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Al Supply Chain: Further
Updates on 2027 CoWoS
Allocation and ASIC Dynamics

AMD's 2027 CoWoS allocation remains at 240k for now, with
combined MI455/MI450 shipments at 1.5mn. TPU MP timing
skews toward 4Q. Blackwell chip "inventory" turned out to be a
supply chain buffer and will be fully consumed by 2026. We
expect ~7mn Rubin chips and 90k NVL72 racks in 2027.

Further updates on our AMD CoWoS allocation: We published our preliminary
2027 CoWoS allocation last week and received many investor queries on AMD's
(covered by Joe Moore) CoWoS number. Some MI30Q series and upcoming MISO0
production will still run in 2027. However, the MI400 series will come in two
versions: (1) MI&55: the standard version with 2 compute dies and 12 HBM& 12hi,
paired with the Helios rack (18 CPUs and 72 GPUs), with Microsoft, AWS, and Oracle
as key customers; (2) MI450: a Meta-customized, half-size chip paired with 1
compute die and 6 HBM4 12hi (9 CPUs and 36 GPUs). We still expect AMD's 2027
CoWoS at 240k, but do not rule out execution risk, given its prior record of
trimming CoWo'S bookings in 2026. 2027 chip shipments: MI455 Tmn and MI450
500k. For CPU, Venice is AMD's first CPU adopting CoWoS, and we see CoW
production concentrated in OSATs—ASE/SPIL, Amkor, and Powertech. Total CPU
chip shipments could reach 5.7-6mn units in 2027 vs. Tmn in 2026.

Google TPU progress update: Our industry checks suggest KYEC's 3Q26 revenue
could grow close to 10% Q/Q, below our initial 15% Q/Q expectation, mainly due to
slight Rubin and Sunfish delays and MediaTek's smartphone SoC order trim. We do
see Sunfish shipments largely in 4Q, with full-year volume at 960k units. With
Sunfish and Rubin pushed out, we believe more revenue will concentrate in 4Q26 or
1Q27 without order cuts. Many investors asked about Zebrafish delays; we still see
its 4Q26 volume ramp unchanged.

Comparing the Blackwell chip/rack shipment and Rubin chip/rack shipment: We
provided a chip vs. rack shipment comparison for Blackwell in last June's Al tracker.
We now include HGX (8-GPU per server) in our chip consumption model, and treat
9 HGX servers as equivalent to one NVL72 rack. We expect 5.4mn Blackwell units in
2026, and chip volume could meet Grace Blackwell NVL72 demand by 2H26. Our
latest checks also suggest close to 7mn Rubin and Rubin Ultra units in 2027, while
total Rubin NVLT72 server racks could reach 90k in 2027 ( Exhibit 12 ). All Blackwell
chip "inventory" turned out to be a supply-chain buffer and will be fully consumed
by 2026, so we see no need to worry about inventory issues. We think Rubin will
follow a similar pattern.

(continued on the next page)
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Meta ASIC progress update: On the other hand, Meta cancelled its original 2nm ASIC
Olympus earlier this year; a new 2nm chip, code-named Apollo, succeeds it. Broadcom
(covered by Joe Moore) will continue design services, with mass production in 1Q28. For
GUC, we think it is likely to win one of the Meta ASIC projects led by the Rivos team,
possibly a side project from the usual MTIA product line. The Al ASIC targets tape-out in
TH27, with potential CoWeS out by 2027 year-end or TH28.
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Introducing Our 2027 Global CoWoS Capacity Update And
Comparing Chip Shipments vs. Racks

We published our preliminary 2027 CoWoS allocation last week and received lots of
investor queries around AMD's (covered by Joe Moore) CoWoS number. There will still be
some production of the MI30O series and the upcoming MI500 in 2027.

However, for the MI40Q series, there will be two versions coming: 1} MI455: the standard
version, including 2 compute dies and 12 HBM& 12hi, pairing with the Helios rack (18 CPUs
and 72 GPUs), with key customers being Microsoft, AWS and Oracle; 2) MI450:
customized version for Meta, with the chip being half size pairing with 1 compute die and 6
HBM 12hi (9 CPUs and 36 GPUs) (see Exhibit 1). We still expect AMD's CoWoS to be
240k in 2027, but do not rule out execution risk, given its prior record of trimming CoWoS
bookings in 2026. We estimate chip shipments in 2027 will be Tmn for MI455 and 500k for
MI450.

