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KRB wind, ELIEFKF LA

kS AN E & 5 A RIFRILY

2/12 PEFAT RIRE



HEieh WAzAtH (688008)

HUAAN RESEARCH

T.CPU B R ARGRBEATBR ..ottt 5
2P B EE TN AR T AR .ot 7
D o - ST 10
T B3R BAVTI ..ottt 11

BR SRR E & 5 YA 31/12 SEET TR



HEish WA (688008)

HUAAN RESEARCH

B NNy o LU - 5
B % 2DDR3. DDR4 B DDR5 BAEMREITEL . e 5
Bl & 3 INTEL SAPPHIRE RAPIDS ZE RA I TUBRIE oo oo eese e ee e e e e s e et e e s e se e eeees 6
BlR AINTEL BUAREE B8 CPU Z AT M I oo e e e e e et e e s oot e e e ee e eeees 6
B Y (D e - E e 7
B % 6 AMD GENOA # 23Q3 A At CPU 89 2 Bl 8 & B oo 7
R N DR O e U b - /S 7
BRI I A i N G 25 ) L 8
L B e e D B R R W 13 8
Bk 10 MR ISR B BB ASP BETU oot eeese oo 8
BR 11 MARIIEE R FBMN (B TT T oo eeeseeee et 9
BlR 12 AR B IER B AIE oot 9
B & 13 INTEL T =AM B CPU H§ Z 4 DDRS-6A00 .............oooooooooeeeeeeeeeecccccceeeeeeeeee e ceceeeeeeeeeee s eeeeesseeeeeee e 9
Bl 14 AZFFE CKD 3 T BB oo eeeee oo 9
Bl & 15 BAZATR PCIE RETIMER 25 B B B 0 oo e et e et s e e e e s ees e 10
Bl 16 BARAH MXC 8 B B I T oo e 10

FFAARN ZT L5 A AL HLIA 4 /12 ERA RARE



WAAHE (688008)

3 FET S

1. CPU F & i& X B Am b

EIR% % CPU T %%, Intel 75 & 2] 7 £ F 34z, H =ik KA &2 A8 AR

% B EARES BT A, ARIEF A Counterpoint #9338, Intel &7 %4y 5 2021
F49 80%+ T 52| 2022 49 70%+, AMD ALK T H4 5, 12 3t2 6 A
B k%, Intel 5% Server CPU 3% 8947 3k ¥,
B 1 ¥EPSRFBECPUT LA

Global Data Center CPU Market Revenue Share by Vendor

2021

70.77%

2022

#H kR : Counterpoint, &5=iE K 7FT

N AR B R E & CPU -F 6 49 4%, KA1 Intel i$ 42 CPU &9 A R IF LKA,
£ 2020 FA IR 4 E CPU Cooper Lake, %44 DDR4 A 4R E%3|T
3200MT/s, A DDR4 &9-F KX E, ZkEE%A& DDRE 69 F R T%E AL F3#N

B

Intel /& A#LX) /2 2021 5 & A # 3k % # DDR5 A 4 89k 4 % CPU /& Sapphire
Rapids, 1281 7% 8RB FH LA REER, REE 2023 5 1 A RL R H. mik
4% Intel & 5L4 49 37 1H 2L, Sapphire Rapids T 23Q3 Al 249 L%, w3h T # ASP
]S, 4546 %A, Sapphire Rapids 5= itk eyEfg48 i 2 5, AL-FHTIRS S
) % M DDR4 %| DDR5 #9fX.IR % #: 7R B 22 5

B % 2DDR3, DDR4 % DDR5 #y4%4rig &3tk

Features DDR3 DDR4 DDR5
Release Date 2007 2014 2020
Clock Rate 400-1066 MHz 800-1600 MHz 2400-3600 MHz
Voltage 1.5V 1.2V 1.1V
Transfer Rate 800-2133 MT/s 1600-3200 MT/s 4800-8400 MT/s
Bandwidth 6400-17066 MB/s 12800-25600 MB/s 38400-57600 MB/s
Max Die Density 4 Gbit 16 Ghit 64 Gbit
Max UDIMM Size 8 GB 32 GB 128 GB
Max Data Rate 1.6 Gbps 3.2Gbps 6.4Gbps
Channels 1 1 2
Banks Per Group 8 4 4
Bank Groups 1 44653 44777
Burst Length BL8 BL8 BL16
DIMM Pins 240 (R, LR, U); 204 (SODIMM) 288 (R, LR, U); 260 (SODIMM) 288 (R, LR, U); 260 (SODIMM)
DIMM Types RDIMM, LRDIMM, UDIMM, SODIMM
WARR: FS, AR AT
HF LA ARE & F P AFRILA 51712 IERAFARE
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Sapphire Rapids Delays
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Data compiled by Lisa D. Sparks

2021

JUN 2022

NOV

2022 JAN 2023

DataCenter
Knowledge.

