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Hlps : RORBZEEFIE A (Source/Drain
(S/D) saturation current) » W : S@EEE L : @
BRE - p 1 ZBE(mobility) ~ C,, : BIBEEZ
EBME Vo ' BIRIBIZEBREE \V,: PIRER
(Threshold voltage) ~ A : 3BEFEE S (Channel
length modulation factor) ~ @, : FERIIREAFIE
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Hohe, : E2PIBFTEHRH (vacuum
permittivity) ~ k : FBE N BREERT,, : FENE
BrEBE -

FIBNC, B L - IRARBERENSBSECEE
FEABEN BHE(High-k, HK)BINSBE (FEWHFO,
HZr0,) - BLAUSIOERMEENES - HT, AR
EHNZE20AR? BB RERSARBRABTR
BRI 1A/cm® - B FEFHIZER  TE90F KRS
B0 HKIM R AR TEM AL E ARZES P
R SION(Oxy-nitride) i Kl 2 — BN SEBYEE -
Hk-value/TR3.927.228 » BFBRRHKI R
TEMFANER - BIRT,EE - BBIRIFEBE (V)
WARBAE BRI HERFEBRIEEIB(=Ved/ TN
5MV/cm +10%8IEKIN » Vo BB/ NBRIREBINER
B (Power consumptionE2V 2R LE t)BIPRAE
BEIRICEERBANAR - BARFIRIENRH
B VABENAERE/ o TEI2RKBRE © Intel AT
BNBIT 2 ZE BRI S 15 (Poly-gate) oA £ ER
1B — 5B BFENMOSFETZpMOSFET 2 JIINE]
ZDUSEIBME|VT B - WRIEREEB(EEWANE
RESIME - RS2 RCIEERIBEOELFE @ R
MEREMINR G EIE - RallE - J2RREN
BHERSTY  ETARFULEL L ERBMERR

3N SEEERERIFSMEM NO.66 October B

F EEBE(Throughput)EE R 2R (Yield )i EBIZEHIBED
EBDLBIERNGI °

RZE—IBOEEFNRFTEIBRRE - HREF
& IMnMOSFET:@EEBH#IKy - HENHRE (v)HEE
1%(E)BRARIVA0 RAI

V= ﬂn -E
qt, Q)
My ="
mn

HPuy /HhEFTZERE 1, FLHWMBEE
(Mean free time)&im, : BF 2 BME S (Effective
mass) °

RS IR AR SRS EN R PTIS AR BV BN ST (Scattering)
Sl E B B0V BE R o BN ST RIB NI B RE H 509
e ERER  WONERERE R EFRE
BIE T HRESFIRnNMOSFETH @ EB@miFH
m, =0.26 m, (M, : B ZFF LB E=9.11x10"" kg) ¥
FRER(Hole),ApMOSFETHY & EF#HiFRF Em, =0.39
m, c BEFEBRNER FZRER - (R1PTRY

K. ZBAAREEEBH T CEFHERREE N2R

B o
W, (cm?V-s) 1400 3900 8500
M, (cm?/V-s) 470 1900 400

HRPES » HRIINEBNETH T ER3S* A
3P ¥R 3SEAPHGMESTERIMS @+ H8%
fEBVREPSREDA + Rtk B#NERA%(Orbital hybrid)
NIRSELE - BnMOSFET@E B AHBIRS: (Tensile
effect)fg @ MBEBRBE P BIBOVEBME AL - (F15
ST TS ENMERSRHEL - XEAABY
188 - h{HEEFET(Conduction band)fIBMEEE
ARREZAE (Effective energy state density)f#E » Eitt
HESBNESHRMMEL o BHRERE M

S(YRA/BF L) * EpMOSFETEERERIEIR
2 (Compressive effect)if @+ RIREEERE @ F LI
FE5  RRERNFITBRBIRNRL  Z—FHE
RBBERBIRS » EEE % (valence band)gyEk
&Ed(Light hole)iRZ#L5EFE » HYEZBHILEER
(Heavy hole)SBBARELL - {HISEEBUE S B [FELY
B o

II. FRERIAE
BEREEMHNIYES TS RETRED
NEHEEZ  YEFTREENNZ -EREMEEE
fERRI2TE A2 EES (Global strain)ai &kt HhfE
% (Biaxial-strain) - tt/5{F BV EE R A ER(INENIE
WeRZXEIIE—EBWYiEER UM MOSFETTLH)
DS RS xehERy ShES B R A A - It ST BRI TS AMITER
StanfordtATBBR R - BRIV REBNRBIBEEH R
5.43ALL RN RIBTE E5.65A/)\ BEIRE
BRERSTIRATDWRSE EEBIRSEL
ERTMNENSBIRTYREBPOEEREE (B
W20%BEE RS EIIRIEPILIB0.8% LA GBI ER
NHBFERE ) - WDB2ER3FTR o B SBHLE SRS (1B
25:936°C)ERIMEA RV - ISR (#950~1050°C)
mENZREE/IE AELEE—BWEZSESI-
cap layen){EJLi& ' br STEREERE - I B RS
ANROBEBE N BRE RS

