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« #AR#ENvidia. KAIST. tomshardware, VA¥#die4: &, H100% 1% @& A%%h % £90.86w/mm?2, Rubin £51.1w/mm2, F—/XFeynman%}
1.2wimmz2, KR ZRME Z R 5 £2w/mm?2, 2 H10069233%.
o HKAVAAXKEE Zdiefr £ ZHBMAY LT, #iEFW R —F ok, M PHRFESHETIFR L4,

H: AZXHEH LR ATHIEERSIE B 45 XGPUR (2 | AR o) R KigsR A
Next-Generation GPU-HBM Roadmap

Expected heat dissipation of Al GPUs, according to
KAIST and industry sources

: More GPU & HBM Integrated Above Interposer

. Rubin Feynman Post Feynman Next-Gen Architecture
Generation Year ggzilazgwer of GPU Cooling Method GPU Architecturs (2026) (2029) (2032) (2035)
GPU Die Size 728 mm? 750 mm?2 700 mm?2 600 mm?
Blackwell
Ultra B2 1.400W p2¢ GPU Power 800 W 900 W 1,000 W 1,200 W
Post Feynman Next-Gen
Rubin 2026 1,800W p2c e R200 F400 GPU-HBM Module | GPU-HBM Module
Rubin Ultra 2027 3,600W D2C )
Interposer Size t t
£y 4 ©
Feynman 2028 4,400W immersion B cru S 3 E
Cooling 3 3 3
[ ] HBM ! [
Feynman 2029 6.000W* Immersion D [ 85.2 mm 102.8 mnr l
Ultra ! Cooling 96.4 mm
) # of GPU Dies X2 X4 X4 X8
Eg;;'m an 2030 5,920W 'C"(;gl‘;'gs'o”
# of HBM Stack HBM4 x 8 HBMS5x 8 HBM6 X 16 HBM7 x32
i (= 2,194 mm? 4,788 mm? 6,014 mm? 9,245 mm?
E. - - immersion Interposer Die Size | 465 mmx485mm) | (852mmx56.2mm) | (102.8 mm x 56.5 mm) | (96.4 mm x 95.9 mm)
! Cooli
Ultra eolne Total Bandwidth 16/ 32 TB/s 48 TB/s 128/256 TB/s 1,024 TBIs
Embedded Total HBM Capacity 288/384 GB 400/500 GB 1,536/1,920 GB 5,120/6,144 GB
? 2032 15,360W Cooling
Total Power 2,200 W 4 400 W 5,920 W 15,360 W
TERA KAIST TeraByte Interconnection and Package Laboratory

Pacl

- Egﬁﬁ‘ﬁ'ﬁkﬁ% WWwWw.ipoipo.cn - KAIST. tomshardware. #& &L A F 50T



http://ipoipo.cn/

MR R RIS BT B, R H T — 1 EPiuEzy

o A (FHHEHChipletty K EBBRFRBR) , EHMAEEBA0ZFHEET, BREHEZHRREBIEm, {28 A HL T4
(TDP) A ®#20F A ARFA100~200W, FHEHBAEARALER, FRER KBTI “HHE” 9= T4 4. MHLFTSoC, A
TR E A F#H IR Chiplet TTIAFEAE K\, LEAfk. EoBEROSHER, BELFRERDHEIEL, HoHm R, HEF
I E R, BN AETEN SMIERHIBEA T, SIE R R T 2405 0P,

