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2009 Kicks Off with NAND Production Cuts — Where is the Killer App?

For the past four or five years the NAND market has crashed during the first week of December, only to be resurrected
late in Q1 with a killer application that comes into save the day. Almost always, the savior (this time, SSD’s) is not the
one who generated industry excitement during the second half of the previous year. In December, production was cut
dramatically. Maybe this time the industry has it right—SSDs are not going to save the day in 2009.

Market Highlights

NAND Market
DRAM exchange expects
81% NAND flash bit growth
in 2009 more

Toshiba
Delays NAND plant
construction in western
Japan more

Numonyx
Rolls out 41 nm MLC and 48
nm SLC NAND processes
more

Toshiba
Reduces NAND flash output
by 30% more

Financial Market

SanDisk shares increased
9.48% or $1.05 on Monday
January 5, while Micron saw
16.9% in gains to $3.32.

"Those that fail to learn from history are doomed to repeat it." - Winston Churchill
In 2005 NAND manufacturers lead us to believe that embedded NAND flash used in mobile
applications would increase by a factor and soak up oversupply. That demand never
materialized (has it yet?), and it took Q2 2005 rumors of a flash based iPod, and Apple’s
Nano introduction in September 2005 to control NAND price erosion. A nearly identical
situation occurred in late 2006, when industry leader SanDisk set high unit sales expectations
for their MicroSD products. MicroSD sales suffered from slower than anticipated adoption in
mobile phones, due to capacity mix issues and pricing. Industry expectations soon were re-
set by Apple’s iPhone introduction.
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Spot Market Historic Pricing
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Historic Industry Behaviors

Q1 — Slowest bit growth occurs this quarter and prices typically suffer their greatest erosion

Q2 - Typically see stabilization of erosion to more manageable levels — generally due to new product
rumors and announcements

Q3 — Sees increased demand as Asian manufacturers stock NAND and begin volume production of
consumer products for the coming holiday season.

Q4 — Balloon bursts when consumer product inventories fail to sell through and NAND buyers reduce
orders — all in light of increased production

Is the Industry in a Tailspin or Transitioning to a Rational Business Model?

We believe that the flash industry, lead by Toshiba who was the first to announce production cuts, is
moving away from a less reliable business model to a more rational one, well cognizant of the many
and varied factors that influence supply and pricing.

Throughout 2008, we were lead to believe that SSD’s would consume high volumes of NAND flash and
in turn will moderate price erosion in 2009. We now only expect to see significant SSD adoption in
enterprise application areas, and we do not expect this segment to positively influence NAND pricing
throughout the year.

Next Month: New Applications and Technologies and their influence on the
industry
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http://www.dramexchange.com/WeeklyResearch/Post/2/1911.html
http://www.reuters.com/article/marketsNews/idUST26564820081227
http://www.eetimes.com/news/semi/showArticle.jhtml?articleID=212500822
http://www.itworld.com/node/59271
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Flash Memory Components: Contract Pricing

