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A bus planning algorithm based on pattern routing for FPC

WU Haoying' , XU Jingxue' , XU Ning' ,ZOU Sizhan' ,HU Jianguo® "

(1. School of Information Engineering, Wuhan University of Technology, Wuhan 430070, China;
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Abstract: To solve the problems of poor route ability in {lexible printed circuit board,a bus planning algorithm based on pattern routing
is proposed, which approximates detailed routing and reduces the precision error between detail routing and bus planning. At the same
time, four routing patterns and several fan-out strategies are designed according to manual experience to simulate the possible situation of
resource allocation in pin area and arrangement combination of pin areas. Besides,a layer assignment algorithm is designed to comprehen-
sively evaluate the current routing results and the future impact on other nets. According to the restriction that vias are not allowed in the
channel, the non-intersecting sequence of the routing topology of the nets in the channel is obtained according to the position sequence of
pin areas connected with the channel, which is used as the constraint of the arrangement sequence of the points on the boundary line. Fi-
nally, the results in each pattern are comprehensively compared,and the least expensive result is selected as the final bus planning result.
Experimental results on industrial cases show that the proposed algorithm realize better performance compared with the existing flexible

printed circuit board bus planning algorithm.
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Fig. 1 Partition of an actual industrial FPC
A5 e
ol Bk /%u&
i X l | | | -
o =Y 7 e
L == AT [T7®
LT [T+— L7 [T
9-1::.'/' 7'—.:&,
[+ K
/
ZEEH
B2 ®HREERXREE

Fig. 2 Simplified stereograph view of the channel
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Fig. 3 The overall flow of our method
MmN
B A 2 AL A 2k . 2% IC Ak iF 52
R TR LR T A L I A I SR — S R R 1 LA D T A
AL WA B A L RAT N Z 7 A4
27 SCHR 13 PR A 2 23 Oy B s A S A A e 625X, B
PR AT DA KRR 4 R K, WA R R M 25 |, FPC
B X R B 2 R EUD AR BRI Rk R A, TR
A 2L BT — € B SRR RE T . Wi FE 43 A U A
L AVEY 7 7 B 7R A B 2 I A A 4 T RE 7R L 261 B0 R
T R IR TR O I TR R S ATk . PR, AR SRR 2k o A

2.1

27

HATLRIET A = AL MESL , BRI A8 2 I 1) O DU 1) L) 52 R
L2 2 F AL, FE, TS B AL e A x
LRl b AR R4 R 5 LA A T 1) L LA B B AR 2k i H
M. BAh, R TR Z 5t 2 B T A AR R
A% AT G 56 2 36 5 25 /0 1) A 2R 4

A7 A 20T AR 2 RS U A 4 B IR T o m , = %
SCHRC13 03T T 6 F A 2 A5 5 3 b BIR 3 0 A 2% 5 1
JE T ERRAE SR IME G A S A 2 R MRS R
L E i KA B — A BT RE A O 45 AR A IR R B 4
R 18] AR B9 H B
2.1.1 FRHREMHEZER

SR AT 2 A £ I S 9 3 2 IR, 2R IR BT L A A B
DX 3 B PA T R R 45 o an SR L — 00 1 3 DX A 2 I
J7 LA B gk s A Ay B AR ) A 2 25 5 L T g2 S 8000 — A
Fib HE R A 2R A SRR 25 . TR L B A B O ik N R TR B R
A X B 2R BT 25 B TR . A K AN
(1,2, K} o3 K AN 16 51160 A0 28 5551 1 349 43 41
LT B X PA, R X PA, o AR, 7 ) 220 i iy
Xk PA, 7 il A, A5 M X PA, 5 )
) 22, oAt 5 i) R BE AT DL PR B B 6 ROk e, PA, 5
PA, S JEASTR B A8 b5 58 22 R 35 0 RO (0,00 o 47 1 A
A M, —1,N,—D MM, —1.N,—1, B4 HRHS8
R 2 190 322 422 9 T A g 1 DX B2 0 A% AR S B R 1)L e,
o (R A% M AR A 2 T A28 0 B R AR L TR A A
5| DA 1 22 1 A A5 T 0 OO0 R A A o o 1
AN B R L LT 0 Y BN o B S 206 I R R e i A
S S iR AR ST T 4 R A B,

Fig. 4 Example of two pin areas connected by 8 nets
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Fig. 5 Routing patterns of two interconnected pin areas
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connecting multiple pin areas without topological crossing
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Fig. 8 Comparison of optimization effects for

changing position of cross points
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