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W17 ~ DIP(L) & SMT(T) £ Connector  §18 - Server i DDR + 5 #/&* %12 « DDR Socket 47 f

Comsumer, 8% PandRip |48 £32

GPU, 5%  PC,13% DDR4DIP  NT23-25 1x
DDR 4 SMT  NT 50-59 2X
DDR 5SMT  NT 90-100 2.7-3x
. Server,
MOblle, 34%,

40%
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DDRS #-3 #H = PMIC

« DDR5 p ¢ kg 2ZIC (PMIC) » 34 fz DRAM ~ T3 E~SPD FsmEX-
2 g R o ASP 4 2-2.5 % & o
. Server * DDR5 PMIC P = 2 & i= &7 5 Renesas ~ Tl ~ Samsung ° & B j5
2PN @27 ~ Server 5t 0 2 ¢ ~ PC it

®19 ~ DDR5 g #% i » 'f PMIC -‘}if# IC .DDR4 3% 7 ¥

ill! ”!Ii
isﬂﬁ ll!l

L ,
PMIC ) : . /’/\\\
/’ \\\v emperature ensor \
S, \
\\_/’
SPD Hub \

‘T b
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PCle 5 : Re-timer ~ Connector 2 &




PCle 5 @ fijig s > JUELIE 4 B 424 | > Re-timer = 3 #hpe

« PCle 4 Fdod »v2n5i:g B> g4 33 » BF42F & Re-driver/ Re-
timer € £t 5L
*  Re-driver @ 3uELP ME - MBI > R PFL £k e VIEIE
B E, e

ETTR

 Re-timer : feit £ P+ R BRI 5 F 7 i -
+ PCle 4 Re-driver #>3% ¥ * » PJRE X % fc % Re-timero e PCle5 ¥ iy ¢ *

Re-timer %13~ PCle #.% 4

PCle 2 2007 2009 8 GBIs >100cm
PCle 3 2010 2012 16 GB/s 80cm
PCle 4 2017 2019 32 GB/s 40cm
PCle 5 2019 2022 64 GB/s 20cm
PCle 6 2022 2024 128 GB/s 10cm

W20 ~ Mo FarR iy - 2 ¥ * + 23F Re-timer

CPU Re-timer }—————| Re-timer Device

[ p gy pljig v > BegFebin] T4 kiR ¢ Astera Labs ~ Wiki ~ 452845 4 512



PCle 5 1z {4 e Re-timer B 2 ¥g /&% 3 3 >

« PCle5 s Re-timer BHFEREE X AZH > AR SHF 0 =¥ BRY
Re-timer eh2 @ 5 ¥ 5 WHIEF e 1-2 FHF o

Cle 5 Re-timer & Astera Labs ~ Marvell = 32 & # - Astera Labs
™ PR o o AN EIRE R ER AR L G Pt o B R B

B e 2 BB o 3~ ¥y 2024 £ 3 8 ¢ 1 Second Source ~
Cost down sx A& en= ;N7 » i jdd o (FHFE P » Ao & 5 EHRIPIRE
PCle 4 Re-timer eni= &7 o )

« 3 EER 2023 & g * ** B PR E 1 PCle Re-timer 2 & YoY+19%

\

-

# 14 ~ Re-dirver/Re-timer ASP & %

i) ASP
PCle 4 Re-dirver 3-4 3 ~
PCle 4 Re-timer 20 £ ~
PCle 5 Re-timer 35 % ~

[ gy 2@ * > B ehin] 74 kiR ¢ Astera Labs ~ 4528354




PCle 5 Connector H.# = %

« PCle 5 Connector = & > ® = % 5 SMT type - m PCle 5 7 Connector =
ML R B n 4 A B

. d * PCle f_fi;gﬁl_;g B FlptH s i * 3| PCle 71/0 Connector 7 3 R
BHES > U ESSDABEOM2EEEE - 2iEAT EDAKT » M2
PCleGen5 p w3 » 5 "1 F]5 T id & PPRE» & F4oit 3 @ eniE G o

