uperior

e-beam pioneer

hallenge!

South Korea - Headquarters
Z7|= 2| AMT AAZ 15582, 111 (DS, 10065 X])

Tel +82-31-215-7341 Fax +82-31-215-7343 E-mail secmaster@seceng.co.kr
www.seceng.co.kr

China-Shenxhen Office :
SeC Room109&111, Building B, Huachuangda Culture and Technology Industrial Park, Haihui Road, Xin’an Street,
Bao’an District
Tel +86-755-273299696 Fax +82-755-27399696 E-mail wenri@seceng.co.kr
www.seceng.co.kr/CHI

e-beam pioneer

Vietnam-Office
Can ho s0 907, A2, The Garden, Khu do thj My Dinh, phuong My Dinh 1,quan Nam Tu Liem, thanh pho ha Noi
Tel 070-7705-7341 Email korelnino@seceng.co.kr

www.seceng.co.kr/ENG




e-beam pioneer
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E - beam pioneer

Lt ACHE O|ZX7t= E-beam ¥ &2 7|

Superior Service & Exciting Challenge!

X2l x70ts 712 BES =21 MO xj71= 719

e-beam pioneer

"Superior Service &

Exciting Challenge!"

21M|7| E0{ M= Superior Service & Exciting Challenge! 2H= H|H
O Thath A[ZE BEEEDI0] OFL[2}, n2Hof Cist ZE 2201 F0fH

SAFLCZ BIgl0] Hatofl thsts =Y LS B ASFLIC

ol23t FAIZ BlEroR 4%t MES BRIKel 2o Hy| 3
CHs 91812 XIALLD, 240 NHIAR DHDHES 93] =2foi2

2017 ~ History

ME727| Tl Al

2012 ~ 2016 o|* | =
SLHA| % Hybrid X-ray 2HAEHK| 71 = |_-I |_I. E

X-ray =& THOich=~ 1,000CH S0}

2009 ~ 2012

2D &CT In-Line Inspection System 72
Nano-Focus 7

2006 ~

U FL X-ray LUFK| 4k}

2000 ~ 2005

X-ray Inspection System 7H&t

1991 ~ 1999

W= AXILIoE HE
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X-RAY INSPECTION SYSTEM

Specification

. Table Dimension
X-ray Min Max Size Detector (mm) 3D CT

Model ; :
Tube Resolution Power (mm) Resolution W xD x H

A BN

— P | eee
X-eye 5100F X-eye SF160FCT

5100
Series

SF160
Series

NF120
6300
X-eye 6300 X-eye 6200 X-eye 6100 6200
6100
7000BS
70008
PCT
6000POP

.

. 4000A

P 1

X-eye 9000

9000
Series

| 4 | | 5 |
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X-ray Tube

SURE X-ray 2UZK| e 5 AlM

Open Tube Compact
Nano Tube Inline 160 0.5 0.8
160 1 5
Directional Open
225 & 6
Nano Focus Open 120 0.2 200(nm)
90 ~ 130 0.8 5
Closed
320 ~ 450 22.5 0.4 ~1.0mm
T3 dha ISHEZ 135 HN Al
SHAE [ HiZ DofAE THE 7 Tts Open Tube2LC} HE, M E S
4 o o I (HEHE wK|) 10,000Hr
H £ XI|EXHHIE0| =2 XI|EXH[EO| Z3

Detector
| Pexels  ActveArea  Resolution EnergyRange Frame Rate

1152 x 1300/ 1.5M 57 x 64mm 49.5um 10 to 225kV 20fps
2304 x 1300 / 3M 114 x 64mm 49.5um 10 to 225kV 22fps
2940 x 2304 / 6M 145 x 114mm 49.5um 10 to 225kV 5fps
1280 x 1280 / 1.6M 128 x 128mm 99um 40 to 225kV 30fps
1548 x 1280 / 1.6M 204 x 153mm 99um 10 to 225kV 20fps
2064 x 2236 / 4.6M 204 x 221mm 99um 10 to 225kV 30fps
3096 x 3100/ 9.6M 306 x 307 mm 99um 10 to 225kV 30fps
1000 x 1000/ 1M 204.8 x 204.8mm 200um 20 to 225kV 30fps
2048 x 2048 / 4M 409.6 x 409.6mm 200um 20 to 225kV 30fps

