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(57) Abstract

A memory module enabling a high speed access. A
memory module (MODa) has converters (3, 4) including register
buffers (RBUFa0-RBUFalS) that are provided between data
buses (7L, 7H) connected to a plurality of parallelly operated
semiconductor memory devices (M0-M7) and external data
input/output terminals (DQ0-DQ31). Because the bus connection
between the inside and the outside of the memory module is
buffered by the register buffers, the data buses on the mother
board is separated from the data buses on the memory module.
Thus, the data buses on the mother board no longer see the load
of wiring after the buffer registers, so that the load that should be
driven by the memory controller can be reduced, thus facilitating
improvement in the data transfer frequency on the memory buses.

MEMORY MODULE AND DATA PROCESSING SYSTEM

ﬁ:m%sh 0Q0-DQ1S CLK1 DQ16-0Q3T
MO0 ... SDRAM device
¥l ... SDRAM device
M2 ... SDRAM device
M3 ... SDRAM device
M4 ... SDRAM device
M5 ... SDRAM device
M6 ... SDRAM device
H7 ... SDRAM device
3 ... Converter
4 ... Converter
5 ... Clock driver
6 ... Control signal buffer

74 ... Module data bus (MDQ32-MDQ63)
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EDLL)10ZALTAHAB Oy 7ESCLK22ARIDY 7ES
CLK 1IR3 R/ ov 7ESCLK2AR I DY Y
EECLK1LEENCEA—-D/Oy 7ESLRRTILNTE D0
HRH sy 7ESCLK2R. M@ SDRAMFT/NA AM0O~M 7,
aVN—4 3, 4 RUVHIBEES NNy 77 6 It h. Zh s OB{EE
#rnvrE5LEN5,

CZCHIZESDRAMTFNA ZMO~MT7 Zh HEDOHEEICIDONT
WHICHNAT 2, BT 7 L AHWES/CS2, /RAS2, /CA
S2,/WE2RU7”KLZEBAddress—2iF7nv7ESC
LK2DubLthhzyv Y TE8BENG.E5/CS2EZFD00—LR
WZk->TaA~xy RAAYA VNV EBRT 2,3 FAIY A 7V
LoTHOTZEDMD 77t AHBEE RV 7 KL XESHSRATEE
L&hd, A9y K¥AL 70Tk, E5/RAS2, /CAS2, /W
E2RU7RLZEESAddress—20—HOL XVOMAED
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BHhFEEIN. ZOMABERIK->TSDRAMOBEABTHRES N
2.fziE. /JRAS2=%“L", /CAS2=“H", /WE2=%H"
DAEDLRIZ. O P RVRAMNA—=T NI FPIF 47T R
rEh, O 7P RFLVRARICHT 2E8ENTFbh 2, /RAS2=“H",
/JCAS2=“L”, /JWE2= “H” ofiaab®id. #5757 FV
ZY—Fkaxwr keI, . 07 RVARBEORICAT LT RV AR
AT R — NEERIERT A, /RAS2=“H",/CAS2="L"7,
/JWE2=“L” 0fiaADbRE. HZL7FVASA4 b REE
oo 7 L AZREEORICHS AT RVARENT S5/ bE{Ez
BRT B0

ZOBTIHE AETYVEY2—)VMODalc®T 2485077 €A
HEREZ. SDRAMFNA RICKNT 37 7 £ AKIHEE L AR
ALeEh2, HL.ABEAEYVEY 2=V 1 LOBOT — 5 A&
ExLF2EH. ATYVEY2—- V1R, 7oy ZiES5CLK1 (=C
LK2)DO¥Nb EHbLiub THoo@ADIZ Oy 7y VIZEIILT