« PCle Connector &2 X & ig -] *> Socket » it Server &-/g4éle $k @3 5-6

TR BB 415+ PCleASP # %
¢ SMDP A% R ASP
PCle 3 DIP 1x
® 21 ~ PCle Connector
PCle 4 DIP 1.5x
PCle 4 SMT 3X
PCle 5 SMT 3.6X

w22 ~ M.2
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ABF 45 © G 3 4r ~ & HcH 4o

W23 ~ Genoa i¢ * { + & fiehi 4t X W24 ~ Eagle Stream CPU i * 2.5D HBM4t X » §*4+ & ff 3 4«
Ice Lake —,  Sapphire Rapids
s W

A

Rome/Milan Genoa mockup

Delivers a scalable, balanced architecture leveraging existing software paradigms
for monolithic CPUs via a modular architecture

416 ABF it * £ 12

L FEe | sEs A

Standard : 57mm*78mm*18~20L 1.1-1.3x
HBM : 57mm*100mm*18~20L 1.4-1.6x

Intel 57mm*78mm*16~18L

AMD 59mm*76mm*16~18L /2Zmm*76mm*18~20L 1.4-1.6x

[Wip gy iz v > B o] T4 kiR © videocardz ~ Intel ~ AMD -~ g 2845 B #5712



ABFE 15 & & 3 4r ~ b Bok 4o

o BIREABFL & LR slbiden 378 ~ 2 T ~ A STire 287 0 F%
]’ ‘E‘}i,’( v]{‘ﬁ Kfl )
C AR 7 R E ABE « 2023 £ A YoV +14%

% 17 ~ Intel 2 AMD i ABF B F it

AMD

* & 5%~10% 20%~25%
B AR X 7~10%
2w 20%~25%
Shinko 25%~30% 20%~25%
SEMCO 10%~15% 0%~5%
Ibiden 50%~55% 20%~25%

[ p 307 e » o BB ohin] T &R AR HATE
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CCL i * i % dx 42 7

W25-CCLE %

A Super Ultra Low Loss

Ultra Low Loss

& Standard Loss
%18~ CCL % 4

Very Low Loss

Low Loss

Super Ultra Low Loss  0.0015~0.001 >50Ghps 800G Switch >4000
Ultra Low Loss 0.005~0.0015  25-50Gbps 400G Switch Eagle Stream ~ Genoa  3500-4000
Very Low Loss 0.006~0.005 10-25Gbps PCle 5 ~ 100G Switch  Eagle Stream ~ Genoa 1800

Low Loss 0.009~0.006 5-10Gbps PCle 4 ~ 40G Switch Whitley ~ Milan 1200
Lower Mid Loss 0.015~0.009 <5Gbps PCle 3 Purley ~ Rome 800

Upper Mid Loss &
Standard Loss

>0.15 <5Gbps 500




CCL R4 5 ~PCB & #c#t = > # & ASP = &

- P37 AR CCL~PCB g ®IREqA B > 2023 £ YoY +17%
¢ CCL:ImF~ oM~ 547
+ PCB: £ 17 ~#4 itk

%19~ CCL - PCBASP #& %

: : Eagle
- Purley/Rome Whitley/Milan
CCL .t Lower Mid Loss Low Loss Very Low Loss

CCLASP 1x 1.2~1.6x 1.8~2.4x
R F 0 X3 8-121(10L) 12-16L(12L) 16-20L(16L)
PCB ASP 1x 1.3~1.5x 2~3x
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SR % CPU,/GPU 2. TDP (

TDP
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[ p 3030 200 * > B e

TR

BRI AGE) il $ K

W26 ~ #IRE&AIE 2 TDP

] {5 Nvidia H100

M

A A A cru Nvidia/ AMD/Intel intel Ponte Vedkhio:
o0 CPU: Intel/AMD N
AMD MI 200 / A

! :

/- ;Emerald Rapids
Nvidia A100 /"Sapphire Rapods
A ©
K4 é /q,
Nvidia V100 /" | Intel H3C ) ,: Bergamo
AMD MI 100 Milan - & -~
Nvidia P100 ., - ," Genoa

Westmere : o :

Ivy Bridge ’9 Ice Lake
_ Haswell Ro":%’ Cascade Lake

Gallatin Nocona Kentsfield e o - &__- ry - Skylake
e ---"
——----" v i
-9 e @ | Nehalem Sandy Bridge Broadwell
Wolfdale
Woodcrest
2005 2010 2015 2020 Now 2025

