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AOI 28 2% A1532] 0|2 U YTEH &8 2U 24 81N CONFIDENTIAL

AOI 2% 4= M=x2| 0|2 L YegEH &5 28 24 ELA

2 SIME ACIRIS B3t ZAD AIAES] 28t 42 0IAUZS Aex2l 021 Ya2a BN 2etaoz
HYBLCH DAY x| 1h7|Y SAOIMY AB-0|2 2HUS S5 22 HE(PA)I 0ZE HE(Pmd)S
QESD, BUY U 2| V|SS DR HY A2 BM5H0] 22 F2B YOHS BT

He U B
2 T HA

o O™

F(Automated Optical Inspection, AOI) 7|&2 Bt=4| & 1T X2} 3|2 7|ZH(High-Density
Substrate) A2 ZH0M AHFS FES 35t 3 #E(Yield) S Zd4= AdH2 & 22|(Quality
Control) CHAIO|CH  oiCf Br=X| 4tel T{e{Ctyol OM =3 Front-end)QI StAE I=5t7| Sl
&3 ¥(Back-end)2| 1Es}, = M I47| Y (Advanced Packaging) 7|22 2235| O[S0 Tat AOI AIAE0|
LIL|E= J|a Lo|E £ V|5t24AHo 2 ALEtD QL £35) HBI\/I(High Bandwidth Memory)2t 22 0t
Az FZ, CoWoS(Chip on Wafer on Substrate)?t Z2 2.5D/3D 7|2, 12|11 &% == Hybrid
Bonding(#2| 21 &) 7|1&2 7|22 A HAle2= E2|5t7| 0l Z0|M 2 (Micro-defect)E 2ttt
ALt

AQIe] 220l 2o gjAE FiH|2H(High-resolution Camera)?t Y ZE A0 A|AEI(Precision
lllumination Control)2 £3f 535t C|A|E 0|0|A|E A5t0, MA 74 (Design Rule)2 B0t Z8H(Defect) =
HARteZ Aldsty 0l ol 2% ®=(Escape)2 HAISIH 2(& 82 z2/Agst= O ULt [EA:

| o

=
dalpack.com]. 12{L} 35| O

—

O2|E AlZtdez gQlsts &2 E0f, LE-0|E(hm) 2 Ot0|3 20| (um)
|| YUEZE StE5tY| QloiMe AOI AAEN LHOA HMsH= 2 A4S 'AM=E X2|(Signal Processing)'2|

HHOM 2Hgole B2t UL
_i

HES 24O 2 'AMS9} 0|29| £2|(Signal-Noise Separation)' 24|12 #Z=ICt.
BAL EHMOI AHEo| E2|d ZAEHo: Bridge, Misalignment, Missing Bump, Void £)2 &st& Als9|
AZ(Amplitude)O[Lt ¢4 (Phase)e| ®St2 LIEILID], A|ABIZ O O[Mgt Ag ASE FHOl HiF
0|2 (Background Noise) & &5tA At2k(Scattering) 225 E F2|0|5tA Z&3H0F SiCt £
T (Bump)e| 27|17t S22 20X = &F0M= 4= Of |

M= ChpJt 20|10 HI 24| (Signal-to-Noise Rat|o
SNR)7t O H2 62| ZRANME 2eS 3|A| Y= 129 S LT Xe| Yne|S0| B4HO|0
2 BIMOME AOI 28 HE9| A2 d2 £t oz HEst, 0|8 Eafl ZAt Y12|S9 452 4=

ZE O2=A| Zostil, 0|27} A2 B0 =35] 22(High
2 , UE2(Set Theory)lt =2| 7|38 =510 H4
010%'(Normal/GoIden Area)lt 28 FH(Defect Area)S £SHHO2 AUSHH FESOZM, AL Ln2|Z9
oy 228 £AGIGHCH MR, HE(Integral)2t £8(Summation)S 0|83t ZZ &&(Probability of
Detection, Pd)2t O|H4Z & (Probability of Missed Detection, Pmd)2 =510, ZAF A|ARIO| 71 £ QU=
SAH dse AE & t

