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ABSTRACT

A Novel Burst-mode CDR

with a Robustness to duty cycle distortion

Du-ho Kim

Dept. of Electrical and
Electronic Engineering
The Graduate School

Yonsei University

This paper describes a novel burst-mode CDR with robustness to the duty
cycle distortion which inevitably occurs in burst-mode optical receivers.

It is very difficult to determine a correct threshold voltage in a short time,
so the duty «cycle distortion occurs. With a commonly used
gated-oscillator-based CDR, the duty cycle distortion affects the output
directly. The duty cycle distortion can be understood as a kind of high
frequency jitter. This jitter alternates with a same magnitude. So it is possible
to cancel this jitter by summing two jitters of opposite directions. In this
paper, this method was implemented with two gated oscillators and a
half-phase-interpolator.

The proto-type chip was fabricated by Hynix 0.35um process and the
operation was measured at 622Mbps.

. _________________________________________________________________________________________________________________|]
Key words : burst-mode optical receiver, duty cycle distortion, gated oscillator,

half-phase-interpolator, burst-mode clock and data recovery circuit
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Al 2-1 #A. Passive optical network

2% 2-12 PON Al=€e FA4S dvgdr. 74 Hude F3#42
OLT (optical link terminal)® 7}9JA%] ONU(optical network unit) HE&
ONT (optical network termian)® T4 ¥ o] 9t} ONT= 7FG Aol Al FA o] & o]
aE solzke Huldell, ONUE FA7ZIE AAA 71E9 xDSL(digital
subscriber line) Al&=®3 %= dAFd 4 A== st= Huldolt, FHAQl OLT
A %357 2~ A (passive optical splitter)7hA] dhube] sFAlo] B2 AA R a1, o] 7]
ol ONU/ONTE A= 747; sfute] FAol=& ddsHA =

OLTelA ONU/ONTZ dHolHE BHuE AS 3% A(downstream link)2} L
star, whoirEk el dE S AP A(upstream link)ehar ok sFP At FEFH A
= 9 o7k AE uE BE AMgEte], sty FAclER 7Y F U o]

Fr} 5 8 (WDM : wavelength division multiplexing) o] & i

v
o
1>
o
o
O
ML
Lt

)

t} &g aE= ANEECE3H(TDM : time division multiplexing)2 o] £38t9] T+
27F HolHE d#¥Hom Wy Fa, 7} Y= o] HolHE FolAl A4l A
dgd A te] =FskE dolHTE HEA "t A oA =, 4 7Y Rl Al

ARE BgHm, FRE AT AN FFANA dolEE w9

ol

A2 F 384 % (TDMA : time division multiple access)S A& 3k},
st Aol A= OLTolA @7 ®el o] ONU/ONT=Z dHolB & #elFA R
FEFH A= 4 ONU/ONT7E &gl Ajzte] = dolH & 3hihe] OLTl
Al Rroforgitt, ¥y 7bedH e FEFFALAZEEH 7 ONU/ONTZHA 9 A
< 77y 27 wio], OLT7F Ak dojg e A7y elol™ AHi= A7t
upel zhzh o2 A yEbdn o)A mi ®istst= dlolH Ao g 217

PONel A = 53T ALAE of&st7] ol dA7F &olsta, dHLw7}
glom Adx Fole ugo] dojd FFo] ¥tk o= on 7o ZE A A

FAolEo]l ZFAA W ¢ kmZhA = v s o] gla, Hol AojA= AEol=
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Zy AVEA E

fr

7o ® FAlES A Tt

o]8 g PON WAolx o 7}x #FFo] EAET. ITU-TS FSANo| A=
622MbpsH 2] ATM-PONS X Fo2 WEska, dA ol 7|7MHEFLZ £&
g &Y G-PON9 xFol g9 Fol vk IEEElA = ool A& Al&sts
717F EH 9] E-PONS WlF okl 20050 EFol A=Atk ATM-PON 4
o 7)Eo Aol A Abgstm Y ATM AL 7wtez ATM A& A&3)

f

I

2 QoS(quality of service)”} RAE = Aol 1, JIFHAdAE 622Mbps,
sheFg aol M 125Gbpse] %8 zZETh G-PONS £E8 o% w2/ s

= A o]9ol= ATM-PONO S5A4& 5 Alesta dom, & o thdd Ay
N

ojo] Fgol 1A AA Pk e 8blob T E=F AEdte], HlolE A FY &
il

22 (phase tracking algorithm)2] &3 oy EYIZE ALL57] = ), &)
AW G-PON°eIA = &S5 W Al Wl stefsiop sha, =5 ARE3HA
erol, dlolEle] Hol7k Hdl 72bitE e douA otk o7t WASA FEEH
sjopgitt. =2, 7]ES 29 dHoH HUIREE WAV o8 VES A