For CPU, Venice is AMD's first CPU to adopt CoWoS, and we see CoW production
concentrating in OSATs, including ASE/SPIL, Amkor and Powertech. We expect total chip
shipments of 5.7-6bmn units in 2027 vs. Imn units in 2026.

Exhibit 1: Al HEM consumption: up to 50bn Gb in 2027

General assum ptions HBM assumptions
LR capiciy Chips per Implied HBM chip Total HBM sixe HEM R
Al chip vendor allocation HEM chip units HBM vendaor demand
(k wafers) CoWoS wafer  shipments (k) dendty (GB) (GB) generation (k GB
Al GPU (2027¢)

B300 40 14 560 EL) - 288 HBM3e 12hi Hymix/Micron 161,280

NVIDIA Vera CPU 250 23 5,750
Rubin R200 740 8 5920 36 B 288 HBM4 12hi Hynix/Micron/samsung 1,704,960
Rubin Uktra 130 8 1,040 48 8 384 HBMd4e 12hi Hynix/Micron/Samsung 399,360
MI350 series 24 12 288 36 B 288 HBM3e 12hi Samsung/Micron B2,944
MI455 157 7 1099 36 12 432 HBM4 12hi Samsung/Micron 474,768
AMD MI450 {for Meta) a5 14 490 36 -] 216 HEN4 12hi Samsung/Micron 105.840
MI500 {Arcadial 24 4 96 48 16 768 HBM4e 12hi Samsung/Micron 73,728

Venice CPU 270 21 5,670

Al ASIC (2027¢)
TPU w7p (ronwood; AVGO) 13 16 208 24 B 192 HBM3e Bhi Hymiy/ Samsung 35,936
Google TPU vBi (Sunfish; AVGO} 330 12 3,960 36 B 288 HBM3e 12hi Samsung/Mynix/Micron 1,140,480
TPU w8t (Zebrafish; MediaTek} 180 20 3,600 36 ] 6 HBM3e 12hi Samsung/Mynix/Micron 777,600
TPU 8 (Humufish; MediaTek) 400 48 12 576 HBM4de 12hi Samsung/MHynix/Micran 230,400
AWS Tramum 3 140 17 2,380 6 4 144 HBM3e 12hi Hynix/Samsung/Micron 342, 720
GUC's customers &0 0 1200 14 6 144 HBM3e Bhi Samsung? 172,800
Microsoft Maia 300 50 11 550 6 B 88 HBM4 12hi Samsung 158,400
Meta MTIA 3 {Iris) 55 10 550 EL - 288 HBM3e 12hi Samsung/MHynix/Micron 158 400
Others 18

Total 2,664 6.077.256
Total HBM demand (mn Gb) 48618

Souree Compary A, Morgar Staaley Reseasch (e) catirmates Note [S1rates aoc comsles using o Asnn suppls cha n eaecaas
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Exhibit 2: Al wafer consumption: at least USS47bn in 2027

Al chip vendor

Al GPU (2027e)

NVIDIA

Al ASIC (2027¢)

Google

AWS

GUC’s customers
Microsoft

Meta

Others

Total

Product name

B300

Vera CPU

Rubin R200
Ruban Ultra
MI350 series
MIA55

MI450 (for Meta)
MI500 [Arcadia)
Venice CPU

TPU v7p (Ironwood; AVGO)
TPU vBi (Sunfish;: AVGO)

TPU w8t |Zebrafish; MediaTek)
TPU v9 (Humufish; MediaTek)
Trainium 3

Maia 300
MTIA 3 (Iris)

CoWas capacity
allocation
|k wafers)

Chips per
CoWos wafer

implied
shipments (k)

Compute die
size

Socrce Compary 2ata Morgar Starloy Rescasch (o) 51 ~ates, Yole st r-ales asc conzilos using Sof Asian supphk cha ncnecas

40 14 560 850 4nm 2 44 23,042
250 23 5,750 850 3nm 1 228 27,300
740 B 5,920 850 3nm 2 470 27,300
130 8 1,040 850 3nm 2 S8 27,300

24 12 288 110 3nm ] B 27,300
157 7 1,099 850 2nm 2 13 30,000

35 14 450 850 Znm 1 3 30,000

24 4 96 2nm 30,000
270 21 5,670 2nm

13 16 208 700 3nm 2 14 27,300
330 12 3,960 800 3nm 2 296 27,300
180 20 3,600 800 3nm 2 269 27,300

