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Biased Shifting Cooling Scheme for 3D Stacked Mesh Array
using Temperature Estimation Model

Yasushi Inoguchi™*,  Teruo Matsuzawal,  Susumu Horiguchi?

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

1 Japan Advanced Institute of Science and Technology, School of Information Science
* “Information and Systems,” PRESTO, JST

The 3D stacked implementation consist of piling of wafer scale processing elements (PEs)
array and it is a good candidate to implement a large scale system. However, cooling of a stack
and defects avoidance are crucial problems. Biased shifting based on the temperature estimation
model as a method to shift a defective PEs are proposed to cool a 3D stacked mesh array. Proposed
reconfiguration algorithm selects a PE, which can lower the stack temperature, when replacing
defective PEs by spare PEs. System yield, cooling performance are examined by thermo-conducting
simulation. As the result, the biased shifting based on temperature estimation model can lower
temperature than conventional method keeping high system yield.

gboooobooooboobooooboooog

1 oooo ooooooooooboooo PEOOODOOO

gooooooooooobooboboobbon
gbooooboooboooooobooolrgooooooon
0000000000 0oo(PEyODOOOOOO
gbobobobobobobobbobobod
O00o00o0ooooooo0ooooooooo 1o
gboobobooboobobooboobooboonbod
gbobogbooboobobobooboooood
gbogbogboboboboboobobooobod
gogboooboboobboboooboooboobogaa
ooboooooooboobbooooboon PEO
gbobobobobobobobbooboooood

PEOOO PEOODDOOOODDOOOOOOO PE
gboooooooooboooboooboooo
00o00oooooooooo PpEOOOODDOO
000000000 2000000 PEOOO
0000000O000ooO0oOooooOoO 3ooo
00000000000 pPEDDOOOOOOOOO
gboooopPEODOOOODOODOODOOO
gboooooooboobooooon

2 Obooobooboo

0290


研究会Temp
数理モデル化と問題解決

研究会Temp 
（２００３． ３． ３）

研究会Temp 
43－８

研究会Temp 
－29－


110

Active Idle

Switch
Status

U1 000000000000

ooono
ooogd
ooog oooo
ooon oOodo

N

ooog Cooo
oooo
oooo
ooon |Oodod goon i

]
O
O
O
ooo
omo

{Loog Booo Eoog,

/ooool
/ |Dooog

O
O
O
0
O
O
O
0
ol ol ol ol oooo
0o
00

0 200000000000000000D0A0

21 OOoOoOobooobooon

gboboobbooboboboboboooban
oobooobo0ooooobooo PEODOOO
oooboob0o PECOODOOODOOODODOOO
gbobooboboboooboooboooood
goboobooo 1oo0oboooboooobobooon
gboboboboboboobooooooood
0000000 400000000 PEOOOODO
OO0 PEOOODOOOODOOOOODOODOOO

gbobobooobobobobobooooon
copoooooowsiIoooooooooooo
gbooboboobobooboobooboooonod
gbooobooboooobobooooobooo
000 HSO)d4|0o0oooooooooooo
OOo0o00o0o0oooooooo HSoooooo
goooooooboboboooooooooooon

gbobobooboboooboboooboobgoon
U200000000000000D0000O0O00O0

0 300

gooooboooooooboooob PEDODDOOO
goooooooob PEODDOOODOOOOOO
gboooobooboobobooooooooo
gbobogbooooboooooooooobooooo
gboboobooobooooboboobooooo
ggbooooaoooaoo

22 0o0o0oobObOobOoodobobobog

00000000000 PEOOOOOOOOD
PEOOOOOODOOOOODOOOOOD 30
00000000000000000000 PEQ
000000000000000000 PEOOO
00 PEOOOOOFFOOOOOOODOOOO
PEOODOOODOODOOODOOOOOOD
00000 PEODO PEOOOOOOOOODO
00000000000000000000000
0000000000 (00 PE)OOOOOOOD
00000 (00 PE)OOO0DOOOOOODOD
00000000000000000000000
O0D0OOPEOOODOOOOOODOOOOO
00000000000000000000000
0000000000000 0000000000
00ooo0o

0000000000000000000000
PEOOD PEOOODOOODOOOOOOOD
00000000000 (300000000000
00000000000000000000000
00000000000000000000000
0000 PEOODOOD PEDDOOOOODO
000000000000000 PEDDOOOO
000000 ¢, 00000 A\ 00000000
00 R, R. = +/2/7R,,0 PEOOOO PEOOO
00000 PE(OOPENDO PE)ODOOOOO
N,N,,N;, PED0OOOODO L, ;000000
PEOOODOODOOOOOOO Y, 00000
7,000000000000000000000

N, L?

Tou(0) = _a
”( ) Nt m

oo R (1 (/o)) +

i

S GO /R -1} 41 ()

i=1

3 Uoouooobugood

0000000000000000000000
0000000000 300000000000
00000000000000000000000
0000 PEOOO (z,y) 00000000000
000000000000000000 PEOOD
000 w., W, W,,W,, 000000000000
000000 PEOOOOOCOD PEOODOOD
000000000000000000000 (1)


研究会Temp 
－30－


pattern TempE stimatedShiftDirection(x,y){

pattern W

W, = Shift_.PE(NORTH, z,y);

W. = Shift_PE(SOUTH, z, y);

W. = Shift_PE(EAST, z,y);

W = Shift_PE(WEST, z,7);

T, = TemperatureEstimate(

Ts = TemperatureE stimate(Ws)

T. = TemperatureEstimate(We);

Tw = TemperatureE stimate(Wy );

Tmaz = MAX(Tn7T57T€7Tw);

Tmin = MIN(Tn;TS;Te;Tw);

AT = Trmaz — Tmzn:

02 = AT - B;

T, = RegRand(Ty,0?);

Ts = RegRand(Ts,0?);

T. = RegRand(T, 02);

Tw = RegRand(Tw,0?);

if( Tp == MIN(Tp,Ts,Te,Tw))
return( Wy );

elsif( Ty == MIN(Ty,Ts,T-, Tw))
return( Ws );

elsif( T. == MIN (T, Ts,T-, Tw))
return( We );

elsif( Ty == MIN(T,,Ts, T, To))
return( Wy );

)i
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