— OIS (BxRhHaLiEaHL) #2175 DDR (Double Data-
Rate : ¥ 7 NF—% L —F) EROSDRAMO L kEZET 5. —
#i. SDRAMFNAZMO~MT7 X, fido@Eb, 70w 7{E5CL
K20t btz oA ICEABMLTCEHETSSDR (Single
Data-Rate : ¥ v 7 )VF—% L — ) XD SDRAMOHIH{LETEH
fExh s,
WHRAEYVEY2—)VMOD aDAMTF—7 AHIHHFDQO~D
Q3132w P (AEVEV2—-NVIDBEHRINETY-—F—-FL
DAEYNZADT—FNA@H3I2EY b)) THHOKXHL, ATVE
v2—)VMODatDEY2—NVF—FNRTL, 7THONAREEEE
T64EY PN THB. YT —R—FKDAEIVNRLETOT —F &AW
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B AEVEV2—NVMODaDEY 2=V T—FNALTDT—F
ERARRDO 2L ENB, TRICE D, F—INRL2EDT —F IR
V= b (F— AV BEERBEEXT—FNNZAOEY ME) & TP —Hh—F
FDOAFEYNZRLAEYVEY2—-)VMODa tDEY2—-VT—F )
2L DET—HT %,

HORICIEMEAETYEY2—)VMOD ad®F v 7EF & EHDH
BERT. B2RICRINBEKRIZIZO—HMMBEABI LTV B D, KEX
WIREIREALISICEREINTNWS, B2XDOHFTIZ. SDRAM
FINA ZAMO~MT., avNN—=%3, 4, 70wy RF4 N5 RUH
AEENY 77 6IXkL LI LBERERMEBRIELINTN S5 2RI
BWTVDDEUVDDQREREMF. VS SKUVS S QIxHEHEF
THEFHIBREHEFVDD QRUBEMIKEFVSSQRET—F ANy
TP ADEBICEALIN R FTH 5o

HIRICEHIERI L N—F 3D—BIDRENZ.HIZE1EY FOH
BF—F AHHEFDQOESDRAMFNA ZAMOD2EY FDF
— S AHABFMDQO, MDQ LIS h, ZhH6DEICEV YR
ZNw77RBUFa0bREZINTVWS,Z0MMOT—F AiHiED
Q1~DQ15kELTHEKEDL Y X Ny 77RBUFal~R
BUFal5shBEENTVW2. &L Y XA¥ Ny 77RBUFal~R
BUFal50HBMEIE—~TH>,

Wil Y A¥ Ny 77RBUFa0~RBUFalbRlBEEHRKE
HEAET . 4 MRERPFRENELVLY XNy T77RBUFalll
BWT. B1I1TRENZDRE, =7 AHAEFDQOKHKEINE
AINY T 7 TH DR ANNY 7 7BlLOBACE2BEDANL Y
Z%¥REG1, REG3DHEEATN, AAVY XY REG 1 DHHiEH
HP—FBC1EZALTTF—F AENHTMD Q 0 loHfhie h., BRI,
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AHNVYZAYREG3IDHARHEAY—FBC3IZALTT—F Al
HHFMD QO cHEfTh b,

HIRIBVWTCBCETREND HORFLT S AHNETFDQ
OIEASINERANY 77 TH B HAINY 7 7BCHET—F Al
HWEFMD QO L DRICiE. AANy77B2, HAVYXHFREG?2
RUHAY—FBC2HEFNRESh . Uy 77BCEET—FA
HAKRFMDQ 1 ORICk. AsNv77B3 HAVYRASREG
ABRUMAY —FBCADENREESINTWS.HEKLVYAFYREG]
~REGA4RKRUHANYZ77BC1~BCSF. #1337V —
YTGENDSLHASIhZHHEESS LR, 02W, fai2R, ¢1
—1W, ¢1—1R, 61 —2W, ¢ 1 -2RICE-TTvFEELH
HEEDEIHE NS MEY A I/ zxL—% TGENEHIEHES
Ny 77 6o IhsEEESLDY 7ESCLK2KEEDY
TZhOHIHESEERT 2. 24307V =2x V-9 TGENIK&L?
HEAARETHDRT 2, BICKRELRWSE, I3 —F 4% Eide
ERRICEERINTWS,