1z
ol |
M

Olefgt O|24 2 thest ¥ne|S 7HHE E0of, At ol 2AE Sof
Z(Root Cause Analysis)3t DZHALC| L8 (Yield) SFAO| 21HHO=2 7|045H= C|0|E| 7|8t (Data-driven)
ME HZot7| 28t Y 7188 ECOf7t EICh Ol Cressem(FAIS|AL F2fdl)0] Z|&Fst= Al 7|8F ADIE
E2| 7o Z MO BEEA| TH7 | HAL AZOIAM L] V=2 28 &E51Y| ot A Ao YSHO|Ct [E4:
A F|dCRESSEM20260509001.pdf].

=
=
=
=

F-III 12y e

g CRESSEM CRSM-AI-2026



AOI Zgt d& Lax2| 0|2 L AEEXH &5 2 24 BN CONFIDENTIAL

&% M3 8= (Optical Signal A= A2 Y 24 (Signal
Acquisition) Processing)

8 2|23} (Yield

A A (Defect Decision) Sttt

Cressem - 22 2]

T3t 415 Y 0| 20| S5 BUY
AOI(Automated Optical Inspection) A|AEIQAM ZAES &5 N2 22Ho=z 0|0)2] MME E5)
SISE #std MS=2E Ze(Defect)o 7|05t HSIE Z&5t1, 0|2 H|E w0|=(Background Noise)2t
|5t= 4Al=*{2[(Signal Processing) 2+FO0ICh UHY Bt=X m47(d, £3| HBM(High Bandwidth
Memory)O|Lt FC-BGARL 22 UL 7T HAOM= 22l 27|17t 4 pm T2 O[M|5HY, A= 2| 2IZ ot
0f % 2t7| 20l Hust 45k DA 0] 443 =[0{0F SHCt,
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o MY #e|E 71 ChestHME FEsHA JY et
fif(Quantlzatlon) WS Azl 2= CR|Y ZE(Digital Number, DN)2 2|0|5tH, s(x,

(o] ¢
O
7t Z02} st 'S8 90|12, n(x, y)= dE2 Yollste '2ERE =20/t

2. Zsgt AMs 2HE (Signal Modeling)

28t 4T s(x, y)= d44Q IiE(Golden Pattern)22F & B0t FaHd UhE £= FU&E2 20|&
o|0|stCt, ASo| 2SR Y= FHUME= s(x, y) = 00|04, Z2E0| ZA5te Y9 D YoM = EX a4 HERE
7131 H|AH|Z(Non-zero) ¢f& Z=Ct.

s(x, y) = fdefect(x,y) & (x,y) eDWW O & (x,y) ¢ D

O7|M fdefect(x, y)= 22| 22| 40 w2t CtZa 20| MEststo] L@ o+~ ULt

- A ZAsH(Point Defect): Bump?2| MissingO|Lt OJM|SH Particle?| Z<%, 0f? &2 Yo ASE HE}
&t4~(Dirac Delta Function) ™Efe| X & EOICt

- H¥ Ae(Linear Defect): 2|22| Bridge(Short)Lt I{E Q| THd(Open)e| 3%, 54 WadS 71 42
DA

- HA AHgk(Area Defect): 7|t 2HO|L} B HRIV| B3to| 42, U HAH0| Zx Aotst HSHE E0|=
&4 HEfE TC

=3 HHASH= Cu-to-Cu ﬁi*?g

BM42} Z0| ZMItH 3322 ZIYeof e, Hybrid Bonding 7|&0]|A
0 42 =S 7RI fdefect(x, y)E FISIEZ, L152| FEY
SHAIO|CH [22]: 24 33| MCRESSEM20260509001 .pdf].

