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SRAMIZEITEFFvTEBR/AX(1/2)

'1
!

- I
. ||"||'I|||||||||\Q|||E|I||||||I||l|||||||||||| IOt
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Monitor array

» SRAMY 7O (B @miEsEL~NIL)
DT ARUVEE) T 1% 5L

» SRAMRIERDEIRR A &I
AoFvIT /A XBEEFER
TBIEEE: £200 mV,
BIE T 1.0 GHz

» BR/ARXREBELEEVRNTFBERE

ES T ik

X
J Memory cell
arrdy

%
Memory cell
arrdy
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Peripheral ckts. Peripheral ckts.

Memory BIST

Thermal diode
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QoBAE LB EHEEF Y AADA(L/2)

— 7T/14T SRAM + Divided control line + BEFRrEFE —

WLO

/CL

WL1

BEEEV)

350 180 90654532221511 8
FAeRTH/89(hm)

/BL

MO02 MO3

M10 M1l

M12 M13

]
—fvus

CL : Control line
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RIRESRAMD B EIEENMEIX KELERE
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TOXESDEIZHELT, HEET
7T/14T SRAMD FllfHZPIYEZ S5 EMN
AIREE X vy a7 —XTIOFVHIRE
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QoBAE LB EHEEF Y AADA(2/2)

Operation Voltage (V)

VMinB KU E N D LR

[JeT(Baseline) [Jword-disable [J14T word-enhancing

1
0.9 g 1 b oo -
08T o
Q. 0.8
ot o 90%
: (]
1 _ N 0.6
i e Lar
0.5
= T~ 7" -r- 0
03 L. 0 . .
Vmin Power

6T SRAM, word-disable(Intel ‘08)

B L TREEBERBEIEATTEE,
AMB, 0.5VTOEI{EHI AT EE ,

65nm7AERIZEBLAT 2k

7T/14T SRAM and DCL

S
]
&)
I
[o)]
©

7490um

11570um
Word shifters

Yohei Nakata, Shunsuke Okumura, Hiroshi
Kawaguchi, and Masahiko Yoshimoto, "0.5-V
Operation Variation-Aware Word-Enhancing Cache
Architecture Using 7T/14T hybrid SRAM,"
ACM/IEEE International Symposium on Low Power
Electronics and Design (ISLPED), pp.219-224,
Austin, TX, US, Aug. 2010.
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-90nm7AtAIcT128kb SRAMEY 21—V &5%5
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O0NM7 Ot ARICTERTEGF Y 72555t B (EFE(E

5Mb SRAM. XEYBIST. ZL*> 7 VEBR%YI—7

NORRERFELTIAL

‘AREVMEZTHAR LI AMNTOVIICDH.

POANNAT AR 1T

LR V10D

fERMAEEFRICKY., EFRICLEAN40mV~180mVOdVmin

EEMR (~21%) ZiE:R

BRTEGFYTE
128Kkb-SRAMLA 77k

495 um

Row decoder =

e e !

| Cell array, | i Cellarmay ||

|| Write-assist i e H | Write-assist :
|l elreuits (HEHEHAER | cinouits

e s m ==

Koji Nii (Renesas Electronics), “Dependable SRAM with Enhanced Read-/Write-Margins by

5Mb! SRAM.(128kb X.40)
........ I memory BIST'w/ assist lagiq

wvaise7)
lﬁﬂﬂm;f

Fine-Grained Assist Bias Control for Low-Voltage Operation,” IEEE International SOC

Conference, Las Vegas, Nevada, USA, Sep. 29, 2010
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Apblv for write-assist bias

—<-w/o Assist
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QCPUETILR—ZAD/N—FDxT7/VI7b 2z T7HRAIaL—ay
(Virtualization)IZ &5, I A BT AAT-IRIIRIEZEE
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CPU .
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I I: Generator
Matlab®/Simulink® & 2 CoMET™ INTCl lecMmTlILADIIATU 4
$3al—4 3] Y2alb—4 TN RIREE
WERSIim.

Y¥¢Matlab/Simulink : Mathworks It HERDAHR IS L—4&
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IVOVHIEIV AT LIZE THAERER T E(%)

4 A3 R — R ~ —
EEeTAHIEE L=V AT LA QoBZEE#EHLI-VAT LA
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e85 (C) B1E:EE (C)
S Py R S P S Py R P

0.5 | 100 | 100 | 100 | 200 | 100 | 100 0.4 100 100 | 200 | 100 | 100
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075 |l o |l ol o | o o 065 0o | o | o | o
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- 1050 REFYF (RB7ZRLRAZE M TER) 2DV TEEE
- 10 DRFEHIEZETE (AVth,pmos = 24mV)

RS, “IERBIBE F TOMETARMCEIERH S AT LU EEEHER AT T AT 472010-VLSIFRETOHF LU AH-, Juil K=, 2010/12/1
AL, VAT LURIVEE AR #TERAWN-TARO A TN IOty 7—FTH/F Ol - R, EFHHREEFSEMAERS, vol. 110, no. 317,

VLD2010-74, DC2010-41, pp. 125-130, 2010411 4.
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