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How to Solve KGD for Advanced Packaging?

What 6s so Funny about
Science? By Sidney Harris

“I think you should be more explicit here in step two.” (1977)

[HDesign For Repair!
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HOW DID WE GET HERE??
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Pal

En of MooOr eos

Maintaining planar evolution so far... But, Scaling is getting difficult
* Sub-1lynm hitting the limit of cell reliability > Enterprise ?
* Tremendous investment cost required to continue = Consumer ?

120nm 1Gb
90nm 2Gb

Ll 60nm 8Gb
50nm 16Gb

I Shrinking chips
Number and length of transistors bought per $
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End of Growth of Single Program Speed?

Shrinking chips i

Number and length of transistors bought per $

ol 40 years of Processor Performance
2015*
100000
*Forecast Source: Linley Group
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Based on SPECIntCPU. Source: John Hennessy and David Patterson, Computer Architecture: A Quantitative Approach, 6/e. 2018 15
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ImpactLab.net
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More Than Moore

1. THIN 2D AND 3D ACTIVES

OPTO SOP

2. THIN FILM PASSIVES

DIGITAL SOP

ISOLATION/

3. SYSTEM
INTERCONNECTIONS

EBG & ANALOG & RF SOP

MEMS PACKAGING

4. THERMAL INTERFACES
AND STRUCTURES

BIO-SENSOR

f ANTENNAS &
1= 0 1 LTER
NANOMAGNETICS "‘f}'. ¥ m
=
3D CAPACITORS
O OR RPO R
HIGH DENSITY 1/0 3DICs

6. MIXED SIGNAL 7. MECHANICAL DESIGN

5. MULTI-FUNCTION MATERIALS DESIGN AND TEST AND RELIABILITY

GEORGIA TECH PRC

POWER
& BATTERIES

8. POWER SOURCES

Accelerometer

Resonator

MEMS Cavity
MEMS

Mirror Arrays Cantilever

-

Resonator Wellsin Silicon

Microfluidics

Channels in Quartz Deep Trench Isolation

Poly Gate Trench

High Voltage

DSIE Viag

Cu Metalization 45nm

3DIC

MuGFET

Transistor

3D Memory MRAM

Memory

Carbon
Nanotubes
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WHAT IS ADVANCED PACKAGING?
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Span of Advanced Packaging

Packaging Wafer Fab

Analog |
Flash L.
:/IIIII/I 777} ) )

. - 3D-ICs E—vr .
BWSamsing UERSIEE 1001,000,000/sgmm EEEEHEEE S
1000-10M Interconnects/device
1s/sgmm = . 100,000,000s/sqgmm

Peripheral I/0 Transistor to Transistor

A Flash, DRAM

3

A CMOS Sensors
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Many Choices!

IME A-Star /
Tezzaron
Collaboration

IME A-Star / Tezzaron Collaboration

eBumps Die to Wafer Cu Thermal Diffusion Bond
C4 Bumps
3 Layer 3D Memory 2 Layer Processor
FPGA (4Xn m) level#4
.......................................................................... |eve|#3

Active Silicon Circuit Board

level#l

9o00.... -
Solder Bumps
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