3. 7I¥A|QF L= 0| 2 2 E2] (Noise Modeling)
AOI BHA0MCl 0|2 n(x, y)= O 220 2210 ol Llstz|ot, EAA 4l
UBrH o 2 WHO| 00|11 £AH0| 0°Ql 7H At

dE5H oilSsts 20|

i =

2| EoME=
(Additive White

J
o
ojo

=
£ I (Gaussian Distribution)2 2= BHAY
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CONFIDENTIAL

Gaussian Noise, AWGN)22 714 stct

n(z,y) ~ N0, 0?)

0|45t 7t2AIQt 7tH0| HE St 0|F= SATHAIZEl(Central Limit Theorem)Of| 7|QIStCt, O[0]Z| Al
22 (Thermal Noise) YAt 250] 9|5t YAt &S (Shot Noise), ZH A|AEIO] O|M|GH Gal, 02|21 %3—|74|9| A
120, 1 282 2= d 229 HEHE A =t
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1. 2FetA Lo|R: 2 273 2UM (Illumination Non-uniformity) 2! &l 20| £~2}(Aberration).
2. 7|1 LOo|&: MM 3|2 LEe g e A AT HE -0 EMI(Electromagnetic Interference).
3. QERLA L-O|=: 89| QJ2}A O 2 0I5 BHAIEH= Shot Noise.

o
AL UL E =0]7| YoliA= O] o' (0|2 B4HE z|AZfst= A0 4200 24t0] 245 28 A= s(x,
y)7t 20| 29| K& ~HQ| Lo 23{H2|= 'Masking Effect' 7t &H445t7| W20|Ct.

4. M Cff Z+2H| (Signal-to-Noise Ratio, SNR) &4
25t AZ9| 40| ZAYSte 71 2% 2= SNRO|C} 0| Z& AS9| L9t 0|29 LT AO|9|
STiAQl U232 2|0|stH, CtS2t 20| Zel =,

NoisePower E[n(m,y)2] s

SignalPower E[s(z,y)*] A?
SNR: 8 — -

YD PA A 2F0AM SNR| o|0f= Ef-Z1t 20| siAElCt.

- High SNR (High-Signal Regime): A > 02 ME|Z, 2GSt ASI} 0|29 HE ZHC} =X oZ AL}, O
2% Cheot AAIZ(Threshold) HERR 2 =2 42 &E(Pd)2 2T 4 Ut
+ Low SNR (Low-Signal Regime): A = o0 &= A < 00l HEiZ, A% LSt 0|20 EA A HEH Lo
ZAfBtCE O] FHO|M= TheSt Rule-based € 112|S2 F3ote|0, CressemO| 278t Deep Learning 7|22
2 27 /st 22 A5StE AlH[H £2 40| HRHo 2 2 E [EX: 7Y 24 BN (F)3a1d].
2=, AOI ZH[Q| 45 ZdH2 "HOotLt O|Met AZ 712 A28, FOotLt 22 o 2E0M Fal5t0, =2 SNRE
|
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Yot NS U 0|2 F3 Y of7 |y

ColEf 45

ZHE (x, y) 718

2= Gjofe] Al

7tSAIQF 20| = n(x, y)

Lz 0, B4t o

o|o|z| MIA]

H712/242 0|2 Rt

UHEY 2 A Ho| Y =2 Ty 22

M MMOM Folst 415 2 0|2 RYS HIEICZ AOI(Automated Optical Inspection) A|AEIO| A
AL HHO|M 435S "THY (Decision Making)' Z2MAZ 4502 H2I5{0F 5HCF HAF Y1220 22
HZE HOH z(x, )& YHLOL G HEI} BYH0| SASHE FHUA| OfLE Y22l IHEH FHRIRS
=2|2oz Ests Z0|Ct 0|5 2l YEH=(Set Theory)1t £2| =2|8H(Mathematical Logic)S =Q5t0] 4
It 2ot Fo| A E &S| Yolotn, TY 23S SAStEttt

