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After the visit by the global financial tsunami unforeseen in the century, numerous enterprises were wiped out and
disappeared. Anderson was able to survive the tsunami with its solid-grounded operations. However, challenges
continue in the wake of economic turmoil of this magnitude. There is no time for a break. We must move on with
even greater energy in order to stand tall while the global market staggers on the way to recovery and pave the way
for the next round of prosperity. It is expected that all employees at Anderson are on alert and work hard at all times.
This is the only way that we can continue to survive and “win”! Let’s do it!

The Anderson Group is an international enterprise that is based in Taiwan and reaches out to the whole world. Our
colleagues are found all over the world. This publication is issued primarily for two purposes: (1) to keep internal
employees and external shareholders, suppliers, and customers updated on the development and advancement
Anderson makes in terms of technology, products, organization, management, among other aspects; and (2) to serve
as a communication platform for internal colleagues in order to boost coherence and sense of responsibility to all
employees and inspire them to constantly devote themselves to the creation of Anderson traits.

A publication looks simple but actually encompasses complicated processes such as planning, articles solicitation,
correspondence, compilation, etc. It requires long-term perseverant planning and execution and relies on hearty
participation by everyone to keep on going. It is encouraged that everyone at Anderson participates in the publication
effort and work together to nurture this garden that belongs to everyone and help this publication of Anderson’s grow
strong. Let’s do it!
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Early this year, president of the Group, Mr. Hsieh expressed his idea for publishing the Anderson Group
Technology Periodical and soon authorized me with the preparations. | was nervous while accepting the mission
and formed the editing panel. With three months of hard work and devotion and thanks to the hearty support
from many colleagues and friends as well as the numerous sleepless nights devoted by the editing panel, the
periodical was successfully debuted. | would like to express my utmost thanks again. Because of your sacrifice
and hard work, the Anderson Group Technology Periodical started the most important first step successfully.

The design of the “compass chariot” is based on a typical mechanical drive principle. It was said to have been
invented by Xuan-Yuan, the Emperor of China and was a great mechanical invention. The “Anderson Compass
” looks up to the Anderson Group as the leader in the machinery industry. Just like the invention of the compass
chariot, the Anderson Group will make more contributions for the mankind in the mechanical field. In the future,
articles and theses published in the periodical covering technology, management, life, and entertainment will provide
the group staff with omnipresent series of thoughts and learning opportunities, just like the compass chariot offering
humans guidance in the right direction.
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UV BB 42T e 1970 FEARRIGSER @ AR REDRIRR
RIEMFSE LR BEREER - RE UV HENEBEE
EES - BRIE « BRI  BIEEREIR « EREL
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RMTERETZEL - T ESXSTMEOERISSE

BEREVUVHRAMEDIT 1. E8E; 2. BEREW 3. X
#BWE (photo initiator); 4. BDE additive o FARUHE
BORDERLLER STRIRRENDEIM B RFIMETE o I8 BB ~
#K5R ~ PCB %5 - BIEZE BV HRMERMR o IRBIER
Eiie ¥ FIREENERERN - KREEKITEERT
EZEERNEXS S ELERE  MEEODRREED
B - ERESHNBEEREHETTERIE - [H5E8
588 - SREREBENDE(L ; EREBEEROVIBENRMT
REREED > BTEER 2007 ERRBIRAKRENAND
W7 - e SEERENHER - BIERREREZH R
1ERAERES o PCB X IEERELME + BB LA MIFTIEPAVES ©

PCBX S IEENBYFEK

PCB BN FENRISERA B —EREAIRIE - BI2PHR
BRBISBEERK - —AZE RAY PCB IRXFHRE + |/
HRER 0. 12Tmm(Gmi ) » XFHEA 1. 0mm » EDRIIZIA
=7 +0.25mm o BRAR ~ B RIE - RE-BE R
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TheDevelopment of PCB Character
Inkjet

The technology of UV curing was developed by the 1970s.
Initially, it had been developed the related ink and coating
to solve the environmental problem. Then, it affected the
ink manufacturers all over the world to develop all kinds
of ink actively due to its superiority in hardness, slower
color decline, low solubility, high speed of curing, low
temperature for hardening and environment, etc. The ink
of current technology can be solidified and firmly attached
on the objects after irradiated by UV, even if the printed
objects do not absorb ink. Besides, due to the manufacturers
of printhead had committed to the development of new
printhead, and match up with the developments of UV quick-
drying recipe, they had achieved the goal of squeezing the
ink out from printhead successfully, without congestion
and transfer UV ink onto the object successfully. Both of
the ink and printhead technologies had made constant
breakthroughs, which led to all kinds of new applications
today.

Common ingredients of UV printing ink including: 1.
monomer, 2. oligomer, 3. photo initiator, and 4. additive. The
ingredients and ratio of the ink depends completely on the
characteristic of printed material. Such as glass, plastic, paper
and PCB, each of them had their own effective composition
relationship of ink. Drop-on-demand technology is the most
popular printhead technology in the industry, which only
spray ink drops in figures and article texts that’s required to
be printed, and no ink drops will be sprayed on the blank
part. This spray type requires no live processing for ink
drops, and the printhead can be easily multiplied due to its
simple structure. Due to piezoelectric inkjet technology has
the most potential of development, Anderson Group started
to invest numerous manpower and material resources in
2007, to cooperate with the printhead suppliers and develop
the control card and related software. The equipment of PCB
character inkjet is the extension product of this technology.

EINcE | o4 Jonpouad pue ABojouyosal mau
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EHZRBZVEDHNTE - N1 LXEMIRN - PCBAIX
FEIREEERAREPSFREE - BN - 1
2000 RS - MBIEMNARELS - HEMIBERIIISIA
F| PCB N2 - (BRMISBIBRARAIT » 20EEAIFEE ~ i
RERNN  RAEREBLAREMSZHK o BIFFER » [BE
IEEERZAITAVKIBE - SHERTEIABHE TR o (SRR
SEHE  FARENSHSTKRIHE - BEEBHEGIL
SRABTEMISZANE D - RULEREE PCB RIEZHBEM & K2iF
BIEARIBRIR S - 7£ 2010 & - IETNHEHL PCB XF
[EENE%fw -PCB Legend o

DIBEBTE Ink jet SR AEFER

BREBRT 1S Inkjet FEFBTE PCB AT » SAFRE
MBI ARIDER LMD REE ~ BS ~ B - REFBT
% - RAItEPIAREM « RENEIBED - 15 Cojet SRINE
RREME - FAEFEEH PVC ~ IRBHVMEMEL - BB
LEXUSJet FHRIVESR © E—RYIBVIBRIRR - IRIKIESF
EHUNERLE - EEBNE @ EURHTEERRES
B M ERIE IS

The Demand of PCB Character Printing

Although PCB character printing is not a difficult process,
which does not have any particular requirement of precision,
the general character specification of PCB are listed as
follow: the minimum line width is 0.127mm(5mil), text height
is 1.0mm, the tolerance of printing position is £0.25mm,
but it also brings so much trouble to the process engineer
with the complicated problems of board making, alignment,
expansion and shrinkage, leaking ink, accumulating ink
and tension, etc. Especially, the demand of an increasing
small amount of diversity modes and the pressure of urgent
P/O. PCB character printing has really become a problem
to overcome in the process. Therefore, the related research
groups tried to bring the inkjet technology into the process
of PCB character printing from the year 2000, but the related
market technologies such as the printhead precision and ink,
etc, were not mature yet at the time, so the product was still
not satisfying the market demand. But in recent years, the
mechanical equipment manufacturers had the opportunities
to develop the equipments to meet the market demand by the
significant progress of printhead technologies and conquered
the problems with ink. Anderson Group recognizes the
market potential of the equipment and its importance to the
process of PCB. The technical team had conquered the related

integration technology and released
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the equipment of PCB character inkjet
-PCB Legend- in 2010.

Anderson Group for
the Application of Inkjet
Equipment

Anderson Group’s Inkjet technology
has been applied to the industry of
PCB. Furthermore, the technical
team has expanded the application
of the technology to industries such
as advertisement, building materials,
furniture in recent years. Therefore,

the Cojet series are applied to the
industries of building materials and
furniture for inkjet printing on hard materials. Meanwhile, the
LEXUSJet series are applied to soft materials such as PVC
and paper. All the related series equipments are provided to
the customers for the full range solutions. More importantly,
all the equipments are developed entirely and accomplished
independently by the technical team of Anderson Group,
so the team had accumulated the technology of inkjet
printing control and inkjet printing knowledge for different
applications. Compared with competitors who only specialized
in this field, Anderson Group has more sufficient knowledge
and specialists to assist our customers to solve the problems in
the process.
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BEER :750mmX 850mm
IEFERH8: 8 heads X 128 nozzes
IBENFERE: 500 dpi ~ 1000 dpi
IBENR T 24in X 28in
SUENRE: 40sec(500dpiE@FIEND)
FER T 30PL
2. BEBKE
PCB-Legend #5 BHSRE LSS
MBI RS - WHEEREEVRNERIE
RISHEREEBEMAEAL - BIHK%E
EEIBENNERTK o XYZ =#iaRL
SRt SEERINMAINE - i8S
EREREIRAVRIR - IRHHMASTENE
(IEANBENSEE - ESHAIMEEINS -
BEIRMEELZERFRIE - BHRIRIEFES
W ELNE ' (RERIFENER -
3. BZHRIENEERIRFEE
EIRENERIER D - BEEBIRRERT
B L » FTIRBIE T B EERERE - BS—7
EEEAIEE - BESINAVER « JIENS AR TS B/
BF% - HRFEMSHERIRIEEE - BIEEEEREEETR -
REERMOVERTIE - DA CHOIBESRIRIETE @ RROVE
B EREFEEK o HIRERASEIRMRIEEK - RIHBYEF
BYRRARTOZE o BV E ARG EERIESEMSEEETE - R
RIS —BROVRERE © ERE7RD T RS ERI
AE  BMUERIFEN - BE—MRIEREASRTEER « ZEMW
BYIESRIE(E - PCB IREMNREE LIS @ IR ERARENEZRE
RETEREII » RRBIRH TR EN ISR IF R NE
FERARAIEIBENIFAE S 2EBED » DR EEAROVIBENRE -

4. CCD ¥i{iIEARRIBHI{EIDAEE

XIEENR] - PCB ARTEREI_ L INEBEERI0VEIE -
—RRLEEEF+FER AT - FRATHULTRAZE
BT EENBR IR E LB - PCB Legend 551 CCD JEREV
BE Pattern Match ¥H{iIHRE » $k L EFFEIIREAVMEMEES
BEESEIEAVSTE « BEAVIRIR ~ SIZING $I5%F + 518 PCB
RNEBRFIRASELURERE - RITRAEEHE - DURAX
FEENPNIERE

5. UV BYEizsl
UV HEBHELLEES UV IB6VRST - 15  RE  fE2

T2 EEEH - DIFERE(LAISRE © PCB-Legend 455 UV
BER UV VIRl - SR OLRIEEENSTIRIB L HBHREBEL -
HERRRIZNEE - BRIL 2D - PCB-Legend ¥ UV BEEERE
BUERET - BRI ISRIELREIBHRMEITREIN » UV RifitesE
B ERAESZE - I BIBRRARNIREERFELHE
=1
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The Basic Specification of PCB -
Legend

1.The Basic Specification of Equipment

Table Dimension:

750mmX850mm  Printhead:
8heads X 128 nozzles
Inject Printing Resolution:
500 dpi ~ 1000 dpi

Inject Printing
Dimension: 24in X
28in

Printing Speed:
40sec(500dpi

Bidirectional Print)

Ink Drop Size: 30PL

2.The Precision of

T Equipment

EINcE | o4 Jonpouad pue ABojouyosal mau

PCB-Legend is consisted of
high-strength structural steel,
which had undergone the rigorous
annealing to maximize the structural strength and
stability to provide the basic demand of the equipment
’s precise movement. The tracks of XYZ axes are made
of linear rails with high rigidity and precision, which
cooperate with precise backlash free ball-screw for
providing the equipment with high precise repeatability
positioning. The full-covered housing of equipment
provides the operators a safety operation environment,
avoids light pollution generated by the UV and protects
the operators’ eyes.