« #IEYole, EHEAAMDAEL KE ) K@RAGHEALT, RMERBERSZEHIE,

DATACENTER Al PROCESSORS
- COMPUTING PERFORMANCE, NVIDIA FOCUS*

74 Y B e 2k =L
10 e |REERE/TA
1 0 6L ‘&:‘nt‘ Performance per watt (TFLOPS/W) e .Ngli dii BZRO
9 -Blackwe
A ‘lla e XA » _/ :
105 fi ‘A3 e q&“ e ﬁé&ﬁlﬁ Hb ”2’0\6 P 5 : Nvidia H]O(:SZ\I:/IIdE;ZGB]BO-(I)—Iopper
104 A A ‘t A;A‘ ..n ® SpeCINT/l 03 OQSY.\-*‘%”“B;OW:W\A:D'Z% YYYYYYY io
.‘ ry r " g <V - = Google TPU v4
103F an ‘.c ',;A‘J Tyt da F2/MHz 1 B | | Ll
° 5 1
- @ * I D 3
102 7 - s :.‘ a % v """ ":‘"';*0 '.: ﬁi}t{ Iﬂ$/w E 1 Nvidia L"'),% 'b‘,
10'F . . - - 'v"! ¥ : ‘ i.’.o E}EI*J &&i/ /I\ Q%\\g“_“,..-« Q‘)\\ﬂ
o g ¥ X TeF v snose «(«\/O &?\«0
10°F s * ¢ o B e0e mncumm menens ¢ O R
1 1 1 1 10
1 970 1 980 l 990 2000 20 1 0 2020 Non—;oxhaustive list ° Computing Performance FP16 (TFLOPS) . *Non exhaustive list
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#IENature, AABHFF MM ARA T A ZLEGME, RELTKNFLEERAGIRKIAEEZRTORMERES., HEiEH
PSR E & ) MR B T A S A B 5 1'%%/%Jﬁ]'ﬁ“%ﬂﬂ%‘ﬂ%é’a%&éé?%# YA T B, BT AR RFEA, XEPK AT

BLEEA T, BHMAET BRI TR 209 s K,
RE=Z2RFAELEL, HBM BB EFA ST 2 FIREEH (32%) . HBM 8 F # 1 (19%) . HBM _E 7 ##3R3% (4 11%)
VAR % B ASIC & #4584 (38%) .

H: Sh#EHAFHRE—TFTH B : ASICEYAIY i PHBM Z|ASICKH A K8y A &
Lid/heat sink .
Carrier &
95
89.4(-3.6°C)
874 (-5.6°C) p— 86 (-7°C)
— 85 (-9°C)
. ?; 4 38% by ASIC
Die 2 — § coupling
Si substrate $
L 2 11% by
— T System R
45
19% by
HBM Itself
. 35
vt S S _ pt
%5 *  Ambient mCn | »
H Ref HBM Thermal R 20% HBM Power 20% Reduced Cooling System R and ASIC Power 20% Reduced
SI Eum Reduced Coupfing R 20% Reduced
— ST ambient (C) ®T HBM Internal (C) ™7 HBM Upper System (C) ™ T Coupling (C)
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XA EBREEE L, A LERFCNoSHE s

#&4&Semianalysis, HBM #= CoWoS & Z 49, HBM ¢ 3 )F R Efia A A KK &
FEHAEPCBHEHEEAM ELEZT RO FE, 480953, CoWoSA T AW EHRK,
KR ERT, BT BATJLFFATA G HBM £ 4% 32 A CoWoS L, 3 HArA kisted Al fuik ZE4E Bl HBM, B IERILFIE

AR B9 IR S GPU #f g 4 -9 3% & CoWoS L,

HAEEFRE LA, HBM (% RKERAE) Al
r%'a\ S iR, XFTEMEBENALX RIS EEIES ., CoWoS i

X 3.6TB/s) RAZE|HE,

Chips of various |

functions and schemes

Si interposer wafer
for die-to-die interconnect

Company Chip

H100

H200

\ NVIDIA B200
B300

S( Rubin

SoC

- SN WS S . . -_-_ - I -f: t .
4 Si lnterposer Amazon n_efen '@
Trainium 2/3

Broadcom TPU
CoWoS®-S structure AMD M1300
Intel Gaudi2/3
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Package form

CoWoS
CoWoS
CoWoS
CoWoS
CoWoS
CoWoS
CoWoS
CoWoS
CoWoS
CoWoS

- S

I
w

|
w »nw »nw X X -

K FE 4% CoWoS X #4899 2.5D a3t EH KAk
VAGFE 69 R AR R = 09 iR 5 B Ae ik

&R B AREL, 4_. CRAEME—/NHE#LERR, HBM L5 & B CABNIE
AP ERBE ARG, iEHBM 893 5% (RS
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BAGHEHET, CoNoSTFAAE L &EIE Z Ptk

« Ak#ESemianalysis 2458 A #9ikit, Blackwell K& EF A RKMEAEZ T HED T ERFIA, 5T 6 RE A3 9 fo 3045 X 891%
i, JR4EBlackwell2t K a94E 2 B IR %] Blackwell3t 3 & % — AR Al 6 42 . COWOS-LIE R34 9 Kt =38t