Westwood Marketing Flash Metrics and Analysis

MLC
$12
Contract prices for » «
MLC began a decline - *\\x
in the middle of P * X
December. —e—4 Gt
N —=— 8 Gt
Most significantly, 32 ;
; X $4 | X 16 Ghit
Gbit MLC prices —X .
0 —%— 32 Ghit
dropped 20% over 64 bt
the period. A ¢ ¢ A EE— o *
14 21-Nov 28-Nov 5-Dec 12-Dec 19-Dec 26-Dec
14-Nov | 21-Nov | 28Nov | 5Dec | 12-Dec | 19-Dec | 26-Dec | °change | % change
last period | all periods
4 Gbit | $1.10 $1.10 $1.10 $1.10 $1.10 $1.10 $1.10 0% 0%
8 Gbit | $1.20 $1.20 $1.20 $1.15 $1.05 $1.05 $1.05 0% -13%
16 Gbit | $1.75 $1.75 $1.75 $1.65 $1.55 $1.55 $1.70 10% -3%
32 Gbit | $4.50 $4.50 $4.50 $4.25 $3.70 $3.70 $3.60 -3% -20%
64 Gbit | $10.20 | $10.20 | $10.20 | $9.75 $8.80 $8.80 $8.80 0% -14%
SLC
$25
SLC pricing fell o ———» . R
slightly in the middle $20 . .
of December, with ——1 Goit
prices creeping back $15 —=—2 Gbit
up at the end of the « 4 Gott
p $10 )2 3¢ X K X .
month. % —%—8 Ghit
. . $5 —%— 16 Ghit
Again 8 Gbit , , , AR — , | | —e—32 it
component prices fell %0 © + + <+ - - :
the most; 26% over 14-Nov 21-Nov 28-Nov 5-Dec 12-Dec 19-Dec 26-Dec
the latest period.
14-Nov | 21-Nov | 28-Nov | 5-Dec | 12-Dec | 19-Dec | 26-Dec | °change | % change
last period | all periods
1 Gbit $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 0% 0%
2 Gbit $1.75 $1.75 $1.75 $1.75 $1.65 $1.65 $1.75 6% 0%
4 Gbit | $2.65 $2.65 $2.65 $2.65 $2.20 $2.20 $2.30 5% -13%
8 Gbit | $5.00 $5.00 $5.00 $4.50 $3.55 $3.55 $3.70 4% -26%
16 Gbit | $11.00 | $11.00 | $11.00 | $11.00 | $9.00 $9.00 | $10.00 11% -9%
32 Gbit | $22.00 | $22.00 | $22.00 | $21.00 | $20.00 | $20.00 | $21.50 8% -2%
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Flash Memory Components: Spot Market Pricing
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MLC
25
Spot market pricing * ‘\.—.\ —e—4 Gt
erosion continued $20 —8—8 @it
over the period with \’\0\‘ R 16 Ghit
high-volume 128 $15 —%—32 @it
Gbit components $10 | —¥— 64 Goit
falling 30% during T % x| | —e— 128 Ghit
the past seven $5 fse—
weeks. n L N
s0 ¢ s » = -~ & s
14-Nov 21-Nov 28-Nov 5-Dec 12-Dec 19-Dec 26-Dec
Spot prices for 8 Gbit
and 16 Gbit
gi(i?n;;ogggiseare 14-Nov | 21-Nov | 28-Nov | 5Dec | 12-Dec | 19-Dec | 26-Dec g"stcg‘;:gg i ;2?{;%2
Contract, while other 4 Gbit | $1.25 $1.15 $1.11 $1.01 $1.03 $1.00 $1.02 2% -11%
capacities are within 8 Ghbit | $1.28 | $1.20 | $1.13 | $0.95 | $0.95 | $1.30 | $1.28 2% 6%
a dollar of each 16 Gbit | $1.61 | $1.57 | $1.46 | $1.52 | $1.59 | $2.03 | $2.03 0% 29%
other. 32 Gbit | $449 | $4.17 | $3.93 | $337 | $340 | $371 | $3.64 2% -13%
64 Gbit | $10.32 | $10.08 | $9.70 | $8.82 | $8.53 | $8.23 | $8.24 0% -18%
128 Gbit | $23.00 | $22.00 | $22.00 | $17.50 | $17.00 | $15.40 | $15.40 0% -30%
SLC
$50 ——1 it
Significant erosion A : : : , , =2 @it
continued over the $40 _
past 7-weeks with 4 4 Ghit
Gbit prices falling $30 —<—8 Gbit
29%, 8 Gbit prices © ¢ ¢ ¢ - . —e | —%—16 Gt
falling nearly 45%. 320 —o— 32 Ghit
$10 ¥ H— —¥ ¥ K— 3¢ X —— 64 Goit
In further contrast
from our last report, $0 - - al — ==
regarding the 4 Gbit 14-Nov 21-Nov 28-Nov 5-Dec 12-Dec 19-Dec 26-Dec
price—the Spot sits
$1.15 below the
Contract and the 8 14-Nov | 21-Nov | 28-Nov | 5Dec | 12-Dec | 19-Dec | 26-Dec | 2 change | % change
Gbit Spot is $2.25, . ast peorlod all per‘l)ods
61%. below the 1 Gbit | $0.92 | $0.91 | $0.90 | $0.84 | $0.89 | $0.86 | $0.86 0.0% -5.0%
contract 2 Gbit | $2.02 | $2.01 | $2.00 | $1.98 | $1.92 | $1.88 | $1.88 0.0% -7.0%
4 Gbit | $2.07 | $2.01 | $1.97 | $157 | $1.77 | $1.43 | $1.43 0.0% -29.0%
8 Ghit | $4.13 | $4.13 | $4.13 | $3.39 | $3.10 | $2.28 | $2.28 0.0% -45.0%
16 Gbit | $10.99 | $10.89 | $10.75 | $10.51 | $10.58 | $10.25 | $10.32 1.0% -5.0%
32 Gbit | $24.75 | $24.65 | $24.38 | $24.42 | $23.67 | $24.17 | $23.50 -3.0% -5.0%
64 Gbit | $45.00 | $44.00 | $44.00 | $44.00 | $44.00 | $42.00 | $42.00 0.0% -5.0%
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USB Flash Drives
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North America USB
Flash Drive ASP