3.The Simple Operation Interface and Board Fixed

During the printing process, firstly it needs to put
the board on the operated table, then the board has
to be orientated and the reference point coordinates
has to be found. On the other hand, it's complicated
for the operators to do the complex preparation such
as the images file reading, the images file format
conversion, and the print parameters setting. The
software department of Anderson Group simplifies the
complicated preparations by using a simple user-friendly
interface to accomplish the rapid demanded procedure
mentioned above. And it provides the convenient solution
for the customer’s operation demand of a small amount
of diversity modes. With regarding to the basic relative
setting of the equipment and parameters of printhead,
the system will provide another level of operation
environment which only authorized to the technicians
who realize the equipment setting completely to revise
the operation, avoiding the common operator setting
error that influencing the equipment function. The
vacuum clamping system fixed the board when PCB is on
the table, furthermore, the system will also provide the
movable mushroom head to fasten around the board for
ensuring the board will be entirely flat while printing, to
maintain the print quality of the entire board.
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6. BENLRELRIT

AEETHRIVEFTENIERRE - RAEVLEBTSHN
B DIERIBENIEIHELGE o PCB-Legend PRELERIR
BREMNFERZEIN - EIBRE FHBRBNRELRS - 6
SHREHIERBEEAORIERED - BREEHITETE - BIR
BERBIEPEFHENORIG—H - SLFENZRIE @ 12
EZBTILIEBSHOVEEERTE - BT SERLERHARE
2E o

7. IB3LpHZEELBHATIRE
PCB & EBIED + LETRERRIRAEIRNEESTEN
TR - BEOEEEER - WICHERESRERBA - EX
FRZEIEEE - FRIRREREISH - SRIGERBERE - 88
EZREERIESE - DR BEHMERYS © PCB-Legend O]
RHEAABRVER - RELI © HERIESEARAEN
EZEIEN - ESZHVTHBIRIDAE @+ IMMEETAREE © B

4.CCD Alignment and the Compensation of Expansion and
Shrinkage

Before printing the character, the PCB has to be planned with
the position location for alignment, generally the main target
symbols are dot or cross, the system can identified the graphics
defined by customers or the above mentioned symbols to align
position. PCB Legend will take a quick image by CCD, and then
cooperate with the alignment function of Pattern Match to find
out the machine coordinates of the actual position. Moreover, to
cooperate with the calculation of the data, coordinate conversion,
SIZING skill, and obtain the actual expansion coefficient and
rotation angle, to provide the system with auto-compensation for
enhancing the precision of character inkjet printing.

5.UV Curing Control

UV ink curing has to cooperate with the different control with
time, speed and energy of UV light irradiation to ensure the curing
quality. PCB-Legend had combined the UV light with UV control
to provide the customers selections of curing after inkjet printing
immediately or the curing after off-line to fit different process

BENEE] - E—ERAMRIE EORESTMLRAR - requirements conveniently. Besides, PCB-legend has a broader
s N AL ’ = og u v ! y ! ! )
EF'T%WEU Purge TDEER @ EESRIRGE @ BEMEHRNIE design on UV. Other than the time and speed can be set by the
EMAIGHERES ﬁﬁnnu\ﬁflﬂgﬂgEEIEﬁEﬂgEﬂ,muk LETAFBE  system, the UV system also has 3 sections of energy control to
REREIS THAEHE o BRESSR - SEABSR®S  adapt the different ink thickness or ink material respectively.
R %Bﬂwjﬂ'ﬂﬁffﬁ])\ﬁ ’ éz@%ﬁ.’f%kﬁ%ﬂglﬁ - BIEER .
BB o 6.Automatic Ink Supply and Temperature Control

Different type of ink needs different printing temperature; so the
:‘%Eﬁ system must have perfect temperature control in order to ensure

the smoothness and quality of the print. For PCB-Legend, in
= % N = o
PCB MFIRR - AEREMIISHTR - BRATRR addition to ink-supplied system with perfect temperature control,

RESR - REBHORDE - PCB EX—HRFREIRAES  the printhead also equipped the precise temperature control to keep
BT - BIDIZBIBTEARED » E5%E PCB gUBYEIE  the ink viscosity stable while ink flows from the tank to the nozzle
e, 15955 E) POB AR RAIRIAYS - DISEENEISmS - and ensure each ink drop is in the same size during inkjet process.

oz For these professional demand, the operators can simply set the
*éﬁl? FOBBLTIZHM - MUHNEER] PCB BA25RE] parameters, and the complicate temperature control procedure can

o BEEEWRERRIKATIVIRREITK @ FERIRAESH) be completed.
Aﬂéﬁi%b ' BESDIEBAMSO05%0E - —HEEd PCB &
HEHFEN RAERROVEE FREIERBESERE 7.Anti-Plug of Nozzle and Cleaning Function

In the process of manufacturing PCB, the equipment may be shut down due to changing material number or planning the demand
of capacities. Therefore, the ink will cause obstructions in the nozzles due to prolonged shut-down, especially for long period shut-
down. Nozzles shall be completely cleaned after a long period shut-down, to ensure the ink supplier runs smoothly when the machine
is turned on. PCB-Legend can provide different level of clean-up functions and maintenance which operators can apply conveniently
to different situations. The simple stand-by function will start automatically after the completion of the printing. The second level of
anti-clog cleaning is the function for the operators to cooperate with the Purge function button of machine to clean the nozzle directly
when it stopped printing, and then it shall use the simple software of print test to confirm that each nozzle is functional without faults,
this function can also be implemented regularly every day when the equipment was powered on. The third level of cleaning shall use
cleaning agent to clean the internal part of the nozzle directly through tools provided with the system by authorized technician.

Conclusion

PCB character inkjet is not only the demand of flexible manufacturing, but also the best solution of the strong awareness
of environment protection in the future. So far, PCB industry has been regarded as one of high pollution industries, so the
government of every countries had pay efforts to reformulate the standard of PCB process, and especially encourage the
development of the new process, to use the process concept of increasing layers to replace the original process concept
of reducing layers, in order to improve the pollution problem of recent PCB manufacturing process. Anderson Group
recognizes the strong aspiration of environment protection in the future and is willing to invest more manpower and
material resources to develop more equipment of increasing layers concept and work together with PCB manufacturers for
providing more environment-friendly equipments and create more wonderful living environment.
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Integrated Application of Micro-Machining Equipment in Imaging
and Measurement
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Introduction

As technology advances, both industrial products and consumer products are getting smaller and smaller and the
size of related parts and components is getting refined on a daily basis, too. For the past few years, the demand for
high-precision tiny components in the electronic, photonic, and biomedical industries has been strong. A common
characteristic for these parts and components is that their size is usually smaller than 10mm, and their surface also
often requires a micro structure of 1 to several hundreds of pms in order to achieve certain optical, electric, and flow
channel functional requirements. Therefore, processing of these micro parts and components is singificantly different
from that of traditional parts and components. Micro-machining technology is required to solve the processing
problem.

Due to the fact that targets to be processed by micro-machining equipment vary from traditional machine tools in
terms of precision and size of the workpiece, the equipment itself must not only includes a highly precise machine set
but also other peripherals with different corresponding designs, e.g. to enable the workpiece to be measured on line.

In the processing field, measurement of workpiece has been playing the role of a quality goalkeeper. However,
generally speaking, the operation of manual measuring tools is highly depend on the technical skill of opertors. In
addition, traditionally, workpiece needed to be removed from the machine to be measured. If the difference is not
within tolerance, the workpiece has to be placed back to the machine and repositioned to have the processing size
modified, which is prone to manned workpiece setting errors. With the micro-machining technology, the surface
micro-structure of highly precise micro components is so refined that the uncertainty associated with off-line
measurement is greatly increased. Therefore, how to directly confirm the size of a workpiece while it is inside the

micro-machining_equipment while being processed, in order to bring the operator with maximum convenience and
significantly eliminate artificial errors is something that must be emphasized.
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Figure 1: (Source: Center for Measurement Standards, Industrial
Technology Research Institute)
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Introduction to Principle of Measurement

Generally speaking, measurements can be divided into two ways: the machine probe method and the optical
touch-free method. In light of the fact that stucture characteristic of workpiece are getting smaller and smaller,
to avoid scratching workpiece, the touch-free micro-profiler is often used. Touch-free micro-profilers are mostly
operating on the principle of optical interference. Among different sources of light, the coherence of white light
is bad and the scope of interference it can generate is rather small, only several microns, so it can produce rather
beautiful strips with significant contrast. Therefore, it helps to avoid the shortcoming of laser beams to producing
confusing strips and causing measurement mistakes as possible. As such, the white light scan interferometer
(Figure 1) is applied in the development of the online measurement function of micro-machining equipment.

oo |1
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1228 R CCD EURERSRIRIDAE A0 - Z2hISS P8I\ MACRO 12TV TAESE » WS CCD SRERMER EIRIBINREPTARZ
BIRAIE - B8 TCP/ IP @A0iEiln CCO EURERIRMETRBNENR - IEZAHURISSH - CCD MMAATETREREUR » TR -
BEAETIZS S EIE T —HURE - [EF CCD MMAEDEITHERNVEIE © {KIRZA © 8 ABY MACRO EIIE<S
HEETE - WRER ~ BER - B ~ FESEHYE - BREGEROBENEL - RSFEZNITHEEMNINRYT - it

BEURRIS 30 IZIRER - SRR CO0 RN T RERIPL - BESINRE (B 5 6) - THHIRMFERBEBRTZERED @ T

BISASMFWBER - BREEFER -

Description of System Framework

The micro-machining equipment online measurement system developed by Anderson, its primarily comprises parts is

briefly introduced in Figure 2. The components can basically be divided into three categories: 1. Graphics Measuring
and Editing Software, 2. Controller, and 3. CCD Image Retrieving and Measuring System.

The functions of the graphics measuring and editing software are briefly described below: The DXF file was
entered into the software and displayed on the screen. The operator plans and sets the size to be measured through
the graphics operator interface (See Figures 3 and 4) and the software will automatically show the image retrieving

MACRO program and the control will run the program. ltems to be measured that have been planned by far include
measurements of distance, diameter, angle, and surface roughness.