- iR#ESemianalysis, COWoS-L & — L Z R B K, HAT EMHEHFFIA, LV —MHREEFANEFTHANSNBumph X, £H
MF N EARSFEER R A HBIKEHK (CTE) FAER, KhFHEd,

<CTE> Bump Pitch
CTE mismatch between *Si chip : 3-5 ppm/°C 180 > 150 > 130 ym
i 2 *Epoxy Resin : 60 ppm/°C — ‘ ' o .
substrate and silicon chip | ~Copper : 18 ppm/°C '
\ Warpage Bring Critical Problem
Su DS |'_r

: PKG Size: 60 = 70 - 80 mm
Crack of chip

Failure in first
connection Need for smaller |

warpage

Substrate """

7

Failure in second
connection

Required to have
Ultra low CTE material
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« RF/BARADERCHCTEMHBBARLERE) , W ANFCHCTEMAEAESHEKF. SEREO TR AL, Bbadh=an
TR TR RE. CHARTEN, FFAREAWEEEAZI0C, SHNTERAASEIK—F, BHOIHEEES, BHNE
o JE A ARAE

|
%ﬁﬁ%% SH| 4% E KR ] >>
A o #2 3% CooS

K B AR R 8 2 FH R B

XER,

AV 7% 5 % 5HBME AL, #33f4 }35‘(‘ . -ﬁ
AR e A, Al

| AR g |
: A By I

F bk, AMDEH %

B, UKD HMGIEA 1 CVVS?fxé :
X e oWo /)
d % ~
: ALK 71 3% K 47 B2ColloS 1l 2 59 g | > FTBRA
----------------— ----------I
ERHE N LA K KATECoNoS3T K, o EfbikBlackwel I%E BHHE
KEFABARF /S A/ A 3R1E F CoWoS %, 7ECoWoS3t & & 3, 4~

HE, JE A 5 R A,

KA R KAIST. Yole. ¥ 4k = b Ak S N FF R4 422, 4 BiE K750 A
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- #3% {Reliability Improvement Research of 2.5D CoWoS package) , 2.5D CoWoSHE XA FAMAEELEHK, EHC2W CGH K4 5
i H ) BAFFASIC. HBMA= b A B R — AR, B EARERE, FALH., PAERERZI A ELE, COWoSHR G AEL
FHEsE. ZIOHERT., RELERZE, ALK T A ENH, &mﬁ‘%ﬁ@ AR ARAE A2 IR

o« MHRIF/ERRIC, FMHACEOEF/-MAESFEH G KITF &7, COWoSRIEF L#H K, “EBATHRTCoWoS, &RMLER Lt

;}x 9
B : CoWoS<T44CoW (Chip on Wafer) #=WoS (Wafer on Substrate) 3[4 B : 34H5XH100K f T CoWoS-Sa93t3&, £ mk 7 GPUSHBM
< NVIDIA
| Memory |
X phtmp Cube SV |
- CoW ! e
X CPU/GPU/FPGAJ/ASIC | ] X : One HBM3 stack
R R N ol R AR R R R RN R RN I Microbumps | . 16CB
reo---L_|BE 5 ____________'_J;é:' ___________________ TS\- m%efpesef-! Note: There is also a
E - - B N . - = - = -Cu c4 Bumpl \S/te;ZLosn with 6 HBM
'WoS Package Substrate E RS C !
! !  TSMC CoWoS-S !
L Solder Ball_! el |

One die
80 billion transistors
« TSMC 4N process (4nm)
« 4,000 TFLOPS FP8
* 4.9 TB/s Bandwidth

EEaBTIHRS www.ipoipo.cn 2.5D CoWoS package) . Yole. @it #ar5em 19
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CoWoS 4| :& iRAZ

CoWoS Integration Process

= |

[

1

Interposer 1
1
Interposer Logic Memory
Bumping, Carrier
bonding, TSV, RDL Wafer sorting, micro Memory die

formation, Carrier
debonding and dicing

11
h

bumping and dicing

l

inspection
f") Counterpoint
|

l

0000 [
e
Memory | © O O O 00 OO

. assembly
Substrate = | Interposer Attach = Luglc;llur::rpcser =) Test ) Memoryattach w including = Flna\r'lr'esl
BGA attach
:. _____________________________________________________ s go
1 1
. Passivation UB EPase 1
L —— .
1
TSV _—
e — k —

: Si Substrate |
1 1
___________________________________________________ )

