S CRESSEM

CoWoS a4 CH|E AAl Z2MA L =S5 7Y

e
= 0O
24 BN

CRSM-AI-2026-AUTO
2026-06-01

Cressem Al A|AE! (Rt=
AUl B2 (Confidential)

v1.0

d44d)




CONFIDENTIAL

X

Yo

CoWoS

HR/BHE

& (Process Flow)

At Z2 M2 (Inspection Process)

pal
(=]

g

C|
[

2M (Defect Analysis) . . . . . .

st
3

= =] o
F2 EE_OF T

22F 2A YHH2 (Failure Analysis)

.M

FEYYS A AIB™ HALAEZSE .

.13

CRSM-AI-2026

g CRESSEM



CoWoS B T At Z2AA U 22 8 24 B4 CONFIDENTIAL
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{24 BIA

CoWoS 34 HHAE AL ZZHA Y =T F
TSMC2| CoWoS(Chip on Wafer on Substrate) Ifj7|2 249

1, ZF 3PN LYY TtsS 22 S KIS AL L Of

CHS wrot

=
1S AAIBLICE

| o

CHAE ZAt(nspection) Z2MAE

=
=
% H _/'\_%(Y|e|d) okkl-o °|o|- 2|2-|O| 74}\|-

i 1o
ol

He/eld

1. CoWoS(Chip on Wafer on Substrate) 7|=2| d2| & H|7{L|Z

CoWoS(Chip on Wafer on Substrate)= TSMCIt Z£&=5t= ATk I17| 2 (Advanced Packaging) 7|22, M2
CHE 7|ls2 712 Cteo| BEeX| CO|(Die)E otLtel QUE{EA(Interposer) fI0 +EAH 2= Bijx|5t0| HAZESH=
25D 7| (2.5D Packaging) 7|=9| CHEZAQI HE{OICE 7[&e| HMSAQl m7|d A0l oY S
7|%t(Substrate) fl0f A&st= 401| UZ3UCHH, CoWoSe A2|Z QE{ZH(Silicon Interposer)S OHHAIZ2
%% Hod EZ'(Loglc) 3} DY E of|22|(HBM, High Bandwidth Memory) Zte| G|O|Ef A& Z=2E

0] 7|29 splE AMe|ZE QA W2 - OIMEt F2| BiM (Fine-pitch RDL, Redistribution Layer)2t
TSV (Through Silicon Via, A2|& &5 =)0|Ct TSVE Soff QeI o] ATt} SHEE 202 HATIOZ M,

ol

&1k 3 Atoj2] HojEf E2E8 &E5t M7|H M A AH(Latency)S 22S}eHCE ZRHH 22 CoWoSe
Z04 Goje M7t Bl Al 7157, HolE A& CPU/GPU, d2|1 1ds ARE(HPC) 2HE0M
Q7L|= o5t CHY Z (Bandwidth) & 228 4= Q= QUSR0S S2MO 2 2t2| Q4T

e\

ry

T

i

. 0
Q
Mo
)J
OH

X

Front-end)O|AM 2| DO|AM| =& (Scaling) SHA|
o= AlEO| 25 91 3|2 M58 20l AURZ2= 4 4 2 Alofl 43517
Ol Aol ©2t, 5 (Back-end) FH0ML| d& FCiS7t i FYHC 2 F45tRUCt Of2{st Tf2{CH 9
3 K0iM Cowoset 22 AT 17| 7|&2 'More than Moore' A|tHE 0|l 24 93 salist2 UL}

12
E35| MHd AI(Genera’uve ANQ| ZErxol Mo 2 QI NVIDIAS| H100, B2002} 42 s GPU £=27¢t
§

(Moore's Law)O|

40
2
1o
_l)i

oo

= =

A 22 |(LOgIC)9|' EHIEE'—I(HBI\/I) r |2] HIOIE1 HE S *(Bottleneck)e o Zot= Z40] 49| 20| =7
IH20|Ct. CoWoS= HBMEZ =2 2t =2|dez 0 7k Mo vix|gtezi ZI&5-qHH
QIE{HUE (Interconnect)E 850, Ol= & Al g4t H&0| A1 Z2E 247} I

&3 17|13 (2D/2.5D
=11 1712 (20 CoWoS (Advanced 2.5D)

Conventional)

2 07| Organic Substrate (87| 7% Silicon Interposer (2|2 QIE{ X )
HE U AjHo 2 LS (Micro Bump &) 0f2 =2 (Fine-pitch RDL/TSV 28&)
Ihst (43 o TSVE E5 H
HolE] cHel= A3k (/0 4 2 2H24e] 3) ;,'jf* keI TVE S9 88
[a—}
£ A 2 M=
29 e Sue JhA oyt 2=l Al 7t47|, HPC, 0| MIEE 14s

SoC
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3. 7| LA} AAH(Inspection)e] ZHM
CoWoS 3382 538 tHAIVt 246t AFEElE A7} DM E4E 2 2 7Hs40] 7|stE2asdo 2 £0HX|=
EXg Jrict A2l2 QEZA 4| 0| RDL B4 243, TSVel £2I(Filing) A&, Die Attach Al Zst
o o

Add(Alignment), 12|10 2|Z Bump & SHA|0f| O|27|7t7] 24 342 = AT 2 95IC}

£35], CoWoSe 024 7He| 117t &l (High-value Die)& stLIQ| {7 |X|2 E¢lot= X022, T 5L O|A|gt
Zeh(Defect)0| | m7|A[Q] 7|2 O|0jA oifthst &4E Zefsict O S0, QIE{EA LHE| D|Ms
Tt (Open)OlLt E2t(Short), &2 & 7t DIMIEE D|¥ZE (Misalignment)2 7|4 §4 #otE Yoz #ot
OfLiet, 2|Z AEZ2l L2888 22422 gl&stct,