2 o
r
N

D ={(x,y) € Q| DefectConditionisTrue }

L}, A4 A (Normal/Golden Set, N)

6 g CRESSEM CRSM-AI-2026



AOI Zgt d& Lax2| 0|2 L AEEXH &5 2 24 BN CONFIDENTIAL

8 Y9 N2 ZE0| Z2AfstA| Qb= FHo| HLO[H, HA FF QoM Ze FF DE Al
{2 gHComplement) 22 Yo|=IC},

Q7t JETILE BIH=, HAF S AV 2oz Ty
HAH)0M= D = Q7 =0, N = @0| #Ct.

Ofy, Brot ZAt CHAIOY OfE{3H ZEHE ZAY5HR| =Tt 23
= C|

2. =2| 7|&& 0|85t T §h4(Decision Function)2| =413}
DAL LdD2|ERS A= AT z(x, y)2 7|82 EX AAX|(Threshold) 12 X850 THA G4
2
=

ettt Of g =2l A4k (Logical Operator)& Sdfl slig ZESE ZY2E &

:Iru
ok
N
=)
Sl
g

AL 2|5 HY 222 gt 2 =2 #2E 4=t

7t. A AA|(Decision Boundary)} =2| 274

JIELR, M=o Hate e S (Feature) F(2)7f 18 2tst=4A| OFE =2 7|2 = (Fof)2t <
A

Decision(x, y) = True (Defect) & if F(z(x, y)) > T W False (Normal) & if F(z(x, y)) <t

0|2 AEEH =2|= A7+ds5tH, Yne|S0| Tttst= "ASE 28 g2 hat{D}(Estimated Defect Set)2t1!
S, C3ar &2 A7t H St

D={(z,y) € Q| F(z(z,y)) > 7}

Lt, WAool =2|& U2 (Consistency)

=2
Ol FAL 2i2|52 2A Z2e Y Dt ¢12|50| 2ot Y hat{Di/t 2ts] L2[sHOf ottt =,
Ch3ol =2l S2| A7 d&sHof stct.

(x,y) € D= (x,y) € hat{D}
et AR BEHUME 0|2 n(x, y)2 Qdl O] S| A7t 7HR|A| €lCt. 0] ELx[(Mismatch)?} EH4i5t=
A| 40| Ht=Z 27| MMM CHE SAA 23 (False Alarm 2! Missed Detection)2| 27t EICt.

OFIEIZOI g 22 hat{D 2A 28 39 DeF L2[sHA| gE M, 2= 0lE & 7HA 4= BiErAel

AstoR 22lsto] 24T 4 Ut

E2|& 9|0| (Physical

Meaning)

e GAN) S L7t

A (Over-kill) hat{D} NN = @ 245t (hat(D}) 0 2 20l False Positive (Type | Error)
AStFH(D) = L2t False Negative (Type Il
0| (Under-kill D N hat{D}Ac # =
18 ( ) ) e A (hat{D}Ng) 22 201= Error)
B WY 2Io gEd 24

7t. 244 A< (False Alarm Set, SFA)

7 g CRESSEM CRSM-AI-2026
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NP2 ALY 4= s(x, y) = 0Y0= =752, =0[=2 n(x, y)7t YAHZ & 2250 hat{D}of Zg&|=

SFA: {(:c,y) €N|F(Z($,y)) >T}

O Agtel A7[(Cardinality), ISFAILLZ} 245 4t 2tele] AZZ(Throughput)2 A5t=0, 2225t AL
H|E0| ettt

L}, 0|4 9 (Escape Set, SES)
042 AA 2 s(x, y) > 00| 2oz S+otdl, =0|2efo| 7Hd &= Li12|So| Y2 RILEE Qld
hat{D}ol| ZL&t=|Z| Z5t= F<0|Ct,

Sps=1{(x,y) € D| Fz(z,y)) <7

Of &2l 37| ISESl= AME2 & A2[=et 2 FE T 55 HBM4et 20| 2t A3 LZ0f|AM 0| Z0| 2els
42, =5 SYOM 2FH =Y RFE(Escape)= O|0fA LNHAKSKSIO|HA 5)° #3201 Atfst &4S
Zefstot [ 243 CRESSEM20260509001 . pdf].

