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Abstract

In the following paper, new architectural algorithm of clock and data recovery circuit is proposed
for 622.08 Mbps optical communication receiver. New algorithm makes use of charge pump PLL using
voltage controlled ring oscillator and extracts 8-channel 77.76 MHz clock signals, which are delayed
by /8 (i=1,2, - - -8), to convert and recover 8-channel parallel data from 622.08 Mbps NRZ serial
data. This circuit includes clock generation block to produce clock signals continuously even if input
data doesn’t exist. And synchronization of data and clock is done by the method which compares 1/2

bit delayed input data and decided data by extracted clock signals.

Thus, we can stabilize frequency and phase of clock signal even if input data is distorted or doesn’t
exist and simplify receiver architecture compared to traditional receiver’s. Also it is possible to realize
clock extraction, data decision and conversion simultaneously.

Verification of this algorithm is executed by DESIGN CENTER (version 6.1) using test models
which are modelized by analog behavior modeling and digital circuit model, modified to process input

frequency sufficiently, in SPICE.

I. M 8

2] dlolel Af AlLdelAe HrE =

W

v EER, BHUASR BT T8N

(Dept. of Elec. Eng., Kyungpook Nat’l Univ.)

# B AP HRPEAATA(ETRI S 78] Aol
BERERFES

B HTF19954E10A2H, 498199646421 H

(2147)

tloelZ R E] SAF A AR FHASE FE3)T
o]& 419 dlolele] B|E&F Fr]AA dolete] A
8 Ags] AAsir] A7t 2= Z dolgr B 3=
(clock & data recovery circuit)d B4z ¥3}
gt 89 9 delet 532 Disk-drive read
channel, LAN, #%E4l 5 ojg] Hopolla] I+ ¥ §

o



2 FEA $A718 /Aol 2782 2

257 glon] B3] FHITole $HEA] udti 2
T PHge wjelx wlmA] oA g AA e
PLL(Phase Locked Loop)& &7} zbgwts glet. !
adubdog 23 Auloy AMgEE Fukg A9
72 7129] PLLFRAME J5Alsrt #714S 7t
Aug A} vlar|e] E3o) odddeln gA Fr1H
o] ehslElch P! eht BEAE FAIOlME Q1
A1 200 9] Aeivh s Wk vl
71l A7) gAldER oluRE FAe] FEal
38 2237 9axs PLLY 7R 72E W3 A
2% olare]&e] g€y w3k 500 MbpsH o144
T8 A A el A dlo|ets Salste o}
Ad Hd dlele® Balr] fls] 29 2 dlojE &
Fa)ze} G vlolel MR 2T Fgkstoiol ek !
7129 AR o)9) o] IpAHoE Qo]
e BYEE ) Belsle] AR H™-de)
elze] was 98] oEElZEx(demultiplexer) 2t
Zalp Bl (frequency  divider) E3-& F7isleiof
= whge] Qlvh el B =Eelxe 622.08
Mbps+ #5411 7104 29 2 dloje} B¢} &
A dlole} Wgho] Al o]FelxE ABR 329
dwe]Ee At} AE 2= AL 7RI
chaa Bk ohzel Al RS wEeut Al A
FEcom olsf dolelr} H=ER] dguelr At
R FEAsE BysEs Pt 1w
I o1 dlolete] ol S Afolm i dloe}

1 dlolelel FHAEE viasls 7|Ee] WA}
o] A5 FEARE JRl o dlolele}l F
g Fesel o8] A4E delels v)ashs
- AHE-slsich

Aok dzelZe] g2 SPICES] opdR1 %
2+ wll(analog behavior model)®} W3 H tix|e 3]
2 wdl(modified digital circuit model) & TAH %
Zrdg o]83le] DESIGN CENTER (Version
6.1) 2 HAEd Boza AAAQ FrtuE s
.

to me rr

0. Metel 2/olojet E78lzel M
Txet S5z
A=l

ZF/dolel B3 RE= 622.08 Mbps

(2148)

FEZ #t

NRZ(Non Return to Zero) =& dlo|e}24E] ofg
Ade] Wy doletze] Wi 2 AAE ¢8) ¥ ol
olebg2] 1/89] 77.76 MHz A5 S &3t L
23 B FuE AN A F19) 18 (=12, -

S REE AR oy Apde] FHAE S
dio]e} A6l o] 850 g w]ES] doleld SHA
oz Bagtal FAo W dojekR WHEhelch

Aorel slze] Fa a3 oA vielhd wle} 3ol
C.G.B.(Clock Generation Block)Z vepd 4 %
A% CRB.(Clock Regeneration Block)® vlehydt
29 Ay, zeja 9l dlelee] el wetk &
A s= dolet 7}A)3E R(data monitoring circuit)
2 A" B 3Re AR delept iHd
A9, 29 ALAART F FE(main loop)E e F
zrsto] 9ld Hlolele} FAFe] F7|E W o
delelr}t ¢S Agele FY dAe o8] zAH=
Fapeel FRAlEr)L ARl EE gl 1elste
AEFdot Apadge) whgyt 2h2 54k Al
A st ok ZeAsE E¥sle] Y dlojets}
&gt 2718 o719 =Ze|9E AlZHpreamble
time)2 Z|A3ksgich

27.76 Mz €:G:8:

—
X=TaLl
77,78 MHz
ek ouT
i bcLock our
TRg : A ¢coi - com>
DATA OUT H
(0ABL-DARE)!
- DL
< ’ pata | e o
DECISION & FREQUENCY
; CONVERSTON DETECTER CIRcuTT
622.08 Mops R
DATA TNPUT .
172 837 o c
DELAY I
DATA
MONITORING

N CIRCUIT

a3 1. AkE FY/dlele} IR
Fig. 1. Proposed clock/data recovery circuit.
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