8 ¥

CHINESE JOURNAL OF SEMICONDUCTORS

H2SHEE 11 M
2004 “E 11 H

Vol. 25, No. 11
Nov., 2004

— BRI REBRIRITT R E IR A HNH 24
£ OB BEE W W R

(1AL ER S AR o B 5 R 50T e g4, iy 200433)
(2 i fear e e AT I DI 24 7], kil 201203)

TR 0l D RE it Bt R s SRR AT T A BT g TR SR AT A A o B B AR, I I e g
o i 00 4 SR 4 BT R B i &5 S R L SPICE 4 YLAE BIEAT LEHL. 4 Charted 0. 35um CMOS 1200y S5
TOIX - E R REBRE, S AR T AR O 13V, AR 7. 8u A, AEHEHLIE ) 500m V., i E R A 40ppm/C,
O AU 0. 06mm?. 5 Jo 81 Y 7 A< 550 £l BRI AAE vy ol 05i e 7 40 ] 10y 7 k.

RHRIA: MEMUMG BHRIDHE; UG 4
EEACC: 1205: 1290

FESES: TN402 WHRFRISAD: A

1 3l5F

fit BRI Eh T 0 R R R AR R B, B
J 2 N TR B R B R G LTI i PR UK
HLUS L I — MR AE 3~ SV, Hrh JEHER R AE 1. 25V FiY
WA 1C Bk ) A ORI, fig B
LR TR P 48 1. 8V LAF, % M 1 3 ME rl o — i/
TV BR T M HORS B L R DR SR SR
b b, I R R S 0 I PSR) 2 i A R B T
EZK T 1) — A T BEAR AR, Bl A H U5 R T 1) PR AR B AT
DFERIEE R, PSR KB Rl h Ve v B BT 75 2% 1 11 R
SR, P AEBIIR Y PSR A LA AR 43 #7113
Bl TR A SCER XA AT CAE TR d Y R,
HAEHER i< 1V (AR IEL S R ELRERR U5 L B% (1) PSR
HEAT 43 M, T4 th WAL S BE Y. 5% )5 F Charted
0.35um CMOS L& B b sEml— &/ TAE LK
1.3V, TAEHLUL 7. 8uA, FEHEHL 500mV, i & &
$ R 40ppm/CHIRERRIE, JFKF PSR SRR 43 b
g5 9 PR BT R A Y AT LU, e S AR A
ARERIPE T $E i PSR AR k.

L] S B A 9 A e R W B 3 H (N o. 2003A A 171280)

XEHS: 0253-4177(2004) 11-1474-05

2 (REIREBERERRIFEE

BEAF CMOS Wik L2 R I AOK & JE, Hi il
JEAE 1.8V LAF, &G0 85 0 I i B s CL 22 AN fig i A2
F, Y50 P PR 11 25K A JLAF Bl 82 H B T LA Ha
U5 PR AR 1 B, e SR S ) 1 T G (€]
1 R ( S S r B oy R AL  AEAR LRSS R, Q 1
5 Q2 — R FrHE cMOS L ZH 2529001 pnp
SR HBUES R A T8 4B AT A

Vie= Ra[ (1/R3) (kT /q)In(N) + Voi/R:] (1)
e N BT Q25 Q1 REHRITIALZ EL; Vi
Q1 bR AR ) SEAR 45 v B, B U R R
B, 10 Ve 220K RT— TURAT IE (O R A i
MIERE Ra, R, R2 Je N (U, 43 dV./dT o=
O( — R To EHLZ 3 300K ), {3 A 753 21 6 145 3% b
T O i 2R B0 e vp s, 3l 248 R (KN AT BL
13 FIA ) EE AL HE L . 75 CM OS L2 2 AR L% 5k
AR R2 Ry Rs — MR 2 84 HE(POLY) HLFH.
FCLRIRGRE — R ZE B K (20% AiAr) , AEAH K 1B
BEMAF IR B (/N T 1%), Ve EUE B AV /AT = 0
(4 LI T Ri~ R FLBEL AR LE A, DR g3 Aol

A aR W RS, ks i S B R B 1 T 5 L. Email: ligiang @ fudan. edu. en

2003-10-10 3, 2004-03-13 5 i

©2004 1 [H 1oL



1 E &

5 R 1Y LS T A 1) A i R I 2 AR B e v

JE 5.
i

SN
244 b

B0 A YR R i B L EE P

Fig. 1 Low-voltage bandgap reference
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Fig. 2 Signal flow graph of the low-voltage

bandgap voltage
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Fig. 3 (a) Small-signal model of the OPA: (b)

Small-signal model of the bandgap reference core
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(a) Schematic of the bandgap reference

Fig. 4
core: (b) Schematic of the OPA
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Design of Ultra-L.ow Power Bandgap Voltage Reference
and Its PSR Analysis’
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Abstract: An ultradow power CM OS bandgap reference circuit is proposed. The power supply noise rejection (PSR) in fre-
quency domain of the proposed circuit is discussed. A simple model for PSR analysis is developed and compared with the re-
sults of SPICE simulation and measurement of the implemented chip. T he proposed bandgap voltage reference is implemented
in Charted 0.35um CMOS process. The measured minimum supply voltage is 1.3V, the max supply current is 7. 8uA, the

nominal output voltage is 500mV and the temperature coefficient is 4 X 10" °/°C. The occupied chip area is 0. 06mm”.
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