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Analysis, opinions and recommendations contained within the report are designed to help our clients make informed decisions promptly based on the comprehensive collection of information and judgment. The information and statistical data herein have been obtained from sources believed to be reliable, but the accuracy and
completeness of the information are not guaranteed. TrendForce(5 BRI 1A RAE]) makes no guarantee, representation of warranty and accepts no responsibility or liability as to its accuracy or completeness. The information and analysis in the report constitute judgment as at the date of this report and are subject to change
without prior notice. TrendForce ((£:BRXR AR AE) is not liable for any incidental, consequential or indirect (including but not limited to) damages for lost profits, business interruption and loss of information arising out of the use of delay of any information provided by TrendForce (£ M %K BIRAE) . All material presented in
the report, unless specifically indicated, is under copyright, International Copyright Laws, and other relevant laws to TrendForce (&5 &R #7ABRAF)) . All copyrights, patents, trademarks, business secrets, as well as the property rights, ownership, and other rights of other intellectual properties in the report are owned by TrendForce (
EHMERNBMRAF). Clients have the right to use the information in the report for internal use. However, no part of the report may be modified, copied, republished, reproduced, displayed, transmitted or distributed in any form without prior written consent from TrendForce (S£#RH%RNBRAE]) . Any person breaching the

intellectual property rights will have to bear full legal responsibility; TrendForce (&3 &#1BRAE]) may ask the offender to suspend any rights infringement behavior and request for indemnification in accordance with the laws. The contents of this report and any attachments are contain confidential and legally protected from
disclosure.



' Semiconductor Research Market Intelligent Service
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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
INAND Flash Wafer Spot Prices Info. Weekly
INAND 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 © © © ©
INAND Platinum Datasheet Monthly © © © ©
DRAM Diamond Datasheet Quarterly © ©
INAND Diamond Datasheet Quarterly © ©
Server DRAM Datasheet Quarterly
Server Diamond Datasheet Quarterly
Mobile Datasheet Quarterly
Enterprise SSD Datasheet Quarterly
5SD Datasheet Quarterly
Smartphone Market Decode Datasheet Quarterly
Foundry Datasheet Quarterly
SLC Datasheet Quarterly
Consumer DRAM Datasheet Quarterly
Other Service
Analyst Con. Call Quarterly © © © © © ©
Business Visiting Arrange © © © © © ©




' Semiconductor Research Market Intelligent Service 7= TRENDFORCE

Membership Service Single Purchase
Nor . (?hina’s Server | Server Enterprise | SSD Smartphone | NAND Consumer
Foundry Mobile Semiconductor | .. Server SSD SLC
Item Frequency Flash Project Package Development Diamond | DRAM Platinum SSD Pro Package Market Flash Datasheet DRAM
Report Report Datasheet| 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 Q ©
Mobile Contract Prices Info. Quarterly ©
INAND Flash Wafer Spot Prices Info. Weekly ©
INAND 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 Biw(e@ekly Mobile©DR AM| ©@Semi-annual © © ©
Special Report Aperiodically| ©Once Only © © © © © © ©
Datasheet
DRAM Platinum Datasheet Monthly
INAND Platinum Datasheet Monthly
DRAM Diamond Datasheet Quarterly
INAND Diamond Datasheet Quarterly
Server DRAM Datasheet Quarterly © ©
Server Diamond Datasheet Quarterly ©
Mobile Datasheet Quarterly ©
Enterprise SSD Datasheet Quarterly © © ©
5SD Datasheet Quarterly © ©
Smartphone Market Decode Datasheet Quarterly ©
Foundry Datasheet Quarterly ©
SLC Datasheet Quarterly ©
Consumer DRAM Datasheet Quarterly ©
Other Service
Analyst Con. Call Quarterly © © © © © © ©
Business Visiting Arrange © © © © © © ©
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Membership Service Single Purchase
Item Frequency MLCC Package
Price Information
MLCC Price Information-USD 2,500 Monthly ©
Report
MLCC Market Bulletin-USD 3,500 Biweekly ©
Research Report-USD 4,000 Quarterly ©
Datasheet
MLCC Datasheet-USD 3,500 Monthly ©
Other Service
Analyst Con. Call/Business Visiting Scheduled (Quarterly) ©
Price(USD) - Excluded Tax 10,000
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MLCC Package Service covers as below :

e MLCC Price Information

TrendForce lists sizes, key commodity specs, and mainstream applications (smartphones, PCs/laptops, servers, gaming devices,
and automotive electronics). Prices of MLCC products are constantly being tracked and updated on a monthly basis.

(Publish time: The end of month)
e MLCC Market Bulletin

TrendForce provides biweekly reports that update its members on the latest developments in the MLCC market and the price trend
information.

e MLCC Research Report

The report provides an analysis and explanation on the differences among MLCC suppliers with respect to the main data indicators
as well as a forecast on the situation of the MLCC industry for the next quarter.

e MLCC Datasheet

CapEx figures, production capacity figures, and inventory levels of MLCC suppliers are constantly being tracked and updated on a
regular basis. TrendForce also provides analyses on the price trends and inventory statuses of production-related materials.

(Publish time: The beginning of month)



Silver Membership 7= TRENDFORCE ‘

As Semiconductor Research Silver Membership, you are allowed to
assess our services below:

e DRAM/NAND Contract/Spot Price Information

Historical Price Download Center

AUthorlze to download prlce on DRAMeXChange WebSIte Price ® DRAM Spot O DRAM Contract O Flash Spot O Flash Contract O Memory Card
Database, and: Item  [Please Select ltem . v
Duration  [2017 ~|/[1 ~|/[1 w]| T0[2021 »|/[1 ~]i[15v|

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

1. Download DRAM / NAND Flash daily spot prices or monthly

contract prices from 2017 to current in excel format © COPYRIGHT
Users may do'-.-'\-nl-:agl and p'ilj‘. e_f:".'acts ofl-:urlr.etlt "rol‘j '.his‘ '-.'ieljsite for their own |39'3c"|r_:I and.n-ﬂ—l
2. View DRAM / NAND Flash spot / contract price trend in chart Cimilar means. 15 expressly pronibiied without the prior wiitten consent of DRAMeXchange. o
format on a weekly, monthly, quarterly and yearly basis, or on
. . Any questions regarding historical prices, please contact us
Customlzed baSIS Please provide your login ID in the comment section for membership verification. Thank you.

3. Download DXI (Semiconductor Research Index) from 2020 tO  ,iiorical ox1 Download Conter
current in excel format

DXI [2020 v |/[1 ~[/[1 ~]| TO[2021 v |/[1 ~|/[156w|
4. Historical Dally EXpreSS -a qUICk 1001( at dally DRAM / NAND (Please select a period]| Reset | Create DownLoad Link|
Flash spot markets from Nov. 28th, 2003 to current

@ COPYRIGHT

Users may download and print extracts of content from this website for their own personal and non-
commercial use only. Republication or redistribution of DRAMeXchange's content, including by framing or
similar means, is expressly prohibited without the prior writien consent of DRAMeXchange



Silver Membership

e DRAM/NAND Market View

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

o DRAM/NAND Learning Center

= TRENDFORCE

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

e Daily News Alert

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

e SSD Performance Test

View our result of performance test on different SSD products
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Intel and TSMC Predicted to Collaborate for GPU Production

Businesskorea

Intel is expected to produce its next-generation graphics processing unit via TSMC and utilize TSMC's
seven-nanometer process technology to compete with Nvidia. The 7-nm GPU is forecast to be released
late this year or early next year. Intel-Nvidia competition will further intensify if...