A 22| T BRAA: HY U 2 72
mﬂ?iﬁicgz;ta EﬁEjfcﬁ:::)ture A (hreshold Logic) Y% £5 (Set Partitioning) 22 24 (Error Analysis)
a ~ N 2] QUM 48 Fg) > T O 2ol et 2HES 23 28 YR 413 24 pete] @) U
A F @ o] 24 (x, y)oil chBt QRS(X,Y)QLEEO\ n(x, Y)2FE (Boolean Decision) XD = HAF 2B INOZ BHEF 242leh(w) S S5t 312/0|2 T
AT 2(x,y) 25 Y g4 F2) Al

Z2Xo=2 YU AQI AH|Ql 452 tes| 2EE 2= 528 Hof, JE D2 hat{D} AtolQ] =2|A
2|2[(Logical Discrepancy)E zlAstol= 2|H9| AAR| 1o Y &4 F(2)E HAlste s30 Z2f ULt Ol
CressemO| Z7t5k= Al 7|8F HAIH[A %Eﬁol Che5h 0|0|Z| OHAS EO|, EAX &8 2@t ATE ZJust

STt

O|AHEY AZIO|O{OF &S AlAL

(e]3

>.

AOI(Automated Optical Inspection) A|AEIO] EH
ENH 2SS £StH 02 WSS OF SHCF ZHAL
>3

A0t7F ofLiet, &8 YL &4 (Probability Density

2 )
QM MIMOIM Zolst A1E A 0|2 RYYS HIEOZ,
QA ZH(Threshold)g 71222 A b e =
AN2|E9| He2 Ches| "ZEE

=
2 Ol=&4

0
~n
N
5

—
o =
Function, PDF)2| Z&(Overlap) ¥HS Lot 2NHC = AOojst=Lfo| 2t ZAZPECt &2 AMoAM=
AE(Integral) 2t & (Summation)2| #&E0A H=E &E(Pd)2t D[EE &E(Pmd)2 FEotLl, 0|F Solf AAf
A AEIO] EX Y ME|EE FASICE
1. &E U= et~(PDF)Q| ©4H
AL CHao| B=27k z= 2SO 24 K20 et & 712 EAA HEj= LHeICt

=Y 27t 23 20|12 n(x, y)oi| 2fsiM2t 2YEC 0|27t Ea 1o
FRAIQE BEE TECHD 7hEY o, ¥4 JEiel &F L= &4 f(zZHO)=

8 g CRESSEM CRSM-AI-2026
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[(z[Hp) =

L}, Z&t AEl|(Alternative Hypothesis, H1)
Z80| 2ot FHo M= 227t 27t 2" AS soF 0|2 nel A .
ul =p0 + Ay, 07| Aps 29| Z5)0|2t 5fH, 28 MEfe] &t& U &4 f(z|H1)= T2t 2Tt

7}t. 4& =HE (Probability of Detection, Pd)
Pde= A2 B30| ZAlfot= HEi(H1)0AM Z112[Z0] O Sto2 ZHIEX| THEe =& 2|0|stitt. o=

|
=20
28 JEHS| PDFOIA AIZL T Ol SFof tist & U2 =2 A&t

23l A @HlQ| UZE (Sensitivity) S LIERHD], Pd7t 10] 7242 012 (Miss)0] H2 245
o
=

L}, 0|4E =& (Probability of Missed Detection, Pmd)
AS0| 2= St (HT), L0|Re| F¢ez Qs A=Zf0| AAIZ
2mst 2+50|Ct. O] Pde| 0{AFA(Complementary Event)O|C}.