HARICEHEZAEYEY2—VMODazfnwkE70ty ¥ih—
PPCB@%%%&vX%A%mmﬁ%énéoN~Vfw:ywlé
yTik 7oty R—FEPCR—FEIMT I, 70y PFR—-FP
PCR—RDLI REEEYT—FR—-—FLHMT %,

TP —KR—FKPCBiZ~vA 47070ty PMP UZHRLICHEES 1.
<4 7070tyPMPUBKEAINECPUNR (YAFALNR) 1
LICERENCRINEAEYVILPO—FBCONTHERKEEINT
W3, AEYIL O —5BCONTWR, AEUNR12, AENR1]
3.5 74 v INALAREDEHEFREDORRZNAZCPUNR]
WAV T z2—RTHEHONZAT7 7 AG#@EITS>a bR —7T
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HDHMEBAENVIY A —5BCONTE/NSRIY bE—FBWVIEA
Yy 7= 0= EMENDZTI T4V INRTLAZET
ST4vIPIRSV—=SDESIRIS 7492 —-7GCO0
NTHHEEINLTWE, AEN213CRRKRZ24KT2IDE
(Integrated Device Electronics) 2> bo—S kgL TW
B AEYUNZL 2 REBBEORGEAEYEY 2—)VMOD a B
XhTnwd. 4770ty YMPURHIEEEEOAEY EY 21—
WMODaZzZAS Y AEYLLTY—VHEEBPLT—YO—RKidERE
CRAT 2, COBICRZIIE. 47070ty YMPUBRASL A E
DO YTONET RLVAEB[E 77 LR TR AEYIY bO—
SBCONTIR.HIRZ7 7 L AHIHEREZATINRL2ICHAT S L
HiZ, EXAAHETREZRAAT—FEAEY N1 2ICHAL, &
HUBETRAEINR L 2EHEESNAET—YEMDIAATIA Y
D70t vyYMPUIKEZ B EHEMEOAE)EY2—I)VMOD allxt
T3Fv7ERES/CSIBAENEY2—-VEBLLEADES LS
N, BIEAE)V I ba—=5BCONTHRLHHIITN S,
EERICIEAEVEY 2—WVMOD a7V L REES A IV TD
—BINRENDZ, EEHIIBWT,. AEVI bE—5BCONTI,
249, Bat oEBxET. /CS1=“L”, /JRAS1=“L"\
/CAS1=%“H", /JWE= “H” C&>TEYV2—-NVTIT 1473
Y RERTTALHEIC. OYPRLRAESRALIZHMANT 5. AT
EY2—)VMOD aD#IBEES /Sy 77 61, KZlt 0BT, Biad
/CS1=*“L”, /JRAS1=“L", /CAS1=“H”, /WE
=“H” %, 7ov7{ESCLK2 (CLK1) oMb EHbTvIT
SBT3, HIAESSNYy 776 ZZhiZBELT. /CS2="L".
/JRAS2=“L”, /CAS2=“H", /JWE=“H” IC&>TX
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EFEYFwTIPIF4TaTs RO TP RLVAEBTRALEZTZZER

HIEEHRIELLTSDRAMF NS ZAMO~MTIZ

WIS T B

SDRAMFNAZMO~MTE. KKt LI ARV FVTTIT4

Tavy RERBLTC. o7 L AZRDOEE%FALE
WicAEYaLbPO—5BCONTII.Fzlt 21

S1=“L”, /JRAS1="“H”, /CAS1="L

95
EHXETC. /C

”\/WE:“L”

CEDEV2—NVIA4 PMIT UV FERTTBEHIZ.ATLAT RV RE
BCAiZHIT2,. BICAEY2 O —5BCONTIE, EZAH

F—&D(i), D(it)2HHhT 2, 2D E, A€V —7BC
ONTIic&35—#D(i), D(i+])DE&IX, BIELY 7NV T —F L —}