ALk R - AMD -~ Intel ~ Nvidia ~ 452845 kg £F 32
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RDHX

— Close Loop

R T K& fEE
Liquid Cooling Rack Loop

TH KR
Open Loop

H Ap N ok

=L AT

Immersion Cooling

SRl T !

w23 L ECPU  fr ey e B Se 3 R ~ o fi e w

FEARAFEL S > 7 f2300W L b et
LFredamadps 33

H D RIRBAVRL TR MR B[RRI R DER

il Ny Nag ST F: SN N W o £ 3 iR gt

R avkA |k o MoRE S B UIRE RRS R R

LKA R B R R

YL RN KL R R AR AR R (7 R
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ki i = & (USD)/L

k4R g F/Rack

B~ fi2# (Socket)
B~ fl2# (Rack)

Air Cooling
F AR

X

X
225w(w) )

10-20kW

Hyperscale:1.2
Enterprise:1.4-2

3+ 3% =

Liquid Cooling
Cold Plate
iR fe

KHF (L2A) kR (L2L)
3.5-50 3.5-50

30L O 30L O
goow () soow ()

Single Phase
Immersion
Cooling
Hip st

R NRE
k$k(L2L)
150-200

1500L e
goow ()

10-30kW 60-200kv@ 160KW

1.07-1.1@. 1.05-1.1@. 1.05-1.09

3§ %~ (&) 374 ~{%)

Sl A fw.
" Z= o /?
HE LR kw5

AT > R

,K;[}‘fé‘\ 7}\?@\

) Hkis

g r O

Two Phase
Immersion
Cooling

B A8 3
BRI RA

150-200

1500L0

>800W0
ZSOKWO

1.02-1.050

| 25-307 % L) 30-40% % ~ Q)

R AT S AL

#Hﬁﬁ%*o

o of RRiVRackid F W25U 0 LR BRack— X oo ARTF A v gk A OIE BRI L A2U4R 8 o
o) R AEEART EEEAR 0 L8 G (kAo o
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GaN based® & [ & # 5 ch T 2 <M » # ¥ 3 L F T R

S
__' [o]

PR ERETR S 12V A AT e SR 48V IR B R -
@ 48V A - ¥ E ~ GaN based
;,j RAfEFfe v g 37T 53 35% P LT - ARIRE
o GaN based ¥ it = 5 B F 2 — o

~ L5 30y e 2
_’z‘ S R v Sy #E 422+ 48V R RO {
AL gA 10% —

Lo, = o 0) 0]
Hu A 1.5-2x 12V 95% 89%
%4 ASP 2-3x
W28 ~ GaN Power s ff § 45/ - £ W29~ GaN t+ Sieng hgE»c3x 3 1% 1-2%
- GaN = = Si Superjunction
98.5%
With GaN, 6 98.0% = =
Data Centers Have Ronesy AU 7 ¥ e TS
More Servers & Storage Per Rack — e | i o e
AN F —
§ 5% I /' - ~
£ 96.0% .
“ 95.5% |,
B
95.0%
94.5% / !
94.0% ¢ ; :
0 10 20 30 40 50

Output Current [A]
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BMC

B it 0 1C

—
N i - 1o

CCL
PCB
ABF
Ein
s
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Socket ~ i & %
e

[ p 205

TR 5 B #

TQF; :‘-—‘/"L S #B Fﬁg T ,%4’3%

}.éwiab i P
fEe > 7 2023 & 5 B3)

< U ddAp M o
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5274 2 55(93%) ~ 4919 #7 B (<5%)

4966 3 7 (<25%) ~ 8299 3 5 (<15%)
2408 % I; #1(<8%) ~ 5289 ¥ &

8299 ¥ 5 (<15%) - £ i

6274 1 *E(57%) ~ 6212 ¥ 75 (55%) ~ 2383 &

» kT (30%) ~ 8358 £ % (30%)

2368 £ T (60%) ~ 8155 1 #77(60%) ~ 3044 & 57 (25%) ~ 5469 =+ 1 (10%)