Apple's former CPU designers are headed to Qualcomm as their startup gees acquired
GSMArena

Qualcomm just announced that it will acquire Nuvia for approximately $1.4 billion. You probably
haven't heard of Nuvia, which was founded in early 2019. So why is it worth that much? Because of
who founded the company. Gerard Williams ITT is CEO and President. John Bruno and. .

Intel CEOQ Bob Swan to be replaced with VA[Ware's Pat Gelsinger

Yahoo Finance

Inte]l CEO Bob Swan is poised to step down from his role at the tech company as of Feb. 15, CNBC first
reported Wednesday moming. VMWare CEQ Pat Gelsinger (VMW) is set to take over the position. A
source confirmed the move to Yahoo Finance. The departure comes after Swan...

Semicond shortage threatens global ive production

PM-Review

A global semiconductor shertage 1s reported to be causing a number of automotive manufacturers to cut
back on vehicle production. despite growing demand following the coronavirus (COVID-19) pandemic.
As reported in Nikkei Asia. the lack of supply has forced.
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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 :

e DRAM/NAND Contract/Spot Price Download

Semiconductor Research offers DRAM/NAND Contract and Spot
Prices download, and as members, you can view the latest price
information on the website.

e DRAM/NAND Flash Contract Price Early Notice

Semiconductor Research 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.

(Publish time: The end of the month)

@TRIM)F()R('I

Strong Demand for Networking Devices Kept Contract Prices of NAND Flash Chips Steady in

December

Prices of SLC Products Wil

= TRENDFORCE

NAND Flash Contract Price Dec. 2020

@TR[M)F()R('}

DRAM Contract Price Dec. 2020

PC DRAM Contract Prices Held Steady in December as Suppliers Waited for Higher Prices and Were
Passive in Quote Offering

Spot Prices of PC DRAM Products Are Rising Daily Due to High Demand and Their Difference with
Contract Prices Is Now Substantial

Item USD) Hi Low Hi Low %]

DDR4 8GB SO-DIMM

DDR4 8G8 U-DIMM

R4 BGb 16’
(based on 868 modulc)




DRAM Platinum Membership 7= TRENDFORCE ‘

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

e DRAM Monthly Datasheet

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

(Publish time: The mid of the month) ﬂy i 4 —
e DRAM Quarterly Research Report S it

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

(Publish time: The end of Feb., May, Aug., Nov.)

DRAM Industry Analysis —4Q20

e Analyst Consulting Service

Members could schedule quarterly conference call with Semiconductor Research Analysts.

e Business Visiting

Meet Semiconductor Research Analysts by person! Schedule business visiting with Semiconductor
Research Analysts.

.
mv-mmgxmmmd of decreased pric eased
'olmnem«)ql) vith insignificant changes o the o Cereh DA mros v




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 Desktop Shipment

Worldwide Monthly Notebook Shipment

Worldwide Monthly PC Shipment

Worldwide Quarterly Server & Workstation Shipment
Worldwide Quarterly Graphics Shipment

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

DRAM Market Forecast

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

DRAM Cost Structure Update



DRAM Market Bulletin Membership - Additional purchase

= TRENDFORCE ‘

Semiconductor Research 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.

7= TRENDFORCE

f 3 . > DRAM Market Bulletin L -
- P —Dec. 30, 2020— — 'y
Tarket Update :

1. Contract Market:

2. Spot Market:

3. Market Momentum:

4. Coronavirus Update:

7= TRENDFORCE

Additional fee:
USD 3,500/ year
Language:
English / Chinese / Simple Chinese
Format:
PDF
Frequency:
Wednesday of the published week



NAND Flash Platinum Membership 7= TRENDFORCE ‘

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

e NAND Flash Monthly Datasheet

Semiconductor Research offers you a complete analysis on NAND Flash industry supply/demand
sufficiency, cost analysis and price forecast.

(Publish time: The mid of the month) ; s ) ) 4 7 TRENDFORCE
e NAND Flash Quarterly Research Report g

Semiconductor Research Research report covers NAND Flash production overview, shipment update
and forecast, new product and technology roadmap, industry and pricing trend.

(Publish time: The end of Feb., May, Aug., Nov.)

Market Intelligence

NAND Flash Industry Analysis —4Q20

# Brief comment on the 4Q20 NAND Flash market: s the demand end has yet
main

e 1 4Q20
supply end, the output planning for 2020 has not been
for

e Analyst Consulting Service

Members could schedule quarterly conference call with Semiconductor Research Analysts.
e Business Visiting

Meet Semiconductor Research Analysts by person! Schedule business visiting with Semiconductor
Research Analysts.




' NAND Flash Platinum Membership

NAND Flash Platinum Monthly Datasheet

NAND Flash Market Financial update

Global NAND Flash Market Forecast

NAND Flash Makers' Revenue

Major NAND Flash Makers' Annual Capex Forecast

Major NAND Flash Makers' Quarterly OP Margin

Branded NAND Flash Makers' Quarterly Revenue Ranking

NAND Flash Worldwide Supply Update

NAND Flash Worldwide Wafer Start

Major NAND Flash Makers' Quarterly Capacity Breakdown by Fab
NAND Flash Monthly Worldwide Production Output

Major NAND Flash Makers' Annual Production Forecast

NAND Flash Production Output Breakdown by Region

Global NAND Flash Production Breakdown by Density Forecast
NAND Flash Production Breakdown by Type

NAND Flash Production Breakdown by Process Technology

NAND Flash Cost Analysis by Density
Mainstream NAND Flash Chip Cost Analysis & Forecast
NAND Flash Spot and Contract Prices Forecast

V= TRENDFORCE ‘

NAND Flash Worldwide Demand Update
NAND Flash Worldwide Demand Summary
NAND Flash Demand breakdown by Application
NAND Flash Worldwide Quarterly Consumption Summary
Worldwide Handset Quarterly Production Volume
Worldwide PC SSD Quarterly Shipments
Worldwide Enterprise SSD Quarterly Shipments
Worldwide Game Console Quarterly Shipments
Worldwide Tablet Quarterly Shipments
Worldwide USB Flash Drive Quarterly Shipments
Worldwide Memory Card Quarterly Shipments

Sufficiency Analysis
NAND Flash Supply vs Demand Sufficiency Ratio
Worldwide NAND Flash Market Supply/Demand Analysis & Forecast



NAND Flash Market Bulletin Membership - Additional purchase y- TRENDFORCE ‘

Semiconductor Research offers an additional purchase which only applies to the above NAND Flash Platinum members, a
comprehensive market update on the Contract, Spot and the NAND Flash 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.

7= TRENDFORCE 7= TRENDFORCE

1. Contract Market
2. Spot Market:

3. Market Momentum:

Additional fee:

USD 3,500/ year
Language:

English / Chinese / Simple Chinese
Format:

PDF

e sy Frequency:

(L S Wednesday of the published week

4. Coronavirus Update:




Memory Platinum Membership

¥ = TRENDFORCE
(DRAM & NAND Flash Package) V NDFORC

Memory Platinum member will receive all data including Silver and Gold membership

coverage. Memory Platinum Service covers as below : )
; ) i 7= TRENDFORCE
— w. - . Market Intelligence

DRAM Industry Analysis—4Q20

e DRAM/NAND Flash Monthly Datasheet

Semiconductor Research offers you a complete analysis on DRAM and NAND Flash industry
supply/demand sufficiency, cost analysis and price forecast.