The functions of the control and the CCD image retrieving and measuring system are briefly introduced below: The
control translates the entered MACRO program and moves the CCD lens to the editing software-informed filming
location, and informs through TCP/IP the remote CCD image retrieving and measuring system to retrieve images. When
the image retrieving command is received, the CCD software will start retrieving images and informs the control to
move to the next image retrieving location once it is completed. Meanwhile, the CCD software will process images and
calculates and combines different types of measurements, e.g. from point to point, from point to line, center and radius

\,
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Figure 5

B 6

7 N

of the circle, among other values based on the previously entered MACRO measurement command. Then, the results
will be sent back to the software, so that customers can easily understand the size currently being processed.

In addition, for the original 3D image data already obtained, the Center for Measurement Standards of the Industrial

Technology Research Institute partnering with us in the development of the CCD module will provides another software
(Figures 5 and 6), which can perform more measurements, e.g. measurements of cross-sectional lines, roughness based
on the image sections the operator is interested in.

#56m

ESBRESRABEINRNE - SRBFSHARZRE(L - BEELRIE - (IEENEABTIRE « EXEHOTNIF B

: /f_ Figure 6

SRARBIEREVED + M CCD #R L ERRIRIE R BENSERLIEREIIIRERL — » TERIK - BRISRHRIDSEES OAE - DIRHRESE

BERKRIEE - RIFSF -

Conclusion

As the technology advances quickly nowadays, equipment itself must also develop toward systhesis and

intellectualization.

How to help users to complete tasks more quickly and precisely is the mission of equipment

manufacturers, and the CCD online measurement system is exactly one of the tools to help accomplish this mission. In
the future, Anderson will continue to work hard in order to provide more and better products and functions to serve our

customers.
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PCB L HERT

The Analysis of Hole Declinatio

. 127 Ming-Hsiung Hsieh
from Sogotech

ENmIZEEEMR (Printed Circuit Board/Printed Wiring Board, PCB/PWB) YT EHIRAETREEIHEED @ SR
EFTEAHLZRENSEE - [RAKEESENEHI) - PCBIERIIAEE RN FEBIREHMEE ERERE - LUENPEE
@R BN - ERETHMSLUBRELEIEE - AEEFENERPATNRNESEBREN - BBEEFHIHUIRE
B - FROSHBRBD - PCBLIARIBESHBIREES - BRPCBINKIN—EEESED - K—HBrI—
PCBRREVEZMGIBIURIE o MEISURIRRELNASRIGH RILZIEREHZR (Pad) B/\iR2mi | - EIARERSL -

PCB (Printed Circuit Board/Printed Wiring Board, PCB/PWB) has appeared in almost every device, provided as
carrier while installing electronic parts. In addition to fixing the various components, the main function of PCB is to
combine each of components by current connection to complete the purpose of relaying transmission of signals and
achieve the integral function of the components and parts, so it is the indispensable basic element for all electronic

products. The More and more complicated the electronic devices become, it will need more and more components,
so circuits and components on PCB have become more and more concentrated.

Due to the technologies of PCB are progressing
continuously, the following table shows the current L

technical level specification of the general PCB factories. T i

The unqualified condition of hole declination is that if the P ] » ]

distance between hole edge and pad edge is less than 2mil,

it’s an unqualified hole.

. s . EHTLLIER
RERIL GURRS ) =152 Pad) 8 - 3138 Cni - R
dmil _ _ 6mil  _ _ 4mil } il .

Unqualified Hole (Hole Declination) = Pad Edge to Hole Edge mil_ _ _ _ mil LIRSS .

< 2mil ﬁl
RAEBERIE il (F) T (<4mil 5 0. 1mm) ZHREE » —

RRERESTEBILEN L EEE
& 4mi| 52 (Pad) /HER  WEB—FAM ©

High density means that the circuit is under 4mil(included) (£4mil ; 0.lmm). It is popular for a general
designer to left a 4mil pad margin for both left and right sides of the hole diameter, as shown in figure 1

B— SLRRRRA

Figure 1, Hole Declination
Description

ENRIEIBRACHEIZERET - IHEEES T THRUVRBRBRANEKRE - BREREERFNER - MEREREER LS8
BRZRRE - WISBEERIE : ARBIRES - BS - #8301 - #8830 - —20R » INEHRIS ~ 200 - BIRERER ~ XFENm) - 1235
DOT ~ ARELDE ~ #BEE - HPBEILRENRBSUIBEERIERE @ BREERERERERNIRE - MARXER
HEESLSLIRREEITIREY - BHIDRALR ~ 8&fF ~ #8 ~ BiE » IRIE ~ SAEMEE -
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PCB is made through the processes listed below: First, IItE = T G Teerrelagy| T e, e
draw circuit layout via circuit design for circuits which M Level Level
connect the components and parts together. Then, develop E 2-12 % 8-18 %

.- ; ; ; _ |Layer 2-12 Layers 8 -18 Layers

the circuit pattern into film, and show the image ON COpper- oy L e T
clad laminate (CCL), and by some flow chart: mner—layer Lay-Up Structure General Rigid Circuit Board|Blind Hole / Buried Hole and

H H H H 13 Lay- Up Structure
circuit, laminating, drilling, plated through hole, panel RIS T0-T2 mi (O3mm) |8 mil (0.20mm)
plating, outer circuit, second panel plating, solder green [Minimum Hole Diameter
mask, legend, contact processing, cutting after being [BRNE&:LE 6 mil (0.15mm) 4 mil (0.7mm)

Minimum Laser Diameter

shaped, final inspection and package. In equality of drilling |__" "
process, such as hole accuracy and hole wall quality, ﬁiﬁffntispecmaﬁo 6.0/1.0 8.0/1.0

will influence the yield of next following process and FEmE=mE /= 75 373 mi

production. This article will discuss on the causes of drilling [The Cirouit Width /
Distance of Outer Layer

hole declination, then described in detailed items such as [rERERE /& 474 mil 3/3mi
operator, equipment, material, method, environment and |[ Sredt e/
measurement. &/]\ SMT REEEE 16 mil (0.40 mm) 12 mil (0.31 mm)
Minimum SMT Solder
Pad Pitch
*—  BRIPCBIRiIBANR :A?T’J) BGABXG%%EE 40 mil (1.0 mm) 30 mil (0.75 mm)
AS Table 1, The Current PCB Technology Level. P;';'";ﬁi‘h cer
BEILRBRIFASHIRRBRFONEE  MLOEREEREHSHLRE - HI0 - SBEABR  BHNEHER

ZEWIDLERL PIN ARLE ~ TWO-PIN {ERENEIERE © MHSLEFEERTY LIKEED SOP 8Y5]E R QC 4&iRBIYIIBNCNE -
Operator:

It will be influenced by the operation equipment familiarity, elaboration and physiological
condition of the drilling machine operator, such as parameter input error, drill bit installation
mistake, the locating PIN of multilayer processing was placed obliquely and TWO-PIN operation
placement error, which can be improved immediately by setting up SOP and QC inspection.

Bh]

B MRS IR RS EIIRSLRSZER K » BIN0 - MEKE ~ IRIREME  XBRMHEE - 4EEHEISEEE
HIZHRPIN BB EFEHESERAR - ENEBRRNBE) - BHEMREAR @ BRRER - BIt#ESETHERR
BHEERAREFTEAIREMERIFZEEN - EERNBANFEHESIEN THEANERNMERIIBARRMSHRILRE
Rt WEREEENEERNRBORRERDET - DEHISURRREEGHEERENTZE - fIR0 : EERER
B SBIEEFEE X R EORER « ARBS - FILUEMDEUWEZRERE  MEM - JIBZSE « SaRikE
FIR - S EHE run-out BRE - & run-out BASLRIRRESEH LR - AN EETHER TN T—RISE
AETEHMAIREBRHEIR © PIB £ L PIN FEBEEARNMEE L PIN BIHRIEEEE PIN YR - WB A
m - BSHEBIE LR (3L ) BIRSRENRM -

Equipment:

Firstly, the condition of drilling machine will affect greatly on hole declination, such as equipment
collimation, ball screw backlash, optical ruler compensation, and machine vibration will all cause effect
on hole declination. Secondly, the fixing latch of clipping PIN has low adaptability, which will cause the
movement of PCB board. Further, undiscovered low mechanical accuracy will cause the offset of the machine.
Therefore, it is very important to perform regularly on maintenance, cleaning and the compensation of laser
locating accuracy. Larger or less of dust collection pressure will also cause poor drilling concentricity and bad
chip extraction, which will both led to hole declination, therefore, it has to adjust the suitable dust collection
pressure and the air inlet cross-section of pressure foot ring. Cutters will also influence considerably on hole
declination, such as insufficient drill strength, large drill wear, wrong geometric shape on drill top point,
excessive grinding, so it shall be considered carefully on selection by strength, wear resistance, space for chip
extraction and geometric shape. When it comes to the spindle, the Run out problem appears, that’s due to
its appearance, the hole declination will also appear relatively. Therefore, spindle shall be cleaned regularly
and maintained or replaced its internal within a period of time. Due to the poor fixation method of PWB
on pinning causes bias insertion of PIN, as shown in figure 2, which will easily occur the problem of hole
declination and hole void on board.

EINcE | o4 Jonpouad pue ABojouydsal Mmau
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The pin intended 1o

PR
The fixed latch of
under location

B EPINVEZERZ=RA
Figure 2, The Error Operation of Pinning.

L

PWB 1 HIBRIT D REBEIRRZER  MEBERMS @ SLRIRREAMEI BN EINSIRIS R FIFEISRIBRIE « &—
FDIRBILBENFE I ERBI THIRREE RN T RIEMEMNIR TiFE - RibEER 8092 tBVEIIEEE -
MBREIRMS - FRINSIRESEUEIFOVRIBRIES) - MRABRISHIRESEEIEIBENRS - MBEIROVERSL (TE
3L) NIRERESFEBEINEE - WEB=FT - LERNEEZHIIEIEIER « DOBEBEBEMNFTE - IWVEERS
B EERBEIIBEILBEERER o PYB BIRFGENSE LEIR « PIB BREIFRTMEMM EHREMENIIRE

Material

Currently, PWB material can be divided into double-sided and multi-layer board. For double-sided board, the
material-related reason of hole declination is the sizing problem while outer layer circuit production. In addition
to the influence of drilling accuracy, it’s the different environment temperature which will cause dimension sizing
problem on material while circuit processing. Therefore, the influence of temperature shall also be controlled. For
multi-layer board, in addition to the sizing problem of outer layer circuit production, it's the positioning tolerance of
inner circuit will influence the drilling accuracy quality. The processing tolerance of TE hole of multi-layer board will
also affect drilling accuracy, as shown in Figure 3. The thickness of upper cover board will obviously influence the
wear of drill bit and cutter chip load, so it will be helpful to the drilling accuracy if suitable upper cover board

Al O BIPINAY R FLE S 4 (s S
The alignment hole of the concentric circle
had already occurred offset.

