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Best tool to get the perspective views, tomography (three-dimensional),
especially for the PC boards and small electric parts
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Simple operation: PC-based data processing even with large amount of data
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Ultra energy-saving design
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FLEX-MH867

$&#R 1 5mmDER S
Available up to 15 mm iron plate

FLEX-M863
FLEX-M345 2RI DEEER .
HEE/INT S ZDIDCTHE Standard table-top machine

3DCT machine
the world's smallest class
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Advanced Smart Roentgen
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3D X-Ray Instrument and System with Ease of Use, made by
Evolutionally Advanced Image Processing Technology
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Unique Technology of BEAMSENSE
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@High Resolution CCD Image Sensor : 1.5 million pixels of 20 microns
@®Micro & Nano Focus X-Ray Tube with a Reliable Shutter System
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Unique Photography Makes Clear Images
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1) Sophistication of 2D Image Processing  ccocenen: N
@High Resolution CCD Sensor optimized for high contrast X-Ray Images B )&A\ Image Signal
X Bri{RDIEAF The basic formula for X-ray image % CeL AR
Bifi7iE3k Single Image Element
— - ) CCD >4 Ot
In’ m IOeXp ( Z un’ m t Structure of X—/ray CCDLsensor
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2) Enhanced 2.5D Stereo Image from Transmitted X-Ray

@High Resolution CCD Image Sensor : 1.5 million pixels of 20 microns
@®Micro & Nano Focus X-Ray Tube with a Reliable Shutter System
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3) 3D Images by Computer Tomography
@Based on Micro Focus X-Ray source with 2D CCD Sensors, 3D data of location and absorption coefficient
were quantitatively processed and generated 3D Images by CT Software developed together with KIT
@CT data can be converted to 3D CAD Data available in simulation and 3D printer by 3D Image Processing
Software developed together with IPU
KIT ; Kyoto Institute of Technology IPU ; Iwate Prefectural University



BEAMSENSE®

BEREICBITIDEEEEIL The highly functional for perspective views
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1 The pixel size 20 um, 1.5 million pixels
flat-panel imaging CCD sensor of 1500
(horizontal) x 1000 (vertical)
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2 Taking the good X-ray transmission
images with high sensitivity, and with
high reproducibility

3 Up to 2um pixel resolution with the
micro-focus X-ray tube and 10X
geometric magnification
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CCD+z>Y CCD Sensor CCD7>7
CCD Element LE{%E*‘%’
Image Signal

= Csl 8344 sl Phosphor
B{E Single Image Element

CCD Y niEiE
Structure of X-ray CCD sensor
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XEREHRIC KB E&IREZ Calculation formula for X-ray image

I m=loeXp(-Ztnm t)
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BGA Shape Tested Images

Q=LK EDBCGADFHMTOFIKRE T, BEAKERL S
MazEiEmLET.
@ Detect and Display the abnormal BGA shapes after soldering
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Components in the Reel
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@ Counting the rest of the components in the reel
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BGA Void Tested Images
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@ Detect and display voids in the BGA after soldering
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Image of the Sample Heating Unit
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T T T @ Observation at high temperature with the sample heating unit (optional)
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BEAMSENSE®
AT LA BRI K BHEEIL Stereo X-ray photography
ADHEERBTBR ICEEIR? A7 LABEIC KB

How to recognize the three-dimensional object?

Example of stereo X-ray photography

ARABAORREFRD SMARADIHIEELRHLET, \
We use two eyes to understand the 3D nature of the object Y X $RE
Why not for X-rays? 4 ‘ 5\ X-ray Tube
LY
X185 .
X-ray Source VA > B ﬂ‘ﬁﬁ{ 9 s/
AEXHR Aeg Brain B Tic.9
Incident X-ray w* i A B TVER BE
_ 3 ’ . .
TR ga;‘édjﬁﬁgﬂo'___—' ! Sample Tilt/Move
S . i ’Ig = F a £
Visible Light v.e* 4 v T X#CCDE>%
' ! 4 y /" X-ray CCD Sensor
1 ToTERIE
BB X : Amp and E-ZN
Transmitted X-ray ! Data-control Display Vs ;
v BB _ %8 - AE P Brain

B eI ERDRR - oo
Image Re-construction and Change :
Change the right-eye and the left-eye

EBE& (824%) Transparent image(The Shadow Image)

X#2 CCD X-ray CCD .

