
According to our recent supply chain checks and the 2022 Hot Chips 34 event (here), 

Intel/AMD/Nvidia (covered by Toshiya Hari) will continue to launch more advanced 

packaged IC for their high-performance products in the coming quarters/years, which 

will drive the overall ABF substrate market demand in the long term, given the still 

low penetration rate of advanced packaging IC now (Exhibit 1). Intel’s CEO Pat 

Gelsinger in the keynote speech of Hot Chips 34 mentioned the company will focus 

on 2.5D/3D packaging technology (EMIB, Foveros etc technologies) to strengthen its 

chip performance, which we believe should lead to larger IC size and more complex 

ABF substrate design. AMD already has its MCM packaged CPU and server 

GPU/accelerator, and will launch its first PC GPU that adopts 2.5D packaging 

technology later this year, and Nvidia will launch its first 2.5D packaged server GPU 

in 1H23, which all suggests a strong 2.5D/3D packaging technology upgrade trend 

should accelerate in the coming years. We provide a recent update for key CPU/GPU 

etc ICs below and expect the packaging technology upgrade trend will continue to 

drive overall ABF products’ spec and suggest long-lasting ABF supply tightness. 
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Key PC CPU/GPUs update: 

Intel Meteor Lake PC CPU 

Intel announced at the Hot Chips 34 event that it will launch and ship the Meteor Lake 

CPU in 2023 (we only expect very small volume shipment in 2H23), which will be the 

first Intel client CPU packaged by the advanced packaging technology (which is a 3D 

Foveros packaged IC; Intel 4 CPU tile + TSMC 5nm GFX tile+ TSMC 6nm SoC tile and 

IOE tile) with 50%+ more ABF capacity consumption (including yield rate loss) 

compared to Alder Lake/Raptor Lake generation, and should suggest strong PC ABF 

demand (45% of the total ABF substrates market demand in 2022E; Exhibit 16) growth 

in coming years. Moreover, Intel also announced plans to launch its new Arrow Lake 

products in 2024, which are also based on 3D packaging technology, and suggest a 

strong ABF substrates demand growth rate in the long term. 

AMD Raphael (Ryzen 7000 series) PC CPU 

The Raphael PC CPU’s component suppliers have already started mass production (CPU 

socket/ ABF substrates) in August, and the IC will come to the market in the coming 

months this year, which consumes 20%+ more ABF substrate area per IC compared to 

the past generation products (from 8-10 layers in the previous generation to 10-12 layers) 

with even higher ABF capacity consumption, considering the yield rate loss for 

producing higher layer count products. 

AMD RDNA3 PC GPU 

We believe AMD will launch its new RDNA3 PC GPU in the coming months, which will 

be the first PC GPU to adopt 2.5D packaging technology, with 80%+ more ABF capacity 

consumption compared to the previous generation, which should also benefit ABF 

suppliers. 

 

Exhibit 1: Advanced packaging ABF demand overview (assuming no ABF capacity constraints) 

 

 

Source: Company data, Goldman Sachs Global Investment Research
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Key server CPU/GPUs update:  

AMD Genoa server CPU 

According to our supply chain check, AMD Genoa will launch in 1H23, which is based on 

chiplet packaging technology, with 50%+ more ABF capacity consumption compared to 

the Milan generation product (both ABF packaging size and layer count are higher than 

Milan), which should drive the overall ABF substrates demand in 2023/24E, and suggest 

better ASP for ABF substrates suppliers. 

Intel Eagle Stream server CPU 

Intel Eagle Stream should start mass production from 1H23 with small volume 

production starting from 2H22, according to our supply chain check. For the ABF 

capacity consumption, given the slightly larger packaging size and higher layer count 

compared to the old Whitley product, the ABF consumption is 50%+ higher than 

Whitley (given the Eagle Stream is the first EMIB packaged Intel server IC). We 

 

Exhibit 2: Comparison between 3 different packaging designs 
performance 

 

Exhibit 3: Intel Foveros packaging design 

 

 

Source: Company data

 

 

Source: Company data

 

Exhibit 4: We believe overall PC CPU ABF content per IC will grow 
by a 29% 2022-25E CAGR 
Rebased ABF content per IC in 2020 as 1 

 

Exhibit 5: We believe overall PC GPU ABF content per IC will grow 
by a 24% 2022-25E CAGR 
Rebased ABF content per IC in 2020 as 1 

 

 

Source: Company data, Goldman Sachs Global Investment Research
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therefore believe the Intel server ABF substrates players should benefit from the strong 

demand growth in 2023/24E.  

