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A clock and data recovery (CDR) circuit having a phase locked module and a frequency locked module
is provided. A phase detector of the phase locked module compares the phase of an input data stream with
the phase of a data-recovery clock to output an adjusting signal. The frequency locked module performs a
first-order integration process and a second order integration process on the adjusting signal to generate a
first integration error and a frequency control signal. The phase locked module generates a phase control
signal according to the first integration error and the adjusting signal. An oscillation circuit of the frequency
locked module generates at least a reference clock according to the frequency control signal. A phase
converter of the phase locked module outputs the data-recovery clock to the phase detector according to the

phase control signal and the reference clock.
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A clock and data recovery (CDR) circuit having a phase
locked module and a frequency locked module is provided.
A phase detector of the phase locked module compares the

phase of an 1nput data stream with the phase of a
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data-recovery clock to output an adjusting signal. The
frequency locked module performs a first-order integration
process and a second order integration process on the
adjusting signal to generate a first integration error and a
frequency control signal. The phase locked module
generates a phase control signal according to the first
integration error and the adjusting signal. An oscillation
circuit of the frequency locked module generates at least a
reference clock according to the frequency control signal.
A phase converter of the phase locked module outputs the
data-recovery clock to the phase detector according to the

phase control signal and the reference clock.
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BoH B
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EABAG—HOITHRA T FRENDEEREE
WAL BEAMERE 210 REE B T 240 2R - 3F
2EB 3 B 3HETAFA RO THEFIFREHNDHE
T 300 692244 - AR E A DE T 300 B A A4 EAE
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Bk CDR_CLK %4 A8 F] 9 4843 » A8 A 44 € A% 48 302 S48 43 44
EAE 4R 202 Z M KRR B AN AR S A 48 302 B 453K
R T 220 feiAa AR % 210 BEHE B v 240 2 R - 3%
3% 220 A AR ERIE S1 A TE XL Kp > sAd 48
it S2 EEE B 240 ;T2 0 ABMRE S2 FRAR
FEEE Sl X FAX LA Kp > Wm3g 35 H 220 #iy &5 A X b5
Kp #9# B3k S1 2B HE ¥ v 240 A%k Kp T4
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EEREL 240 BH— Bk % AR EAamBE S2 B
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LEABRAG—HBEIEHRG T EFEE T 240 B —fEIRE
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e — B Ewp b BEET240 5 —EFESR > A
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A 204 Z A AE B ANEERE EH A 404 R EF 4R
R EHB 20 HoHa 250 FREHNDEETH
40 P ey % — A AR R E S3 M ASEFIEHNE 0 UER
BEB20KBEE — BBz Et S FAE Y -4 ¥
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RIE > UEHE —FomaRz S3 e |
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ERBFH-RHTHRFAT  HEB 214 ZRHETH 272
MR ETEH/R - F44ETC> B TCAREHA K TH
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oA E =3 % K2 usydsaardEs g S5
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oA 230 AR E —MaoamiREt S3 RUAFE =G
K3 A H B o ta i £ See 5 5 254 #8438 5 5
22 AAHE o saiR g ST RE > UK L4
3 ] 9% S6

LEARABA -GG THRBT > HESE 252 RHESH 254
ML ET Tk - 355448 8C B 8C ARHEH—wp T
BIPAHE =Ry BEB 2508 TEE - HH B 25488488 —
Mmotie 230 ARHE —#MomBaiRE S3 #AHIR
o B EBEsMIR Spe AR 252 M B 2540 A
AR Sp RUAE =38 5 K3 oAyl 98 F3E 43 5R
S6 o

AERBRAG—HBH TR T RE TR 260 F 4 E—
B % 85 Ak Crer> ™ 48 43 3§ 3% 35 280 4K 4E 48 43 4% 4] 337 S5
BE LA IR Crer 948 % > LA A W L T &4 K
CDR_CLK -

o ERBIA—HOITRA P IRETH 260 T F
4 5B EGE - FELFHE IOfE 10 B 9 & K4EH—
HHEFERGZEREHNDEERAIREZERRAMGILSE
ZTEBE -BI0AB I TS ELEFRNESFE -RET
B 260 1R HE A F 3E 413 % S6 & 4 % 18 4 £ 858k Crer(0)~
Crer(N)  2#& 858k Crer(0)~Cree(N) R A 4B R JA £ - {2 1%
sbegAR M E R AR o 4B 10 FFF 0 £ F 5Pk Crep(0)82
Crer(l)Z Fleh 484 £ £ 0, » 2 850k Crer(0)$#2 Crer(2)Z
Flehtafe 250, » 2# 858k Crer(0)$2 Crep(N) 2 R 84 48 42