o
—
HT
M
)
i
m
IS
I
|0
Hu

>

L

HBMA42} 20| |3t 20| XIBHQI £ 252 0P[5t BHOIME 0 PmdE ZAStSHs 20| 7|83
sAlo|ct,

Ct, 714 && (Probability of False Alarm, Pfa)
o= YA HEf(HO)YUO|= E+t6tn 0|27t AAZS 2ofste] Zetez @Tst 591 Pfa(False Alarm)

HA| S5t

N

o

Py =Pz 1iHy) = [ 1 Hy)d-

PfaZl 2™ ST 2ot AAAILE H7 |7} &/45t0] 2F 8| & (Cost of Quality)0| &5t

9 g CRESSEM CRSM-AI-2026
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o O -
12|59| 2[Aet ZH= PdS SUGtBEA SAIOf Pfag z[Astetes YA 18 2= Aot & &5
2

oFf

=
=20 Y FH0| HE+F(SF, A7t AL o7t 24F) Pdet Pfa ALO|9| E2f|0[=2X(Trade-off) 24|17t
Al

AOI ZAl ds siAl 2| B (Target Performance)

Target Pd Target Pfa SNR Improvement
99.99% <0.01% 15dB+
st s ME= NHE HO 2SR Al2D2|E AHE A|

Cressem - 232

2l 4. AOI AAt Hs aliAl | (Target Performance)

02f3t S7|% BUS 0|AH{0l(Discrete) GIOIE| £, 5 T4 T9|o] Z8H(Summation) 410 T2t A%
0[0]2| 22| BHOIME 2 2 o2 PAE|0f QUCIH, A0l L

24
CHal Ch3ah 22 O|Lh &H5 it RAS ARt

ZEH2Z, AOI A|A-S| Dkst= AE L=l Bt ul

2 SOPILHEY U T JM), 0|20| B4t o'

SRE(DIHAE M L AILEY) B2H-Y2AS =22 S5 & BE 2T A0|9] 43S ol BHoRtD

HOIT 4 ULt Oli= CressemO| Z73Hs AlDriven ZAb 2240 Chsh Tl 0212 4o, 212 8 20|
|$F5t U OJAZYS SO B2 AlALRIC

NYL HAL 2HF0AM2] SNR =4
B Ii7 | 7|§OI HBI\/I49f 20| Z0[A| HIiI(Fine Pitch) & Alote gg2= Zlstgto| et

b oJ
T

O|M2to|ct. Z&el 27|17t 4= pm O|St=2 RFORI Bump'—f TSV(Through Silicon Via)Q| &0| 2fo|7t 2
SIOLof| wet Wlsh= sty HatE2 HH7:| LO|22t 20| 27tse FE=2 Z0RRIC Tt U AHAL
StAO| M58 AWZE= Al 2| B = AlS Cf 2H2H|(Signal-to-Noise Ratio, SNR)O|T{, O|= A= &tA|(Detection
Limit)2t A|ABIO| ZH & (Sensitivity) § & 2|5h= 2240 A =71 ECt

1. High SNR 2Z10j|M2| £1E A= St (Detection Limit)

1¥Y ZAF =ES = thesl _._oHME 7I02tE AtEste A2 g0f, 0|2 EZ0{(Noise
Floor)E Z|CHet S0 st 28 41=0f| Chsl Of =2 SNRE &E5t= AE 2|0[SICt SNR2 A Folst 2
A= 9| 2ZF Aset 0| 29| #EHA} onl| B|Z LIE fL” 2 ALt

hs

SNR =2

[}

10 & CRESSEM CRSM-AI-2026



2. 4= (Sensitivity)2}
?:N 22| S0| 745*%

OllA = 25 A|29f

U\J O}E

4 (Under-kill)=

Cressem (FAI|A

°H ong ZI

Ay e
QA Zr(Adaptive Thresholding) 7|8 A&35tCt. 0]
ol 240l HiEd Lo|2 £&

BHOME 52 UES R

HF SNR (Signal-to-Noise Ratio)

