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Abstract: The design of 1-ppm /€ OMOS bandgap voltage reference with low pow er
supply in temperature compensation and current compensation technology is described in this
paper. The differential anplifier is used for bandgap reference negative feedback amplifier,
w hich simplifies circuit design The biasing of the M OS current surce is derived from the
output voltage of the anplifier, leading to a high pow er supply rejection (PSRR). The bandgap
references were mplemented in a standard Q@ 35 ym OM OS process The entire circuit is
simulated w ith HSPICE smulation tool, the result show low temperature coefficient and high
PSRR in thiscircuit
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Tah 1 Camponent valuesfor the circuit
Component V alues Compoent V alues Compoent V alues Compoent V alues
M 1 75/7 5 um M e 50/7. 5 um M 1 2/10 tm R1 13 5KQ
M 2 300/5 tm M 7 30/6 tm M 12 10/2 ym R2 81 3KQ
M s 300/5 tm M s 30/6 tm M 13 2/10 tm Rs 81 3KQ
M 4 300/5 ym Mo 15/2 um Q: 10x 10 um? R4 30KQ
M s 50/7.5 um M 10 15/2 ym Q: 350x 10 um? C 20 pF
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4 50 7 pA 15v ,
) , V REF
TMCQ3AMOS Bsm3 , | ToTAL 2 , V REF

V REF



2 : aM oS 249

2-ppm /C; 50 60°C |, 4-
B g 7o s o b ppm/C 4(b) Ve
£ 460,74 b ——————— . , 11
B 393 JL i ceerbre b e
%_539'3 vl-;IIVI;VI'I;‘|‘|;1'III"'l;r"ll'll"I’l!‘ll‘l’l!{"lll’vl 2 9V y VREF 460 Zi
2 0 05 1 15 2 25 3 35 4 45 5
Time(liny/s Q5mv, - 59 8B
TMC Q 35 um MOS NMOS
3 V ReF Q 536V,AMOS - Q
Fig 3 T ransient characteristicsof V rer 736V, TMCQ 25um OMOS NMOS
MOS Q 477v - Q 59V,
2

Q 25 um Q 18
Tab 2 Circuit characteristics smulated with different

um M OS ,
models
M odel V rer/MV I TotaL /HA
TT 46Q 38 51 87
FF 460 48 52 15 S
SF 46Q 3 51 3
FS 46Q 34 51 8 aMvos ,
SS 46Q 15 51 09 ,
(BGR)
2 M1 M , 29V, Vrer 46Q 2+ Q 5mV,
M1 Mz 4 5 A, M 11 - 59 8B
PMOS |, 5
l ,M 2 M 3 M 4
1 2 1
, M 2
M3z M s
4 15V,
@ 600 5 (BGR)
460.40 Fig 5 L ayout of band reference circuit B GR)
460.38 500 9 Y 920
460.36
E 460.34 % 400
146032
2746030 52300
460.28 200
460.26
460,24 100 [1] , , ,
-10 10 30 50 70 051015 20 253.03.5
c Vool V 1, (
), 2001; 40(1): 86-70
(a) (b) [2] TeschB J, Pratt PM ,Bacrania K, et al 14-b 125
4 Vrer . (a) Vrer . (b) Vrer M SPS digital-to-analog oconverter and bandgap
voltage reference in @ 5 yum QM OS[A ]. Proc of the
Fig 4 Characteristics of Vrer: (a) Tenperature IEEE 1999 ISCAA'99, Orlando [C] FL,U SA,
variation of Vrer; (b) Voltage variation of June, 1998: 452-455
V Rer [3] BanbaH, ShigaH, Mmezava A, et al A OMOS
bandgap reference circuit with sub-1V operation
V Rer 0 30°C . [J] IEEE Journal of Solid-state Circuits, 1999; 34
' ' (5): 670-674
1-ppm /°C, 40 50C :

( 264 )



264

25

100 nm )

248 nm 180 nm

100

, 193 nm )
100 nm

100 nm

[1] http:  public itrs net/Files/2002U pdate/Home pdf
[2] Levinon M,
mproving rewolution in photolithogrgphy with a

Visvanathan N, Smpon R
phase-shifting mask [J] IEEE Transaction on
Electron Devices, 1982; 29: 1 812-1 846

[3] AkemniMonwa, Tsuneo Terasava, KyojiNakio, et
al Heuristicmethod for phase-conflict m inim ization
in automatic phase-shift mask design[J]. Jon JA ppl
Phys, 1995; 34: 6 584-6 589

[4] Hiroshi Fukuda, Shoji Hotta Q 3-um pitch random
interconnect patterning w ith node connection phase-
shifing mask-experments and smulations Optical
microlithography, SantaClaraCA U SA: Christopher
J Progler, 2000(v. 4000): 149-159

(LU Jing)

, 1976

( 249 )

[4] LeungN K,Mok PK T. A Sub. 1.V 15pm/C
OM OS bandgap voltage reference w ithout requiring
low threshold voltage Device[J] IEEE Journal of
Solid-state Circuits, 2002; 37(4): 526-53Q

[5] Annema A 1 Low- power bandggp reference
featuring DTMOST' s[J] IEEE Journal of Solid-
state Circuits, 1999; 34(7): 949-955

[6] . . avos M ]

, 2003

(ZHU L ei) ,1978 ,

o & DAC )

(YAN G Y intang) , 1962

VL SI

1 hts reserved. ht WWW. .ne



