CRECHE N LI/ N AN T Vol. 55 No. 11
2023411 ] JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Nov. 2023

DOI:10. 11918,/202203091
— RIS IERE AB HizE M K=& IT
AFEH IHF M A&
(RHERZ T4 58, K 300072)

& E. N TG REERR BN R RSN AR P e AR 45 SR AR BN Y R T — A A
ABRIZHMAR, BRETHETZoMNENELREAFLK, BERNGEREFENZ LU RFRAR RS T LB S H R,
FBTEENREESE B ERRPERNE, WA A TETHENRELREN AB R NR BB EERL B #
BEARKERBERNGESERERT BEILRWRA URNNFSEARBTTRANISE R, - FRATHENX
HVERE S, T 180 nm CMOS T4, 212 B A #EHATRIT MBI, (FEERKW 70 pF B AR AT, IEF ik
Bl H 23.55 Vs F1 =31.47 V/us, s 5 4 2.38 MHz, R 325 4 63 dB, A HEN A 23 wW, SE 50 AB £ 4
HABAW, RN LB ALINRGENAHE A E G Rt R BT R R IR S THEE SRR bRy
BEERAHEBERA,

KR ABEEERAS, WREANBEAR HENRERE, B ARG, FERER , FH T, KA E

hESES, TN432 XHERFRERG: A TERE: 0367 —6234(2023)11 -0142 - 09

Design of a low power and high performance class AB operational amplifiers

ZHENG Huizhen, WANG Keping, XIE Sheng

(School of Microelectronic, Tianjin University, Tianjin 300072, China)

Abstract; A new class AB operational amplifier was proposed to solve the problems of low slew rate and low gain-
bandwidth product of traditional operational amplifiers for low power applications such as the Internet of Things.
The current reuse technology based on differential pair transistors was proposed, which reuses the differential
current generated by the input transistors. As a result, the output current of the circuit is enhanced, and the slew
rate,, gain-bandwidth product and DC gain are improved significantly. Moreover, differential input stages with class-
AB operation and local common-mode feedback circuit are combined. As a result, the dynamic current of the
output stage of the operational amplifier will not be restricted by the static current, and the larger dynamic current
can be obtained under the smaller static current. The operational amplifiers is designed with a 180 nm CMOS
process. For a 70 pF load capacitance, the simulation results show that the positive and negative slew rates are
23.55 V/pus and —31.47 V/ps, respectively, the gain-bandwidth product is 2. 38 MHz, the DC gain is 63 dB,
and the static power consumption is only 23 wW. The results show that, compared with the traditional class AB
operational amplifier, the proposed circuit achieves higher slew rate, higher gain-bandwidth product and higher DC
gain under lower power consumption. The proposed circuit is suitable for low power circuits and systems such as
analog-to-digital converter and power management.

Keywords: class AB operational amplifiers; current reuse technology; adaptive bias circuit; local common-mode

feedback ; high slew rate; high gain-bandwidth product; low power consumption
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Fig.2 Realization of adaptive bias circuit
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Fig.3 Simulation results of /,, and I, with input voltage
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Fig.4 Current reuse circuit
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Sk DD L + ELILYH fui. AR JIFE FOM, FOM,
TZ \s pF (Veps™')  (Veps™) MHz dB BE/(°) wW
k[ 7] 180 nm 0.8 8 0.14 — 0.049 51 60 1.2 0.93 0.33
k8] 180 nm 1.8 200 74.1 — 86.5 72 50 11 900 1.25 1.45
k[ 10] 180 nm 1.8 25 31 -28 12.5 90.8 58.4 80 9.22 3.91
Hk[12] 180 nm 0.8 130 1.24 -0.826 1.12 102.7 67.8 36 3.73 4.04
AR 180 nm 2.0 70 23.55 -31.47 2.38 63 57 23 83.73 7.24
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