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Al changes DRAM supply & demand dynamics

Overweight - Maintained [ESA
We predict the memory sector will enter a full-fledged upcycle in 2024.

Key message Impact

Al PC & Al server accelerating DRAM demand growth. Al PC equipped with neural

IR ting DRAM demand growiil processing units (NPU) and inference software must use 16-32GB DDR5 DRAM, higher

2. DDR5 & HBM have bigger die size, capping than general PC’s 13.4GB in 2023. We forecast Al PC sales will total around 20mn units in

DRAM supply. 2024, boosting PC’s weighting in DRAM bit demand from 12% in 2023 to 13% in 2024. On

3. We are positive on the memory sector,  the expected further expansion of Al server shipments, we forecast DDR5 used in Al server

expecting its upcycle to boost the eamings | account for 8% of DRAM bit demand in 2024, up from 4% in 2023, while the weighting

s and share valuations I of high-bandwidth memory (HBM) will rise from 1.5% to 3.0%. We estimate overall DRAM

bit demand will grow 15% YoY in 2024, matching DRAM bit supply growth of 15%, resulting
in a sufficiency ratio of only 97%.

1. Al PC & Al server will commercialize,

makers, especially DRAM wafer makers
that can reduce idling cost by increasing
capacity utilization.

DDR5 & HBM capping DRAM supply. New types of products and technology platforms,

such as Al PC, Al server, Eagle Stream server platform, and Meteor Lake CPU all utilize
DDRS5. As DDR5 die size is 15% larger than that of DDR4, DDR5 market penetration will
increase DRAM capacity usage. We forecast DDR5 penetration of the DRAM market will
climb to 44% in 2024, accounting for 17% of overall DRAM bit supply and 20% of wafer
starts. HBM die size is two times larger than that of DDR5, and production yield is just 50-
65%. We therefore forecast HBM will account for 3.0% of overall DRAM bit supply and
8.7% of wafer starts in 2024. We estimate overall DRAM bit supply will grow 15% YoY in
2024, matching wafer start growth of 15% YoY.

Output cuts to sustain prices in 2023F; both price & production volume to rise in 2024F.
The memory sector entered a downcycle, with output cuts, inventory digestion, and price
declines in 3Q-4Q22. Micron (US) has completed DRAM inventory digestion in 4Q23 and
eased DRAM output cuts. Samsung (KR) and SK Hynix (KR) both plan to slow the reduction
of output in 1Q24. Taking into consideration that end demand will grow in 2Q24F, leading
vendors all strive for sales-based disciplined production, and Al applications are changing
the dynamics of DRAM supply and demand. Therefore, we predict the contract pricing of
DRAM will rise throughout 2024. We expect Nanya Technology (2408 TT, NT$74.2, OP) to
start increasing capacity utilization in 2Q24, and the rise in DDR4 prices will outpace that
of DDRS5 prices in 1H24, as DDR3 and DDR4 completed inventory adjustments later than
DDRS.

Stocks for Action

We are positive on the memory sector, expecting its upcycle to boost the earnings
outlooks and share valuations of memory makers, especially DRAM wafer makers that can
reduce idling cost by increasing capacity utilization. Our preference for memory subsectors
is: wafer makers over module makers; DRAM makers over NAND flash makers; and DDR4
makers over DDR5 makers.

Risks

Slower-than-expected production node migration; weakening market demand.

Stock valuations

Ti Revenue contribution Market cap Price ' Target price Upside/ EPS (NTS)
icker Company Rating .

of related products(%) (USSmn) |  (NT$) (NTS) downside(%)| 2022 2023F 2024F
2408 1T Nanya Technology  {DRAM(100) 74308 74.20 OP 85 15 472 (2.10) 2.83

Source: Bloombera: KGI Research
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Figure 1: Overview of DRAM & NAND flash supply & demand, as well as pricing outlook

2023 2024 2022 2023 2024
% 1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q
DRAM
Bit supply growth 19 (4) 15
Wafer output YoY growth 7 (15) 15
Wafer output QoQ/YoY growth (kwpm) (84) (201 (25) 50 66 101 124 73 98 (237) 197
Bit demand growth 12 8 15
Sufficiency rate 113 105 89 83 91 95 98 102 108 97 97
DDR4 8Gb contract price QoQ growth (18) (22) (6) 12 10 10 15 15
NAND Flash
Bit supply growth 30 (2) 7
Wafer output QoQ/YoY growth 5 (17) (5)
Wafer output growth (kwpm) (65)  (100)  (264)  (109) 8 85 151 1M 82 (295) (64)
Bit demand growth 19 11 16
Sufficiency rate 120 112 89 75 85 85 91 96 110 97 0
512Gh TLC wafer contract price QoQ growth (11) (14) 3 15 10 15 20 5
Source: TrendForce; KGI Research
Figure 2: Platform upgrades & Al PC rollout to increase DDR5 Figure 3: HBM to account for 3.0% of 2024F DRAM bit supply
market penetration to over 50% & 8.7% of 2024F DRAM wafer starts
DDR5 market penetration, percent HBM as share of total DRAM, percent
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Figure 4: Micron led in production cuts in 4Q22 & in capacity Figure 5: Micron led by cutting inventory to 10 weeks in
utilization increase in 4Q23 3Q23
DRAM capacity utilization, percent Inventory turnover, weeks
110 20

100
15
90

5
60
S0 0
1022 3022 1023 3023 1Q24F 3Q24F Q22 3Q22 1023 3Q23 1Q24F 3Q24F
—=—Samsung  ——SK Hynix —e—Micron —8—5amsung == SK Hynix —m=Micron
Source: TrendForce; KGI Research Source: TrendForce; KGi Research

All the above hamed KGI analyst(s) is SFC licensed person accredited to KGI Asia Ltd to carry on the
relevant regulated activities. Each of them and/or his/her associate(s) does not have any financial interest in
the respectively covered stock, issuer and/or new listing applicant.

. . All the information contained in this report is not intended for use by persons or entities located in or residing in jurisdictions which restrict the distribution of this information by KGI Asia
Disclaimer Limited (“KGI”) or an affiliate of KGI. Such information shall not constitute investment advice, or an offer to sell, or an invitation, solicitation or recommendation to subscribe for or invest
in any securities or investment products or services nor a distribution of information for any such purpose in any jurisdiction. In particular, the information herein is not for distribution and
does not constitute an offer to sell or the solicitation of any offer to buy any securities in the United States of America, or to or for the benefit of United States persons (being residents of the
United States of America or partnerships or corporations organised under the laws of the United States of America or any state, territory or possession thereof). All the information contained
in this report is for general information and reference purpose only without taking into account of any particular investor’s objectives, financial situation or needs. Such information is not

intended to provide professional advice and should not be relied upon in that regard.

Some of KGI equity research and earnings estimates are available electronically on www.kgi.com.hk. Please contact your KGI representative for information. The information and opinions
in this report are those of KGI internal research activity. KGI does not make any representation or warranty, express or implied, as to the fairness, accuracy, completeness or correctness of
the information and opinions contained in this report. The information and opinions contained in this report are subject to change without any notice. No person accepts any liability
whatsoever for any loss however arising from any use of this report or its contents. This report is not to be construed as an invitation or offer to buy or sell securities and/or to participate in
any investment activity. This report is being supplied solely for informational purposes and may not be redistributed, reproduced or published (in whole or in part) by any means for any
purpose without the prior written consent of KGI. Members of the KGI group and their affiliates may provide services to any companies and affiliates of such companies mentioned herein.
Members of the KGI group, their affiliates and their directors, officers and employees may from time to time have a position in any securities mentioned herein.

6 December 2023 2