USB ASP’s declined
modestly over the
period, with 16 GByte
products seeing the
highest discount of

12%.
$100
$80 % S Ye )
0 4GB
$40 8GB
$20 Tt 2 — # #* * | —x—16GB
17-Nov 24-Nov 1-Dec 8-Dec 15Dec  22-Dec  29-Dec
17-Nov | 24-Nov | 1-Dec | 8-Dec | 15-Dec | 22-Dec | 29-Dec lo; "stcgngg ;/ﬁ ;2?{;%2
1GB | $18.14 | $18.19 | $17.74 | $17.45 | $20.46 | $19.79 | $19.74 | 0.0% 9.0%
2GB | $20.06 | $19.32 | $18.21 | $18.80 | $19.17 | $18.56 | $19.26 | 4.0% 4.0%
4GB | $34.17 | $33.68 | $33.97 | $33.33 | $35.14 | $34.31 | $32.83 | -4.0% 4.0%
8GB | $45.78 | $46.33 | $46.91 | $47.85 | $43.84 | $45.61 | $4535 | -1.0% 1.0%
16GB | $77.74 | $77.74 | $81.77 | $77.60 | $74.38 | $69.89 | $68.55 | -2.0% 12.0%
North America USB
Flash Drive MSP
$50 % ” —— 1B
MSP’s dropped *\‘\* % . | V2@
significantly across the $25 gg
board with discounts g N . .
between 30 and 56% 0r — — 3 - = [T 1@
17Nov  24Nov  1-Dec 8Dec  15Dec  2Dec  29-Dec
17-Nov | 24-Nov | 1-Dec | 8-Dec | 15-Dec | 22-Dec | 29-Dec lo; "stcgngg ;/ﬁ ;2?{;%2
1G8 $599 | $5.99 | $5.99 | $599 | $4.18 | $4.18| $4.18| 0.0% 130.0%
2 GB $8.99 | $4.99 | $4.99 | $3.99 | $3.99 | $3.99| $3.99 | 0.0% -56.0%
4GB | $11.99| $6.99 | $6.99 | $599 | $599 | $599 | $5.99 | 0.0% -50.0%
8GB | $19.99 | $20.99 | $14.99 | $12.99 | $12.99 | $12.99 | $12.99 | 0.0% 135.0%
16GB | $44.99 | $44.99 | $44.99 | $39.99 | $29.99 | $29.95 | $29.95 | 0.0% -33.0%
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USB Flash Drives

North America

Leading Brands USB With sales occurring earlier in the quarter, few price reductions were offered on any USB Flash

Drives for Black Friday Shoppers.

Flash Drive
Consumer Price As the Christmas holiday approached, manufacturers offered significant reductions on its Data
Trend Travelers. This behavior was anticipated, as many shoppers would forego Black Friday offers in

hopes of later discounts closer to the holidays.

2GB

$25 —&— Kingston Data
Traveler
$20
—8— Lexar Seaure I1
$15
$10 \/ PNY Attache
o * ° Optima Pro

$5 ‘ ‘ ‘ ‘ ‘ ‘ SanDisk Cruzer
17-Nov  24-Nov 1-Dec 8-Dec 15-Dec 22-Dec  29-Dec Mao

End of December
Shenzhen broker
pricing for 500 piece

4GB

minimum order zzz -—-\_./-\.\.—. —0—_I?ngst|on Data
. J raveler

qDl;:Igng of USB Flash o ¢ X L e I
$20 - \—\ PNY Attache

2 Gbyte - $2.40 $15 Optima Pro

(was $2.25 on 12/1) N——o— o SanDisk Cruzer
$10 ; ; : : ‘ ‘ Mao

4 Gbyte - $3.10 17-Nov  24-Nov  1-Dec 8Dec  15Dec  22-Dec  29-Dec

(was $3.95 on 12/1)