.
5

p =i —————
Inter r
o Backgrinding Si Etching, UBM
Temporary Pass., and Cu C4 Wafer Bumping
Bonding Revealing Temporary

TSV Interposer

—

De-bonding
Carrier #2 and
dicin
De-bonding Chip-on-Wafer. ’
Carrier #1 Underfill

A&FESemianalysis, Interposer (FANE) &9H] & XA T 15 509 77 3% dh
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£ RDLiE 38y — s 42k,
FTHERAAE Lk, VLETAN
75 A4 K89 RDL £,

RIE of SiO,

1 tsv. | 1]

Not-to-scale
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1

1

Si substraty TSV !

_ i substrate DRIE TSV :
10, y Vb =1 2 I
o HTHATN, BEAAL |

el ) s rosit 2, REEAXZERE

orPECD ITRAA . RIEEREER

i Phomresls‘; g PECVD or SACVD ﬁ‘ri ‘% ’?—}L’i z’] (DR I E) /’%‘ :
i s DL iy TSV, waE

e T N :

(SiOX. SiNx) A=fifzz |

& Mask, Litho/ Cu Plating. (Ti & TA) MRALE A

3 Pane;'nlng Cu Il’)‘::caf'::zaolma' /}"1’4 R (CVD) /}'/L" P\c ff’%)é :

1& R4 A 484 (PVD) |

= — CM:;M:: TARERAPF B, REAEFw :

Si0, etch sio, CuTsV ICu, Cu s:ed 4’& %’l" ‘/E at’/u\ ( ECD) }ﬂ é’ﬁ] iﬁ‘- :

Ti/Cu or Ta/Cu :ay:'iré: Inayer 7‘6 /213 *‘g V/{ ﬂ:j ﬁk(‘ TSV ) :

1

1

Sio, — = Mask aligner RDL R :

7 Tsvi(cu) or Stepper, TSVHIiE T )G, EahA&y
i0, Taicu| vy, [ |__Tsv | llitho se @2 % ’ !
si " ricu BN 13 TSRS R A & (RDL) o 1
wWw BB P B OROL ALAHEAARE

sio; somi 1 _Tsv ] R —RNS ELE, !
T HA RDL B —Ad ey
[ 1sv [ ]Stripresist FLA=ZFRE9 RDL 4% '

_—— |
——r Prowresit P T vt AAPEODILAR = AL |
L L—piatecu (Si02) , REKREALIK |

== (—) rragi(e:l:)gel:er RDL1 —— ﬁ"fi }ﬂ 7‘]@2’] ;%RDLI&'?‘]‘ @ % :
1 7tsv | litho  L—_1TSV [ JandTicu ., REERRRE STz |
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o ARFEFLAETIE, COWOSHAARIEFAEATRHGHHATE, THA CoWoS-S (E+ 4 &) . CoWoS-R (RDLZ A &) 4=
CoWoS- L (LSI TR AEP AN E) AP KA

« MACoWoSs ¥k AmiititH (HPC) ¥ h Lay)y iz A, LM EIEFAERA @A RALE A wl'f%z‘iéﬁé‘:é’ﬁ#&éﬁo 5fF 43t
F Ak, COWoSE S £ @ ayfm X KA R 8 A0 & 224, ’ﬂ‘wnu&%jrﬁ‘fiﬁi e T, MAFRFEASANIRE, FHE
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Jic 8

CoWosS =B it B Lo 8 HEEXAR CoWoS-S CoWoS—R CoWoS—L

CoWosS: A Brief Introduction and

comparison o TIvee Types - LB T T -.l':l.:l-’i:‘.’l‘:(’.:l‘:‘l’-l‘-'.l 'I‘ m.:r.:rm.-l-m.l- S i RDL + S i Eilg + *%
Reference: tsmc a2 22 223232 a2 LML Interposer ool L @ 4 LS)
Integrator: Chilly i%;};ﬂ—#_]_ + C4 +
Substrate + Substrate
Feature (151%) CoWoS-S CoWoS-R CoWoS-L Substrate
RDL + Local Silicon
Interposer (77 /&) smc‘;;‘;:‘ ,t\e:'pos" Red;;tfb;ﬁ;;ﬁl;yer Interconnect Q;ﬁ_ ,%}Q :E,:ﬁ \?P % R ,'.’% 4840
i “iadb (L5, B 58 + WSS ER) AL (B3E) (BHES) (RAER)
Cost (AL %) Highest (#%5) Lowest () Medium (%) s -
Performance ({£45) Best () Lower (¥1E) Between S and R i ﬁ # }[‘ﬁ +F é B 5F
Size Flexibility (2 #1%) Lower (B{E) Higher (¥5) Higher (527) ﬁg 77 (;{fﬁ‘fj ‘?‘ ( PSP; ﬂ ‘?‘ ( ’%i’? ﬁ
T 1% £
HBM Stacking (HBM & S8 &) 8 chips (8 H) Up to 12 chips (&% 12 H)

