H28% 5
2007 4 5

= %= W

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.28 No.b
May, 2007

— & A TRfE RS E B RRE RKE
Y N

o

fRt A

(1 EBHA B R T2 WPFE T AR [ A S0 %, Jbat 100080)
2 PEBEBE R AR, Jbat 100049)

T . B — Il A ol 1 e 52 R I A R B T B R G A R K R . 3 T T U B R D Bl S 0 1 VS B 4 R L AR
T T B R AR I R 4 U R R R SRR BR SEL Y e 29 D A O B G VR A R R B B R T O B T A B A
AAZ B 55 A R S B 8 P 7E 0. 35m 2PAM CMOS T2 F it 353 F L, MK 22 BA7E 3. 3V By #2780 vt 5 o /%
H1 100kHz B S AR B il oR # A /N T 93, 70V 45 A 255805 1 TR L 7R 1, 19. 6nV/ /Hz 1Y iy A 25 5% 1

7, FE IR 25 1k 83. 9dB, BV 1A 357 55 10MHz.

KRB PP IR KR UL R
EEACC: 1290; 2570D

HESES: TN722 XHERARIREG: A

1 5]

AL CMOS 4 i, Ha % T2 R b 1) 35 412 7o 4K
R BE A O ) R R 3 A5 0 IR BT R A A A
5 b B A T T R YR R R PR A LA B, 1/ f MR R
JE L 2 VIR R R B8 0T SR 4 Bk R . LSRG 0. 35m
CMOS T2 0 #, e T I O & R IRE 3.3V, 1
WAL R S MOS 45 19 1/ f WS 355/ 45 R — i) K T
100kHz, 5 AR B R AE mV & 9%, bl & 5 i
M T AWML R AL BRI — A EHEER RS
S S IAL R T M L ) 4R AL S B A AL S
5 AL IR Y H B I PPN R A . X A SR R
U B H A S S AR R AR ELE SRR
/NS CMOS T2 2571 2 1 2 I/ AR A 1/ f W s 1Y)
O X A% R 5 L B TR T B Rk
g

J T EF] F—4% CMOS T2 F M R 1Y 8h 45 78
FEL o R % T LR AT R R R i R 1) i R 4B S LA R
PR FEAR ISR o A 1/ f MR RS . H R R AR 2% 3R
AL/ f MR RS E TR O R (trimming) |
H 3l B R AR I AR BOR B AR )2 TR
T SR A A 52 B 38 1 0 45 O ik R
HL 6 HP I T A R R R R A Y DC L RAAIG K R
FEM L B T BRAE CMOS 28 ¢F 19 1/ f 175 F
JE RS L i H B A B B, R X Rl O 9 AR AR AR L

T

T il fFfE# . Email . yanghg@mail. ie. ac. cn
2006-11-03 i 3 ,2006-12-15 & f

TEHS . 0253-4177(2007)05-0796-06

it CMOS " % i 8 A s A 8l B2 HOR 2 — b
SRAEBCA 38 1 X R AT A O AT R AR IR R E
18 TR R s 0 il A s S s R AT AR S A B ]
(BB SEBEXT SRR 1/ f MR A ARy T X
Ga s MR — P R AR A L 2 A RS TR
T o DA REAR 1/ f WP 1 [) B 302 8 AR A i 19 14
WP TR A A Sl A HOR HE TR G A A
BRI B AR — R LR E) )y i
SR FETRL ) R AR 98 1) 75 3% K S IR AN 1/ f WP 3 ) 2
1 AL S FH AV T8 308 00 e D R T A 5 22 0 9
JEi o SR AT L X B R BEA R TR A Y Gt
Ao DR A 3 A T R I TR R SR 15 e B o
il R B R B 2232 W T AR A R
Chisde B2 FE IR 00 L B 20 A% i L ml i A X
Pl 2 Dol SR A6 A1 R 1O 132 A FL B R e 0T
8 G 1A B 3 B AR AE TR A 14 v BEL i o Y S AT
Bz AL 1 BT . — D TR A O 5% A D) 45 I R
5 2 i o S s AT 5 LA KR 1 T SR A 48, (R it
52 R A BT A AR 7 A e R AR R A R
A 3T I TOR 2 3 R ¥ 6 )L kHz =L+ kHz Z
(]S BRI T A R S B 95 5 — O T AEAR
e S IO T o 7 L 9 T S e L PR o A R i
(19 45 5 E A7 9 0 0 o P 5 2 fek P 2 24 1) A A
B DR B T QB RS RE MU AT I (B S D W 39 0 17 FL g%
BT S 2% L 2 SCR AR BEL Y 5 297 e A0 8 25 o0 1
VT C 19 77 35 o 16 PR35 i A S5 R0 R Al i o W S A

©2007 [ T2



555 FANN

— ol T T Bl i 5 L B AR AR A R O R T D R AR 797

(G B0 BT AT 3 W] 3k MHz & 9%, PR oK T Al
Ak BRAE S (0 ST B 5 A8 AR 2R 98 R AR 09 e A 14 )
IS 97T R Y S L SE B T R B A IR IR T
fE.

2 JRIE

2.1 HrEEAREREE

B BoR B BEAR BN 1 R O T O5 S
S ST FEL B A5 R A T B HG P B B AR TR AR LU T
SEPRICH A+ o B AR B A S S Vi 19 58 T A2
BHreii AR fonop KL RAEAE RN F B P55 ma (o)
My COBF foop B —F R KM NI 2 BB
RS WAL S Vi & SSuo sl 205 Bop 5. 204
TR 8K Ji fif 81 28 el 5 T B AR O A B9 2R JR A 1/ f
N 7 S5 285 3 A A\ e Dy AR O il S sy W RS R AN A 2 1
e, ()RR — U ] K HE B 7E 37 A0 5 4 7 T i
WA RS RITEAS 5 B b ) S A K L A 1/ f
M 7 R O R B R s DR S BTN A T B ORE
j(Lz..f], )

Noise
&
m,(?) offget

|

'

|
1
1
1
|
i
1
A

- Signal

-~
B

al out
i - Signal

U35 Moo 135 Moy 135 o 135 M

1 BB BOR A ST A% GE 97 2 3L U5 M 7 B i o i
)

Fig.1 Principle of chopping technique (illustration
of a traditional folded-cascode chopper amplifier)
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fier; (b) Chopping switch realization

(a) Schematic of the proposed chopper ampli-
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A Low-Noise, Low-Offset Chopper Amplifier for Micro-Sensor Readout Circuit

Yin Tao'?, Yang Haigang''', and Liu Ke'*?

(1 State Key Laboratory of Transducer Technology, Institute of Electronics, Chinese Academy
of Sciences , Beijing 100080, China)
(2 Graduate University of the Chinese Academy of Sciences , Beijing 100049, China)

Abstract: A low-noise.low-offset folded-cascode amplifier for micro-sensor applications is presented. Low 1/f noise and off-
set are achieved by employing a chopper and dynamic element matching. The input signal bandwidth and output swing are ex-
tended with the use of the low impedance node chopping technique and a low-voltage cascode mirror structure. The chip has
been realized in 0.35pm 2P4M CMOS technology. The amplifier features an open-loop gain of 83.9dB and a GBW of
10MHz. The measured typical residual input offset is less than 93. 7.V, and the equivalent input low frequency noise is

19. 6nV/ +/Hz at a chopping frequency of 100kHz and supply voltage of 3.3V.
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