The products are 8GB

individually packed and $65

include screen printing $60 = = — —e— Kingston Data

of logos and a software 455 < Iﬁveliw .

application: $50 - . u —®— Lexar Seaure
$45 7 PNY Attache
$40 0—0—0—0\ Optina Pro
$35 3 SanDisk Cruzer

$30 Mao
$25 -
$20 N o

$15 T T T T T T
17-Nov 24-Nov 1-Dec 8-Dec 15-Dec  2-Dec  29-Dec
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Standard Flash Cards

North America
Standard Flash Card

Significant Standard Flash Card ASP price erosion occurred most noticeably in the higher capacity

ASP cards.
ASP price erosion was
most significant in 4
Gbyte and 8 Gbyte $55 —e_1GB
products, falling 24% $45 —m—2GB
and 29% respectively. 4GB
$35 8GB
$25 -
s« @« L =
$15 1% hs hd s - 4+ —®
17-Nov 24-Nov 1-Dec 8-Dec 15-Dec 22-Dec 29-Dec
17-Nov | 24-Nov | 1-Dec | 8Dec | 15-Dec | 22-Dec | 29-Dec | ochange | % change
last period all periods
1GB | $17.54 | $17.50 | $18.05 | $17.80 | $16.20 | $15.97 | $16.49 3.0% -6%
2GB | $21.88 | $21.20 | $21.49 | $21.34 | $19.38 | $18.98 | $19.70 4,0% -10%
4GB | $34.14 | $32.93 | $32.31 | $31.47 | $28.49 | $26.70 | $25.94 -3.0% -24%
8GB | $51.18 | $50.09 | $45.20 | $42.76 | $40.20 | $38.37 | $36.52 -5.0% -29%
North America.
Standard Flash Card . e 1B
. 4GB
_1 GB carQs co_ntlnueh_tlo $10 8@
increase in price, while - - - .
higher capacity cards % * + + ¢ — 1
fell in price—most ‘ ‘ ‘ ‘ ‘ ‘ ‘
. 17-Nov 24-Nov 1-Dec 8-Dec 15-Dec 22-Dec 29-Dec
noticeably 4 GB SDHC
cards fell 77% over the
latest reporting period.
porting p 17-Nov | 24-Nov | 1-Dec | 8Dec | 15-Dec | 22-Dec | 29-Dec | ochange | % change
last period | all periods
1GB | $2.95 $2.95 $2.95 $2.95 $3.49 $3.49 $3.49 0.0% 18%
2GB | $4.99 $4.99 $4.99 $4.95 $0.99 $1.99 $3.99 101.0% -20%
4GB | $12.99 | $11.99 | $9.99 $9.99 $5.99 $5.99 $2.99 -50.0% -77%
8GB | $19.99 | $19.99 | $19.99 | $17.99 | $12.99 | $12.99 | $12.99 0.0% -35%
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Standard Flash Cards

North America
Leading Brands

Standard Flash Card

Consumer Price
Trend

End of December
Shenzhen broker

SD Cards remained tightly competitive, with Kingston and Toshiba dropping prices, while
Lexar, PNY and Dane Elec brought prices back to their average to match other manufacturers
at the end of the quarter.

As expected, 1 GByte products are nearing EOL, and is noted by Toshiba products
disappearing from shelves at the end of November.

pricing for 500 piece 1GB
minimum order
quantity of SD Flash $30 1 e Dare Hec
Cards: —=— Kingston
$25 - Kodak
1 Gbyte - $1.98 Lexar
—%— PNY
2 Gbyte - $2.85 $20 e SanDisk
Toshiba
4 Gbyte - $4.78 $15 —
.\f x *\*—\X o
L2 = ———— ¢
The products are $10 —
individually packed.
$5 T T T T T T
17-Nov 24-Nov 1-Dec 8-Dec 15-Dec 22-Dec 29-Dec
2GB
$30 —— Dane Hec
—®— Kingston
$25 Kodak
Lexar
—¥— PNY
320 —8— SanDisk
Toshiba
$15 g =
~g—
$10 -
17-Nov 24-Nov 1-Dec 8-Dec 15-Dec 22-Dec 29-Dec
Flash Memory Market Intelligence and Business Development
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High Performance Flash Cards