(Publish time: The mid of the month) N Market Intelligence
e DRAM/NAND Flash Quarterly Research Report i X

Semiconductor Research Research report covers DRAM/NAND Flash production overview,
shipment update and forecast, new product and technology roadmap, industry and pricing
trend.

(Publish time: The end of Feb., May, Aug., Nov.)

7= TRENDFORCE

e Analyst Consulting Service —

Members could schedule quarterly conference call with Semiconductor Research Analysts.

e Business Visiting

Meet Semiconductor Research Analysts by person! Schedule business visiting with
Semiconductor Research Analysts.




Memory Platinum Membership
(DRAM & NAND Flash Package)

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 Desktop Shipment

Worldwide Monthly Notebook Shipment

Worldwide Monthly PC Shipment

Worldwide Quarterly Server & Workstation Shipment
Worldwide Quarterly Graphics Shipment

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

DRAM Market Forecast

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

DRAM Cost Structure Update



Memory Platinum Membership
(DRAM & NAND Flash Package)

NAND Flash Platinum Monthly Datasheet

NAND Flash Market Financial update

Global NAND Flash Market Forecast

NAND Flash Makers' Revenue

Major NAND Flash Makers' Annual Capex Forecast

Major NAND Flash Makers' Quarterly OP Margin

Branded NAND Flash Makers' Quarterly Revenue Ranking

NAND Flash Worldwide Supply Update

NAND Flash Worldwide Wafer Start

Major NAND Flash Makers' Quarterly Capacity Breakdown by Fab
NAND Flash Monthly Worldwide Production Output

Major NAND Flash Makers' Annual Production Forecast

NAND Flash Production Output Breakdown by Region

Global NAND Flash Production Breakdown by Density Forecast
NAND Flash Production Breakdown by Type

NAND Flash Production Breakdown by Process Technology

NAND Flash Cost Analysis by Density
Mainstream NAND Flash Chip Cost Analysis & Forecast
NAND Flash Spot and Contract Prices Forecast

V= TRENDFORCE

NAND Flash Worldwide Demand Update
NAND Flash Worldwide Demand Summary
NAND Flash Demand breakdown by Application
NAND Flash Worldwide Quarterly Consumption Summary
Worldwide Handset Quarterly Production Volume
Worldwide PC SSD Quarterly Shipments
Worldwide Enterprise SSD Quarterly Shipments
Worldwide Game Console Quarterly Shipments
Worldwide Tablet Quarterly Shipments
Worldwide USB Flash Drive Quarterly Shipments
Worldwide Memory Card Quarterly Shipments

Sufficiency Analysis
NAND Flash Supply vs Demand Sufficiency Ratio
Worldwide NAND Flash Market Supply/Demand Analysis & Forecast




' DRAM Diamond Package ¥= TRENDFORCE ‘
(DRAM Monthly & Quarterly Datasheet)

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

e DRAM Monthly Datasheet

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

(Publish time: The mid of the month)
e DRAM Quarterly Datasheet

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

(Publish time: The end of Feb., May, Aug., Nov.)
e DRAM Quarterly Research Report

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

(Publish time: The end of Feb., May, Aug., Nov.)
e Analyst Consulting Service

Members could schedule quarterly conference call with Semiconductor Research Analysts.
e Business Visiting

Meet Semiconductor Research Analysts by person! Schedule business visiting with Semiconductor Research Analysts.



DRAM Diamond Package
(DRAM Monthly & Quarterly Datasheet)

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 Desktop Shipment

Worldwide Monthly Notebook Shipment

Worldwide Monthly PC Shipment

Worldwide Quarterly Server & Workstation Shipment
Worldwide Quarterly Graphics Shipment

Worldwide Quarterly Handset Production Volume
DRAM Content Per Box in DT, 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)

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

JHICC DRAM Production Output by Type

CXMT DRAM Production Output by Type

Prices Forecast
Spot and Contract Prices Forecast by Quarter




' NAND Flash Diamond Package
(NAND Flash Monthly & Quarterly Datasheet)

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

= TRENDFORCE ‘

NAND Flash Monthly Datasheet

Semiconductor Research offers you a complete analysis on NAND Flash industry supply/demand sufficiency, cost analysis and
price forecast.

(Publish time: The mid of the month)
NAND Flash Quarterly Datasheet

Semiconductor Research Offers you a complete analysis on NAND Flash industry wafer input, production output, technology
node...etc. by each company.

(Publish time: The end of Feb., May, Aug., Nov.)
NAND Flash Quarterly Research Report

Semiconductor Research Research report covers NAND Flash production overview, shipment update and forecast, new product
and technology roadmap, industry and pricing trend.

(Publish time: The end of Feb., May, Aug., Nov.)

e Analyst Consulting Service
Members could schedule quarterly conference call with Semiconductor Research Analysts.
e Business Visiting

Meet Semiconductor Research Analysts by person! Schedule business visiting with Semiconductor Research Analysts.



NAND Flash Diamond Package

V= TRENDFORCE

(NAND Flash Monthly & Quarterly Datasheet)

NAND Flash Platinum Monthly Datasheet

NAND Flash Market Financial update

Global NAND Flash Market Forecast

NAND Flash Makers' Revenue

Major NAND Flash Makers' Annual Capex Forecast

Major NAND Flash Makers' Quarterly OP Margin

Branded NAND Flash Makers' Quarterly Revenue Ranking

NAND Flash Worldwide Supply Update

NAND Flash Worldwide Wafer Start

Major NAND Flash Makers' Quarterly Capacity Breakdown by Fab
NAND Flash Monthly Worldwide Production Output

Major NAND Flash Makers' Annual Production Forecast

NAND Flash Production Output Breakdown by Region

Global NAND Flash Production Breakdown by Density Forecast
NAND Flash Production Breakdown by Type

NAND Flash Production Breakdown by Process Technology

NAND Flash Cost Analysis by Density
Mainstream NAND Flash Chip Cost Analysis & Forecast
NAND Flash Spot and Contract Prices Forecast

NAND Flash Worldwide Demand Update
NAND Flash Worldwide Demand Summary
NAND Flash Demand breakdown by Application
NAND Flash Worldwide Quarterly Consumption Summary
Worldwide Handset Quarterly Production Volume
Worldwide PC SSD Quarterly Shipments
Worldwide Enterprise SSD Quarterly Shipments
Worldwide Game Console Quarterly Shipments
Worldwide Tablet Quarterly Shipments
Worldwide USB Flash Drive Quarterly Shipments
Worldwide Memory Card Quarterly Shipments

Sufficiency Analysis
NAND Flash Supply vs Demand Sufficiency Ratio
Worldwide NAND Flash Market Supply/Demand Analysis & Forecast




NAND Flash Diamond Package

(NAND Flash Monthly & Quarterly Datasheet)

NAND Flash Diamond Quarterly Datasheet

Wafer Output Breakdown Analysis
Major NAND Flash Makers's Capacity Breakdown by Fab
Worldwide Annual NAND Flash Capacity Forecasts

NAND Flash Fab Capacity Update

Forecast of NAND Flash Makers' Output Breakdown by Type & Density
Forecast of Samsung's Capacity/ Output Breakdown by Fab

Forecast of KIOXIA/WD's Capacity/ Output Breakdown by Fab
Forecast of SK hynix's Capacity/ Output Breakdown by Fab

Forecast of Micron's Capacity/ Output Breakdown by Fab

Forecast of Intel's Capacity/ Output Breakdown by Fab

Forecast of YMTC's Capacity/ Output Breakdown by Fab

NAND Flash Fab Production Output Update

Forecast of NAND Flash Makers' Output Breakdown by Type & Density
Forecast of Samsung's NAND Flash Output Breakdown by Type & Density
Forecast of KIOXIA/WD's Output Breakdown by Type & Density