Nvidia Hopper server GPU 

Nvidia will launch the new Hopper server GPU in 1H23, which is the company’s first 

2.5D packaging server GPU (2 dies packaged in one IC) with 100%+ ABF consumption 

given the larger packaging size and higher layer count, which should be the key driver for 

the ABF suppliers in coming years. However, Nvidia’s overall order demand will likely be 

weak in 4Q22 given it still holds high inventory on hand (see here; Kinsus and NYPCB 

already saw Nvidia cut 4Q22 orders), and it might want to digest more inventory before 

launching the new GPU platform in 1H23.  

 

 

Exhibit 6: Server CPU ABF content per IC to grow by a 30% 2022-25E 
CAGR 
Rebased ABF content per IC in 2020 as 1 

 

Exhibit 7: We believe the server GPU ABF content per IC will grow 
significantly in coming years with more chiplet designed products 
launched 
Rebased ABF content per IC in 2020 as 1 

 

 

Source: Company data, Goldman Sachs Global Investment Research
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Other ICs update  

Intel’s server GPU Ponte Vecchio and Nvidia’s new Grace server CPU (launch in 1H23 

together with Hopper server GPU) will both adopt the advanced packaging technology, 

which should continue to suggest a higher advanced packaging IC penetration rate; 

however, we don’t expect the volume demand for both products to be significant in 

2023, and should only suggest limited upside for the overall ABF substrates industry 

given the small volume. 

On the other hand, Tesla announced the details of its DOJO super computer system 

micro-architecture at Hot Chips 34. The Dojo AI system is for the company AI training for 

self-driving system, which is built by the company’s owned D1 die (die-size 645mm2). 

The company packages 25 D1 computing dies (5*5 D1) and 40 I/O dies in one Dojo 

training tile package by heterogeneous RDL, with liquid cooling and mechanical 

packaging inside the tile, and the tiles are scalable with their own interconnected 

technology.  

Other ICs mentioned at Hot Chips 34 included China vendor Biren’s BR100 GPGPU (die 

size at 1,074mm2 vs. Nvidia’s Ampere of 826mm2), which suggests the strong 

packaging technology upgrade trend will accelerate not only in the US semi industry but 

also in the China semi market, and benefit ABF players who have capacity in China.  

 

Exhibit 8: PC/server CPU roadmap 

 

 

Source: Company data, Goldman Sachs Global Investment Research
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Exhibit 9: Intel Ponte Vecchio GPU diagram - EMIB + Foveros 

 

 

Source: Company data

 

Exhibit 10: Tesla Dojo Training Tile design 

 

 

Source: Company data
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Our thoughts 

We believe the IC suppliers’ positive attitude on adopting advanced packaging 

technology in their high-performance IC in coming years should continue to drive the 

packaging size of new ICs and suggest more complex ABF substrates design, just as 

we mentioned in our early 2022 ABF industry report (here). We believe the growing 

packaging size and more complex ABF substrates design will continue to drive the 

overall ABF substrates market demand, and is irreversible. As such, we believe the 

long-term ABF market size will continue to grow (Exhibit 13) with the increasing 2.5D/3D 

packaging penetration rate (Exhibit 1) which should lead to a higher ABF substrates layer 

count and larger packaging size for ICs. Also, the potentially lower yield rate given more 

high-layer count product launches could make the ABF substrates capacity consumption 

growth rate even higher, and lead to tighter supply demand conditions.  

For ABF ASP, we continue to believe the spec upgrade given the increasing penetration 

rate of advanced packaging IC will drive better ABF ASP in the long term, as the IC 

packaging technology upgrade seems to be the key focus for IC suppliers in the coming 

years (players mainly focused on semi front-end process upgrade before 2019). We 

believe ABF suppliers can still enjoy a favorable ASP trend (Exhibit 12) given spec 

upgrade even excluding the like-for-like base pricing hike after 2023 (NYPCB and Kinsus 

 

Exhibit 11: Nvidia Grace CPU design diagram - a chiplet designed ARM based CPU 

 

 

Source: Company data
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believe the like-for-like base ABF substrate pricing hike will be less frequent after 2023, 

given the already high base in 2022).  