Si; Ge,
ag =543 A s ce = =x(ag, )+l X(ag) ] ag, =5.65A

B2. Wit RECBI8REREE

( Poly Gate \/ * % ¥
Gate Dielectric p—
Si-Cap Laver: -
Source Sir.GeLayer N Drain T
o —— —o—
Si-Substrate

B3. mahtitEREyESEEC T EE -

L= & ®

EX > EEEREENMOSFETEpMOSFET
THEERE L  EBAERENR - BR&~
FEDPRAZRTENV RS - MERINKRERE
IRSIRE YD - FERBRIZ ol EEMOSEIZHEE) -
HtoTEEEARER L - ROIE @ ERWEER
RBE - BREEVEPEDEENEED @ 8%
VAN ZIEHIBNEE ; I 0 HRIEFTpMOSFETH
BEMS @ ERUSNERE  [RIRESRENE
N THEDPSEESHENRIER  BBERERR
{t(Mobility degradation)8VRS2E#ZEEIR o BRILEAR
MRZ a2EZSE L BIABRAZ -

S—BEERNEE R EE (Local strain)3y

ES#h LS (Uniaxial strain) o O] RIS HERIZEIB YT
NMOSFETZipMOSFETE4fE# - Q0B4F7/T ©

High Stress .

Film X :
deny i

B4. Intel 90nmETTEFI AEEY M (a)nMOSFETEE(b)
pMOSFET® o

EARBNRKEFRIE - FTIRANBERIM®
A= WR2ATR - £lY - RE—WEE0BE0
FEERAMTIE— B » B15 « RALIVEREERLIS LB
(Contact etch stop layer, CESL)}UiE « B4
(Silicide)T ~ JESRATEIE(Refilled S/D with SiGe
or SiC) ~ = &BE[#t(Shallow trench isolation,
STHEFZE » ENECIRFLIT(Stress memorization
technique, SMT)E2325428nmENZHEF AR RAIETL B2
(gate-last process)PHYEERIITEL (Replacement

B AEESEEXIZEMAMA NO.66 October B4



FEATURE ARTICLES

FEATURE ARTICLES
] @ 8 = ®m =

g = ® g |

metal gate, RMG) #ii] o fE&3%P » Gt EFSE0E
BRATE— 212 - LE B YURBEREZEHNMOSFETT

R3. B EPEERIFE ¥in/pMOSFET Z B2£E o

|| nMOsFET pMOSFET

ANSYS 12.1

Channel length=

5 pMOSFET LG R Sicin S/D Electrical
E1%6) IT I o icin zone; i
o e _ o 1. | tensile CESL: properties

HIRCESLEEIE(GE : 2K BFREEENZ SMT: silicide
ZARESER - BIAIBIENEEE - MM T STI: RMG-
WEBREEINN)  HERIELNBREREM SiGe in S/D zone;

RN . compressive (d)

& KB E2RAEIIIEE(Low-pressure chemical CESL

vapor deposition, LPCVD)EAEFE 186 A\ £ T 48
J0i& 5 (Plasma-enhanced CVD, PECVD) o —#%
LPCVD}I#E08ICESLEE R fELE: - MPECVD)IL
BHNABIBREE(BIFHEY - LRHERRIFSEE
BORKBHREESFE—TRENIE) - SCESLE
Bx-DRRheEER - HReEBcHms &
x-7 E@B Rt ERAMBREE ; BHREEET
o WRBIRR OB R - MAARIERESEE » W
B5FTR o

2. RS AR S NHBEREERE 2MR" -

. e

BIZE (R 158

Intel 90nm P: SiGe in S/D Laiie™50%, Ly >25% (P) IEDM2002

Si Substrate

B6. RERERERR IR THERIELTREE -

spacer |
)
Poly silicon ‘

g Axsys 12.1

suB

1
ES

| xooAL soruTIoN
STEP=3

-1

TIME=3

ANSYS 12.1

NODAL SOLUTION

STEP=3

SUB =1

TIME=3

sX (AVG)
=0

536
-4
&

PowerGraphics
EFACET=1
AVRES=Mat
DMX =.171E-05
SMN =-1521
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-2070
-1540
=1010
-480

50

580

1110
1640

]
2170
-

[a(mRalan] ] |

(e)

B7. 90nmEEEY N2 &R : (a)TTHHIBAE  (b)RBETTH
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FRIRPFCsTIREEUE A RIZ VL B R IF AR E T
w0 MBI A DN ERE AR PR
BOEXE o 201MEFIE - EEIRRFRHIEREA28
BEZXS0PT - TIRIEAD - AR ERIFERS
ZBPI2010F BRI RERBRERS @ MIREIE
BESLEREN - TREIANEXEIPIBZERE
BRERE - BRIDKBIBIE1000B1TERE
BURT BRI E LA AR L RIS TORIS, - TIREEIE
IETEHRBEREABEDENAEUMERS
NRIENTE - BN - BEKRNVERLE @ £