U
o2
Il

A& A= (Sensitivity)

0|2 A 4= (Noise Suppression)

o

OI2(E! SNRS) ekt

I{7|2[9f 4l2|gof =

k=1 ye]

=
E

03':
>
N
rr
)
b
a3

AsteE

O'E 2|4 As 37|(Minimum Detectable Defect Size)& £0|&= ¢ 20| IC

I SEAE Al

I-_l

22 52 QU 2M B A CONFIDENTIAL

2 Atole] DMt 7H=3(Gap)OlLt O|22& (Foreign Material)2
ZICt Ok onO| AsOll 2SHAI HRICHH, EA¥ez ZE 4S
ZAIY SIM0| YESICEH Ol A €2[30| Z2Ee I4 sz
QI {olo] It wets HE §H(Detection Limit)E Y&
At SA0f, 2F A|ABIS] FU& (Uniformity) A0 2 AlA 2]

A|IZk(Threshold)2| 4k2k2tA|
7]

2ol MYst= UAIZL(Threshold, 1)2 AAEIQ] ZtE@f 2| ZZICH High SNR

[e) —
o BRIt Fes| E2l[0f AL =2, MG & Y224 HF(Over-kil) 2t

AN
LO|20t & *3I HAHZ[A| ez, AAIZL 20| HE E2{|0[=2X(Trade-off)

Zropd &~ QIo| Z=(Sensitivity)=
SICH BHCHE UAZE =0 (Higher 1) &2

NF
o -IN'
/,:
(@]
s
2
4
o b
>
E
oy -
ook
>
fob &
3
N

NR 2AE sii&str| flsi Al 7|8te] A
A28t Rule-based YAlTt 22
1S SH2E MEYSEY

> oo

=

oY olo

’

Ssto] ol

’

mjo
nx
>
]
o)
Hu
=
ox
_o'ﬂ
|_u L=}
M

M =012 oA, Al 2 2|E AHE S)= Hed| AL SRS =0l A0

LN,

rl

Z1} CressemO| R|&s5t= 0dY Al-Driven AL &4 70| 22 M5 Z|H HSIE

AL 2E D530 mE MY S A H HlW

7|2 E& A0l @ Cressem 1ZYU AI-AOQI

= DZHARS| 8 (Yield) SACZ 0]0f7

12dB 28dB

45dB 85dB

20dB 55dB

20 40 60 80

_____

23 5. A8 nEstof 2 sy 4

or
Rl
FH
s

=

ct. £3 5
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|| A% Zys ZYAE 247} sic [&34:
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AOI(Automated Optical Inspection) A|ARIS| Hs& thed| 222 20tWe sHED ofL2l, 4 AE2
ASto2 QUS| e 53 At0]Q] HUSH #8(Trade-off)0f| Q|a ZHEICH HA L12|Z0| MA 7+ (Design
Rule)S HIE2=2 Y AAX|(Threshold, 1)2 & O, O] AAR[Q 2z[0 et HAF 284 Aeles
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2. ROC 3/ (Receiver Operating Characteristic Curve)2 £3%t M5 423}

Ldn2[Ze IEAQ H52 stte| A BZ LIEHLY Y| 2o AFEE|l= Z40] ROC 5440|Ct ROC 342 720
0|Z4E(Miss Rate, 1 - Pd)2, M=Z=0{ 2t E(False Alarm Rate, Pfa)S Bi2|5I0{, YA|=| o] BGl| 2 &
SE9| ZAIAUS LIEtH 2 IolCt,