Overall, we maintain our positive view on ABF substrates suppliers in the coming years, 

given the upgrading spec, which should not only drive ABF suppliers’ product ASP, but 

also suggest favorable ABF substrates demand growth, given the higher ABF capacity 

consumption. However, the recent semi industry demand slowdown given ongoing 

inventory digestion (TSMC believes the inventory digestion should last for few quarters - 

here) suggests near-term ABF substrates demand volatility, which could more or less 

impact on substrates players’ revenue/GM growth rate in 2H22, but we expect the 

demand to come back rapidly in 2023. Maintain Buy on NYPCB/Kinsus/Unimicron. 

 

 

 

Exhibit 12: Taiwan ABF substrates suppliers’ ASP growth rate will 
continue to be strong in the coming years, despite no (or limited) 
like-for-like base pricing hikes after 2023 
Rebased 2018 ABF ASP at 1 

 

Exhibit 13: ABF demand (US$bn) to deliver solid growth in the 
coming years 

 

 

Source: Company data, Goldman Sachs Global Investment Research

 

 

Source: Company data, Goldman Sachs Global Investment Research

 

Exhibit 14: ABF industry utilization rate to remain tight with solid 
demand uptrend 
ABF revenue (NT$mn) 

 

Exhibit 15: We expect ABF suppliers to continue to enjoy strong 
OPM growth 

 

Not Covered company AT&S estimates are per BBG consensus 
 

Source: Company data, Goldman Sachs Global Investment Research, Bloomberg

 

 

Source: Company data, Goldman Sachs Global Investment Research
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Exhibit 16: ABF substrate demand breakdown by end markets 

 

 

Source: Company data, Goldman Sachs Global Investment Research

 

Exhibit 17: Key ABF suppliers’ capacity expansion calendar 

 

 

Source: Company data, Goldman Sachs Global Investment Research

 

Exhibit 18: Our Unimicron ABF key assumptions 

 

 

Source: Company data, Goldman Sachs Global Investment Research
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Exhibit 19: Our NYPCB ABF key assumptions 

 

 

Source: Company data, Goldman Sachs Global Investment Research

 

Exhibit 20: Our Kinsus ABF key assumptions 

 

 

Source: Company data, Goldman Sachs Global Investment Research

 

Exhibit 21: Unimicron’s P&L 

 

 

Source: Company data, Goldman Sachs Global Investment Research
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Valuation and risks 
 

 

Unimicron (3037.TW, Buy): Reiterate Buy with an unchanged 12-m TP of NT$275 

(based on an unchanged 11x 2023E EPS, which is 0.5 s.d. higher than the past 2-year 

average one-year forward PE multiple of 10.3x). Key risks: (1) Faster-than-expected 

capacity expansion from other ABF peers, (2) slower-than-expected smartphone sales, 

and (3) further raw material price hikes and NTD appreciation. 

NYPCB (8046.TW, Buy): Maintain Buy with an unchanged 12-m TP of NT$430, based on 

an unchanged 11x 2023E EPS (0.9 s.d. higher than the past 2-year average one-year 

forward PE multiple). Key risks: (1) faster-than-expected capacity expansion from other 

ABF peers, (2) slower-than-expected smartphone sales, and (3) further raw material 

price hikes and NTD appreciation. 

 

Exhibit 22: NYPCB’s P&L 

 

 

Source: Company data, Goldman Sachs Global Investment Research

 

Exhibit 23: Kinsus’ P&L 

 

 

Source: Company data, Goldman Sachs Global Investment Research
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Kinsus (3189.TW, Buy): Maintain Buy with an unchanged 12-m TP of NT$250 (based on 

an unchanged 11x 2023E EPS; 0.4 s.d. lower than the past 2-year average one-year 

forward PE multiple). Key risks: (1) faster-than-expected capacity expansion from other 

ABF peers, (2) acceleration in China semiconductor localization, and (3) 

slower-than-expected smartphone sales.
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by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New 
Zealand Limited; in Russia by OOO Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the 
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United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its distribution in 
the United Kingdom.  