TEALE R4 R BHE
The TE hole had already
occurred drilling hole offset.

NFLAL T 3 B TEF L — I {REE
The small hole position also occurred the
offset on the same side of TE hole.

b= =l
Figure 3, The Effect of TE hole tolerance
on Drilling Accuracy

was selected. An improper lamination will cause the gap between the upper cover board and PWB, which will
accumulate dust and led to hole declination.

B

HEIL B2 PVBIEHINS S B TS « EIR  RIDRE « BETAVEILE ~ MRINERE  EH AR ET S ERE
IBEENRS - THFREASHBEEEIHIBNBANBREHREFMENIR - ERFBSHSEMIIEIFRIIEX
BB ERMSEEIEE - IBENSERBESVESL ST ERABIEE « IBIRK - RISNSEEEAER
BBIBRRIEHELVERESEMZNSE - BRI SOP ARIEBIRIFAS » A EESEIBENERRE °
Method:
During the drilling process, you must control the parameters of spindle rotation speeds, feeds, retractations, quantity of

drill bit holes, material lamination quantity and grinding times of drill bit, that all of them will influence the qualities of drill
accuracy. If the spindle speed is too high or too low, it will led to large cutting resistance or cinder remains on drill bit top and
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finally cause hole declination. When there are too many laminations, it’s going to cause increasing cutting resistance, which
will led to the wear of drill bit and influenced drilling accuracy. Therefore, only proper quantity of lamination and drill bit holes
can increase drilling accuracy and yield. A better method needs to depend on the experiment data which are digitized and
turned into the parameters for setting up the SOP to instruct the operators, thus, it can make the product in stable qualities.

RIE
BILFERE—RARIZERE - IUERSERENRRETEIFE - BREREANERINIEMHIREELR

EEHL - TSR EIER Y LoV EMELEILIR - ERNEFSTRESEBBRIEE - —RERNSIIRIEIEN
MEESMIOREXN M LS - —HENBEERENSERANRIEE - —MRIFHRIFARMRES 1°CH 11um B9E4E -
BEERFIRIRFILCIEREAERENIRREEKX - ALE—SHIEZBELIR - HNUZE PIB MEHEE:X BIZ00RE
EREINTIHRERDR - SSETBHRSRBRIRBUEAIILINE © U2 PIB #RII0 TiUWAEIN IREHNEE S0 -
EATRIRIRIREBIIEE - IBLMEHIREERRE—BERENREMAZR—BERIVEE - SIMESLIFETRIREEINER
BERFHFOMEIREER - HISUIBEEESSBREREETDY - HEHEETRETOT - ARESURBNRER
ERFIREBERIINIFRER—KE - HRSVBERES VBRI - ELRVERIEHRSTDOITIRERSA
=pil

PUB FESESLIFR RS EI TSR UBRRRERIENTRERE - RLLSREL0 A0| ~ X-Ray FIRRIEREZER
ETRIEERIRE - DIEREAICROERE -

Environment:

Generally, drilling operation plant is temperature controlled, so the equipment can work on drilling in a stable environment.
However, when there are extra thermal resources from the plant and change the environment temperature, it will cause the
change of dimensions of equipment structure, then led to drilling hole declination. Due to the increasing temperature will lead
to the change of the dimensions of equipment structure, which will not be found instantly, moreover, the length of drilling
machine is about 4 m and a little bit of temperature change will cause a great difference in its dimensions. Generally, the
expansion coefficient of casting material is 1°C for the variation of 11um, but it may already occurred a considerable loss by
hole declination when we discovered the change, thus, we should pay more attention to this issue. Secondly, it also has to be
studied whether there would be the material sizing problem when PWB is in the different temperatures on delivery and
process, or it should be put for a period of time before process for restoring the material to be stable in the plant. The drilling
plant needs to be in a stable temperature, but not in a low temperature. Besides, perhaps it shall do the statistical analysis on
whether the material temperature differences between drilling process and outer circuit production will cause effect on hole
accuracy, and its degree. Furthermore, when environment temperature and material temperature while measuring materials
varies from temperature of material under processing, it can be realized by the result of the statistical analysis on the variability
of measurement.

Measurement:

It will make sure without any problem for the following process on inspecting drilling hole accuracy after PWB is
drilled, therefore, it should be adjusted and maintained for the inspection devices, such as AOI, X-Ray to confirm the
correct result of inspection.

fiGiom

—{@4569 PCB ERNEISAS+NEESBI LIEFZRETT AN IR MIEM T BEEIIERE - FAI—@858Y
MR RIERSENIR - BENNISHRESNNIRHREESHTENER - MAELRRERIRIRII08Y ' R
ERPIRES) — IS E LT ERRAREREIEN - MASIEELRBEIIBENESR -
Conclusion:

A good quality PCB must be completed by the dozens or hundreds of processes, however, it almost depends
crucially on the process of drilling operation. Therefore, a good equipment needs to cooperate with the correct
cutters, the correct processing parameters and the correct processing material to manufacture a perfect product,

moreover, these factors are linked together. If we can adjust these influential factors to the best situation, the product
can be manufactured with superior drilling accuracy.
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Introduction
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For the past few years, the application of touch panels
has gotten more and more extensive, from the early special

IR - BIENEROERTREMRLEZ - R4

BELFRESLIRKRAE £S5 REBRFIRNERZ
FER - 28T - AEIENEARIRMTE 4 ~ S B E - Hd» D&
FXEBIZTEERAMIZER - EBARL - MELMAEE
DUSSBIFAERAMER - it - BB BN TEMRREE

application in the military to the widespread applications in
many daily aspects nowadays. However, there are four or
five types of touch panel technologies, among which the
resistance type touch panel is the mainstream on the market,
followed by the capacitance type. Most of these technologies

e are based on glass for correlative applications. Therefore,
Bl B2 — © processing technology of glass material becomes one of the
@ﬁﬁ primary core technologies.

Sand Wheel
BEBZOWR - RRERIRNTAMEIEER - Rt - Chose the proper sand wheel will determine the
AREEVIRIBAIND TS » SR BSGHIRA DT AR - WEE  success or failure of glass processing. Therefore, when

TESHEY « BaEREIFHER - EZEEEE 1 discussing the glass processing technology, one needs to
P— o understand sand wheel thoroughly first. Sand wheel is
pu

primarily consists of abrasive material, binding agents,
and air holes. Their functions are illustrated in the
vl N O e O
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following figure.

Sand wheel have been widely

— w P—— | wiom| L0 ees used since many years ago. As
mﬂﬁ*ﬁﬁ Ej‘*&fi‘t‘j_’éﬁ Rl o sl B ot IR R such, the labeling methods of sand
BETESEECHIEIBERE soc- ¢ BEMBERME| 60 &0 o0 | 15| P : 3 wheel specifications are well-defined.
EFRTHE  TRATEEE .. .. SE E oy | | ¢ P General specifications are shown in
" w0 8 | wes the following table:
ERERTIDRICAIRER Lomymmre Lot 3 || % Wing i
170 300 T RHE

Abrasive material is mainly

wy S E A (s 7T comprised of materials with higher
B R BN AR hardness. As long as the hardness of abrasive material

Ry EERRIER (IE) - RINZHSSH 2 (Figure 2) is higher than the workpiece, wearing of abrasive material
EEEEA - AMEARRENGSET b/ RIEEIER - will not occur because the wearing only has to do with hardness.
FASESEURGEESI - B2 - R E BRI RggE7s However, people usually mistake the breaking of abrasive
L BV ANE TS ZS S M A 'S4 - material by the workpiece for its wearing. In fact, wearing
BANZERE @ BESRESZHENSARIFRER » Bt refers to the friction and debilitating
IB.S.S # & #B.S.S. Granule# 170 200 240 300 350 400 500 relationship between two objects, and
IA.S.T.M # & $A.ST.M Granule# |170 200 230 270 325 400 500 the breaking of abrasive material refers
KTYLER # & #TYLER Granule # 170 200 250 270 325 400 500 to the destruction of an object as a
L 32 jSum result of external force collision, which
Average Granular Diameter pum (90 75 63 53 45 37 25 has to do with the intensity of the
B.S.S: & FIE® & ~ ASTM : 2 REE & ~ TYLER : % »{L & & abrasive material.
B.S.S.: British Standard Screens; A.S. T.M: American Standard Screens; TYLER: Tyler Standard
Screens

Granule refers to the number of

EINcE | o4 Jonpouad pue ABojouydsal Mmau

meshes per square inch on the screen.

IR0 - RIER)\ - TREEREDHNS - B - BRRIIERZER -
REEREE HERRE - MAREBIRVEIEIRL - AR
ZRTHRIBRANING - BSHIBES BELERAIWE
b o

RBLHEE - IE0EICSEIERERENNEIGEE © I
FFERIAVIEE - EEAYRTS - BFBNANKRM @ FEIG
I (A) IR - RS - BERGBS - BIERERIREE -
IHRAERS - ESERIEAEAIRINZEIRE/) - AMELE
BRE - BSRA2ENSNER[E - R @ BEES
59 ERERSZITS @ ESWIRIBFREBA » WRIRKEY
IWIERERZA - EMRZENENRE -

EPERISWIRASHSBNRRIIEZE - FREELEER
TEEEIARIL=B0IRSRLLHIERE - SLUERHOIRISES
DLEAREND + DUERHSE 25% FEREPE 100 5 LA 1om3 8
T&h > S5 0.88g(4. 4ots » 1cts=0. 2g) NERIIBREDE
100 o EECPEHIK » FRMEERIGSESS - EERIER AN RAVZERR
TR o TRASZSEPENERSERR -

RIS

B EBRIBR—ERETEBIRRIIE - —BiREF - 8
HREV\FERL * REUBA - MARZERIBN—E - ERIBRE
ELBBRENLE BRSERM T IREMIE © BFR
AT CRERIE - RPDERUBRERIBRAS S (L2
SRLBIBRL R IR AR S ARE o LR IIBREIENTR

f&eo

BRI CLRIBNSIERE - WIBEIRIREE - it
SRR HIRMNS - SEEBRANEHD - ESERRE

The higher granule stands for the smaller screened average
granular diameter. There has not been a universal granule
standard to be followed domestically and internationally. Each
company defines its own granule index and how the granule is
indicated. The following table shows the relationship between
different standard screens and the average granular diameter.

Granule indirectly represents the size of the granular diameter
of abrasive material. When abrasive material has a large
granular diameter (small granule), it means that the contact area
with the binding agent is large and hence they can withstand
a larger grinding force compared to abrasive material with a
smaller granular diameter when the binding agent of the same
intensity is used. It also means that there is a larger space
between abrasive material so that the coolant can penetrate to
cool down and remove grinding chips more easily. From this,
we know that the smaller a granule, the better its grinding
capability. However, a large granular diameter means that the
surface roughness is also worse and when it is used in hard and
crispy glass materials, it also means a greater external force for
glass, which accordingly tends to result in larger breaking spots
on the glass.

