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' DRAMeXchange Market Intelligent Service V=) TRENDFORCE

Membership Service General DRAM NAND DRAM+NAND

Item Frequency Silver Gold DRAM Platinum | DRAM Diamond | NAND Platinum | NAND Diamond | Memory Platinum | Memory Diamond
Price Information
Spot Price Early Notice Daily © © © © © © © ©
Historical Price Download Daily © © © © © © © ©
DRAM/NAND Contract Early Notice Monthly © © © © © © ©
Server DIMM Contract Price Monthly
Mobile Contract Prices Info. Quarterly
NAND Flash Wafer Spot Prices Info. Weekly
NAND Flash Wafer Contract Prices Info. Monthly
\WW SSD Street Price Biweekly
Enterprise SSD Contract Price Quarterly
PC-Client OEM SSD Contract Price Quarterly
Report
Research Report Quarterly © © © © © ©
Special Report Aperiodically © © © © © ©
Datasheet
DRAM Platinum Datasheet Monthly © © © ©
NAND Platinum Datasheet Monthly © © © ©
DRAM Diamond Datasheet Quarterly © ©
NAND Diamond Datasheet Quarterly © ©
Server DRAM Datasheet Quarterly
Mobile Datasheet Quarterly
Enterprise SSD Datasheet Quarterly
SSD Datasheet Quarterly
Mobile Device Datasheet Quarterly
Foundry Datasheet Quarterly
SLC Datasheet Quarterly
(Consumer DRAM Datasheet Quarterly
Other Service
Analyst Con. Call Quarterly © © © © © ©
Business Visiting Arrange © © © © © ©
Price(USD) — Excluded Tax 2,000 6,000 10,000 18,000 10,000 18,000 18,000 33,000




' DRAMeXchange Market Intelligent Service ¥z TRENDFORCE

Membership Service Single Purchase
. Server Enterprise SSD Smartphone NAND Consumer
Package Package Package Decode Wafer Datasheet
Price Information
Spot Price Early Notice Daily
Historical Price Download Daily
DRAM/NAND Contract Early Notice Monthly
Server DIMM Contract Price Monthly © ©
Mobile Contract Prices Info. Quarterly ©
NAND Flash Wafer Spot Prices Info. Weekly ©
NAND Flash Wafer Contract Prices Info. Monthly ©
\WW SSD Street Price Biweekly © ©
Enterprise SSD Contract Price Quarterly © © ©
PC-Client OEM SSD Contract Price Quarterly © ©
Report
Research Report Quarterly MobiIe©DRAM © © ©
Special Report Aperiodically |©0Once Only © © ©
Datasheet
DRAM Platinum Datasheet Monthly
NAND Platinum Datasheet Monthly
DRAM Diamond Datasheet Quarterly
NAND Diamond Datasheet Quarterly
Server DRAM Datasheet Quarterly © ©
Mobile Datasheet Quarterly ©
Enterprise SSD Datasheet Quarterly © © ©
SSD Datasheet Quarterly © ©
Smartphone Datasheet Quarterly ©
Foundry Datasheet Quarterly ©
SLC Datasheet Quarterly ©
[Consumer DRAM Datasheet Quarterly ©
Other Service
/Analyst Con. Call Quarterly © © © © © ©
Business Visiting Arrange © © © ©
Price(USD) — Excluded Tax 1,500 70,000 8,000 12,000 22,000 12,000 18,500 8,500 12,000 5,000 6,000 6,000




' Silver Membership V= TRENDFORCE ‘

Historical Price Download Center

As DRAMeXchange Silver Membership, you are allow to assess
our services below:

MNotic
been incorpo
for Dec. 2017 shows

ve made adjustments to the sampling base in our analysis, and these changes have
ed i f specialty DRAM prices since Dec. 2017. As a result, the survey

; ; ® DRAM Spot ') DRAM Contract *) Flash Spot ) Flash Contract '/ Memory Card
I DRAM/NAND Contract/Spot Price Information Ttem
Duration 2020 v /|1 v |/|1 v|TO|2020 v |/[1 v|i|6 ¥

(Please select item first)| Reset || Create Download Link |

Please Select Item ... v

Authorize to download price on DRAMeXchange Price Database, and:

& COPYRIGHT
sers may download and print extrac

ser

ontent from t
tribution of D

1. Download DRAM 7/ NAND Flash daily spot prices or monthly
contract prices from 2016 to current in excel format

2. View DRAM 7/ NAND Flash spot / contract price trend in chart
format on a weekly, monthly, quarterly and yearly basis, or on
customized basis

