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Embedded heatsink/copper substrate

< 133.3mm >
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8-high chip stack AMB New auxiliary chips for test,
for 16 GByte module ~ Advanced Memory Buffer .o istribution, & security monitoring,
using 1 GB chips with reduced footprint for example
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*VLP FB DIMM = Very Low Profile Fully Buffered Dual In-line Memory Module
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Copper-pillar-well (CPW)
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Copper pillar fabrication(1l) - Resist

Substrate ; Einch Gui20dda) on TiesdDA) on S0, Film Thickness, 1100m
Pre Bake: 105 Cx25isaox>115°CxnllseciHP)  FOCiis Lalitude: -400m
Ezxpesurna: UltraTech Stepper Satum-Spectrum-2 (b lirs)
Development: AZ 303N Developer(! 4 23°CadminioseciCipping)
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400 m o=
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* Clariant AZ Exp 100XT * Not a slam dunk

* Experimental resist * 5:1 aspect ratio
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Copper pillar fabrication(2)
— signal bumps & heat bumps

IC chip Heat bump

Copper
pedestal

High density Copper substrate
interconnect  Melted solder



wassmwey  Copper substrate fabrication (1)
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Cu substrate Milled cylinder 0.1 mm
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wassmwey  Copper substrate fabrication (2)
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Polyimide
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wassmwey  Copper substrate fabrication (3)

Making Mobile Work

s
k
E

e

Y A
IR
Yo

]

Ml

Bl

1
Q

s

2006 KGD Packaging
& Test Workshop

Sept.~.10-13, 2006

Napa, California 9

% 2006 Die Prodiicts Consortium




DIE PRODUCTS
Making Mobile Work

2006 KGD Packaging
& Test Workshop

Sept.~10-13, 2006

Napa, California

%2006 Die Products Consorfium

Assembly/Test/Rework (1) - Summary

Well

Chip

Bump semiconductor wafer
Fabricate substrate with wells
Prepare 80Au20Sn particles
Fill wells with particles

Align chip with substrate
Place bumps on wells

Urge bumps into wells (ultrasonic)
Test using local test chip
Rework as required

Continue 3D assembly

Melt solder
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Assembly/Test/Rework (2)
— Stacked assembly
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CPW connections at 80um pitch
HDI using build-up thin film layers
Thinned DRAM chip

CPW connector replaces solder ball
Isolated feed-through in copper substrate
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Assembly/Test/Rework (3)
Gk ok — New test concept

lnterfac\e to test support computer

General concept: =l ml

Test chip

A

/
Signalbus  gypstrate with HDI

Module specific concept: T/eSt chip
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Panel form factor (1)

<« 300mm

DIE PRODUCTS
Making Mobile Work

300 x 300 mm panel
28 modules per panel

£

£

3 4032 die per panel

100% assembly yield
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Panel form factor (2)

2400 mm

>

2160 mm
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\
16-GByte VLP FB DIMM modules

Flat panel display
AMLCD process
Generation 8

~ 8ft x 7ft panel
0.8 um features

6 mask layers
$15 per diag. inch
$2,000 per panel

Adapt to foil on glass
1955 modules/panel

8 layer stack, ea. side
~ $25 subst cost/DIMM
281,000 die

100% assy yield
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Using standard DIMMs in non-memory
oAl 2D DlICations- supercomputer concept

Cc;cl)ling channels Optical fiber
\

V4
Mix of CPU, memory, power, controller modules

Well-tested, repairable, & adequately cooled
15
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* High performance substrates
— Support the highest performance IC chips
— Support new levels of power density
— Technology path to medium cost using 300mm panels
— Path to low cost using FPD panels

New CPW flip chip connector

— Enables arbitrarily complex 3D assemblies that are
well-tested, adequately cooled, and repairable

— 100X size reduction is possible (e.g., for a server)
— 100% assembly yield is achievable

VLP FB DIMM

— Very low profile is achievable
2006 KGD Packagirig — 16 GByte modules are possible in 2007

&T ) ) .
SEP‘T‘J‘ETQZZ — Low cost is achievable if investments are made
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