Hardness in specifications refers to the binding intensity
between the binding agent and abrasive material, not the
hardness of abrasive material. The intensity of hardness is
indicated by the ranking of the alphabet. The smaller the
alphabet (A), the softer it gets and vice versa. With an over-
high hardness, abrasive material tend to shatter without falling,
which leads to narrowed space between abrasive material and
clogging of grinding chips as well as difficulty for the coolant
to penetrate for cooling, among other problems. On the other
hand, with an over-low hardness, abrasive material tend to fall
easily, resulting in over wearing of sand wheel, which will cause
its quick deformation and eventually undermine grinding quality.

The concentration ratio refers to the looseness or tightness
of the internal structures of sand wheel, that the looseness
or tightness has to do with the volume ratio among abrasive
material, binding agent, and air holes. If divided by the
percentage of abrasive material in the volume of sand wheel,
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RESREFRR - MEMBRRARSWIROVEFE - BILL
TR - RCRIRERERIFIBENTL L - AYRERREHT)
8 Z2EABRIITIREETI0T - MR RIS -
fEREREECANER RIEE SR - RNEREINTEH
7N THERTERBETERRES -
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25% of abrasive material equals to a concentration ratio of
100; also, 0.88g (4.4cts, 1cts=0.2g) of abrasive material in a
volume of 1 cm3 equals a concentration ratio of 100. The
greater the concentration ratio, the more intense the abrasive
material and the space between abrasive material is narrower,
too. The following table shows the relationship between
abrasive material contents and different concentration ratios.

Glass

Tempered glass is glass with a compressed surface.
Once shattered, the glass breaks into small granules and

= will not cause harm to people, therefore, Vit is a
kind of safety glass. To compress the surface of

Concentration Ratio 25 50 75 100 125 150 175 glass, there are two methods, rapid cooling and
cts/cm3(1cts=0.2g) 1.1 2.2 33 | 44 5.5 6.6 7.7 ion exchange. The ion exchange method can be
ERILERI used to temper thinner glass while rapid cooling
Carborundum Ratio% | 6.25 | 125 | 1875 | 25 | 3125 | 375 | 4375 || is an easier method to temper thicker glass.
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BRI %R - T22EAEE - BRI
PURI=ERE MEMEATRIBVI0 TR - ERNBS RN TRE -
EANRRAENEREPNIER - DUSRERE (20kHz BLE)
ETESERNEEES - FREERRPHEREEHM )\
REERTH - EROVEERRRTHMRNEREES - ik
BBERIT - ERDEETHZAELIETIIH - SRR
BRIERINIARG - e #ATBERRRE - BEF
REASRIRE T RENRIEE - HFERNEGIRUSE
0 - FRERIEIIA @ AR SRRIREREAEGT)
SETFMEEERREY - MeRARIREELNIRE - B
RrEBNSANRENS ZENBGIIEER T HEREER - /Sa8D
ROBEER - WY LIEABERIBENE ZREEE - 15
RENRTE

Chemical tempered glass is exactly manufactured
with the ion exchange method. The intensity of tempered
glass increases by approximately five fold.

Tempering only increases the intensity of glass, not
the hardness of glass. Therefore, tempered glass will
generate a greater grinding force for sand wheel and lead
to shattering or falling of abrasive material. These two
phenomena indicate the wearing of sand wheel. From
this, we know that cutting tools of the same specifications
or the same processing conditions cannot be used in the
processing of tempered glass and ordinary glass. For
tempered glass, abrasive material with a higher intensity
and sand wheel with higher hardness shall be used or the
processing grinding force shall be reduced to produce the
same quality as ordinary glass.

Tempered glass is also known as safety glass. Due to the
surface compression, when grinding, the surface shattered
spots will be smaller than that of ordinary glass.

{t - {618 Traditional processing method  Rotating ultrasonic processing Ultrasonic Processmg

/vﬁﬂ/&% method
DEEEI#F?B’J
hehs - ETIRAN
RBER -

«— R H —»

transducer

:t

i/

SEER u “ _T--F Toal
1991 - aﬁﬁj?]:\% FQQ )—Dﬁc -'wTHnrnnr'nrl [: ":]
TE(CB R R . E—
) » EEEHEIE

1992 - BRHRSE - RMAMIRUDIRIERE - BEABLIRT

004 - FEESRAREIE - WMBLEELE(TM) - BEABLIRT

2006 - SREZE - BUIOAE - ERIN TR HIBEM BRRE IR
=

2008 - BHTR - BRIREIRAEREIER, - AEATE
EEBENRTE - WIwEZB5 * htto://www.carbo.cdm.tw

WBEREY - BBkl : htp://www.gtouch.com.tw
SETE - B RI0T : htto://www.ultrasonic-drill]

om.t

The development of ultrasonic processing

is mainly applied to the processing of hard

and crispy materials, and to enhance its efficiency.
Traditional ultrasonic processing used high-
frequency oscillation (over 20kHz) to enable the
tools immersed in the abrasive agent to move
back and forth at a high speed, driving abrasive

“ #iz A agent through the tiny space and collide with

o Dismomd ool

the workpiece. Collision from abrasive material
produces the main energy to remove work piece
material.

Rotating ultrasonic processing enables the cutting tools
to contact and cut the workpiece, which is different from
the traditional abrasive material processing. Although
there is no abrasive agent used in the rotating ultrasonic
processing, coolants are needed for cooling and chip
removal. The diamond tool spins at a high speed to cut
the workpiece and also uses high-frequency oscillation
to increase the times of the diamond tool collides with
the workpiece. The amplitude produced through high-
frequency oscillation also helps the coolant to penetrate
through the space between the diamond tool and the
work piece more easily.

When coolants are used, the ultrasonic nozzle or the
binary liquid nozzle can be used, too, to gasify coolants
and enable the coolants to penetrate through the space
between the diamond tool and the workpiece more easily
to cool down and remove chips.


http://www.cptw.com.tw/publisherlist.aspx?pbsno=000 
http://www.cptw.com.tw/publisherlist.aspx?pbsno=000 
http://www.carbo.com.tw
http://www.gtouch.com.tw
http://www.ultrasonic-drill.com.tw
http://www.ultrasonic-drill.com.tw
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The Introduction of Parametric Design

EINcE | o4 Jonpouad pue ABojouyosal mau

B =1 Claudine Lee from AIC

SR HES Parametric Design Concept

S MELHRDEt R T B5ORE—T CAD CAMSREms o AS to introducing the parametric design, it is inevitable

ST o R AL ZE A ™ to review the origin of the development of CAD CAM
SEERBILIMADEKET IR (CAD systems) SRIBLS 1970 FELH9 2 first. The development of computer-aided design systems

BEIAS ~ 1980 FEAY 30 REBRETESER (Surface and (CAD systems) started from the 2D graphic software
Solid Model ing) BREE - SLLPHANBIIES St TETRREHAE in the 1970s, and also from the 3D Surface and Solid
1EE-ESAZoRIEEEB MDD (Cartesian Coordinate System) ELiE Modeling software in the 1980s. These early digital

oo am . |\|= " - o design tools were mainly used to let users draw geometric
IS - LIRS URERBBERRLNRIRBRL shapes directly in Cartesian Coordinate System, with

LR - FAME 80 FERERABIEIFHITVIEIERZZEBAR (Non-Uniform  the logic of visually simulated the model performance
Rational B-spline, NURBS) ZISEITIERY (Parametric and construction form of traditional graphics . However,

Mode | ing) BRESEUIBIELIE - —IE IS ERRARH LATAL TR NS since thg late 8Qs, from thg continuous appearance pf
non-uniform rational B-spline (NURBS) to parametric

TR - WITEHFFSRAMOVERGT, RIS - Ml modeling software, a geometric construction method
HENRE T EEISBUEIZHIFEAR (Computer Numeric Control of non-linearization and association were gradually

Milling Machine, E§%E CNC) (VAL - BRISREHRSFILEES formed, and a number of complex designs, techniques
and applications were therefore derived. The appearance

AEEEH ° of Computer Numeric Control Milling Machine (CNC) as
= —r= a computer-aided manufacturing tool even changed the
HEZE 28 REt. B7? whole design concept and production method.
BEERESHNNFNEERERSERRIERKBIERRE  What Is " Parametric Design"?
%fgﬁ'ﬁ ’ ﬁﬂum%ﬁgﬁgfg'ﬁﬁgmﬁﬁE§Q§ﬂ|§1¢ ’ %E%@%ﬁg AS lmplled by name, the design is based on the
BORTERSTIVER - S8R ET DR B E T HI R 25Ty defining of the parameter setting rules and the associative
SBMBRT - FEWES  BERHMARANES 0 Plocess ;:_nf] it isl quitebdiffgrent from the tftfadgional
o s S = R S esign which is always based on some specific design
ﬁﬁﬁkﬂﬂ?&b&ﬁﬁéﬁlﬁ%ﬂ%‘?ﬁgﬂHﬁﬁﬁxgiéﬂjﬁﬂéﬁu conditions, that the design form is determined by the
REBVERARE - AKOUREREE SRS TIIE experiences directly. Parametric design is a design method

which used for immediate generation and adjustment of

LIS ER O LIS L BRSOV S BUE L the designed geome.tric shape; by means of dynamicqlly
o - o control on the design-affecting parameter correlation
fE8EZRER EMSHNRE (FILUREBIAZE 20 BB ©  factors. Its greatest potential benefit is that using
R SREMHFEE BN EREZERA - BEEZEHER computers can immediately handle a large number of

HEUIRSHREED | H—ENE TSRS R R o B0 - repeated data operations and associated attributes, and it
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WR—IREIRE RN R —ERNAEY] - RIERBIR Y ~ (I SEE6 - can greatly shorten the period of the product design
DEBRFERELMEY) - SHXANBEFEIBESRREEE - Process:
RESERMESY EFE%QID{H%%@%#:EE?&%E:ELEE% Any Digitized Information can be
EEBEUENAE - HIUEAEHBOTERST  SERNAA . .
] Translated into Design Parameter
eSS - .y
Condition

PO ERET B In short, by means of parametric design, you can

T Campro EBBRLHNE » BASNELBEAESE * £ add the ]mkage to the 2D geometry, which is t.he
rule to determine the location between correlative

LA — IR Z5REA o objects and its annotation. The linkages are
commonly

EEYISERERNTALE QS — — .

EREILSBNERE (Faes kBmEm 8|l |7s o = = | 2 mws
IR EE N = ‘g — N — =

B KBEEE) KEFRE DL ° TEVITAL RN N L 2 EEEUREL | KiREE6E
FENER (lanua ) : (EFISIKRERE! - BETKFEA TRELH] I —

I EEEEL (Select) © {CamproNESRIZFTEIRIZHVE

Fx
‘.JJGG’)Q

DXFREZRAVEEER - Bt TLISSFRBENERE | Ak

5t + BB TSI Canpr oL VE B + 58 r AR
Rl A Campr oSBT ©

5 (Copy) : ECISEZHIMIE Group) DEE - S ik E ikl
tEEEEEE (Template) * KEABNVBEK BTSN - SR 2 T R

- 17 o - . used in the design stage of one project, and
B2 ERIRIE I8l 1 (Figure 1) it will adjust other objects when modifying

WEAMESESETIHA - [CREEEBMSETRENTS  one object. For example, if a line has been linked
AREE - NERESEBREENTES - TR EAHR,. &2 tangent to an arc, it will remain a straight line

tangent to the arc even

{rﬂ'xa;@j_E
5
‘l
|
',
i
|

[HEEeRRRPRNS
£
I

EEES it Bl EEE
18 B E
%&Eﬁﬂﬁﬁ after some modification of the arc size or location.