3. Download DXI (DRAMeXchange Index) from 2019 to current in
excel format

eir own personal and non-
uding by framing or

3D TLC 1Tb

3D TLC 256Gb

3D TLC 512Gb

MLC 128Gb 16GBx8
MLC 256Gh 32GBx8
MLC 32Gb 4GBEx8
MLC 64Gb 8GEx8

DDR3 1Gb 64Mx16 1600/1866Mbps
DDR3 2Gb 128Mx16 1600/1866Mbps
DDR3 2Gb 256Mx8 1600/1866Mbps
DDR3 2Gb 256Mx8 eTT

DDR3 4Gb 256Mx16 1600/1266Mbps
DDR3 4Gb 512Mx8 1600/1866Mbps

4. Compare the price trend between different densities in chart
format (only for mainstream chips, and also on a weekly, monthly,
guarterly and yearly basis)

5. Historical Daily Express - a quick look at daily DRAM /7 NAND
Flash spot markets from Nov. 28th, 2003 to current

DDR3 4Gb 512Mx8 eTT
DDR3 8Gb 512M*16 1600 Mbps
DDRA4 4G (256M*16) 2400 Mbps
DDR4 4G (512M*8) 2400 Mbps
DDR4 4Gb 512Mx8 eTT

DDR4 8G (1G*8) 2400 Mbps
DDRA4 3G (1G*8) 2666 Mbps
DDR4 8G (1G*8) eTT

DDR4 8G (512M*16) 2400 Mbps
DDR4 3G (512M*16) 2666 Mbps

SLC 16Gb 2GBxE
SLC 1Gb 128MBx8
SLC 2Gb 256MBx3
SLC 4Gb 512MBx3
SLC BGb 1GBx&



Silver Membership

I DRAM/NAND Market View

An overall and latest updated on DRAM, NAND Flash, PC and SSD industry

I DRAM/NAND Learning Center

Learning Center: an introduction of memory industry, separated into DRAM and NAND Flash.

I Daily News Alert

Provides Silver members daily update of DRAM, NAND FLASH, PC, Memory Card, etc. semiconductor industry news

I SSD Performance Test

View our result of performance test on different SSD products

A ¥
\ Global Memory Research
PRAMeXchange b el
Korean Company Begins Mass Production of High-purity Hydrofluoric Acid . .
e {78 TrRENDFORCE
BusinessKorea

Since Japan began to restrict exports of three key materials for semiconductor and display
production — high-purity hydrogen fluoride, flucrine polyimide and photoresists...

Samsung Produces World’s First 3 nm Semiconductor Prototype

Somag News

By 2030, IS 1P such as TSMC and Intel, who want to take
the lead in the leadership of Samsung, continues to strive for this ...

AMD will be the biggest customer of TSMC 7nm production line

Somag News

AMD is expected to be the larzest 7am customer of the TSMC with the introduction of
consoles. GlobalFoundries's towing to the 7am process due to financial ...

Breakdown

SR
Xilinx wrestles Moore's Law limits with adaptability, Versal chip f{|/China' s
FierceElectronics

It was introduced in the form of the Versal chip in 2019 that is manufactured by TSMC on a
7nm process. “Our fundamental programming model is to be able to ..

Semiconductor

Industry
Samsung's next foldable phone: Feb. 11 launch likely, price, cameras and
screen rumors
CNET
Samsung is widely expected to launch a new foldable phone on Feb. 11 in San Francisco at
its official Unpacled event. Tnvitations are out, subtly hinting at a ...
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' Gold Membership

Gold membership is the value-added membership that advances
from Silver membership, Gold membership will enjoy
and as below :

I DRAM/NAND Contract/Spot Price Download

DRAMeXchange offers DRAM/NAND Contract and Spot Prices

download, and as members, you can view the latest price information
on the website.

I DRAM/NAND Flash Contract Price Early Notice

DRAMeXchange offers a monthly DRAM/NAND Flash contract price
early notice. This notice provides the latest price information and send
to members before our website is updated.

