m Intel CPU Apple Mac CPU

2009/6/17 Intel Core2Duo, Core2Quad Core
CPU CoreMA Nehalem P6 CPU
FSB
1. Intel CPU Apple
Segmement 2009 2010 201 Apple
~2Q 3qQ 4Q 1Q 2Q 1~ Model
Server
TOP=130W s ™,
Mac Pro
Desktop Extreme | Nehalem Westmere
TOP=130W | (45nm) (32nm)
Blogmfield Gulftown
Core i7 Core i9
Performance | CoreMA Lynfiled
TOP=95W | (45nm) Core iT(4C/8T) W&
Core i5(4C/4T) Sandy
Yorkfield Bridge
Core2Quad (32nm)
Mainstream Woalfdale Westmere MCM
TDP=65W Core2Dug (CPU 32nm + GPU 45nm)
Clarkdale
Caore i5(2C/4T)
Core i3(2G/2T)
Mobile Performance Penryn-6M Clraksfield
TDP=45W Core2Duo Core i7(4C/8T) iMac {24inch)
Mainstream Penryn-3M Arandale iMac 20inch)
TDP=25W Core2Duo Core i5(2C/4T) MacBook Pro
Core i3(2G/2T) MacBook Air
MacBook
J | Mac mini

2.Core



Micro-

segment BrANd oo Process Code  Physical Logical Dual Integrated Function TP Apple
3 Name Technogy Architecture  pame Core Thread Processor Memory GPU Bua Model
- sa0m | Westmere:ER| Guifown | 6 12 Ei
e E;D::gl‘:;.:)‘is MN/A o Mac Pro
S 3¢ch)
| e asom | Nemalem:ER | Gainstown| 4 8 3668 o 130w
LGA1366 : e
Core ig asnm | Westmere | Gulftown 6 12 S T
DDR3-1066 B.4G7
_ - (3ch) MAX [s]2]]
Core i7 45nm Mehalern | Bloamfield 4 8 24GB EAGM4BG
) 5w
NIA
Core i7 i 5 (C;%H]
DDR3-1333 +
48nm Nehalem Lynfield {2ch) MAX ;ﬁﬂ'f x16 i
16GB 93";‘:_'
Desktop | Core is 4 47 (+MCH]
B 4 il G45 Base G45 Base s
Westmere DDR3-1333 DirectX10 PCle x16
T O ¥ O B 1Lt Y e N kit N - 7Y (CPU
Corei3| | gatise 32nm (MCM) Crarkdale 2 2 {2ch) MAX (Performance | DMI +GMCH)
16GB - G45x3)
DDR3-1333 45w i
. PCle x16 iMac
Cors' 4snm | Mehalern | Clarksfield| 4 8 (2ch) MAX A il e
DMI +MCH) | (eI
16GB
iMac(20inch}
Mobile G45 Base 3456?;1153 350 MacBook Pro
. Westmere DDR3-1066 DirectX10 PCle x16 MacBook Air
2] #20m (MCM) fvandale 2 & {2ch) MAX {Performance | DMI e Ereia
: +GMCH) MacBoal
16GB = G45K3) Mac Mini
(*) Hyepr-Threading
1 2009/3Q Nehalem CPU 32nm
Westmere SandyBridge CPU 32nm
3. Mac mini

Intel 945GM
(90Nm)+ICH7-M (90nm)

NVIDIA GeForce 9400M
(65nm)

Intel Core i5 (MCM
32nm+45nm) + 5 Series (65nm)

FSB

533/667MHz

1066MHz

N/A (1066MHz)