Forecast of SK hynix's Output Breakdown by Type & Density

Forecast of Micron's Output Breakdown by Type & Density

Forecast of Intel's Output Breakdown by Type & Density

Forecast of YMTC's Output Breakdown by Type & Density

Production Breakdown Aalysis

Global NAND Flash Production Breakdown by Makers
NAND Flash Makers' Production Breakdown by Node Technology
Samsung's Production BreAPdown by Node Technology
KIOXIA/WD's Production Breakdown by Node Technology
SK hynix's Production Breakdown by Node Technology
Micron's Production Breakdown by Node Technology
Intel's Production Breakdown by Node Technology

PSC's Production Breakdown by Node Technology
Winbond's Production Breakdown by Node Technology
MXIC's Production Breakdown by Node Technology
YMTC's Production Breakdown by Node Technology
SMIC's Production Breakdown by Node Technology

NAND Flash Makers' Production Breakdown by Architecture Type
Samsung's Production Breakdown by Architecture Type
KIOXIA/WD's Production Breakdown by Architecture Type
SK hynix's Production Breakdown by Architecture Type
Micron's Production Breakdown by Architecture Type
Intel's Production Breakdown by Architecture Type

PSC's Production Breakdown by Architecture Type
Winbond's Production Breakdown by Architecture Type
MXIC's Production Breakdown by Architecture Type
YMTC's Production Breakdown by Architecture Type
SMIC's Production Breakdown by Architecture Type

= TRENDFORCE ‘



' Memory Diamond Package

(DRAM & NAND Flash Monthly & Quarterly Datasheet) V= TRENDFORCE ‘

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

e DRAM/NAND Flash Monthly Datasheet

Semiconductor Research offers you a complete analysis on DRAM and NAND Flash industry supply/demand sufficiency, cost
analysis and price forecast.

(Publish time: The mid of the month)
e DRAM/NAND Flash Quarterly Datasheet

Semiconductor Research Offers you a complete analysis on DRAM/NAND Flash industry wafer input, production output,
technology node...etc. by each company.

(Publish time: The end of Feb., May, Aug., Nov.)
e DRAM/NAND Flash Quarterly Research Report

Semiconductor Research Research report covers DRAM/NAND Flash production overview, shipment update and forecast, new
product and technology roadmap, industry and pricing trend.

(Publish time: The end of Feb., May, Aug., Nov.)
e Analyst Consulting Service

Members could schedule quarterly conference call with Semiconductor Research Analysts.
e Business Visiting

Meet Semiconductor Research Analysts by person! Schedule business visiting with Semiconductor Research Analysts.



Memory Diamond Package

(DRAM & NAND Flash Monthly & Quarterly Datasheet)

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

DRAM Worldwide Demand Update

Worldwide Monthly Desktop Shipment

Worldwide Monthly Notebook Shipment

Worldwide Monthly PC Shipment

Worldwide Quarterly Server & Workstation Shipment
Worldwide Quarterly Graphics Shipment

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

DRAM Market Forecast

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

DRAM Cost Structure Update

V= TRENDFORCE ‘



Memory Diamond Package

V= TRENDFORCE

(DRAM & NAND Flash Monthly & Quarterly Datasheet)

NAND Flash Platinum Monthly Datasheet

NAND Flash Market Financial update

Global NAND Flash Market Forecast

NAND Flash Makers' Revenue

Major NAND Flash Makers' Annual Capex Forecast

Major NAND Flash Makers' Quarterly OP Margin

Branded NAND Flash Makers' Quarterly Revenue Ranking

NAND Flash Worldwide Supply Update

NAND Flash Worldwide Wafer Start

Major NAND Flash Makers' Quarterly Capacity Breakdown by Fab
NAND Flash Monthly Worldwide Production Output

Major NAND Flash Makers' Annual Production Forecast

NAND Flash Production Output Breakdown by Region

Global NAND Flash Production Breakdown by Density Forecast
NAND Flash Production Breakdown by Type

NAND Flash Production Breakdown by Process Technology

NAND Flash Cost Analysis by Density
Mainstream NAND Flash Chip Cost Analysis & Forecast
NAND Flash Spot and Contract Prices Forecast

NAND Flash Worldwide Demand Update
NAND Flash Worldwide Demand Summary
NAND Flash Demand breakdown by Application
NAND Flash Worldwide Quarterly Consumption Summary
Worldwide Handset Quarterly Production Volume
Worldwide PC SSD Quarterly Shipments
Worldwide Enterprise SSD Quarterly Shipments
Worldwide Game Console Quarterly Shipments
Worldwide Tablet Quarterly Shipments
Worldwide USB Flash Drive Quarterly Shipments
Worldwide Memory Card Quarterly Shipments

Sufficiency Analysis
NAND Flash Supply vs Demand Sufficiency Ratio
Worldwide NAND Flash Market Supply/Demand Analysis & Forecast




Memory Diamond Package

(DRAM & NAND Flash 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

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

JHICC DRAM Production Output by Type

CXMT DRAM Production Output by Type

Prices Forecast
Spot and Contract Prices Forecast by Quarter

= TRENDFORCE ‘



Memory Diamond Package

(DRAM & NAND Flash Monthly & Quarterly Datasheet)

NAND Flash Diamond Quarterly Datasheet

Wafer Output Breakdown Analysis
Major NAND Flash Makers's Capacity Breakdown by Fab
Worldwide Annual NAND Flash Capacity Forecasts

NAND Flash Fab Capacity Update

Forecast of NAND Flash Makers' Output Breakdown by Type & Density
Forecast of Samsung's Capacity/ Output Breakdown by Fab

Forecast of KIOXIA/WD's Capacity/ Output Breakdown by Fab
Forecast of SK hynix's Capacity/ Output Breakdown by Fab

Forecast of Micron's Capacity/ Output Breakdown by Fab

Forecast of Intel's Capacity/ Output Breakdown by Fab

Forecast of YMTC's Capacity/ Output Breakdown by Fab

NAND Flash Fab Production Output Update

Forecast of NAND Flash Makers' Output Breakdown by Type & Density
Forecast of Samsung's NAND Flash Output Breakdown by Type & Density
Forecast of KIOXIA/WD's Output Breakdown by Type & Density

Forecast of SK hynix's Output Breakdown by Type & Density

Forecast of Micron's Output Breakdown by Type & Density

Forecast of Intel's Output Breakdown by Type & Density

Forecast of YMTC's Output Breakdown by Type & Density

Production Breakdown Aalysis

Global NAND Flash Production Breakdown by Makers
NAND Flash Makers' Production Breakdown by Node Technology
Samsung's Production BreAPdown by Node Technology
KIOXIA/WD's Production Breakdown by Node Technology
SK hynix's Production Breakdown by Node Technology
Micron's Production Breakdown by Node Technology
Intel's Production Breakdown by Node Technology

PSC's Production Breakdown by Node Technology
Winbond's Production Breakdown by Node Technology
MXIC's Production Breakdown by Node Technology
YMTC's Production Breakdown by Node Technology
SMIC's Production Breakdown by Node Technology

NAND Flash Makers' Production Breakdown by Architecture Type
Samsung's Production Breakdown by Architecture Type
KIOXIA/WD's Production Breakdown by Architecture Type
SK hynix's Production Breakdown by Architecture Type
Micron's Production Breakdown by Architecture Type
Intel's Production Breakdown by Architecture Type

PSC's Production Breakdown by Architecture Type
Winbond's Production Breakdown by Architecture Type
MXIC's Production Breakdown by Architecture Type
YMTC's Production Breakdown by Architecture Type
SMIC's Production Breakdown by Architecture Type

= TRENDFORCE ‘



' NAND Flash Wafer Price 7= TRENDFORCE ‘

Starting from Q4 of 2015, Semiconductor Research will begin to cover the contract prices for TLC-Wafers and starting from Q2 of 2016,
we will also begin to cover the contract prices for MLC-Wafers, which will be negotiated on a monthly basis between the NAND Flash
industry's suppliers and module makers. We will be providing updates each month to ensure members receive the most accurate and

timely information.

