Memory Industry Report

T A B L E C O NTE N T S



Executive Summary

MEMORY INDUSTRY DYNAMICS & MARKET DRIVERS................ 3
Memory Market — a significant portion of SEmMi DUSINESS .........ccooiiiiiiiiiiii e 3
MEMOrY MaArKEt FOMECAST. ... ...ttt e et e e e e e e e e s aanbbbre e e e e e e e e eneeees 3
Industry Dynamics & Impact on Memory Market .............cccovvvviiiiiiiiieeeeeeeenns 4
Key drivers for Memory groWth ... 4
MEMOTY DIIVEIS ..o 4

MEMORY MARKET SEGMENTS ... 4
Big Shift in memory bit consumption from PCs to consumer Devices ....... 5
PC Market Growth iNCreasing ... 5
PC MEMOTY DIIVEIS ...ttt e e e e e et a e e e e e e e e e aasane e e e e e e e eeeennnnnn 6
High Performance COMPULING .....coooviiiiiiiiiee e e e 6
Business Intelligence using large Data bases .........ccccooovviiiiiiiiiiiiiieceeeeene 7
NexGen IP Telecom Converged Networks require large memories.............. 8
Explosive Growth in Blade SErvers ..o e e 8
Memories empowering usage of consumer devices in every facet ............. 9

MEMORY PRODUCTS DYNAMICS......co e 10
DRAM Density transition aCtiVe ... 10
Memory Module ProducCt MiX ......ccccooiiiiiiiiiiiie e e e e eeaens 10
Entry Server Memory Modules by Capacity ........cceuueceiiiiieiiiiiiiiiiiieee e 11
NAND bit shipments outpace DRAM ShipmentS.........ccoooveiiiiiiiiiiiieieeecenns 12

MEMORY STATUS 2007 ...ceeiiieeeeeeee e 13
DRAM bit growth...best in recent years, ~82%0 .........ccoiiiiiiiiiiiiee it 13
NAND bit growth...slowing down, but Still 15090+ .........ccueviiiiiiiieiiiiee e 13
NOR status...bit growth far less than DRAM/NAND .........ccooiiiiiiiiiiii e 13
DRAM & NAND .......ouititeteteteteteteseseseie sttt sttt b et sesesesesesesesese s e st ss sttt s et et et et esesesesesesnsesenis 13
SNAPSNOL 907 ...ttt e e e e b e e e e e e b b e e e st b e e e nnbe e e e e ane 13
Key Challenges for 2008 ... eeeeees 13
Economic backdrop...chip industry can only react t0 SIOWING .........cccoovcvviieiieeee i 13
Continue to shift from PC world to Consumer WOrld ............coooiiiiiiiiiiiiiie e 13
Cost down, cost down, cost down...without add SiliCON @rea...........cceeeeviiiieeiiiiiee e 13

FUTURE TRENDS. ... 14
Big Waves in Big MemOory MarketS..........uueeiiiiaiiiiiiie ettt e e e e e e e 14
Power management, power reduction, POWEr CONSCIOUSNESS .....ciuueiiiiiuuiieeiaaaeaaaainiieeeeaaaaaaaannes 14
Integration and dense PACKAGING .......uuuiiiiiiii e 14

Consumer less constrained by system arChit@CtUreS .........cooviuiiiiiiiiiei e 14



O B AN PRI 14
NAND FIASH .ttt e s st e e e st e e s e bt e e e e bt e e eabe e e e e nreas 14
LB g AN PSPPI 14
Increased market participation of ‘LOGIC 0N MEMOIY’, ......uviiiiiiie e 14
(Lo ANV TG ST= YT g Vo K50 o] o0 g 11 ] 71 7SR 14
MARKET DIRECTIONS & OPPORTUNITIES.......cccoviiiiiiiiiieeeaen, 15
L 0] 171 o 11 Y PSSP 15
D Y N Y PSP 15
N TN = 1 o RSSO 15
Pioneering ProduCtS & MAIKELS. ...t e et e e e e e e e e ennees 15
LP ROAAMAPS 1N YOUI FULUIE? ..ottt e e e e e e e e e e e e e e e anneee 16
Emergent class: “Performance MODIIE” ............oo i 16
Market OULIOOK . .....coo i 17
IN NEXE GENEIALION PCS ...eiiiiiiiiiiiite ettt e e et e e et e e s nabb e e e snnreas 17
Emerging Opportunities in New Markets for MemOKES ........cccveviiiiiiiie i 17
SUIMIMAIY ettt e et e e et e e e e et e e e e e et e e e e eeta e e e eenan e e eeesnnaeaeennnns 17
Transformation PC t0 CONSUMET CENLIIC ......eviiiiiiiieiiiiiee ittt e s e e sneaeees 17
DRAM and NAND Roadmaps for 2008-09...........cccuriiiiiieeeiiiiiiiir e e e e e ssssrreer e s e e e s s ssnnnneeeaeeeseanns 17