DDR2-667 MAX 4GB

DDR3-1066 MAX 8GB

DDR3-1066 MAX 16GB

TDP

7W(945GM)+3.3W(ICH7-M)
= 10.3W

12W(G86+MCH+nForce
730i) = 12W

32W(CPU+GMCH)+4.5W(PCH)
= 36.5W

CPU

Core Solo/Duo/Core 2 Duo
(65nm)  TDP 25W

Core 2 Duo (45nm)
TDP 25W

Core i5 (CPU 32nm)
25W

TDP

Total
TDP

35.5W

37W

36.5W




NVIDIA® GeForce® 9400 Motherboard GPU
Block Diagram

9400M FSB 1066MHz

New Nehalem 2-Chip Solution

Graphics moves into
. Processor e Sae

Memory Controller
moves into the Processor

2006 Early 2006 Late 2007

-
Mid 2009 Early 2010 Early~
[ |
Core i5 NVIDIA GeForce 9400M(ION) SP 2 ION2
Core 2 Duo Core2 CPU
Core
Intel CPU Apple CPU 12 Mac Pro Core i7 i5
NVIDIA Intel + GPU
Core (MCH) PCI-Express CPU
ICH10 PCH(Platform Controller Hub) 1 Mac Pro ICH10
Apple Intel
Core i7 GPU TDP
Mac mini Core i7
Havendale/Auburndale GPU SP 12 Core i5 GPU
G45 3 - Corei5 GPU GeForce 9400M ( G35
3 G45 )
Mac mini GPU Core i5 GPU
B (2009/09/09)
2009/09/08 Intel CPU Coreib, i7 P55 2010
GPU Core i3/i5
Core i3 GPU NVIDIA Intel Core2 MCP7A (GeForece
9400M) MCP89(GeForce200M) Core MCP99
4. NVIDIA
MCP7A MCP89 MCP99
CPU Core2(LGA775) Core2(LGA775) Corei3,i5,i7(LGA1156)
cPU FSB(1066MHz) FSB(1333MHz) DMI 2GB/s
8.5GB/s 10.6GB/s (QPI 25.6GB/s )
( DDR2-800 12.8GB/s DDR3-1333 21.2GB/s
) DDR3-1333 21.2GB/s | (CPU
DDR3-1066 17GB/s )
GPU GeForce9400M GeForce200M GeForce200M+




2010/1Q MCP89(ION2 ) GeForce9400M SP 2
FSB1333MHz ( 9400M 1066MHz 1333Mz 9400)
NVIDIA QPI Core CPU MCP99 CPU DMI
GPU
Core CPU Intel
P55 GPU
5. Core i3 GPU(Clarkdale)
3DMark 06
Owverall 1181 1602 2014
SM 2.0 343 <492 691
SM 3.0/HDR 482 630 726
CPU 2361 3363 2344
3DMark Vantage (Entry)
Owverall E3508 E3980 E4445
CPU 5471 8783 5369
GPU 3133 3364 4482
Call of Juarez DX10* B.4 13.6 21.6
Company of Hero DX10 9.7 14.1 26.4
Crysis DX10* 3.431 B8.972 20.525
FaryCry 2 DX10%* 4.72 6.01 14.17
Lost Planet DX10* T.B 15.1 24 .4
PT Boats DX10* 6.1 14.6 23.4
Tropics DX10* 3.29 7.2 20.2
* 1024 x 768 @ Low Detail
G45 3 Core i3 GPU G45 15 9400M
(GPU G965 G965 GMAX3100 3 )
CPU / Core
GPU iMac, Mac Book Pro  Clarksfiled Core i7, i5 P55 GPU
Clarkdale Core i3, i5 GPU Arrandale
Mac mini, Mac Book, Mac Book Air Core G45
Core2 NVIDIA MCP89(GeForce200M)
Cere MCSPROo R D MCPOg Shy
£ FS—0EShis B 205 hs SRy
Annla
Lepite
[ | 1. (2009/10/09)
NVIDIA Core DMI MCP99 (2009/10/02) AMD
(2009/10/07)
FSB(P4 ) ION2 FSB
Nvidia won’ t do a DMI chipset
Nvidia doesn’ t plan new AMD chipsets
Core2(Penryn) Atom(Diamondville) ION2(MCP89) CPU



