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This study is to address the two critical issues facing the area and
power-supply voltage Vdd scaling of the VLSI in a coordinated manner: increasing of (1) spatial and
temporal threshold-voltage variations (o Vt_RTN) and (2) sub-threshold leakage. To quantitatively
evaluate the effectiveness of the proposed control operations for reducing the probability of
multiple electron trapping status, statistical analysis tools with blind deconvolution ringing
behavior avoidance techniques were developed. It is found that the key to avoid the ringing behavior

is to adjust the phase of the distribution tails between the two blind deconvolution objects. The
ringing behavior avoidance techniques are evaluated under wide ranges of slope of the distribution

tails.

VLSI

SRAM  ReRAM



Internet of Things(loT)
[1SSCC2013
11.2 M.Qazi,11.3 M.Natui ]
Random Dopant Fluctuation(RDF)
coVt_RDF

Random Telegraph Noise
(RTN) o Vt_RTN
NBTI
Japanese Journal of Applied
2012] o

o Vt_RDF

[ ,
Physics.51.
Vt_RTN

, Symp. on VLSI Technology 2011]

RTN o Vt_RTN
Vddmin
o Vt RTN /
3
ReRAM SRAM
Vdd Vss o Vt_RTN
3
ReRAM
RTN (o R) SRAM
oVt
(VY (o
Vt RTN )
VLSI
VLSI
(Vdd)
2
(ReRAM)
o Vt RTN
Vvdd
ReRAM
oR SRAM (o}
Vt_ RTN

oVt

VLSI

oVt RTN
VLSI
1)
2)
o Vt_ RTN
3)
1) /RTN
oVt OR /
2)
MATLAB
o Vt RTN
R RTN
2

o



4
¢
@)
(3)SRAM
vt
SRAM 3
)
vdd
2
CMOS
Vo)
2
2
MATLAB
IEEE 4
MATLAB

IEEE

10

(1) Worawit Somha, Hiroyuki Yamauchi, “A
n Adaptively Segmented Forward Proble
m Based Non-Blind Deconvolution Techn
ique for Analyzing SRAM Margin Variat
ion Effects” Journal of Semiconductor T
echnology and Science  Vol.14 No.4
pp:365-375 2014/8 DOI:10.5573/JSTS.2
014.14.4.365

(2) Hiroyuki Yamauchi, Worawit Somha, “A
technique to solve issue of Richardson-

Lucy deconvolution for analyzing RTN
effects on SRAM margin variation” IE
EE Circuits and Systems (LASCAS
), 2014 IEEE5th Latin American
Symposium on pp:1-4  2014/8 DOI:
10.1109/LASCAS.2014.6820250

(3) M-F. Chang, C-F. Chen, T-H. Chang, C-C.
Shuai ,Y-Y. Wang, H. Yamauchi, “A 28nm 256kb
6T-SRAM with 280mV Improvement in VMIN
Using a Dual-Split-Control Assist Scheme ”,
2015 IEEE International Solid-State Circuits of
Conference (ISSCC), 2015/02, pp314-315,

DOI: 10.1109/ISSCC.2015.7063052

(4) Hiroyuki Yamauchi, Worawit Somha, “
Ringing Error Prevention Techniques in Luc
y-Richardson Deconvolution Process for SR
AM Space-Time Margin Variation Effect Sc
reening Designs” |IEEE The Latin-Americ
an Test Symposium (LATS) pp:1-4 2
015/3 DOI: 10.1109/LATW.2015.7102402

(5) Hiroyuki Yamauchi, Worawit Somha, “A
Phase  Shifting  Multiple Filter Design
Methodology for

Lucy-Richardson
Deconvolution of Log-Mixtures Complex RTN
Tail Distribution”, IEEE 28th Symposium on
Integrated Circuits and Systems Design



SBCCI2015 pp:1-7 2015/8 DOI:
http://dx.doi.org/10.1145/2800986.280099
6

(6) Hiroyuki Yamauchi, Worawit Sombha,
Yuan-Qiang Song “A Filter Design to Increase
Accuracy of Lucy- Richardson Deconvolution
for Analyzing RTN Mixtures Effects on VLSI

Reliability =~ Margin”, IEEE 28th IEEE
International  System-on-Chip  Conference
(S0C) pp: 121-126 2015/8 DOI:

10.1109 SOCC.2015.7406925

(7) Hiroyuki Yamauchi, Worawit Sombha,
“Feedback Gain Phase Alignment Effects on
Convergence i

Characteristics in
Lucy-Richardson Deconvolution for Inversely
Predicting Complex-Shaped RTN
Distributions”, IEEE 58th
Midwest Symposium on Circuits and Systems
(MWSCAS) pp: 572-575 2015/8 DOI:
10.1109 MWSCAS.2015.7282140

International

(8) Hiroyuki Yamauchi, Worawit Somha, “A
filter design for blind deconvolution to

decouple unknown RDF/RTN factors from
complexly coupled SRAM margin variations”,
IEEE 2016 IEEE 7th Latin American
Symposium on Circuits & Systems (LASCAS)
pp: 247-250 2015/8 DOI: 10.1109
LASCAS.2016.7451056

(9) Hiroyuki Yamauchi, Worawit Somha, “A
parallel filter

technique to stabilize
behavior in RDF
deconvolution process for SRAM screening
tests”, IEEE technical-co-sponsored SAI
Computing  Conference pp: 572-575
2016/8 DOI:10.1109 SAIL.2016.7556092

error-rectification

(10) Hiroyuki Yamauchi, Worawit Somha, “A

mutual rectification-interference avoidance
technique with cascade filters for both
downward- direction tailed-RDF

deconvolution”, IEEE 29th Symposium on
Integrated Circuits and Systems Design
(SBCCI) pp: 1-6  2016/9 DOI: 10.1109
SBCCI.2016.7724039

(1) Hiroyuki Yamauchi, Worawit Somha ,

“Deconvolution Algorithm Dependencies of
Estimation Errors of RTN Effects on
Subnano-Scaled SRAM Margin Variation”,
IEEE 22" International Conference on

Very Large Scale Integration (VLSI-SOC)
2014 ,2014/10/06-08

(2) Hiroyuki Yamauchi, Worawit Somha ,
“Comparative Study on Deconvolution Function
Dependencies of RTN/RDF Effect Estimation
Errors in Analyzing Sub-nm-Scaled SRAM
Margins”, IEEE Circuits and Systems
(MWSCAS), 2014 57" International
Midwest Symposium on 2014
,2014/08/03-06

(3) Hiroyuki Yamauchi, Worawit Somha ,

“Errors in Solving Inverse Problem for Reversing

RTN Effects on VCCmin Shift in SRAM

Reliability Screening Test Designs”, IEEE IEEE

System on Chip (SOC) 2014
,2014/9/02-05

o
(YAMAUCHI HIROYUKI)
70425239

@

®



