4

- - ; g ORPRERS
THEBRARLRA M AR E 57 HT

(st % 44)
BARMLTTAY & R IRAF X R

sEf U mEaixE W 262 E

&9k - NSC 91-2218-E-002-024

HATHARE C 91 8 H 18 & 92 T H 31 H
FEEHA BUEM

£REEHFAC

STELHAR D R%Y CAEE - BEUL TREW - EHH M
LR

AREREBU(REEBZFERATH U HHRE B8R
A

j= §

ABRRIRE CIE AT YR Z M4

LA B Sh i £ A 8 A3 3R % — 1

LA R MG & £ R E SIFRE—

R A RE2H R CIFRERBERAZIHXE

LIRSS ERIIARREE 0

REFX BREZLGEARITE  RAZEERHAEAAASBLFTHR R
EEHERTINERES > FAFAHEN

SR EM A EMER - FIFBTAMEN

92 # T A 31 H

L
s
=



FERARALEBEeEERAREAR T ERRRS
#itE  BRMAAHLAER LRGSR &I(/3)
FitE = BRMAUY T REREEHET (1/3)
3+ E %% © NSC 91-2218-E-002-024
HATHAMR S 9148818 £9247A318
atd A BIRMAME MRS TERIEARA

FHEEHFA BUIRMIMEZ

— XA

k% % & 35.49% (Local Area Network,
LAN) Foif R 69 4% 4 & 348 2 (Metropolitan
Area Network, MAN) L #) K E EH1EER
HBLFS0-200 BARAREREN N B
B R EE R E# AL 10/100Mb/s 5]
T — 1Gb/s AR A 10Gb/s - T K 48
BB A & e R ot 2R AR AL 0 42 10Gb/s
HEREBEERLREBMESR - dHT
REBRABARBELELF > AL
IEEE802.3ae ver3.3 ¢4 ¥ IRIZE ¢4
10GBase-LX4 # & £ A T — KL A#A%H
#EEfA 6 o 10GBase-LX4 £ A B A AN E
4t — 452 (Laser- diode) ' b= 1588 & % 4 %
B RS B LR MR A B RAIA
P B B8 ) BT AR 18 SRR R R T 38 AR 4G
WG SR > 4odt$ (Jitter) » inter-symbol
interference (ISI) &4 P98 -

ERR ik

AN BB EM AT T KA A ks
ZFE = RBe ARt BAANE AN
BLREB LS BER - BOML -~ $
TERET RHRALHRRIH T RERSRA
479 TSOC, RE  RE— 45 MEa
W2 ERBBRBELH - LEBETEH

&M R B TR TAH A

1 F %5 & 7t (Reusable-IP) = 448 % 12
X AXARAASEA RREATRBEZE
®E G -

AHFBHZFRAR - LF—F
(91/8/1-92/7/31) # AV TR R4 7 £ ARAR B 27
KRBERTETFEBLRORBHITE &
BN & SRGT RS 5T A2t
% o % = 4(92/8/1-93/7/31)#K A1 T8 € B 4518
EMFETERNGHEHR - F=F
(93/8/1-94/7/31) H A TR 3t 4% & F 3t &) ¥ E2s
B A ZAlL AU RGHBEL -
BEBITAAESTREGERAR -

ZTRESHAE

. B SENTHESTRG LARER
T EES -

2. 2B IERGBRIFRETR

3. EAMBMILTRAGHHREZHEF -
4. HRS T BHE B -

W~ BRERE

Lo kAaMEH » ok 5 47 R H -

2. F@FBTHEAL  HRETFERY
EX-EK 1|

3. RAEARBRIEMN CAD a8 -



B RITYHR
o
L R EMBERZAH -

2. RABEBMRBITE -

3. BT BB IR EIRE -

4 FEM A KRB R -

5. &4 CMOS E a3t BakriR 3 -

6. MILEBLRTEA TR -

N B -FRR

1.3 X3 &

(1) Chih-Chun Tang and Shen-lIuan Liu, "A 1V
5.8GHz low noise amplifier in a 0.35um
standard CMOS process", Journal of the
Chineses Institute of Electrical Engineering,
Series E, vol. 9, No. 4, pp. 395-400, Nov.
2002.

(2) Hsiang-Hui Chang, Jyh-Woei Lin, and
Shen-Iuan Liu, "A fast locking and low jitter
delay-locked loop using DHDL", IEEE
Journal of Solid-State Circuits, SC-38, pp.
343-346, Feb. 2003.

(3) Shr-Lung Chen, Chien-Hung Kuo and
Shen-Iuan Liu, "CMOS Magnetic Field to
Frequency Converter", IEEE Sensors Journal,
vol. 3, pp. 241-245, April 2003.

(4) Chia-Hsin Wu, Chih-Chun Tang, and
Shen-luan Liu, "Analysis of on-chip spiral
inductors using the distributed capacitance
model", IEEE Journal of Solid-State Circuits,
SC-38, pp. 1040-1044, June 2003.

(5) Chia-Hsin Wu, Chih-Chun Tang,
Kun-Hsien Li and Shen-luan Liu, "CMOS
2.4-GHz receiver front end with area-efficient

inductors and digitally calibrated 90° delay

network", accepted by IEE Proceedings of
Circuits, Devices and Systems, 2003.

(6) Chia-Hsin Wu,Chih-Chun Tang, and
Shen-Iuan Liu, "Image rejection relaxed SGHz
CMOS receiver front-end", 2002 VLSI/CAD,
Taiwan, pp. 47-50, Aug. 2002.

(7) Hsiang-Hui Chang, Chih-Hao Sun, and
Shen-Iuan Liu, "A Low lJitter and Precise
Multiphase Delay-Locked Loop Using Shifted
Averaging VCDL", in ISSCC Dig. Tech.
.Papers, pp. 434-435, Feb. 2003.

