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Study of Routing Algorithm in Multichip Modules

Chang Yi-feng Yang Yin-tang
(Key Lab of Ministry of Education for WBG Semiconductor Materials and Devices, Institute of Microelectronics
Xidian University, Xi’an 710071, China)

Abstract Aiming at the uneven routing results and much noise, this paper presents an improved method for multichip
module routing that based on the four-via routing algorithm. By using the PST(Priority Search Tree) and LEA(Left Edge
Algorithm) algorithms to restrict routing layers, remove vias or jogs and reduce noise, the result is optimized. The
computer simulation results show that routing space is efficiently utilized and the delay and noise are also reduced in the
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field of electric feature.
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Fig.1 Routing with Fig.2 Reducing vias
crosstalk consideration by altering the routing path
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Fig.3 Reducing the number of vias by altering the routing direction
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Fig.4 Removal of
the simple corners
(a) With simple corners
(b) Without simple corners
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Table 1 Constructor of eight-layer routing substrate
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Fig.5 Removal of the
complex corners

(a) With complex corners
(b) Without complex corners
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1 Conductor Top Positive 53.34
2 Plane GND Negative
3 Conductor Sig2 Positive
4 Plane VCC Negative

36.58
5 Plane GND Negative
6 Conductor Sig3 Negative
7 Plane VCC Negative

8 Conductor Bottom Positive 53.34
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Table 2 Noise obtained with improved routing algorithm

I} 1) (ns) 1.0 2.0 3.0 4.0
RALRT(V) | 2.38219 | 3.16012 | 3.23132 3.37888
RALE(V) | 2.00768 | 2.96854 | 3.18652 3.1735

I} 7] (ns) 5.0 6.0 7.0 8.0
RALRT(V) | 4.09652 | 4.79548 | 4.96312 492006
ifb)E(V) | 3.84219 | 4.62582 | 4.92942 4.8999

I E) (ns) 9.0 10.0 11.0 12.0
fRALRT(V) | 4.9181 | 4.93754 | 4.99983 5.02457
MALJE(V) | 4.88856 | 4.93143 | 4.9707 5.0084
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Fig.6 Computer simulation results with APD software
(a) Without improved algorithm  (b) With improved algorithm
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Fig.7 Simulation results with different wirelength
5 £RiE
ASCAER) FH APDEREHEAT MCM A 28 B TH IR BRI 1, X

SCBEA L SR R 0 B AT TR T A e . b
I VR, BT VARFE RN EAY S, &iE
JAT 2R JZ R 2 o 1 Y FHMCG T iR TS AL BRI 75, %S 1L

MMM, SR )G 4 EVARBIESE AT & bevh, A
I A 2 RN AL, ARG IR P 145 2 />
2 % X M

[1] Wong C P, Wong M M. Recent advances in plastic packaging of
flip-chip and MultiChip Modules(MCM) of microelectronics.
IEEE Trans. on Components and Packaging Technology, 1999,
22(1): 21-25

[2] Khoo Kei-Yong, Cong Jason. An efficient multilayer MCM router
based on four-via routing. 30" ACM/IEEE Design Automation
Conference. Santa Cruz, California, 1993: 590-595.

[3] Khoo Kei-Yong, Cong Jason. A fast multilayer general area router
for MCM designs. IEEE Trans. on Circuits and Systems, 1992,
39(1): 841-859.

[4]  Yu Qiong, Standeep B, Sherwani N. CD3D: A constraint-driven
3-dimensional router for MCMS. MCM’98, California, 1998:
561-566.

[5] Cong Jason, Madden P H. Performance driven multi-layer general
area routing for PCB/MCM designs. Electronic Components and
Technology Conference, Stockholm, Sweden, 1999: 356-361.

[6] WHZi%, WpiRE, SeidE. MCM ol il A JAn g ve vk Ao
SRR PG TR E I, 2005, 32(1): 44-47.

[71 Dressel W, Mangold T. Time domain characterization of
multichip module elements. IEEE Trans. on Microwave Theory
and Techniques, 1998, 32(1): 1033-1036.

[8] Pendurkar R Y. Design for testability techniques and optimization
algorithms for performance and functional testing of multichip
module interconnections. Abstracts International, 1999, Volume:
61-04, Section B: 2119.

Wpeg. ), 1980 AL, 1A, WU A VLSI HARFT MCM
AR

Mra: 9, 1962 FE, Bd%, WS, §F57 A VLS
HARFIC Wit



	Study of Routing Algorithm in Multichip Modules 