2t CoWoSo| At 28 (Yield)S &ES517| QsiME 2t 27 Sz AAIZH| 7712 HY HARL
L4H0ICt Ol thedt 2 MES gof, &5t AAHAOI, Automated Optical Inspection) 2 4l B|H 7=
k2510 2o YOS HO|Egtetl, O|F Sol 38 HSE A 0{st= Asd HAF A|ARIS =8 26Tt &2
H1M= 0[2{5t HYZ Of2f, CowoS 82| 2t CHAE At Z2MNAE Holot, LM 7158t 22 =2

3 al

59| 2 r
Al 70| TE 5} MBS AEHOR 2D BTt

CoWoS 2 34 SE% (Process Flow)

CoWoS(Chip on Wafer on Substrate)= TSMC?t F&6t= AT Ii7| 2 (Advanced Packaging) 7|82, M2
£ 7|59 (Ol: GPUt HBM)E stLtel AelZ QIE{ZEA{(Silicon Interposer) 2{0f BiZ|SH0{ =115 Cf|O|E
St e AZS A%dShE Z|sYUCh 0] S3F2 LutHol o7t &2l 20| 2" (Wafer-level)Ofl A
Yot &= HA(nterconnect)O| O|FN B2, 2 THAOMS| 3 |02t A LI WA 22 BE4=
o AT EHUCH CoWoSe| M4 54 S&2 I A2|2 AU EA HH(Interposer Fabrication), 2! & (Die

Attach/Bonding), MtiMZ &/M(RDL Formation), 12|11 2|& 7|Tt AMZK(Substrate Mounting)2| tHA2
TFEELCH

[RE =

C

_'_

J9ox

1. M2|2 QAEe|Z A & T (Silicon Interposer Fabrication)
CowoS &9l 7t¥ 7|z0[at siMe 7 7to| O|Mist AESE HYE S=20 HM2|2 QAE|ZA(Silicon
Interposer)E A|Z&5t= ZQLICH O] A= AMMA BEeX| M3 (Front-end) 7|£0| T7|d 340 ==
SEfJ LY,
+ TSV(Through Silicon Via) &/d: H2|Z 0| LHFO0|| 2] 2E M= TSVE 2
AT (Top-side) 2t 5tEH(Bottom-side)2 M7|H 22 HASI A7t YO|HE f22=2 St

+ Via Filling & CMP(Chemical Mechanical Polishing): &A%l TSV WEE F2[(Cu)2 |2 =, S5t 7| AH A
7 HE

HOHCMP) 58S Soll S HESIELICE 0] 2HolM EH AH27|(Roughness) 2t HEHE I} St &|2| QtO ™
£ 32 Bump @ Al 20| T & USHCH
- Backside Thinning: TSV7t HdE ¢o|mo| SIHS 01 S Zotle SYYLICE AEZEZ Q| FHE
Z|ASt5t0] IH7 | 2] A9 £0|8 Y21 17|13 S48 HdEL
2.2 A= ol ofo|3.2 HIO A (Die Attach & Micro Bump)
QIEZA ZH|7} 2= W, O 2o 2gs 22 (ol Al 71572t o22] (0]: HBM)E Hix|st= A2
gt

* Micro Bump ¥4d: QAEEH O IHE(Pad)et & 2te| 2O|M HES 23l 4 um ':._-?9 oro|32
HIZ(Micro Bump)E YEEULE Of s & AOIQ M7|1H S22 Ags 5i0, i =2 L=(Pitch)2
B 2| [ OfOF Bf LY.
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. Die Attach (Flip Chip Bonding): | 28 QIE{Zx 9o HUsH Saiss 2HYUCE 0|7 Die
Misalignment(3 O|H)2 @x|517| 95t 2HY 2¢ 7|20] @ PEUICE 2/0] QIE{ZEAO| Y 9|9} Fts|
U|5H2| Q2P AT HS E20|LE T (Open)O] LALBILICE

- Underfill 23: 203} IE{Z Afo|2] O|A3H 2+ OIZA| £2|(Epoxy Resin)e} 2+ S22 49l o,
S |4 (CTE) 20| 2 Q13 22|H A AZ 2H515tD 7|4 22 LT},

w
N
——
==
——
X
[N
Ql
%
o

HZA (RDL & Substrate Integration)

S, QIO ASE SICt 7|ZH(Package Substrate) 2 2 HESt7| {15t 2714 Q1 M

- RDL(Redistribution Layer, Z2jj4Z) &A: QIE{Ix ACHO| D|MEH Y&£23(1/0) HAIES O He 7HH9|

7| Z] 7[¢ TRt HASEY| s 24 M-S CHA| EAI5H0 2|5t S YLICH RDLE O|M| 2|28 dHst=

I EZA(Photolithography)t 24 S2H(Deposition) 382 ZLaHgtL|C}.

. C4 Bump / Substrate Interconnect: Q/E{ZA SI&HY| }ZI O§Z|R| 7|ZH(Substrate)= HZA5t7| {Igt U
I (C4 Bump)E YdYUCE O|F Safl AE{ZEA LHFQ| 1L A7t OjQl EE2 M LT}

CoWoS F2 34 314 24 H|u

au 2|2 AE{ZA (Silicon 2EA2 (RDL) oto|3.2 HI (Micro
= Interposer) == Bump)

21 7} 2714 O0|E] £
z2 9t SOERSAEEE o o el 2 o
o
. . Metal (Cu), Dielectric
SHAL A2Y Silicon Wafer, Cu (TSV) . (, ) Sn-Ag (Solder) &
(Polyimide)
x2 7|1& TSV, CMP, Thinning Photolithography, Plating Flip Chip Bonding, Reflow
H3t oizte TSV £HA, Wafer Crack RDL CHl/ciet, Thet g | Visalignment, Solder
Bridge