KRT. 7ov I ESCLK1DOHEND (KRlt

2) RGBT H

h (KZlt 3)ICEAMLTITDONEAEYVEY 2—)VMOD a OHIHIE

ENny 7763 BHt4icBnWT, BigAEVEY 2=V 4 bOT

Y k&ZO0v7EECLK2 (CLK1)DubERDT Yy Y THRL,
hissLlLe, /CS2=“L”, /JRAS2=“H", /CAS2
=“L”, JWE= “L” &V AEVF VTS baATL FEAT A
PRUVAESCALZ7 L AHIHERI L LTSDRAMT NS X
MO~MTICEFIRICHIT B, £/, FIEES Y 7 7 61X, BIac A
EVFwTI4bATY RITBELT,. AV N—=43, 4574 hT—
ZD(i), D(i+1)DES] - XFIEHMBERIERT 2, ThIZE D, 7=
FABAMFDQO~DQI LICEIIMIcEZ5hEF—4D(i), D
(ith)id. 64 EY FOEFF—F L LTRHL 4LEY 2 —NVT—F

NZTL, THE##HEZN, SDRAMFT /N, ZAMO

~MTDF—% A

HAWFMDQO~MDQE 3 &AL TEFNMIZEMOSDRAMT

NAZAMO~MTICEERAEND,

CZTHIGGES - LI EREBEE BICHIT 5. FlX

FiFDQOIK
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Byt 357 —4#D(1)0 X270y 27ESCLK2 (CLK1)
DOMBEBDICAMULTLVYZYREG LI . REtDT—4D
(it1)0 X7 w7{EBECLK2 (CLK1) OMBTHHICEABLT
VYZSREGIKHDIAFNE.ZLT/70v P 7{EECLK2DRD
MBEDNDICABPLTRADLVYZAYREG1,REG3OHANEHD
hT. —#D(i)0, D(i+1)0 BHFMDQO, MDQ 1 IcmiF T
FIMHIE N2, 20D FDQ1I~DQ31IEEZALGNET—FICH
LTHREIL LD ICEY - EFE#INh DB,
E2XAADE.ESROFTIEAR—OY 7 RV RICHT 2 — FEHE
HKabhzd, b, A€V —5BCONTIX, Kzl t 5ICHE
x¥gT, /CS1=“L”, /JRAS1=“H”, /CAS1="“L".\
JWE=“H”IC&hEYVa—)V)—Rav s FERTTIEHIE A
SLPRVAEBCAjZHNIT D, ATV EY 2—)VMOD a Dl
EENw776i. 70w Z7ESCLK2 (CLK1)oub bz
yUIHEBT ARt SIS BT Ya— VY —Favr FESRT %,
HEEENy 776 IhicmELT. /CS2=“L”, /RAS2
=“H”., /CAS2=“L”, /WE= “H” CL>oTAEVF VT
)—FaATY REASALTRVRESCAJ 277 L AHIHERI &
LTSDRAMFINA ZAMO~MT7ICEIWICH I TS, SDRAMT
NAZMO~MTi, KAt 6l XEVF v 7Y —Faxy R&EF
LT A L7 RLVRAROEEERBGT 2, B L7 FLAZRDHED
R %t TICSDRAMF NS ZAMO~MTOF—% A A FM
DQO~MDQ63HPH5EYVa2a—NVF—FNRTL, THIZ)—FF—
ZD(j), DGtHBEHKIcHhEhD, COHIEHECHRBL T,
HESNY 7761k, M2y NN—43, 4V —FF—%D(j), D
(Mt AF - EINEBREFEEZERT 5. ThICXD, EV2—-VT—
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ZIZ2TL, THEO®EFZ—4D(j), D(j+1)iE3 2Ey hIDF—
FAEHEFDQO~DQI 1 ASEFINICHATING ZDHIIEE
. By 7 VF—F L —brERiICEb, Jov I ESCLK1Dub
ERhzy Y (KHt 8)RUILLTHbTyY (KKt 9) OXNGICHE
HMLTITbh3,

