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An On-Chip Memory Enabling Minimum Energy Point Tracking
over a Wide Operating Performance Range

JUN Saiomr»®  ToHRU ISHIHARA' HIDETOSHI ONODERA'

Abstract: On-chip memory is one of the most energy consuming components in processors. Aggressive supply voltage
scaling and adaptive body biasing are thus applied even to the on-chip memories. In this paper, an on-chip memory
is designed to investigate a minimum energy point in a 65-nm FDSOI process technology. Unlike conventional on-chip
memories, it employs standard-cell based memories (SCMs) as an alternative to conventional 6T SRAM macros, enabling
it to operate at 0.3 V supply voltage. Then, simultaneous tuning of supply and threshold voltage is applied to the SCM,

which enables it to operate with minimum energy consumption under a specific clock period. Measurement results show

that the energy consumption of the SCM is reduced by 32% in comparison with the conventional DVFS technique.
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N, BIFEOBERE AR, EHETINF-IINTD
BFHEET AT —DEENHARTEZENFERNTHD.
DM&O)%% ¥, BICHHENLITD T DEI BT A
IHWT, EIFET & BENRET DR RN E AR B
%&{ﬁ IZRBZLERBLTNDS,
M7eAUT—RIIFL, SCM DEHEETRILF—IZ
WHEBHMMEE T RINF—DEEZRUEERZRNS I
RY. “DVFS VBB=**V"§ & U “DVFS + ABB (Mea-
surement)” & FENPNARIH 7 LR U T —ZIZHIET 5.
ﬂNTS+AMMAm@mMMmMVﬁiﬁKHKBPT%
X N TV B R KIEGEIR O MEP 1238\ TR T 2 B
ﬁz%»# BEUHMHET )V F =D (1) IZEHL
7z MEP $1#f D 51 (Veg, Vop) ERALZRERZRL T
%. 127U, Ve =0V 5D Vpp = 1.2 V ORFD U Il
BEEZN I VVAZLVNNY I al—Ya VY TEBRIEIC
L ORD, USWEBLEZE AVyy, 5 Vg B LU Vpp 124
UTHIBIZE T 2 8 IEL, TNOHDMEE a BLUN,
NI VVALBEROBREENS T v T4 Y TIT&Y
K>z, MEP ETSCM WEET S &, HETRILF—D
X 11%53 5 24% D% D 22 EB U, HIZERHE
TANF— L BN BE T I E—DEERFLNT NS,
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F72, BETNVANSES N2 & FEAMEAY Fmax 8 MHz B
EDMEP IZ BWT +14BNDORET TS, ZOF
FIESTHR [9] THW S N BTGRP FEF Y TI2H 0
TELWIZIERRLTWS. “DVFS VBB=**V"D\\3h
DTF—42%, BHREEMES 2D, FHHETRLF—
DEGNER LU T WD, DVFS il IR O # k) H 2 = )
F—DEIGH “DVFS + ABB (Measurement)” & K ¥ < 52
22 EIEFEEIZE VT, “DVFS + ABB (Measurement)”
CHBU 7 DVFS Gl OB TRV X — DA —/8=~v
RDEKRT D, Sk [8,9] THRARSENTWD & S1IZ, MEP
BT, BHE T RVF — EHHE T AL F—0EIE
WEHETHD ZEMNERNZIVENDO LN, £z, BN
ICESREENE DY, AR 2 B EMERE RIS S5V TR
BIAINF—2 BT 2HENDD5E, BNHETZ LIV
F-—BLUHNHEI XN X -0 2 RO/, HIHE
FEB & OHEMREEDORIRFBEEMPALETH L Z LR
DFER KL VHEND S 7.
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