2ot 2 St 38 SE2=2 2, CowoS A= Sd0Me 2 TAOICE 5o &5t BAHAONLE M 7[A

Ed AL B4Ho 2 £UHE|00F BIL|CH £3] QIHZEXL| TSV Y THAIRE RDLE| O|M| THE o THA0f
C

O|27|7tA|, Lt=0lE (nm) T2 B EE RAISts AO| o2 2O HAYLICE (L8 A 7[8F 21d)

CHA|H ZAL Z2A|A (Inspection Process)
CoWoS(Chip on Wafer on Substrate) 282 TSMC7t £&5t= 2.5D 7|3 7|22, 22! C}0|(Logic Die)2t
HBM(High Bandwidth Memory)S A2|2 QE{ZE X (Silicon Interposer) 2|0 B3t 2% G|O|E HES
ToShE S8t SYYUULH SH0| DMgte( HS F27F SE6Hol| wat, 2F CHAoM Eilst= 280| 2(&
£ (Yield)o 2|HHQ S-S 02|82 CHAYE FLU HAHInspection) & A=(Metrology) Z2M|AQ| FZ0|
YLt

>

=2 MMO|ME CowoSel 2 33 Ao et FEl= siAl AL SH=nt
Metrology &) &MI5| 48LICt

FE=l= dAL 7I=(A0I, AV,

1. QE{ZEA A L HZH AAl (Interposer Fabrication & Front-end Inspection)

g g CRESSEM CRSM-AI-2026
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QIE|ZE A= CoWwoSe| il eaz, Zlat 7| ALO[O|A O|Met 8|25 Aot AetS SLICH A EX A=
Q0| TH 2|0 M HZE|D 2, YBHH Ol BIE X A2 (Front-end)0f| £5H= DAY ZHAF QPEL|CH

. HZEZA AL (Photolithography Inspection): QIE{ZEX L O|M 3JFZ2E M7 LIst
ZE2R|AE (Photoresist) TIHE Ao-l ‘374|01|A1 Z2%ts HEEHLCH IHE 9| sH4t=(Resolution), MZ(Critical
Dimension, CD)°| #¥XAM 12|10 =(Scum) 24 0EE AOI(Automated Optical Inspection) &H|E
Sofl A *I.’JEE SUE{ gL [E3:
https://ettrends.etri.re kr/ettrends/213/0905213008/09052 13008.html]
+ CMP(Chemical Mechanical Polishing) A|Z: QIE{Z2{0| WEI=Z R2|5}7| -rlﬁH S8el= CMP 33 &,
HH 27|(Roughness)2t T2t (Step Height)E £d5t= Metrology 50| SAEL|CH BEH=I} SHE L2

o
o r

O A T
HE dF 5 S

« Via & Metal Line ZAE QEZX LHEQ| TSV(Through Silicon Via) 2

/714 FAL2 HASIH =

49l RDL(Redistribution Layer) &4 A| 3|2 ChHH0[Lt Chato| Q10| LT},

ol M

(S |

OlM =% B2

o
=
=1

SHRISFLICH O[MISH Crack, Void, &2 24 HiMe &H 2d¥ds &4 =
RIHEAII 24 SHY22 RYUL= AS ATt

2. 3 A4 Die Attach ZA} (Die Attach & Flip-Chip Inspection)
QIE{Z A /0] 22! C}0|2} HBMES Hi2|5H= A2, CoWoS 348 & 71 =2 FUEE 275H= 2 LCt
- Die Placement @& ZAl (Alignment Inspection): 0| QAE{ZLA o] HA|E (2|0 H&T| Q2| U=A]
BoI5t= FHYULICE AOI(Automated Optical Inspection) 7|2 &835t0] 2ol ZAA(Centroid)2t
2[™(Rotation) 225 pm (2 SZELICE O|MSE 0|ZZE (Misalignment)2 Bump &g 2 2 A& dY
RFE Of7| gL,

« Underfill & A3H2 AL 210} OIE{ LA ALO|Q] HI 27+2 2= Underfill 22 &, 7|Z(Void) 244 o= gl
2 HEiE AAFZLCE Ol= @M A4~(CTE) »t0|2 st Z2|H AEYHAE 2tefste O HMAHQl g
RLCE.

+ Bump/Micro-bump ZAL 3t QIEEXHE HZASH= 00|22 HI(Micro-bump)e|l =0[, A&,
A (Pitch)2 23 LTt AVI(Automated Visual Inspection) A|ARI2 #HIo| Elal ek BZ(Insufficient
Solder), &2 HZ 7t H3IX|(Bridge) S14E 1522 A HESLCL

3. RDL(Redistribution Layer) % Z{t{/d ZA} (RDL Formation & Inspection)

RDL2 29| Y= (/0) ES QIE{EA9| et HASHY| s ABiMSHE 5H2=2, Cowose| 4=
S ZAM(Signal Integrity) 2 Z& A= 2235t ShA|QL|C},
- RDL I{& HY ZHAL RDL2 0§ O|Miet MZFS 7HR |22, LBHHQl AL HB|2& StAZF UASLICH DoidE
st 310|F 7|89 AOIE AF235I0 RDLO| MZ(Line Width), 2tZ(Space), 12|11 THEIQ| 21l (Kink)O|Lt
Tt (Open)2 ZARILICEH
- Layer-to-Layer @3 ZAAL RDL2 CHE 22 Yd=El= 497 HRBZ, 487 S 58 S Aloje] &
HEiE dAste 40| 0 S2UCt 3¢ d8 k= 2E W79 dY|1H EHE ASAPle F2
HAULCt,
- Dielectric Layer ZAL RDL AIO|E HASH= FHUA| 2o FH 4LHa Z&(Pin-hole, Crack) FFE
23Y5t0 A Ot2|(Dielectric Breakdown)ZE Of| & gFL|Ct,
4, 2F 07| L A ZZ2NMA 29 H|W
2t 38 HAOM 275 = AL 7|2 S48 Bl wotH O3t 25 LT
6 & CRESSEM CRSM-AI-2026