FB kR Datacenter knowledge, 4 424E 447 70 B

12 8 2023 ik, Intel 490k %% CPU #= KA Friwik, 2023 41 X% Sapphire
Rapids &, 2023 4 12 A X% Emerald Rapids, 7 sF&#% Intel 4 Roadmap, it 3
2024 S5 4 KA PR 4 % CPU: Sierra Forest #= Granite Rapids, #73k CPU X #49
M ik E ¥ £ 2023 4 5600MT/s 2 £ 6400MT/s, 1% /3 DDRS5 #9i% Kik & A B b
Bx 4Intel 89 4% CPU A& A

FAMILY BRANDING DIAMOND RAPIDS ~ CLEARWATER FOREST ~ GRANITE RAPIDS SIERRA FOREST EMERALD RAPIDS ~ SAPPHIRE RAPIDS ICE LAKE-SP COOPER LAKE-SP  CASCADELAKE-SP/AP  SKYLAKE-SP
Process Node Intel 20A? Intel 18A Intel 3 Intel 3 Intel 7 Intel 7 10nm+ 14nm++ lanm++ 14nm+
Intel Mountain Stream  Intel Mountain Stream  Intel Mountain Stream  Intel Mountain Stream
Platform Name Intel Eagle Stream Intel Eagle Stream Intel Whitley Intel Cedar Island Intel Purley Intel Purley
Intel Birch Stream Intel Birch Stream Intel Birch Stream Intel Birch Stream
Core Architecture Lion Cove? Crestmont+ Redwood Cove Sierra Glen Raptor Cove Golden Cove Sunny Cove Cascade Lake Cascade Lake Skylake
MCP (Muiti-Chip Package) Yes TBD Yes Yes Yes Yes No No Yes No
SKUs
Socket LGA 4677/ 7529 LGA 4677/ 7529 LGA 4677/ 7529 LGA 4677/ 7529 LGA 4677 LGA 4677 LGA 4189 LGA 4189 LGA 3647 LGA 3647
Max Core Count Up To 1442 Up To 288 Up To 1362 Up To 288 Up To 647 Up To56 Up To 40 UpTo28 UpTo28 UpTo28
Max Thread Count Up To 2882 Up To 288 Up To 2722 Up To 288 Up To 128 Up To 112 Up To 80 Up To56 Up To'56 Up To'56
Max L3 Cache 8D 8D 8D 108 MB L3 320 MB L3 105 MB L3 60 MB L3 385MB L3 385MB L3 385MB L3
Memory Support  UP T0 12-Chanmel DDR6- . UpTo 12—%::none| DDR5- Up To &(;Z(a)nol;el DDR5- Up To &Cg;gonel DDR5- Up To &Cziagonel DDRS- Up To 8-Channel DDR4-  Up To 6-Channel DDRA- (0o 49665 6.Channel
PCle Gen Support PCle 6.0 (128 Lanes)? 8D PCle5.0 (136 Lanes) ~ PCle 5.0 (TBD Lanes) ~ PCle5.0 (80 Lanes) ~ PCle5.0(80lanes)  PCle 4.0 (64Lanes) ~ PCle 3.0 (48Lanes)  PCle3.0 (48Lanes)  PCle 3.0 (48 Lanes)
TOP Range (PL1) Up To 500W? 8D Up To 500W Up To 350W Up To 350W Up To 350W 105-270W 150W-250W 165W-205W 140W-205W
3D Xpoint Optane DIMM Donahue Pass? TBD Donahue Pass TBD Crow Pass Crow Pass Barlow Pass Barlow Pass Apache Pass N/A
Competition AMD EPYC Venice AMD EPYC Zen 5C AMD EPYC Turin AMD EPYC Bergamo ~ AMP E_PST‘?"GE""E AMD E_PST‘?"GE""“ AMD EPYC Milan 7nm+  AMD EPYC Rome 7nm  AMD EPYC Rome 7nm  ~MP EIP;‘?“NE‘"ES
Launch 20257 2025 2024 2024 2023 2023 2021 2020 2018 2017