3189 B 4 (5%) - 8046 % T (7-9%) ~ 3037 7% #(10-15%)

2059 i (70%) ~ 6584 = & (10%)

3693 »*g*’ 2R (70%) ~ 8210 ¥~ 3% (99%)

2308 ;i 7 (20%) - 6282 B £-(55%) ~ 2301 * F £ (25%)

3533 3;;%(40%) ~ 3217 ¥ (18%) ~ 3526 7 (50%) ~ % 1 (15%)

2421 = 1 (36%) ~ 3324 #iE(30%) ~ 3017 + 4%(30%) ~ 3653 & K (25%) ~ 3338 %ﬁﬁ(ZS%)
2376 # £.(25%) ~ 3515 #=& (28%)

3231 ¥ £1(30%) ~ 3706 #! & (80%) ~ 2317 /% (20%)

2356 # 3 iE (40%) ~ 2382 A} £ (34%) ~ 6669 47 (100%)

2345 75 27(>90%) ~ 3380 ;1‘.»(30%) ~ Cisco ~ Juniper

Amazon(16%) - Microsoft(38%) ~ Meta ~ Google

HPE(100%) ~ DELL(61%) ~ Lenovo(11%) ~ Inspur(100%) - Supermicro(100%)
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2023 (2022 EPS|2023 EPS
I 0 Y

EMS
EMS
EMS

&
&
1.
&
&
TR
TR
IC
IC
Xt
Xt
Tt
Xt
Xt

[Eip 3ngk

2382
6669
3706
2356
3324
3017
3338
3653
2421
2301
6282
5274
4966
8210
2059
3533
3217
6290

ﬁ%
A E
e R 3
%4
4k
AR
R
£z 3
AT #
B4
.

&3 -KY

34
I
5%
et
R#h

© ©

© 0 ©

© © ©

6.56
49.26
2.42
2.11
12.57
5.43
2.57
8.27
3.41
4.26
2.54
29.29
43.39
8.08
12.22
26.40
6.79
4.64

7.04
79.33
8.38
1.82
15.00
11.76
3.13
22.68
431
6.20
1.36
56.06
61.60
8.40
40.60
56.42
7.03
5.04

TR o BB ) FA KR

6.90 7.3%

8563 61.1%
1.70  246.2%
1.75 -13.8%
16.01 19.3%
13.66 116.7%

2.75 21.7%
26.03 174.3%
4.99 26.5%
6.29 45.5%
1.67 -46.5%

70.89  91.4%
40.20 42.0%
9.47 4.0%
3248 232.2%
63.19 113.7%
7.13 3.6%
6.64 8.7%

-2.0%
7.9%
-719.7%
-3.6%
6.7%
16.1%
-11.9%
14.8%
15.6%
1.5%
23.0%
26.5%
-34.7%
12.7%
-20.0%
12.0%
1.4%
31.7%

Bloomberg ~ #& 28 5 A & 32

10-18
10-20
10-14
12-16
10-20
10-18
12-30
20-40
12-18
10-15
15-20
30-60
15-30
10-13
15-30
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15-20
10-30

MAG 48
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Server ~ EViTE & &
Server # % P+ A& &
o~ MEP

=R BEA BRI

MAE T4

Server # & P+ A& &
Server & F ~EVA&
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PCB
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(QERCIIELE e

2368
8155
3044
3037
3189
8046
6213
6274
2383

£21%E O
]
12
ik
F A
HE
B %

4
=]

SRE

3.78
10.68
11.66
3.62
1.20
5.67
8.01
6.65
11.08

9.54
11.53
11.05
2122
15.41
30.51
4.33
5.05
13.79

TIREY 0 EHR] TR KR

8.80
9.18
10.94
18.69
7.80
18.92
3.76
4.08
12.80

152.4%
8.0%
-5.2%
486.2%
1184.2%
438.1%
-45.9%
-24.1%
24.5%

-71.8%
-20.4%
-1.0%
-11.9%
-49.4%
-38.0%
-13.2%
-19.2%
-71.2%

Bloomberg ~ & =85 Bg B2

11-17 400GR# % ~ #F &
7-30
8-13
8-25
8-40
10-50
10-20
8-20
9-18
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