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2.8 1
264
2.4 1

221

vco
start

VvVCO
stop

Clock

Data

 J
A

Local clock loop Clock recovery loop

1.2 7
1,254 4
1.252 4
1.25 1
1,248 4
1,246
1.244
1,242
1.24 A
1,238 4
1.236
1.234
1.232
1,23 4
1,226 4
1.226 4
1,224 4
1222 4
1.22 4
1.218

208n 214 26n 2180 220

2
Tirne (lin) (TIM

glole] =30 st =

1980 200n 202n 204n 206n

a8 4.7,

SEER

Vent

.h,.innmillilllm

In]nuan”_

u\[\llr(

|nnnnnlm'mrﬁwhﬂr[

Vet

\
A

Local clock loop Clock recovery loop

50n 100 150n 200n 2500 3000 3500 450
Tirne lin) (TIME) n

a8 4.8. 22l2| HolEf mHZlol tist RIMESEAl HMojM Lt

o| @}

- 58 -




Voltages (lin)

Random Dati

olo

= —

500m

Voltages (lin) {veyes)

ol Hole{gHozyE SaE 22

- 59 -

| oto[ctofof 2 (Eye diagram)




A5 R SHAHR

A 5-1 2. HF H2ER=9 AZF AT

AAT 3] 2= TSMCAY] AA AL 25V 0.25um 1-poly 5-metal CMOS 3 A
gepu s AREste]  #ololy Hqoem  44-pin - TQFP(Thin  Quard Flat
Package) & Ab&3te] a7 A=Ak Azte 2 o5 22709 AS AH&Soh

golotxs mhxl 3w Res 9 Sldd YEATh e JHda

2
o
>
N
N

o

ol
o
&
I

H 513 Zo] =g AlelE uteolo] 23| R AsiAE I} F7}

HAh /E9 WMHE Ae o (Core) £F, FZIE S} niojox3|2= BT

A U AgEon, 1 WALE vlojoj 2~ 3 2E Al¢stal 600mx900mme] oF.
a9 5200 AAE Heo] #AnA ARIES BAATH

2E BEZS AAlste] Azt on ol dFE Rne

wZol 18 533 13 540 YEL gtk AQ At wol2E Foly] 9% o

Az A 9% o

lo

Bl (decoupling capacitor)”7} %2 Fwo] H2AFAY. A=V
A/2"8 ANzs Fuwry] 93t SMA(Subminiature Microwave type-A)7]

qEE Agega PRgozREe duHs BAES Hasow Foly] 99

- 60 -



- 61 -

[EEEOEEOEED

1R 13
JREHE OE E
JRE
JE
TRE 438 B B

s Gi




o
.
-
L]
-
-
-
.
“,_
»
&
-

R Ty o
K et ..._....

- 62 -



Variable
‘ Resistor v
for I/0 Biasing .

e

"Power supply
noise filter

el S

a3 5.3. HZE HAEEES

2
1)

. . .

. - .

. .

Decoupl?ng . .

e @ capacitors
T . e
Power oS
connector q_.g- (;1
5 D O C || CAlL@H FCAS
i

- 63 -



el

Wi

NR

ﬂ”
ar
Bo

¢

52457}

A 5-2 A.

;0._
=

!

_(')4

hyA 5. ©
FEHASS

AWG61001 A

2y 7]

SR
Burst Enables WAAI7]H 725 F22 5341717 4

3+

low® A

=

=

A

7b &71€ AE el A

7} BER HXAEE £
£ 320Mhz~720Mhz2]

sto] ol

3.4ps
3.2ps
3.7ps

]

H

AAEAS Y, AT o
rms jitter

7]

R

.

A 2

=

1513
CEEE ST

YA 7]
A E

=
26ps
24ps
26ps

p2p jitter

B

S

1 2~ E 1% (histogram)°e] ¥ 56 e

=4sin.
3
- 64 -

9

=13
=

5ol

o
=
Z 54 H

=]
=
S

defel delH
0510
0] 4

JIZEER oA 2|

O~
T

s

s}

L

_z,_

2
320Mhz
620Mhz
720Mhz

=

Frequency

2}
h

o
o
¥ 5.1

R

5

Az 33veldel A

o]
A B Bk

A

3

]

[e]
1l

D)

t}. Anritsu MP1632A
Fak g A 3. 7ps[rms]o]

Rz
Aol A 7]
(oscilloscope) ol A1



Power supply

Tek_11801C

O Bl

ATrigger

Tetronix AWGE10

500hm
termination

(- [ BN

~Z16mV

sdiv

38 5.6, JIZESRT $YSS9 g

=
S| AE 3 (histogram)



ol
TH

)l
B

XO

jrzel
_ZTI
o

A 7] ol A

o] 545

]

eI ©

a9 579

&ttt

A5

622.08Mbpse] il 42&F¥ F52 155.52MhzE

o T
=

BER

o)ug HkAl 7oA Burst Enabledl 5o 57]% E g 7 (trigger)2!