X-RAY INSPECTION SYSTEM

Resolution

Geometric Magnification

FDD
Focal spot to Detector Distance \ :
— Magnification
5 m = FDD / FOD
FOD
Focal spot to Object Distance \ :

Field of View
FOV = Detector Area / m

Focal Spot Size

Focal Spot

HXI7t targetoll EE5tH= X|H

Fine mode Large mode @ ( /

Focal Spot Size

‘ / Focal Spot X|§

sfet=E ZHSt= Key Factor

37|17} ZHotx|H MEE =3

Unsharpness
. . ‘ / Ug = F x (m-1)
[ ] (] :

BGA BGA
Focal Spot 5um Focal Spot 50um

| 6 | www.seceng.co.kr
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| 8 |

Detector

o

Tube

Shield Cabinet

Computer Monitor

CT Image Process

Sample

-

X-ray tube X-ray2| &
Manipulator Shield Cabinet 2t0{|A Object2| 0|5
Detector B3t X-rayE 7tA[Z MO = Mgt
Computer Zh A AE K0
Shield Cabinet X-ray2| Xl
Object Scan
< Rotateb /—
*

Slice Image

Reconstruction

X-RAY INSPECTION SYSTEM

Cone Beam CT Oblique CT

Rotation Axis

Rotation Axis

. .
T+ £ Cone Beam CT Oblique CT
H} Al
|

BHM =3
= =1 o=
A& 37] T2 2

X-eye SF160 X-eye 6000 POP X-eye SF160 X-eye 6300
Hgond

X-eye 7000 X-eye PCT X-eye NF120
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2D Auto X-ray Inspection

SMT Inspection

Battery inspection

an
an

g

= 2 HA

BGA

Chip

st

FOVE 0.5% oL HE

g 2y
5100F
6200

SF 160F
6100

Jia
T4
oM
oY
>

Battery

o2

FOVZ 0.5% o|uf 2=
Hg oy
SF 160F
6100
9000

5100F
6200

£ =T dA

Wire

Bonding

FOVZ 0.5% oL} A=
5g oy
SF 160F
6100

5100F
6200

3D AXI

X-RAY INSPECTION SYSTEM

3D Auto X-ray Inspection

Volume [Rasult

Component |BGA

| oo o

ooooeeoee .
o000 0000

) Bounding Box ] Objoct Bounding Box (] 20 Slice

Selactad Companent : Campanant 220

Model

Gmponent Locaton

Detect

Tnspection Se

Inspection Site | Auy

Summary
BGA | Component|
Type. BGA
Gomporert Component220
Volume(mm3) 8,984292 Ball Count =]
Max Diameter 03 Min Diameter 0.2703701
Pass 2 [ l
BIG 0 SHORT 0
SMALL o [vo o
EXTRUSION 1 Extra 0
120/ 240 |

AMERIZE XY ZRIES| SHL= 0[F3HH 3D

=t
=

Volum | Result

Componont| BGA

= F— | Soronsen
Number _Resul_ Volume(w) __VoidGs) __ Man Dia.(am) Wi Dia, () Dewet Circularty -

A0l pass 927663 0 (X=E] 02141364 12.20683 03163985

B0 PaSS 6951952 0 0zt 0.26%55 -7.190407 01391122

colPass 6818759 0 02891305 02691859 -1.221001 0153335

o001 PASS 897787 0 0.200294 02707799 8.606557 0231682

E0l Pass 6.9504% 0 02520822 0.271%3 6446567 0118133

FOI_|PASS 6.6486%3 0 0290152 02672806 7214218 02423732

GOl [Pass 6.856269 0 02909851 02576523 11.28391 02296469

HOl Pass 894673 0 02932869 02685658 -8.4598 01812213

Jo |pass 9234541 0 02973852 0.26%844 1315475 05714255

A [pass 6901146 0 02311659 0.2691859 7.562985 0219558

B2 PASS £,599683 0 02861054 02639388 -6.086348 0.2066891 3

c |pass 6.639977 00252831 0.2866078 0.2646512 11,3205 0307721

o0z PaSs 6.366726 0 0.26366% 0250141 944402 0.1950633 Center Postion

E |PASS 6.485069 001234624 |0.2846301 02513355 -6.673486 0251809

o lPAss e o o G W] T Selected Compunent ; Cumpunent 220

G PASS asnzA NRIT |0 2AI%H 2514815 AL 2897561 Summary

Hiz |PaSS 8.683018 03067582 |0.2881967 02520178 g 0201340 5GA [Component

Jiz|pass 6172341 U 20 U217 iz 03B

A3 Pass 669203 0 02324603 0.2665752 163907 0221131 Type BGA

B03 pass 8 39815 0 0234 02605642 52891 0 1701002

co pass 84022 o 0280637 (= ez [0ise Gemgonent Component.220

003 [Pass 6416081 0 02843465 0.2620881 7241623 02160463

E03 |PASS 6384027 0 02805356 02583773 -6.665909 01773011 Volume(mm3) | 652 | Ball Count 6