XBTIR25mD 5 OEBRERTHIFRNEBOIDLFEEERBHRET, c -
From a couple of transmission X-ray images with different directions, 3

we can recognize the inside (3D structure) of the object 9

E{g@ﬁ] Image example AT L7 #\etaes] Example of the stereo X-ray shooting function

mmEERIAE/ NS — > BE8fFfh > A7 L Automated Analysis of Bilateral Cu Pattern

0 7V NEIRDAT LA /R T EROEZERD S EROEEDEK/NZ—REBEER L. H—/NN—T— R EDEREZRRLET.
- Automatically generated wiring patterns from the stereo X-ray images in good agreement in the original Gerber Data

® (Jh) EFEHMMREMRE. R 77714 NED 3> - DATFLREDHERRETY .

- Joint Development with AIST and AVSC

SEKE - ¥HE 8858 Assembled/Soldered patterns automatically separated from the stereo X-ray images

AIST ; Agency of Industrial Science and Technology ~ AVSC ; Applied Vision Systems Corporation



BEAMSENSE®
3D-CT DA & HRE 3D-CT Imaging by Stereo Radiography

O—>E—L 3D-CT OJFIE 3D-CTHwEY 7T
3D-CT Imaging Technology with Corn Beam developed by KIT* MicroSDA— K&k EWBD3D-CTHwRZ 5
JST Sponsored Research in 2010-11 Micro SD Card 3D-CT Image (Whole)
3D-CT imaging provides Distortion-less 3D Images and enables the rigorous geometric measurement

4 7N OEERE mm

IRTURAREL D E DEER
Beamsense CT BE{&B#ERKY 7 b
3D Eif&#EHT (Volume Extractor)
Advanced CT S/W based on Simulated Annealing developed by KIT working on
High Speed and Practical Processing with PC
Available both the Volume Rendering Data and the Cross-section Images
-2 E—L X%
Corn Beam ‘ﬁhape X-ray Inm=loeXp(-Zn,m t)

nxmflil Ou O % nxm i O FREXTRD %,
n, m (A7 4 Z2%) =1000. 1500 Max

Calculated u from the large-scale simultaneous equations

Number of equations are 1.5 billions in maximum
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KIT* : REB T =#EARS (Kyoto Institute of Technology)

CTE{EODRER CT Image Data Processing
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Beamsense CT Beamsgnse o
i XYZAZ A AE&
3DE%T—% 3DV » BMP(8.16bits) RAW (16bits)
Beamsense CT Beamsense CT
3D Image Data 3DV XYZ Sliced Data
BMP(8.16bits) RAW(16bits)
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Beamsense CT 3D CAD 3D CAD
VIF/VOL STL STL
Beamsense CT » DXF DXF
VIF/VOL
\ _J
3D 3Ial—&—
3D Simulator
p \ STL STL
B&EHAY 7 b DXF DXF
(Volume Extractor®)
VIF/VOL
I(mage Processing 37 > &R—
Volume Extractor® P
VIEA ) 3D Printer
\, J STL STL
DXF DXF

Volume Extractor*
o PN
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B £ E 4 £ Equipment specifications

18 B Item A B Description
]
B & FLEX-M345 FLEX-M863 FLEX-MH867
Model number
BB Tube voltage 10 ~ 70kV 10 ~ 130kV
X IRFE 2R mEms 10-140uA (XIREDFDAIC100u AT TODER % H#EEE) -
X-ray generator =R Tube current 10 ~ 140u A (Recommended use at 100u A or less in terms of Xray target life 10 ~ 300uA
. . HW7um BEHEAR 5um,50um EHEAR
j=esy
R Y A A Focal spot size about 7um Sealed tube system 5um, 50um Sealed tube system