CZCHIGEIES - BRI AR EEEZBICHET 5, SDRAMTNA R
MO~MTDOF—P AHAKFMDQO~MDQ6 325 AHHICZ6
4 POF—FDBEY2—NVF—FNRTL, THEHRHEEI WL &,
piziE. FT—Z A FMDQO, MDQ 1 2o MO =T —
#D(j)0, D(j+1)0 ik, ymw2{ESCLK2 (CLK1) DibL
DOICEABMLTLVYAYREG2, REG4CAFTNICTvFhdo
Z2LT/70v I EECLK20ORDLEENDHDICEHBHLTLVLYASR
EG2DF—%D(j)0 BF—F AHAWFD QOIS HAZTN, Th
7 Ow Z7ESCLK2DUbTHhICEBPLTVY XS REGE
DF—4D(jt1)0 BF—P AHNHFD QO SHIINDS, £Df
DWFMDQ1I~MDQ6 3»5#ifichdF—FICELTHAEL &L
ST - I EHREINh D,

DESFHALERIOAEYEY2—=)VMODalzihid. a2 /)N—%
3, 4RAEIPSDEEAHAT —FIIH LU TIIES - BT EHZ TV,
A ADFM LT — % 5 LTS - BAEREF N, RADF—5
AL — MR T2HREERTFEREUTCOMEEZET 5, LED>T,
AEVEY2—)VMODaD AHAHEIEEEMNAETY N1 2DNR
BIENEL —HAAEVEY2—-VMODaDEY 2 =)V T—FI)INRT
L, THIZHLTEZNED HEETNARBPLEVWERZERETLIZ L
MTED, LEDN>T,. Y —KR—RPCBDODAE VYN LDESTHRK
BEDBEVHERAEEOSDRAMT /N, ZAMO~MT72HWVWS
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YHBTCED, Bl ATV MO—5BCONTOEVE (v rr—
Y OANER Y FE) OHIREIC SR,

BT —FR—FPCBLOAEYVIO—-5BCONTLEAE
DEY2—)WVMODaWOSDRAMFNAL ZMO~MT7 LDOHETOD
F—HDRhHiFLY ANy Z77RBUFa0~RBUFalb5
ENALTADRSE, ZhiCEhiE, ATV EY2—)VMOD adAER L
AEE DN R EHRIEHIEEL ANy T77RBUFa0~RBUF a
15Ty 77) oy rEhdhs gicv—R—-—FKPCBLDT—%
NZLAEYVEY2—)VMODa tDEY2—-NVF—#)XTL,7TH
LA AEING, LED>T. XY —FK—FPCBLOF—F 2B 5
FRiEL Y AN 77RBUFa0~RBUFal5UBOEKRA
HDBRARRHD AEYIAL PO —5BCONTHHRETREARZ
EBRTE2. chickb, AEYNR12LOF -V EGRERFEEER L
XVBIELDNBRICRDZ, Thbb, AEVEY2—-)VMOD ad A
HhBEEBHS ZR/METBIENTE %,

¥ AEVEY2—-)VMODaDEY2—-NVF—FNXRATL, TH
FIeoW T ABRCESHRARPERBINZFIZEEL INIITEN
BEIBERDATVEY 2 - V270 v P R—-FICRETEHE. T
Oty R—FEDAEYNZARZAEYVEYV 2 - VA~NDARDKE
BRARKERPICIEZHRAETEILICRZ,LYAY Ny 77RBUFal
~RBUFalbs#ET3LELEAET)EY2—)VMOD adif&HIE,
AEYNRRAL12LEBIZ2ZOL RAFOHBIZIERENICRLS RS,
LEDST AEYVEY2—=IVMODaWDEY 2—VT—FNRTL,
THETR, OBV 2HAMOT Y EEDNAERIC RS0 AT
DEY2—)VMOD aNOBERAKEBDOA LS LBHNERIC RS