% PSP # [ X | TIME
MR PAE R ;,::*%gﬁj;h Moldi }@
Application () Al, HPC (Al - HPC) Network communication, Edge Al Al, HPC (Al - HPC) s PR ueRR AR
i i % TR a2
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ey EERRK, AR HMER, BRERALRFFESANAEE (C4
bump. HAR. JEHIR) £ ZPCB; CoWoS-SLM T #ssmi& K., BAKS, HE
#At (4aNCF. Underfill) ¥ & & MARE,

CoWos—R

%M TSi Interposer, MYV T —/ANF# R @, ROLEA & EEF HRBL LA
/PSPl 5 4R EM k, HFRITIKTFAAFAE (PSPI1£0.370.5 W/m+K) , i H#
FRAZ—. WEMH KT EE, P2F, BhBHaTE., Ry BRELIR, &
AP ENREERRELSITAHMATFHE (el E2HR/NVCFE) TR,

CoWos-L

K R RS 4H, #Si Interposer SRDOLL S, BIFINBEFANERA RN,
Bl BB i AR W A s E M Aa . LSI R 3k N3 E ks 24 (IPD) , “T#g
FIN—R A, BRiTaHmAie s, a2 FMMERSRBE, THITEH
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Interposer 89 M # L F TG R B AL T 2R h ?Jmiﬁ;!}ﬁf
o ARIEIBMEG MK, HIEF A EFCPBGA#IZ 4R K G Z baE b A~ EFCPBGA®S £914°C, XA AZ B A MBI A E W HRFERIK, T
A B REAITREA PORAREK, ERF 54T HRF R ZIKinterposertt i, AL KR £ 1K,

k: SiChy#h, AR AT LM TEAATH B: #FEZ6interposer A F| T Mk S/ RFIEAR

_________

S5 S0 S Gl G0, AN Diamond

#EF & Thermal

Si interposer

1 1
1 1
1
sonductivity 01/ (m - K)) i 490 | 130 210 27 210 2200
1 1 —
# % Bandgap (eV) | 3.2 i 1.1 3.39 4.8 6. 42 5.54 —
1
1 1
SEASRE Drift - :
Velooity (107 cm s-') i 2.0 | 1.0 2.0 2.4 2.6 3.0
1 1
I % B Permittivity 9.7 i 11.5 9.0 10.0 8-10 5.5
1
1 1
+ ¥ %73% Breakdown field ! '
ctrongth WV - cm- ") | 3.0 103 3.3 8.0 1.4 10
1 1
1 1
- F it 44 % Electron ! X
i Lron 947 1400 1000 300 600 2200 :
mobility(em® + V=" «s™) | (c) Glass interposer FCPBGA
1
WG X Coefficient of | |
thermal expansion(10~° . 4.3 L 2.6 5.3 5.1 4.5 1.1
K ) | |
1 1
$KFE Moh's hardness | 9.5 | 7 9 5-6 8-10 10
1 1
1 1

_________
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SiCH4E Interposer 8 M P8 A Z = T I A 69 A f 38 35 h %mﬁjﬁf

o RBITKKRFOMEL L, LF LM Einterposert#x At LR EH T2 55035, £ 7 SiCﬁ}?d’F% k%ﬁ%##ﬁ%&ir@*ﬂ%
8k 71 . EARFCoWoSHyinterposers £ 5+, 12 A& 3 T SICAEAE 4 CoWoS ¥ interposeréy t it 5 =T 47 1%

