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Fig.1 Folded-cascode OTA with gain enhancement and bulk regulation
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Fig.2 DC transfer characteristics for the amplifier

with different input voltages
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Fig.3 Frequency response of the amplifier
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Table 1 Summary of the simulation

Parameter Spec. Simu.
Technology SMIC 0. 18um Logic
Supply voltage 1.8V
DC gain >96dB >100dB
Dynamic range >80dB 81.2dB
UGB(8.5pF) >>300MHz 322.4MHz
Phase margin(8.5pF) =>60" 76.5°
Power consumption Minimize 1.9mW
Offset voltage - 0.5mV
Input range( A 4. >96dB) >1V 1V
Setting time <33.3ns 31lns
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An OPAMP with High DC Gain in 0. 18pm Digital CMOS

Wang Han' and Ye Qing

(Institute of Microelectronics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: When scaled down to the ultra deep sub-micron field, the condition that the system-on-a-chip(SOC) needs analog
circuits on the chip encounters serious challenges. Based on a SMIC 0. 18;.m digital process, the operational amplifier is de-
signed with the gain-boosted,also with the bulk regulator. The design widens the input range. Furthermore, the performance
limited by pipelined ADC is analyzed in detail. The simulated result shows an open-loop gain of over 100dB, an unit gain
bandwidth of 322MHz with a 8. 5pF load,and a power consumption of 1. 9ImW.
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