o)
=g

gle]

2ol

o)
H

% 582 1010110038 9] HAE R fo]H

!
2

EE
)

—

o
Ho
~

)

T™H

2ol 1

2 v

bSS

p—

°
ol

=

e

o

7b o] e o)

M3

Al

zo EEA

AR~

Aol

]

o

B

el
T
N

0
o

o|J

A EEEF 29 Aol dHolE e AR EF7|H

0

o
el
0

|

- 66 -



,,,E‘."f?r supply

Tek_11801C

cleccecc) |

C

ATrigger

Tetronix AWG610

T —— =

rok

O% 5.7. RFEN HAE & Ho[g $4g £Fs| et 5ETH 92 O8

(a) Retimed data

(b) Recovered clock

-919aV-

18 5.8, HAE EE Ho|g F=Alutd
(=4dlol& : 1010100111000)

- 67 -



L = "—“
(a) Retimed data

200
7div

1.e807v

#| (b) Recovered clock

tri’a

i
M|

-919mV-
86.4ns

Normal unt Off
ou

]

o2

g8 5.9 HAE e Ho|g $=Alnt
(Y=fdlolg] : glef HIEW)

BN o e e

(b) Recovered clock

Local Clock loop Recovered clock loop

-919aV.-

ns/diy

dns

d8 5.10. HHAE 2E Oo[g $AlmE
(Y=colg : 8HIE CiolE =)

- 68 -



Aotd 2o A Fx HE FRAAAA dolEH e HolAlHe EUFE]
S AdAA Huz2 Fx HA3 A3 A HE ulg A S 4 HoA
Adgetdt. 2y weF 7E S5 dlolH Y HX(fpr) Abeoldl 2 F3k
A fer = fpr — f0)7F EAE A%, v ¥ Evt}

_ 2%”
er Sy T S e (5.1)

of SRehe 9o} FAGA Aok dolEe] Holrk Fra B e Z
= mqgmel wmue] oste] Azte] Ayel weh Fus oabt AgAA H
g, olE@ T4 eAs EAes AHz B A5 d%E oo 18 w§H

dom wolge A9 ol 2Hult FAE e o, HeH

250 9ol Wt ALY %ol Ho| BE 2=} uolEsle] ¢4

off
N
N
S



otr.7] 9]

o)

=

=

=

=4

™ o7

=13
=

2]

A

w A= o
™ = oF H o Ar w®r
W — B
: T T 9 ol
~
o [y wo B o oF
T O I £l
— 9N o
= mo Tl o W o =
B L S o
o) Ho oo T o - -
B = ° ¥
I
w8 4o WS o
EE ®Xog T i
= K go o . Nro mn
N o 2 X 17r e}
W il © ©w ﬁﬂ ) xﬂz
= %0 . E
G N NPT !
O,M TR fo o — =)
do do T T Mﬂ W —
T T g
T o WP oy 3 !
E_ O —— E.ru o —
— O o B ol
£ W o W 3
I o B R u
) L . B X ° T
7 N g % - .o it
m = mE RO oo ® o
— NMoomooh oo T Hl
S L Py og o o
g LR T A H
SAE T =B E gy
S m W o5 oo N oo B
ooy o B B e o

Error-free
reference
frequency range
+1.12%
+1%
+0.8%

Data pattern

1111111100000000
- 70 -

1111111100000000
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Preamble pattern
10101010
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¥ 5.4. HztE Fof Atnt S¥En

Operation frequency range 320Mbps~720Mbps
VCO jitter generation less than 26ps(p2p), 3.7ps(rms)
Required preamble pattern 1010

tolerable reference clock
+1%(£1000ppm) @ 622Mbps
frequency range

Recovered clock jitter from PRBS31 58ps/7.7ps
Power consumption 100mW without 1/0
Power supply voltage 3.3V
Chip area 600m><900.m
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ABSTRACT

A New Burst Mode
Clock and Data Recovery Circuit
Using Two Loop Switching Technique

Pyung-Su Han

Dept. of Electrical and
Electronic Engineering
Graduated School

Yonsei University

This paper describes a novel burst—-mode CDR(Clock and Data Recovery)
circuit can be used in 622Mbps burst mode applications. The designed
circuit is basically a PLL(Phase Locked Loop) has 2 PD(Phase Detector)s
each for reference clock and NRZ(Non Return to Zero) type data.

Control logic circuit can alter these loops in step with data/local
reference clock edges, the initial phase acquisition time is not required, in
other words, the loop lock instantly.

Required preamble bit pattern length is 4 and the control logic circuit
was designed differential. Power consumption can be reduced by
single—ended logic conversion.

This CDR was fabricated in 1-poly 5-metal 0.25pm CMOS technology.
Jitter generation, burst/continuous mode data receptions were tested and

experimental results are presented.

Keywords : Burst mode, Phase Locked Loop, PON, Gated VCO, CDR,

differential logic gate
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