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(B 1) SiP JHgt 2= o

Year of Production 2007 2008 2009 2010 2011 2012
Number of terminals-low 700 800 800 800 800 800
cost handheld
Number of terminals -high 3050 | 3190 3350 3506 3684 3860
performance (digital)

Number of terminals - 200 200 200 200 200 200
maximum RF

Low cost handheld/die/stack 7 8 9 10 11

High performance/die/stack 3 3 3

Low cost handheld/die/SiP 8 8 9

High performance/die/SiP 6 6 6

Minimum TSV pitch 10.0 8.0 6.0

TSV maximum aspect ratio 10.0 10.0 10.0 10.0 10.0 10.0
TSV exit diameter (um) 4.0 4.0 3.0 2.0 2.0 1.9
TSV layer _thlckness for 50 90 15 15 10 10
minimum pitch

Minimum component 1005 | 600X300 | 600X300 | 400X200 | 400X200 | 400X200
size(um)

Min. thlckne‘ss of thinned 50 50 50 50 45 40
wafer (general product)

Min. thickness of thinned

wafer 20 20 15 15 10 10
(for ex. Smart card)

3L 7)ol A e
F s AoE AlgHY] wiE

Manufacturable solutions exist, and are being optimized

e e Tlene] opde
o

>

Manufacturable solutions are known

Interim solutions are known

Why? A New Microsystem-Integration
Technology Paradigm-Moore's Law for

System  Integration of Miniaturized
Convergent Systems of the Next
Decade,” IEEE  Trans. Advanced
Packaging, Vol.27, No.2, pp.241-249,
May, 2004.
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Rao R. Tummala, “SOP: What Is It and
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J. A. Burns, et al, “A Wafer-Scale 3D
Circuit Integration Technology,” IEEE
Trans. Electron Devices, Vol.53, No.10,
pp-2507-2516, Oct., 2006.

P. R. Motrow, et al, “Three-Dimensional
Wafer Stacking Via Cu-Cu Bonding
Integrated With  65-nm  Strained-Si/
Low-k CMOS Technology,” IEEE
Electron Device Letters, Vol.27, No.5,
pp-335-337, May, 2006.

M. Bonkohara, et al, “The Early Stage
of 3D ISI
Technology: ZyCSPTM  fot

Applications Stacking
CMOS
Image Sensor,” 12th Annual International
Known Good Die Packaging and Test
Workshop, Sept. 2005.

B. Dang, et al, “3D Chip Stacking with
C4 Technology,” IBM ]. Res. & Dev.,,
Vol52, No.6, Nov., 2008.

P. Ramm, et al, “3D System Integration
Technologies,” Mat. Res. Soc. Symp.
Proc. Vol.766, pp.E5,6,1-E5.6.12, 2003.
N. Tanaka, et al, “Low-Cost Through-
hole Electrode Intetconnection for 3D-
SiP Using Room-temperature Bonding,”
Electronic Components and Technology
Conference, pp.§14-818, 2006.
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