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Abstract:

RDL, redistribution layer, mostly applies on Flip-Chip technology in recent years. Here
is the mention of Flip-Chip technology, which connecting both integrated circuit and the
substate together, based on small-size chip and high-IO-density packaging. In the package
process, first, deposits solder balls on each of the pads. And then, flipped and positioned, so
that the solder balls will facing the connectors on the external circuitry.

However, in the early, Flip-Chip's I/O ports doesn't have plane array designing. So it
receives a big difficulty when developing. To solve this problem, the designing of
redistribution layer is came out. Redistribution layer is a re-routing layer between deposited
metal layer and medium layer. It redistributes I/O port into plane array at wider area.

Though, Flip-Chip technology is getting more mature nowadays, the amount of related
papers are also getting much more. And this paper is focused on when the obstacles exist in
the redistribution layer and affect the routing process, how we plan the new routing against
it. There has a previous work "Obstacle-Avoiding Free-Assignment Routing for Flip-Chip

Designs." Then we refer their model and improve it with simpler method to reduce its
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complexity.

The purpose of the routing algorithm is to redistribute the route from the I/O pads
which aroundding the origin chip to the bump pads which scattering in the plan area.

The method of previous work is divided into two parts: Global Routing and Detail
Routing.

Then, Global Routing is divided into four steps: 1) tile partition, 2) tile merging, 3)
flow-network, and 4) minimum-cost-flow solving.

Step one, the routing plane is partitioned into a number of local regions called "tiles".
Step two, merge some tiles based on a dynamic programming algorithm to improve solution
quality and reduce the problem size. Step three, connect all models together, producing a
global flow network. Step four, apply the minimum-cost maximum-flow algorithm to the
network. Finally, transform the network-flow result into global routing topology. Then,
based on the routing topology, detailed routing determines the specific wiring locations and
completes the routing procedure.

Comparing to the previous work, our method omitted the second part. Because this
step restrict that the edge of each tile can only have one opening at most, which means that
the edge cannot have more than two obstacle aside. In consequence, this step cannot
guaranteed that the result will be better. So, if we omit this step, not also reduce the

complexity of algorithm, but also avoid the case that even worse.
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1. Add START to OPEN list

2.  While OPEN not empty

3 get node n from OPEN that has the lowest f(n)
4 If n is GOAL then return path

5. move n to CLOSED

6 For Each n' = CanMove(n)

7 If n' is in CLOSED then continue
8 g(n') =gm) + 1

9 If n' is not in OPEN or n' is better
10. add n as n's parent

11. f(n') =g(n') + h(n")

12. add n' to OPEN

13. End if

14. End for

15. End while
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Mg B F B &S e 9Tk D r-vector 2 B enff Tide™ B oorrdiz 3

AN

Cw =T, Cn =12, Cg =13, Cs =1y,

Csw + cwn + Cc
cwn + Cye T Cc
Cyeg t Cegs + Cc
Cgs + Csyy + C¢
Cwn + Cgs + Cc

Cyg + Csw + Cc
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% OA-model i & /% 2 i 5245 -

Input r-vector
CW:I'1, CN:I'2, CE:I‘3, Cs:r4;

mo = min{ ry, Iy, I3, Iy };

/* Compute upper-bounds of capacities */

myyy = min{rs — mg, |0.5(2rs + rg —my —r3 —r,)|};
myg = min{r, — m,, |0.5Q2rg + rs —my —r, —1ry)|};

mgs = min{rs — my, [0.5(2rs + r, —my —r; —ry)|};

mgw = min{r, — my, [0.5(2rg + rs —my —r, —r3)|};

. /* Compute excess value of an edge constraint */

A; = (mg + mgy + myy) — Iy ;

. Ay = (my + myy + myg) —1I7;

Az = (mg + myg + mgg) —13;

. A4_=(m0+mES+mSW)_r4,'

As = (mg + myy + Mgg) =I5 ;
Ag = (mg + myg + Mgy) — Tg ;

/* Eliminate excess values by decreasing m */
subtract min{myyy, A1,A5, As} from myyy, Ay, Ay, As;
subtract min{myg, A,, A3, Ag} from myg, A,, As, Ag;
subtract min{mgg, Az, A4, As} from mgg, Az, Ay, As;
subtract min{mgy, A4, Ay, Ag} from mgy, Ay, Ay, Ag;

cwn = [0.5mg| + myyy ;
cwn = [0.5mg| + myyy ;
cwn = [0.5mg| + myyy ;
cwn = [0.5mg| + myyy ;

Cc =mgmod 2;

. return ¢ = (¢, Cy, Cg) Cs, Cwn» CNE> CES» Cswrs Cc)-

Ouput c (the capacities of edges)
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Cy =T, =14, Chp =1 =13,
Gwn. T Ces®.Ce.. = 7T,
CNE+CSW+CC - T6l
max{cyy + Cyg, Cgs + Csw} = 1y,
max{cyy + Csw, Cng + Ces} = 11,

min{2(c, — ¢¢) + ¢¢, max{cy, cy}} = max{rs, 76},

rs + 1 = 2min{cy, cy},
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