1. Mac mini TDP35W TDP45W Core i7/i5 iMac

TDP GPU Core i7/i5(Clarksfield)+ GPU 2009/4Q
2. Core 2 2011 20010/1Q MCP89
3. Core i3/i5(Arrandale) GPU 2010/1Q ( SandyBridge
)
4. CPU HDD (
2011 SandyBridge )
ION2 NVIDIA
ION2(MCP89) 2010/1Q 2009/4Q (2009/10/14)
NVIDIA

lon 2 to ship in 2009

= 2.(2009/10/21)

Mac mini ( 2009/10/20)

Mac mini X Server Snow Loepard
HDD 2

Mac mini(2009 Late)

1.2.66GHz
Mac mini(2009 Late) 2.26GHz 2.53GHz 2.66GHz Intel Core 2
Duo 2.66GHz 2666Hz 2666Hz
2.53GHz MC239J/A BTO (+\15,120) 2.66Hz
2. 4GB
Intel Mac  EFI SMC
Late 2009 8GB EFI 1.2
8GB

( 2009/10/22) Macminicolo.net Late 2009

8GB

The Mac minis are officially sold and supported to use 4GB

upgrade, they wil!/ now support 8GB of RAM. These new minis
3. Dual 500GB
HDD
|X
1. HDD 2
2. GeForce9400M RAIDO/1/0+1/5 RAID
RAID5 HDD 3 RAIDO( )
( 2009/10/28 )
Snow Leopard OS RAID RAIDO RAID1 RAID
Apple iLife '09 iWork '09

4. 64bit
Apple Xserv Snow Loepard 64bit Mac mini

64bit



1. Mac mini 64bit
2. Late 2009 64bit
3.10.6.2 64bit OS X Server

( 2009/10/29)

Late 2009 Mac mini Server 32bit 64bit
64bit
5.VRAM 256MB
2GB VRAM 256MB
6. Mobile Core i5/i7
TDP 35W Mac mini Mobile Core i5/i7 (Clraksfiled)
iMac GPU ATI Radeon 4670, 4850
2010/1Q Moble Corei3/i5(Arrandale) Arrandale
Sandy Bridge ( 2
7.
Late 2009 CPU Early 2009 BTO 2.26GHz
160GB 69,800 62,900
$599 2009/10/21 1$=90
Free Shipping( ) 1
LAN us

:Mac mini with Snow Leopard Server

] 3. (2009/10/29)

ASCII Mac People 2009 12 32

m  4.(2010/01/03)

ION2 ION

(Apple

64bit

CPU+MCP89(ION2) 3D

1GB

2GB

HDD 120GB

GPU GeForce G210



G218(SP 16 535MHz 1230MHz PCI-Express 2.0 x1 GPU)
ION2 Core2 Atom ( P4 ) MCP89
Intel DMI MCP99

Atom GPU GPU
Nvidia’s ION2 is a G218 GPU, not a chipset

X

Atom(Pinetrail) MCH CPU Pineview D510, D410, and N450 IOH(
) Intel NM10 Express (Tigerpoint) PCI-Express 2.0 x1
DMI (2GB/s) IOH PCI-Express 2.0x1(1GB/s) GPU
Atom GPU GPU G210 GPU
GPU
Broadcom HD (Crystal HD)
ION2 NVIDIA LGA775/Socket P GPU
MCP79 (GeForce9300/9400/ION) Atom Mac mini Apple
Apple Intel Intel Core i3/i5(
Clarkdale/ Arrandale) GPU Mac
mini SandyBridge
( 2010/03/02)
NVIDIA GPU ION
= 5. (2010/01/10)
2010/1/8 Intel GPU 32nm Core CPU Core i5-661(
3.33GHz) GPU Intel G45 NVIDIA GeForce 210 GeForce 210
GeForce 9400M
GPU CPU _Intel Core i5-661
Intel GPU GPU CPU CPU GPU
Core i3-3xOM GPU
Open CL VMware Fusion Windows Aero
Core i3/i5 Mac mini