*TLC wafer spot price had been published since 2019/01/14.

We do ensure members receive the most accurate and timely information.

NAND Flash Wafer Price Service covers as below :

e TLC Wafer Spot Price (Weekly updated)

Wafer Spot Price =S Last Update:Jan.11 2021 14:20 (GMT+8) «<Price Notice>

: Weekly Weekly Session Session Session Average .
e Normal member has a week lag relatively Item High'  Low. High —Low  Average Change History
e Wafer Contract Price (Monthly updated) 512Gb TLC =
256Ghb TLC
Wafer Contract Price
128Gb TLC Update
{Unit: USD) | Density Hi Low Avg Hi(%) | Low(%) | Avg(%)
128Gb
MLC 64Ghb
32Gh
512Gh
TLC 256Gh
128Gb
QLC 1Th

Last update: 2020/12/31



Mobile Package V= TRENDFORCE

Mobile Package Service covers as below

7= TRENDFORCE

Market Intelligence

e Mobile Contract Price Update _ .
Mobile DRAM Industry Analysis —4Q20
Mobile DRAM Contract Price Quarterly Update; eMMC/UFS Contract Price Quarterly Update. e e e

‘market gradually extricates from the impact of the COVID-19 pandemic. The

prediction on the market share of SG staarphones for 2020 and 2021 is 1
Znd 38% respectively, which 15 primanty mvigorated by tha dowmward

(Pubhsh tlme; The end Of ]an., Apr,, ]u]y, OCt.) ::;;n]:::ncfiﬁapph(mmslnl.!zu‘nsrmxd~endmrke(bym]orAP:h.\pur

# In terms of revanye, Huawei's aggressve sweep of market iventory mithin
ihe “gace antia] degzes of demand that
e nentod to negative Hpact o e 3.8% reduction in he ASP.and

° pro\'lded < suppore for he mare 2 0% QoQ deplerion iz e 3020 revenna of

it o et \3Ies OF US55, 188 bilhan, Prorpactig

. O 1 e uar er a aS ee ln(e4Q‘D the profound extent of stocking in materials by OPBO, Vivo, and

Xiaons &rom anticipating Huawel's ransferved market shares will compensate
Tor the 0-5% declination in the contract prices of 4Q20, whereas the revenue
and market share are expacted to remain constant to 3Q20 or slightly improve.

# Similarly, the consecutive mfb.ﬁcmon on the total volume of procurement

Quarterly Mobile DRAM and Mobile NAND Flash latest market supply/demand update. i e
1Q. where contract prices are estimated to be predominantly constant to

that of 4Q20. However, the entry of new Honor may further exacerbate the
supply of mobile DRAM, and the chain reaction regarding an inflation amidst

(Publish time: The end of Feb., May, Aug., Nov.) e ol e S Gt i

¢ Regarding the technology on the processes, the three mainetram suppliers

have all entered the mobile DRAM generation that is focused on the 10nm

Srade, and process progression will commibue to the bit growth of both 2030
2021, Given that the drastic reduction in contract prices resulted from the

e Mobile DRAM Quarterly Research Report ST s S e

 LPDDRS has entered mass production. LPDDRS offers faster transmission

rate and a continuous optimization on power performance in terms of

specifications, and had a penetration rate of 129% m 2020 under the rapidly
R4X. T

(Publish time: The end of Feb., May, Aug., Nov.) e R ey aa DmoeeT T

uMCP applications.
& Smarphons brandsare sl willing n adopting lage content per bor s year a5
a result of the deflation of the me 019, and the average Content

e B ecaied fom 3 BOD oo Tk Jear 1o 3 SGB oo, Wb, oty e

‘ontract Price Update ascension o $ 0GB bex expeced fo e year The coment of 3 sagle withad

4Q20 QoQ (Unit: USD) 3Q20 4Q20 Change been propellad by the high-end marker, though the expansion to 12GB and 15GB
for he flagship SpeCichnons of ANdoid 1 30T able 10 Comprehensively sasSy

Mobile DRAM
Contract Price Update

tan woh | mvo | tow | e | cmase | chame = N0 O 0 N M P SR E e

4GB
LPDDR4X 8GB s

L PDDR4X 6GB eMMC 16GB TreadForce Corp. &

LPDDR3 3GB MLC 328 s iendie on
LPDDR3 2GB 64GB
eMCP LPDDR4X 128GB+646b 12868
eMCP LPDDR4X 128GB+486Gb 16GB
eMCP LPDDR4X 128GB+326b eMMC Ehicy
TLC 4GB

eMCP LPDDR4X 64GB+486Gh

eMCP LPDDR4X 64GB+326h 1:::
eMCP LPDDR2 32GB+24Gb i
eMCP LPDDR2 32GB+16Gb = s
eMCP LPDDR3 16GB+8Gb 256GB
eMCP LPDDR3 8GB+86Gb 512GB

Last update: 2020

Last update: 2020/10/23



' Mobile Package 7= TRENDFORCE ‘

Mobile Quarterly Datasheet

Mobile DRAM Mobile NAND Flash

DRAM Worldwide Supply Update eMMC Market Status

DRAM Makers' DRAM Revenue & Mobile DRAM Revenue Architecture Breakdown

DRAM Makers Quarterly Mobile DRAM Revenue Ranking Interface Breakdown

Mobile DRAM Quarterly Product Mix on Output eMMC/UFS Market Revenue Review and Forecast

Mobile DRAM Quarterly Output MLC-eMMC & UFS Average Selling Price

Mobile DRAM Output by Product (Package) eMMC Shipment

Mobile DRAM Output by Product (Generation)

Mobile DRAM Output by Product (Density) eMMC Application

Mobile DRAM Technology Breakdown by Company eMMC & UFS Consumption by Application
eMMC & UFS Consumption by Density

DRAM Worldwide Demand Update Smartphone in eMMC/UFS

Mobile DRAM Demand - Application Production Volume Media Tablet in eMMC/UFS

Mobile DRAM Demand - Application Content Smart TV in eMMC

Mobile DRAM Demand - WW Smartphone Production Volume E-Reader in eMMC

Mobile DRAM Demand - China Smartphone Production Volume
Worldwide Top 10 Branded Smartphone Production Volume

DRAM Market Forecast
Mobile DRAM Price Forecast

DRAM Supply v.s. Demand Sufficiency Analysis
Worldwide Mobile DRAM Market Supply/Demand Analysis & Forecast



' Smartphone Market Decode

Smartphone Market Decode covers as below :

e Smartphone Market Quarterly Datasheet

e Smartphone Market Quarterly Research Report

TrendForce, a global market intelligence firm for the technology sectors,
proudly presents “Smartphone Market Decode” - a quarterly research
report that synergizes the resources of several in-house analyst teams
such as the Department of Semiconductor Research, the Department of
Display Research, the Department of ICT Application Research, etc.

