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Semiconductor market is forecasted experience
very healthy growth in 2021

Many analysts forecasting double-digit revenue
growth for the year, as high as and even
topping 20% revenue growth

Increase in smartphone shipments, continued
rollout of 5G, demand growth in data centers and
the recovery and growth for automotive
electronics

Possible negatives to the forecast remain
stagnant economic recovery from the pandemic,
vaccination roll out, and trade issues.




2Q 2021 wafer shipments grew over 5% from
1Q 2021 shipments

All time record high quarterly shipments

1H 2021 shipments 13% above TH 2020
shipments

Assuming 10% shipment annual growth in
2021, a seasonally expected slowdown in
wafer shipments will playout in 4Q 2021.

300 mm to grow +11.3%

Source: TECHCET/SEMI SMG

200 mm by 7.2%




Total materials revenues will top $558B this
year growing by 10%

With growth projected for 2021 through
2025

5% CAGR

Upside potential in latter years of
forecasts given fab announcements

Highest materials growth areas include
metals/precursors, cleans, CMP, SOl wafers,
and Photoresists




IDM

Texas Instruments

Location
Richardson, TX

Planned/Announced

300mm fab with 40K WSPM planned capacity
Acquired 300mm fab in Lehi, UT from Micron

Samsung Austin, TX (Tentative) 300mm foundry with 35K WSPM planned capacity
Intel Chandler, AZ 300mm MPU logic fab with 40K WSPM capacity
Intel Hillsboro, OR 300mm MPU/logic with 33K WSPM planned capacity
Intel Rio Rancho, NM Expansion
Micron Manassas, VA 300mm fab with 35K WSPM planned capacity
TSMC Phoenix, AZ Announced 300 mm “Gigafab” ramping to X WSPM over a five-year period
GlobalFoundries Malta, NY Expansion of existing Fab in Malta, NY
Announced a new fab there as well.
Cree Durham, NC US$1 billion investments in SiC device and wafer manufacturing, including
Marcy, NY plans for 200 mm SiC
Skywater Bloomington, MN Specialized Foundry in support of DOD. Capacity not announced.




+ Asthese announced expansions and new fabs come on-
line annual US domestic wafer start capacity will jump to
approximately 36 million by 2025 from current levels of
roughly 26 million in 2020*.

« These estimates are derived from TECHCET's primary and
secondary research** focused on device production by
the leading manufacturers and the type and geometry of
devices they fabricate:

* Intel Infineon

* Micron GlobalFoundries
* Samsung TSMC

o Tl Other

* Annual wafer start capacity of 36M represents 200mm wafer equivalents (eq), or 16M 300mm egq; 26 M 200mm eq. = 11.6M 300mm eq.
** Primary market research included interviews with leading IDMs and suppliers; secondary market research included SEMI WFF.




» The growth in wafer starts and the concurrent
material requirements will disrupt the existing supply
chain but will not impact all materials equally with
bulk process chemicals affected to the greatest
extent:

>

>

>

>

H25O4
NH4OH
HCL

IPA

H202
HF
H3PO4
HNO3

» The requirements for these chemicals will increase

from 13% to more than 50% from 2020 consumption
levels.
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Selected Chemical Volume Growth
2020-2025

Chemical Volume Growth, 2020 to
2025

H25S04

NH4OH

37 % Increase

46 % Increase
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The main driving force for US materials
demand increase will be T4nm and smaller
devices.

Not only will significantly larger quantities of
bulk process chemicals be needed, but the
required materials will also have to be of
the highest purity with trace metal levels
below 100 ppt.

These estimates are derived from primary
and secondary market research and
TECHCET's proprietary wafer start model
which focuses on device production by
device type and node trends.

Figure 2: US Wafer Capacity Forecast 2020-2025 by Node

< 14nm logic will be the main driving
force behind increased materials
demand



. . . Table 2: Capacity Shortfalls Expected
Domestic capacity is

. . Process Expected Shortfall 2025* | Comments

during the forecast period. ————
™ lomelomel

1 - H2SO4 -9% 0% -19%  These shortages take into account planned
These eShmOTeS assume a 2 3 domestic production coming online within the

year cycle time for new next 1-3 years.

Cd pOCITY- NH40OH -18% -3% -35%  Relatively easy to manufacture from anhydrous
NH4 and water, however there is a significant
dependency on imports for UHP.
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14% of all US Semiconductor Bulk Chemicals are
imported.

The percentage of imports jumps to 31% when
examining only UHP chemicals.

TECHCET's estimates predict an increase in
material cost due to freight.

Using IPA as an example indicate ocean freight
could add 16% to current prices.

Increasing Dependency of UHP Products on Imports 2020 vs.
2025 and IPA Shipping Cost Summary

2020 2025

Chemical % of UHP from % of UHP from

Imports Imports
H2504 ‘ 47% 43%
IPA ‘ 83% 100%
NH40H ‘ 26% 32%

TECHCET IPA Shipping Cost Summary:
1MKg IPA*

Taiwan to Phoenix
$0.43 per Kg cost
This is 16% of current ASP

*Includes amortization on container cost and
2020 fransportation costs, see Section 6 details.
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UPCOMING EVENTS

OCTOBER 2021 APRIL 2022

CMC Members Only: F2F » Spring Conference

» October: 19& 20th CMC Falbs April 27 & 28th, 2022
» October 20th: Joint Session- CMC

» F2F:

Fabs and CMC Associates — )

afternoon session April 25/26 2022
» Location:

» Live and in person at

» ON Semiconductor 1BD (Phoenix)

Phoenix AZ
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