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BUMP Cross Section Analysis BGA Solder Cross Section Analysis and Failure analysis

Wafer &2 BumpOll it Delamination Z &0l Wafer 28t BumpOil tH3t Delamination Z2201 & De-wettin0l 13t IMC I}

f—— 5 kcC

VEGA3 TESCAN|

Solder Crack OfA| O|0|X| 3 (%] = B+O) /A

Wire Bond, SAT, LASER VIA M & Dye Penetration Test
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!
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De-capsulation Analysis (EQS, ESD etc)
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01. Dve-Penetration Test

Dt&C

Dye-Penetration Test Method

1
A A
2.5 Dye Penetration Test Flow
Clean any flux residue from around the BGA solder bumps usinga |
solvent of flux remover
l :
[ Set the desired component of board around the part using clay ] [
[ Immerse dye into the desired sample using injector ]
'''''''' P l FESTEEE TS Sp S ) Ensure dye bs completely dry.
[ Place the desired sample into a vacuum chamber ]
l r " § PWB Side Component Side T
( Heat the samples in the oven at 100°C } [Dye-penetration test image]
I 1121345 6789|011 12|13]14)15]16]17|18]|19]20
[ The component is mechanically removed after preheat process ] A A
l - B B
2 - Cc c
[ View the board and component under Stereo microscope ] Remove component by prying or, remove component by twisting
1 D D
i i E E
[ Take photos of dyed regions and plot results in a matrix chart ] [Dye'p en etrat' on teSt m ag e] = =
G G
Dye and pry failure modes H H
Pad r ! I |
component substrate J J
/ K K
Cu pad on component f L n
Type B Type C Type D
M M
BGA sphere N N
Type 0= No cracks observed ) o)
Type A= Crack size percentage between 1 - 25%
Cu pad on PWB . ) P P
Type B= Crack size percentage between 26 - 50% 5 S
Type C= Crack size percentage between 51 - 75%
PWE laminate Type D= Crack size percentage between 76 - 100% R R
s S
: H H H :
R 1L = 123|456 |7|8|09i0)11|12)13|14|15|16| 17| 18] 18|20
[Dye-Penetration Test H7}7|&]

[Dye-penetration test metrix]



02. Cross Section Analysis and Intermetallic Compound ?

+ Solder Crack : Micro Polishing 2 SEM(Scanning Electron MicroscopelE 0/2010{ Crack & #gS H=8
« ZEM)|E HMO| XS AH O] Ml SHA I} Crack ZO0IE A0 X1,

-

Cold Molding Paper Polishing Al Polishing Visual inspection Cleaning

Intermetallic Compound = (Tmax*+Tmin* Tieft+ Tright* T center)/5

SEM HV: 20.0 kV WD: 21.96 mm { ]l

SEM MAG: 300 x Det: BSE 200 pm
View field: 923 pm | Date(m/d/y): 02/16/21

211 pum 2.32pm 211 pm 2.43 pm 2.32

¢ » |
1.96 pm‘ Al 5“pm 1 .82—pm~
SEM HV: 20.0 kV WD: 25.62 mm TR [T SEM HV: 20.0 kV WD: 14.15 mm | ] | VEGA3 TESCAN
SEM MAG: 5.00 kx Det: BSE 10 ym SEM MAG: 4.00 kx Det: BSE 20 ym
View field: 55.4 ym  Date(m/dly): 04/08/21 View field: 69.2 ym  Date(m/dly): 04/13/21 DtaC
. [=52 2taE £8-ttching 8] [252 2t&E ZF-Etching £
| ; | > I (‘
A
32 (%) = (B+C) /A

[E4 #& £8 JI=]



ement Analysis D&C

Mapping Y2}, EDS(Energy Dispersive Spectrometer), Line Profile0] % gtet.

slerEo| EAl
S HE 0% ¥ MF SRCE 20I0H| Yot ALY

:——:;_,_-;.—.- Truline | Quantline Display Stacked ¥~ | ¥ Settings

All Elements

240
pm

Binning Factor: 2 ~

[Line Profile]

[EDS Analysisl]
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IQ Map IPF Map IQ+IPF Map * IPF Map = 1Q+EDS Cu Map




