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More devices
in closer vicinity

!
Reducing R and C

!
Lower power

Higher performance

2D assembly
Substrate

< 20pm thick ‘

3-D SiP
8 times more devices
in Tmm distance

T.Sakurai
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Face to face

< | Wired Wireless

More than 3chips

Inductive cou

[1] T.Ezaki [2] J.Burns [3] K.Kanda [4] D.Mizoguchi, (ISSCC’04, ’01, 03, *04)

T.Sakurai
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® KGD (Known Good Die)
At-speed testing of wafer, Wafer burn-in, Huge pin
counts

® Heat removal and inspection of contacts
Heat estimate, Testing by X-ray and ultrasonic

@ Interposer
Secure power distribution circuits, RLC testing

® Design environments
EMC, Noise, Heat, 3D modeling, Simulation

® Standardization
Protocol, Electrical, Physical, Testing, Logistics,
Legal issues, 3D data handling

| Constant parameters: V,, Vyyy, sizing, Vs, ... |

Past

| Spatial opt. assignment of V;, Vo, |

| Temporal opt. assignment of Vi, Vo, |

Present

In finer granularity
In space and time

Autonomous digital and software control
Using sensors and dynamic info collection
Adaptive to Quality of Service (QoS)

Future

T.Sakurai
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:

Center V;,,=0.22V

400 —=— Measurement

--o-- Matlab (Monte Carlo simulation

——Model calculation Sim150

Sim125
Sim100
Sim075

300

200

100

Average Vi, (MV)

1k 10k 100k
n: Number of stages
Model calculation

100 ™M

Worst case ~x +2,/log,,no

T. Niiyama, P. Zhe, K. Ishida, M. Murakata, M. Takamiya, and T. Sakurai, “Increasing Minimum
‘Operating Voltage (VDDmin) with"Numberof CMOSLogic Gates and Experimental "
Verification with up to 1Mega-Stage Ring Oscillators,” ISLPED’08, pp.117-122, Aug. 2008.  T.Sakurai
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Organic semiconductors: main elements --- C & H

H{ .~

Pentacene

Current
+ Wemrmrariad - |

:

Gate
OFF

Voltage
ON

Source Drain

T.Sakurai
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double layer
antireflection
coating

rear contact oxide
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