Bl FBE SR EE2013FRI7T0% R RBEAIE
A - 0% MBI EINER @ UREFZERRN
BIZ o

3.KSIAERUERDE TK-REACHZER

MO AEPEKESBBEREACHERTE
% HESEKMEREACHB®TAZEL
BREBEREBE  RERBBRBAILS
T2 B MG )A 5 ¥85(Act concerning
Registration, Evaluation, etc. of Chemical
Substances) ' Zif&AKorea REACH » 2132013
FIRIBENQEFRESHBMWTO)BRASIL
% BIREME M EEEBERREACHERNE
BREA - LIRS FEYREMEDNENEER
2020V EMEEIERIE S =P BRIRIGENA
18178 NERAERLASEMEANENERTE
§72013872014F ) - BEIRIBL NSRS
REBEBSIURKREBLICENEEIEE  £8
IONBREREACHERBVBRAS IR TR EB/EIL
ERIBLBEREACHER B RTEEEM ~ ME—
RERA ~ BBHRIEHVBRIFEKT © IKKSIADSZ
BREAT » 122015581 * {ERE AR 1000 2%
W5  SFBERIBLEMRS(CSR) ML
BEFEEIZTEPRPIG - FAHATE2020FRIREZE
10BN EBEERRERBICBLEMRS(CSR)E
1T5EMEPEE - TRAREBIARREAHCHYE /ARG ERER R
REACHZR B ZEBIFE °

= £/ EBVETERISR A E DAl |

1.7#£PFCsh @ ;
AREBRARENNEE N OEGAMSH
8 o FRGAMS 23 B 1R E LANormalize » 3%
RE(RSERE)RE=EREME - ANEHE
SR BRSEHAEKRETRR @ TATER

GLOBALVIEW  Ei[ES
£

HIMEEE =EEETIE o B87Best Practice/5
B TSIAREFHEREARS BN S KIBHR
7 SEBRSHERMEOIMEE - TSIARET
—NERIREEKIER - FINEHBRBIRER
EPpVERRZIBIEHIZI/\Best PracticeZiE
A RMEHS A EEEN  EESHERD
BEIRHEZNES - ANEFBINMERHFCs R
HCFCsHREHIMNIBIARIRE - Bt EBED
RERNEE @ SHIRRBHRESEHOVER
ETEIRHEM o

2. {2 6e/VELE ;

A REVHBYERE B S Korea-REACH, California
Green Chemistry, US-EPA Toxic substances
control act (TSCA), Chinese Taipei-REACH, EU
REACH-nMP, PFOA/PFOS, Nanomaterialsz¥
& o HPhKorea-REACHEIHR S - BINGRS
REACH-nMPRZAB D REEHIRHIED - Bl
BEEEREEERE o

3.7EResorce Conservation T{F/)\VEOE ;

EFESH CommitteeREEAR AR EI2020
FRRRERE  WERERSROVEA 8
Energy Savingcl/Resource Conservation -
DI KR EBFEREFHMT SRIBSEHNERID
T o ZRTSIAIRLRENRERIR G2 - SERE
SEIHRZAER - SHBEROQEMR I Il
R11B158rIRHEERATSIA @ 1ik118308

BIBFBES® ©
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JEDEC Mobile Forum Taiwan
201 3;5E)RE

REBEIFEIE/TSIA

FJEDECITENREESIZ#IB(JEDEC Mobile Forum)DBIFR58$E « 88138 + 158 » iIRE
2 O 1 BSanta Clara « RIS SEMTTERIT

St Mobile Forum Taiwan{DEBJEDECE XA FAZERIDB(T%B) ~ ITRI(THFE)  TSIA(GE+SEEZE
7 &)R2013F8 5 158(M)BRAMTIMEIE RER/EHIG Y - IR OEERFINTENRBSCIRSBRIRITIREE -
FHIR B AR IABREfE 0V & A fESRAE -

RGHIBEEERBURITITEI R SIRERM R BERER TS - AB®E : Memory & Roadmap,
Mobile & Speed need, Compute Device, UFS, UFS & e.MMC, LPDDR3/4, and Storage Solutions
% YEREEKOVBEMB NS DZ * BiESamsung, Qualcomm, ARM, Micron, Toshiba, Synopsys,
Arasan, Agilent K BN 2R :EJEDECRITIZAERR

