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What is Chiplet Disaggregation Design?
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disaggregated system with multiple chiplets bonded together

Microarchitecture that supports phy generation
for disaggregation.

Transmit (TX) logic block on one chiplet talks to
Receiver (RX) block on other chiplet.

Generally bi-directional (duplex) protocols.
Clock Forwarded Architecture.

Chiplets are bonded with base die through
ubumps.

Each chipletis self-sufficient and can be on
different manufacturing process.



Verification Challenges

* Designis highly interdependent & often custom.
testbench Design is splitinto TX and RX logic blocks spread

ﬂ across chiplets.
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* Development teams, timelines, manufacturing
processes, design code & integration etc. are often
RX X R ™ different across chiplets.

Chiplet A

* Needs SOP level integration and verification- starts
late, long drawn & resource heavy task. Naturally
even basic verification feedback is delayed! Hence
the need for standalone chiplet verification to path
clear.

* Chipletinterface is phy interface (not logically
intuitive protocol interface), challenging and heavy

verifying single chiplet to invest in phy level modeling since disaggregation

boundary may change program to program.




Verification Strategies- Functionality
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RX BFM

In chiplet testbench, reuse TX/RX logic
blocks as complimentary BFM blocks,
easier to integrate.

End2End Protocol level testing instead of
Phy level testing.

Reuse of Protocol BFM than develop new,
complex Phy BFM.

Enables reuse of checker and validation
infra for data integrity and data ordering.

Val infra sharing from monolithic design to
disaggregated design. Lower NRE and
continuity across programs.

Shift-left basic functional checkout before
SOP modelis built



Verification Strategies- Repair

testbench * Bumps may get damaged, misaligned during

ﬁ Chiplet A (DUT) packaging.
data integrity * Result: non-functional parts, yield loss unless
check \ X repaired. Significant as bump sizes reduce.
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RX BFM

* Repair scheme provides redundancy (spare
bump) to shift data out of faulted bump.

Sweep of all possible locations for faulted
bump; garbage data inject on faulted bump
location and end2end data integrity checker
(with tb queues) for negative testing

e

garbage inject and SV . ' . o
modeling for repair * SV modeling for repair functionality in testbench

for positive testing




Thank You!
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