Parametric plotting needs to re-draw the small parts
B FEEERBENRIT c EERTEESE - RIEEMEEAE  on the detail plot when there is design modification.

SRR - CEREENS—FEPTREREBEHETER o N sel the geomelric objects logether as a
linkage, or specify a fixed location or angle. They

B - BURNENEHMBNESEBY - RISERRIEE - AB/EE can also apply it in a symmetrical graphic design

—IERRZIRIE - to prevent from spending more time on modifying
twice.
BB

Parametric Door Design

Introduction
The following is the interface of Campro

BRI IRE SR — TRNE BIESRIFEMULRT
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DDI’__*.EEEEQ?E parametric door design; we will divide this interface into
TS8-It BT RN T A - EEI0 TR five blocks and make a simple introductionhere.

ER- ?kfFﬁ__IuHﬂDDIEUE&:“é@éMSHj°?“5&§ﬁ’,ﬂﬁ¢' Define the Object's Name and Apply
Bz rufE N TRReuSEE s - &5 - 8830 - Bl - the Processing Type

%ﬁ&iﬂﬂﬂg’“g‘fﬂ“#ﬁ?\ EEERAIRB LR REE Users can select the plot method with
» SRt BNISEISERIEEE - AR S POST ¢ YSH0THS four olptiohns (Manual, Sf}:lect, Copy, TemplatTl).
. Manual: The users input the primitives sequentially
‘W%H;.‘jtwiﬁifﬁﬁ according to their design.
PO BT RS TEIFER Select: With the Campro interface, select the primitive
that you want to edit. Even if the
. - R .. customer already has an old non-

Campro file, we can transfer the
customer's existing data into the
Campro parameters by reading of
the DXF file.

Copy: Copy from the defined
group.

Template: Find a consistent form
from the existing templates.

Conpro SUE 2 SESREIESOASE (SEEER . .. Graphic Plottingand
TESURBBIRSEEAYE © B9 Canpro 2—(EEFEEEY CAD iting
/CAM BREE (B ERTER R IIAS K IR B IE B R ENE Whatever method has been used to import the

EINcE | o4 Jonpouad pue ABojouyosal mau

primitives, users can set the machining direction and depth
at the initial position. The user interface provides a toolbar

PItk ~ PIFARTESR - BRfIZBRNSFREER - RUE

5%~ INEEER] - BIIEAS Campro RIABISHNERIE o for plotting and editing, and the use of a new start point is
allowed.
PIPS%H - SRERESNSHIVER - BRSAENR
_J'_/UJDIi%' » —(EEETSTE L ZIERREVERET - ME Definitions and the
e — Linkage of Variables

E

k o= — e
i

. Then, by the definition of
| variables, the linkages could be
edited to meet the customer's
requirements. After editing,

s -_/ each plot can be saved as
= a customized database for
the user, that the established
it database is just like a tailor-
LA3D$§§ETHUIWJ%@jﬁ$ﬁEﬁNC?§ET‘ made. The advantage is
streamlining, which means that
B ERNETNE - BEHTMERER @ £2PULIENS i it is no need to plug-in a bunch
X BATE- of needless modules.
Immediate Display of the Graphics
PIEHEPIRAH - RIREE RS - SFRERTHVE No matter adding or editing, graphics will be updated
XheEwnsg , BS—DRETTHESHE  JOlRESH = and displayed immediately after clicking on the display
M o region.
Machining Style Settin
SYRBERIRNBE &> &
HREBLHRET R SRR TIZIEBERNEETTaR Set the machining parameters, and save them in

BB HNEE (parametric modeling) @ ZFIEZSER the mac_hir;ling style. Byhapplyling ‘}[]hefst%le, wehpan

_ Snsl | e Sgy=cerae ® automatically generate the tool path of the maching.
I*E“%E,Egﬂﬁ E_Eﬁ’é’@ 3D ’%ﬁﬁ%ﬁ%ﬁiﬁ%ﬁﬁ In the parametric interface, we support four kinds of
2 SHETETIRHKETENEHE « [DF - BEFEES machining type, such as contouring, pocketing, drilling,
£ o BREZE CAD/CAM #EEBERES - B4 Pro/E ~ Sol idWork and engraving.

CATIA~ 70 Inventor SSHAIERIR T IRABHTSIRIN + BT With the input of the modified design conditions, the
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ERERRSMRREHEEAEMEIEUR - REBRIMNS * 28X
REHESBREIRA CAD/CAM SRIRA I HERAVIRLEERBETIRE -

EFRRSHARSTMIWLEZOKER - SEA ' CADFTHEA
AutoCAD 2010 tiE 20 BN EEERT o MEANLMEAEL » Biesse &
HEESEIEAEENRBIVESR * 5IZ0Biesse Door ~ Biesse Window
EE o MRHINRBITE, HRBENR, AR EBEIT —ENRE,
EEHEXRE ERENTEMBATRET - RMAGEEDFTLEEE
—TEBYERE - WA » EASMIRHIRIE_CRABEHVERLE B o ATEA
BXRESFIHNEROEBEER - ABMS—BFHIDEEFEREHE
A BFNERRIBEE

B#l Campro ZEARALEE - BER—MRHE LFTEMRAIERETIR
BRASREESA S MAIERULZTT  BUUBEEREIIER
(N2gEARER B0
BRI EHBEES TSR IRBFARIIEERES -
BIIE2 < BEINLSEIEE & EZBEmEaVTiaEE o

SYARFEANERRE IUBRNLEKD - HREHIER

— - FRIEEBEARE - DAFZILIEERY - FEBH—8
EEERIEERMER - F2RIDE -
2FEN

21208588 ? htto://blos. xuite. net/ironbar2k/didifab

CAD/CAM EREB{E B L ERET5RHE

http://www. zdnet. com. tw/enterprise/column/zdnote

visual form output is directly transformed,
which allowed designers to assess and adjust it
immediately.

With POST, the processing program can be
generated for simulation checking.

Applications of the Parametric
Design

Campro has been developing the 2D
parametric design for three years, which
includes logical deduction, program coding,
and database collection. Although the Campro
is a generic CAD / CAM software, most
of the parametric functions are still being
used in kitchen cabinet doors, doors and
other woodworking industries. By helping
our customers to write modules, we gained
experiences and collected data to establish the
parameters database which belongs to Campro
system.

Take "doors" for example, customers had
developed the basic parametric modules, but a
variety of different designs could be derived by
a single module with different sizes or process
types. Not only the product design process is
shortened, but also the module can be used
repeatedly. In this every-second-count time, it
is indeed important.

As to the "kitchen cabinet doors", the
modules that the customer needs to write
is more because of the variety of the door
plate, but once the database was set up,
it can be used over and over again which
get twice the result with half the effort.

Future Development of
Parametric Design

The intuitive design thinking has been cared
by the mainstream of the graphic engineering
software industry. The reason why traditional


http://blog.xuite.net/ironbar2k/digifab
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parametric modeling is widely used in the design of construction and mechanism is because it can provide
precise control of surface, pit, and angle etc. to the designers by the parameter setting of 3D parametric solid
surface in the software system. Other major CAD / CAM drawing software, including manufacturers such as
Pro / E, SolidWork, CATIA, and Inventor, that they often open many special courses in order to teach the user
how to make a variety of effects, in addition to providing them with technical supports. For the current market,
the parametric design has become an indispensable standard software function of CAD/CAM system now.

It is precisely because the parametric design concept has been applied in a wide range of applications, in
the early period of this year, the CAD industry giant, AutoCAD 2010, also had the 2D parametric method
integrated. In the woodworking applications, Biesse even packed different kinds of parametric modules
into different products such as Biesse Door, Biesse Window and so on. By reviewing the foreign software
industry, we know that there is still a gap between our ability and theirs when facing industrial application
requirement with larger scale and more complexity due to their early development and the certain accumulation
of technology. Moreover, our staffing scale is also relatively small. However, we have feedbacks from the
customers as resources, so that each development of our new features is based on the philosophy of moving
closer to the customers' requirements.

Campro is usually applied in the woodworking industry currently. Knowing that the design software on the
market usually have high costs and co-ordination difficulties, and the wood products has such a high variety,
we can aim on building more professional parametric modules, such as:

Establish the parametric modules for kitchen cabinet bodies and make
them integrated with the layout function.

Establish the customized shape parametric module of through the edge to achieve the surface-like function.
Parametric design has a wide range of applications, and can be developed with many directions. I can only
cite one or two here. Even with giants standing in our way, I still hope to catch up with them. I also hope that
someday users will think of Anderson when they mentioned application software.

References
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® HIS

BRIENT - BRiEmB LAKREIDRE  [R3—
BB RRERR VA EIEENZS) » BIMIABIER - 2
i DRSS REBRIEHESEEASEANSESE
R o IRESWARAET SIEBHIRIEAND » 20 FLAT
PANEL FB7v28 (FPD) EE% - PCB EEXE SN EERAEIT2I)
Hiha04anR8 - (LB ER/NIIEEBHOBRRMIESL -

BNHARERBPGRER - iZRIRE5E -

o MiEiANR

IBERITOBRAMEKEINES A=BREZLER 2
BIE Aqueous ( ZKIE ) » Solvent (JBHEI) IR UV Inkjet
Printer - EP Aqueous (HP ~ EPSON £ ) (R textile

printer) IR Solvent 39 AMNTS HERAMISE &

EBATMASEMM - MW ESAA ~+F) - #R
HBRAEM LIRS @ BEBRASAFISRVER - TFEH
TS AEZE -

BINBIERBEIMTRED Bairis L F E2EVMEEE :
—REREREBEHT - HEEAZEIN (Thermal bubble)
SRREEFERE  (PEEARE (X22K) K#EY
& AMELEEACHEER - SI—TEHNAERBRE
MRIEFERIBREL (Piezo)-electric) [BE @+ HiRIBIEHEH
T EBYREX T4 Bend Mode ~ Push Mode J% Shear
Mode ({XZRIETEMIAS Dimatix ~ Xaar ~ Konica Minolta) &
B3 - MERIXEL Shear Mode BER + BIRERBIRE
¥ETERERIFTEEAY Drop On Demand B2 - BRIERIKF
DT EBEEROAPHRIEL -

e Introduction

The ink jet printing industry is a rising star on the
market recently. Besides the printing of general affairs,
household paper and pictures, its application also
reached outdoor large billboards and signs, and daily
necessities graphics industries, such as textiles, which
also appeared with a large number of application. Right
now, it has also been widely used in the technology
field with high precision, such as photonic fields like
the flat panel display (FPD) industry and PCB industry,
etc., as well
as life science
and chemistry
also have new
cases appeared
successively.
All of these
show that it
is an industry
with broad
developing
space and
a promising
future.

e Market
Update

Based
on the ink
technology,
ink jet printing
is mainly
divided
into three
categories,
namely
aqueous,
solvent, and
UV ink jet
printers. The
market of
aqueous (HP, EPSON, etc. excluding textile printer)
printers and solvent printers had been a mature one.
Despite the enormous business opportunities, there are
already too many manufacturers securing a share on the
market. On the other hand, UV printers are new on the
market (less than ten years old). Although the machine
and its consumables are more costly, its diversified

I EL 1T

I
_,JJ o UV curable !
Digital
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BILERAEE

I (nozzle)

™\ application and the advantage of zero pollution
have raised the expectation that UV ink jet
printers will gain prominence on the market in
the near future.

