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Design of 155.52 Mbps CMOS Receiver for Fiber Optic Modules
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ABSTRACT

A 155.52 Mbps receiver ASIC for optical module of B-ISDN subscriber has been designed and fabricated with
8 um CMOS technology. The designed ASIC has a limit amplifier circuit for 155.52 Mbps data reshaping and a
PLL circuit for 155.52 MHz clock extraction. The designed circuit has an acquisition aid circuit and LOS monitor-
ing circuit for properly operation with 155.52 MHz clock frequency in case of the data loss due to transmission line
open or data transfer fail. Simulation results show that the circuit reshapes the data from 1 mV to 1 V input volt-

age condition, and generates 155.52 MHz clock stably on any data input condition.

*EMUeE AAE e
~FFRAENATY LEY2 AT
o EW:97252-0721
B AT19974 TH 21H

354
www.dbpia.co.kr



WL/ FEA REE 155.52 Mbps CMOS 2l Ajw ¢} 44

I.M &

F7t F¥ A LF A% B-ISDN AA NN = 34
Fr(optical fiber) & ©] & FF4 WA o2 JHE A
F3ch FEFE ol &% FEA Yo oM Y
Helo dlolelAErt FAHFE F& HEHAA N
3.9 AZb FAEAY Yo L KA R
3l A 5= ¥ Yldispersion) Y Fo] Frtdch
of F 7tA ¥ WA AL NIV HERE
UM FAK A F+ 2 22 B4 oy
LS 257t FLaEAY HE oA Yeldd 2
HEZ FEA A2¥9 £ARde dHolHAZE
ZEZ3 Y4¥YZ 48 F= dolH A H(data
reshaping) 3|27} Y43 02 A8 oo} A},

g, g4 dolEHAEE Ay g8 e A
3 AE g FHAI=H o F8(clock) A
3E 5499 voEHAZRNYE F&3of & Yav)
At ol & AdA oA 712 Hel o] F8 F&(clock
recovery) 3| 27} 242 1 gl ony, §3] H2de ¢
g Ao ¥ 2% F I 79 Wdn
Hl24 93& HHA W PLL(Phase Locked Loop)
WAg o] &% 3RV 43g Wy Yu?. dA FR
Eol 2ol PLLE o]§% AW 32& AT&T,
HP, Analog Device & B3 gAlolA MAE 3 9o
v A o F3 Aol

£ A7 A B-ISDN 7ty #e) 413 FRE9)
WA o] 155.52 Mbps STM-1 A3 A A 2] do]EAl
F AAY P 15552 MHz 28 435 38 9% 2
4 ZAY ASICE AAA E Az #Holyd 58 2
2t A Fn|gol AA EX dAl nHALR ALS
532 ¥ 0.84n CMOS 712 AA3Ar) dAR
ASICE- 37 % 7](photodiode)ol] €] FalEo] HF
Az 2 AFE g AR FE7)(pre-amplifier)e]
s mV-F vel P Hgte g Mg 15552
Mbpse] dlo|EA 3 & &3t HAsy, S48 o
olEl4lZ 2 FE 155.52 MHz2] Al2¥ g2 F&
sle 98-S gich B =2dAes A4 E A 3
2 7 A&l Aol viE F2 71484

I.719%18 32 &2 74

I8 12 F FAR ol QRS FEE
T8 Moz Yyeid ot} dutdog 3w
L 4 &7, AX 57, A sge nE
Eo WA= 2oy, ojfe 52 F&Ho2 W74
Hol gtk ANA FHENE FHFE SA A4
H FNSE Woly AF AZE v e d8%S
3}, 2 PIN(P-insulator-N) tho] 9 = Fx= o g
X](avalanche) t}o] @ =7} Wo] 291t} A3z =7
T FAE7 g8 wgd AF HNEE A¢ Nsa
el 3 EWR 2 ¢ 99 X(trans-impedance) 2
712X GaAs® BHE HBIEAE AHEsto A3
MESFET %327} §o] 22t} 23|37 & d79
g A e dHolg B42 A% Ad 537
(limit amplifier)¢} &8 22 9% PLL 3|8 o
2 T4 o] ey, AT&T, Analog Device oA &
&x, AF 8% F 3= 548 neldd dgEs
o] 8- ujo] E2} ASIC ej 2 Aztsta A0,

Optical Fiber

—>o Data

Recaiver
ASIC Clock

Photo
diode Pre-amp

B L 7ERIR SR R PR,
Fig. 1. Block diagram of receive optical module for user.
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Fig. 2. Block diagram of designed receiver.
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Fig. 3. Schematic diagram of limit amplifier.
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Fig. 4. Block diagram of LOS circuit.

Ze 29 3B 15552 MHze] 253 222 W
Aga Aol stEz 1 T A Al FL dst
# 3% (charge pump)® PLL T2 & Ag3Act?. 4
A 28 29 slze FRE 1Y 59 o] PLL 3
290 712 7zl 94 ¥ iL7](phase detector), A3t
#3229 e (low pass filter), FtAlo] W7
(voltage controlled oscillator) B2 T4 5o 2t o
714 AstAe] wx7)E v PLL 3l 2ste] 54 st
2 98 ¢ EA4o] ¥E83 CMOS UANE $4 &
A zto] 74§ CMOS M E & 2 7](ring os-
cillator) & A}&-3 Y.

il

Data in
155.52Mbps
( — P ,) Phase »{ Charge
detector pump
A
Voltage
~a———— controlled [« #ﬁ:{pass
Clock out oscillator
(155.52MHz)

112 5. PLL 3] 22 A=,
Fig. 5. Block diagram of PLL circuit.
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Fig. 6. Block diagram of acquisition aid circuit.
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Fig. 7. Simulation result of limit amplifier and LOS circuit.
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Fig. 8. Simulation result of PLL, acquisition aid circuit.
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Fig. 9. Layout of designed chip.
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