(8) Chia-Hsin Wu, Chun-Y1 Kuo, and
Shen-luan Liu, "Selective Metal Parallel
Shunting Inductor and Its VCO Application",
in Symp. VLSI Circuits Dig. Tech. Papers,
pp.37-40, June 2003.

(9) Hsiang-Hui Chang, Chih-Hao Sun, and
Shen-Iuan Liu, "Low Jitter Butterworth
Delay-Locked Loops", in Symp. VLSI Circuits
Dig. Tech. Papers, pp.177-180, June 2003.

2 M ER MR AR TR RBEE

FAHREEFRHBOB AT LS HEES
BB CRBABSIE -BHEHE - AE
o B R AEE A AR E RO - IR B
HNRERAELES T EMERFIK 5 TEM
BAABRR AT RHRREES R — HRA T
M RAABGWMHEEHSEHE - FERS
I XFHABKREH FIRRAS AL BK
BlHE AR KRR S TR ERRAEL
RSAR G ERARAF KD - UEEFE
W FEIHH




Input data D Q
streams A Output data
] Qutput ~ Streams
Buf fer
W Frequency
Synthesizer
Frequency
Divider

B— R
FAFHE —rRELEH AR
FoRBBRAE R FHEZAE LA EH
& Ko B (Jitter) o 7R HABF £ M09
¥ BMEITETFERATEMLE - BT A
BRANBRBAATLKEHBBES - B -5
10GBase-LX4 1¥# i% # 1% #sk B -

Normalized Amplitude
0y
Normalized Amplitude

Normalized Time (% of Unit Interval)

B = A&%3ITTHRE
HE T EERETFEBRE
Re o REk— o

requency 3.125 Gb/s
Jitter (max.) 30 ps
Amplitude (min.) (0.9 v

Rising time (max.) |60 ps
Falling time (max.) |60 ps

Slew rate 9 v/ns
Slew rate (range) [5.4 ~12.6 v/ns
k— R&HKR

B=AX¥ERiBt et fEmAH

L/ A

Jitter Planning

Impedunce
| Siewhae ’mv—hwm & Curront o
14ps 21ps  24ps . wQ
32042 ]x.tmﬁ

el b
B= #HERLZAERHEHE
B P AR R X A 8 R A5 AR 3830ps AT
e % T B disn e 8 RAFABiB14ps - L
R REHERRAACEREL G HE
F1§A8iB17ps °

LT

. _Id_rﬁl. N Circuit

Bew Ltk ke T

Bowh Lt RiraEn LEBEe
W B AN EREROBEOENRER
B R EHRERREL o £3b3%3H A3
AT AR EFRRIEF 8 0% ey Ak
R-FAARMBGHBSOARERLEIEHFR
Bl > BB HAMEEZEE AUk
MREEREBZNGEHESAN > BB EAMT
[1] -



....... discharge

“em - charge

BE AMEEALR
MAB+H—6 3 TE2) FAGLS
BYHBRM - 55+ RN T
ALY IS - KA TR FAHE Ak
5& o

D1

:‘

02

i

D3

e

2
|

o

g
-]

o

Py

D16 —

d

X tR-%13
BtAmiTREs - Mt EEs
BAXEFIEH 0 AR en M HAELREGY
B AEFEEREK - A% A — HARR
WoRHLBRBLBREFETRRAMNMNEZ
EE AL FREGHHE > REH MR
Ut BLE) T RE ©

(=)
Bt (—)(=) mhirfis
BABFEZRFORELORBEOERE
Bl EHEEANERK—SEHES
156.25MHz IR —+48 > & L E354%
HeCREA -GG EREANEH -2
Rird BAKA— LCtank %% A8 /LA

[4] -

ch
156.25MHz clock
Phase
r

VvCo

3.12GHz clock



BA LC BiEZS
B+ RE+—ALAFEaERrRt
WAL B E -

aes bt Hekee Mowom Lbeuiia oo b

PO F ERNERR

Slew-rate: =

i5Wns;1fWh§ N\

B+ EAREEHER

B M Do bt [mk Deiev B0 N
DEES 2Ar/ 2P"

i
B+— ks seRE
- %

(1) R ERMAALT KEBARER LEEE
VLSI % #2245 3% 5t LU AR B8 {3 35 M i &

OB ELRE KREAS - S5TH -
MEEHS KBRS HERAY
BRBFIRPI M RERFFINERIT
FA B B RALT L KB %M
HEHRAGRITHBE BATZEHMEE
MEZAT AR RELALHELGLR
A RAABEE TR @ER A
Fz EREM o

BTFERMAEERITE  KHE
IEEE802.3ac £ M 2 M4 o H & T
ERATH IR - H 8~ EAREHRL
AHRE R R AR A -

S RBEE X SRR TR 2 H M
3#4% 0 LA SPICE #i#t » % Z TR %
BHHERSRAMBEAU BB EY R
WMEE BEEEREEET > SRABE
BRI BARZ AR -

2)

3)

(4)

AR =¥

[1]. B. Razavi, “Design of Integrated Circuits
for Optical Communications”, McGraw-Hill,
Inc. 2002.

[2] B. Razavi, “Design of Integrated Circuits
for Optical Communications”, McGraw-Hill,
Inc. 2002.

[3] D. Mijuskovic et al., ’Cell-based fully
integrated CMOS frequency synthesizer”,
IEEE J. Solid-State Circuits, vol. 29, no.3,
pp.271-279, Feb.1994.

[4] F. Svelto et al., “A 1.3 GHz low-phase
noise fully tunable CMOS LC VCO”, IEEE J.
Solid-State Circuits, vol. 35, no. 3, pp.
356-361, Mar. 2000.