RARHERSIH40025 AHB » 10300 NHEE @ B3
EERIRIGEHME - SSREBEI X (IDB) »
THBR(ITRNBEIPIER)EE) ERFFHWES T ERE
B MR ERFAINLIRREL  REMSIIHEN
2T BIEA-DATA(EIBIRIR) « Advantest(BEE
BIEH) ~ Allion Labs(B1{£E2R) » AP Memory(ZZRIES)
Arasan Chip Systems ~ Argosy({225R815%) » ASE(B B
JEHEBEE) » ASolid(REFRIR) ~ ATP(ERBFRRRR) »
Avery Design(Z2EEHf) » Cisco Systems(&/EBRI*
#) » Copystar(RXEHS) » ECLTB(RIRIAFP L& T)
Elpida Memory » eMemory(7JIT&E ) » Enthone(ZER4E
L&) » ESMT(RZR!) * Etron($3RIRHY) + Fairchild(ER
REBEHEEE)  Faraday(E/REHR) ~ Genesys Logic(BlIERL
%) ~ Greenliant ~» GUC(RIEE ) » Hermes(EERII%) »
Hewlett Packard(HP) ~ Horizont(F0 2 &%) « Huawei(5l &
F24i3) ~ Innostor (R RH%) ~ Innotest((REIRIEL) ~ Intel
ISSI(BIRNIEREEEE)  IST(BERRIE) » ITRI(THR)
Kingmax Digital ~ Kingston((2& 1 18) » Lite-On IT(}2
FE FMF) » Marvell(BEERIE?) » MediaTek(B#3ER)
Memoright(IBERHH%)  Micron Technology(ZEY¢RlY)
MPI(BEEIRIES) ~ MXIC(BEZEES) » NITTO DENKO(& /&
BERET) NTC(MRRIE) » NTK(BEXRIR?) ~ Nvidia »
Phison (Bt E ) ~ Powerchip(1&@R#) ~ PTI(ORE!
#%) » ROHM(FBB+E88) ~ Samsung(=2&E ) » Sensata
Technologies ~ Silicon Motion(E&%l1%) » SK Hynix(j&
J3E) » SkyMedi(222=R$#7) ~ Solid State System(Z&IR!
) SPIL(FI R I %) - Spirox(BIERI) - Storart
Technology * Sunplus(ZF%HHE7) » Synopsys(&/&# BR
#2) ~ TE Connectivity (BRERBEF) » Tmtech(FEER
12) » Transcend(BIR &) » TSMC(BFEE) » UMC(IESE
) » Walton(ZEERHS) » Winbond(EFES) « Wintec(JKAl
NR)FORZOBAINFIHEENE LTINS - E4EHES
RFREEEXIRZBEREB RS ©

Morning Session Keynote & Speakers

Keynote
DY Lee, Samsung

Rick Wietfeldt, Qualcomm

Dan Skinner, Micron
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AEBBTSIATEEMETRENBR
YEHEB)/\fH(Consumer Electronics Memory
Interface Forum), REBEAZBRINZBH
BRFTTFRIBEARERRERBESTLEERET
JEDECZE/FMian QuddusiifEFaIs o AZUEENR
HTSIA NEEMESSRIRENT BIREKEN/)VE |
BEA BBEABEES/NEZBREET NS
B RRAMBEESHWESEN - 2EERNIRIE
AEBRNZENHE)  BAXSBNE WA ©

JEDEC JC-16,40,42,45,63,64/\MEAVEDIFRIZHE
TIEEE 2013 FEOANREFR TS HERR128
9-13BBREBEARTESET * BUNJEDECEE
NERESN - B IEDECEEEHE » BER
EJEDECES ' UM SE+SREXHTHME
FHHSTSIARRHERITIE(Tel : 03-591-3477 ;
Email : julie@tsia.org.tw)s} TSIAEE 4+ E 5501548
T ERZEHEED /) sumer Electronics
(1

Opening Morning Session Afternoon Session
Mian Quddus, JEDEC BOD Chair Moderator Henry Lee, Sunplus Moderator TC Hsiao, ESMT

Afternoon Session Speakers

SR B
ZktES

I

Toshio Fujisawa, Toshiba Venkataraghavan PK, Synopsys HeeChang Cho, Samsung

——

Interface Foru

| 2

Sam Sungmin Park SK, Hynix ¥4

2
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Joe Mallett, Arasan Chip Systems Perry Keller, Agilent

P
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M3IATYE01D H{g

JEDEC 2013 Q3 E[EEETT
RN e

oo
=

B AR/ BRI
ERBRHAC IR/ ZEFE

S AIS
JEDEC(MEEBFEETIEHE)R2013
FoR9IBE13BEERBRIIBHEEIRE
RRBHEMSNEE  HBE—B8A AN
REBERNTCERBBAZ2REKSHE o XX
EELERBEHREEITIC(DRAM)RE
JEIBEE 1 ECIE A8 (Non-Volatile Memories) N
RS ~ RIWEEIBEE (Low Power Memory) JEDECEHSERREKE
IS~ EREECIRASIZAH(Memory Modules) '
g~ IREIEC IR B E (Flash Modules)i®
1%~ 2B R H ¥ (Multichip Assemblies)

BRE - BESEEBERNTBERRIE - HP Jca2 Memory Jc16 Interface Technology
fELPDDR4 ~ WidelO2 » eMMC R UF S5 JC423B DRAM Functions, Features & JC40 Digital Logic
%EEB‘I&%%%%E?F%E&Z%UTE  BSHEEEE Pinouts
hvif@//aN imi i
BRI 2 RIERIRE o JCA23C DRAM Timing and 1C40.4 Registered & Fully Buffered Memory Module Support
Parametrics Logic
JEDECE &5 &\ RMAE (ZCETSIA CEMIF Chair, B R SHEEITIR,
EHIRENEHIITIR, SEE MR IEL) ;
JC424 ’;gr;vo'a“'e Memory (Flash | ;o165 | Logic Validation and Verification
JC426 Low Power Memory JC63 Multiple Chip Packages
JC45 Memory Cards and Modules | JC64 Flash — Embedded, Cards and Modules
JC45.1 Registered Modules (RDIMM) | JC641 Electrical Specifications
JC45.3 SBMM’ SODIMM, MiniDIMM, | ;-4 Mechanical Specifications
JC45.4 FBDIMM, LRDIMM, etc. JC645 UFS Measurement
JC45.5 Connector Electrical JC648 Solid State Drives (SSD)
Specifications
JC45.6 Hybrid Modules JC649 Wireless Memory
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‘A ERBZEARIMESE

i

FFERIEECITAIRAS -

JC42.4 NVM Committee

Joint TG

SPD TG

SFDP TG

Bz 1 JC42.4 1BiEE

JCA2 AR IFIBHEMRIRERBEES » IkRE
58 2 Toggle NAND Flash3.009& K &% o

Toggle DDR 3.0 target

¢ SSD and mobile storage speed is going faster
- To support eMMC 5.5, UFS 2.0, and PCle Gen3/4, NAND
interface speed should be faster than now