FH KR wecftech, £ 52iE KA KT

%4k, AMD 89k %% CPU # X & TE% ¥ &, H X4+ DDR5-4800 49k 4% CPU
B R AT 2022 F )k, 12 L ¥R %% DDRS N A% K MED R KA L, HA1A

BOFA AR £ 5 AR RN
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Sure. So the way | would frame it is we're very pleased with our third
quarter performance as it relates to EPYC overall. | think the 4th Gen
EPYC, so that's Genoa Plus Bergamo actually ramped very nicely.
to a crossover in the third quarter, which is a little bit ahead of what we had
ISR GICERERER ] And when | look underneath that, | would say with a
strong growth in both cloud. Cloud was strong so strong double-digits. The
adoption is pretty broad across first-party and third-party workloads and
new instances.

And then on the enterprise side, we've also seen some nice growth across
our OEMs. And so from the standpoint of, is it the market recovery or is it
share gain? | think it's some of both. From a market standpoint, | would say
it's still mixed. | think enterprise is still a little bit mixed depending on sort of
which region from a macroeconomic standpoint. Cloud depends a bit on
) the customer set. But averall, | think we're pleased with the progress and

,,)0'-\’ the leadership of EPYC has ended up, allowing us to grow substantially in

the third quarter and then into the fourth quarter.

Q QO AY AY AV AV
C"l/ C’l« c"l/ O"l/ O’\/ O’\z
TN YN

KAk B tomshardware, £524E #4577

FH &R seekingalpha, H45iE K5 7 FF

E%& 7AMD &R 4% CPU XA IHF I

EAMILY NAME AMD EPYC AMD EPYC AMD EPYC AMD EPYC AMD EPYC AMD EPYC AMD EPYC AMD EPYC AMD EPYC AMD EPYC AMD EPYC AMD EPYC
VENICE TURIN-DENSE TURIN-X TURIN SIENA BERGAMO GENOA-X GENOA MILAN-X MILAN ROME NAPLES
Family Branding EPYC 11K? EPYC 10K? EPYC 10K? EPYC 10K? EPYC 8004 EPYC 9004 EPYC 9004 EPYC 9004 EPYC 7004 EPYC 7003 EPYC 7002 EPYC 7001
Family Launch 2025+ 2025? 2025? 2024 2023 2023 2023 2022 2022 2021 2019 2017
(?pu Zen 6? Zen 5C Zen5 Zen5 Zen 4 Zen 4C Zen 4 V-Cache Zen 4 Zen 3 Zen 3 Zen 2 Zen1l
Architecture
Process Node TBD 3nm TSMC? 4nm TSMC 4nm TSMC 5nm TSMC 4nm TSMC 5nm TSMC 5nm TSMC 7nm TSMC 7nm TSMC 7nm TSMC 14nm GloFo
Platform Name TBD SP5 SP5 SP5 SP6 SP5 SP5 SP5 SP3 SP3 SP3 SP3
Socket TBD LGA 6096 (SP5) LGA 6096 (SP5) LGA 6096 LGA 4844 LGA 6096 LGA 6096 LGA 6096 LGA 4094 LGA 4094 LGA 4094 LGA 4094
Max Core Count 3847 192 128 128 64 128 96 96 64 64 64 32
Maég:r:tead 7682 384 256 256 128 256 192 192 128 128 128 64
Max L3 Cache TBD 384 MB 1536 MB 384 MB 256 MB 256 MB 1152 MB 384 MB 768 MB 256 MB 256 MB 64 MB
Chiplet Design TBD 12 CCD's (1CCX 16 CCD's (ICCX 16 CCD's (ICCX 8 CCD's (ICCX 12 CCD's (1 CCX 12 CCD's (1 CCX 12 CCD's (1 CCX 8 CCD's (1 CCX 8 CCD's (1 CCX 8 CCD's (2 CCXs 4 CCD's (2 CCXs
P 9 per CCD) + 1 per CCD) + 1 per CCD) + 1 per CCD) + 1 per CCD) + 1 per CCD) + 1 per CCD) + 1 per CCD) + 1 per CCD) + 1 per CCD) + 1 per CCD)
I\S/Ijruoorr); TBD DDR5-4800 DDR5-4800 DDR5-4800 DDR5-4800 DDR4-3200 DDR4-3200 DDR4-3200 DDR4-2666
Memory TBD 12 Channel 12 Channel 12 Channel 6-Channel 12 Channel 12 Channel 12 Channel 8 Channel 8 Channel 8 Channel 8 Channel
Channels (SP5) (SP5)
P oo 8D 8D 8D 8D 96 Gen'5 128 Gen'5 128 Gen's 128 Gen'5 128 Gen 4 128 Gen 4 128 Gen 4 64 Gen 3
480W (cTDP 480W (cTDP 480W (cTDP g 320W (cTDP
TDP (Max) TBD 500W) 500W) 500W) 70-225W 400W) 400W 400W 280W 280W 280W 200W