In addition to the first-hand data on the device production figures of the
major electronics brands and the latest overview of the supply chains
for the key components, Smartphone Market Decode also covers the
relevant topics pertaining to technological innovations and
development trends. The report assists enterprises in adapting to the
rapidly changing market environment by providing the most real-time
and professional industry knowledge that can be used to make the best
operational decisions.

= TRENDFORCE ‘

Mobile Device Worldwide Demand Update

WW Handset Production Volume

WW Branded Smartphone Production Volume
Chinese Branded Smartphone Production Volume
WW Top 10 Branded Smartphone Production Volume

I conrent y
Smartphone Market a Memory a AP & Modem
A
n Display B DDI/Biometric ﬂ Camera/3D Sensing

AR/VR & New Application B Summary



Server DRAM Package 7= TRENDFORCE

Server DRAM Package Service covers as below : g* ) 7 TRENDFORCE
s ,‘» - v Market Intelligence

Server DRAM Industry Analysis —4Q20

A remospect on the maket status of 3020 shows that he industy chaia of
servers had sustained the impact from the pre\'lous aggressive stocking under

° the COVID-19. pandemic, which resulied o the apparent elevation @

. er er 0 n 0 n raC rlC e imvestory for e buyersat the ead of 2020, ang such outcome had prompied
U purchase dynamics fo tum conservative since 3Q20 that further the

Frofitabiity of DRAM  suppliers: In  addirion, DRAM suppliers. have

readjusted the confizuration of their production capacity in the face of
weakened purchase intensity from the client end, and allocated the production

(Publish time: The end Of the month) gapacity that was shifed 10 Server DRAM during 1Q20 and 2Q30 back to

 The imentory lvel for he puschase end s it at approxiautely sbore 6
in the existing phase, which is fo weeks more than the safe level

geuen'erl by the indusary. Despite the slightly reduced inventory fn 3
rendForce estuzates 2at the purchase intenicy i Server DRAM il i

e Server DRAM Quarterly Datasheet m——_ Y

 Prospecting into the demand from the server market in 2021 impels
TrendForce to believe that the new. poc denived fmn the pandemic will not
only serve as the fxmmoz in dxgl transformation, but also actuate the
server market by becommg 3 ‘nd long terma viriable i the ‘market.

Quarterly Server DRAM latest market revenue/output update. wmm“’“m:m“““‘mu

will remain under observation.

m the p s
. . et 2666Mbps module o uplma by e 2033M
Publish time: The end of Feb., May, Au Nov Do TS o o e pertcu et
. 3 y, g., . 3200Mbps product, where the premium for the particular product bas also
e sliminala, a¥ich tens s more vigerous pemewaion aloagside thenew
platforms of Intel and AMD n

wafer starts, 8Gb

# Looking at i as the primary product
e Server DRAM Quarterly Research Report ehTi e e e
DRAM & are expected to implement a more conserved production ratio
for the 16Gb product in 3Q20.
C tS DR AM . d t 1 . t 1 d t d b . T e B e i) oo DR
urrent Server industry analysis on quarterly updated basis. B R g e o s oo

# Pertaining to server CPU, the x86 architecture resides as the major application of
the server market, and had maintained a 98% ratio during 3Q20. An observation

st quarter Server DRAM market status overview and summary on quarterly updated basis. S e

forecasts that the AMD Milan platform will grasp on a cermain desree of
Cormpetitive advantige next year, ad il OAce 35a1h Carve Up fhe MmATkat shares
of Intel, ariving at a scale of 10-13%

(Publish time: The end of Feb., May, Aug., Nov.) Server DRAM

TresdFoese Corp. %
wwwrendforee com

DRAM Worldwide Supply Update

Server DIMM Price Update Dec. Change
DRAM Makers' DRAM Revenue & Server DRAM Revenue
Ttem Hi Low Avg Hi(%) Low(%) | Awvg(%)
DDR4 2666/2933Mbps DRAM Makers Quarterly Server DRAM Revenue Ranking
16GB RDIMM :
DDRA 2666Mbps Server DRAM Quarterly Product Mix on Output I conrent y
r — Server DRAM Quarterly Output Shipment
DDR4 2933Mbps
jF CLEnIET Server DRAM Output by Product (Package) 3 Q) CiobviseverMariotin [ SeverandClowd @R G S
DDR4 2666/2933Mbps oows
64GB LRDIMM Server DRAM Output by Product (Generation) -~
DDR4 2666/2933Mbps .
64GB RDIMM Server DRAM Output by Product (Density)
Last update: 2020/12/31 o gzlza:.m Tundsand [ Conclusion and TRIs

Server DRAM Technology Breakdown by Company
Server Demand- Server Unit Shipment by Brand,
Server DRAM Price Forecast



' Server Diamond Datasheet = TRENDFORCE ‘

Server Diamond Datasheet covers as below :

e Server Diamond Quarterly Datasheet

TrendForce combines its expertise in the memory market and leverages it to provide a multifaceted study of the server market in
this report. The content of it is as follows:

(1) Server CPU Market: State of Competition and Market Shares

(2) Server Procurement by Cloud Service Providers in North America and China

(3) Projection on Shipments of Server Storage Products CPU

(4) Projection on Server Shipments for Current Year X‘&% &;erver// \\'/Vvorissttztti'on ((::ZLG Llj" 'té Sél;]ivomentt
erver/Workstation nits Shipmen

(5) Major ODM Partners of Critical Server Brands

(6) Changes on Volumes in Server DRAM Procurement Hyperscale Data Center Portfolio

(7) Trends in SSD Procurement and Projections on Storage Form-Factors and Interfaces Eltfor:giaslgr;:;vsei:'ﬁl:if: :

(8) Shares of Enterprise and Hyperscale Servers in Memory Consumption. Hyperscale Server CPU Usage Mix

Hyperscale Server Barebone (L6) Portion (%)
China Hyperscale Server Set (L10) Portion (%)
Hyperscale RDIMM Consumption

(Publish time: The end of Mar., June, Sep., Dec.)

Membership fee: Hyperscale SSD Consumption
Smgl.e. Purchase at USD 35,000/ year ESSD Form Eactor Breakdown
Additional fee at USD 21,000/ year ESSD Interface Breakdown
(Upgrade from the Server DRAM Package) Server DRAM & SSD Consumption Mix




' Enterprise SSD Package 7= TRENDFORCE ‘

Enterprise SSD Package Service covers as below :

e Enterprise SSD Contract Price
The Enterprise SSD contract prices are covering North America, Japan, Europe, and other markets and generally derived from the
quarterly negotiations between enterprise SSD markets.
(Publish time: The end of Jan., Apr., July, Oct.)

e Enterprise SSD Quarterly Datasheet

Enterprise SSD Datasheet provides you with the latest SSD density and shipment forecast for server equipment and data centers.
Also, enterprise SSD interface, form factor breakdown, and read / mixed read / write load / write intensify Enterprise SSD
breakdown.

o Enterprise SSD
(Publish time: The end of Feb., May, Aug., Nov.)