k: HOUZ2R YIS E P RERRT M H *: R AFH L 09SiCHE interposer it B F 4K F 2 53k 3%
/‘/\1{' e ; . . . 3
Eloctrical (&4 > & @ A2z R<F (Cooling cavity size (mm3) 1750 1,830 2,000
A2#p%] (Coolant) Water Water Water
Mechanical (Huik) W F3 W
# & #F (Hotspot number) 12 1 2
Thermal (#4%4E) 1 £ L
Physical (4732) e ¥ e 0.167-0.178
# T8 (Thermal resistance ('C/W)) (axial) /0. 157 - 1.6 /
Supply Chain (4t . " 0.163 (radial)
2 4t) i & 2
Cost (A& A) £ i £ e F % & (CHF (W/cm?) ) 160 £ 5 / 150
Commercial . 22 .
Applications (% % + £ ﬁ#ﬁﬁw.@ e e 276 18 21 £ 2
IS dissipation power (W))

I R IR 21

BEZRBTIRE www.ipoipo.cn



http://ipoipo.cn/

. . , . AL 1
M & Interposer® X kK, CoWoSHIAE P A~ E L @it FH EMEA d ;'JAX%E!ET%%
- MAESemianalysis, [EH s A EAERAEE LAY B, MI300 COW0S-S Tt EL LN P A B RIE, X ZE R EPA B,
X AP EE AR R FALH 100 ok, SPANBEL LR P HRAI KGR T, GESERFEGRAE,

- B
Large Area Interposer Lithography TSMC-SoW™ (System-on-Wafer) Boosts Al Compute ——

* Since |arge area interposer may be |arger than the Wafer-scale integration maximizes computing power
stepper field. the pattern can be constructed from SoW-X technology for wafer-scale logic and HBM integration will be ready in 2027
’
multiple sub-fields

- Half Field 1 Medd 5 °
Eig

Test interposer For stepper Wafer layout with
design consists of patterning both top stitched interpo: CoWosS (SoC) CoWosS (SolC) CoWosS (SolC)
a top half and and bottom sub-fields 3.3-ret., 8x HBM 5.5-ret., 12x HBM 123.51-£gt., 12x I;BtM .

. o mm substrate
bottom half can flt onto a si ng|e 80x80mm substrate 100x100mm substrate X u

1X reticle

© 2025 TSMC, Ltd. 13
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HUAXI SECURITIES

##ENature 2558 F # LF, @R G LA L RA S ah, EICKKABE AV EALER S THTHEA,

Interposerty#lid 5 22 AR FHELZ, EAMHHGEKTG. RIESemianalysis, L H IR KR TEFH 26 K x33 K,

B A AL TG RE/ 2R ZR TR AN, B TIRGPU XA sELXARAF], FELLEEEFHBM 2EE£CAR, BV ANES
F AR Ko

AR AXHENANFHELZLERETEHEK, RIEVeeco, ARAZF AL EFEZRIMRD, FiEH T2 K%/ = A2
KO EFERK, FREREAZ QR TAZALHITEEMOITERKR, FAHR, A48 X 008 %K T T EEAN T ZABRAR @ e F Pk,

M3k, 2542 RDL 2| 8 F A8 3L (TSV) . #AEARoabs,

H b ZAVAA LSRN G AR KEMAEE R FE Gz, 210k, 8RS A KERKZAT, &3 R Ainterposersy L.

H%éi\qué Single—crystal |l ine diamond

J, PR Strip l

UBM Etch

Litho Litho SCOEMREICTERER, XRH TEeMERERE P

| | 2 Fl o 15]4=SCDi id 4% & 3, F 4% 72 SCDA & b 4 K GaNE 7 #%
E % HERAAERBRE . RAfm, KO0 Fe A5 K T
EEﬁ E Edﬁ ﬁ E :Hﬁ o = AR W A e h AR

Defining Clean, Lithography: Resist ffz Ay 2N & Pol ycrystalline diamond
Deposit Passivation Deposit resist Bumos Stripped, : : : ‘
Passivation [ Layer: Barrier applied, |:>|atch)j Barrierand [ Reflow K@FPCOAE KM KL )T R, Rakay /) Ffaiiehid
Layer Lithography, f and Seed exposed, Seed Layers AT, AT K EMH. REHT LA B
Etch Layers developed Etched ALK, PCDAKILSCDM ¥, (2R X HF@mE AT %

iR,
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SiCa A3 Interposer i BT &7 /) h Imﬁzﬁf