In addition, in terms of the print head
technology, there are two kinds of print
—~ head available on the current market. One

~ is the traditional commercial print head,

which operates on the principle of thermal
bubble gasification at a high temperature with
minimized options of applicable liquids (mainly

N/ Ink Eject

\_ mﬁﬂ

water). As such, its application in the industry
is limited. The other one is the piezoelectric
print head which operates according to the

_/ characteristics of piezoelectric materials. Based

B1 BEXShear Mode[BETREE

Figure 1.Piezoelectric Shear Mode Ink Jet Illustration
EREAMEBEIEINEEENFAZIEA L - Si%aE
BfTHREIER - 2KEEREE
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* FEREMEEET o BT
EXNTXEAHEAHER FPD X
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AR Y R 2= SR FE AL TR
Ho

o IiiiKINAEE
EREH 2 BRI RIEA R
KO E - FREZERREKZI) -
FRMEMS » BIREEmE
PRI E A o [RERMTRE
SRE(F « L5  JHEABIFRE
A BIGTETVLIERIAVESER - WWH
RIZEEE - FARBASUREE
HE - BAREEERREER
Bt - Rt FSEsEEARE
KEFHEERSETRERRE -

HEBEERRBESITHEE

ENRIREN TR (2E6 3

EXRMAENE ) - BEE Print
Head) ~ 2K (Ink) ~ SIKIHER
f##t (Ink Supply System) ~ ISEHF
B (Print Table) - [BEIESIBHERN (Service
Station) ~ [BRILHIZAH (Control System) ~ RIP(Raster
Image Processor) BIRIRIZENES - SINTHAREBRARY
EB W Curing RIURHEME/IZIRG « 28 - BEEN
B - MERERRPIEEE RIPEEEHE W HR
I ESCEBIFERFIESR - MEB/KAIBIRERMRIAD

on the different structural designs, such print heads can
be further divided into the Bend Mode, the Push Mode,
and the Shear Mode (representative manufacturers are
Dimatix, Xaar and Konica Minolta). At present, Shear
Mode is the mainstream. lIts strengths include rapidness,
precision, and the so-called Drop On Demand. It is a
popular choice not only in recent market, but will also
be applied to many industrial fields in the future.

At present, domestic manufacturers have been able
to develop their own key parts and components such
as print head and ink, in terms of the development and
application of thermal bubble-type print head.

In addition, there are manufacturers been devoted
to commercial ink jet printing, painting and the

Ink Type
y Y ] L J
Others
Aqueous Solvent UV Curable | |on,
Metal etc )
Head Type Workbench
Thermal Piezo -
Bubble electric Roller Flathed

2 BEREERERED

Figure 2 Common Categories of Ink Jet Printers

textile industry. However, when it comes to industrial
application of piezoelectric ink jet printers, especially in
the FPD photonic industry, only a few R&D institutions
and manufacturers were devoted. Therefore, the
introduction will be focused on the core technology of
piezoelectric ink jet printing. Further, to establish and
enhance the capability of technology application of the
industries.

¢ Technology and Function

In terms of the key control module and technology
of the ink jet equipment, besides the print head and
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the ink, the technical performance is the extension of
precision machinery and control technology. Ink jet
technology features advantages such as high-speed
operation, quiet, contact-less and computer programmable

REERIZHENTEK -

BrEEMIERERRERERTW
4 Bim - FEBRATUZRIZS (Embedded
Controller) h @ B L % A
Embedded x86 PC FiRABIEEFE +
Microsoft ATIFTHELAI Win CE {EZE
RivER LEBRERVEREES 53
I BITREBERFESN ISR IR Vision
(B =R HIE R T HIR N AR
BT Z2E LI T —EEEREEN |Measurement
B9 - Inspection

RIP Software

save on materials,
which accordingly
cuts down the
costs and makes
the product more
environmentally-
friendly. When
used with different

control, and with
a simple process.
Print Table It does not need a
inks with distinctive

characteristics, it is

an ideal choice in

Servica Station . | the development of
various industrial

light shield and can
applications.

B 4 Fim - R EEERRETR
® IZHISETNIE:

1. #RATIEHIZE (Embedded Controller) :

3. BERIRAERE

The whole ink jet system
encompasses several

AT %P Embedded X86 PC E#R + Win CEFigure 3 .Configuration of An Ink Jet System important sub-system

EERR B TEE L 5T 6 BIERM Embedded
VCtt BRI R - /T FEIRERIRVERIMELIRRIRE
IEERAEEHIE—ENVEEA - BRI Microsoft AT
FESEAY Win CE BRATVESRRHR - BEBIREIA PC EXHER
LIS BT EMREVS INMEEE Embedded X86 PC EHIR
FRRRL - NMEBBNERMURER LEEEEIRA0E
2 - IDIRFESEEVERE -
EERAVEHBAERRRBUE 5 Im - TBDH

ABNTERAE © Raster RERRIERBNERZIZERME -

PR » SEENEHIEAE - Media IEHIEHE » BRI EMABE
BRE - 2INERSENBEEXEREEMRENIREER
=

2. BRIALESNERIEEMR -

BREBRRERER - BB RERBHIRTE
FEVIERE - AltiESERIRAREEERSRERE
REESHE—IRIERIR L - ZRESHRAVISBEIRSIENNELS
2 o SSIMBIRHIFFISEEVIDEEIRIRTS | /0 THRERERIBR
IBEREFIDEE ©

BRITEEShZEH 3558 DSP % FPGA AVTEE854E » ¥
ABHDDA(Digital differential Analyzer) B{iIFEDEVE
BTN - 12 Pulse-Type BI Motion 25l - SSIMBE 2 &
Velocity-Type S{E#E PWM BiHOVEENZEHIZANE - I=IEAE
TERERIEANEHIZRAE - B BRI EIIEMMEEEX (SiE
273 KR) - BB EMSFE QSRS MaVESIIAE

MEBREEENFTRIRENEIENER - BIENLE
EERNE LA T PCI-33Mhz BYEHTE - B 32 17T
EERNEENRFNE R BREENEE - RSSEEHRIIE]
HRE o RRERHTE FPCA LUK DSP 0Y:ERRIZBIBRAS

components(Figure3): the
print head, the ink, the ink supply system, the print
table, the service station, the control system, and the
raster image processor (RIP) software. Further, for
different application fields, there are additional UV curing
system and auxiliary systems such as machinery image
visualization, measurement, and examination. For the
whole system, the field of print head, RIP software and
UV light source had already existed very mature products.
Ink is an essential material and falls in the chemistry field,
in which many manufacturers had invested resources,

Machine Vision
(option)

Ethernet/ USB

__,| Embedded <« | Operation Panel
Controller

RS485 I

> DATA & Motion 1/0 Control
TRANSFER > (Carriage Axis ,Media - [1Ink Supply System

<-| Axis Z Axis etc.) 2UV Lamp Control

Motion Control : 1~4
Axis

JETTING |4 | JETTING JETTING
E CONTROL CONTROL CONTROL
Master | | Slave 1 Slave n

ajeag Jeaur

B4 BEZEHRREIEE
Figure 4. Structure of the Ink Jet
Control System
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Embedded Controller
Internal System Structure

AHNE

Raster

1 processor ’%EEE
Jetting Data

[& 5 .Printing Process Embedded Control Structure =&

Figure 5.Printing Process Embedded Control Structure

Illustration
too. Therefore, to develop an ink jet system under this
circumstance that features both high quality and high
efficiency, the whole ink jet control system must be able
to operate with maximum efficiency and flexibility to
meet demands of all aspects.

Recently, the structural design of the whole system
by the authors is shown in the following figure.(Figure
4) The embedded controller had adopted an industrial
embedded x 86PC motherboard as the hardware
platform + Microsoft Win CE operating system as
the core development platform for the upper level
software. In addition, we developed the data and
motion control module, and the control panels of the
print head control module as the core units of the
hardware. The whole hardware structure from top to
bottom is shown in the following figure. Description
of several important parts will be given below.
(Figure 4)

¢ Introduction of Control Units:

| .Embedded Controller:

The industrial Embedded X 86 PC motherboard
+ Win CE operating system were adopted as the
core development platform for the software, and use
Embedded VC ++ as the development tool. In order to
have the convenience of the Window system and control
the hardware resources of the system within a certain
range, we adopted Win CE embedded operating system
developed by Microsoft. Moreover, in light of the
advanced PC industry in our country, we did not develop
our own motherboard but chose the Embedded X86 PC
motherboard as the core, which does not only diversify
our options in terms of prices, types, and resources, but
also expedited the development speed.

The structure of the internal system of the whole

EINcE | o4 Jonpouad pue ABojouyosal mau
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Figure 6 Structure of the Data and Motion

Control Module
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controller is shown
in the following
figure.(Figure 5) The
system is primarily consists of the
man-machine interface module,
the Raster image data processor,
the ink jet data processing module
and software processing layers
comprised of the motion control
module, the media control module,
and the maintenance module.

In addition, there are the data
transpose transmission hardware
module and the physical layer of
communication hardware.

R * R
Cyan ink Yellow ink

B8 YMCK 4@8&8RiRizE

B7 [B2EREFISRE
Figure 7 .Block Diagram of Print Head Control

Host PC

Print data for Cyan
color

3

Print data for
Yollow eslor

|

-

2.Data and Motion Control Module Figure 8YMCK 4-Color Data Process Flow

Panel:

Due to the limited resources of
the whole system, and the quality
of the platform moving speed will
affect the printing quality, therefore,
the motion control module and
the image data conversion and
transmission function are integrated
onto a control card, in order to
have synchronized control over the
movement and printing precisely.

In addition, the series transmission
function is also provided to expand
other functions such as the 1/0
function and the data debug setting.

Recently, the motion control
is done through DSP and FPGA
hardware structures. The four-axis
DDA (digital differential analyzer)
digital accumulation calculation
is adopted to provide pulse-type
motion control. In addition, there
is also the two-axis velocity-type
or motion control structure been
output from PWM directly as
control structures for different types
of motor. Moreover, due to the

large span (2 to 3 meters long) of
industrial printers, the double-axis
motor can be supported with the
calculation capability of activating
single-axis at the same time.

