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A 1.5V CMOS High Frequency Operational Amplifier
for High Frequency Signal Processing Systems.
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Abstract

a 15V CMOS high frequency
high frequency

In this paper,

operational amplifier for signal
processing systems is presented. For obtaining the
high gain and the high unity gain frequency with
the 1.5V supply voltage, the op-amp is designed
with simple two stages which are consisting of the
rail-to-rail differential input stage and the class-AB
output stage. The designed op-amp operates with
the 1.5V

push-pull class-AB operation. The simulation results

supply voltage, and shows well the
show the DC open loop gain of 77dB and the unity
gain frequency of 100Mk for the 1M2 [| 10pF load.
When the resistive load Ry, is varied from 1MQ to 1
k®, the DC open loop gain decreases by only 4dB.
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Fig. 1. Overall schmatic of the designed high frequency op-amp.
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Table 1. Component values (W/L, um).
27 Az gt A=t A g
Ml 500/1.6 M9 80/0.8
M2 500/1.6 M10 160/0.8
M3 16/1.6 M11 24/0.8
M4 16/1.6 Mi2 24/0.8
M5 16/0.8 Mi3 16/0.8
M6 16/0.8 M14 16/0.8
M7 16/1.6 Mi5 1200/0.8
M8 16/16 M16 80/0.8
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Table 2. Performance of designed Op-Amp.

ANFE

=

15V
77 dB for 1M2 || 10pF
73 dB for 1kQ | 10pF
100ME for 1MQ || 10pF
96ME for 1kQ || 10pF
50" for IMQ || 10pF
51° for 1kQ || 10pF
54.1V/us for positive
439V/us for negative
23.5ns for positive
27.8ns for negative

Supply voltage

DC open loop gain

Unity gain frequency

Phase Margin

Slew rate
(for 1V step, 1kQ}|10pF)
0.1% settling time
(for 100mV step, 10pF)

CMRR 9 B at 1 it
PSRR(Vdd) 48 dB at 1 kit
PSRR(Vss) 46 dB at 1 kit

Offset voltage 44 (N
Total power dissipation 30.4 oW
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Fig. 2. Frequency response characteristics (R;.=1MQ || C;=10pF).
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Fig. 3. Output current vs output voltage (Ri=1kR).
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