- Toggle DDR 3.0 targets up to 800Mbps, which is double of
precedent Toggle DDR 2.0

¢ Power is more important on high speed

- As data transfer speed increases, power consumption
concerns is becoming more significant

- Toggle DDR 3.0 spec defines not only 1.8V but 1.2V for IO
voltage

IRPISCITRSARAEIRNS

HdhToggle DDR 3.080ZBE1E NI425
» Supporting Veeg= 1.2V & 1.8V
» DC/AC spec
1.1.14~1.26V
2.VIH(DC)min= VREFQ+100, VIH(DC)max=
VCCQ
3.VIH(AC)min= VREFQ+150, VIH(DC)max=
Overshoot spec
4.VIL(DC)min= Vsgq, VIL(DC)max= VREFQ-100
5.VIL(AC)min= Undershoot spec, VIL(AC)max=
VREFQ-150
+ ZQ Calibration
1.0pcode : JTG agree to assign F9h & D9h for
ZQ calibration
2.RZQ pin location for BGA-132/152 : K4 & H10
3.RZQ pin location for BGA-272/316 : same
location as defined
4.ZQ resistor value : 300ohms
5.Status Read during ZQ calibration busy
period : Status Read operation shall not be
performed during the period and R/Bn pin shall
be used
6.RTT value : he device supports 50, 75, 100 &
150 ohms.

Jcea

JC64.1

eMMC/UFS

eMMC TG JC63/1C64.2 Joint TG

UFS TG

UFS HCI TG

UFS Measurement .
TG Wireless memory

Technical TG

Bz2 JC64 fHfEE

KRB \HE5EM S eMMCRUFSHIFRE » ABED A KR AHLEeMMCRUFS
BYSBIGBERIHEIEHI A ©

e (Q-A1l: Does your Company agree to include the features listed
below in the next spec revision(s)?

o . —

70%

60%

50%

40%

Sos |
20%

10%

0%

eIMC
eMMC RPMB emMc HS400 Selection Clock Stopping in  eBAMC E2E Data Background eBMC Cache

eBIMC Cache

Thi hput C d y
Barrier roughpu omm.an Enhanced Strobe Flow HS400 Protection Operations Flushing Report
Improve Queuing
Control
NOP 3 3 1 2 3 6 9 9 7
2N 0 o 4 1 [ 0 3 [ 0
uy 13 13 11 13 13 10 4 7 9

BYESEAVE— RBVeMMCIRBH ER TR A B EH —LOVIRIBERR

e Q-A2: Does your Company plan to propose additional features on top of
the ones mentioned in the list in Q-A1 for the next elMMC Standard?

u Yes
5 No
Maybe

¥ Command Queuing8VZ%RE @ AR DAL IHE@H =

e Q-A3: Command Queuing. Please provide an opinion on the following
options:
— Option A. If you Company plans to support Command Queuing, does it prefer
Command Queue with changes at interface & adding an additional pin?

— Option B. If your Company plans to support Command Queuing, does it prefer
Command Queue with only controller changes (host and device) & protocol changes but
no changes on the interface?

A
mB
NOP

1 eMMCHEIREER
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£2013F 9B /N HeMMC5.05848 2% - eMMC
5 xBIBITHBOVEI R - BRI S NIUHEITIAE ©
» eMMC Background Operations Control
* eMMC Cache Flushing Report
» Cache Barrier
*+ eMMC RPMB Throughput Improve
» Enhance strobe for HS400
+ eMMC command queue pin
* eMMC command queuing
» HS400 Clock Stopping Clarification
+ eMMC Command Queuing Host Controller
Interface
£20135F98 ATHUFS2.05848.21% o UFS2.x8Y
EETTIBEVETER + ERIRH 3 NIBITHAE o
* New voltage
* FFU timeout Descriptor
» Device Health Descriptor
* Handling RTT Race Conditions
UFS Command Priority

» UFS Device Assistance for Encryption by Host
« UFS FFU
 Production state awareness
+ PWM Reference Clock Clarification
» UFS Unified Memory Extension Update
* Clarification of bLUQueueDepth
* More Flexible Slew Rate Control
* UFS I/O Virtualization
1. Architecture Overview
2. Multi-Initiator Support in a UFS device
3. UFS Partition Table Descriptor
» Updated RPMB frame size
EeMMCHITEBRIRER F - BAREATEISE
RGIRA— » FILERBMEBEABRSE - BER
DRTRWEERAEBIIR » WEBEREHNE @