= TRENDFORCE ‘

TrendFarce Corp.  www trendforce.com r TRENDFORCE
NAND Flash Contract Price Dec. 2019

Rising Stock-Up Demand Led to a 3-5% MoM Increase in Prices of MLC Chips in December

b, sursnfieriien o 72 TRENDFORCE
DRAM Contract Price Dec. 2019

PC DRAM Market Saw Price Stabilization and Volume Growth in December With BGB Modules. Still

date Trading st an Average of USS24.5
Density Hi Low
166
2Gb |
sic 4Gk
ach
166G
26
3266 |
i GGk |
128Gh
iy With the decline in PG DRAM prices tapering off, graphics and server DRAM are set to lead the next
cyelical rally in 1020
mem(unitcusp) | mi | tow [ ave | Wi [ tow | Avg | m(%) [Low(ss) | Avo(%)
'DORA 868 S0-DIHM — S
2133/2400Mbps.
DDRA 8GB U DTN
2133/ 2400Mbps.
DOR4 46D S0-DIMM
2133/24000Mbps
DORA 465 U-D1 v
2133/ 2400Mbps
DDRA BGb 1G*8
2133/ 2400Mbps
11F, No.68, Sec (based on 868 module)|
Tel: +B8B6-2-E astupdate: 2019/12/31

IF, ND.68, Sec .3, Nanling E. Rd. Taipel, 104, Tamzn
Tel: +B86-2-B97B646E  Fax: +885-2-77026998



' DRAM Platinum Membership V=] TRENDFORCE ‘

DRAM Platinum member will receive all data including Silver and Gold membership coverage.
DRAM Platinum Service covers as below :

I DRAM Monthly Datasheet

DRAMeXchange offers you a complete analysis on DRAM industry supply/demand sufficiency, cost
analysis and price forecast.

I DRAM Quarterly Research Report

DRAMeXchange Research report covers DRAM production overview, shipment update and forecast, ' "f N
new product and technology roadmap, industry and pricing trend. Market IntoliGEtuu D

DRAM Industry Analysis—4Q19

T
PRAMeXchange

I Analyst Consulting Service
Members could schedule quarterly conference call with DRAMeXchange Analysts.
I Business Visiting
Meet DRAMeXchange Analysts by person! Schedule business visiting with DRAMeXchange Analysts.

Additional purchase for the DRAM Market Bulletin

We are newly added the value-added services in order to help the client to catch up the DRAM market
highlight on a weekly basis!




' DRAM Platinum Membership 7= TRENDFORCE

The DRAM Market Bulletin — Additional purchase

DRAMeXchange offers an additional purchase which only applies to the above DRAM Platinum members, a comprehensive market
update on the Contract, Spot and the DRAM market momentum.

We also provide our point of view on the instant hot topic analysis on the weekly basis
*At least 40 publication reports in a year.

fBTRENDFORCE -#"'El
N o=, £~
N

1 N

B TRENDFORCE

Market Intelligence Market Intelligence

DRAM Market Bullein DRAM 35 # R
Market Update —— Market Up G
1. Contract Market: LoAsmE:
The sontsact prise nizotition for April has aheadsy concluded. The bargaining momentum s very W B B LB R AR A AR A R B R
weak in the firt weck of May. Sinee the majority of inventory s sl in the hands of supplices and hes i e O A
et been transferred 1 huyers, there is sl s downsward pressare on prices, which i why trading
volume remains low 2 W
CHLAREEA EHARA KT RIRS 058+ %D R A
2 AREiAAEE DDR4 165 2666 Mby “ 0% 14% (A £5428:5422) ¢
Due to the majority of Asian holidays falling in the first week of May, trading vohume s low, but there AP e DML LR PRI (ST
wasalso no signifissnt pricscuts. The pri of the DDR 1G°8 2666 Mops mainstssam ship dropped AURTEMALUSR  BHRRABTROLH 42REL
by 1.4%% ($4.23-54.22 USD) this week. Since May i the aad of the quaste for Micron,the foeesst i
dowaward pressare on spot prices will gracually imerease 3 WEAE
MR IR AT ROMAS R SRR A BB (P 0L AR
3. Market Momentum: ) R A BRSO TRR AL L REEFE - PRAE BAT) Kk
1o terms of smartphoncs, the shipment of hizh-density solutions is doing slighily hetcr than other R RIE O F R 60 R~ LA LR 00 7

products (Chincse brands arc launching. ship phones). Thereforc, the decline in mobile DRAM
prices this week is not significant. As for servers, the Chinese brands BAT show weak stack-up TrendForce’s View = T .
March. #fm R0 ELE o W45 AL Apple Rt 5 7 6 8 78 LTA (Long-Term Agreement) & B 4
F 560 DRAM 245 - #85 ® S F IR - 38 LTA £ %3020 5 79 SKHynix » # 822
TrendFor ew i