Conf;t:trs:::: E;.IS;)date 3020 4020 Change Enterprise SSD Revenue
(Unit: USD) Enterprise SSD ASP
Ttem Hi Low Avg Hi Low Avg Hi(%) | Low(%) | Ava(%) | Worldwide Enterprise SSD Shipment
PCle 11‘:'2‘: Worldwide Enterprise SSD Shipment by brand
s — Enterprise SSD Contract Price Forecast
25" p—— Enterprise SSD Architecture Breakdown
480GB Enterprise SSD Interface Breakdown
e L Worldwide Enterprise SSD Capacity Breakdown by Capacity
intensive :;::: Price Crossover Point for Enterprise HDD and Enterprise SSD-SATA
7680GE Price Crossover Point for Enterprise HDD and Enterprise SSD-SAS
Last update: 2020/10/23 SSD Shipment Breakdown by Type

SSD Revenue Breakdown by Type
NAND Flash Demand Portion



' SSD Pack I F ‘
(B TrenpFORCE SSD Street Price
TrendForce will start providing WW 55D street price from 2003, We will survey 55D street price from main markets in the world.

SSD Package Service covers as below :

Capacity Price Price Price

Series (GB) Form Facmrn Amhi[emur - In[erface- High- LDw Avg.n Las[Avh
Intel Mainstream 660P 512 M2 3D-QLC SSDPEKNWE12GEX PCIE
Intel Mainstream 660P 1024 M2 aD-alc SSDPEKNWO10TEX1 PCIE
. Intel Mainstream 660P 2048 M2 an-aLc SSOPEKNVY020TEX1 PCIE
. WW SSD Street Prlce Kingston Mainstream A400 120 25" TLC SA400S37T120G SATA 3
Kingston  Mainstream Ad00 240 25" TLC SA4D0S37/240G SATA 3
Kingston  Mainstream A400 480 25" TiC SA400S37/480G SATA 3
. . b . Kingston Mainstream A400 960 25" TLC SA400837/960G SATA 3
WW SSD Street Price collected by diverse brands and densities in ron Mamiem A0 | w2 mic  odwoweme  rar
. . . Kingston  Mainstream A2000 500 M2 3DTLC SA2000M8/500G PCIE
Kingston  Mainstream A2000 1000 M2 3DTLC SA2000M131000G PCIE
major markets, including NA, Japan and EU.
Kingston Mainstream KCB00 512 25" 3D-TLC SKC600/512G SATA 3
. . . Kingston  Mainstream KC2500 250 M2 3DTLC SKC2500M3/250G PCIE
(Pubhsh time: The end of blweekly of the month) Kingston  Mainstream KC2500 500 M2 3DTLC SKC2500M3/500G PCIE
Kingston  Mainstream KC2500 1000 M2 3DILC SKC2500M8/1000G PCIE

e PC-Client OEM SSD Contract Price

The worldwide PC-Client OEM SSD contract prices are generally
jﬁg:ﬁd fireorng) %lf/[ (}gagteMr;y negotiations between SSD suppliers SSD Revenue Breakdown by Type
P ) SSD Shipment & Revenue

(Publish time: The end of Jan., Apr., July, Oct.) SSD Architecture Breakdown

e SSD Quarterly Datasheet SSD Interface Breakdown
Worldwide Personal Computer SSD Market Revenue

SSD Datasheet proyldes you w1th.latest SSD density and Worldwide Personal Computer SSD Shipment
shipment forecast in PC, server, disk on module and MID market. SSD Shipment Forecast 2019-2024F

SSD Market by Channel

(Publish time: The end of Feb., May, Aug., Nov.) Worldwide Personal Computer SSD Capacity Breakdown by Capacity
PCClient OEH SSD Contract Price Update 3020 aq20 Change SSD Capacity Forecast 2019-2024F

(Unie: USD)
T S S S S S A E S S E— Worldwide Personal Computer SSD and HDD Adoption Rate
s Price Crossover Point for HDD and SSD

512GB-mSATA[M.2
i NAND Flash Demand Portion
— Cost Analysis - NAND Flash Price Trend

TLC SATA

Premium 512GB-mSATA/M.2

Grade 1TEmsATA/N.2 Client SSD Price Forecast
128GB-mSATA[M.2 .
Value Grode | Z500-mSATA/H.2 Portable SSD Shipment Forecast

512GB-mSATA[M.2

Lastupdate: 2020/10/23



' SLC NAND Flash Datasheet 7= TRENDFORCE ‘

SLC NAND Flash Datasheet Service covers as below :

e SLC NAND Flash Quarterly Datasheet

Besides the mainstream market segments, Semiconductor Research also provides price and supply/demand analyses for SLC
solutions that belong to the more niche area of the NAND Flash market.

NAND Flash Market Financial update
NAND Flash SLC Revenue Forecast

NAND Flash Worldwide Supply Update
Global NAND Flash SLC Production Breakdown by Density Forecast
Major SLC NAND Flash Makers' Quarterly Capacity Breakdown by Company
Major SLC NAND Flash Makers' Annual Production Forecast
Samsung's Production Breakdown by Density
SK hynix's Production Breakdown by Density
Kioxia's Production Breakdown by Density
Micron's Production Breakdown by Density
Winbond's Production Breakdown by Density
Macronix's Production Breakdown by Density
Powerchip's Production Breakdown by Density
SMIC's Production Breakdown by Density
Frequency:
NAND Flash Cost Analysis by Density Quarterly (Mar.l ]un_, Sep and Dec.)
NAND Flash SLC Contract Prices Forecast



' Consumer DRAM Datasheet 7= TRENDFORCE ‘

Consumer DRAM Datasheet Service covers as below :

e Consumer DRAM Quarterly Datasheet

Besides the mainstream product segments of the DRAM market, Semiconductor Research’s research now encompasses specialty
(consumer) DRAM products as well. Analyses in this area pertain to product development plans and production outputs of
suppliers, price trends, etc.

Consumer DRAM Worldwide Supply Update
Key Trends of Consumer DRAM Market
Consumer DRAM Production Breakdown by Type Forecast
Consumer DRAM Production Breakdown by Density Forecast
Consumer DRAM Makers' Quarterly Capacity Breakdown by Company
Consumer DRAM Makers' Annual Production Forecast
Samsung Consumer DRAM Production Output by Type
SK hynix Consumer DRAM Production Output by Type
Micron Consumer DRAM Production Output by Type
Nanya Consumer DRAM Production Output by Type
Powerchip Consumer DRAM Production Output by Type
Winbond Consumer DRAM Production Output by Type
JHICC Consumer DRAM Production Output by Type
CXMT Consumer DRAM Production Output by Type
Frequency:
Consumer DRAM Cost Analysis by Density Quarterly (Jan., Apr., Jul. and Oct.)
Specialty DRAM Contract Prices Forecast
e e



' Foundry Project 7= TRENDFORCE

Foundry Project Service covers as below :

e Foundry Project Quarterly Datasheet

The industry’s latest market revenue updates, capacity utilization rates, and technological developments. Including the world's
major regions (China, US, Taiwan, Korea, Japan, etc.) and leading wafer manufacturers (including, but not limited to: TSMC, UMC,
Samsung and SMIC etc.). Also provides you major foundry client’s wafer input in advanced technology process.

(Publish time: The end of Feb., May, Aug., Nov.)
e Market Bulletin Report

We will provide an update on each wafer manufacturers status on the biweekly basis.
(Publish time: Monday of the published week)

e Special Report

First-hand information for un-expecting issue and our point of view on the market news update.
e Analyst Consulting Service

Members could schedule quarterly conference call with Semiconductor Research Analysts.
e Business Visiting

Meet Semiconductor Research Analysts by person! Schedule business visiting with Semiconductor Research Analysts.



