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What is DFT (Design-For-Testing) ?

-> Design for testing/DFT is mainly concerned with inserting extra-logic
into the design to make it testable after manufacturing.

We are here!
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Why DFT ?

“The Rule of 10"

-> Failure to detect a faulty chip incurs a cost that continues to get
multiplied by 10 as the chip goes from packaging till the end user.



Why Fault ?

> To fill the gap in open-source DFT solutions by being open-source, supporting standard

EDA-formats , and by supporting a complete DFT flow
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Fault Flow

Synthesized
Netlist

Chain Insertion

Y

——  Chain

Cut

Chained Netlist

A4

|
Tap

Comb-only
Netlist

Netlist with
TAP controller

PGen

|

Automatic Test Pattern
Generation (ATPG)

TVs &
Coverage

—— Compact ——

Compacted TV
Set




Fault Flow

Chain Insertion

Synthesized L gpaip - Chained Netlist
Netlist
|
Cut Tap
y
Combinational- Netlist with
only Netlist TAP controller
PGen
l —  ATPG

TVs & Compact Compacted TV

Coverage P Set




Fault Flow
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Fault Flow
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Fault Flow
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Cut

e Converts sequential circuit to a pure combinational
one.
e The generated netlist is then used by the ATPG

Process.
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PGen (ATPG)

e Test vectors are pseudo-randomly generated.
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Compact

Static test vector compaction.

Reduces the number of TVs without affecting the coverage.
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Chain

e Automatic scan-chain insertion.
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Tap

e Stitches JTAG controller

to the chained netlist.

e Five Tap Ports:
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Benchmarking & Performance

Results of Fault's flow.
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Run-time vs. Gate Count

e Average ~1.13 Hours (10 Threads & 32 GB of RAM) Ga‘ij‘;““‘ Run-Time (Hrs)
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Compaction
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striVeb Tape-out
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striVeb Cut Netlist

Lessons learned:

How to support hard non-scannable blocks like the SRAM ?

striVe6_soc

striVe6_soc_cut_netlist

| cstI_out |—| csb0 |
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|
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| webo_out |—| web0 |
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striVeb Scan Chain

e How to bypass sram while in test mode ?

o  (Connecting a scan-cell to each input and output port.

StriVe6_soc
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striVeb Scan Chain

e How to handle flip-flops with different clock-edge sensitivity ?
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striVeb ATPG

e ATPG process parameters

Number of threads 10
Ceiling 5000 TVs
Min Coverage 97%

e Concluded with

Coverage 90%

Compacted TVs 311 TVs



Conclusion

Fault is the only complete & practical open source DFT toolchain that supports
standard EDA formats.



Future Work

Algorithmic TV generation.

Fault collapsing

BIST support for memory and
logic.

Support of other fault models like
transition faults.

Use of compiled simulators
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Open-Source Acknowledgment

Yosys

Pyverilog

RTL Synthesis

Netlist cutting, scan chain
insertion, and JTAG controller
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Icarus Verilog

Testbench Simulations



Thunks O Find Us
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