F03|PaSS 6.424397 0 02831141 0254162 -1.34045 0227225

a3 [PASS a.410117 0 02846301 0.2500011 6901054 027888 Max Diameter 03 Min Diameter | | 0.2703701

HO3PASS 6.423573 0 0.263%6% 02555133 133153 01155871

Jo3Pass 664521 0 0.2866391 02508637 6.426253 0284461

A4 PASS 8,830842 0 0.2520001 0.2853617 -6.263863 0.2012524 PAsS 3 FAL !
jLee | BIG 0 SHORT 0

c PasS 643703 0 0zt 02593125 6312088 0.2567¢59

004 [Pass 8505412 0 027253 0260141 ) 02131682 SMALL o vo o

E04 PaSS 6401604 0 02846301 02573342 490185 0.05083756 [Memson 1+ [ew || o

Foi pass 6459274 001299575 0.2851966 0.25%2087 206658 0202133 — —

G4 [Pass 635730 0.00657203 | 0.2635666 02560646 7756133 02216267

Ho4 Pass 6535621 0016067 0287576 02577513 191787 02565721

6300

FOV 4% o|Lf HZ

yg oy

Component |BGA

| Selected Component ‘

ecseesesne
eocseoe0eeee
CO )

MELRER R X )
oy /eeeeene

Object Bounding Box 2D Slice

[ Selected Component |

S esecocceee
- 0000000 0®
seeesoee®
esecsceee
eeeeeee
Jeoeeee0e

i 7] Bounding Box Object Bounding Box D Slice

| Selected Component ‘

Object Bounding Box (] 2D Slice

Bounding Box

HSHAE Seif 2 o|0|XI1E

o
oY

>
-

6000POP

1101

111


http://www.seceng.co.kr

il
o)

£2 47| pieio] lof U002 12 Y X

X-RAY INSPECTION SYSTEM

7}%! Flat Panel Dtector(FPD)E EZ{st0] =2 3tZQ| O|0|X|E 25T 4 AUSLICE

2 DHEASLICY.

0

A

7t

ofr
oot

fLICt.

[=]

SR SMT & AL/ T7| 85 HAr

U
-0
or
=
=
i
Hr
1=
nx
=

(e
(e

o

SMT 2 Fxt/ 7| 2z kA HAL X S/W B 7S

General Product Features
X-ray Tube 100KV / 200pA (Option 130KV / 220A)

Min Resolution  5um

Table Size 460 x 340mm (Option 550 x 550mm)
AXIS X, Y, Z, Tilt (+50 ©)

Detector 2.5inch FPXD or 5 inch FPXD

Dimension 1,270(W) x 1,020(D) x 1,460(H)mm / 720kg

X-ray image

|12 | www.seceng.co.kr

X-eye SF160 Series

45 160kV 2 Micro-focus Open TubeS &*}st &

i
17t2] Open TubeE 7|22 2 EAfSto 2 M

2 A4 1ume| O|MISH 2E0[ HE 7hsth AAF FHIYLIC

)

=
X
bt
K
o

==

8= Tei&=2| X-ray O|0|X| &I E&

+>
30
o>
=
n

Z QA Dual CT 7|5& RE 7t 790|755t 0|E Sl Yefet 27| fIXIt 37|E HESIH 24 + ASLIT

gre |, Hak 17| 242 9l H|IRa] Z4AF AH]

'Yy O .
a ¢ Hybrid Tube2 A ZelE(+22) 10,000A| 2 =
SF160 FCT /
® SecTHAs so M SHAE AN S
&

General Product Features

X-ray Tube  160kV/200yA (Option 160kV / 500A)

Min Resolution 0.8/ 1um

Table Size 460 x 510mm (Option 650 x 550mm)