' Foundry Project

e Foundry Project Quarterly Datasheet - (Publish time: The end of Feb, May, Aug, Nov)

Foundry

Worldwide Market Update

Foundry Revenue

Quarterly Foundry Revenue Ranking

Foundry Makers' CAPEX 2018-2021

Foundry Makers' OP Margin

Foundry Makers' Wafer ASP

Foundry Main Customers' Wafer Input by Tech. Node
Foundry Makers' Revenue by Application

Foundry Makers' Revenue by Product

Fab Capacity Update

TSMC's Fab Capacity breakdown

UMC's Fab Capacity breakdown

VIS's Fab Capacity breakdown

PSMC's Fab Capacity breakdown

SMIC's Fab Capacity breakdown

HuaHong Group's Fab Capacity breakdown
Samsung's Fab Capacity breakdown
Foundry Makers' Installed Capacity
Foundry Makers' Utilization Rate
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e Foundry Project Quarterly Datasheet - Installed Capacity

E TRENDFORCE . Foundry Makers' Installed Capacity

<Index>

Update: Dec. 1st 2020
Unit - KWEM

Company

&" total
3" total
12" total
12" equiv
2" total
UMC 17" total
12" equiv.
3" total
VIS 12" total
12" equiv
3" total
PSMC 12" total
12" equiv
3" total
SMIC 12" total
12" equiv
8" total
HuaHong Group 12" total
12" equiv
8" total
Samsung 12" total
12" equiv

TSMC




' Foundry Project 7= TRENDFORCE

e Foundry Project Quarterly Datasheet - Demand-Foundry Main Customer
ET[{I%T‘H)}:HR(']{

Foundry Main Customers' Wafer Input by Tech. Node

=<Index>

Main Customers' monthly wafer Input by technology node (k units Update: Dec. 1st 2020
1018 2018 3Q18 4018 1019 2019 3Q19 4019 | 1Q20  2Q20 4Q20E  1Q21F 2Q21F 3Q21F 4Q21F

Apple

Hisilicon
Xilinx
AMD
Qualcomm
nVIDIA
MediaTek
Intel
Total
UTRYa

6/7nm 1018 2018 3018 4018 1019 2019 3019 4019 1020 2020 3020 4020  10Q21F 2021F 3021F 4021F

Apple
Hisilicon
Qualcomm
Bitmain
AMD
Xilinx
MediaTek
nVIDLA
Intel
Others
Total
UTR %

10nm 1018 2018 3018 4018 1019 2019 3019 4019 1020 2020 3020 4020  10Q21F 2021F 3021F 4021F

Apple
Hisilicon
Bitmain
MediaTek
Total
UTR %

12/16nm 1018 2018 3018 4018 1019 2019 3019 4019
Broadcom
Apple
nVIDLA
Hisilicon
MediaTek
Qualcomm
Bitmain
Others
Total

UTR %
.. - -n o o oe»BeBeDe»>lLL....................lll_____________________________________________________________________
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e Market Bulletin Report
We will provide an update on each wafer manufacturers status on the biweekly basis.

*At least 20 publication reports in a year.
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English / Chinese / Simple Chinese
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PDF
Frequency:
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e Special Report

First-hand information for un-expecting issue and our point of view on the market news update.
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Market Intel Fowmcey Bescare ¥epert 72 TRENDFORCE

TrendForce : Final Piece of the Puzzle Obtained;
Intel Expected to Place Official CPU Orders
from TSMC This Year

As indicated by the Semiconductor Research Department under the global
market intelligence finm TrendForce, Intel has successively mentionad hot
the long-term core development strategy of the company is radually shifting
from the business of CPU processors in the past to xPU data computing
services, and disclosed that partial CPU businesses will be outsourced in the
future, during the Earnings Call in 3Q20, IR Event in 4Q20, and the product
1aunch at CES 2021.

TrendForce has observed that Intel has been leading the market of servers and
PC processors that is primarily focused on the x86 architecture through an
IDM pattern, and portraying the pioneer in the shrink process from the
Moore’s law of semiconductors, though the company has experienced
sequential hindrances in the techmical development of 10nm and 7am
processes in recent years. Simultaneously, fabless, fab-lite, and system
integration clients are able to continuously obtain IC design and
‘manufacturing services that are higher in computing performance, lower in
power consumption, and more in line with cost advantages, under the device
scaling breakthroughs from TSMC foundry at 10am, 7om, and Sam nodes for
the SoC processor market that is based on the ARM architecture.

Under the collaborations between fabless and foundry, paired with OIP (Open
Innovation Platform), DTCO (Design & Technology Co-Optimization), and
Advanced Back-end Packaging services led by TSMC, Apple and HiSilicon
managed to announce the most advanced AP-SoC mobile processor. Intel is
progressively threatened by the market share of AMD in the PC processor
market on the client end, and the latter has also surpassed both Intel and
Nvidia in terms of the supply stability of graphics and data centers. In addition,
the M1 processor autonomously developed by Apple through the Snm process
of TSMC has resulted in Intel losing the major CPU orders from MacBook
and Mac Mini, which also initiated the development of fabless strategy for
additional client or enterprise suppliers, ez Microsoft, Amazon, Google,
Facebook. Alibaba, etc

TrendForce Corp. %
W trendforce. com

@ Copyright TrendFarce. Al rights reserved. 2

©TrendForce All Rights Reserved 44



' China's Semiconductor Development Report 7= TRENDFORCE ‘

China's Semiconductor Development Report covers as below :

e Research Report

The analysis for Chinese makers capacity on the DRAM and NAND Flash markets, and their technology development status on the
DRAM and NAND Flash industry.

(Publish time: Semi-annual ; The end of Mar., Sep.)



' Nor Flash Special Report

Analysis of Global NOR Flash Market :

Supply
* Analysis of Existing Capacity

* Analysis of Existing Players - Cypress, Macronix, Micron, Winbond...etc

* Forecast for Output Expansion

Demand

e AMOLED
e TDDI
e 10T

Conclusion

V= TRENDFORCE ‘
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Join Semiconductor Research Market
Intelligence

Stand on the Shoulders of Giants

If any inquiry, please contact; LatteC

TrendForce.com ‘



mailto:LatteChung@TrendForce.com

Sales & Services

Semiconductor Research
DRAM, NAND Flash, Foundry

' TrendForce & TRI Research Areas
Latte Chung
+886-2-89786488 ext. 817

LatteChung@TrendForce.com

Green Energy Research

| 4
Solar PV

& 4 s
IC Memory Consum'er Green
Electronics Energy
Melissa Ye
+886-2-89786488 ext. 823
|;| D " @ MelissaYe@TrendForce.com
Display Smartphones LED Innovative .
Panel & Apps Technology Optoelectronics Research ' o
Micro LED, Mini LED, VCSEL, UV, Video Wall, Lighting
Grace Li
Q i E % +886-2-89786488 ext. 916
. . GracelLi@trendforce.com
Intelligent | Automotive
- ndustry 4.0 Al
Living Technology Display Research
TFT-LCD, OLED, Smartphone, Tablet, NB, Monitor/AlO, TV
Q o Vivie Liu
I ) +886-2-89786488 ext. 923
Communication, Gov. & Ent. Consulting VivieLiu@TrendForce.com
Broadband & Networking Service
ICT Application Research
Communication & Broadband, Consumer Electronics, Innovative
0 Technological Applications, Automotive, Industry 4.0, Gov. & Ent
Cloud Computing & loT o ) )
Report Inquiries Project-Based Consulting
Eric Chang Jack Yang
+886-2-89786488 ext. 822 +886-2-89786488 ext. 731
Services@topology.com.tw Jackyang@topology.com.tw
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‘ To find out more about TrendForce, scan the QRCode belg"w.

Or visit the URL for further information.
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