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1.5V 70dB 100Mz CMOS Class-AB &2 8 HMZ X7 HH

A 1.5V 70dB 100z CMOS Class—-AB Complementary Operational Amplifier

w3l

(Kwang Min Park)

Abstract

A 15V 70dB 100Mz CMOS class-AB complementary operational amplifier is presented. For obtaining
the high gain and the high unity gain frequency, the input stage of the amplifier is designed with
rail-to-rail complementary differential pairs which are symmetrically parallel-connected with the NMOS
and the PMOS differential input pairs, and the output stage is designed to the rail-to-rail class-AB
output stage including the elementary shunt stage technique. With this design technique for output
stage, the load dependence of the overall open loop gain is improved and the push-puil class-AB
current control can be implemented in a simple way. The designed operational amplifier operates
perfectly on the complementary mode with 180° phase conversion for 15V supply voltage, and shows
the push—pull class-AB operation. In addition, the amplifier shows the DC open loop gain of 70.4 dB
and the unity gain frequency of 102 Mt for C.=10pF|IIR.=IM? parallel loads. When the resistive load Ry
is varied from 1 MQ to 1 k@, the DC open loop gain of the amplifier decreases by only 2.2 dB.
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Fig. 1. Rail-to-rail complementary differential
input stage.
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Fig. 4. Overall schmatic of the designed op-amp.
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Table 1. Component values (W/L, ).

Component | Value { Component Value
M1 520/1.6 MI2 16/0.8
M2 520/1.6 M13 16/0.8
M3 520/1.6 Mi14 160/0.8
M4 520/1.6 MI15 16/0.8
M5 16/0.8 M16 24/0.8
M6 16/0.8 M17 24/0.8
M7 16/1.6 M18 1.6/0.8
M8 16/16 MI19 1600/0.8
M9 16/1.6 M20 160/0.8
M10 16/1.6 Ccl 3 pF
M11 16/0.8 Cc2 3 pF
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Table 2. Performance of designed Op-Amp.

Unity gain frequency

Supply voltage 15V
. . 704 dB for 1 MQ |} 10 pF
DC open loop gain | gg's 4B for 1 kg Il 10 oF
102 Mz for 1 MR || 10 pF

|
105 Mk for 1 k@ [ 10 pF

Phase Margin

57° for 1 MQ 1] 10 pF
5" for 1 k@ I 10 pF

Slew rate
(for 1V step, 1kR|I10pF)

36.2 V/us for positive
38.3 V/us for negative

0.1 % settling time
(for 100 oV step, 10pF)

29.4 ns for positive
240 ns for negative

Z-ra

CMRR 506 db at 1 W
PSRR(Vdd) 68 dB at 1 Kt
PSRR(Vss) 55 dB at 1 kit

Offset voltage 1872 W
Input-referred noise 2.8 nV/J/ Hz
Total power dissipation 69.9 W
T T~

B

a8 5 FHFEEEA (C=10pFIIRL=1M2).

a) Vin+ = ac +1V, b) Vin+ =
ac +1V, d) Vin~ =

Frequency response characteristics

¢) Vin- =
Fig. 5.

ac -1V,
ac -1V.

(Cr.=10pF HRL=1MR).

a) Vin+ = ac +1V, b) Vin+
¢) Vin- = ac +1V, d) Vin-

H

ac -1V,
ac -1V,
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