FA KRR

wccftech, #429E K5 50 PT
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Bx 8 MEIKEAFEMN (BF L) B % 9MALA4 DDRS A A YA REEEH
22 DDRS W A7 8 L1 B 9 AE A RS R B 0 DDR5 WFELETATR ReF
Gen1.0 DDRS RCD it DDRS5 RDIMM 1 LRDIMM, SiSiEEi% DDR5-4800
LRDIMM
Gen.0 DDRS DB ithH DDRS5 LRDIMM, Sriii% DDRS-4800
Gen2.0 DDRS RCD 5k DDRS RDIMM {1 LRDIMM, 35135855 DDR5-5600
RDIMM
DDR5 W EAEREDHTR Jivi=:|
DDR5 SPD DDR5 RDIMM,  LRDIMM,  UDIMM ] SODIMM
uniMm DDRS5 TS DDRS5 RDIMM 1 LRDIMM
DDRS5 PMIC (fEE/BEE5) DDRS5 RDIMM 1 LRDIMM

TR R R N

TR A F o, SRR AT

R BANGEREREQRSS, HEHAFEDEHLAAR, ShFRIMEE
#3K ., 2016-2020 4, DDR4 #% /X DDR3 m % i N A4, L DDR4 #i& %
B ERIE, RSN, KAVT K B RALA EFEE K ASP A fE54n, B2
d b A AL

2023 R4 %+ DDR5 & CPU £#7f L%, DDR5 W 465 & ERSA, H3h
DDRS 89N A A MR ERHIEK, ESFEEANKTXT, A% DDRS A
HEOGEAHRE LR TF, REHHERERIANEETRE 24055, B
E2ANRR SR ZE 66%, ME QL R4 12pct. @ H /3549 DDR5 % —F KXo
R FHERAE BT, Tt b e AR SR A

MAXAEARHER, TLERERALDPEER, NGB EANTHES
SAMZ A48, B DDRS W A4 41404 T DDR4A ¥ /40 3 MELE S, BARSH )
PMEE A2 4R, Hi/ DDRS &9 KA Y, ZMVAARFBEAFEDEHE
THAR AT B EE K, WREAT LN TURE A BB A ST LN NG, AER
A5 & T it AL,
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4% PC 3% DRAM & & 89324, iAL 49 CKD % K #@ % 0 ) 1 342, % DDR5
Ak £ 3k 2] 6400MT/s A A LB, PC3tN A4 KMA LAty UDIMM,
SODIMM #48, 0% —8 & B a9 it 4P R 3) 5 B kot 1 A Lyt 4h 42 5 3474
FEIRF, KA E R T T AT e 2K, 44 Intel 49 roadmap,
#2024 F¥2 &K A Arrow Lake, X #8694k £44 14 2] 6400MT/s, B &AM
LA CPU K Abt, A8 CKD ¥ H AMZ ##ALs, ¥k 01 a9idfL,

B & 13 Intel T—RH % & CPU ¥ % # DDR5-6400 Bi 14 MEAH CKD XX TEH
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F#kik: Gadgetgang, % %iLKHF XA TR B N E)NE, RSIERF AT

% SR A2 PCle Retimer & CXL AT AL K Z 7 B o

& PCle 492 2%, Rk T RHEGEFTRBALF 4N FEERM, AT
AMEZ R T M, RAMGTORE, BF2FEEB P RANLBSRITFELSSH

(Retimer). i##24 PCle 5.0 Retimer 2.4 F 2023 % 1 A s 8L2 /=, T AT Al
R4 2%. NVMe SSD. Riser *5 %A 5 A %%,

