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Abstract

As VLSI technology advances rapidly, the operating
frequency of digital systems becomes very fast. In such a
high-speed system, there are many factors that threaten signal
integrity. The noise sources in digital system include the
noises in power supply, ground bounce and packaging media
and distortions on single and multiple transmission lines. This
paper will present a technology survey useful in the design of
Gigabit interconnection systems. Some case studies have been
constructed which show the lossy transmission line effect of
skin effect, dielectric loss, with backplane connectors using
the theoretical and practical conditions.
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19 1FR-4 & A}&-3F PCB stack up
Fig.1. PCB stack up with FR-4 material
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Table 1 Sample results of specific loss per meter

Freq. in Total DC Skin Dielectric
terms of Signal Loss effect Loss
Fo | loss(%) | (dB) | Loss(dB) | _ (4B)
1 16.2 0.2 0.663 0.663
2 247 0.2 0.937 1.326
3 319 02 1.148 1.989
4 382 02 1.326 2.652
8 67.3 02 1.875 5304
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Fig. 3. Simulated eye pattern with DC, skin effect & dielectric

losses only

Case ¥F 2 : 25Gbps A5 HgAol Egaz &4,
A&, AEEH-E 23 A5 HEHY AEEH0
AL AA aAFs dEA Folv A9 Zol a1mA
Z s 9 AYEE AYUstd HEHA dols
31vola, ¥lglk 3 AAEL 93t 2.5Gbps 9 EW
AW E A48t DC &4, EvEY &4 2 §4 &
A& Algdold gt

Gys diagram, 2.6 Gbps, FR4 material (losa tangsnt 0.021). 8 mil line width, 41" tracs
+ gipac_HB connecior. +/-0.8 V putes genarstor input

whager)

Time i}

338 4.DpCEA, EYEREY, A4 £ AxEE4
2 17 ofo] A¥
Fig. 4. Simulated eye pattern with DC, skin effect & dielectric
losses and connectors
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H1=H3=9mil, H2=10mil

Rogers RO3202 material, epsilon=3.02
Loss tangent=0.016

Z0=66.95 ohm, Zdiff=100 ohm
Copper=1 oz

% 5.Rogers E3-& AL4% PCB stack up
Fig. 5. PCB stack up using rogers material

Eye diagrem. 2.6 Gbps, RO3203 materini less tangent 0.00465 3 mil line widih, 41"
trace + Sipac_HS connactor. +/-0.8 V pulse generatar input
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Fig. 6. Simulated eye pattern with low loss dielectric materials.
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Differential TDR ] 35A1HE 140ps 2 SAHE o
AAR EALAILE 0UAFX)YE SMA A2 AHHEo
71918 Rola AAA Ft=9) AZHEE 0-dns A}0) 2]
TDR profile & YEMAIL 6ns SHAME FH A =

Vehdia gl 29 A3dEe B8 Agx4
(propagation delay) AW &AE TIH 1Y s
Zo] 4.67ns 2 LERT Qi)

« 20T OF LOND tDHRDL PaTH

REFERENCE !
Yeonl

et

. s et .
i 27 TRANSHITIES unEFoRk
I

PROP, DELAY >

219 8. Differential TDT; 23"4 0]
Fig. 8. Differential TDT; path with 23" in traces

+800mV, 1.25Gbps 215 YHAZE A7EAL o &
g oto] HE& 17 99} Fol 100ps A E, 703mV
wol, 701ps £ E& Yehla ) o] & 49 AFE
A% F4719 FAE A ECLYE dAN
(threshold)& R¥FE 3o}

T Hroﬁ

- 152 -



FAALE ZI7PE

a2 dANE

¥
Ceasaing ¥isy) % Higss FULOG Y
dister: peplrgd - W0 ps Magss WL Bl

e height(ngy  T03,28 o
LyE w1othtex) 2013 ps

£0 00 A
15858

2% 9. A€ ofo] ;23]
Fig. 9. Measured eye pattern, with a 1.25Gbps data rate and
23" PCB traces

ol#] ¥2%& TDR/TDT EAZAHE Yepllz Ut

¥ 2. TDR/TDT &34 4 1}
Table 2 Measured results of TDR/TDT

Time Eye Eye
Jitter Height Width
(ps) (mV) (ps)

23" PCB
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