMRR

Common-mode rejection ratio (CMRR)
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ple 2
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/'Differential to Single-ended Conversion
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Many circuits require a differential to single-ended conversion, however, the
above topology is not very good.(4, & =) :




/|Better Alternative

s Active load — Current mirror
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This circuit topology performs differential to single-ended conversion with no
loss of gain. "




e

~ MOS Differential Pair with Active Load
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This type of load is different from the conventional “static load” and isg¢ho
an “active load”. L




ow are the gain calculated?
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Use the small signal
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Simplified Differential Pair with Active Load
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