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Design of dual-channel zero—-drift precision integrated operational amplifier
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[ Abstract] A dual-channel, zero—drift, high—precision rail-to—rail operational amplifier is designed, which combines auto-zero
technology with ping—pong architecture to continuously process signals while avoiding intermodulation distortion. The overall circuit
structure mainly includes; main operational amplifier, zero — switching operational amplifier, frequency compensation circuit,
switching circuit, oscillator, non-overlapping clock circuit and reference circuit. In the structure research, the reference circuit,
oscillator, and non-overlapping clock circuit are common modules, and the rest work independently in dual channels. Based on
Cadence software, the domestic 0.6 wm BCD process is used for simulation design, and the results show that under the condition of
5 V supply voltage, the achieved performance indicators are; input offset voltage <3.6 WV, offset voltage drift <0.007 wV/T,
open-loop gain >125 dB, common-mode rejection ratio >135 dB, power supply rejection ratio >117 dB, gain bandwidth product >
1.46 MHz, and rail-to-rail input and output can be realized.
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Fig. 1 Overall structure diagram
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Fig. 2 Self-zeroing functional block diagram
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Fig. 3 Schematic diagram of self-zeroing operational amplifier
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Fig. 4 Start and reference circuit diagram
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Fig. 5 Oscillator circuit diagram
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Fig. 6 Non-overlapping clock generator
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Fig. 7 Main operational amplifier circuit diagram
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Fig. 8 Zeroing operational amplifier circuit diagram
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Fig. 9 Reference voltage simulation
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Fig. 10 Oscillator and clock signal waveform
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Fig. 11 Simulation results of the system’s offset voltage
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Fig. 12 Simulation results of system offset voltage
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Fig. 13 Simulation results of offset voltage
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Tab. 1 Simulation results of offset voltage under different conditions

T2 A LR/ C PSS LENI VAT
Typical -40 2.9
25 2.2
125 1.8
Fast -40 2.4
25 1.9
125 1.3
Slow -40 3.6
25 2.5
125 1.9
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Fig. 14 Output swing simulation
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Tab. 2 Key parameters simulation results

SR BRI
PR3 25 Y P/ MHz 1.464
B/ (V - us™") 0.533
PR 45/ dB 125
HL P o/ dB 117.5
LRI b/ dB 135.6

MEFE (F = 1 kHz)/V (Hz) 253.8 nV
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