CoWoS 3 HAE At Z2M A Y

2 (Inspection
Item)

SHA AL 7|& (Key
Technology)

CONFIDENTIAL

AL 54 (Objective)

CD(Critical Dimension),

Interposer AOQIl, Metrolo
P Surface Profile ' o
Alignment, Bump Height
Die Attach 9 A PUMPREIGNL - po1, AV
Void
Line/Space, Layer .
RDL P y High-Res AOI, Metrology

Alignment

Package Warpage, Solder

Final Assembly )
Joint

AVI, X-ray/SAM

5. AL 7]&2] 2181 AOIOIM Al B|2 2

CoWoS 3d2| O|Mat7t 7r&5stEof| whet, 7[Z2| 12l 7|8 (Rule-based) HAF &4l
O|M|3t e 28t 27 HS0o| 2 L0|RE 1E3517| 2/5l, 2/20|= Al H|M ¢
oot AL A|ARI0] == JAFULCH Ol Hest 2 HYS 90, =29 7
OjEgst] 88 0|=5hk= AOE ME2|(Smart  Factory) -_rL°49—| A
https://ssl.pstatic.net/imgstock/upload/research/industry/1683679716802.pdf]

CoWoS CHA|E AAI ZZHA SEE

I A THE
et

=7
ST

-

stAof 2™
Vision Algorithm)S
=50t 34 HO|HE

guct (&3

oi5H Ql&LCh

nterposer Attach RDL ¥4 Final Data

= D2 34 ackaging Feedback

ZE/CMP 2F U 2 ZHf M o ea
Cé U HEIE i\ &3 (Alignmen THE (Line/Spa Eﬂﬂzlﬁ‘ ol Ai.%&%lﬁfﬁ?
AOI/MetroIogy t) 2 Oo|3 2 ce) U 27+ A Ck") (;\(f?zld;/ﬂf =22 Ii|;:l=i|. ENY

= B AVI A} AOI AL er aEE
FQ B 7 2AM (Defect Analysis)
CoWoS(Chip on Wafer on Substrate) 242 TSMC7t £E5H= 2.5D Ij7|2 7|&2, A2|Z Qe (Silicon

Interposer) £/0| 22! C}0|(Logic Die)2t HBM (High Bandwidth Memory)&

Z0[A| JII | (Fine Pitch) 2 HiX|5l=

e JHYLCEH O] SE2 YeHHQI m7 | ECH 2N =2 AALE 241510, 28 UM Al HA| A|AEIC| H5
AMotLt 7|s OHH|IZ 2ZELCH M2t 2 33 HAOM Ydste 2% FdS AAXez 2F/stl, 1
=2/ 7|14 HHLSS Olshol= A0| =2 (Yield) 2| A L|CY

= MH0IM= Cowos Z¥o| oy CAE=z edste T2 =Y RIS Interposer ZE, Die
0]d&(Misalignment), RDL(Redistribution Layer) & Bump Z&e| M| 712 2ENM M= 2MEtL| LY
1. Interposer & 55 R ATt (Interposer & Base Layer Defects)

QI = 22| 211} HBM ALO|2] 2114 T|O|E S& S-S £stH, 04 O|M|st 3| = THHZ &L T O]

2|
SAOMel B =5

2492l Die Attach 2 Bump A CTHH O A

7 g CRESSEM

40| 27tsot22 27| JAPL O0if
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M
o
do
ot
N
0]
Ol
el

g
Jjm
N

T
z
ris
E
(1]}
ook

OIE{IL | L O|M| 3|2 Zte| tH2k(Short)  ZHF=(Scum) L= AlZHEtching)
Pattern Short/Open o o - _ _ oL
&= 44 (Open) =T U2 Qs st Az MY =5
e

CMP(Chemical Mechanical Polishing)
QIR HHO| HAY| S7tY Ho| e &= &2f2|(Slurry)

=
Surface Roughness _ -
2 HEtE (Planarity) 28 =022 YY5IH, =5 Bump
A

sl =2 (Electroplating) 242 0f| A
- TSV(Through Silicon Via) LHE2| &l JIAHIZ 0|8 T M2 s
Void in TSV oo _ o= _ o =
37H(Void) A =02 WS, Mg St LY &
2= g
. 22E otg 2| 0|5 = 3 FH| WY
o BOIO| O|M TIE|Z (Particle) 2 R718 oS- T o°
Contamination e FAZZ Qlol Yo, 2|2 THE Q|
= chets /Y

TSV(Through Silicon Via) 22 Al& 2AM:

"
CoWoS2| BAIQ1 TSV BHOA LAEHE Void(B2

e =t 2FHe 2T S SHLHYLCE TSV WO d9E
Voide 7|4 H&(Q)E 843] dSAZ & ofLzl, 1ds FRYHPC) BEM Ldsts S8 2422
YESHA| Rt st EH AEASE REYYLLL Ol 2= SYZ A+ (CTE) 2f0[of st 2 (Crack)22

O[0fA Aztof L2 d= Tha| LT,

2. Die D|AH g HHiI Agt (Die Misalignment & Placement Defects)

CoWoS 58382 Ae|Z AHIZEA [0 22| C}0|} T2 HBME JLUSHA Hix|sHOoF &FLICt ofuf Z4iisH=
Misalignment(0|d &)= HZ (Bump) 22| &= =TS OF/|stH, Ol 2 d7[34 ¢ & A= 00| L|C.

