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A simple structure, wide temperature range,
high precision CMOS reference source
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[ Abstract] A simple CMOS voltage reference source is designed in 130 nm MOS process. Utilizing reference current source
structure , the PTAT compensation current is generated, and working through the current mirror technology, the PTAT current is
transferred to the diode—connected NMOS tube in the sub-threshold region state, and a temperature—insensitive voltage V; between
the gate and source is obtained. After Spectre simulation, the circuit in this paper can work normally in the power supply voltage
range of 2.2 V to 2.5 V; in the range of -40 C ~ +155 C, the temperature coefficient of the reference voltage can be as low as
12.0x107°/°C ; when the supply voltage is 2.3 V, the power consumption and output voltage of the reference circuit are 50 wW and
561.5 mV respectively; within 10 KHz, the PSRR of power supply suppression ratio is less than =53.8 dB, and at 1 MHz, the PSRR
is —44.7 dB. The circuit only contains a CMOS tube and a resistor, and does not use capacitors, triodes and other devices. It is
simple and stable, and can be applied to various portable electronic devices.

[ Key words] voltage reference; low temperature drift; wide temperature range; sub—threshold area

T R P A 2 3 R 5 o U Y I T

0 31 B AR L R o) 3 I P AT ) LG PSRR P

B A R 5 ) L R, TR T s A
AT NG AT 7 R R 5 B
HR ) — > BT AR B, £ R ) A
Fi B PSR Sy HoAt A e A (R i g LR
R EEIR AP R AN I L B R SR PR RE, R 2
PR RS . G045 A B i L OB R A, He
e A AARR , — i 4 vl v e DR 1) 1803 7 K IR
H g2, FAT, K& Gealy Bk i B e U g™
A2 1.25 V AR LR HELAT R AU Al Y
R EER AT, B — G A B v s R
AEEMII L, BMEERN TR
R R Tl RE R T 2 AT T O 1 AR E Y B

H TE4E banba 258 BEARG B2 22, AR ) LLASAIR,
TR VL F A A | (A S0 L B S5 P AR 15 5 A=Ak
AR AT SR PR HE DL ) e it 0 B Tnl (R A 25 7
FHORA T R IR EE R A OB AR SRR I T
— Rl R R E L R

A SCAH ] 130 nmCMOS T.25F 4, %3t T PTAT
P A B R P I B A% 0 25 4 (A f B 25 4
SR H R R A CMOS B Hb# b, KRR 2
TR AR, R R B IR EEER S T R e
T v VAR L A R VT L, AR SR R
fA] HLSHH  REAS I B R 280 OB ke

EZF TN M ILKE(1996-) , i, WL E5E A, ERHTTET5 1) - BEAUAR L e T,

EifLiEE. B T
s EHEA . 2021-07-23

Email ; yanjiang@ ime.ac.cn

e B E L o745 4 L5 & A




2510 1

W U, A5 . —FhAS A TR LAY IR BE S IR R RE EE CMOS iU 143

1 HEKEE

T AR e LR L, AR SCPE BT PTAT LA
URPESZEmh PR PTAT H It Y532 132 ) i ofi ol i
PR R B ORE X L U T Y IR 220 PTAT HL it YR AY
22 vl N, Xk B F P i R SR N 3
2]y AL IR LR

ARLGEAT BB R Y5 Y B AR Ji B B+ HA AR B
JEAFPE R L P A2 — 7 USRI, AR 40 5 5 S i g
TR DAL E P TR L SRR A R 2% O T
BB A 08 A SRR R e sk, BAY
HL L BE R M Y NMOS 48 1Y D7 NI 1 i
A A 7 3 B NMOS 5 1 T P 37 T A
K2 B s, 12 AL T30 B DX R A6 AR S T
Vesw = Vos = Vip < Vi), NMOS (ERINRITR/ e R
(1,) TE-40 °C ~+155 C G F N5 2 I IEAH
RHEPE, it R e B A R — A 5 2
TR BERFPE AR LAY | 5 4 %0 L B E EE (proportional to
absolute temperature , PATA ) BJHLAL 1, , PR3 Fh IR
R HLR A LA A4 T U 2 NMOS 4574k 15
FEUREE ZA = I LR L (V) o

Voo

BEl1 HZiRE AN ERN NMOS &
Fig. 1 NMOS tube connected by the diode

32.00
31.75
31.50
< 31.25
= 31.00
30.75
30.50
30.25

30.00
-50.0 -25.0 O

25.0 50.0 75.0 100.0 125.0 150.0 175.0
T/ C
2 PIZHREFREEMN NMOS &iRiREERIEESE
Fig. 2 Drain—source current temperature characteristics of NMOS

tube connected by the diode
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Fig. 5 Reference voltage source circuit
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Fig. 6 Temperature characteristic curve of reference output voltage
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Tab. 1 Comparison of the simulation results of the benchmark circuit in this article with the key parameters of other documents
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