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2-Stage CMOS Amplifier
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Two-stage Differential Amplifier

By replacing all transistors by their linear equivalent circuits and using first-
order analysis techniques, the amplifier differential gain A4 and the common

mode rejection ratio CMRR turn out to be:

Gm170s 9meTos(1 + sCros — ;‘,,lj;'])
1+ S[Ccrasgmﬁrloe + CLTEG] + SZC°CLr63 rloa

'Ad..__..

CMRER = 2911’03 Tme 1’:33

- — _PO1TO3 ! . YosFfor,
where gy = gmi+gms1  Toy = Fortros 106 T Fogtror

The two parameters ¢,, and gim denote the transistor gate-source transcon-
ductance and body-source (or backgate) transconductance, respectively.
The two poles and the zero that are present in the gain expression are ap-

proximately located at:

Oms
Celgmsros — 1]

Wy = —

1

Y S —
pl 1 ¥
Cc"os OmeTos

Note that in order to guarantee a left half-plane zero, the product gngros has
to be greater than 1.
Most often, the nondominant second pole and the zero of the amplifier are

kept equal to or greater than the unity-gain frequency GB. The frequency re-
sponse can then be modeled by a first-order lowpass circuit. The unity-gain

frequency is then approximately equal to:

Om1

GB =2 IAdwpli o C
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OpAmp Performance Evaluation

Test Circuit Set-up for Spice
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CMOS Amplifier with Rail~to—Rail Common—Mode Input Range

Core Amplifier Circuit
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High Gain CMOS Opamp with Cascode Input Stage

Version 1 with n—channel Input Pair
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High Gain CMOS Opamp with Cascode Input Stage

Version2 with p—channel Input Pair
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CMOS Transconductance Amplifier
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Folded Cascode Transconductance Amplifier with passive Common Mode Feedback
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COMPARATORS

A. Definition and Features
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B. Requirements
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Sampled-Data Comparator Version 1
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Sampled-Data Comparator

Version 2
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CMOS Comparator with Hysteresis Version 4
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CMOS Comparator with Hysteresis
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Latched CMOS Comparator
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Comye 5. N

) V) v) (TPOWRD)

V)

1.5m -

1.0m -

500u 4~

high-speed cmos comparator

Power (5V Supply)

.........................................................................................

-----------------------------------------------------------------------------------------

.........................................................................................

..........................................................................................

..........................................................................................

______ qHod Vil Hod | Hod )

Differential Input
500U A} - ' e
P2 {3 1 1 [ S
0.0 -
“250U A} e f e
-500u ----------------
i | | 1
i0n 20n 30n 40n 50n

(TPOWRD) : {(s)
1TPOWRD(power)

(V) : i(s)
v(out)

V)1 (s)
v(ckp)

(V) : i(s)
v(03)

(V) : Ks)

v(vin,vref)




A%

Comp 5. new
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Comp 5_ olef
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