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Three-Dimensional ICs
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Multi-layers Burried Structure

Wafer-bonding technology connects active device layers after processing each

active device layer separately

while MLBS sequentially processes layers of active devices (transistors) before
processing all the metal routing layers.
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Thermal Analysis

* Analogies between

thermal parameters & electrical parameters

Thermal Parameter

Circuit Parameter

Temperature (T)

\oltage (V)

Heat Flow

Current (1)

Thermal Conductivity

Electrical Conductivity (o)

 Thermal Analysis :

Solve Partial Differential Equations (PDES)
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Thermal Analysis
* Thermal Modeling

{
WA

)
S
E
i
(5]
S
®
c
o
<
N
80
c
i
5
c
o
<
N
8o
c
=
—
@)
©
-l
O
<
O
@)
C
©
Z



Heat Removal in 3D ICs

Thermal Interface Matarial

Silicon Bulk
Intereonnect La ye@
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CBGA Joint

Printed-circuit Boa
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Heat Spreader and Heat Sink
Silicen oyer 7
X - :> -
Metal Layer layer 4
= ilicon layer 3
2um Oxide layer 2
sum Wietal Laver layer 1
6um |, Silicon layer 0
Al Oxide Si
Thermal Conductivity 230 1.3 151
(W/icm/K)
Density 2.7 2.2 2.65
(g/cm”3)
Specific heat 900 740 710
(Ikg/K)
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Thermal Mitigation Methods

Thermal Through-Silicon Vias Micro-fluid Channels (MFCs)
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Fig. 4. Top view of the routing tile objects on routing grid. Objects are
drawn to scale.
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