OO W= Lo F T T o) 1] o 17



Target Market Segments

BY APPLICATION. ... 3
G I I 3
BUSINESS INTEIIIGENCE ..uuiiiiiiiiiiiiiiiii s 3
Portfolio Credit RISK (MC)........ic ettt e s e e e e e s et e e e e e e e e e st e e e e e e e e s s s sannanaeeaeeeaans 3
HIGH PERFORMANCE COMPUTING........coiiiiiiiieieeeeeee, 4
HPC Market SEgMENtS DY VEITICAIS .........ccuviiiieieee e e e e a e e 5
HPC Performance 1997-2007 .........uuuiiaaaiiiiiiieteee e e e ettt et e e e s e st e e e e e e e e sanbbbeeeeaaeeesannnbreeeaaaeeas 5
RiSe Of HPC ClUStEr COMPULING .. uttiiiieeiiiiiiitiie e e e e s st er e e e e e s st e e e e e e e s e s saarrar e e e e e e e s s snnrsnneaeaaeans 5
HPC Segmentation DY MELHCS .....uuuiiiiie et e e e e e e e e e e s s snnnaeneeaeeeeans 6
Digital LiviINg/Streaming ...t 6
MARKET SEGMENTS BY ENVIRONMENT .....ccooviiiiiiies 8
Computing, Networking & Communications, Mobility, Consumer................. 9
DRAM Segments by ENVIFONMENT ......coooiiiiiiiiiiee et 10
Dz L= W o oo =TT =] [ o o PRSPPI 10
Digital ConsuMeEr EIECIIONICS ..cuuuuuiiiiiieiieiieiiiiie e 11
Cell PRONES .. e et e e e e e eeeeees 12
WITBIESS ..ttt e e e e e ettt e e e e e e e e e e aaaa s 12
BY USAGE ... 13
In Telecom & Networks from Premises to COre .......cccvvvvvviiiieieeeeeeceiiieeenn 13
T T = =T oo ] o S US 14
ATCA , AMC & microATCA the new platforms for memories in IP Telecom15
Memory INtENSIVE IMAGING ...cooiiiiiiiiie e 16
Network Applications & PlayerS ... 17
BY SERVERS ... .o 18
2T = T LIS V=T P 18
Interactive Graphics & Game COMPULING ...ccovvviiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeee 18
AMD — Servers & Workstations Processors Roadmap 2003-2011........ccccceeeeeiiiiiniieneeeeeesiiinnnns 19
AMD — Servers & Workstations Processors Specs 2007-11 .....ccccooviviciiierieeeeeiiiiiieneeeee e s ennenns 19
AMD — Commercial Client Processors Specs & Roadmap 2007-08 .........cceeeeeviiiieiienreeeeeninnnns 20
AMD Desktop Performance Processors 2007-09 .......ccoveeiiiiiiiiimieieeeieisiiineeeee e s s s snneeeeeeeeesennns 20
AMD Processors Raodmap for Handheld 2007-09...........cooiiiiiiiiiiiieeiieee e 22
INtEl ProCESSOr ROBUMED ... ceiiiiiiieeiiie ettt ettt ettt e e sttt e e sttt e e s sabe e e e e snbeeeeesbneeeas 22
Intel Processors ROAAMAP 2006-10.......ccuuuiiiiiiiieiiiiiiiee ittt e e s sene e e e snneee s 23
NEXE GEN COMBZ PIrOCESSOIS . ..ceiieieeeee et a e e e e e e e e e 23
Intel Processors for Server CoNSOlAAtiON...........cooiiiiiiiiiiiie e 23
Architectures - Memory Attachment t0 MPUS ... 23
Architectures - Memory Attachment t0 MPUS ............ooiiiiiiiiiiiiieecc e 24