AXIS XY, Z, Tilt(x70 °),R, Y-aft, Cone beam R

Detector 5 inch FPXD

CT Scan BtAl  Oblique CT / Cone beam CT

Dimension 1,340(W) x 1,460(D) x 1,670(H)mm / 2,000kg

X-ray image

113
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X-eye 6000 Series

Source (Tube, Detector)Zt . = -
’ S =
0|S5HH A 2= ObJeCtjl' O|SstH & #5

Detecter

Detector

Detector

X-ray
X-ray Source
X-ray Source
Source
X-eye 6100 X-eye 6200

Rotation Axis

Rotation Axis

T

X-eye 6000 X-eye 6300

X-RAY INSPECTION SYSTEM

X-eye 6300

AL ML ERRI0IM HZ2| E-E X4 3D CT EHE HIS S0 X8 AALY

)

Rl

£|0] 20|=X-ray O|0|X|9| £HH S SHETCEM 2H 7|2 (Double-sided PCBA) 3! BGA A% 52| B E E2S FUSHA| AArE 4= ASLICH

x
(=]

ofA

HIE S0lM Ats /2 TEIEK| FOV & 42 O|Lhe] A £EE JHX| 1 AEL|CH

=)

1% 3D in-Line

-/ %] 19| Solution
Cf Cist 2 HAIls
v

General Product Features

X-ray Tube
Min Resolution

Table Size

Detector
Component types
Defect Item

Dimension

X-ray image

o
o

O‘

hd

115
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P L e — G a oy \
/} & & m b - INSPECTION SYSTEM

MechanismOj| [[}£ A H| W High-Speed & High Quality CT X5 ZA}
H&H Mechanism

10 sec, 32 image 4 sec, 120 image e
45 degree 70 degree

Image Pre-processing
Image Sinogram
FFT with Image

Convolution with Filter

66 - 6

Inverse FFT

weighted Back Projection

v
Simulation
Phantorn 200008
‘0 A A Simulation
900004 nult 20000
Competitors(Closed Tube, Step Scan) SEC-Nano Pulse Beam X-ray

3D Reconstruction

GPU 83 AHAOE X7 Recon Al

4t E-beam(continue) type

Limited Angle Artifacts 3D AtsAHAL
. . . E-Beam Target  X-ray
Detector Tilt ZI=0i [}2} Angle Artifacts Zf 2 Angle Artifacts 8l= VolumeS 2 ZHH 2TtH F= . et
-Beam pulse type
Detector & ZF0] [[12} 60°,70° A& Void, Short, Gig ball, Small ball £ Ctst 22F A=

m@ﬂp

E-Beam Target  X-ray
v

=

Pulse X-ray Tube
Tt ®MA

Hybrid Open Tube Report

0.8um focal spot2| %11 resolution
Pulse beam 713 - Damage Z'2, CT ZH x| 7

116 | 117 |
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X-eye 6200

CHFSH Application A AF S1ZOf| A M AREH|2F T =20 X-ray ZALE &5t JLELICH

PCBAZ2| Solder Joint 3! CH2 Hidden Componentdi| CHet 22F2 In-LineQE AHSHAIE A= HH|LICH

1% 2D In-Line ZAf A1

BGA, Chip, QFN, QFP 5 C}¥8t B2k Z{A} 7t

Wire 2 ZAL 7bs (chzh 2 04, 24 5)

X-ray Tube

160kV / 500A (Option 130kV / 300uA)

Min Resolution

0.8 ~15um

Table Size

Max 330 x 250mm, Min 50 x 50mm

Detector

5 inch FPXD

A e

BGA, Chip, QFN, QFP, Wire Bonding

A ge

Loader & Unloader Option

BGA : Short, Bridging, Void
Chip : Manhattan, Miss align, Short
Wire Bonding : Sweep, Broken, Double Bonding, Missing

Dimension

1,460(W) x 1,640(D) x 1,780(H)mm / 2,500kg

X-ray image

25013, T35, LERICHAN T:001n0,0,

T0.00n:0.0, T36n23. T:261ni5,

» 00

T0.01n:0.0. T:0.00n:0.0. T:4.00n:15,

0.0,

X-RAY INSPECTION SYSTEM

X-eye 6100
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fjo
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CtFst Application A At SIZHOf| A A AFEHH
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o
<
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o
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k=l
30
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-
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Loader & Unloader Option