H= dolE 7t st=dglol s s Faal

of st= Fio] Fol=v Aojuz HAAm HdEH= dHolHe &&& G-PONC]

Aoz e, 17
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Passive
optical splitter

Burst mode TDMA .,

OLT

EHEBHHBBHE
2] [3] [n] [1][2] [3] [n] 1] [2]

Continuous mode TDMA

Using same fiber
By WDM

=DSL over cnpper
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A% AzdolA e Aol Ze vy

HighBit Length
2BitLength

DutyOycle(%) = < 100

E=A7E ¢l 4 S0l High BlE9 Zol7t Low HIES Zojgt 7] wjiof,
o)

T
o2 oA "o £ dHolE 9 High vlE Zoj7l 34 @on= dolHs A
K

3tE= A 7FA o] - (timing margin)o] 2o Et}.
=
=

Arolees Tt AFAEE WEdr. dF AHY Adie HAFs] AE7I
) o] thA] TIA(trans-impedance amplifier)E ©]-&3lo] At P2 WHElks) =
oo olgA wEARN A MEE A77F W$ #r] "o Limiting ampE o] &
stol HA " A s = High, LowEs @A o o, #As7] A 7442
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2 bit length
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2 bit length
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A 2-3 4. 71€9 BHE RE 29 HolH 54 3=

WM2E REo A wE Al o delg o] AARE wdsiop drp gt
Aog AgHE YAFFA2A (phase tracking)d 8 ©oly E9 I RgA=
MZ A Ho] Holge Falo oxd BL A7to] BAFnE HAE HEA

Agarlle ARaA g B 2 F AR WA AgH e, due o
HAZELE dolHE UAY 2E o §ste] Aelst WABlow, G b

ALA71E ol&eto] dolEle] oA A (transition point)l A ZE& HEA7

Al 2-31 2. e AEHS o] &F 29 HolH HUI=

O% 2-62 LW AIEHS o8 2 dHolE HAIIRY EEEE YEdT
o] 3|2 T 19 2-7% Zo. WA, FAGA B dHolHE A #
o] sh=w A @& AT, AMEE T FAE volEHe BolW ARV f5H
Jeolth o] & Fa7FdAA T $/dE 8 (multi-phase clock)S o] §3to] A F
gakttk o] "ol Fe AP F AAE XOR Ale|Eo] Q7tetd, 293 o
Fol7b dojups FRAAA Y AoJEdA 19 =45 & 5 Uvk ol¢ e W
2o A ALEE = XOR AloES] & owAEs] 3
T AIZbEQE T B2 19 89S 23S LT o] XOR AloJEY ¥ o
AbRE = S HlolE] Afolol A dle]E o FHolZt dojdtia B, o] FRbell A 7h
o 3ol = el dioly BIES FAlol & Aolgta 44T F v w
ghA o] Lol HolHE H gt

oy gt = dolH HUIEm= ¢4Hs] fAER o] FolA 7] wEol, st
7b st A¥Anrt Aos el vk =9 dHolEZE Eojed AesiA
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A 2-32 A AATA7IE o] T 29 HolyH EHAI=

A7) 1Y 280 2o GHE olToAH, E4le dMEz A

fr

dRkA <l 23 7] (Ring Oscillator)e] G0 W= Ao]E(AND Gate)E F
7bgk Fzolth o] LR 7E doolE A&7t Highd wole 2xs i, Lowd

=2 gheh, 2lofol & ATVt Lows A& thrh High® vbdl & d=7
o|E S AAAZTF o] Ay, AT 82 LowelA High® nl#t, o
Aol A 5709 AW E e AND Alo]E S A AAZFo] Ay Z 2 tA Low=E
vfA a, oAl agrFoe] A U¥ HighZ uldth, 5, Addo]E A&7l High® nh#

= ikl el 0= A-EH 2E Aztety, QleolE Ame FEAA

r
=
o
=
i
o
1B
ot

T2 QAR Y8 AFAAZ A Ak welA AR s)e] 232
g9 YA %7]3H(Phase Reset)® AT 4= 9lt}.

olggt MHALRVIE o] &3 = B dHolH HUIz= a9 2-99 #o

gduo] WS AzkekH, dHolB7F Hightl ¢ 2xsta dlo]H7} Low= %W

,_.
09
=
o
&
_VEL
N
-~
7
=3

MALA7 2] 28 0o AoJER FAW 1y vxw FY3} go] Fi
Ashs F9& 5982 = o

ol#joll F7tE Ao} A AA 7] (Control voltage generator): A% 73 =

(Phase Locking Loop, PLL) Tx2A4, ¥ NALA77F A AEH FIFoA F2

g & AEE Fte= Aol 4 (Control Voltage)S #lghch Al 7R A=z 7] 71
2 EAS Zevan tAE o, A 57 Iz 2FE AEEE =46
= AgE oE F AHEERI A7kstdE, Al AEET e 22 FU1E FdE
A d Aol
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