HP C e 25



Product Requirements by Segment

BY MARKET SEGMENT ... 2
OLTP COMPULING oo 3
Business Intelligence (Database in MEMOTIY ..) ... 5
High Performance COMPULING ....ccooiii i e et e e e e e e e e e e e e eeeenes 7

Digital Streaming/Digital LiVING ........uveeuuiiuiiiiiiiiiiiiiiiiiiiieiri ... 8



Section

Memory Market Demand Forecast 4

MEMORY REVENUES IN SEMICONDUCTOR MARKETPLACE 2000+ 2

DEMAND FORECAST REVENUES BY MEMORY TYPE................. 3
SRAM, DRAM, Flash, Other........ccccciiiiiiiieeeeeeeeeeeeee e 4
DRAMS (DDR, DDR2, DDR3, FBDIMM, Other/RL DRAM,Mobile DRAM, eDRAM,
CellUIAIRAM) ... et e e e e e e e e e e e e as 5

DEMAND FORECAST BY ENVIRONMENT ..o, 6
Memory TAM - Networking and CommunicatioNS..........cccevvvvvvvviiiieeeeereennnns 7
MeMOTY TAM — COMPULING ..uuuiiiieiii ittt e e e e e eeaeeees 8
Memory TAM — Embedded COMPULING ...uoeiiiieiiiiieeeie e 9

MEMORY TYPES USAGE DEMAND BY APPLICATION METRICS10
Density, Speed, Access, Latency, Bandwidth ..............cccciiiis 11
DDR2 Product & Market Characteristics (Clocking, x4/x8/x16, Dual Channel, Low
01T L= S U UPPPPPRPT 12



Section

Competitive Product Positioning g

EVOLUTION OF MEMORY HIERARCHY ... 6
COST PERFORMANCE TRADE-OFFS ... 7
ARCHITECTURAL TRENDS (INTERFACES, ACCESS RATES, POWER,
BANDWIDTH ...) coiiiiiiiiiiiiiiiiiiiiiiiiii s 8
DRAM TYPES & SPECS METRICS.........cooiiiie 10
DRAM ARCHITECTURAL CHOICES & MARKET CHARACTERISTICS
.......................................................................................................... 12
DENSITY & PERFORMANCE LIMITS ... 14
DDR2 EXTENSIONS THREAT TODDRS3.......iiiiiiiiieeeeei e 16

EMERGING MARKETS FOR RLDRAM, LPDRAM, MOBILE DDR,
GRAPHICS DRAMS ... 20

Memory ch5 - Competitive Positioning by Memory & Module type.doc



Section

Memory Modules

StaNAard MOUUIES ......ccoiii e e e 2
New Modules DY PaCKaging .........uuueiiiiiioiiiiiiiiiie et 2
Component vsS Module Trade-OffS ... 3

Memory Performance COMPAariSON .....cciiiiciiiieeiiiiii e eee e e e e e e e e e e e e e e e eenneaas 15



Section

DRAM Memory Trends

Memory Technology Trends .......ccoov e, 2
MemOory DeNnSity TreNUS ...cccoi i 2
DRAM Module DeNSIty TreNUS . .....uuuiiiiieeiiiiiiiiiiiieee et e e 2
Market Snapshot — DRAM VS. NAND ... 3

DRAM Technology Trends ......cooouiiiiiiiiiiiie e 3
DRAM Transition in Servers, Desktop and Mobile PCs ..............cccccc 3
PC/Server DRAM Transitions (Freqg/Voltage/Bit Crossover/Memory Chip OH)..... 3
DDR2 FBDIMM — ProS & CONS oottt ettt e e e e 4
DDR2 (Parity) pPRDIMM=Pros & CONS ....ccoiiiiiiiiieeeeeeeeeeeeeeeee e 5
DDR3 DRAM fOr O7 LAUNCR ..t 5
Graphic DRAM (GDDR) 2000-2008 .......ccttttiiiiiiiiiiiieieeeeaaaitiieeeeeee e e s siiiseseeeeeesssannnes 6
3D Evolution with Graphic DRAM (GDDR 2,3,4,5) ...ciiiiiiiieiiiiiii et ee e 7

