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Driven by market factors

7 year technelogy projections

MiRimuny changes to achieve: next geal
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DR FEamily: Timelines

W Sample
¢

2006 07 08




Generations

Memory
Generation

1600-3200

800-1600

400-800

200-400
Peak Bandwidth

In Mb/s/pin
JSM

5




Many Applications,
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Terminolegy: Module Types

DIMM = Dual Inline Memonry Module

ke =t o e e ok ke
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UDIMM = Unbuifered
Address bus and clocks connected
directly to: DRANS

RDIMM = Registered
Address bus and clock redriven to
DRANS

EB-DIMM = Eully’ Bufifered
Address and datas buses, packetized and
redriven to DRANIS
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Opportunities By Market Segment

Portable DDR3 SO-DIMM, Micro-DIMM




PC Market: Unified Roadmap

Desktop PC

Notebook PC

Subnotebook PG

2006

DDR2-800 UDII\:VIM

DDR2-800 SO-D:lMM

DDR2-800 Micro-DIMM
|

1
DOR3-1066 UDIMM
1

|
DDR3-1066 SO-DIMM
|

DDR3r1066 Micro-DIMM
1
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Fragmented Senver Roz RERETEEEtty

DDR2-400
HE Server ST

g DDR2-400 DDR3-1066
14 Server RDIMM RDIMM

LE Server DDR2-400 DDR3-1066
RDIMM

DDR2-533 DDR2-667 DDR3-1066
UDIMM UDIMM UDIMM or RDIMM




Router & Networking

2006

High End DDR?2 | DDR3
Routers Mini-RDIMM Mini-RDIMM

Low End DDR1 DDR2 DDR3
Routers SO-DIMM SO-DIMM SO-DIMM

Split between thoese that need ECC and
these that den't need ECC
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Peripherals

DDR1 32b- DDRIEI. 16b- DDR2 16|b— DDR2 32b-

Peripherals DIMM SO-DIMM SO-DIMM SO-DIMM

Devices that need smaller granularity.
Small feetprint Is desiralnie

Common: pinout for DDR1/2/3 andl 16/32 bitS
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2. Slots per Channel for
Unbuffered or Registered

Yy

DDR3 Dual channel CPU
memory controller

Original plan was for one slot per channel, 2 ranks per slot

Updated plan for two slots per channel, 2-4 ranks per slot




DDR2 Unbufifered Modules

UDIMM; SO=DIMM; Micre-BIiViV

Balanced tree topology Address, Command
Many: heard layers often needed

Minimal skew
between bytes




DDR3! Unbufifered Modules

UBIMM; SO-DIMIM; Micre-DIiviv
Perfermance 1o 1.6Ghps per pin
Ely-ly: buses with' contreller de-skew

Address, Command,
Clocks

Skew
trained
out at init




DDR3 RDIMM Inside-Out Fly-By

Integrated
Register/PLL

O O Op Op O OOOOl

VTT AR
(TR RARARROREY TRCRCARARAR ARRRCRCRC) ARARARAN (O --_-

Reduced
4 Skew

Support for 2 ranks (36 DRAMSs) and
4 ranks (72 DRAMSs) — VLP enabled
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Registering Clock Driver

Control Address
Registers Command

Parity

Logic = Err_Out#

Phase
Locked

CKn/CKn#

Loop




DDR3 Register Programmalle Features

Separate dive strengti by signal group
s Clock

s Address

= Control

4 rank support designed in




When Does RDIMM Enter Desktep?

O 4O Op OO OO0 10

VTT VTT

2 slot/channel reguirement cemplicated
the UDIVIMEdesign;, may: cap: perfermance

Al seme freguency,, transitien ter RIDIMIV
may. be reguired
L ISM




Motivation for EB-DIMIV

FB-DIMM e gy
B supports 4 slots

per channel at
any speed

As speeds
Increase, the
number of
RDIMMSs per
channel
decrease
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Eully: Bufifered DIMM

HEEERAEEEE
HEAEEEEE
HEEEEEEEE
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SEIVES stul hus timing challenges
4-DIVIMSI per chiannel




Wihat \WWent \Wrong?

AMB too hot
Latency limited # slots to 4 per channel

RDIMM @ 2 slot per channel

Register cheaper than AMB
JSM
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Form Factor \Wars

1.2 (80mm) standard choesen inf 1999 based on 14U
SEIVer market projections

HP First to Reach Milestone of 100,000 Blade Servers Sold

B, market fragmenting




Advanced Telecommunications
Computing Architecture

Data Center Elements
Soft- Video E-Commerce Web

Gateway Switch Server Cache  Server  Filter Server
I | I |

Firewall

— PICMG 3 PICMG 3 PICMG 3 E PICMG 3@ PICMG 3

.’." . i . .‘.’. .‘.’. . .‘.’. -.-

FTTH Terminal ATM Switch ATM Switch FTTH Terminal

I )
Fiber FICMG 3 WDM Terminal WDM Terminal PICMG 3 PICMG: 3
09 $60 — — 060 L X )
PICMG 3
CMTS R ARG CMTS

. |
Cable ﬁ Transport Elements P Router - x
L LA PTG S LA L

MSC MSC
DSLAM Y Y — — 'Y Y | DSLAM

- L ‘ Core Elements L =
Copper

PICMG 3 - S PICMG 3
L it soo oo0 i
oop ! YT

ereless

Wireless
Base Access / Edge Elements Base

|/"'

Customer Premises Equipment

see http://picmg.org




Blade Server, 1.2 Module

«~ —-Blade Servey g i *
. ; a. o [ [B: |

Cool Air
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Blade Server, VLP & ATCA DIMM

Cool Air

7,000 mm?2 =
60% Reduction!




VIR & ATCA Eorm Factor

133.35 mm




Advanced Mezzanine Card

Standard for telecon blades
Alflow betton te tep
Memonry: medule:at front edge
Needs smaller DIMIVIS

Part of ATCA spec




Mini-RDINMM: Eerm Eactor

. !..l.'_ . 3
"_ LR

i i > 82mm versus 133mm =
- B | S "ai 40% reduction in size
B B -
versus full size RDIMM

s aEaNy

| TSRS

Inside-out fly-by
topology like RDIMM




Moedules for Perpherals

Raw Card A, Front View Raw Card B, Front View

16 & 32 hits Wide
1 to 4 DRANIS typical
144 pin, 67.6 x 30 mm




Summary.

DIDRS: an evelutienaly/ step: upfirem: DIDR2
One: size dees not fit all

Market-specificimedule form fiacters

Seme: Interesting; uncertainties
n EB-DIMMEer RIDIVIVZ
x RIDIMIVIEeIE CIDIIVIVIZ




Fhank you

Questions?