2010/01/27

Mac iPhone OS SDK



= 6. (2010/02/03)
2010/01/27 iPad iPhone 0os
SD
iPhone
10.6.3
. 10.6.3 Core i3/i5(Clarkdale)
. 10.6.3 Clarkdale GPU
« Intel945(GMA950)/Intel965(GMAX3100) GPU 64bit 10.6.3 (10.6.2
« Xeon 5500(Gainstown)/Core i7(Bloomfield) 10.5.7
« Core i5/i7(Lynnfield) 10.6.2
« Atom(Diamondville) 10.6.2
« 6 CPU(Gulftown) Core i9 Core i7
« MacPro 6 Xeon (Core i7-980X/970 3 )
. MacBook Pro Core i5 (Intel Retail Edge Program )
« Clarkdale GPU GeForce 9400M Apple
Apple GPU Core i3/i5(Clarkdale) Core i5/i7(Lynnfield)+ GPU
Clarkdale
. 2010/1 Apple Clarkdale
« Clarkdale +10.6.2 10.6.2
L] /
(Clarkdale 10.6.3
Clarkdale Arrandale MacBook Pro/MacBook Air
6 CPU Westmere-EP Xeon 5600 Mac Pro Mac mini
MacBook Mac mini
Mac Pro Core i7-980X/970 Xeon 5600 Corei7 CPU
QPI Dual Processor
20402 £ 245 +—MacBook Air
Core i5-520UM Core i7-640UM
2010/ 2/ 17
Core i5-520UM 1.06GHz(TB 1.86GHz) L3=3MB 2C/ 4T TDP18W
Core i 7-620UM 1. 06GHz(TB 2.13GHz) L3=4MB 2C/ 4T TDP18W
Core i7-640UM 1. 20GHz(TB 2. 26GHz) L3=4MB 2C/ 4T TDP18W
20402 £ 2H4E +—MacBook Pro
Core i5-430M Core i5-540M GPU
2010/ 2/ 17
Core i5-430M 2.26GHz(TB 2.53GHz) 2C/ 4T L3=3MB TDP35W
Core i5-520M 2.40GHz(TB 2. 93GHz) 2C/ 4T L3=3MB TDP35W
Core i5-540M 2.53GHz(TB 3. 06GHz) 2C/ 4T L3=3MB TDP35W

MacBook Pro Core i7



26046/3——Mac Pro
Core i7-980X/970 Xeon 5600

2010/ 3/ 16

Core i 7-980X 3.33GHz(TB 3.60GHz) L3:12MB 6C/ 12T TDP13O0W
Core i7-970 3.20GHz(TB 3.46GHz) L3=12MB C/ 12T TDP130W
iMac 27inch Core i5/i7+P55 Mac mini MacBook iMac 21.5inch Clarkdale
( )

= 7.(2010/02/22)

Apple ION2 LGA775 MCP89

MCP89 last NVIDIA chipset for Intel platform

Intel NVIDIA MCP89
SP32 GeForce 200M
Arrandale/Clarkdale (GeForce 9400 )GeForce 220

In the first quarter 2010 was promised the announcement of ¢
systems on base of core 2 Duo processors to go around on th
an Cl arkdal e processors with the built-in graphic core.