« #RIESemivision, LH G RINKERZBR S EF—rATR, &5 EE, MGk, KIFHAL. Ao (TIM) F. §FX&HE
H#FE, REALE100% ARKREZBEEZTE, AMFEAHN “HUE” . IHERARERARIEHRXAIRHHEVIZREZ
— RO RBEFHAEE ANKXBELETHERRZFERFEG T BRI, FEL5IIANSFHIMHE, Hlde: SICAHEF,

« UL FPiotr Mackowiak. Jared E. Payne%F A A €. £ SiC#yinterposer E# 7 i@ 3L, Bonding5 48 ka5, &AVIAASICH T st
A3 aginterposerft T BT a9 45 5, B ASICE Lt AN FERBHHIR S FHE R FE L%, SiCAE A CoWoSH#Si interposerk k%
RECEZ— 2o eH = Al
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Fig. 15. Macroscopic image if the SiC interposer with two flip chip assembled
chips.

_ L. Silicon Carbide Vias (TSiCV) for SiC Interposer
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SiCARBALEMZEREEXERKFLET L INHNSIHR

|

tRAESemisam, FfpEArEREEZZXF ASICHERIZAANRE: —Z#8H, XHBM Z A8 EHMRK K, GPU AF 2”4
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HUAXI SECURITIES

REME, IEORIARCET /R TE, AETHANEFANRCEARTMHRIR;, —RAFALGRE, 5HAGWHBERIR,
SIC#) REMZSHF S,

B : SiCaystH45h 2 F LTSI

Lower current leakage
higher voltage withstand

Max. temperature

Forbidden bandwidth (eV)

Max. frequency

Breakdown field strength
(V/cm)

Saturation electron drift rate

(x107cm/s)

x:

Better cooling

Thermal conductivity
(W/em - °C)

High temperature

M & (Property)

¥ K A2 (Mohs Hardness)
% & (Density)
5 & (Melting Point)

#EFE (Thermal
Conductivity)

# %4t (Bandgap Energy)
te 452 P (Chemical
Stability)

5 & A s (Reaction with
Oxygen)

5#& A A (Reaction with

Melting point (°C) resistance Fluorine)
53 AR (Reaction with
Chlorine)
BB TIHRE www.ipoipo.cn

a5 H (Silicon Wafer)

6.5
2.33 g/cm®
1414° C

148 W/m+ K

1.1 eV

st iER (Relatively
Reactive)

% mSi0, (Forms SiO,
Easily)

% mSiF, (Forms SiF,
Easily)

A% & LS4 (Forms
Volatile Compounds)

SICAMMAE., MEFXHUMIRLEAETSI

HEE G E (Silicon
Carbide Wafer)

9.5
3.21 g/cm?
2700° C

490 W/m =< K

2.3 -3.3¢eV
#.Z (Extremely High)

2% T 7 mSi0,4200, (Forms
Si0, and CO, at High
Temperatures)

mAEETARAL (Slow
Reaction at High Energy)

SRR ET4RRERE (Slow
Reaction at High Energy)

Wayon. Semicorex. 2 ®iE #4750 BF
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t#A&Nature, 3D E b RiE R AR FEah BHEIL (TWV) &FANEER, i%mﬁ%ﬁ‘kTﬂfJ/\& ANNE R, XENE R T IAERE
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Ke#he, ARFEZLASFHAHEYGPNEREZINSHER., EohaibiE (SIC) £—FMEA SFHMEMF TR, XIAEMNTRES
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B: SiCT#H &S E T L LIEXRMAEIL, betdiirk B IK g B

Jared E. PayneHF AR H T
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53O 69 # A L B AL 5 4R 7
77 k¥4 H0 38 i3S Cah [/ 49 1T
LY AR e K, fF B XA
BARAZN TW 4949451k
TIEE &, KT 100:
1. 2R, FTETH
H KL 45 %) 2% dE AL 238 FL

omse B TR 5K E TR E

et opb, B L BPAE WL I e 2R
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SICALMIEE LB TSI, AV RITFLE. BH%HA 1 Eriuezy

AEFESemivision, &£ COWoS-S ¥, ¥ NE L5 TSV HELSTREH EWE TR RZER, A, —BEFNERTHRILZIAR,
2 FeARAE T e 72 2 Bl LA, AR E AR EAE A Lo fLiz (SiC) 4?7@ 4’4\/2-3%%)?&, g 12 A ) SiC--AR 64 3 Pk Fm HLAR
BB MR IE R AATT M, R R SUIRAE PN E B A 69 R T A A A IR
A& 4% {Nonlinear Thermal Stress/Strain Analyses of Through SiC Via) , SiICF/n™EA&£F @i bit I~ E LR £ 5E06 8 1 F= )
) R