MXC %R 2 —#] CXL A& BEH RS R, BT CXL U= L6y =ik
HEA, ZEATH CPU AAT CXL i tyix &REZJHE . KLRW R Lk
fRxkFE, Mm% CPU 5& CXL Z&Z R NALEF, ERBRAZAMEN
R, 3 MRk 1R B 4 A 23R 0 SR A MR (TCO). 28] F 2022 4 5
A A AR BEHRCXL AAYT EiE=FELE A (MXC).
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T2 AEER B4 B A P 45 H T A
2t HE 2022A 2023E 2024E 2025E 2t FE 2022A 2023E 2024E 2025E
RAF > 8636 8494 9999 12464 L2 2 N 3672 2288 3530 5190
Ae 5870 6109 7712 10175 b B A 1967 874 1264 1845
ISEEUT N 322 254 294 288 B AL LA e 6 7 1 16
e R I 4 6 10 14 HERR 86 92 99 104
AT k2 68 26 38 55 kM 202 183 194 208
s 738 480 327 313 4% A -81 -82 -79 77
A FE T 1633 1618 1618 1618 K BALBRA -26 -200 0 0
R 2050 2272 2259 2246 NAEE FIE 91 -60 0 0
KA 64 70 70 70 BRAIE 375 120 100 100
R~ 521 563 549 536 # A 1415 488 1526 2507
PRk e 131 131 131 131 ER ISP ON 0 0 0 0
HAHAER T 1334 1508 1508 1508 ER S 1 0 0 0
F xR 10686 10766 12258 14710 FIH 85 1414 488 1526 2507
R R 639 481 570 715 P43 4L, 114 39 122 201
PEELRE 0 0 0 0 bR 1299 449 1404 2306
R ATk 3 197 121 140 205 VB FARE 0 0 0 0
H AR QAR 442 360 429 510 V3 & &N 8] 4 A8 1299 449 1404 2306
R R 119 104 104 104 EBITDA 920 434 1470 2453
KA 0 0 0 0 EPS () 1.15 0.39 1.23 2.03
H MR A 119 104 104 104

f it 759 586 674 820 EEMHE

R FR 15 15 15 15 2t FRE 2022A 2023E 2024E 2025E
A 1134 1138 1138 1138 AKAEAH

T AR 5329 5393 5393 5393 ERIT I ON 43.3% -37.7% 54.3% 47.0%
B AKE 3449 3634 5038 7344 # A 54.6% -65.5% 212.5% 64.3%
)3 & AN B IR AR AR A 9912 10165 11569 13875 )2 B FE N 8 4 A 56.7% -65.4% 212.5% 64.3%
R AL RIS 10686 10766 12258 14710 KARRS

EXIENCTY) 46.4% 61.8% 64.2% 64.5%

AERER HAE (%) 35.4% 19.6% 39.8% 44.4%
SRR 2022A 2023E 2024E  2025E ROE (%) 13.1% 4.4% 12.1% 16.6%
2BEHNAER 689 594 1514 2373 ROIC (%) 8.0% 3.7% 11.5% 16.1%
%A1 1299 449 1404 2306 (-5 ¥ )

I B R 4K 52 28 23 23 T RE (%) 7.1% 5.4% 5.5% 5.6%
4% A 0 0 0 0 A AL E (%) 7.6% 5.8% 5.8% 5.9%
STy -375 -120 -100 -100 AR 13.51 17.64 17.55 17.42
FRTLLEH -198 -20 186 144 E LR 12.21 16.49 16.82 16.84
Atz B AR 1408 726 1217 2163 BiEf S

BEEHALLER 63 -163 90 90 BB E 0.37 0.21 0.31 0.38
FAR L -226 -170 -10 -10 RMCK 3K B 4% 14.84 7.94 12.87 17.82
KA 215 -25 0 0 KA K 3K B 4% A 9.74 5.49 9.65 10.68
H AT AR 74 32 100 100 HEpr¥Ei (L)

EREHALR -270 -281 0 0 H RS 1.15 0.39 1.23 2.03
PRI 0 0 0 0 BRETAER (W) 0.60 0.52 1.33 2.08
K 0 0 0 0 B AT 8.74 8.93 10.16 12.18
F B A Ao 3 4 0 0 A

P K ARG o 216 64 0 0 P/E 54.43 145.32 46.51 28.31
HAeEFTRER -489 -349 0 0 P/B 7.16 6.42 5.64 4.71
R H B 750 238 1604 2463 EV/EBITDA 70.83 136.40 39.19 22.48
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