North America High
Performance Flash
Card ASP

Modest shelf price erosion is seen on High Performance Flash Cards towards the end of the
quarter, with higher capacity 8 Gbyte and 16Gbyte ASPs and MSPs seeing between 20 and 30%

reductions.
$185
‘h"”“’\‘\ e
135 o
¥ e 8B
$85 ——16GB
17-Nov 24-Nov 1-Dec 8-Dec 15-Dec 22-Dec 29-Dec
17-Nov | 24-Nov | 1-Dec | 8-Dec | 15-Dec | 22-Dec | 29-Dec | ochange | % change
last period | all periods
4GB | $44.48 | $42.23 | $42.28 | $40.57 | $41.03 | $39.48 | $39.80 1% -11%
8GB | $76.65 | $69.04 | $70.06 | $68.55 | $71.66 | $66.01 | $61.54 7% -20%
16 GB | $164.31 | $161.77 | $169.48 | $166.37 | $155.96 | $136.44 | $118.56 -13% -28%
North America High
Performance Flash $50
Card MSP $40 \ 4GB
$30 * - - * * * 8CB
$20 —o—16GB
$10 - 3
$0 T T T T T
17-Nov 24-Nov 1-Dec 8-Dec 15-Dec 22-Dec 29-Dec
17-Nov | 24-Nov | 1-Dec | 8Dec | 15-Dec | 22-Dec | 29-Dec | °change | % change
last period | all periods
4GB | $9.99 $4.95 $0.00 $0.00 $6.99 $6.99 $8.95 28% -10%
8GB | $19.95 | $4.99 $4.99 | $13.95 | $13.95 | $13.95 | $13.95 0% -30%
16 GB | $39.95 | $29.99 | $29.99 | $29.99 | $29.99 | $29.99 | $29.99 0% -25%
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High Performance Flash Cards

North America
Leading High
Performance Flash
Card Consumer
Price Trend

Product pri

cing remained in line over the period.

Lexar continues to hold the highest price point on 16 GB Cards, with others manufacturers
offering products at less than half the price of Lexar SD Cards.

4GB
60 Kingston
$50 Lexar Platinum
$40 0:*“%\ —%— Lexar Professional
e = S
$20 —— SanDisk Utra
—&— SanDisk Video HD
$10 .
$0 T T T T T T
17-Nov 24-Nov 1-Dec 8-Dec 15-Dec 22-Dec 29-Dec
8 GB
$90 Kingston
Lexar Platinum
$70 - —*— Lexar Professional
M# e/*<‘\‘ SanDisk Extrerre III
< & - ¢——* | —¢— SanDisk Video HD
$30
$10 ‘ ‘ : : : :
17-Nov  24-Nov 1-Dec 8-Dec 15-Dec 2-Dec  29-Dec
16 GB
$160
$140 Kingston
$120 - Lexar Platinum
$100 - —¥— SanDisk Extrene III
$80 SanDisk Uitra
$60 = = l—/—'—'74. ) —=&— SanDisk Video HD
$40
$20 T T T T T T
17-Nov  24-Nov 1-Dec 8-Dec 15-Dec 22-Dec  29-Dec
Flash Memory Market Intelligence and Business Development
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Personal Media Players

