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Bandgap voltage reference for IRFPA readout integrated circuit

Zhao Gongyuan, Zhao Yiqiang
(ASIC Design Center, School of Electronic and Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: A novel high precision, low power and area economic current mode complementary metal —
oxide-semiconductor (CMOS) bandgap voltage reference used in uncooled infrared focal plane array
(IRFPA) systems was presented in this work. The proposed BGR contained two type of resistors with the
opposite temperature coefficients(TCs), which could compensate the BGR's high order curvature error and
obtain better TC. This paper illustrated a cascaded structure without a traditional op-amp, achieving low
power consumption as well as excellent power supply reject ratio(PSRR). This circuit was implemented in a
standard 0.18 wum CMOS process. The simulation results have confirmed that the proposed BGR operates
with a supply voltage of 3.3 V, consuming 6.3 wA at room temperature, and the output voltage reference
temperature coefficient is about 3.7 ppm/C from —40 C to 120 C. The BGR can achieve a PSRR
about —78 dB@ 1 kHz, consuming only 230 pmx100 pm chip area. This proposed BGR is a low-power
and area economic design.
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Fig.1 Traditional bandgap reference voltage
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Fig.3 High-order curvature-compensated bandgap voltage reference
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Fig.4 Proposed bandgap reference circuit
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Fig.5 Scan of output voltage vs temperature
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Fig.6 Monte carlo analysis of output reference

B 7 21 3.3V ik 27 CE R &1 o g
A7 HL R H PP 5 B, DAL 7 HRT DL HS AR A s
PSRR ik %]-83 dB, 7F 1 kHz DX F ,PSRR A] DL ik



% 9 4

RANTE R A ETF B e ATREE L ER 2631

F|-78dB L), Ui SCrHREE A SR ER B T
T PRI s A SR T YA E K R 50N 37 L YR
JEBYFER X T B R B R I s A R RO B e

90 P
10° 10' 10* 10° 10* 10° 10° 107 10* 10°
Frequency/Hz

&7 Hi A s Y R R R L
Fig.7 PSRR of output voltage
B 8 BAE tt T4, 27 CHEIRAMF , i i 3k
YHE BT XS EE YR L TR A 0~3.9 V A . AR 8 Al
DIES, T 2V, Rk B iR
B, 7E2~3.9V B NmZL 1mV,

(=4 —_
.l f=3
T

Reference voltage/V

=1

0 1 2 3 4
Supply voltage/V
&1 8 Hin A s %f FL I R R B 4 A

Fig.8 Scan of output voltage vs supply voltage

P O S o AL S 1) RO A Sy, ot B v D e B
G HE 9 MOS—FET , My ~M, ¥4 08 i B4 1) Xl % |, F

P9 v % it & A1 JRi
Fig.9 Layout of bandgap reference
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