400 850 Znm 2 32 27,300
140 17 2,380 700 3nm 2 117 27,300

&0 20 1,200 645 4nm 1 29 23,042

50 11 550 850 2nm 1 281 30,000

55 10 550 850 3nm 2 a4 27,300

18

2,664 1,700
Exhibit 3: CoWoS allocation breakdown by CoW vendor
{k wafer] 2023 2024 W25 2026e 2027e 2023 2024 025 1026e
NVIDIA 53 200 425 12122 5% 54% 6% 56%
TSMC 340
CoWosL 30
CoWos-5 V] 5
CoWwosR V] 130
Non-TSMC 35 112
Ambkor 1% 122
CoWwos-5 0 12
CoWosR 15 124
ASE/SPIL u] a
CoWos-5 U a
CoWo5R o o L
Broadcom 3 5] A5 00 484 209 18% 12% 2%
TSMIC 83 26D 420
CoWosL o 15 55
CoWo55 83
ASE/SPIL 2
1* V]
CoWo55 2
Amkor
CoWwos-5
AMD 7 40 B0 6% 11% 9% 9%
TSMIC 7]
CoWos-L U
CoWos5 B0
ASE/SPIL ]
CoWosL 1]
Amkor o i
CoWosL o 120
Xilinx 3 10 10 D 13 % 3% 1% 1%
MediaTek 40 180 %
TSMC 40 183
CoWas5 40 8:1]
AWS/Annapuma BO &2 El 4%
TSMC B0 2 54
CoWo5R [ 12 54
ASE/SPIL el 3L
CoWosR 30 36
AWS/Alchip 9 16 5 26 36 B a% 1% %
Intel Habana a 7 =] v} a 0% 2% 1% a%
Marvell 1 18 15 17 64 1% 5% % 1%
TSMC 5 50
CoWosL 5 50
CoWwosR 15 o O
ASE/SSPIL 12 14
CoWaos-R 12 14
GuUC 1 1 2 14 & 1% 0% ™% 1%
Cisco 2 3 5 3 1% 0% 0%
Others 20 10 15 10 17 17% % % 1%

Total demand 117 in 689 1,354 2,694 100% 100% 100% 100%

Sorca Do pang dar, Yorzan Sranlkey Regearch (o] rgtimatas Note T stimores e comrpulerd Lsimg oo Asee sunply enn chnckes

Wafer

Compute die

units

consumgtion

[k wafers}

IDEA

Wafer price  Wafer revenue

(uss)

TAM (USS mn)

1024
6,229
12,827
1,588
219
400
B9

an
8,075
7,341

3,465
674
873

1,192

46,208

2027e
45%

18%

20%

¥3% #3

§s9y
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Exhibit 4: Global CoWoS demand breakdown: 2026 vs. 2027¢
Global CoWoS5 capacity demand by key customer
1,400
1222
1,200
1,000 me
e
-
_ 800 50
L]
E
-
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530
484
400
300
200 180
130
90
. 10 10 40 - 2% 36 17
0 — || - — —
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Exhibit 5:

Global CoWoS demand Y/Y growth profile

Y/Y 2023 2024 2025 2026e
NVIDIA 119% 280% 113% 84%
Broadcom 56% 191% 25% 253%
AMD 485% 470% 50% 117%
Xilinx 63% 242% 0% 0%
AWS/Annapurna 3%
AWS/Alchip 71% (69%) 420%
Marvell (22%)  1438% {17%) 13%
GuUC {15%) 300% 600%
Cisco 36% 67%
Others 23% {49%) 50% (33%)
Total demand 95% 218% 85% 102%

14

Guc

2027e
57%
61%
308%
0%
45%
38%
276%
329%
10%
20%
93%

Cisco

Source. Zotpany dala, Varsan Etanley Eescarch (2] ostimales, rote estimales are corplied asinz ous supaly chae checks
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Exhibit 6: Global CoWoS capacity expansion by year end and Exhibit7:  Global CoWoS consumption, by customer
by vendor Global CoWos Lagatity dernand by kiy Gstomer
CoWoS Supply Capacity Breakdown (By Year End) .
300 '
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200 e -
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Exhibit 8:

Al HBM consumption: up to 30bn Gb in 2026

CoWoS capacity

. . Chips per Implied HBM chip . . Total HBM size HEM
e Socaion o wotwaler shipmentsf)  demity (o) T Chpunits (GB)  generation
|k wafers)
Al GPU (2026e)
B300 390 14 5,460 36 B 288 HBM3e 12hi Hynix/Micron/Samsung 1,572,480
Vera CPU 90 23 2,070
NVIDIA Spectrum/CPX (] -
Rubin R200 260 8 2,080 £ 3 288 HBM4 12hi Hynisx/Micr on/Samsung? 599,040
H200 20 27 540 24 ] 141 HBM3e Bhi Hyrx 76,140
MI300 3 12 36 24 B 192 HBM3e 12hi Samsung 6,912
AMD MI350/375 7 12 B4 36 B 88 HBM3e 12hi Samsung/Micron 24,192
MI455 65 7 455 £ 12 412 HEM4 12hi Samsung/Micron 196,560
Venice 50 11 1050
Al ASIC (2026e)
TPU v7p (Ironwood; AVGO) 145 16 2,320 24 8 192 HBM3e 8hi Hynix/Samsung 445,440
Google TPU v8i (Sunfish; AVGO} BO 12 960 6 2 288 HBM3e12Zhi Hynix/Samsung/Micron 276,480
TPU vt (Zebrafish; MediaTek) ao 20 800 E[3 B 216 HBM3e 12hi Hyrix/Micron 172,800
AWS Trainkum 3 100 17 1700 36 4 144 HBM3e 12hi Hynix/SamsungMicron 244 8O0
GUC's customers. 10 20 200 24 ] 144 HBM3e &hi Samsung? 1,152
mi ¢ Maia 200 4 29 16 16 4 64 HBM!. Samsung 7,424
Maia 300 5 11 55 36 3 288 HBMA 12hi Samsung 15,840
Meta MTIA 3 {Iris) 15 10 150 6 B 288 HBM 3e 12hi Hymin/Samsung 43,200
Total 1424 3,741,260
Total HBM demand (mn Gb) 29,930
Socrce Compary zata Mosgar S1acley Reascasch (o) 51 ~ates, Yole LSt r-ales aso comnziles using our Asian suppk cha ncnecas

Exhibit 9: Al wafer consumption: at least USS26bn in 2026

i - CoWob chapacﬁitr Chips per implied Compute die Compute die Waifer Wafer price
b A lak ::h':: CoWoSwafer  shipments (k) size bandned) units m"(:’::':!: ss)
Al GPU (2026e) ; +
B300 390 14 5,460 850 4nm 2 433 21,945 9,510
era CPU 90 23 2,070 3Inm
NVIDIA Spectrum/CPX &0 -
Rubin R200 260 B 2,080 850 3nm 2 165 26,000 4,292
H200 20 27 540 ala 4nm 1 15 21,945 131
MI300 3 12 36 110 Snm B 1 18,000 19
AMD MI350/375 7 12 84 110 3nm 8 2 26,000 64
MI455 85 7 455 110 2Znm 3 22 28,125 620
Venice 50 11 1,050
Al ASIC (2026e)
TPU v7p (lronwood; AVGO) 145 16 2320 700 Inm 2 152 26,000 3,042
Google TPU vBi (Sunfish; AVGO) B0 12 960 800 3nm 2 72 26,000 1,864
TPU vBt (Zebrafish: MediaTek} 40 0 BOO 800 3nm 2 60 26,000 1,554
AWS Trainium 3 100 17 1,700 700 3nm 2 91 26,000 2,357
GUC's customers 10 20 200 645 4nm 1 5 21,945 107
Mdicrosolt Ma!a 200 4 29 116 700 3nm 1 30 26,000 79
Maia 300 5 11 55 850 2nm 1 29 28,125 82
Meta MTIA 3 [Iris) 15 10 150 850 3nm 2 119 26,000 310
Total 1,424 1,066 25,842

Socree Compare 2ata Macgar Stacing Bosearch (0 051 = ates ate FAT e atos a0 oo nsing o Asan supple cha n eoenes
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Aligning Blackwell and Rubin chip to HGX/Rack Shipments

IDEA

We did an analysis of Blackwell chip shipments vs. racks in our last June Al tracker. We
think TSMC's Blackwell chip output (calculated by CoWoS-L capacity) aligns more closely
with strong demand (as measured by Al capex). We now include HGX (8-GPU per server)
in our chip consumption model and treat 9 HGX servers as equivalent to one NVL72 rack.
We expect 5.4mn Blackwell units in 2026, and chip volume could meet Grace Blackwell
NVL72 demand by 2H26. Our latest checks also suggest close to 7mn Rubin and Rubin
Ultra units in 2027, while total Rubin NVL72 server racks could reach 90k in 2027 (
Exhibit 12 ). All Blackwell chip "inventory" turned out to be a supply-chain buffer and will
be fully consumed by 2026, so we see no need to worry about inventory issues. We think

Rubin will follow a similar pattern. Rubin will start ramping in 3Q26, with rack shipments
starting in 4Q26.