K : SiC#interposer &N /1 7 & 89 & AL F4£4Si interposer

Radial Stress Radial Stress
250 400
350
200 260
_ 5, 20
I : (MPa) g,
! 100

ol 1 T R
I 0
A B E
A E Location
Location
uSi mSiC @) S ESID

Axial Strain : . . ux=0, Axial Strain

—_ Axi-symmetric about y-axis uy#0 ——————
<‘ E ABE v‘> 3000
2500
T

=
c"S"r PRy L Symmetry about x-axis (ue) 1222
Symmetry about x-axis 400
200 I Fig. 12. Diagram of fully Cu-filled via with Cu pad and e I
0 Finite element model g
Fig. 7. Diagram of partially filled via and Finite element c D F ) F
model Location Location
®) uSi mSiC ®) uSi mSiC
Fig. 8. Radial Stress (a) and Axial Strain (b) of partially Cu- Fig. 13. Radial Stress (a) and Axial Strain (b) of Si and
filled Si and SiC interposer SiC interposer both with Cu pad

ugh SiC Via) . # ®&iE K5 2B 27
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SiC/ Interposer LAY Al A 23t — V¥ B AR L3RG ERRILF

1 i VIE 25

HUAXI SECURITIES

A& & Piotr Mackowiak ¥ A9+ L, N4 T (SIC) T4k T aé’ﬁfﬁ S EZREK, FRARRE R TIFAK200um E 7 47
2 BAASICE NN E, T RO Z B AR A TSICH F oy w5 bkt bt, B2 WA RI3DERRET 242 A T A,
WA SR LK, SICEAEGRETH»BE: HFEK A0W/MK (RaEG3EAL) |, HIBKE K (4.3ppm/°C) 5% K

B ERA, BAEm i, XaRIEH AR K,

s S , T KX JHSiC interposer &
SiC

THEE H1002% & T K95°C 4 £75°C
- ,ms., R A [&45.30%
= R EK 24
HIEIE 4 4250%
ik B A 20%

E: HIER T F T L AR A8 KR E

Fig. 16. Cross section of the SiC interoiser with flip chip assembled chips.

_ L Silicon Carbide Vias (TSiCV) for SiC Interposer
B RAT RS wWwwipoipo.cn LR LI, BRI R 28
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l
! SiC (#xfibsx)

i P
I

HFE B, LEFF,

I B89 T 47 14
ST PR

5 4A-CoWoS A sk &4 42 4

S E, ik, KR Interposer¥.,

s |
SiCHZ MmN
4 %CoWoS X
B+

Interposer

=R

PRI : Nature. AL K. SemianalysisS /AT T2, £ HIERHT TIT
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o ARIEE FaiEt, 2025F: aRaEEAK (63 TF ) F 7843007 f/, H+F+ E EL30~40%. 2028F M : &R
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o HAMFIBF 42 270% CoWoS#H #:SiC interposer%%ﬁiﬁ , W305F*t & %A482307 k 12°FSICAT R, F3£ 49207 K 67, mAZ L AT
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e . TSMC CoWoS =4t (77 kA sk [)
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ot AL 350 337
e (F/S CP Sorting) - SR DA 300
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Interposer 9 < «“a-"’"‘ﬁ : 58% 8 &K & 137
HAEE . ! 150
Lid Attach and Die Saw & BS Thinning 100

BGA Reflow Flip Chip Assembly & C4 Bump
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F B A REASICHK G IZANE K, B& = b4k

o HAVAIBTLiE T B KapFIREIRIT X R CoWoSHIAZ &K%, A TCoWoS Interposer®SICK % & 43 = fe, N Treadt—F
K E £33, AmiEahiT kA 12°FSIC K&,

0\ 5) AR A6 (7 A /) BRS 8= 1 L 1274 4 L
D AR R Lt AR A A TR 8] 41.02 # P~ MEL Evjmf%mz#*ﬁiii\ v PR ( EP kaﬁi{lﬂ ]X

b RAHE K F SRR A TR 8] 37.1 B ES e 120 HOR AR AL AT R,
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