EORCEEIXIH L TREESEEZEHELEATYEY 2 —-VM
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ODbORINRENDE, ZOAEYEY2—)VMODDbIZ. SDRAM
F)S4 AM0a~M7atMOb~MT7Tbz&L. 8 DOSDRAMTF
NAZMO0a~M7aldF v 7&REFT/CS2alckoTaATrF
YA 2 NVHIEREN. SDRAMF /NS ZM0O b~MT7 bidF v 7&R
EE/CS2blckoTavy RYA I NVBIERING. T v 7EIRE
E/CS2a,/CS2bid. AAhoftiaahdFy 7EBRES/C
Sla, /CSlbizsiiadh, Fv7E&RES/CSla, /CS1
bliBIRMICAND — AL F—TNICENE, ThIZXD ELIXOD
FITEAEYVEY2—)VEICSHDSDRAMT /NS ABHE#HINT
WEDIH LT EBERDOAETYEY2—NViE 201 6HOSDRA
MFNA R EBBELUTAATAIILHNTES, M. BEOXTRHERRLE
ORTREMAMICEHR L THIH., LR HERAUAOEREE IKEH
LTHd,
COMRICBVWTEY2—)VF—¥)XATL, THOAR B (BLR
EHRRUFEREBHRS) IWZ 208 AT —2 A Hm+FDQ0O~D
Q31LEY2a—NVF—FN2RTL,THOMICEREKI Y N—F 3,
ADFEBINTVWADT, AN—F3, 4CEEFhBHEELL AN
w7 7OERICED. SDRAMT /NS 2% 2 {E#EH L 2% 6 KOWAK
TH ABF—VAEAHFDQO~DQRI 115 ARELEDEI M
BEIKOAEYEY2—-VMODa b EENICALTH S, ZDOHIT
HAEVEY2—VMODDbLEDEY 2 —NVF—=F NI 2MADS
DRAMFNA Z&ERLTVED, ThIZRS T, S5IEEHMEDS
DRAMFNA X &HEHE L THHEDR,

(U RENw 7770 ba)VER)

RISV Y RNy 77 EAWEREEREEICTD b NVERZTT
S3EIICULEATYEY 2=V EHRBT %,
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BTHIZEZRDRAMORDHICSDRAMZAWT Rambus (5 ~
N2)rEeo7o b a)VEEARICERSEEZAE)EY 2 -V O —H
BREND, ARICRENBZAE)EY 2=V MOD cid. #5XZH
FUBMBEERKOERTMCATBEOERBZ Y —U PRI NTHS L5 RE
BER2 21, PIZIE16MHMDSDRAMFINA R (FEEKRERER)
MO~MI15kRGZao bbayarNN—42 3IBEEINTHED. 7O b
anaYN—4%2 3, FICHEBEIhRWAE, 1 EOEBEEERRDE L
LTINS, 7o balarN—423 k. 7oy RS54 N
25, 70 b)VEIEEIER2 6, LEEEEEZETILOXAS Ny T
7RFUFO~RBUF15 AtHAI»Y—FIOGO~IO0G15RY
HAIVITVzRV—F28REEET 5,

WL SDRAMF/INA ZAMO~M1 5 ZEFF—F AHHEY M
MELZA4EY b (X4) 2ZN3B, 2TTRENZDHDIFEE64EY bOD
EV2—NVTF—INATHD.Hil 6MOSDRAMFT/)NA AMO0 ~
M15D0F—% AHAHFMDQO~MDQ6E3RFEY2—IVT—7F
NZ2TOEFSBECIMALIMGTHESINA TN S,

IOPO~IOP15EAEVEY2—)VMODcD16HDAH
NHEFTH DBV VAN 77RBUF c O RUAMAT—HI
OGO . AHHNEFIOPOLHEFEXSDRAMFT NI AMOD4EY
FOF—H AHAIHEFMDQO~MDQ3LOHMICEHEZTNTWS. X
OfDOL ANy 77RBUF1~RBUF15 AN —1F 1
OG1~IOG15yRAMKIC.AENHEFIOP1I~IOP 15 LHIG
SDRAMFNA ZAM1I~M15 L TEETNTWVWS. BTV
929Ny 77RBUFO~RBUF 1564y b FN
Z29%MALTC7OMI)VEIHER2 6 ICERRSNLTW 3,

