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O Ambient analytics from design and silicon data for intelligent
\ VLSI manufacturing
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Q Design for Reliability/Trust N

» Reliable (no-less-than-required)
computing

stress recovery stress

AV, recovery

e Low failure/error rate

* Low performance/timing
degradation

* Long system lifetime

» Trustworthy (no-more-than- @ § (2]~ Hardware Destruction
required) computing
* No data leak/theft
* No hardware sabotage/
destruction
* High system sustainability

Corruption
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Efficient Thermal Analysis for Chip & System Level Designs

» Chip level thermal simulation

Ambient Air — -, Y

\ [ Pre-Stage: 'Inl.Tlt Establisk 124
i T Indbwcing
122
i
——————————————— 120
neremental I..pdnli i
(S-LUTSim) 118
Gate TEY '
; : 116
Gan i
ThL7S | DR THV
114
-
. TTHE-THY ' 12
Ambient Air ,/_,- c)

Chip configuration Chip temperature

» System level thermal simulation

Tnpant Files
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Testing Method for MTCMOS Design

» Testing MTCMOS switches for logic

*Developed a SAT-based ATPG to generate maximal transitions for target
switch and also sensitize a long path
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» Testing MTCMOS Switches for SRAMs
* 1st element: Write each word with alternating opposite data background
* 2nd element: Read each word in the reverse address traversing as in the 1st

7

element
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sub-Array [ & [ sub-Array
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§ ﬂ address
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@ % traversing
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V/A Power switch

False Alarms in Timing Analysis

>

000000000
111111111
000000001
111111110

011111110
100000001
011111111

100000000

000000000
111111111

0000  address-complement

0000 | traversing on 512 word-lines
0000

0000 —» address

0000

0000 always access the 0" word
0000 of different word-lines

0000
\_/

0001

0001

False Positive: Criticality-Dependency Effect: The criticality of the D-pin

path affects the timing margin of paths launching from this flip-flop.

>

pessimism in clock paths to avoid overdesign.

Criticality Dependency Aware Timing
Characterization and Analysis Framework

Transistor-level
netlist

SPICE SPICE model
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Standard cell

characterization

Binary-search-based
characterization
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Standard cell library

y

Triangle model

STA

T i
Chip-level Timing
netlist Constraints

DAC-2015

Criticality-dependency-aware
timing analysis
&

Constraint graph construction

i
Criticality-dependency
analysis
¥

1
Chip performance
degradation report

False Negative: Common path pessimism: CPPR eliminates artificial

iTimerC: Fast STA with CPPR Framework

Circuit,
test type, numTests, numPaths

I

delay info, timing constraints

/l Block-based static timing analysis |\
v

| Timing graph reduction I

N

Test backtrace with bounding I
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post-CPPR slacks

| /

\l Path report with
Alz
A4

ICCAD-2014, ICCAD-2015
1st place, 2015 ACM TAU Timing Analysis Contest
3rd place, 2014 ACM TAU Timing Analysis Contest
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