« X-Y Axis Misalignment (Z™ 0] 2):

CIO|7t AA|=l 2FHAM 4= pm O]4t EHO{Lt= SIAQLICEH O|= Die Attach &H|2| Pick-and-Place 2 &= A{5t,
E= QUEZEAO| Fiducial Mark(?|&d) QA @I 2 Qlolf ErL|Ct 0]EZ0| Ed5HH Bump?t Pad AO|2]
S (Overlap) HHO[ ZASHH Y= 0| SItstAL, g 32 AYe Bumpet ¥=st0] Short(THeh)E
S,

==

« Z-Axis / Tilt Defect (5 < 7|€7| Agh:

CIO|7t QeI of QtzteEl I ~THEZ RFA|SHZ| Rotll THEo=Z J7|20{Z|=(Tilt) FAYULICE Ol CHO|Q| FH|

23U (Non-uniformity)O|Lt Pick-and-Place 2H&of|A{2] 2tad % 10 7|QIELICE 7|20{Y0| 25t £
Ao BumpOl| 2= 5t 40| 7t BumpZt THEE| 4L,
=20| YAHEHLICE

- Warpage (3|0{3):

224 2 & Al0|Z2(Thermal Cycle)ol| 2|5 QIE{ZH |7} 3|0 R = S&YLICE CoWoSet 20|

te

Lt co 3z 327}
S5 39, ME 210 I A4 (CTE) 20|12 I3} 25t Warpageis OIA| T2 Bump2| S2|% &2

tO|Lt

g CRESSEM CRSM-AI-2026
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CONFIDENTIAL

L 820l 0jM REE Zefsts T2 ALt

3. RDL & Bump HZ ZAgt (RDL & Bump Interconnect Defects)
RDL(AH{MZ)S QUE{ZEA 2| TSVet CI0|2] BumpE ¢ Z&st= O|M 32

=
o
2Eote AR YULICE O] oML BE2 AEL| 17|14 E4 2dA= 2

A. RDL(Redistribution Layer) Zgt

RDL2 Of% Sf2 2453 (Cu )22 #EEE 2, 34 & D|Mg H40f = 2IZistA| BrHEefL Tt

+ Short (Th2h): RDL IHE AtO|2] 7*74(Spacmg)0| S JEoM & 2AFS0] AL, 2= of
2| (Over-etching) 2 Qlslf Q1 21210 HZ = AHYLICE Ol= HI0|Ef £1Z9| 7t (Crosstalk)S Y27 |HLt

Y HEs R

+ Open (EHd): RDL THEL Q|
NS =22 Ql5H EHAUGHH,
A
=2

Iu]
AN
tu
I-H
E
=
=
“8

%EOIA—IOlLl- AlZE —3—1"0‘”A‘|9_|

L5/t BOA|= YL 9l 2d Mz S8
M= F2E AHSH0] o e 7%% S5 2SIt

=13
a

B. Bump Y Solder Joint
HBM2Zt 22| Cto| S @125tz 0t0| 22 Y (Micro-bump)= Cowose| ¢12 A=S Ayste iy 4Lt
© Bridging (S3): 212t T ¥R AOIE £ (Solden) ZHEE 0_475 |01 #els @é;ou'utr. ole %2
Reflow(M7tE) 3 Al £H9| =5 A S "

Shorto] 2{Z2{Ql Q10| FL|C}.

[l

0jo
=
[p]
=
-]
Q
k=)
I

EE

=
10
_t_
r°l
hkr
E
o,
(@)
0
=
HU
201
nx
0=
el
=2
[N
N
X

+ Void in Solder (£C W 3=): X W=F EEE Yot IHE MOIQI Z Y| 7I£Lf 9l S0 drl=
AYYULE ol £HE HFolM2ol Ltat=(0xide £ E
=c|d 2k ofelE zefigfLtt.

=

l'->.i

o
r
n
o
rir

N

g'y
e
X
o

+ Insufficient Solder (&0 £=): HI0| =& &G0 40| AAZECH A2 B
UAAAH D2/05 2tF0|AM SHA0| 2|5 Open(EHd) 2222 00|12 71540| O =& LTt

[29f: CoWos 2 = H|7LS B|u]

ZAL SN &HE (Key

g 29l (Root Cause) !
Inspection)

TSV U5 Z2¢, 32 IHH

Interposer TSV Void, Pattern Short CMP/Etch 27, Particle ol A
" O
. Misalignment, Tilt, Pick-and-Place Y=, CTE = X-Y-Z RE HUE,

Die Attach B} .
Warpage 2t0| HELE (Planarity)
Bridging, Open, Solder Reflow 2% A|0f, Solder Bump Pitch 72t4, &&Hs

RDL/Bump . -
Void Coaf A (Shape)

Olet Z2 CtZHHQl = RIS Tt R0 HAIZE HE0| S7tsotH, Dol st ZAHAOI/AVI) 2
A Edg EMste 7| Z4(eFA), 12(n HHE 2 2dst= 22| 2M(pFA)O| SEAH2=
O|20{ MOt 2242 8 JHMO0| 7tsLCt §3] 2[22| DM Z3&st Mo e, Al B Yne|sS St
O|Ml 28 (Sub-micron defect)2| Ats HE 7|=0| 38 o2 22| iy ZYHo = 245t YSLICH

9 g CRESSEM CRSM-AI-2026
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CoWoS(Chip on Wafer on Substrate)?} Z2 DT {7 |2 ZZOIA 2l
Pitch)2| © X (Bump)2t 225t RDL(Redistribution Layer) 722 Qlal th&st &

