Embedded SRAM Technology for High-End Processors
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Abstract

Fuyjitsu is the only company in Japan that develops its own processors for use in server products that
support the social infrastructure. Its processor development strategy is to collaborate with the
internal semiconductor group and simultaneously develop the processor and semiconductor technology.
This paper introduces SRAM development technology, which is a complex technology combining both
semiconductor manufacturing and circuit systems. It fully meets conflicting server processor
requirements such as high performance, small area and low power. It is a technology that is essential
for starting up new technology and having it fully operational at the same time. Level-1 cache SRAM
speed determines the processor clock rate, while the data processing bottle-neck is determined by the
density of the level-2 cache SRAM. Thus SRAM is a key technology for server processors. As finer
semiconductor technologies progress, various problems arise and the variability of the memory cell in
the SRAM gets bigger. Consequently, development of SRAM that meets the server processor
requirements is getting critical. This paper describes our SRAM development methodology.

e T — T —
PAEBE BAEL VAL P F LES BO WP (SR ELBE)
TG T TA R SFEAIT T BT TA XY= NHERT I LU BT TA A SRR T I
/v BRSSP /v BB GEHSE PTR 7 v ST Wi
BIfE, /ST vy 41T SRAM BAE, Y—ATm SR BUE, =T w1k
DRIFERER, ey o A HIESRAMO I ¥y v MEESRAMO B I

s, e,

FUJITSU. 61, 6, p. 543-548 (11, 2010) 543



F A N E

B, s A X 5 EEan T
L7ty EENTIEME—MAREL TS,
=T uty FiIEMEGE, mEE, KIHEE I
KdDOLNTEY, EOMIERBEERAEZHEEST D50
1k % ¥ v 2 FAASRAMTH VY, LEOKR kL
TP I ERDBINEAEY OT 72 ABEEEZRD DD
2% F v v ¥ 2 ISRAMOBHEERTHDH, 0D
BLES, SRAMIZZ ot v DF—a L R—x
v hEFZR, Tuty Y L RERROFRK T D BT
LCEEICREILEZRD ZENRMEL RS,
SRAMIIFLIEZE T TH D ATV L & ZNEHIH
THEDEEENHLY, ZOHWKRAEFICRETZ &
Cha A FEHL LT E T,

—J7, EEREAN T L — T OERNZHE > THHME
Rl TV ABD D, SRAM®D A Y BV iEZ OFGH
BT RE S RAnGgE R & S X ORICE - T, A
EUENALE LTRDHNDMERE L ZEMEITR T DO—
WETZESTWND,

ZOX S IR OF T =T mt v OEMFE
7= % X 5 72 SRAM O B3 I FEH (TN EEIZ 72 0
DOBH DL, ARTIE, ZOHIFEDOH & Z Ofif
PAZ AT 72 & @O BRI DWW TR T 5,

SRAMBAFIZ & 1T S EifiiRE

MHEER A — Ty B AT TSI 2 BRAE U ORI bt
ffr T TRy, et AFEFoOY U RLELE X
5SRAM®D A E VU L OHEET 7 /) ay T LI
YIRS BT T D, L L AT BARNNEL A
HZET, TNEMEKTD NI URAZF ORI
(ZLB I AR DILE DD B ER0, TR O ARE)—:
72 E OB AR TR BT Ko T, FEREIR
LOINRRLTL D, ZORERE L TSRAM:R
FRIEEICNE R LD L s TE TN D,

— %12, SRAM® A £V v /LOMERE & ZENMET
M= RFT7ORRICHY, ATV BLVEZHERT D
Fo LR 2 OMIER NS <5 L PRI LT
BN, ZEMITETLTLE S, FEEOB LI
EABEDIZHHSEHRICE T, ERICHATE
TEMEDINZAE Y AR HBLT HMEEREL 725,
ZZCHEE Y BT D720, FREROBIE
EREFVIC, ThROBEEEK TR EES5%

544

B2 7eh, LizdoT, AEV B/AEFE IR
DRV REBVIT/ASL LT Z &R
AEVELOHEREMETT22LTHY, miKIZH)
g — T ot y¥ s LTOEMZM-T
ZEPREZ s CTEZ L EERT S,

SRAMBASE D EREA

ZDOE I RRPITEBNT, =Tk ES
R PERE, mEE, KT TE )72 SRAM % B 5§
DIeDIZEE BIFKREL FTRRO3MDEHL A Z1T -
Tn5,

(1) =Tty s A€ U E/LOR%

AE Y BVEIE RO RN A XD D0 Eei#E 72
bOLIEEZXT, ety OEMLSRAMOFE
AU U Ciifl & HREDO Rl {b B3 TH B,
FHOITT 7 ) a VRO RN D G AER &
L, MRITYH— "7 ety hicEkEEeAEY £V
DBFEEIT> T 5,

(2) R RE 2 fifik C & 2 [EBREL T O BH %

SRAMIT A €V &L & 2z filiEd 2 820 8 #
MBI TS, FEHLIT AT Y BAOHIES
TEICB LT, Jel OB D fERZ 1) CHANED
AP B ORFIE 21T > CTH Y, SRAM D Hifff
n— Rvy Z72FEELTND, ZHIIH-> TR
~ 7 mkEk & WAT U AR ) 7 S TR E SRR
VIR L, FEEENOSL EFICBRYHEAT
W5,

(8) ¥zl —i g Hiftom

FTIELOETEEB LM AT LD
U—ANr—RETNVEHEHBL, ZhiaSRAM4A
EOEK I 2 b—3 g VCRMT 52 LT, R
OFNEEBR OB A PR D 9~ & [FAIRFIZERFHEEHE T
BEMELTND, ZOTEICE > CORERT 7
0 YOS BT LRI vty Y OSEREEL AlHE
IZLTW5b,

T, 2o =208 OV TEEMICER <5,

BB AT EILDRFE

FP, PEROMHMEIC k- TIRET 2 RIBEA X
EEL < k5, SPARC64 Vifx 7' & & v SO
M L7245 nm RO & & EHSRAMD A £ VL&
Z OZAMEIE &2 R-11C7r 7, BIZRT X 9121 pm?
I H M7 A2 WEEIRIC6EH D b T oY A X ELE S

FUJITSU. 61, 6 (11, 2010)



VSS

-1 SRAM X <€V -E/LOSEME{% & S0
Fig.1-SEM image of SRAM memory cell and
equivalent circuit.
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Fig.2-Characteristic distribution of memory cell.
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Fig.3-Differential method.
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