BIHCBVWTRENCZOHFMPREINEZALNAT—FTIO0GO0
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CBWT, AHAWRFIOPOKRENNICEZ SN T —F Ik AAN
vy77BC19%ALT. BRAHVYZYREG11,REG13,
REG15,REG17ITvF&Eh, 4y PEATHAY—FBC
11,BC13,BC15,BCl17#AaLTHhEnhsd, =7, Al
HTF—FI0GOSEFMICHAETNZ4EY POF—FIEHAV
YZ#REG12,REG14,REG16, REG18ICHFMIZ>
yFIXh, SvFahkr—rdEhry—r+BC12,BC14, BC
16,BC18%#ALTHERENMIZEANYyZ77BC20»5AHN
WFIOPOIEZONB. ZOMOL Y2 Ny 77RBUF 1~R
BUF 15 8EKICHERIND COLI BTN EZLIAFINY T
RBUFO~RBUF 15 . AHEAHFIOPO~IOP1S525
AHEhhz16EY bPOF—r24MOENTFT—FEBIZ64EY MO
WHF—HICERLT. AT RNZ299AMAYF—FI0G0~1
0G15W52%.FkE.LYR¥ Ny 77RBUFO0O~RBUF 15
F ARAY—PFIOGO0~I0G156525603%64EY bON
FlF— %16y NEMDA4MOT—FICHEFERL T AE I F
IOPO~IOP15hoAMICHAZEE, 2ORMICBNT. LTV R
¥y 77RBUFO~RBUF 15 EYa—-NVTF—FNR2TR
VCavy RNZR29 L AHAMFIOPO~IOP 15 LDBOEE
EBRFEEERT D,
AEYEY21—)UMOD ctMT2H4E» 5077 & ZHHEFE,
Rambus (> /NR) WRFEZhB L5370 baVklEREEESN, S
DRAMFNA R TB7 7 AGlHEL IZMHES NS HIGE T H
FNOVEIEERR2 6IXALABFIOPO~TIOP 15 5HtaaN
2ARY KNI Y PCEERTVWEHRE LY VX MPESRAAN Y
TANROT7 FLZERZMEHE L CERAL.BSOHENERSI LS
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LEZOMGHERPODMT I, UFMREREZAVWT, BIEcSDR
AMFNNA ZMO~M1 2532577t XHIHERI Z2HAT %,
CO77 L AHIHABERIZ. FEINEABOSDRAMT /N A BIF
BYVINTF—FEELV - PIRIBEINZ 77 L AHBESRTT K
VAEBTHB.BLITY KTy hHBEERAAY VTR FDBA.
LHATY N7y POBRIEKMSESAAT Y BEAHAWFIOP
0~IOP15»6 A3,

B Bv 7 FSA4N253AEr ot 70y 7ESCL
K1ZAANLTHABEZov 7S CLK2Z2EMT 5. ZOHITIEAE
yowZEBCLK2EAE 7oy 7{ESCLK1IECMLT2aAEE
hT\W2, giccAB 7oy 7ESCLK2iE, @iGcSDRAMT/NM R
MO~M15RG7O I)VEIHERR2 6 REICHEIN. ZN5DH
EREI DY VEBLENE.HEXSDRAMFNNA AMO~M1 50D
BEEIE IXTHBLEABTLRALUTH %,

WYL IV IV cxL =528k 70wy K5A4)32 5H5HEIEC
yov/{ESCLKL1, CLK2ZANT3LHIC. SDRAMT/NA
AMO~M15~DHAET—» AHDEEDIETRZ 70 b 2)VilH A
B26D5ANLT iRV PRI Ny77RBUFc0~RBUFc
15 RUAHAY—FIOGO0~I0G15DHIHESEERT 5.5
TRICBWTHRHEIEESIZ. AHEEES 61 0W, 5 v FHIEES
$p10—1W, 1 0—-2W, ¢ 1 0—-3W, 1 0—4W, y— DM
HEBS1LIW. = HEFSS13R, SvFHIEHESS 1 2R,
F—rHHEE612-1R, $12—-2R, ¢12—-3R, ¢12-
4REZND, BiC. 7o P )VEHIEEEE 2 61k, AAEFIOPO
~I0OP15hsfthahza~y Ry F2BEZERLRTLE
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