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Abstract

To remove inter symbol interference a :
data transmitter is able to use FIR filter, SLo AN\

and its simple realization is pre—-emphasis

Iength =0.5m

circuit. This paper describes a high-speed ?%‘ ok
CMOS pre-emphasis circuit and optimal € ‘
operating control method and its limitations. 8 45l
A pre-emphasis circuit is realized with 0.25 ‘ } }

; ; length :
m CMOS technology and operates up to 20l ~ PCBtrace = N\
2.5-Gb/s over a 1.2-meter PCB trace. (width = 5mil, height = 1.4mil) ;
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2. Pre-emphasis circuit structure
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19 2. Block diagram
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3. Control method and limitations of

Pre-emphasis circuit
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9 5. Pre-emphasis signal
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19 6. Strip line structure and parameter

¥ 1. PCB trace®| Frequency transfer function

data rate 2Gbps

3Gbps

length(m) |HHDF) | H(DF) [HHDF)| H(DF)
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4. Measurement Results

13 8& A ZHE Pre-emphasis 329 I AFZ
o7 WHe o 500umx500melth. S-S 95l
S el Al#E PLL(Phase Locked
Loops)dll 9JaiA EFS AFwton o FoA] ¢
25 = do]HE Pre-emphasis 3|25 F3A =
gt = wof 9t

o 9= A ﬂlﬂ Pre-emphasis 3 2% 2Gbps
A SN S W dEhd S Ao 4744
2] o] 9}2#, Z}7} pre—emphasis AF=
A9 25mA, 5mA, 7.5mA<]
o

A Asele F3} A7A %
&)

1

BN
82 o= ol
,>i

¥ Mt ot B 2
B

tlo
R=)
T
o
A%
5=
B
k)

Pre—emphasis
circuit
Input
buffer

19 8. Chip photograph

L /7 Vg

F’:
=
=

gl T T

a3 9. Pre-emphasis

Buffer Output
@2Gbps; YA HE 0mA, 25mA, 5mA, 7.5mA
9] Pre-emphasis AFE A-&3
are 100mV/div and 100ps/div.

signal

7d%-. Scales



A 2+E Pre-emphasis 3|29 A%
& 3te] 2Gbps el A 30cm, 60cm, 120cme] PCB
trace® Ab&3te], 2 AE Aol wE 779
Pre-emphasis =338 43t A7t 4
odsE Wx & 719oF /e eye diagram
S A4S F e, 17 1004 7 B 99 eye
ettt AztE 32 &HS
pre-emphasis &2 34 &2 4% 16mAE T
Este] 400mVel =¥ #s Z2Les HAAH o
©o 1, pre-emphasis 45 & A9 ¢ B2 AF
5 A "k

Zyzte] 74 9o W3 eye diagrams A3
A el e ofsfi A FAl wholl YERUE eyed

7b oA Rt AREA YHEIUE AS &
F o, Aol wWE pre-emphasis ATE F
o AlEstste] Ao A Hoh HHE eye:
ds F Us Aotk
frequency dependent loss”} PCB trace H.Uh=
A dojuAwE 1 FRe wekA] Aolrt of
4-5v] F7bE wf e dAife] dojum, Fug
SHES & F S 49 PCB tracest #o] A
% 21359 eye openingS o=k 4 Ut}

a9 10 (@9 A5 d=¥ g w
e dAsd Ade] dol= Aol AL
trace ¢l FAS &) Aulet A4E AolE
3 5748 PCB board®] #|®o] F7t=ow,
7 Ad ZHolE o 20em®E A7tk dAEAd

ZdolE 140cm= AT 4 dub T, 373 o) A
213+ 2Gbpsoll A2l 14m A% A LAFF= eye
0.35¢F == ®u e 75mA Wx A &9 <t

fllo
o
olN
ol
ol
~N

diagram<

LXJ
A

coaxial cable A%

nE
H

B

e o

7
o] 1 99 (d)9 06VelRr=E, &3 eyed =7
£ oF 200mVE 1 57bss oA 1Y 109]
(©)9 eye 7} °F 200mVZ Yeltez o=H 2
Feb AAFE & o vk BAR g Ade
IST W& #ete Ae= #7190 noiseol ol&f A
sol ofstd & qlow, ARRH= 3o w7IA,

Aes 2AY ol oaA oS

_l

A% Ade Avds 24
sy 4 AL Zow Az

06 Feh 004 1623 m

File Control Setup Messure Calbrate Utilitles Help

f‘
\
-
\

5 ySeale: 100 My | - e 100 miv/div cale:83:8 mi/div) Time: 100.0 ms/div) Trigger Level:
v 2&:@:2.&'\/ = ’ﬁ%@égnﬂi l 4£IE2' A3 3my lDeIé%E&.ﬁIDQEI :QUE" I

(a)
Fle Contol Setp Messire Calbvate Ulities Help sereoam 6200 ]
FAIIREEES | : | ‘

cale: 100 mvidiv | 5 Scale 100 mdiy . 100 vl ﬁté\e’:&‘?rh\ﬂdfvl Time; 100.0 psidivy TriggerLevel:
liﬁrs"s"li‘i,' 34 n.N ] agﬁfal 0y 12‘ %&g m I st 3 my mléz.zliﬁm'gi i Qg%llglx ’

Fle Convol Sewp Messue Calbraie Ullities Help

DBFen 0% 1650 m

% B | - |

el [ | e | ol s Bl
(c)

% 10. Eye diagram @2Gbps; (a) PCB trace

length 30cmoll 4] pre-emphasis current 2.5mA A}

43t9S A5, (b) 60cmol Al 5mA Al&3tA S A

%, (¢) 120cmelA  75mA Al&3tdS AT

Scales are 100mV/div and 100ps/div.




5. Conclusion

2 =AM E 1 dolE AF Al AdddA
WA sk ISIel o8] A& Az d33S A
3171 98l A8 %+ Pre-emphasis 322 0.25um
CMOS &4& AH&3ete] AAEAeH, F4S &

Al wep =24 o
Y2 Pre-emphasis 3] =

H ), T2 stste] &4 st
Atk Azt 32 2Gbps Wgell A el FH%S
3l A @ dARS & Ao, F2
@9 sensitivityoll ¢ 3+ Pre-emphasis 3] ol u}
E AEAYY gAE & T AL Folrh

Reference

[1] W. ]J. Dally and J. Poulton, "Transmitter
equalization for 4-Gbps signaling,” IEEE
Micro, vol. 17, pp. 48-56, Jan.-Feb. 1997.

[2] Yoshiharu Kudoh et. al., "A 0.13um CMOS
5-Gb/s 10-meter 28AWG Cable Transceiver
with No-Feedback-Loop Continuous-Time
Post-Equalizer,” I[IEEE J. Solid-State
Circuits, vol. 38, pp. 741-746, May. 2003.

[3] M. Bruensteiner, et. al, "3.3-V CMOS
Pre-Equalization VCSEL Transmitter for
Gigabit Multimode Fiber Links,” [EEE
Photonics Technology Letters, vol. 11, pp.
1301-1303, Oct. 1999.