Effective from the date of the United Kingdom’s departure from the European Union and the European Economic Area (“Brexit Day”) the following 
information with respect to distributing entities will apply: 

Goldman Sachs International (“GSI”), authorised by the Prudential Regulation Authority (“PRA”) and regulated by the Financial C  onduct Authority
(“FCA”) and the PRA, has approved this research in connection with its distribution in the United Kingdom. 

European Economic Area: GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following jurisdictions 
within the European Economic Area: the Grand Duchy of Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of 
Norway, the Republic of Finland, the Republic of Cyprus and the Republic of Ireland; GS -Succursale de Paris (Paris branch) which, from Brexit Day, will 
be authorised by the French Autorité de contrôle prudentiel et de resolution (“ACPR”) and regulated by the Autorité de contrôle prudentiel et de 
resolution and the Autorité des marches financiers (“AMF”) disseminates research in France; GSI - Sucursal en España (Madrid branch) authorized in 
Spain by the Comisión Nacional del Mercado de Valores disseminates research in the Kingdom of Spain; GSI - Sweden Bankfilial (Stockholm branch) is 
authorized by the SFSA as a “third country branch” in accordance with Chapter 4, Section 4 of the Swedish Securities and Market Act (Sw. lag 
(2007:528) om värdepappersmarknaden) disseminates research in the Kingdom of Sweden; Goldman Sachs Bank Europe SE (“GSBE”) is a credit 
institution incorporated in Germany and, within the Single Supervisory Mechanism, subject to direct prudential supervision by the European Central 
Bank and in other respects supervised by German Federal Financial Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, BaFin) and 
Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those jurisdictions within the European Ec  onomic Area
where GSI is not authorised to disseminate research and additionally, GSBE, Copenhagen Branch filial af GSBE, Tyskland, supervised by the Danish 
Financial Authority disseminates research in the Kingdom of Denmark; GSBE - Sucursal en España (Madrid branch) subject (to a limited extent) to local 
supervision by the Bank of Spain disseminates research in the Kingdom of Spain;  GSBE - Succursale Italia (Milan branch) to the relevant applicable 
extent, subject to local supervision by the Bank of Italy (Banca d’Italia) and the Italian Companies and Exchange Commission (Commissione Nazionale 
per le Società e la Borsa “Consob”) disseminates research in Italy; GSBE - Succursale de Paris (Paris branch), supervised by the AMF and by the ACPR 
disseminates research in France; and GSBE - Sweden Bankfilial (Stockholm branch), to a limited extent, subject to local supervision by the Swedish 
Financial Supervisory Authority (Finansinpektionen) disseminates research in the Kingdom of Sweden.  

General disclosures 
This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we 
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and 
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as 
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority 
of reports are published at irregular intervals as appropriate in the analyst’s judgment. 

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment 
banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research Division. 
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).  

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal 
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and 
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research. 

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may 
discuss in this report, trading strategies that reference catalysts or events that may have a near-term impact on the market price of the equity securities 
discussed in this report, which impact may be directionally counter to the analyst’s published price target expectations for such stocks. Any such 
trading strategies are distinct from and do not affect the analyst’s fundamental equity rating for such stocks, which rating reflects a stock’s return 
potential relative to its coverage universe as described herein. 

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, will from time to time have long or short positions in, act 
as principal in, and buy or sell, the securities or derivatives, if any, referred to in this research.  

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not 
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs. 

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the 
products mentioned that are inconsistent with the views expressed by analysts named in this report. 

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be 
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of 
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if 
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them 
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. 
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.  

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors. 
Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales representatives or at 
https://www.theocc.com/about/publications/character-risks.jsp and 
https://www.fiadocumentation.org/fia/regulatory-disclosures_1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018. 
Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation 
will be supplied upon request.  

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment 
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your 
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g., 
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.  
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request 
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data 
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for 
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic 
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports. 

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all 
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our 
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research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related 
services) that may be available to you, please contact your GS representative or go to https://research.gs.com. 

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY 
10282. 

© 2022 Goldman Sachs.  

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written 
consent of The Goldman Sachs Group, Inc.  
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