15



1463804

103-8-19

=4 9N °

LEABER—HBBITHRG T > BAEHRSE 280 & — 48
iE 32 % (phase selector) > A MAIRIFEABRIEHI NI S5 B £
# 0Pk Crer(0)~Crpr(N) ¥ 32 i — £ & 8R4 B B F & 48
#% Bk CDR_CLK -

e ARBA— R TG T B iR S 280 B —4afx
/M 3 2% (phase interpolator) » B LA4R 35 48 43 3% 4] #3% S50 #
% B Crer(0)~ Crur(N)# /748 L M HERIE » UM &
¥ E148 5k CDR CLK » ¥4 ddit % 280 #H £ £k
Crer(0)~Crer(N)EATABAL MAF R I8 £ T AB H £+ 8%
Bk Crer(0)~Crer(N) ¥ 4= H 8 2 # 050K > BARBEATE L &
WEL N AA TR EE K CDR CLK - M & 4
8 B H 42 85 Ak CDR_CLK H 4843 & 1 7 A 3 ) 69 R 18 5
# Ak B AL 2 B o

B2 ER I ARAFA—KBOITHESA T FREHD
BEEBBEABLIES 290 AR L2#F Ik Crer BATH
B MAAERNINSLE I Crer XA FE W 2 S TR
SYS CLK > W 4 #4858k SYS CLK TA A B B @4 §
B20MEEFEEFTHELE T T » UEZEEFT
#Hik4E 4 4958k SYS CLK #4744 - L AR A » £ L
HIRZEH260 24 $E LTI THB P 4R EZ 290
T Y L F IR Crer(0)~Crer(N)EATHRSE » UE A
% %858k SYS CLK - -

FAAE 120 B 12 & A5 A — 56 R A 2 BFAR
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BHEE TR 1200 6984 - FAREH =R TR 1200 £ 47
A4 A 302 RIAFR S T A 204 - b — B Tk
Bl P > ARG EHE 204 9 F —Faosia 230 RUUE 6B
BHHFXEH MIERH B 20489 % = FH o Ea 250 %
UE 8B B9 XFH - ARBGIETRA T - THBALR
bt Kp R Eafr g €44a 302 998K - —fxm 3
A4 A A 302 ¢94AE /- 1.5SMHz #¢ 5.0MHz = i -
B R 5 Z AR E M =48 E & 1200 754 USB 3.0 #4953
¥ o BT b EEA RS Kp RIREAAMH LA 4a 302
B93AE A SMHz - dosb— 2R » a8 T4 4 302 Bp <]
BT 3R IN_DATA ¥+ &) S4A5 3 0 3 F) 56 3
% 4 ® 4 % sk CDR CLK # ¥ 4& #8 (middle-to-low
frequency)3f o &9 48 4L 44 1t o b5 » & K3 0H — $5 5 B 4617
P B E20ATEAIHEESR > THBBFEIERNR
EER 20695 AEFRRLS Kp e

dooh o B BE KI RE=ZHEME K3 TTHAL -
HEd > F=385ME K3KRANTHUREESEH Tk Crer 89
PEKRALFHRE-H T2 AABAZLH TS T
TR EME KIMREG » 2F5K Crer AR H1L M
o Rz & H =3 51 K38/ 0 » 24858k Crer 948
REILGME - s AEHIH A 204 9B ETREA
tbAa L4 AR 4 202 BANEISERE C WIEBRBABT R B4
IN_ DATA ¥ % 486988 85 M (jitter noise) > 3t & % T £ 48
48 AR 41 202 P AT E AR SH R B AF o & R A BA — $0. 15
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BlP o FIREHDEER 200 894 ER T EHDHR
B Ak CDR_CLK 3% B F #1 ® 48 # /R CDR_DATA & &3 -

Gradl o AEHZFREMNIEER > LA TH AT
BUBOMATH SR EAMENLETRK mITERE
ERBINEBIRESE - Kb THEAFREHDHAE
By B R A o sbih BREFY EZEIHE =R & 53
HRBREE  RTHEIFREHDEELBGRT -

BMARXBHOLAEHRBBEEw L KL LR URE
REBEH AR REAABRTEEBY oA 0 £RBEE
ABERAZENEEN > UL FZ EHAEMBE 0 A
BAZAERB EAAMZPFEMN BB AR TEHE -
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B 1478 ook A HEE TR -
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6AZBOCo il ARBERA—RFI TG TEE—FH
TEETER -

TAE B TCH 51 2 KW — Bl K5 7 60 % =
ScEeTER -

BAZEBCH A AAREH —RBITHG THFE =M
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BO&TABEA -G TEMAZIFRENDE TR
hEERRAMBHREZTER -

B 10 A8 9 ¥ $ELFFe A B -

B 11 ARBA—HBGFTHRATHFEREHDE TS
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B 12 @7~ A A - BT RGAZEHKEHNEEER
oAy
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121 ~ 210 : #8488 B
122 B fRBE & B
123 : B _RBRERES
220~ 232252274 : 3 % %
234~ 254272  EHH B
280 : AR #Eik B

202 ~ 302 : ABAL4E A 4
204404 : ARG EHEE
230 E—Fota
240 : EHE ¥ T

250 F=FaoHa

260 : K& %

270 - F_F i a
C:Ex

Cl : #ZEH3%K
C2~C6~C7: 4|5 &,
C3 : ¥k &%

C4 . B¥aRR

C5 : = #H3K
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CDR_DATA : THE4£ %R
IN DATA : i ABEH 23R
Kp @ 7% tb43]
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