BRT A X BRE

20x20um 1500x1000 &R

ﬁfy@ﬁ;g Y | Pixel size, numbers 20x20um_ 1500x1000pixels
Seremr i%Tgﬂ:Tiﬁ T ﬁj’t’:@lﬁﬁfﬁ%ﬁﬂCCD ADFBE ; 16bit _7_‘“—9&5% ; USB3
Imaging Method Sensor ; Phosphor direct coupling CCD, AD-Accuracy : 16bits and Data-transfer ; USB3
A (BEHLE) 160x130mm 350x270mm 350x270mm
size (Electrical control)
ShA~T XH 95mm 325mm 325mm
troke X-axis
ARO—2 Y& 95mm 245mm 245mm
=—) Stroke Y-axis
Table JhA~T 28 200mm 200mm 200mm
troke Z-axis
REYES &K 1.5kg &K 1.5kg &K 2kg
Object weight Maximum 1.5kg Maximum 1.5kg Maximum 2kg
AEYES & SR _ LE) EIEAR 7mm - 8 fEHAK 34mm
Object height limit _ (%‘JFE%EK.% f‘:azlﬁfﬂit‘;’}%ﬁib\ *ﬁﬁ%ﬁ‘ﬁ&?ﬁ?‘% Z f‘:_75‘373 o) i_?o)
7mm at 10X magnification and 34mm at 8 magnification. (If it over the limit, the object may hit the top side and may be damaged.)
<3 Dimensions #9 350Wx450Dx550H mm # 800Wx645Dx523H mm # 800Wx650Dx650H mm
NN About W350xD450XH550mm About W800XD645xH523mm About W800xD650xH650mm
Main bod = - #J 80k # 115k #9 250k
' B8 Weight A S0ng I Nlhg e 2500
TRIRE 05uSv/h T BEERAT—14X—% (ICS-1323: 70OH) IcTHE
Leakage dosage Under 0.54Sv/h, Measured by ion-chamber type survey meter (ICS-1323 : ALOKA) .
ES AC : 100 ~ 240V 150VA LF AC : 100 ~ 240V 400VA LT
Power supply ACI100 ~ 240V 150VA AC100 ~ 240V 400VA
BERE - [ XIRIRGIFRE 5 0.1#~10% FEEEE ; Max100[g]
Period and times X-ray Expose period ; 0.1sec to 10sec  Adding times: Max. 100 times
BRBERRE (10 345K 1500x1000 EZ%E,/ 2um 750x500 B35/ 4um 375x250 EHz%,/ 8um
%L R Pixel number and resolution (at 10x position) 1500x1000 pixels/2 zm 750%500 pixels/4 um 375%250 pixels/8 um
Still imaég ERRTF ) bmp (8. .16bit.)\ JPEG, tmp (16, 32bits %?RED
I Image saving bmp (8bit, 16bit), JPEG and tmp file (16, 32bits)
BIRETIA M bmp. JPEG. tmp 7 7L
Image reading File format : bmp, JPEG, and tmp files
REREE 5~ 180s
N = Shooting time 5s to 180s
TOERY  zx " EEUAX WA 1500x1000E%E 37L—5/s
S Dispray i I size ; 759>< 500 and 375250 pixels, Sho9t1ng rate ; 3 frames/s
ERIRF EFE R T — Y HRF 5 AVLL tmp, bmp EEREFE (RKX 180 #)
Image Saving Save the animation shooting image data ; AVI, tmp, bmp, JPEG Saving periods (Max180sec)
X 1% CCD REMIE | #1E A= #1 Correction point BHER. BEERO2541E 2 points of bright and dark
X-ray CCD Sensor
Sensitivity correction | #81E[E]%X Cumulative times 1~99[E (10[E]#%E) 1 to 99 times (recommend 10 times)
[ETfEE:n B EMIE. OV NS ANEIE. rE. BEREG, 2@k, 7 —F=R (BUAHZ—)
Image correction Brightness, Contrast, Gamma, Reversible, Binarization, Color display (false color)
BB LY — FOIv—TIYRY, Yv—TIXRY
Image quality filter Unsharp mask, Sharp mask
2T —)LEF EERERICEER T —)VAEICTERE

B RAgEE
Length measuring
function

Scale register

Sets standard scale measurement for same magnification shooting.

SRR Y —>
Measurement pattern

Bk CHINAR. FTRER it

Straight and broken lines, Distance of the parallel lines etc.

FREAL mm ROEE (px) GHAERSETY,)
Unit mm and Pixel (pxl)
EERE &, EEE. BEARETY f
Area Measurement Area, Area ratio, Area brightness average, etc.
LR BAMIEARE 118~ 101F EHRBEFIZE FIF K - 10 ~ 400%
Magnification Geometric magnification : 1.18X to 10X, continuous electrical movement. Digital magnification : 10 to 400%, variable each 10% step.
FNEEE

Images on a Screen

16EE (RA25EME) 16 images (Max. 25 images)

{ERHRRHEEE
Tilt table function

SR 2 BB T
BA-20 E+45 EER
Tilts maximum —20 to +45 degrees
at the position of X2 magnification.

HAAMER 2 FUBTRA 10 17 EER
Tilts maximum about + and —17 degrees at the position of
X 2 magnification.
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This specification and an outward appearance are sometimes changed without the previous announcement to improve.
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Manufacturer:

BEAMSENSE CO., LTD.

2-19-16 Izumi-cho, Suita City, Osaka 564-0041, Japan
URL http://www.beamsense.co.jp

BSFM-G-11A 24 04 01