CASYSE

Different Suppliers have Different Die Aspect Ratio (Square & Rectangular)
Different die sizes at every supplier, density, and lithography
Common Small size should be supported by both types of die designs

9x13mm  (117mm2)
8.5x13mm (110.5mm2)

[sm]
L omm |

1234358 101213

==

11x10mm (110mm2)

1.2 3 4 56 7 8 9 101 1213 14

ADDPrr-DOOOOCODO
B@umoncnm v @OOOOOO D
OO0~ 00000000
P BROGS eee
EOO0® o0--000 006
Froe6é -~ @ ©06
O - e
" o@g @ ® eée o
I O®e @ eee
kDSOS o0 ~0 ©6e
LO® ee®
"nOOO~~-00POCCOS
N @ OO0
PB@m - OOOOPODD

11.0mm

Committee should agree on one smaller size that ALL NAND Suppliers
can support to best service the industry

ENREECIRASIRAS ¢
HBM(high bandwidth memory)EhAEsCIEES :
HBMZ 2R 180.97R7E2013Q1EZEPETMN
ZESKRRBEB ' 0.99RIDHTEZEGHRTRTE °
AEABED - FTRIEIREBEPseudo channel
addressing, Micro bump field area proposalk;
Implicit Precharge.
DDRA4)RESCITAS
DDR4-213318#8E2/K2012Q3/2% ' DDR4-
240057 18/R2013Q15@EBODEE - AHIZH
VIR 81 2 IEDDR4-2666, DDR4-32000F %18
13U Post Package RepairlhaE 23 E— 51857 o
GDDRS5ENREECITRS -
GDDR5#BI8EMN2012Q2 % + AHBE DK
BGDDRRIIGIFTHFRIBIRE ©

{RIDERECITASIRNS ¢
LPDDR3{KINZRENRESCITAES -

LPDDR3& PSR ALPDDR3-1866
LPDDR3-21332/R2013Q2& % @818 X2BODE
BIRIAIBEAE - AEAEHEPARBLPDDR3RY
BUFTBUARABIZS ©
LPDDR4{KINZRENRESCITAS -

LPDDR4RIBHIFT A BHAH B3 BIBES
FZERUR15EHORRIRE - TERBENHE
A5t IR2013FQ4IEREEBRR » FA5H1E20144F
QIAEE—RRIBBS ©

LPDDRAEIBHIER [ RBIE FIIRIA -

» 16 Data Bits per channel

» 4200Mbps per bit data rate

» 16.8GB/s with two 16b channels
No PLL or DLL in the DRAM

» Support for Post Package Repair
vDDQ =VDD2 = 1.1V
VDD1 = 1.8V

AEHPEBE =RV LPDDRAIE 5
Rg HP—=BBHERRIRELY 89hF8ER
FHERBEBILEATIRZIERBR/ER ML
TR/ EBATHTE ©
Wide 10 2{XIHZRENREECITAES

WIO-2RIBHIFT » ABHAABI7TEBEEESE
ZBRURAHFOVRIBIRS - TERBSURBINR
ABHEASEZ @ TASTIN2013FQA4IRREZEEBRIR * 18
STE2014F QIR EE—FRIRIBE ©

WIO-2i8 138 E B R BIE NIISIA -

» 64 Data Bits per channel

*+ 25.6GB/s and 34.1GB/s with four 64b

channels (4x64 die)

* 51.2GB/s and 68.3GB/s with eight 64b

channels (8x64 die)

» Configurable with1, 2, or 4 stacked die for

bandwidth and capacity scaling

» Unterminated CMOS |/O signaling

* No PLL or DLL in the DRAM

* Multiplexed Command Address (11 CA

signals over 2 Ul)

» Support for supplier specific Direct Access

Mode test feature

» Support for GPIO Mode test access

» Support for Post Package Repair

- VDDQ =VDD2 = 1.1V

« VDD1=1.8V

ZERHTIEE(MCP)iEE :

W EED - LPDDRAMIEEE - ZEPOPIIEER)
HIZR 0 RAESHINEIRE M — 26
& TS BIZRIBREEN T —@mNZFR - B2
EDNBNNTEBRETIB LE=FLAISBIEHIR
= DR E—F 85I o
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272ball POP

ballout proposal

Note 1: 15x15 mm, 0.4mm pitch, 36 rows
Note 2: 272 Ball Count
Note 3: Top View, A1 in Top Left Corner

1. Package dimension: 15 x 15 mmz2, 0.4mm pitch
2. Ball count: 272 balls

. 4 Channels of x16 DQ I/O

. CA on all four corners

1
2
3. 4ZQ pins
4. 1 RESET_n pin

9 LPDDR4 POP package

B2 55 ¢

FIREISCIRESIEIASE © eMMC5.0K:
UFS2.0893RBEE2013FE9R AT © &k
RiFEsIH FtHeMMCRUFSHIE RS
@ o LHeMMCHEE R —XRBAHZ
BIABEH - FIMERNIRREER
1RRREVETER ©

EB)REECIRASSAM) - DDR3KLPDDR3
HIZEHRIETE  DDR4 ' LPDDR4 -
WIO2 » & HMBINR AR BRI E 76 ANl 52
N

JEDECESERERBZEPINTHES
SRIEBIWSEAIEDEC » AEHHI R
—RERBNEDRBRHFEZEEEHE
B R A\BVETE ©

h~ &EC:

JEDEC JC-16 » JC-40 » JC-42 » JC-
45+ JC-63 K JC-64/\ABIBIFFEXERITE
BE 0 2013 FEOARERESERR
2013F 128982138 BB EHRE
17 » BVMJEDECEEATRESN ; B
SR —BRENERZRES - Buli
RABBMI K MRS EEE) - BEVBEIEIS &Y
BEEEEIRE(TSIA) - BT JEDECE &
BEHEE - B RNESJEDECEZE & #ilEa
TSIABE - BIISTSIARRBE FICIE
(Tel : 03-591-3477 ; Email : julie@tsia.
org.tw)SN TSIAEE 4 E S 50IRRE T BIRE
#5)/)\iH(Consumer Electronics Memory
Interface Forum)Z &S ABSERI S

(Email : jy.shiuan@mediatek.com)

Joint Symposium 2013
e-Manufacturing & Design
Collaboration Symposium and
ISSM EF)HRE

REBEIFRKIE/TSIA

AEEY 2Joint Symposium 2013 -

e-Manufacturing Design Collaboration
Symposium and ISSM RIB6BRBRITTTEE K
BRIGEE - AN SSFERNEFEEBEEY
B2 5y B ISSM(International Symposium on
Semiconductor Manufacturing)3£ G824 - @cp4F 3|
BEE T HIRIEKER = R E (T E{EKeynote Speaker -
&8 A Next Step for Taiwan Memory Industry -

B #lzEMentor Graphics,ZFoundry Programs
Director — Ms. Shu-Wen Chang3fT /&3 o
WBigData SolutionZ fE A MK HFES B
5 RI¥¥IB"BigData Solution Applications for
Semiconductor Industry"S2 g8 + E£45EMC? » Intel ~
BISTel » IBM » Microsoft « PDF Solutions » SAS »
SAP » Trend 5152 MBI B XRFIIAMPERLAFER o
bR S RIBIEEEEBIN - AR BERBEAIN
EEBRBRISFEMN c MIBABTAEIREER
SBHERE  HBEERAELIT - AIEE
51260 A2 5 o AUFENFRIRLS Intel ~ EMC? »
Anchor ~» BISTel ~ IBM ~ Mentor Graphics »
Microsoft » PDF Soultions » SAP » SAS » TrendfJ

RISER)

B
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O = 3 o S O
o EHEE - TSIANEWS TSIANEWS - BEHE —

< _[O>TSIARE SR EEZRFTEEN102598278 (2B R)BREEFRTEHABSE

TSIAIE %;;'g}ﬁ B E %‘éfé :ﬁﬂ: Eg"g IEEERERET - HERHEFRATHNS  ROERMRASI - SNDERPERTE
== il ' i B HRKBAXREANEREREORLERELEB O IWE « MERELBON - 1

:E Eb =0+ e BUBIFEEI &85 BARYIZ(Synopsys Taiwan) BB REMIL « RREBRRIL(ARMBIHIZS B » 2
/ 16 #E&.F R4 SEE(CSADABMIRIBUSHT | SUNET L ERELELRBFPISWOT
B IR ToIA DI, WHETSIABANEERENREBRARKA - DRRERNES - KATHEER

EfE - RIS HETH60I/ATCEOCSE -

BRATSIAEE S S ERRRIE

TSIARESBHBELIRTNS BB SEELRS
(TSIAEY - RESTSIARESHEBHRET @« TBHUEER
B4R - BEBHALR - RELANEESBS AR
B8 IWRRERA TS WA RSB OB B E R EAE

N &S5 IREEIREMM NO.66 October H30
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o BIZIRE - TSIA NEWS TSIANEWS - 2FIRE v

BB RIL(Synopsys Taiwan) ZREERIFZ(ARM) 2IRFEEEHIEE(GSA)

(I

ESRERUSE RIIE IR DABPTRESIELT

18:30~19:00 Bm=®

19:00~20:20 BERIE
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2013 TSIA IC Y EREEIEERIBHETS
ZICELET < R EZH EEERE

RIZREE RN

REFRERRE - MEFESR

MBS

| {
\ U i = BE
) W -
&'{ V=

B R AT E S PSR PR HEIE
MZHE » EFARBXES

EEE IFISIR/TSIA

TSIA ICRFEESERES ZICHRT R IHEEB1R20135F7 5258 R TIE
ERERGIAVEEIBEEERT » RiHiSalesforce & FITi (R BN B EEATE @ &
REDBICHFIZEBRAN TR/ THEEBMAIREFEZEEEERGRE 1
SR BRSNS PRICIER 2 250 Salesforce B E & = /Eith R 2 §R< (Kevin
Li)#R&5/D="Connect to Your Customers in a Whole New Way" » JLE#EMobile)i}
1THSK  BREEFNZPIRF LERIER - XRCEOs » PEMEEE * H£H24
A28 REMBRNEEFRRENITRLE @ THlkfRrERENSE O
PIRARBIERED

