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Fig. 1  Cross section of CMOS integrated vertical pin

photodiode

Bt o g B S8 PLAME S22 1 S e, i A D AT R I
BEUE R P 3 249 1946 5O T 3 Bk L 52 . el T4 S
J2:45 2 FEARAIR, pin D' HL AR I e i ¥ Hs S W BA
FERIUANTHOR [ FEJS DX, 3858 >4 1) 3% AR 28 23 1)
JEE SR B A L s, AP SEE 24 A AR, A A A R AR
HMEP A G AE B 1, AT LA 't PRI A () Wi 1 5
FREE. B ) ARC( antireflection coating) b $T
B I, AdE T e ] BLIR 2D 06 B A 1 4 2k, A
ARC BT 30 10 R W% LE A F 1.8 519 £E X R
KB 2R BRI AME Fr EBIVER MOS S5 B
SRR TG CMOS L EHIER MOS &t R4 11
B 2 B A W) A AR, IR MOS & A4 JlCAE
B, BEA B 24K EAE 10"%em™ P L L, i L E A

B (Vi) ITEAL R 10 em™ 3, % T A0 E 2
R EEAE 10~ 2 x 107 em™ *YE I 4, MOS #h1k %
() FRLRF I 788 A 52 BB A% TR 58 A1 4 J2 (1 5% ). 3 ek
PR BRI A PRI M OS R4 Y JLAS AR 2
B T3 1, AT LA BRBRA AR A B4k, JER
(I HIE A EARSZAGE 245 4K AR AL I S
B JUA BRI B 5O S E R B AR I X R
Table 1~ Several important model parameters versus epi-

taxial layer doping concentration

b i )22 NMOS 5 PMOS i
o Ll [ N BFAEE NMOS Viey PMOS Vg 1 J-uf; - |--?\J:L
‘}@d-:?‘t‘,di " v I ﬂﬁgﬂii‘d\' ?}hi’kl?ﬁ\
m

fem™ / Hm / Bm
1x 10" 1.18 0.74 - 1.08 0.34 0.29
2x 10" 1. 56 0.74 - 1.08 0.35 0.28
2x 10" 1. 98 0.74 - 1.08 0.35 0.28

AL 1 B985 pin PD 55 CMOS # v 4E
FEs A L, A 28 A BE R ATHENA #E4T T 48
PR B 2 45 T a8 A S50 RARAY o 4511
AL AT pin JEHL I RIS AL E. 18] 2(a) P, 4%
H0. 6km CMOS L ZHiI1E T NMOS Fl PMOS #f 1k
B, B SRR P RBELZ, rBs AR Bk,
AT TRUEAT WK ik, DAgsl /) R IDGHUBEL ¢l 102 P
ARSI, BT R N BEIALE. B 2(b) h, @&BE
P~ ANGE AU Ry 2 x 10 em™ 3, JELFE Sk Tum, B H
Fe k9 5V, o] LA BFEIR XA B T s B 244 I I A7
(— 8um MR S5 AL J2E H 43 57) , I AE AT LA =5 )
PR DX R 7 A 1 M AR A B e 1 A 4 3 R A,
P& T e 1

PR (a)
8 16 24 Micron
164 ATLAS
m
[ e f
yd (b)

2 (a) CHESERULAL N pin PD Y CMOS 42 Rk A5
FIPE: () D000 pin PD FEIL X 45 F 1

Fig. 2 (a) Structure of CMOS integrated vertical pin
photodiode in two dimension device simulation; (b) De
pletion layer width structure of vertical pin photodiode

in two dimension device simulation
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Fig. 3 Results of device simulation of vertical pin photodiode
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Fig. 5 (a) Essensial input circuit of a photoreceiver;
(b) Smaltsignal equivalent input circuit of a photore

ceiver
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Simulation and Design of CMOS Process- Compatible
Monolithic Photoreceivers

Li Wei', Mao I,uhungl, Chen Hungdaz, Sun Zenghuiz, Gao Pengl and Chen YungquunI

(1 Electronic Information School, Tianjin University, Tianjin 300072, China)

(2 State Key Laboratory on Integrated Optoelectronics, Institute of Semiconductions,

The Chinese Academy of Sciences, Beijing 100083, China)

Abstract: Circuits of CM OS5 process compatible monolithic photoreceivers are designed. The circuits include photodetector, pre ampli-
fier and main amplifier. CM OS circuits integrating vertical pin photodiode are made in the epitaxial layer with thickness of 7Hm and
doping concentration of 2 x 10”em™ ¥ by using 0. 6bm CMOS process, which can be fabricated in MPW mode. The photodetector has
features as fellow: absorbed peak wavelength of 850nm. responsivity of 0. 2A/ W, sensitivity of — 16dBm, and frequency response of
800MHz, which can be applied to VSR system. T he optical wavelength response, the frequency response versus the thickness and dop-
ing concentration of epitaxial layer are obtained respectively. And the model parameters are extracted by device simulation. The pre
amplifier adopts current mode feedback amplifier. T he output voltage of main amplifier is in the level of LVDS. A new method for sim-
ulation of photodetector and amplifier circuits is presented as the first time, the limiting factors are analyzed and some methods for op-

timizing circuits are considered.
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