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Enhanced Biased Shifting Cooling Scheme for
3D Stacked Mesh Array

Yasushi Inoguchif,  Teruo Matsuzawaj,  Susumu Horiguchii

1 Japan Advanced Institute of Science and Technology, Center for Information Science

T Japan Advanced Institute of Science and Technology, School of Information Science

This paper proposes cooling schemes for 3D stacked implementation based on a temperature
estimation model. The 3D stacked implementation is a pile of WSIs which contains a large number
of processing elements (PEs) on a silicon wafer. However, cooling method of PEs is one of the
most crucial problems because it is difficult to radiate heat generated by PEs. Introducing thermo-
conducting model, biased shifting method is proposed. This method moves hot PEs toward the
outer side of the wafer where cooling is achieved on. The maximum temperature in the stacks are
evaluated by thermo-conducting simulation and the temperature estimation model, it was shown
that the proposed scheme can reduce maximum temperature about 2K in ¢ = 195mm stack.
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pattern DetermineBiasedShiftDirection(z,y){
pattern W
d = sqrt(z® +y*);
Po=(10+4-d-f) x 0.25;
Pr=(1.0—-2-d-B) x 0.25;
Pr = P = (10—d[3) X 0.25;
iflz>0&&y >0){
Ppy =Po-z/(x+y)+ Pr-y/(x+y)
Po_=Pr-a/(x+y)+Pr-y/(x+y);
Pyy =Po-y/(x+y) +Pr-z/(z+y)
Py =Pr-y/(z+y)+Pr-v/(z+y)
Yelsif(z < 0---
(Process for Other Quadrant)
r = random(); /* return between 0 ~ 1.0 */
W = Shift_PE(EAST,z,y);
elsif( r < Ppy + Pp_ )
W = Shift_.PE(WEST, z,y);
6151f( r< Ppy + P + Py+ )
W = Shift_.PE(NORTH, z, y);
else
W = Shift_PE(SOUTH, z,y);
return( W );
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[1] Numata, I. and Horiguchi, S.: “Efficient
Reconfiguration Scheme for Mesh-Connected
Network: The Recursive Shift Approach”,
Proc. of the Parallel Architectures, Algorithms
and Networks, pp. 221-227 (1996).
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