04. BGA Cross Section EHoI= A} [0])

Dt&C

« MM 2] dFAE0l WHE X-ray 2 Visual Insnectlon ’*AI S0H BGA Center -‘r' I8 A8

o o9 17(1£I Process

o
b

L

~ EEBt Laser Via HoleO] Y= HIE0| 2 BGA 01=9] Laser Via Holeo HMHE St Center 0.
2 JIZO= 2 1,5cm ZHH0| EQLT (Lt IC SAl WM A0lE = US)
L N
i N
/[ \
\
Dt&C analysis team S Mx2] 22t IC Package
/
/
N /
Sowmemony wommam | L] veosTese b 4
View field: 923 ym  Date(m/dly): 02/16/21 Dt&C
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ZHIALS

FAMI
o0z

Surface and compound
Analysis

Resolution : 3nm (30kV) /
8nm (3kV)

Accelerating Voltage : 0.2kV

to 30kV

MODEL : VEGA3 LMU with
Oxford EDS

Maker : TESCAN / CEZCH

101
Fornzg

High Resolution Digital
Microscope

Image Sensor :

1/1.8inch, 2.11 Mega Pixel
Visual Pixels :

1600(H) X 1200(V)

MODEL : KH-8700

Maker : HIROX / JAPAN

X-RAY
dAb|

Wire short and Void
Inspection Analysis

Accel. Voltage : MAX 160KV

Current : MAX 600uA
MODEL : FXS-160.40 /
FEINFOCUS

Maker : COMET / GERMANY

LU
Oxg
“nz

Non-destructive
observation with BF, DF
Zoom ratio: 13.5X optical
zoom, 30X with digital
Zzoom

MODEL : DSX-510

Maker : OLYMPUS / JAPAN

Dt&C
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XHH| ™
Uy ZHIALS ZHIE ZHIALY ZH| o H] ]
IEiIiEAI : ESPEC HIZA - ESPEC
e Qi : pl-4) <o = 9 : ARSF-0400-15
S | 2o bl IR
25 B9l : -40=~105% [PTC] 2 89 : -60=~170%
gjgar: ok 500 W 25} 1582/
222 : o 500 W
HIZAF: ESPEC LETa
ShOBIA o : EFL-4 S =E & . ARSF-0800-15
M4z | SHA bl IO
2% M9l : -10E~1055 [PTC] 2 89 : -60=~170%
2822 : 9 500 W 2o} : 158/
ag8F: A500W
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A ZHHIALSE ZHH] o101 XI AH|™ ZHHIALS 7] o]m] 7
(Lt
Frequency Range : 3~2,000Hz

Frequency Range : DC~2,600Hz Sine/Random Force:
Sine/Random Force : 1,020kgf/1,020kgf
4,000kgf/4,000kgf Shock Force: 2,040kgf

=SS Shock Force : 12,000kgf HSAE2| Acceleration: 92g

ZsAIE)] Acceleration : 90g 1t Displacement(p—p): 51mm

4t/6t Displacement(p-p) : 100mm XItH HIOIE 371 (WDH)

X|TH HI0I1E 371 :0.8x0.8m
MMl £0l1=3 : 500kg
Maker : FAMTECH / CHINA

:0.57 X0.71 X 1.83m
MMl F0158 : 400kg
Maker : SHINKEN / JAPAN




Ae|d HE AUl A (O14/71A Al
AMg| A | A2 OJ12/1A AlED)
NELRCICE
ZHIH ZHHIAL2E Ztd] O101XI ZHIY ZHIALY ] o]m] A
Bonding Strength(Shear)
Test
Load Range : 100gFS to
oS fpd s 100Kg FS OIXIAIST| MODEL: HLST10002
INE=DJ| Speed Range : —ens MAKER: RHESCA
0.001~10mm/s
MODEL : PTR-1100
Maker : RHESCA / JAPAN
MODEL : JFMD-004 .
. h . JIASA MODEL: WK3-340/0-BSB

Dt&C



AE|M B Ul A (HoIS4H/524A A8
M| | s
ZHIH ZHIAFSE ZH| o101 XI ZHlH ZHIAFS ] o]m] A
Drop Helght: 25 ~ 2020mm Maximum Acceleration :
" 5000 m/s2
lzmxpg%tl Asffeaél Base Test Duration : (2 ~ 35) ms
0] Nk D) Maximdm Drop Weight: Velocity Change :
700 kg : Max.7.3 m/s
} Table Size : [1.2x1.2)Jm
IEC60529 WChamber Capacity: 1000L
(Dust) IP1X~IP6X 2T -20~70°C
(Water) IPX1~IPX8 ST 5~100% R.H.
g9t=AI81J] | Oscillation & Spray, Cyclic Corrosion Test:
Drip Box S XAI&D] Salt Spray
2 AOIZIWDH): 1x1x1m Maker : ascott / UK
Maker : ENEX / Korea
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