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Proximity Communication
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Proximity Communication Benefits

e Avoids Off-Chip Wires
* Increases Bandwidth/Area

 Makes Chips Replaceable........ 1 System Yield
e Enhances Testing Capability. ... .. T System Yield
e Enables Smaller Chips........... 1 Chip Yield

* Obviates ESD Protection.......... Power |

* Shrinks Transmitter and Receiver.. Power |
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Comparison of Scale
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Pads Cross-Section
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Signal and Noise
Simulated Coupling
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Mechanical Alignment Challenges

* Proximity Communication
* Does not use permanent attach
* Enhanced yield and utility, but is...

sensitive to misalignment
* Imperfect packaging
* Thermal expansion causes misalignment
* System vibration causes misalignment
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Six Degrees of Misalignment
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On-chip Alignment Measurement
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Vernier under Misalignment
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Electronic Alignment Top View
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Steering Circuit
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Transmit/Receive Circuits
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Simulated Waveforms
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Chip Transceiver Photo
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Experimental Setup
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Power Connections
Microspring connectors

or...
Capacitive
or Inductive
Coupling
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How does Proximity
Communication fit in with
Industry packaging trends?
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Industry Direction:
3-D Integration

 Scaling of chip lithography is limited by wire
delay, leakage, and fabrication costs

« Novel packaging improves performance and cost
of chips fabricated with existing lithography

. N m " u#@ Ref )

System System Stacked 3-D Integrated

On chip In Package  Die Package Chips
(SOC) (SIP) (SDP) (3D-IC)
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3-D Integration Challenges

e Known-Good-Die problem limits yield

 Merging ICs exacerbates the chip
performance versus |/0 bandwidth
Imbalance
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3-D + Proximity Communication
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3-D Integration

* 3-D integration provides chip stacks
* Proximity Comm. interconnects the stacks
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Wafer Scale Interconnect
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Proximity Communication
Summary

* Proximity Communication avoids off-chip wires

* Increases available bandwidth per chip
* Reduces 1/0 power

* Avoids permanent attachment
* Makes chips replaceable, increases yield
* Enhances testing capability

* Enables wafer-scale integration
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