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Abstract

tion of operation data was introduced into fast inputs,division of bus data was made to multiple bits of comparator; ga-

In order to reduce power consumption of SRAM, an optimized SRAM was presented. Technology with iscla-

ting clock was added into big clock network, many modes of power control and isolation logic were increased;
SRAMG64K X 32 was separated into 8 sub blocks of SRAMSK X 32, which were connected with signals to select chip
through logic of one selected from eight so that only one of sub blocks can be in read-write operation. The optimized
SRAMG64K X 32 was used in SQOC and power consumption of each part was measured by adding bypass logic. The SOC
design was successfully implemented in 90nm CMOS process. The testing results indicate that power saving of the opti-
mized SRAM64K X 32 is 29. 569% and area only increased by 0. 836 %%.

Keywords Low power, Isolation of operation data,Division of bus data, Mode of power control, Bypass logic

LBk E 5L & 5 (global positioning system, GPSY G H
HIThFER(E % GPS Sl a0 FERE 4l
HAEHBEEVIEENEERNEZ — MR AXFHEHEE
GPS WG R M EE A AR 4. B, 8 2014 5 LR %
(system on chip, SOC)# 94 % ik H B AU 8% LA SR Zh Rk
BIERES AT HIED L, GPS M thfF A X — R R 1. BE¥
SOC Bk E 2%, #x ANFEAESR B DHFEXT G T8 89 TTEkE >k
B, a2 R AR i A S 25 TR B 2 U IR TIFE IR
TRIEEANE. BRARESBEYL %2 (static random access
memory, SRAM) 2 & & F 8 —# , Bk ik A3 SRAM 3
FERERT MR (R A SOC RThEEDY, RIT|H T — Rk A
SRAM W TIFEM AL T i TR B 3 A w5 AR VESK
e B AR 0 L B B B B R BEAT AR B A H A K
BB KR 48 S hn T B Bl B A R B IR L R IR R A B
BB % SRAM64K X 32 430 f# B 8 )~ SRAMSBK X 32 FHt,
A B LS TR SETHE.FERN RE—
A FHATFEERE,

1 SRAM RY{EIhEEMRL
L OBRENRE

FIR5 B #1.:2009-08-28  #&4% H #1:2009-11-01

T R R e O L S0 A BSOS AR, T LLKE S B A 5 L B
A HCABIR AT RREIT L e A e SR A 00 T (B L e B
BRI X RERE AT BRI DI#E . T E AR, I 1 BF
S

dissipating
circuit

1 RS R

H T Power dissipation circuit H g # %5 A Fast input 8
RO E G KR, & 2 Bi7R. #A0 Latch ¥ Power
dissipation circuit B, B #) %8 A Fast input JRE, ol /0 H 4%
BAThEE. HEBUS RS KatebErutia, Bim s8I,

Power a
dissipating F=
circuit

B2 BRERREERRE
1.2 BEMESE

AN 863 ERESESTH (2003AA1Z1410) , FE A RFI2EH S (60276028 ¥ 8],

EiT#1981—), B, E 4, TEWFEF M AEEL AR, E-mail; jawang@mail. xidian. edu. cn,

+ 301 -



SRR 0 AR 20 B RS A B BUR AL A
MBS H WAL ZE7F A4 25 W2 B I (memory
built-in self test, MBIST) B}, & 5o 32 (M E3EE A SRAM,
RIGIEHIH5E ABIEST R, BEASNIA B ITIES,
BREAREIRE S, A E PR MEEESE ARE#TT
Hedgent, ¥ 32 U EEES EE 1 AAYE 31 07, RESE M HE
BF AT AL A . T LART 9 Eh 45 el BR R R R AR AT 1
B, ThEe k. tRLRTRI B BEANE 3 B, B i a fil b
S HUCERFEAERR P MBIE S5SMRE ARE. LG
BrnA 4 BN BB A FENRSEAT RO B, W54
TIh¥E,

a
>Bank c—

Bank [2_¢db

a=b

egister
Bank

= L (
B3 BB SET AL

egister
a[0:30]——{ Bank |—{
— egister]
Bank la_eq b

clk

egister a=
bf0:30] Bank —[_

1 [Register

Bank
P

| E—

egister
P Bank

B4 BARBES BRI

1.3 [ TiEmteh

AT RRARThFE , BN T | J#2 8 B (gating clock), BIAT]
Bt Sh it ir R E A R R BS HO AR R SR EIA
gating clock &M RIS HMRAIF MR HE L. EFE 43
BRI K RFETHR. B—DRIBTAI LT A gating
clock ¥ 238 /bt P B B2, 37 AT BRI 32 BB W Y 37 A7 25 1Y
WERThEET,

B 5 R B, BRSSPl & B8 R .  TREKTIFE,
3| AT gating clock, {1 6 fiias. i FHEIEER (atch) LB T
Ti#E—(MUX), HEIAT 51 TER gating clock.

a0 ol

EN

Tk

B 5 FIATTEER AT B

data in data out

b Q
N Wi
ok

B6 FIATTENhE R B

1.4 SHEEREHEN

FELIATAY SRAM o, & FREBR [ if 40 T W R T )R 256 A
RS FFURR K, ATHGIAT SRR HFRIES
FRREE R ER R E GRAHIFOCRES . # A MBIST
B Z AT, Soxt MBIST #£§1 48 D782 3 i 2 |t 47
Scan Wiz, EMRIEX FB /M B AEIE# THE. RIWFEZEEA
T BEAR SRAM ZhFET AR SN g I B 4, B A S A e, 78

+ 302 -

Power down Bz F A MR oh#E. 24 SRAM R7E# K
A, A AHF MBIST #5528 F0i B B R e, R1ABT
BT HEBERFER T RENTRRE.