Mobility Memory Storage DIIVErS ......cceiiiiiiiiiiieeceeiie e 7
Mobility Storage - Memory Card Capacity.......ccccceeieeiiiiiii 7
Mobility Storage — Memory Performance ........cccoooeivviiiiiii e 7
Mobility Storage — Memory Security FEatUres .........ccccvviiiii e 8
DRAM MIX — 20052007 ....cetteeeeeeiiiiiieeeeeeeeesasieeeeeeeeaeesaaanssaaeeeeeeeeaaansssssseeaeeesssanssssseees 8

DRAM SelIECHION....u e 9
Cost Performance Trade OffS . ...t eeeeeeeeeees 10

Specialty DRAMS ...t 10



Section

Flash Memory Industry Trends

FLASH MEMORY INDUSTRY AND TRENDS ........cccooiiiiiiiiee, 1
LYo IV E] (YA R {0 T Vo 1 g = T o B 2
NAND Flash Market EVOIUTION ......ooiiiiiiiiiiiiiiiiceee et 4
Flash Market Forecast by Flash Type 2000-2010 ........ccceeeeiiiiiiiiiiiieeeeeeiiiiiiieeeeeeen 6
NAND Flash Growth Phases 2000+ .....cccooiiiiiiiiiii e 8
Price Erosion — NAND FIash 2000-10 .....cccoooiiiiiiiie e 9
Flash MB Capacity RiS€ 2000-10 .......ccooiuuiiiiiiiieeeeiiiiiiiiie e 11
Competitive Product Positioning of major Flash Vendors........ccccevveevvveeiieennennee. 12
Samsung, Toshiba, SANDisk, Hynix, STM, IMFIash .........ccccci e, 12
NAND Usage by APPHCALION .....uuiiiiiiiiiiiiii e 13
High Density NAND Introductions 2001-2008.............eeieiiriiieiiiiiie it e e 13

INdustry OULIOOK 2007-10 ......uuuiiiiiiieieieeiie e e e e e e 15



Flash Memory Trends Section
by Product Segment 2005-2010

FLASH MEMORY TRENDS BY PRODUCT SEGMENT 2005-10..... 2
Types of Flash Memory (NAND, NOR, M---) ... 3
MMC 4.2 VS. SD 2.0 NAND ...ootiiiieeeiiiie ettt e e e e e e e e e e e e s eaaaeeesennnneees 5
O (Y o =] SRR PPPPPP 8
Flash SSD/HHD iN PCS & SEIVEIS....uuuuuuuiuiiiiuiiiuiiiiiinniinnnenniennernnnrnnnnnnennnnennnnnnnnnnnnn.s 11
HDD Market — Vista Ready DIIVES .....ccocuiiiiiiiiii e ee et e e s e e e e eeeenes 12
Flash (Standard, Robson, OneNAND) in Hybrid Disk Drives........ccccccvvvivviiniiiinnnnnnn. 14
Read/Write Performance of Non Volatile Cache .........ccccvvviiviiiiiiiiiiiiiiiiiiiiiniiininenns 16
Multi-Chip Packages (MCP), SIP, Package-On-Package (POP) in Production ........ 18
Top 4 MCP Supplier Products by Capacity .....ccccooovviiiiiiiiiii e 20

Status — MLC NAND Flash by major VeNdors ........cccuviiiiiiieiiiiiieeeee e 22



	Document1.pdf
	Memory Ch1 - Executive Summary.pdf
	Memory Ch2 - Target Market Segments.pdf
	Memory Ch3 - Product Requirements by Market Segment.pdf
	Memory Ch4 - Memory Mkt Demand Forecast.pdf
	Memory ch5 - Competitive Positioning by Memory & Module ty….pdf
	Memory Ch6 - Memory Modules.pdf
	Memory Ch7 -  DRAM Memory Trends.pdf
	Memory Ch8 - Flash Memory Industry Trends.pdf
	Memory Ch9 - Flash Memory Trends by Broduct Segment.pdf