FRNHESEREEESEE) | &M BRI EBREN2013F5kmRR
sTEEE @ RER12884T - BUBICRSTPSEEENN - BEEBS IMESE
REE ' BHEASWSEME - BRBK2014F LHFR N HFFEMISNEEEL
MR - BEIME B SLogoRiEEINE @ IEEEBMERKIRAR - BB ERA
HE  EBHE « BFRELTNBL2NREDLRYT - FARMERFEE . 58
AT YJREMEES  BNERBEBNMBRGSHME( RZHEFREIE - Tel :
03-591-3477 » Email : julie@tsia.org.tw) ©

SalesforceE &
8% (Kevin Li)i2
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EEHREHENRATEEEBSERERR
FELNRE - BWMESHERICEESIERBHE
B SHEREBYEREXNGDEEEERESE
HEENIH /N2 (Taiwan-USA Industrial Cooperation
Promotion Office, TUSA)HXE&1E * F)R9B58 (M)
THFBREIRZRBABOLERR)EFENIIEK
BE-—SZEET "YEREBYEERBHTS
(Semiconductor IP Value Strategies Seminar)y -
H#60IEFCEOs R B FEXRSHRE o {5 —
BERHERBPEHEEBERI L - BEWQ
DoseEFEEMBERI -
AMHEUFEREXEVNBREAREL
T B85 BRSFEEEKEBEIRCENS
1% DRSS B+ SRS EERIS Y
CEBFXESREXEZRNEE N - THWEPatent
Valuation and Litigation-What Every Executive
Should Know About Patent Risk » The Art and
Science of Patent Valuation in a Transactional
Context-Sale, Acquisition and Corporate M&A ~
Building Intrinsic Value of a Patent-Prosecution
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£16.7%  MEFEBE(12Q2)FE16.4% ; ICIHHEE
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(USD$16.3B) » 802012FMKR17.4% ; BISER
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ICEREER 4,108 |-1.0% |14.1% | 4,800 | 16.8% | 14.5% | 5,069 | 5.6% [15.3% | 4,726 | -6.8% | 13.9% | 18,703 | 14.4%
IC3512F 1,012 {-5.9% [13.1% | 1,216 | 20.2% | 20.4% | 1,338 | 10.0% [17.9% | 1,264 |-5.5% |17.6% | 4,830 | 17.4%
ICRUSE 2,174 | 5.4% |20.2% | 2,538 |16.7% | 16.4% | 2,638 | 3.9% [17.8% | 2,344 |-11.1%|13.6% | 9,694 | 16.9%

&BNRI | 1,701 | 3.2% [23.2% | 1,973 [16.0% | 17.9% | 2,050 | 3.9% |15.2%| 1,824 {-11.0%|10.6% | 7,548 | 16.4%

SOIRASRNS | 473 |14.3%(10.5% | 565 [19.5%|11.4% | 588 | 4.1% |27.8% | 520 |(-11.6%|25.6% | 2,146 | 18.6%

ICEIEESE 635 |-93% | 2.4% | 724 (14.0%| 45% | 757 | 4.6% | 7.1% | 775 | 2.4% |[10.7%| 2,891 | 6.3%
ICHIEIEE 287 |-8.3% | 3.6% | 322 (12.2%| 42% | 336 | 4.3% | 6.3% | 343 | 2.1% | 9.6% | 1,288 | 6.0%
ICESREEA 1,485 | -0.3% |12.2% | 1,781 | 19.9% | 17.4%| 1,926 | 8.1% |20.8%| 1,784 | -7.4% | 19.8%| 6,976 | 17.8%
IRV EENEE | - - - - - - - - - - - - - 2.1%

i (e)RRFEfH{E(estimate) °
it ICEEEE=ICERFTE + ICRUEE + ICHEEE + ICRIGRE -
ERRIE : TSIA ; THRRIEK R ARICEE B ZIHFESEE(2013/08)

R 2010FER2013ESEICEEER

BB : (BFTEUE
ICEX£EE 17,693 38.3% 15,627 -11.7% 16,342 4.6% 18,703 14.4%
ICE&ET3E 4,548 17.9% 3,856 -15.2% 4,115 6.7% 4,830 17.4%
ICHIEEE 8,997 56.0% 7,867 -12.6% 8,292 5.4% 9,694 16.9%
SENRT 5,830 42.8% 5,729 1.7% 6,483 13.2% 7,548 16.4%
SoIREERS 3,167 88.1% 2,138 -32.5% 1,809 -15.4% 2,146 18.6%
ICHTEsE 2,870 30.6% 2,696 -6.1% 2,720 0.9% 2,891 6.3%
ICHIE 2 1,278 32.3% 1,208 -5.5% 1,215 0.6% 1,288 6.0%
ICERERE 7,715 39.2% 5,994 -22.3% 5,924 -1.2% 6,976 17.8%
Y Y /té— [:::}
%’R*%gﬁmﬁ - 31.8% - 0.4% - 2.7% - 2.1%
i (e)RRTEG{E(estimate) -
BERIGE - TSIA ; THRIEK 2 4AICE RF2 I ZEEE(2013/08)
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1.Known Good Dies pSRAM / Cellular RAM—Cell
Phone

2.Stand Alone pSRAM Memory—Low Power
SRAM Application

3.Embedded pSRAM Solution—Low Cost
Embedded SRAM Solution
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