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State-of-the-Art

* Approximate Computing

— Reduces the supplied V4
U« Save energy

.- Faults (timing errors) can appear
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State-of-the-Art
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Proposed Approach

Vdd cl Power
ock Voltage Management
generator Regulator Unit (PMU) Reduces the Vdd
(
2 \ 2

until the “noise”

Power Supply

Noise Detector I reaChES a SO-

PSND

called “critical
level”

Performance
Detector
(PD)




B

Characterization Phase

* Run a dedicated stress program called
Failing Test (FT)
— As short as possible
— Maximize the CPU activity

* Generate by using the approach of [VLSI-
SoC'11]
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Noise Sensor

 Noise induced because the V, Is too low
w.r.t. the CPU activity

— Power Supply Noise (PSN)
— It can impacts he jitter of a given signal
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PSN affects Jitter
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Selecting the Signal
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Selecting the Signal

A oe— - v W

The Jitter Estimator has been —
chosel published in ETS’11

antenna

\

JE L— -

PLL

max
SWA

min
SWA

Wires not crossing

;__--A




—

Experimental Results

« Case study:
— CPU core : MSC-51 (mc8051)
— memory SRAM (64k*8bit)
— @28nm FDSOI

vdd,,, | 1V
#PI 66

#gates 8316




Experimental Results
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Experimental Results

* The Failing Test has been generated by
using the tool and the methodology
described in [VLSI-SoC'11]

« The execution time of the FT Is less than 1
second

« Characterization phase
— It requires about 1 minute
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Experimental Results

0.78
0.76 R — l

0.74 . i
=L

072 1 L ; -~ 1 =

l I 1

0.7 L

Ymin

(.68

(.66




—

Conclusions

 Effective approach for adapting the Vg
depending on the running application

« Characterization phase

— Approximate computing -> reduces V4 until
errors appear

e Sensitive to external conditions
* In average 25% of V4, reduction
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TO DQ

* A lot of things... It would be good if

— We could automatically understand that the
application starts to fail -> due to external
conditions or aging effects

— Re-run the characterization phase
— Increase the operation life of the system
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