#1 BREHEXIERES

BAEER MBIST # 4% SRAM fkrpiHE# RAZH
Scan # X # X Vis Fi Fin Fia
MBIST # i # R i Fi ¥ bis
E¥ R * Fin b *
Power down 4 &, * X b X

% SRAM H—FHR KA, R M ags. hTH
1HEZsidE VDD 5 VSS 2 (8] ) 38 B 5 3% i R e B i X
HRAMRIRITHAMEERES. RESBhE5N4A8.BHR
585 A b LA —N K, H R, B A
ez, _HASIREEEHEEIE 7 FR . MA BAK
B R T2 #:E T4 Wi, SRR M 88 Z MK, FHitk
B RA R RALE.

vDD vDD vDD

A @
BEw
mﬁ#ﬁ)\;ﬁ

L PN

vSsS v8ss vss

B7 —HASTREZHAE

2 A SRAM HyUK

2.1 #@hikAO

T K 3h%E,8 4 SRAMBK X 32 i — N\ —BHE
FETHM R EFESHE, @R A - FRATES
KA, X 84 SRAMSK X 32 #H j —ME T SRAM6G4K X
32(low power SRAM64K X 32, LP SRAM64K X 32),3% SOC
Wit4 90nm CMOS TE B IR A . &R EHABHA—E
AR

% SOC i+, HiF £ MK, #in MBIST W4
K Scan WA A/V LR, USB2 Wi EA%. T
FrEW SOC HyAR FIRLER, 6 F 45 — ROt ) S T R 04T
B A X e ) S T S MBIST #EH1 28 m—1
ARRBVOT . #F AWK FE 8 B, TEST R
“1"3E AMARE R, TEST H“0”# AEFIHRER R, Wik
& Test_Vectors i3t GPIO[15:1274 4 Pad 85 A, FIk k&
HEamRE R, Y GPIO[15:12]%“0011”, MBIST _test_en
H“17, 3 B HAth test_en H“0”Ht, B 5 ¥ A MBIST Hli
K. BFiK SOC (EF L M AERS, B A MBIST Wi
Jei » FIE A i E bist_sell4: 0 RBEFEMX AN, 4
bist_sel{4:0]28“01010”Bhi& 16 SRAM6G4K X 32,

TEST I

croisaz] X Test_Vectors X

One test en ——,

The other test ens 10

A8 #HARRERFE

2.2 Wik A®
R T R R4, 75 i 6 B 4 R, LP_bypass
K T_bypass ] 43 5 ¥ §I {5 D 5 1 25 Fn 3 1 1% 48 35 B% (by-



pass) ,HEHIAY bypass B3 UE 9 ff/R. # LP_bypass=0 H
T bypass=0, HHI 4] 89 & SRAM K IhFe48 K8 H =
FINFEZ AN 45 1P _bypass=0 H T_bypass= 1, 8 il i 19
£ SRAM K R DhFEZ BRI DIFEZ fT: 45 LP_bypass=1 H T_
bypass=0, I AT 44 62 SRAM K I 328 38 () Sh e 2 Fl 45
P _bypass=1 H T bypass=1, .61l 5 A2 SRAM I
FE. Hh T A E A SR A B S s A
A

I KL ' L_@A
| ouT

LP_bypass

B9 IR HEANGY bypass B4

T_bypass

3 ML R RIS

X2 RRIBMAMENULERE LS NMLE
SRAM64K X 32 ThFEREAL T [(30. 704— 21, 625)/30, 704 ] X
100%==29. 569 %, FAR{LIE N T 0. 836% . 1 B BIFFiEAS 1E
SOC K MM 2K 3 T 80%. % SOC it A PR 71
257 Bl IX Rp SRAM, T 2 T FE s AR 806 X 29. 56970 =
23.655%.

F 2 RIREILARTE KL R B4

SRAM64K X 32 AV HARMH HH(mm?)  HE(mW)
e 1,20 132 3. 697 30. 704
%G 1.20 132 3.728 21. 625

HEIE  WHARMAS ARSI ABRERREEAR N

e E R B Y 32 (R BOIE 4 B RS 1 A BUR 31 A i R A
FRAKT Ck— AT S MERTEEESIATEZR
BRAERE R, AR IR A TR B SE PR Bk I B R R T SR
7505 SRAMBAK X 32 47 7 8 i SRAMBK X 32 FH, {18
R R PR TRERE. B SRAME4K <32
7 FE] SOC w318 bypass B35 MK H A ThFE. ML
wEE il {0 JF B SRAM64K X 32 THFEREK T 29. 569%,
RN T 0. 836%.

