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INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL PRODUCTS. NO LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS
GRANTED BY THIS DOCUMENT. EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS
OR IMPLIED WARRANTY, RELATING TO SALE AND/OR USE OF INTEL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR
INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

A "Mission Critical Application" is any application in which failure of the Intel Product could result, directly or indirectly, in personal injury or death. SHOULD YOU PURCHASE OR USE INTEL'S PRODUCTS FOR
ANY SUCH MISSION CRITICAL APPLICATION, YOU SHALL INDEMNIFY AND HOLD INTEL AND ITS SUBSIDIARIES, SUBCONTRACTORS AND AFFILIATES, AND THE DIRECTORS, OFFICERS, AND EMPLOYEES OF
EACH, HARMLESS AGAINST ALL CLAIMS COSTS, DAMAGES, AND EXPENSES AND REASONABLE ATTORNEYS' FEES ARISING OUT OF, DIRECTLY OR INDIRECTLY, ANY CLAIM OF PRODUCT LIABILITY, PERSONAL
INJURY, OR DEATH ARISING IN ANY WAY OUT OF SUCH MISSION CRITICAL APPLICATION, WHETHER OR NOT INTEL OR ITS SUBCONTRACTOR WAS NEGLIGENT IN THE DESIGN, MANUFACTURE, OR WARNING
OF THE INTEL PRODUCT OR ANY OF ITS PARTS.

Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not rely on the absence or characteristics of any features or instructions marked "reserved" or
"undefined". Intel reserves these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The information here is subject to change
without notice. Do not finalize a design with this information.

Software and workloads used in performance tests may have been optimized for performance only on Intel microprocessors. Performance tests, such as SYSmark and MobileMark, are measured using specific
computer systems, components, software, operations and functions. Any change to any of those factors may cause the results to vary. You should consult other information and performance tests to assist you
in fully evaluating your contemplated purchases, including the performance of that product when combined with other products

No computer system can provide absolute security. Requires an enabled Intel® processor, enabled chipset, firmware and/or software optimized to use the technologies. Consult your system manufacturer
and/or software vendor for more information.

The products described in this document may contain design defects or errors known as errata which may cause the product to deviate from published specifications. Current characterized errata are available
on request.

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.

Copies of documents which have an order number and are referenced in this document, or other Intel literature, may be obtained by calling 1-800-548-4725, or go to:
http://www.intel.com/design/literature.htm

All products, computer systems, dates, and figures specified are preliminary based on current expectations, and are subject to change without notice.

Intel and the Intel logo are trademarks of Intel Corporation in the U.S. and/or other countries.

*Other names and brands may be claimed as the property of others.

Copyright © 2014 Intel Corporation. All rights reserved.
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Battery
2714x9%x4mm
0.08356L
@400V Hr/L
33.4WiHr

Battery Charges,
3.67%
System Display,
1.81%
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From calculations of the area of each subsystem, storage is taking ~15%
of platform area in an M.2 form factors.




FashMemory Intel Product Study using NAND

emxma - BGA solution

= M.2 storage
~15% of
platform area

ey In this case,

oomesl PCle* BGA

370WHr increases
battery size

by 10%

= Saves 0.5 -
1.5mm Z-
height.
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'/~ System Needs for Leadership Form
F'“S“Mem"ry Factors

Enthusiast Tower M.2 or 2.5” M.2 22x80mm or 2.5”

Mainstream DT & AIO M.2 or 2.5” M.2 22x80mm or 2.5”

Ultra Small Form Factor DT M.2 or 2.5” M.2 22x80mm or 2.5”

Mainstream and High End

Notebook or Portable AlO M.2 card M.2 22x42 or 22x80mm

Convertible Notebooks M.2 card 22x42mm

10.6” to 13” Detachable BGA 16x20mm

Notebooks (Z-height: <2mm)

7” to 10” Tablets BGA 1.2 x1.4 mm
(Z-height: <1.5mm)

Focus of this presentation is on detachable notebooks and tablets.

All products, computer systems, dates and figures specified are
preliminary based on current expectations, and are subject to
change without notice.




;|a§jiﬁMéﬁi0ry NAND BGA — Intel Proposed Targets

Lanes Single
Capacity N/A
Media Playback

Web Browsing

MM12

Peak Active Write Power <3Ww
Peak Active Read Power <1w
:ﬂzziv:irc(lgfvsw for SATA or <05 mw
Idle Wake Time <2ms
Sleep Power <15 mw
Sleep Wake Time <20 ms

1 lane SATA
Or up to 2 lanes PCle Gen3

2 lanes PCle Gen3 (up to 4

lanes)

2014 Ultrabook eMMCS 0 Performance

Lanes

Random 4KB Read
|OPs*

Random 4KB Write
|OPs*

Sequential 128KB
Read Bandwidth*

Sequential 128KB
Write Bandwidth*

Single Or U1p IfongSlasr:’\e-g-\PCIe Zl B OIS
Gen3 (up to 4 lanes)
5,000 6,000- 8,000 25,000 80,000
3,500 1,500- 2,500 8.000 16,800
350 MB/s 300 MB/s 500 MB/s 1600 MB/s
100 MB/s 100 MB/s 100 MB/s 175 MB/s

Set footprint with family of package sizes
Worked closely with multiple IHVs on initial proposal
Signals used in BGA similar to M.2 socket 3

Key Differences from existing socket 3
¢ 3 power raiIS (12\/, 18V, 33\/) All products, computer systems, dates and figures

specified are preliminary based on current

° G P O usi ng 1. 8V inste ad Of 3 _ 3V expectations, and are subject to change without

notice.
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* Heat Generation

Conduction Through
Mounting Screw &
Standoff

M.2 HEAT PATHS
Convection
Radiation .
Conduction Through
&‘ Connector

Chassis

Conduction Along Board

= Small board connected to system chassis and motherboard

= Thermal path is via convection and radiation off card surface
as well as conduction through the standoff and end connector

= Local chassis, board, and air temperatures greatly impact M.2
module cooling

8/4/2014 7



\ i
|
| W |
AN | W | s
W | 4
W NS
L Ny

RashMemory Generic BGA Thermal Assessment
|

PCle BGA HEAT PATHS

Radiation m Convection j Conduction To Pkg Top —

Encapsulant

— —
A
System Board

Conduction To System

Conduction Along Board Solder Ball Array Thru Subslt?,r(;?(;dThen Thru

[Many] BGA

Conduction Along Board

* Primary heat path is conduction into the motherboard

= Local board and air temperature and nearby heat generating
components will have a major impact on BGA cooling

= Improved conduction paths through BGA balls to ground plane
can improve BGA cooling

8/4/2014



\ ,
4
[N 4

FashMemory SUMmMary

([ SuMMIT |

Pe—

= Platform form factors driving need for smaller

storage solutions
e 22x60 M.2 module is ~15% of a 10” tablet board area

« BGA solution provides room for 10% battery growth or
additional features

= Power/performance targets allow differentiation
relative to other technologies

= Analysis shows BGA would provide better
thermal solution than M.2 module
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