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[ Abstract] Based on 0.18 wm BCD process and CMOS bandgap reference principle, a bandgap reference source with high
precision and high voltage suppression ratio and voltage — current conversion circuit are designed. The reference voltage can be
adjusted by FUSE resistor, and the influence of the resistance temperature coefficient on the reference current can be reduced by
series of resistors with positive and negative temperature coefficients, which guarantees to output accurate reference voltage and
reference current. The operational amplifier adopts the current mirror of common source and common gate structure, which can
effectively suppress the interference caused by mismatch of current mirror and fluctuation of output voltage. Using the negative
temperature characteristic of triode base —emitter voltage VBE, the function of temperature protection with hysteresis interval is
realized to prevent the generation of thermal oscillation. The simulation results show that when the output reference voltage is
1.196 V, the reference current is 5 wA and the frequency is 1 KHz, the power supply voltage suppression ratio is 74.7 dB, the
reference voltage temperature coefficient is 5.5 PPM/°C and the reference current temperature coefficient is 32.4 PPM/°C. When the
temperature exceeds 120 °C , the overtemperature protection circuit will turn off the chip. When the temperature is below 100 °C , the
chip will work normally again.

[ Key words] band gap reference; overtemperature protection; V-I conversion; common source common gate structure

0 2| = T N RGBSR ER S %) B R BE (A
a BT i B R R 0 A5 IR AR ) AT B B
SRR BB AT SRR Sy, B Y R A Z BRI R R TS

5 1A R PR D R R o K a2 T E AR I L B RO DR AR | SR o D A8 7 A B 1 it

YEH B MREBE (1997-) 5 W H-BF58 A, EBAFGE 51 ;DC-DC FF MR, & Z5(1985-) , 58 Wi+, #od Wil 90, R BEHEoE I 1) .
PR AR AU R BT RN 2 A AT SR s BRI (1976-) 53 R RO A 0, RS
P ARTPRE I S YR A 2SR T,

BIEE: %A Email; fashun@ 126.com

AR 2022-04-15 % 4 i T A F 2 2 R




108 B o /5 M5 MM

ERRES

B A T A, O G TR 1 PR L BN e 3
CILEE e R SR EEN S NS 9 e S S WD
BB, DIREBOR B Z | Rl T Ik
PARIRR TG R S AR A, T S A
FEATIRBE AR TAIH A o TR B B e R R B
HER BEAS AR 4 (0 ifp DR X BB )RR

BEXS 13 ), AR SCIRE T 7 — 3 e b R 7 Btk
YR R o e AN R O B A5 A R R TR
A PR 1R A A LY 5 18 B e AR BB
GV B, 4 i 1 i R R RORG RE  BeAh,
TET V=T e 2 ol el iR 231 13 28 250 F BEL R 7™ 2
FEE LR, I Ao o PR I YA e e L7 2R Y R v
Fe 5 =M A S - A I v, RO DGR BEREE ,
T A AR D] A o TR R A B

1 FEREBERSZT

ARSI BT AT S TR B BT R A5 A
HEZRANIE 1 B, 32 2040 5 )5 gl v i B i e
VI SR PRI AL B AT 4 R

B1 REWMEHIEER
Fig. 1 Structural block diagram of the system
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Fig. 3 Small signal model of cascode structure
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Fig. 4 Circuit structure of band gap reference
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Fig. 6 V-I conversion and overtemperature protection circuit
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Fig. 7 Overall circuit structure
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Fig. 8 Temperature characteristics of the reference
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Tab. 1 Simulation results of different process angles
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tt -50~120 1.196 5.55 4.98~5 32.02
ES -50~120 1.201 14.28 4.33~4.36 31.99
ff -50~120 1.192 5.41 5.85~5.9 51.54
sf -50~120 1.195-1.196 5.579 4.97~5 32.04
fs -50~120 1.195-1.196 5.529 4.97~5 31.99
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Fig. 10 Simulation results of power supply voltage rejection ratio
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Fig. 11 Simulation of overtemperature protection function
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