Cause)2 THHSI7| HBSLICH T2tM £E(Yield) 2HMT AM2|H St E QISHA= A7 EN HEIE 2A5t=
M7\ M (eFA, Electrical Failure Analysis)2t 22|d t2E 2 22st= 2|4 2M(pFA, Physical Failure
Analysis)O| R7|H 22 AeE A|A X0l 2 &4 (Failure Analysis, FA) Z2M AT HA-H QLY

1. 47|14 &M (eFA: Electrical Failure Analysis)

H714 24 (eFA)2 MEO d7|1H A E It 20| Lt 2| (Failure Site)2 =IF4 22 20tU=
H|Tt2| A (Non-destructive) EE&= YHIFD| A (Semi-destructive) 24 EHAQJLICEH CoWoS &0 M= HBM(High
Bandwidth Memory)2t 22| Ct0|(Logic Die) 72| QIE{ZZ A (Interposer) HZAA & TSV(Through Silicon Via)2|
7|4 HHd S &elsts A0 Lot

2 2432 Y IlY:

+ |-V &% (Current-Voltage Measurement): 22}2| HF-42F 5MZ M50 THek(Short) E£= T (Open)

- 7|4 m=2Hl (Electrical Probing): O|AM|SH A= £2|0| Z2E FH(Probe Card)L} OI0|322 T2E (Micro
e A|9:| Ez—l _L,:|:o| Z-|0|;(|- 224%I-|_|E_|._

[IJ _l

- 2|0]2] MF7 ZA} (LVP, Laser Voltage Probing): 2i|0| & 0| &3l &2|Z LF2| Mot S2eS dAIZ22M
o7 2] LH2Q| S2f 3¢ 2|2 A= S IO H 22 ZHAFL(C

- ojjc| 25 EMAF (ECT, Eddy Current Testing): 24 BiAM 29| A4S 8H0I5H0] O|M|EH 324(Crack)O|Lt EHd

=

42 29| 22E mm HOM um S22 &8 LI7H= 'Localization'off AELICE. %;i@ eFAZ}
MME|Z| o™ pFA THAIOM SELFH 22|34 AHTH(Cross-section)O| 2450 241 CHAO| &4
QA &LC} [&3: jubrodev.tistory.com]

2. 22| &AM (pFA: Physical Failure Analysis)

22| 2M(pFA)2 eFAS Sofl SEZE 2 AHS YRR, A S2|d 25 Y Aot 22| HEfE
Tste CAYUC Ol F2 I2|H(Destructive) YAIS Z&SHH, L0|E(nm) AAHYOl DN £Z2E
&I5t7| 2lol o4 = 0|0] &H|7t SHE LTt

- F2EMIS YUY

+ SAM (Scanning Acoustic Microscopy): ZSIE O0|25t0] T{7|A| LS| Erz|(Delamination)Lt

H0|=(Void)2 HITH o2 AZFLICH Cowosel QIE{TEe} Clo| Afole] XBH AlEIS &olste o oS
ey

« SEM (Scanning Electron Microscopy): ZZ12lS ZAFSHO] EBHO| O|M|Gt &4
I{E{o] HHO|Lt HIO| Rk ZZ SQlst= G| AFZELIC.

njo

JHiER AL RDL

« FIB (Focused lon Beam): 0|2 Y& 0[&35t0 £ FAS FUSHAH Az (Etching)stAHLE HTHRILICE =&

2| 49| THH(Cross-section)S & A|H LS ZEHS 214 2atst 4 Q1A he AL 2H| LT}

« TEM (Transmission Electron Microscopy): FIBZ A|Zt=l 2EIH A|HS E5l 2z} THQ|O] AR LR7IA|

Zt2tstl |, AR A0 |L =24 7F stet=E(IMC, Intermetallic Compound
3. eFA2Q} pFAS| E8 2 M T2 A|A H|

CoWoSet 2 AT 7| FHoME F 24 LA &4 AAZt 5 2|9 HHUYLICE o He F

24
o
YE0| S42 HlDE ALY,

I
it
H
ol
0x
0
njo
Ho
iz
oot
-
iu}
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T 71 24 (eFA) =2|2 24 (pFA)
Z22 237 =2 22| 223} (Localization) =2F JEf L 210l 7 (Identification)
M MAH BTt A / B A (Non-destructive) 2 It2|A (Destructive)
F2 oy HIAME, dR/HY &, =2 (Path)  OM 72, ©H A 22 H&2
SHAI ZHH| Probe Station, LVP, Curve Tracer SEM, FIB, TEM, SAM
CoWoS A AL TSVHEY L ROLAIS MY 27 &0 HI YR J U IMC 4& &AM

4, A2 22 2491 FH(Root Cause Analysis)e| 224

=2 2| 2| FHEe el "oit7t 1 HOHE 2= 40| ofL2t, "eff 0| H=ot"0l tist §E Y=
AYLICE O F =01, eFAE Sdll £ RDL 2tele| tHd(Open)S &Qlst =, pFA(FIB/SEM)E &3l sliid £¢/2
=25 t—'.*EI(DeIamlnatlon)% LHIUCHH, Ol= 38 S YR Al=(CTE) 2t0[0f 2|5t %Q(Stress) e doiets
38 220 2 &+ AL

Olgfet &AM Ololei=  CiAl  H3F(Front-end)? ZEZE(Photolithography) =¢ HZO|Lt
S 2 (Back-end)2| Ex2|(Reflow) Z2M}Q 2|X5t2 I|SEIE|0| 2|Z2HO2 CoWoS 82
ZHAHO] ElL|CH [&3]: jubrodev.tistory.com]

T8 IS flet Al H|H HAF s}

CoWoS(Chip on Wafer on Substrate) &2 0|& &4 (Heterogeneous Integration) 7|=2| d&E2=Z,
ZO|M| I|Z|(Fine Pitch)Q| Interposer2t RDL(Redistribution Layer)E CtR7| 20| 7|&2| Rule-based ZAt
YAoZE AE B0l Aetel YeUTh Cowosel +8(Yield)S JThsIsh| AsMe Tedt 28 K2 Beg