2 & x #

[1] Marinissen E K, Prince B, Schulz D K, et al. Challenges in Em-

bedded Memory Design and Test [C] //Proceedings of the De-
sign, Automation and Test in Europe Conference and Exhibi-
tion. Munich, 2005.722-727

[2] Hao Jie, Peng Silong. Power-Driven Circiut Netlist Multilevel
Partitioning Algorithm [ J]. Journal of Computer-Aided Design
&. Computer Graphics,2009,21(2);190-195

[3] Hobson R F. A New Single-Ended SRAM Cell With Wire-Assist
[J7. IEEE Transactions on Very Large Scale Integrated (VLSD
Systems, 2007,15(2) :173-180

[47 Sinanoglu O. Isolation Techniques for Soft Cores [J]. IEEE
Transactions on Computer-Aided Design of Integrated Circuits
and Systems, 2008,27(8) : 1453-1466

[5] Levacq D,Dessard V,Flandre D), Low Leakage SOI CMOS Static
Memory Cell with Ultra-Low Power Diode [J]. IEEE Journal of
Solid-State Circuits, 2007,42(3):690

[6] Roy K, Mukhopadhyay S, Meimand H M. ILeakage Current
Mechanisms and Leakage Reduction Techniques in Deep-Submi-
crometer CMOS Circuits [J]. Proceedings of the IEEE,2003,91
(2):305-306

[7] YuY,Zhao Q,Shao Z B. A Low Power SRAM/SOI Memory
Cell Design [J7]. Chinese Journal of Semiconductors, 2006, 27
(2).318-322

68] Dutt S, Verma V, Suthar V. Built-in-Self-Test of FPGAs with
Provable Diagnosabilities and High Diagnostic Coverage with
Application to Online Testing [J]. JTEEE Transactions on Com-
puter-Aided Design of Integrated Circuits and Systems, 2008, 27
(2):309-326

[9] Lee C Y. Design and Chip Implementation of the Segment
Weighted Random BIST for Low Power Testing [J]. Journal of
Low Power Electronics, 2007,3(2);206-216

{10] Tan E M,Song S D,Shi W K. A vector inserting TPG for BIST
design with low peak power consumption [J . High Technology
Letters, 2007,13(4):418-421

[11] Wang Fei, Hu Yu, Li Xiaowel. Deterministic Diagnosis Pattern
Generation for Scan Chain Faults [J). Journal of Computer-Ai-
ded Design & Computer Graphics, 2009,21(1).6-11

[12] Kim Y, Kim K, Kim I, et al. A New Scan Power Reduction
Scheme Using Transition Freezing for Pseudo-Random Logic
BIST [J]. IEICE Transactions on Information and Systems,
2008,e91-d(4):1185-1188

(L35 286 1)

Donoho 7. TiE FAT(EM B (bR R MR AL IR, 52
SN LA 3 B B A L IR R ST A AT e
AT R AR T IR A

& £ X

[1] fiEE. IS S AR TR ALM. 7% 75 %308 K
mxk, 2007

[21 Schreiber T. Interdisciplinary application of nonlinear time series
methods] J). Physics Reports,1999,308(1):1-64

[3] Schreiber T, Richter M. Nonlinear projective filtering in a data
stream[ ] ]. International Journal of Bifrucation and Chaos,1999

T4] skedAs, PhBA, o i B 2T RE 70 45 OBUHR R R I SR AR
BRI AR . A ARBHEHE R, 2002,12(6) 669672

(5] FMEEA S SRUEAS ANEIR. B/ ROBE RE Y s 7 i A i+ (D .
Pk Toalk K224, 2003, 21(2) . 218-22]

[6] Donoho D L. Denoising by Soft thresholding[J]. IEEE Transac-

tions on Information Theory,1995,43.:613-627

(7] RAHUH BEE. BEHLIE S AL M. PRJRTE M ARIR Tl R R
#t,2002

[8] ChangSG,Yu Bin, Vattereli M, Adap tiveWavelet Thresholding
for Image Denoising and Cornp ression[J ]. IEEE Trans. Image
Processing, 2000,9(9) ; 1532-1546

[9] LinL,Holmes W H, Ambikairajah E. Adaptive noise estimation
algorithm for speech enhancement[]]. ElectronicsLetters, 2003,
39(9):754-755

[10] Yamashita K, Shimamura T. Nonstationary noise estimation u-
sing low frequency regions for spectral subtraction [J]. IEEE
Signal Processing Letters,2005,12(6) :465-468

[117 Tsai W H, Wang Hsin-Min. Automatic Singer Recognition of
Popular Music Recording via Estimation and Modeling of Solo-
Vocal Signals| } 7. IEEE Transactions on Audio, Speech and Lan-
guage Processing,2006,14(1):330-341



