5525 B 11 ) F 5 K O Vol. 25, No. 11
2004 4F 11 CHINESE JOURNAL OF SEMICONDU CTORS Nov.. 2004

CMOS 1. 4THz 155Mb/s JE3ZUH
ENERRER KRS

1&].2 :l:,rl._.\]jJ] ;ﬂé%_\—‘zl

D M R BHEW

(1 AR A B e L B BR WE AT, Wi et 210096)

(2 MUK R,

WE: RHAL CSMC 0. 6pm kil CMOS FEAR BT —

e 25 4 5 by LU o SRR L, /s T
AEACAID AR T RO A R e [

o5 ) R 2 AR R R (T

JHC 5% S 0 S i 1, B Y B A 5 R 1

W at 210093)

BT 6L R Y CM OS 74 BE IO 2% . L itk
P, A RS e R IS, AT AT
SR SR AR I, T B S 0L iy A

HLIE AT SR JC P, HL B 45 4 S Dk ) #, SCBL T AR P I R o B SR T AR RO A e L3R () 22 20 v g B D B L st

25 FLRW), i
LAELE 155M b/s(STM -1) [f# 4 |-,

XBRIR: BSPHGTBORCES ZEar it Wi AR

EEACC: 1220
FEDES: TNT22 ERPRIRAD: A
1 3§

FEEF I W9 A e T 9 5 2 i L 2 Tl 6L
(10 o T A i 5 A 38k ) R ) A 80& AR, B RN
() e, i FH P 0] i Mg AR AR (R e B oL A
TR K.

U EE RO 8 2 6 F2 WO iy i H, % R R O 3
GF, PUE A RGO 2 R, AR Kk A
6 RS U 2% PR 99 RIS 5 A Bl v TR A 5 T TR
KRB W A A A | v 2 L T L R sl A LR
R4 1Y PR AR s PR I SR K s b a2 7 T 1,
FE vt TR AT A ARt

e AR CMOS LT FE O 2
T I AP R G0 ¥t SEBRUE B, 30 5k % H
AR BT ATk, 54T LU 0. 6um CMOS L&
SR P MBS RA TR ENSR. 5

(6 5[ SRR G e B IO H ( thifE 7 - 69825101 1 60225014)
W% ., 1976 4R 7R, MELwFs vk, 3
FAETh Wo1954 ik, BRL A

il

2003-10-11 I #], 2004-06-10 52 K

LR B AE SV L M R B 2 R RLTIA 1L 4T HzQ, 4

;I

SHERIFFE S ) AL AR ke e B T G ET IR A R A ASIC ik

SEWEIL UL S CM OS R fh BT 2 e Rl R e R e S0 v B O v R A v SR AR S e

A N LR 7 h 1. 81pA/ [Ha, W B

il A

XEHS: 0253-4177(2004) 11-1486-05

0.25,0.35um CMOS L. &SI R FE 18 F A B
B, H3E A R A 1/5~ 1/3.

FH AT T3 30 5 BE ) oK HD AE BRME InGaP/GaAs
HBT T ER1 T 90 3 26 AH I8 W 18 1 B R 28, A
KM CSMC 0. 6um CMOS 12 s 1 7] Y6 £F
FH P 0 AR Bl A 1 B JBOR 2%, I i S o)

2 MRt

PSP BUOR 2R (TIA) B s f e B & k.
AT B RS T 1A g R e A Y RO SR s B
SE R AT B BOC S 2 T s A i R 4.

2.1 BinRRFEEMKE

5 BEL T 2% — R T A 1 21, IXRETh RE AR
N, AE H T B 52 v Y B A0 A 2R R s g T, A
I vy A 7 R A 2 L R g e R A R S 1T 22

©2004 [E L



11 [ #2275  CMOS 1.4THzQ 155M b/s JGHBORL 25 45 4 BH A 5 3 2% 1487
53 LI 2B BN A0 20 55 | N P g X0 i B 480 HEL B, X P e FARAEG L TN 75 R JRU S R, T B T A 8% 1140 2 A

o B — R RC R JE B 28 SE B, i T 3R13H4
IR A Al AR, — 3 nF B4 A
R B k.

A Bty 245 BEL FBCOK 28 1 ¥ 40 5 Kt 1] 1 o, 3Lep
JERT I A% LTI 1. 252 MOS 45 M. A9 3 LB
Ra ) BCSLURTBOR 28, SR EEH 25 MOS 4% MM
HLBEL R 4 B R B 24, 2 BEL 7T DT C A | P 057 #8 11Y
Y. BPH Re FH R B I K A7 S . AN 18 A5 5 UK
DAY BEL S 32 A P 5% (14 P AR 1255 BEL 34 2 A
— oaRiRy
1 +LE,r gmRa (1)

b g o ML RS S (1) AT S0, ZEHE EROK

Arf"—"

;_,_”: M,
oV,
M.
L® =g,
R, <

P e BEUBOCSS
Fig. 1 Single-ended TIA
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Fig. 2 Simplified model of the photo detector
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Fig. 3 Differential TIA
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Table 1 Performance comparison with recent designs

Time | Bit rate BW R
A ViMb e s” Y /MHz | /AdBQ | /THz@ [/(pA * Hz” V3

BW * R Noise

Ref. [ 9] 03 2500 2200 | 55.3 1.28 40"
Ref. [ 10] | 00 300 | 57.7 0.23 10
This work | 04 155 127 | 80.8 1. 40 1. 81

* An estimated sensitivity of = 17dBm. with a bandwidth of 2. 2GHz and
BER of 10 1%, corresponds to a noise density of 40pA/ JHx .
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Table 2 Comparison between simulated and measured

values of key parameters

Parameler Simulated value|M easured value
Va/V [ 250 2.41
| Var/V | a5 | ase
_POLY2 loads of input buffer/Q_ 100 82
Supply current/mA 11.3 12.7
Power/mW 56.5 63.5
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A CMOS 1.4THz 155Mb/s Differential Transimpedance Preamplifier
for Optical Receiver

Tian Jun"?, Wang Zhigong', Liang Bangli', Xiong Mingzhen', Shi Yi’ and Zheng Youdou’

(1 fnstitute of RF-and OE-Cs, Southeast University, Nanjing 210096, China)
(2 Department of Physies, Nanjing University, Nanjing 210093, China)

Abstract: A CMOS preamplifier for optical access network systems is realized in native CSM C 0. 6um CMOS technology. A
differential architecture is adopted to increase the common mode rejection ratio of the whole circuit, to lower the interference
from supply noise and parasitic feedback paths, and to suppress substrate noise and thermal drift. Thus the noise of the pream-
plifier can be reduced. At the same time, its complementary outputs allow a differential interface to the following differential
main amplifier. Without single-ended to differential circuit, the chip achieves monolithic integration under a simpler configura-
tion. Using single stage architecture, the circuit is more stable than a conventional multistage one. Testing results show that

the circuit gains a high bandwidth transimpedance gain product up to 1.4THzQ and a low equivalent input current noise of

1.81pA/ ‘J[]-lz under a supply voltage of 5V.The implemented preamplifier can operate well at standard bit rate of 155Mb/s

(STM-I).

Key words: transimpedance preamplifier; differential configuration: high bandwidth transimpedance gain product: low-noise:
low cost
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