P(x € N | Decision = MEAHIE 7
A False Alarm Rate (Pfa _
2 (Pfa) Defect) A4AHS (Throughput) 45t
, P(x € D | Decision = =2 = (Escape), LAt
o Miss Rate (P '
1 iss Rate (Pmn) Normal) 22 A2z 52t

- . P(x € D | Decision = AA Agt AZ 53 (1 - Miss

s Detection Rate (Pd) ( | A8 = (
Defect) Rate)
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=3, Al 7|4ke| ADLE HMEZ|(Smart Factory) 78S S8t Al5d ZAIOICH & E0MO|M CIE 8414 RE2=
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5510] Yot LO|2ot HA| ZEE ZuotH FE6HH S22M HAF A2F(Throughput)2t JEEE SA[0
S50k STt [£2]: M 32| MICRESSEM20260509001 .pdf].

ARy, ZEMCH oH7| Y 71=(HBM4, Hybrid Bonding)oll 2[Zi3tEl Z&d £8M A|S0|Ct. HBM42t 20| S
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2ss HAHHe= ZH&stod Al TS SE2aH0f otCt [EA:
FAHBMAM|CH I 2H0f| T2 321 CRESSEM 20260509001 pdf].

2EH2R, oy A0 7[Eet YLt HAt 7|2 BEA A=A +E8 Seete 334 SEE
24gst7] flot 7td ZHe 0|0, FEE ol2fet V|EA 22IE HIY2RE Al BEA 52 WolA thA|
£7+58 THEH2 ZISI50F it [£3]: 432 MCRESSEM20260509001.pdf].

1. [AOI (Automated Optical Inspection) ey 70| E: =29 Al
=] (https://www.dalpack.com/2026/02/aociautomated-optical-inspection.html)
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2. [PCBZAF 1. AOIFAl= B290I7t2?  (Automated Optical Inspection) > At24
. J(https://www .rndtech.co .kr/bbs/board.php?botable=free&wrid=94&sca=PCB)

3. [PCB AOlI Ziat=z Zg gl=  da d¥styl - MIOJA| SAIGE, Al that
works.](https://saige.ai/blog/pcb-aoi-inspection/)

4. [KIEE - The Transactions of the Korean Institute of Electrical
Engineers](http://journal.auric.kr/kiee/XmlViewer/f387855)

5. [(PDF) A Review and Analysis of Automatic Optical Inspection and Quality Monitoring ...](https://w
ww.researchgate.net/publication/344824756AReviewandAnalysisof AutomaticOpticallnspectionandQuali
tyMonitoringMethodsinElectronicsindustry)

6. [PDF 10-(60-65)-JSDT-2025-068R1Manuscript001-2| Al W4 (A _HAl2id
. J(https://koreascience kr/article/JAKO202503436041003.pdf)

7. [PDF A Review and Analysis of Automatic Optical Inspection and Quality Monitoring Methods
. J(https://bura.brunel.ac.uk/bitstream/2438/21686/3/FullText.pdf)

8. [PDF Determination of Resolution, Repeatability, and Detection Capability Improvements of
. (https://lutpub.lut.fi/bitstream/handle/10024/164278/mastersthesisnurmitiina.pdf?sequence=1)

9. JAKO202503436041003.pdf (AtL] At=)

10. FullText.pdf (At =)

11. mastersthesisnurmitiina.pdf (AtLf At=)

12. pdf_Qlotthstul 24 FE 3t ute|HiE220260509001 . pdf (At Atz)

13. ProfessorSeungHwanBaeReport.pdf (AILH A=)

14. pdfHBMHighBandwidt20260508001.pdf (AtLf At=)

15. pdfHBMHighBandwidt20260508002 .pdf (AILH Z}&)

16. EAHBM4AM|CHZA SH0)|(Ch2 3 24| MICRESSEML| Z4AFE2026050900 1. pdf (AtL 2t2)
17. &AM _ 3 CRESSEM20260509001.pdf (AtL At=)
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