R T o usD 3 500/year
Around the end of April, the smartphone brand Apple made long-term agreements (LTA) with DRAM 1

manufacturers to secure DRAM supply for the second half of the year, According to TrendForee, the main target LTA Mt MAS S RUTEE - £ 24t L4~ R Phone 62 421 DRAM S 2621 © %5t 6h1
of the LTAis SK Hynis, and the focus s mostly on DRAM memory rather than NAND Flash. ARG LA £ AR LR RSt BRI UZIN & R TR0 AT AL S Lang uage'
Are e BARFAREFRERET (1) Apple SRUA T FEABRGRBORDE - ARL .
“The LTA period is the second half of this year. The goal is to map out the DRAM guantity for the new iPhonce W AT S Sl S A AL (2) Apple TRA LIS SK Hynix RO3AH £ RAre)
production plan. There are no specific regulations for prices. Also, the purpose of the LTA is to decpen the R ERABIRAR  ERE KBS RA DG E S PR— LMY S RGN (RS COF AP - - - -
o s AR - BARAR £ TR S Enalish Z Chinese /7 Simple Chinese
Tability. Therefors, TrendF 1) Appl g

DRAM supply for the second half of the year, provided that the shipment forecast of he new model for the BRIBROREDRE S Th R FRARAALORA RS WAEREIEARS - 9
second balf f the year is elatively optimistic. (2) Apple m

ish 1o encourage K. Hynix to he bolder in LHAFROTARET - EAREF DN DRAM A7 R0 LTA RAERF—ARAZ - HIF .
planning for new capacity cxpansion. Afte all SK.Hynix is the only brand amoneg cxisting supplicrsthat has DRAM 7503568 %~ 167 305800 9 2354 - O rl I Ia .

new factory capcity. (The new factory in Wuxi, C2-F. has a maximum monhly capacity of 130-140K. but there
is currently only a wafer start of less than 10K a monih).

From the supply and demand momentum i the second quarter, we can see that trading volume has not been I D F

inflated significantly compered 1o the first quartr. Inventory levels of suppliers continue 1o rise. Due to the

e nmdmmmuaxmhumimm market s sbot o shift and prics may stop fllng and b in fora ally. F re q u e n Cy:
Wednesday of the published week

T 4996-2-99786468  Fax: +886-2-77026898 Tel: +886-2-89786488  Fax: +886-2-77026898
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' DRAM Platinum Membership

DRAM Platinum Monthly Datasheet

DRAM Worldwide Supply Update

DRAM Market Forecast

DRAM Makers* Revenue

DRAM Makers Quarterly Revenue Ranking

DRAM Operating Margin By Each Vendors

DRAM Makers' Capex

DRAM Worldwide 12" Quarterly Wafer Starts

DRAM Makers' Fab Capacity breakdown by Brand

DRAM Makers' Fab Capacity breakdown by Fab

DRAM Worldwide Monthly Production Summary

DRAM Worldwide Monthly Production breakdown by Type
DRAM Worldwide Monthly Production breakdown by Region
DRAM Worldwide Process Ratio by quarter

Technology breakdown by Company

DRAM Makers' Quarterly Production Output breakdown by Density

DRAM Supply v.s. Demand Sufficiency Analysis
DRAM Supply v.s. Demand Sufficiency
DRAM Supply and Demand Model

V= TRENDFORCE

DRAM Worldwide Demand Update

Worldwide Monthly Motherboard shipment
Worldwide Monthly Notebook shipment

Worldwide Monthly PC shipment

Worldwide Monthly PC shipment (including Tablet)
Worldwide Quarterly Server & Workstation Shipment
Worldwide Quarterly Graphics Shipment

Worldwide Quarterly Handset Production Volume
DRAM Content Per Box in MB, NB

DRAM Market Forecast

DRAM Spot and Contract Prices Forecast by Month
Worldwide DRAM Production Forecast

DRAM Cost Structure Update



DRAM Diamond Package |
(DRAM Monthly & Quarterly Datasheet) V= TRENDFORCE ‘

DRAM Diamond member will receive all data including DRAM Platinum membership coverage. DRAM Diamond
Service covers as below :

I DRAM Monthly Datasheet
DRAMeXchange offers you a complete analysis on DRAM industry supply/demand sufficiency, cost analysis and price forecast.
I DRAM Quarterly Datasheet

DRAMeXchange Offers you a complete analysis on DRAM industry wafer input, production output, technology node...etc. by each
company.

I DRAM Quarterly Research Report

DRAMeXchange Research report covers DRAM production overview, shipment update and forecast, new product and technology
roadmap, industry and pricing trend.

I Analyst Consulting Service
Members could schedule quarterly conference call with DRAMeXchange Analysts.

I Business Visiting
Meet DRAMeXchange Analysts by person! Schedule business visiting with DRAMeXchange Analysts.