H0of, H{AlB|Z(Machine Vision)t E2{d(Deep Learning) ¥12|Z0| ZATHE Al HIZ ZHAHAI Vision
Inspection) D=3H7F TLHQIL|CE

1. 7| Rule-based ZAAI2| stA|e} Al H[X 2| H/d
st HA f(AOI Automated Optical Inspection)= AFM0| o=l Lnz|Snt
YAIZ(Threshold)2 7[Ete2 Zgt2 EAIRLC otR|2F CoWoS 342 E44 tal &2 713 A7t
Z45H, Ol =2 1t4 (Overklll)I'_r 0| & (Underkill) &S OF7|&LICE.
- s OfE L 0jM| £2: RDL 2 Bump?Q| |27} =2 D[MsiZol| c2f, &5t 0|29t MA| Zes
T25t7| et FYUst A 20| ofHAJZUCH
- HiZ o2 U &5 WHo|: If7| Y M=o BrALE 20|, Y Z719| O|MISH 3}, Qlo|H EHe| O[NEH 22
S22 QI5l| Rule-based ¥112|F2 0|F 2otz 20Ist= Ut YUE0| &L
- HHY 7E"§.(Unstructured Defect) CHS =7} THEQ| T THd(Open)O|Lt THf(Short) 2/0f, DIAMIS
2 3eiz|, 2(Contamination), O|M =2 (Micro-crack) & HEHZI LESHA| %2 HIEYE g2 7|=
%*I'-EIZOE Ho|5t7| 0 olF &Lt

HEHO AS B

uOI'

2|
(e}

I£ S=5t7] floh 212 B3 HAF H] YoM HIOIH Stgs Sl 242
718t 8| HAF =0] ZtEete 1 AFLICE. [EA: H|O|H]

t= Al

1o
ol
rr

"

=
=

dm

2. Al 7|8 ZAL L2 Ee| Sy 7= AA

1 & CRESSEM CRSM-AI-2026



CoWoS 34 THE At Z2MA U S | 24 BN
Al | ZAF 1E3H= 3A A= &t&(Supervised Learning), H|R| = &5
43} st&(Reinforcement Learnmg) O| M| 7I1A| &€ ZAlo 2 8tAMEtD Q&L|Ct

2|3 2 syung

1o

ARl

CNN (Convolutional Neural

LSEN 2
_ O|0|E{(Labeling) &
2% 3h& (Supervised) 4|0|E{(Labeling) £

Network), ResNet, YOLO SAH EY 2T K8
0=
Ly
UE CO[E{RIS BEF
Autoencoder, GAN & HlolH == tor
) ) Y HRAE 7=, Y
H|Z| & Sk& (Unsupervised)  (Generative Adversarial bol= L e o
Network) HRE HolLts 2= XS
etwor Hsto2 2=
25| 2|z|80t ofL|2
K| 2BEo] M 28 | %] OfL|at
s tation) U-Net, Mask R-CNN &Eli(Shape)2t 212 (Area)S
cgmentation T ool 2 FYs 22

gg

#4444 2.1, Hefd 7|8t
CoWoS2| RDL 5&0{A
7|=0] A YLTH CNN 7|
E2(Structural Feature)=

7127|(Roughness) &4|E 0[0|2| E4

F 2 M RE| o]

(=]
wTT

HEAISH=

BllE{ (Feature Vector)&

Bump2|

CONFIDENTIAL

% (Unsupervised Learning), Z12|1

7|cH &3t

Y=ol EY
(Bump O|&dE, RDL
) A

oY HF
rz oo rlo

on

=

(==}

ZsH(Novelty Defect)
215t E47

[=]

2|9| Semantic Segmentation
Chae St M 210[7F ot 2 A

=0 Hx BH

FQHO|L} 7[E ACIZ

Al 27155 0[M| 282 &otd &~ A& UL

#### 2.2, 0|4 EF2|(Anomaly Detection)E £t D|sts 2SO

B 3PS £8 TS ol 2T C0HE &YotA|2t, ZE ZF2| 2Y CI0|HE AIMO| SEs= A2
=/ts& Lt o|tf Autoencoder 7|Bte| H|Z|E= && ZHO| REotA EFLICE 20| Z4AQl CowoS
I47|2| THEQS ShEotH, A80| e O[0|2|7t YALAS wf A4 22 (Reconstruction Error)7t 3|
2ABLICE O 22t W(Error Map)g Soff Z20| of e B2 2ot ME2R FH2| A80[2t 2|2t "H40|
ofd"s SZAo= QR 4+ JYFLCH
3. T2 TS 9IS Al H[H HAF A|ARIS| S8HH HE

Al H| ZALS| =2 Theo| AL ZH|Q| 58 =0l= A8 g0, A AR 34| &2 &2l A E dilst=
ko2 LIOI7HOF LTt

243y, C|o|E{ 7|Hte| B4 m|=E4¥i 2O (Closed-loop Feedback) & IL|Ct,

Al H|YE ZALE Sof +8E 28 E1I0|E1(De1‘ect Data)e thes| 2 THE0 O%|2| ¢, ME5F (Front-end)2l
AH| O2to|E et HESE 00 BLICt OE , §4 F#20lM RDL T 20| 3ot THEO| Alol| 2|ah
L= H, Y A|ZHe EE%’S(Photollthography) =2 AlZf(Etching) ¥H|Q| CIOIEHE 2450l 34 2UES
MAIZIS 2 B 5= ADLE ME2|(Smart Factory) #+810] 7HSEHLICEH [£3]: H|0|H]

=M, ZA 2 HE T o| E70| =X (Trade-off) SHZAYLICE.