114 2D In-Line Z At 24|

BGA, Chip, QFN, QFP = Ct¥st S22k A 7ts

X-ray Tube  100kV /200pA

Min Resolution 5um

Table Size 400 x 400mm

Detector 5 inch FPXD

ZIA} LA BGA, Chip, QFN, QFP

BGA : Short, Bridging, Void

2
“AI' Chip : Manhattan, Miss align, Short

ok

=
=

Dimension  1,020(W) x 1,350(D) x 1,720(H)mm / 1,500kg

X-ray image

UpperLeft UpperRight
LowerLeft LowerRight

|18 | www.seceng.co.kr
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|20

)

Sub-micron tHe|2| ST HAE0| Q&&= HHEH

M Ho|A dofl EiE 1 2olls 1=
=
o

3DCT =S F7t Ay

Bump Auto Inspection= 7HsgfLICE.

X-RAY INSPECTION SYSTEM

A, o] 2| o7 | & (WLP) 20| £E31=l 2001t 2 Nano-focus TubeS EAFSH AH|QILICY,

E310] 22k HO|Z Mots| AXBI0] ZAIS 8t

UASLIC.

A
e
2 tE EM0| 7HsstH, Yol S TS Sote oM A= 2YRE HA HSNK| IS 2 TME|= Water

H|O}a| 24 MH]|

=

£ 42| ojOjx| ==

General Product Features
X-ray Tube
Min Resolution
Table Size
AXIS
Detector
CT Scan Al

Dimension

X-ray image

0.0076 [mm]

0.0256 [mm] "%

0.0413 [mm)

0.0228 [mm)

I

ol N N B

X-eye 6000POP

A4l gt MZE 7|&0| HE2El POP(Package on Package) MZE2| 3D X-ray AHSZ AL M AH|Q]L|Ct,
Trayofl HiX|El POP MIE2 2Y0IM /2 H= U S MENX|Q| 20| XIS 22 0| F0{X|H, HAF Z1tof| CHEt 7|2 C0|E] Ho| A0 X
E|0] A 8 22|(SPC)f| =2 FLICH

NS 2.5 2 MA|l 229 HA £E5 7HX| 10 JAELICH

3D In-Line ZA} ZH|

- 3DCT7|&0| HEE

Max 2.5 sec/unit

General Product Features
X-ray Tube

Min Resolution

Detector
Chip Size
A g

Dimension

X-ray image

121
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X-RAY INSPECTION SYSTEM

b

)

1 AOp AFYE O] A0f Afol] EITHE 1 2olls FSH MOIE Solo] 2 £9I1E HRsH 24 4= A= 3D CT Y T FH|YLIC

tih b
Al=0f| h2} £|ch 450kva M2 X-ray Tube®} %|CH 1621 X| Flat Panel Detector(FPD) EffH 7+538HH, =2 B4 E0| Atekg T1ZHo| Z&sto] &gt

w2k 024 SHEY 3D CT JHIS 715 4= UAFLICL

Mgt #|ojAof B E

HE S40 %=

L ®MZE dM 7ts

General Product Features
X-ray Tube
Min Resolution
Table Size
AXIS

Detector
CT Scan gHAl

Dimension

X-ray image

|24

X-eye 4000A

Creret 37| 8! ZF0] e E(Reel)2t Chip =22 HANF= TH|KLICH

HITHR| HAL ZH|Z2 M B oZx L2 £2F2 £F5t0] 215 HoFL|CL

9 O|Uf
] Chip % 0|% &5 & Al
'/ Inspection Parameter Setting
«

General Product Features
X-ray Tube
Min Resolution
Table Size
Z-AXIS

Detector

Dimension
Cycle Time
Counting Accuracy

Scan Reel Diameter

X-eye 9000 Series

2K} MX| M XS X-ray In-line ZAF &H|JL|C

N

o, S, IR X|E 2K MX| LH 2| ST AALE S5H0] £ 180ppm O &te| HHE £ 2 2X} TX| Cell AAF ZIHE & & AFLICH

O[XMHX| HeHALE

=T O

. 2, 98, TN Y
¢ %t 180ppm
v

General Product Features
X-ray Tube

Min Resolution

Inspection Ability
System

Dimension

125



http://www.seceng.co.kr

X-RAY INSPECTION SYSTEM

Casting

Electronics

Harness

RUO57

*lste

126 |27 |
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e-beam pioneer
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