DRAM Diamond Package

(DRAM Monthly & Quarterly Datasheet) v TRENDFORCE
DRAM Platinum Monthly Datasheet

DRAM Worldwide Supply Update DRAM Worldwide Demand Update

DRAM Market Forecast Worldwide Monthly Motherboard shipment

DRAM Makers* Revenue Worldwide Monthly Notebook shipment

DRAM Makers Quarterly Revenue Ranking Worldwide Monthly PC shipment

DRAM Operating Margin By Each Vendors Worldwide Monthly PC shipment (including Tablet)
DRAM Makers' Capex Worldwide Quarterly Server & Workstation Shipment
DRAM Worldwide 12" Quarterly Wafer Starts Worldwide Quarterly Graphics Shipment

DRAM Makers' Fab Capacity breakdown by Brand Worldwide Quarterly Handset Production Volume
DRAM Makers' Fab Capacity breakdown by Fab DRAM Content Per Box in MB, NB

DRAM Worldwide Monthly Production Summary

DRAM Worldwide Monthly Production breakdown by Type DRAM Market Forecast

DRAM Worldwide Monthly Production breakdown by Region DRAM Spot and Contract Prices Forecast by Month
DRAM Worldwide Process Ratio by quarter Worldwide DRAM Production Forecast

Technology breakdown by Company DRAM Cost Structure Update

DRAM Makers' Quarterly Production Output breakdown by Density

DRAM Supply v.s. Demand Sufficiency Analysis
DRAM Supply v.s. Demand Sufficiency
DRAM Supply and Demand Model



DRAM Diamond Package
(DRAM Monthly & Quarterly Datasheet)

DRAM Diamond Quarterly Datasheet

DRAM Fab Capacity Update

DRAM Makers' Capex

DRAM Makers' Quarterly DRAM Revenue

DRAM Makers' Quarterly Revenue Ranking

DRAM Makers' Capacity Breakdown by Brand

DRAM Makers' Capacity Breakdown by Fab

DRAM Makers' Output by Brand

DRAM Makers' Output by Fab

Samsung DRAM Fabs' Capacity/Output by Design Rule
SK Hynix DRAM Fabs' Capacity/Output by Design Rule
Micron DRAM Fabs' Capacity/Output by Design Rule
Powerchip DRAM Fabs' Capacity/Output by Design Rule
Nanya DRAM Fabs' Capacity/Output by Design Rule
Winbond DRAM Fabs' Capacity/Output by Design Rule
JHICC DRAM Fabs' Capacity/Output by Design Rule
CXMT DRAM Fabs' Capacity/Output by Design Rule

¥= TRENDFORCE ‘

DRAM Production Output Update

Technology Breakdown by Company

DRAM Makers' Production Output Breakdown by Density
Density Production Output Breakdown by DRAM Maker
DRAM Makers' Production Output by Type

Samsung DRAM Production Output by Type

SK Hynix DRAM Production Output by Type

Micron DRAM Production Output by Type

Nanya DRAM Production Output by Type

Powerchip DRAM Production Output by Type

Winbond DRAM Production Output by Type

Prices Forecast
Spot and Contract Prices Forecast by Quarter



Join DRAMeXchange Market Intelligence
Stand on the Shoulders of Giants




TrendForce & TRI Research Areas
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Intelligent Automotive
Living sl Lty 400 Technology al
Qe i
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Communication, Gov. & Ent. Consulting
Broadband & Networking Service

o

Cloud Computing & IoT

Sales & Services

PRAMeXchange

DRAM, NAND Flash, Foundry

Latte Chung

+886-2-89786488 ext. 817
LatteChung@TrendForce.com

G EnergyTrend

PV, Battery

Melissa Ye

+886-2-89786488 ext. 823
MelissaYe@TrendForce.com

o LEDinside

LED, Lighting, Micro-LED

Grace Li

+886-2-89786488 ext. 916
GraceLi@trendforce.com

TFT-LCD , OLED , Smartphone ,
Tablet , NB, Monitor/AlO , TV

Vivie Liu
+886-2-89786488 ext. 923
VivieLiu@TrendForce.com

. m.
igoie%esmmn !NSTIYUT%
Communication & Broadband,
Consumer Electronics,
Innovative Technological
Applications, Automotive,
Industry 4.0, Gov. & Ent.

Members Hotline

+886-2-89786488 ext. 612
Service@topology.com.tw

Inquiries & Consultation
Jack Yang

+886-2-89786488 ext. 731
Jackyang@topology.com.tw
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Thank You For Listening

To find out more about TrendForce, scan the QRCode bge

Or visit the URL for further information.

7= TRENDFORCE

English Traditional Chinese Simplified Chinese

www.trendforce.com www.trendforce.com.tw www.trendforce.cn



