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1 B HBUEAA T BFSE T BT AR 1 em?® A AT 2 ] P S A U 2 B R A 3D-IC 9 B
2T 3 5, X AR B 7E 36 ~290 mL/min 38 Bl P9, 38 18 5 BE 4 200 pom 38 8 8] B4 200 wm (971 A 48
T 1k 38 18 A SCHES T I AR ¥4 31 3D-1C(three-dimensional integration circuit) B9 7 30 5 8 gk 47 T /0 4. 45 31
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Flow and heat transfer characteristics for inter-layer liquid

cooling of 3D-IC with staggered micro-pin fins
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( Key Laboratory of Enhanced Heat Transfer and Energy Conservation,
Ministry of Education, School of Environmental and Energy Engineering,

Beijing University of Technology, Beijing 100124, China)

Abstract: The laminar flow and heat transfer characteristics of fluid were numerically
investigated through uniform and double-side heat flux 3D-IC(three-dimensional integration
circuit) with interlayer heat-removal structure for heat transfer areas of 1 cm® and volume
flow ringing from 36 mI./min to 290mI./min. 3D-IC with rectangle micro-channels and stag-
gered micro-pin fins for pitches of 200 um and structure heights of 200 um was analyzed. Re-
sults show that inter-layer liquid cooling of 3D-IC with staggered micro-pin fins has better
heat exchange effect than that with rectangle micro-channels. For the heat flux density of
1. 25 MW/m?, the average temperature and maximum temperature of the heating surface are
only 318.31, 323.16 K, decreased 12.31, 20.14 K than that with rectangle micro-channels
at the volume flow of 290 mL/min, corresponding to about total power of 250W and volume
heat source of 8. 3kW/cm®.

Key words: three-dimensional integration circuit(3D-IC); inter-layer liquid cooling;

heat transfer enhancement; convection; micro-pin fin
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Table 2 Structural parameters (unit:pm)

W, W. Ty, Ta T. d L P

100 100 0.2 50 200 100 10000 200

2.2 W& FC K M LEIE

S T R UE S5 S RS T L R BOE 3B B G A
TR0 () P90 A B A7 2 7 P I AE . P T R T A AR
P | 032030 T8 AT R S5 48 1k A 4] 43, S ER 3 Rl AR
FEME A% RUF AT 00 7 P A 58 L 43 31 Ry XA T Ak
[ HE R 8.,10,15 pm. 3 3 Ay B 45 B AR BRI it
A58 0. 75 MW /m?,126. 79 mL/min B}, A~ [6] 55
RUEFE R R B A p MR ZE TR 25 AT » H
W ch, €40 59l 36 7R R TR 3 3 25 0 L SCHE B AT b
Gk,

x3 MELXERIE
Table 3 Grid independence test
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