2010 1Q MCP89 Core2 Duo
Arrandale Clarkdale

s
d

m  8.(2010/03/19)

2010/03/16 6core CPU Core i7-980X(Gulftown)/Xeon 5600 Series(Westmere-EP) iPad
Xeon 5600 Mac Pro 2010/06(2010/June)
Mac Pro CPU
Processor Core Number/Thread CPU TDP Turbo QP|
Number Number Speed Boost
X5680 3.33 130W
X5670 2.93
6C/12T QPI
X5660 2.80 95W 6.4GT/s
X5650 2.66




m  9.(2010/04/06)

Intel CPU

CPU Core i3/i5/i7

iPad

MacBook 4 )

640GB HDD 248GB SSD 8

New MacBook, MacBook Pro, and MacBook Air Models Scheduled for Launch This Month? (MacRumors.com)

10.6.3 Crakdale/Arrandale

10.6.3

m 10 (2010/04/13)

CPU

Core i5/i7 (Arrandale)

CPU GPU

MacBook Pro 13inch MacBook Pro

CPU Core 2 Duo GPU NVIDIA GeForce 320M

Model Processor GPU

Core Intel HD Graphics/GeForce GT 330M SP48
MacBook Pro 15 2.4GHz 5 550M 128-bit

Core Intel HD Graphics/GeForce GT 330M SP48
MacBook Pro 15 2.53GHz = 540M 128-it

Core Intel HD Graphics/GeForce GT 330M SP48
MacBook Pro 15 2.66GHz 7-620M 128-bit

Core Intel HD Graphics/GeForce GT 330M SP48
MacBook Pro 17 2.53GHz = 540M 128-bit
MacBook Pro 17 Core Intel HD Graphics/GeForce GT 330M SP48
2.66GHz(CTO) 17-620M 128-bit
GPU Arrandale Core i5/i7(32nm) NVIDIA GPU GeForce GT 330M

GPU GPU
0s 10.6.3
kext MacBook Pro 10.6.4

Mac mini

MacBook Pro Apple Intel GPU
Mac mini TDP CPU TDP GPU
GPU (Mobile)Core i5

MacBook Pro 13inch

NVIDIA GeForce 320M

MCP89

GeForce 320M

ION2 NVIDIA LGAT775

Model

Processor

GPU




MacBook Pro 13 2.4GHz |Core 2 Duo P8600 GeForce 320M SP48 64bit

MacBook Pro 13 2.66GHz | Core 2 Duo P8800 GeForce 320M SP48 64bit
. NVIDIA
Code
Model e Spec
GeForce 320M (40nm GT216 MCP89 SP48 64bit DDR3-1066 VRAM 256MB(Shared
core) Memory)
GeForce 310M (40nm GT216 MCPS9 SP16 64bit DDR3-1066 VRAM 256MB(Shared
core) Memory)
GeForce 9400M (65nm G86 SP16 64bit DDR3-1066 VRAM 256MB(Shared
MCP7A
core) Memory)
TDP Mac mini
Core 2 Duo + GeForce 320M(MCP89)
CPU GPU SandyBridge SandyBridge
TDP GPU
Mac mini

Mac mini

Ars Technica: Why the 13" MacBook Pro didn't get a Core i5 upgrade (2010/04/18)

2010/06/15 )
Core 2 Duo + GeForce 320M HDMI SD
Mac mini  2010/06/15

Mac mini,
« AMD CPU 2010/04/21
Apple AMD SandyBridge CPU

GPU GPU Fusion AMD CPU

AMD Apple Fusion

AMD CPU / CPU Apple
iPhone/iPad Intel CPU GPU
iPad MacBook Apple PC

PC AMD Fusion CPU/GPU iMac PC Opteron CPU

Mac Pro Mac mini AMD Mac mini TDP



	■ Intel CPU ロードマップから推測する次世代Apple Mac 採用CPU推測論
	■結論

	■再考察 (2009/09/09)
	■追記1. (2009/10/09)
	■追記2. (2009/10/21)
	■追記3. (2009/10/29)
	■追記4. (2010/01/03)
	■追記5. (2010/01/10)
	■追記6. (2010/02/03)
	■追記7. (2010/02/22)
	■追記8. (2010/03/19)
	■追記9. (2010/04/06)
	■追記10. 更新終了(2010/04/13)


