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Abstract

This paper presents the channel analysis considering power distribution network(PDN) system of PCB. For achieve
the target PDN system, we proposed the useful design approach for acquiring the characteristic target of power
distribution network in overall frequency ranges. The proposed method is based on the hierarchical approach related to
frequency ranges and the path-based equivalent circuit model to consider the interference of the current paths between
the decoupling capacitors and the board though it is a lumped model for fast and easy calculation, experimental results
show that the proposed model is almost as precise as the numerical analysis. The analysis of PDN system shows that
although the effective inductance of package dominantly affects the power noise and the signal transfer through data
channel, the board PDNs also can not be neglected for achieving the accurate channel signaling. Therefore, we must
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design concurrently the chip, package, and board from the initial spec design of high speed digital system.

Keywords : LVDS PDN, PEEC, Signal integrity, PBEC

I.LME

Power supply®] <FHAI2 Z31é rixE AA oA

C A, dEdsta AR AAFT Y

(Division of Information Engineering And Tele-

communication, Hallym Univ.)

" QR AN FHAAS PRFAAAF Y

(DIVISIOH of electronic engineering, college of enginee

-ring, Soongsil Univ.)

¥ This work was supported by the research fund of
Korea Research Foundation Grant (KRF-2003-
003-D00307).

Ha-dzl 0 2003 d8E 18, AL E Y 200433923Y

(303)

A F88A L 3la, VO 29F 3t U A4 #
T 9] Bl A Aagd A SR AR FYHoE
3l power supply noise”} dojvtt). Power supply
o2& ZAATIZ] A% 9} o A"l A
A& signal integrity$} transient operation 49} T}H¢
HAHAES 98 B3, on-boardy I decoupling
ARNE 2 FALLTE T3 9] B A2
Aegt AAE 3, PEEC(Partial Element Equivalent
Circuit) W& 7I222 A48 ot dio] dth
DPEECE 3189 numerical ¥49 54 wjZo ¢
A4 7189 stetvlEl Q] wjA]7} ol ¥k 2)PEECE

1ot

o 1 W o om

E X
9 5



A

=
0g
mio
o
ok

(@ KXY AlAB9 JHEAel o
{a} Conceptional model of a digital circuit system

Parallel Rasonance Poak
By Canchip and Uat

Slope ~ oot
1 Sarias Rasondnch Pask
S by Owoughing
Capacilors in the Seand

Intes-Flane
Capucitance(C8)
" " 141 nfn 1& »»
Frequancylsa] aralted Resenance Paaks by
Daceupling Cag acitors in

The Beand
(b) tHEAIQl PON uEiA 4

(b) Analysis of a typical PDN impedance

1. OXE AMARe 43 DY CBEE M5 H
sfAMEiA CiDecoupling ZFHEMAIE], ESR:Decoup
ling HWAIEIQ series IXIAEIA ESL:Decoupl
ing HIMAE{S| series QIEEA Rpkg:nfF| x| x|
2EA Lpkg@iZIX] ol"E A Conchip:On-chip
decoupling HEA S| 2210 Lot ™A IEE A
Modeling and analysis of a digital circuit system.

CB: interplane capacitance of board, Ci:Decoupl ing

capacitors, ESRiEffective series resistance  of

decoupling capacitors, ESL:Effective series induc
fance of decoupling capacitors, Rpkg:Effective re
sistance of package, LpkgEffective inductance of
package, Conchip:On—chip decoupling capacitors.
Ltot:Effective total inductance.
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Fig. 2. Flowchart of the proposed design methodology for

power distribution networks of digital circuit system.
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Fig. 3. Channel configuration under the test. The board
size is given by 125 cm by 125cm. The chip
locations on the tested board are centered.
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Chip 2 as shown in Fig. 3.
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