Gy D2 AAZFO| BOF HAF &= (Throughput)E ASHA|Z £ JUSLICE O|E o
7182 TSI ZAF Y| oM AZFSHEl 2% (Lightweight Model)S
2 n2|Z0| 2 FA(ROI, Region of Interest)S W2 A AZHSH S oAl HA

g CRESSEM

Z35t7] 2/l Edge Al

S5tHLE, 12222 Rule-based
of tHaMBt s Al &0 HY

CRSM-AI-2026
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HAFE 43l5H= Cascade LR 2 HEHSIO] HAI E8S 2CHF}sHof T},

An, ZA B[ 2[Zst 2 HI0|E] 7t2] STHSFYLICE.

AlBIZ 2AL 29 Al 27| P2 HI80| WS 4 9OLt, Ol 2YUE UAS S5 AYHOI 48 0j2oR
AEILICH AR A0 T2, Al HIH S92 S5 SUSS 24%0IH 0.9%2 YR S TRUUS 4112
HE ARZE ZAMBLCH (22 Instagram] Ol ZAF 4S8 422 LAS2H 21H 22 (Human ErronE
20|31, Hl0[E| &S S5 A BHES ASHOR DTKY 4 7| HRYULICH

4. 22 AIH|AH 7|22 ]2

furas

CoWoSQ} 2 Z0/M TH7 | SEOo|A Al H[H HAt= HEHO] OfHl 4 QAQILCH &% V& EHIEE T
25t zt= A8 4of, Aste] 2= 2I21(Root Cause)2 0|&5}= 0f|A] B2 (Predictive Maintenance) 7|&1}
aE Ayt

=
A7t Z2to] HES B0 "0] 22 A2t S| & SN 7[A/S &E0| 95%0|CH" 2t el EHE
o

Hae 4 US o, Bt A RAH= 2145 2|0|9] &8 2[|A3E d4e & ASGLICH et T2 (CRESSEM)S
HI 25t ZAF ZH| 7|¢E2 D5iAE Z5HA(Optical System)2t IS Al 22|20 S7|Ho2 A= E§
E2HE HYSte o IS YSaHof &Lct

22 U AAHY
CoWoS(Chip on Wafer on Substrate) 7|&& TSMCIt =
(o]

SRELE, AIVIEY| 2 ds BREHPO) AlYe Bl g3 =2 1 S290| H= SHE 2 ASHCH

2 BIMOA AmE Hiel 20|, CowoS BFES 422 QIE{EA(Silicon Interposer) HALE
RDL(Redistribution Layer), Die Attach, 12|11 HBM(High Bandwidth Memory) ZAE0| O|27|7tA| 042
S50 O|Mst 3 HAZE 20 USLICH 3EQ| LHo[=2 =O0to) whet, Thast ZALE gojid nestE

AL ek (Inspection Strategy)2| £&0] A ZAIC] £&(Yield) &2} AL = A @42 EASIHELICT

St= At Ii7| 2 (Advanced Packaging)2l| dHAl
2t

r

Sk
S

CoWosS dAt 7|=2] ERIEL} 0|0 HE ChE XEs ChS1t 20| A ARLICH

_?_
1. dAt 7Ie2 EMIE: 20|A3t & 2|53}

A CowosS g2 OIM T2 (Fine Pitch) 7|&2] 822 Qlo Zeto| 377t SE2 2021 A2, Ol=
7|20 sk HA LA THAHIE Aot JASUICE Ofof Iet AL 7|s2 thad 22 o= ety AYL/ct

o 2ZEAFE 2SH HAK(UItra-high Resolution AOI): RDL 2! BumpQ| O|AM| Z2EE AE5H7| Qo O 52
SHA e HUSH 2 A|0f 7[=0| 2FELICE

- Al 7|8HH|M gng|So| Egh TS Rule-based HAME g0, ©21'd(Deep Learning) 7|Bte| Al Z12|SS
28510 0| 28 (Micro-defect)2t Z4AH2Q1 IHE 7tO] O|M|EH 2}0|E F&ot= 50| BHAHYLLH Ol=
R ZAAt(False Call)E 20|12 BA £EE =0|= &M S20| & AYL(Ct.

- Cllofef 7]8kof of|2] EM(Predictive Maintenance): ZAt 2HOIM £ E LTS HOIHE 24510 Y
E

HSS ARHO| ZAI5KR, 0| WS W Fulo| el BH 2SS HHHSE AQIE BER| 7|20
JhaBhE 2Lt

2. M OfS wok SEY BY 2M YA 75

FHBHE A% BHOIN 3 9IS | SIFME e e M2 Y30 Tag

(1)
LA
>
o
©
T
>
lo
o
N
M oy
Q'I_l
™
Al
i)
II
iz
)
2
o =
1o
ofm
=IO£
rr I
o
{e]
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CoWoS 3 HAE At Z2M A Y

CONFIDENTIAL

« AL ZHH|o| IESt Y ot2d £ 2 M 8t HBM 2 FC-BGA S ZFMICH IH7 | 7|=9| Bi5to| SH5HA cHedt

2 Qe HAF | il S EESHoF LT £3], CowoSe| 236t 12E BHESH CH2te A L 3D HAL

7|20 cist EAt7} X[ & E[00F LTt

ZA2Xo=2 CoWoS 349l £828 TS Ches| AN §=2 =2/ 20| otYzt, 'dofL; w25
a5t 7|(Speed & Accuracy), 12|11 HOL R|sH2Z(Intelligence) ZeE Ao|stn ZMSI=Lf'0f e
USLICH Al H|HM 7|0t Y HAF ZH|Q| ZE2 &5 BI=i| IH7|Y A|e] IHHE Z2Y 2= sial F=o| €
AQL|ct,

14 g CRESSEM CRSM-AI-2026