North America Media
Player ASP

——4GB
$350 -8 -8B
$250 163
$150 = = r > —n = 2GB
$50 ‘ ‘ - - - -
17-Nov 24-Nov 1-Dec 8-Dec 15-Dec 22-Dec 29-Dec
17-Nov | 24-Nov | 1Dec | 8Dec | 15-Dec | 22-Dec | 29-Dec | 2 change | % change
ast period | all periods
4GB | $106.79 | $105.90 | $100.30 | $96.89 $95.83 $92.40 $91.91 -1.0% -14.0%
8 GB | $154.27 | $154.39 | $153.27 | $151.11 | $146.36 | $143.30 | $143.30 0.0% -7.0%
16 GB | $227.03 | $225.57 | $238.47 | $221.81 | $212.13 | $210.77 | $208.93 -1.0% -8.0%
32GB | $367.28 | $367.28 | $364.84 | $353.31 | $326.58 | $331.75 | $331.75 0.0% -10.0%
North America Media
Player MSP
$220 —— 4GB
$180 = 8@B
$140 168
$;-;£ = ] l\.\ . - . PNB
$20 */—‘\‘—’—’—’
17-Nov 24-Nov 1-Dec 8-Dec 15-Dec 22-Dec 29-Dec
17-Nov | 24-Nov | 1-Dec 8-Dec | 15-Dec | 22-Dec | 29-Dec lo % change | % change
ast period | all periods
4GB | $34.99 $49.98 $49.98 $34.99 $34.99 $34.99 $34.99 0.0% 0.0%
8GB | $89.99 $89.99 $89.99 $69.99 $59.99 $59.99 $59.99 0.0% -33.0%
16 GB | $149.99 | $139.99 | $149.99 | $129.87 | $129.87 | $119.99 | $102.00 -15.0% -32.0%
32 GB | $229.99 | $229.99 | $229.99 | $199.99 | $199.00 | $199.00 | $199.00 0.0% -13.0%
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Personal Media Players

North America
Leading Brands
Personal Media
Player Consumer
Price Trend

During the second half
of 2008, we regularly
received offers for iPod
knock-offs. Those
offers have dried up
almost entirely, and we
believe that Asian
manufacturers have
abandoned the US
market for these
products.

Major brand MP3
players like Phillips and
RCA have likewise
disappeared from store
shelves.

Non-iPod 8 GB players remain competitive as we enter Q1.

The spike in prices for the 16 Gbyte Creative Zen is likely due to a pricing error in which the

player was listed at over $400 at one of our online retailers.

4GB
$150 i —a— CreatNe Zen
$125 Maosoft
Zune

$100 .—._\_.\—./.<-:'

$75

17-Nov 24-Nov 1-Dec 8-Dec 15-Dec  22-Dec 29-Dec

8 GB
$250
% —&— Apple Touch
$200
—8— Apple Video
Nano
$150 — = O a —=&— Creative Zen
._/,/—l—/—l\l\. - -
$100 - ‘ ‘ ‘ ‘ ‘ ‘
17-Nov 24-Nov 1-Dec 8-Dec 15-Dec 22-Dec 29-Dec
16 GB
50
$3 —8— Apple
$300 » = = = . Touch
Apple Videg
$250 Nano
$200
Creative
$1m T T T T T T T zen

17-Nov 24-Nov 1-Dec 8-Dec 15-Dec 22-Dec 29-Dec
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Expert Consultations

Please contact us for information regarding expert consultations on the flash memory field including, memory, controller,
and product manufacturers, storage brands, embedded flash memory applications, OEM’s who integrate flash memory
into their products, as well as retail and e-commerce sellers of flash memory products. Expert consultations are available
directly from Westwood Marketing, LLC, and investment industry professionals can access us via:

DeMatteo-Monness

Gerson Lehrman Group
Vista Research

Appendix

© Copyright Westwood Marketing, LLC, 2004-2008. All rights reserved.
Reproduction in whole or part is prohibited without the express written permission of Westwood Marketing, LLC.

The contents of this report represent the interpretation and analysis of statistics and information that is generally
available to the public or released by responsible agencies or individuals. Westwood Marketing, LLC disclaims any
responsibility for its accuracy or completeness. Westwood Marketing disclaims any liability for commercial or investment
decisions based upon the content of this report.

This analysis contains actual data, calculated average selling prices and graphic depictions of data intended to provide
trending information of leading flash memory based products.

Westwood Marketing does and seeks to do business with companies covered in its research reports. As a result, be aware
that the firm may have a conflict of interest that could affect the objectivity of the report. Subscribers should consider this
report as only a single factor in making business decisions.

This report is published on the first business day of each month. Pricing data for the report is collected and provided to
subscribers on a weekly basis. Approximately 1,500 individual component and product price data points are collected
weekly. Weekly pricing data is available from our website.

Please advise the author of any additional data points that should be considered, or any additional analysis that is
desired. For subscription information, or to add your colleagues to our distribution list, please contact us at:

Westwood Marketing LLC

Tel: +1 303-713-0055

E-mail: Info@westwoodmarketing.biz
URL: www.westwoodmarketing.biz
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