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Abstract: Thermal management becomes serious in 3D stacked IC because of higher heat flux, increased power
generation, extreme hot spot, etc. In this paper, we reviewed the recent developments of thermal management for 3D
stacked IC which is a promising candidate to keep Moore’s law continue. According to experimental and numerical
simulation results, Cu TSV affected heat dissipation in a thin chip due to its high thermal conductivity and could be used
as an efficient heat dissipation path. Other parameters like bumps, gap filling material also had effects on heat transfer
between stacked ICs. Thermal aware circuit design was briefly discussed as well.
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Fig. 1. Thickness dependence of Si surface temperature profile (a)
40 um (b) 100 um (c) 200 pm (d) 720 um. Si wafer was
point-heated on the backside with 8.1 W of input power [8].
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Fig. 2. Front surface temperature profiles measured by IR micro-
scope when backside of 40 um Si wafer was point-heated;
at 50°C (a) TSV wafer (b) bare wafer, at 100°C (c) TSV
wafer (d) bare wafer, at 150°C (e) TSV wafer (f) bare
wafer, at 200°C (g) TSV wafer (h) bare wafer [8].
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Fig. 3. Temperature distribution measurement in stacked IC (a) cross sectional view of stacked IC (b) temperature distribution as a function

of distance from heat source [13].
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Fig. 4. (a) schematic diagram of location of micro-bumps between
the DRAM and the logic die (b) comparison between
experimental and calibrated model results in the logic die
for heater module 1 with dummy CuSn bumps and heater
module 2 with CuSn bumps [13].
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Fig. 5. Equivalent thermal conductivity of TSV with different
TSV pitches [6].
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Fig. 6. Maximum temperature rise in N-die stack as a function of
number of die for two different heating configuration cases
[19].
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