Exhibit 10: (old) Blackwell chip vs. GB NVL/2 rack shipment
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Exhibit 12:

( racks)

Exhibit 11: (new) Blackwell chip vs. GB NVL/2 and HGX
equivalent rack shipment
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oA
Al semis — stock implications, P/E multiples, revenue

exposure

Exhibit 13: P/E multiple trend of Al semis
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Exhibit 14: We still expect Al chip revenue to rise QoQ

Data center/HPC semi revenue: NVIDIA + AMD

140,000 300%
120,000 250%
100,000 200%
£ 80,000 150%
2 I
2 60,000 ,II 100%
40,000 50%
20,000 || 0%
0 - -n--lulIII -50%
TV ODORROOONNOOD NN T OV UL D
v o o e v o e e v e e O OO N PN O N N NS LN W WD~
ggJgdgoogUggogogagogagogaggaonioie
Med N =M
 NVIDIA AMD Data center/HPC semi sales Y/Y (RHS)

Sauree Do pang data, definim ¢ Korgas Stankey LS Heseasch () st ~atrs



Morgan Stanley | researcn iDEA

Exhibit 15: TSMC's Al-related revenue 2024-29¢ CAGR could reach 60%

TSMC Al revenue breakdown
140
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100

USS bn
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Source Zompang data, Yargan Stanley kescarch (0] catimales

Al GPU and ASIC rental price tracker
Exhibit 16: Al GPU H100 per GPU per hour as of end-March
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Exhibit 17: Al ASIC equivalent computing power — 16x Inferentia 2
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Exhibit 18: NVIDIA 5090 graphic cards pricing has rebounded
recently, mainly in response to market expectations for price hikes
and strong Al inference demand from China

NVIDIA gaming graphic card price in China
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Asia-Pacific Technology: Al Supply Chain: Preliminary 2027 TSMC CoWoS Allocation (23
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for TPU (7 May 2026)
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Google TPU (9 Apr 2026)
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OFC (23 Mar 2026)
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(6)an2026)
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Technology: Rise of the Al Agent — Global Implications (19 Apr 2026)
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Global Technology: China - Al: The Sleeping Giant Awakens (13 May 2025)
Global Technology: Al Cloud Capex in the Spotlight (26 Feb 2025)

Global Semiconductors: Al ASIC 2.0: Potential winners (15 Dec 2024)
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Global Technology: Al PCs To Usher In The Next Leg Of PC Market Growth (21 May, 2024)
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WinWay Technology Co Ltd: AI/HPC Continue to Drive Stronger 3Q Revenue; OW (6 Jul
2026)

ASMPT Ltd: 2Q26 Preview: OSAT and PCB - Dual Growth Engines (6 Jul 2026)

Asia-Pacific Technology: Connecting Dots in Tech Supply Chain: CoPoS, T-Glass/TPU,
Glassbridge/FAU (6 Jul 2026)

Greater China Semiconductors: CPO Supply Chain Updates; More on GlassBridge (5 Jul
2026)

Hygon Information Technology Co,, Ltd.: Integrated CPU+GPU Compute Platform; Initiate
at OW (2 Jul 2026)

Greater China Semiconductors: Old memory: Near-term outlook remains pasitive (1 Jul

2026)
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IDEA

This report references U.S. Executive Order 14032 and/or entities or securities that are
designated thereunder. U.S. persons may be prohibited from buying certain securities of
entities named in this report. Readers are solely responsible for ensuring that their
investment activities are carried out in compliance with applicable laws.

This report references export controls and/or entities that may be subject to export
control restrictions. Readers are solely responsible for ensuring that their investment or
trade activities are carried out in compliance with applicable laws.

This report references U.S. Executive Order 14705 and/or entities that may be in scope
of such order. U.S. persons may be prohibited from engaging in certain transactions or
otherwise require certain other transactions be notified to the U.S. Department of
Treasury. Readers are solely responsible for ensuring that their investment or trade
activities are carried out in compliance with applicable laws.