Besides, due to the image data
need to be processed and converted
rapidly, the PCI-33Mhz transmission
interface is adopted as the interface
used to communicate with the
upper layer. The 32 bytes high-
speed transmission efficiency is used
in the transmission of image files,
and enhanced the printing speed of
multi-print head. Then, data will go
through calculations and processing
by FPGA and DSP before they
were converted to the high-speed
synchronized series transmission
interface, and provided to the ink
jet control module panel. Then,
data are converted again and finally
provided to the print head through
proper ink jet timing to initiate the
ink jet printing motion.
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3.Print Head Control Module
Control Panel:

It targets primarily the print head
and controls the transmission of
data timing and the voltage of the
piezoelectric nozzle capacitance. In
addition, there is the temperature
control module which adjusts the
operating temperature of the print
head based on characteristics of
different inks. The whole print
head control module encompasses
these primarily parts as shown in
the following: the high-voltage
generator, the voltage waveform
control activation module, the ink jet
data transmission module, the print
head timing control, the printing
timing generation control, and the
temperature control module. See the
following block diagram.(Figure 7)

Generally, the control of the
piezoelectric print head requires
one adjustable DC high-voltage
control loop which provides the
energy needed to activate the
piezoelectric nozzle and stimulate
the ink. Based on different types of
print head and activation structure,
the voltage fluctuates drastically
between 160V and 20V (generally
divided into three categories, those
over 70V, those between 20 and
40V, and those below 20V). In
addition, there are many theoretical
structures in terms of the control
methods of the activating waveform.
There is the single voltage, the
double voltage, the fixed slope,
and the fixed ascending/descending
time, among other waveform
control methods. Basically, all are
considered based on the viewpoint
of charging and discharging power
of the piezoelectric capacitance.
Generally speaking, the capacitance

FIARANT ~ EMBR

of a print head is around several
hundreds of pFs. Therefore, with
the simple capacitance charging
and discharging formula: [=C*dV/
dt, one can calculate the power
based on the response requirement.
More, the average power can be
obtained through the demand of
ink jet printing speed, which can
be the design specifications for
the size of the voltage supply.

Besides the conditions of the
print head, the voltage magnitude
also has to do with the type and
temperature of ink and the printing
speed. Therefore, to obtain good
printing quality and stable and
precise results, these requirements
must be strictly controlled.

Also, the printing timing control
is also important. Including the
synchronization of multiple print
heads, the compensation for
position deviations of the forward
and backward printing are all
indispensable for a high-quality
pattern.

® Ink Jet Data Printing
Process Flow:

First, the designer will design
the image file data on the CAD
workstation of graphics software
(e.g. Photoshop). Then, images are
saved in the DATABASE. Through
RIP (Raster Image Processor) color-
spilt software, image files are
analyzed and divided based on the
four basic printing colors: yellow
(Y), magenta (M), cyan (C), and
black (K). Finally, images are sent to
the ink jet printer and be printed on
the intended media through the print
head to complete processing.(Figure
8)

Processing of printing data is
primarily meant to break down
color compositions at each point of
the image data through the image
analyzer (Parser) module into four
basic colors, YMCK, and then
combine each piece of horizontal
data to the width of a print head,
and send them one by one to
each print head. After that, the
linear position generator is used to
determine the spots of injection,
then inject each spot onto the media
for image forming.

The process seems simple and
repetitive, but due to the numerous
times of printing, stability and high

EINcE | o4 Jonpouad pue ABojouydsal Mmau
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reproducibility during the whole data transmission process are the main considered factors in the design of this system.
The data transmission timing between the upper and the lower layers are shown below(Figure 9). The transmission of
ink jet materials is achieved through rapid data transmission of the synchronized serial line protocol.

e (Conclusion

Besides those mentioned above, an ink jet system also includes the ink supply system which involves how to
maintain a stable negative pressure of print head, so that ink can be easily injected from the print head and be sucked
back to the nozzle after injection without ink drips. The cleaning, maintenance and replacement of the print head,
and the design of service station for protecting the print head (including the Wiper and the Cap) as well as hardware
systems used for the suction of media while loading and unloading needs to be explored in depth, too. In addition,
the calibration of the injection spots, the modification of color resolution, the printing speed, and the compensation
and calibration for positions are also very important issues. Moreover, even print head with high-precision and high-
resolution (512 nozzle) and Grey-Level have been introduced to the market. Unlike the traditional Binary (0/1) can only
printed in print-or-not-print binary mode, grey-level print head can ensure better printing quality.

The application and development of ink jet printing methods are getting more and more diversified, and aim
at targets of high-precision, high-resolution, high-speed and high-integration-oriented. Therefore, a control system
with good stability will play a more and more important and complex role in industrial ink jet printing. In addition,
due to the wide application of ink jet, how to well-integrate other peripherals (e.g. machine visual positioning system,
online printing detection and monitoring, etc.) and the overall system is also an issue needs particular attention when
developing products in the future.
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TheDesigniof High-Speed'Spindle'Broach'Rod'Whirl=ProveMechanism
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I. Content Description

As the rise of industries
like photonics, electronics,
communications, optics, medicine,
and biotechnology, the demand of
delicate and micro fine elements
is increasing day by day. These
elements are light, thin, short, and
tiny and cannot be manufactured by
traditional processing equipment.
Among the various micro-machining
technologies, micro milling, micro
electrical discharge, and micro
laser are the mainstreams. The
recent development of high-speed
milling features 3D processing with
a high-speed spindle to gradually
replacing the casting-type of
electrical discharge processing and
effectively enhance the efficiency of
the process and cut down the costs.
The development of high-speed
spindle had become the main trend.
The oscillation volume and stability
will affect processing quality.

To ensure the spindle oscilation
is stable, and the pulling rod does
not whirl following the release of
a tool,the whirl-prove mechansim

design will fix the

broach rod to the same position
and ensure the spindle oscillation
volume to be stable effectively.

Names of each part are shown in
Figure 1:

1. Front End of the shaft

2. Shaft

3. Nut

4. Disc Spring

5Teflon

6.Pulling Rod

II. Description of Design:

Generally, Pulling rods are
designed without the whirl-prove
mechanism. When the machine
is processing, tools are changed
frequently, resulting in angle
deviation between the pulling rod
and the jaw chuck and adding to the
imbalance, which compromised the
dynamic balance of the spindle.

This design features hexagonal
binding design in the internal shaft..
The internal hexagon (polygon) is
formed through internal electrical
discharge

94 30onpouad pue ABojouyosal mau
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‘b= & 35 External Hexagon

processing and the pulling rod is
designed with an external hexagon
(polygon), that they will be bound
to each other during assembly. /
See Figures 2 and 3. The pulling|
rod is fixed in one position and|
conducted gliding through wear
tolerant Teflon to reduce friction|
between metals which led to wear|
while unclamping. Moreover, the \
anoxic gel is used to bind the
front end of shaft and shaft itself.
Externally, binding is done through
laser welding to reinforce the
intensity of shaft.. See Figure 4.

+ 7 #% Broach Rod

= -~ A1J0FHE
Figure 3. Pulling Rod Assembly
Keypoint:

The external and internal hexagons
are bound together to prevent whirl
of the pulling rod and control the
pulling rod in the same orientation.
Even during unclamping, the pulling
rod is still fixed in the same place.
Therefore, the oscillation volume is
stable. —
Comparison of Strengths and
Weaknesses:

Strength:

% % # Laser Welding

~ BhiHE
Figure 4. Shaft Assembly

The pulling rod is fixated in one
place to avoid lateral whirls which
will influence the oscillation amount
of the spindle.

Weakness:
The whirl-prove machanism cannot

be replaced. If there is a problem,
the shaft needs to be replaced.

L

L

I1I. Conclusion i. i
After a series of 1000 times mﬂ‘i_
of unclamping tests, results of | w/ _ =

measurements are shown in Figure
5. The difference in the spindle
oscillation amount is little difference, —|
so it can indeed prevent the
pullingrod from whirling and maintain
the stability of the oscillation. The
design can be widely applied in all
kinds of spindle.

SPEPEPIOFSOFEPEREES
¥ &imm] I—

BH ~ iR
Figure 5. Unclamping Test
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GVM Engraving Machine-High-Precision CNC Engraving Machine
for shape cutting chipping technology.

B Alfred Kénemann
from AEC

MiZER

SNLENRI ~ IRBERRGIRTISEHEROVERIE DR - ESREEMR
EDYR ~ tDET - RBNEEDIEHR - IEDENERURSE
IR ~ RIS REIVRYE o
Target market

The production of flexible dies, which are used
by the graphical industry, the supply market of self-
adhesive labels, the kiss-cutting and cutting through
(down to the anvil) of foils, all kinds of pressure-
sensitive composites, thin cardboard boxes and
foam foils as well as an array of woven fabrics and
special materials require a dedicated production
solution.

LIS e

GVMH R BPI LR K IETSEN RO - GVM
BOBISHIANA 1 99THE - BRESEAARIL DIERSRIBNTNS
FEE-

Machine purpose
Concerning these requirements the GVM

Engraving Machine is specifically developed
for producing flexible dies for the rotary printing
and cutting industry. This typical application
is since 1997 worldwide approved by the
manufacturing market leaders of flexible dies.
BIEHE

RHEBE SN DEE SR EMIRHIE - F
JSREBKE - FE—ERBIN TR TRZE
il - DUBREEESTSEREBE - GVMEHERREER

npoad pue ABo jouyd9l Mau
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Hi{g% o
Process overview

By Ferrochlorid etched flexible dies are engraved with a high-speed milling

spindle at a consistently high quality level. An individually programmable

sequence and contfouring control allows the flexible production of various free

formed shapes. Thanks to the quality of the cutting edges post-machining of

the flexible dies becomes unnecessary - a major advantage compared to

conventional milling machines in which the cutting quality and productivity is

impaired by the necessary grinding of the bottom face of the die.

BT

BBOFE= RFACMBZIRBEER ? RHTENMEB—AIRECNCHSSIREERIETIR ? &K
PIRFDELBBZFATE » PILIBSERAVGVMBEZILZE :

- —EERBEEH - AERERDHEIB MR
- EEREESRENETIEMEAESE -
- OFIAEthernetEFEZIRBAIMAES o
- RFRAIRERRFEEFINL -
- NP ERAERER - TEMaEESTVEAAZIREY
BT o
- IEEEEETURIE )RR - ISRV TAAENFHIRE ~ 7%
BE -~ FEE
- RETRROESHERET - PALEI0 TERIE DIEbSaVEERR - R D
RAVIETEAIE ©
- GYMIBH— @K SRR RS ENRREN SRS R 8 + DL
HRHRENRSBERE o FRIt/SERI I B S b
R B —TEREEZES -
FTRENLIHE . 2R EESHEERSHNSMRETIE
B8 | ESERERETERRMREGHNBREFEEREE
"9z, K "R, BN IRE - #RA—BALSZE
2 BRI ZUNBRIBEMBNERRMR - WHHMERD
BEEZENHTETNANERES - IR DERER
B1ENUIE ; AERPANVEEDDREREBIRE —
EEARIET R £ - (RENRRIRBERNER-B
EEENMBERE - BRERREIE - RYEEHI300
x 400mm » SEFE4-6HIZKE
S—RREMNIE - BUIRIEIHRTRIEERE & » 20t
HIE EZEREE - SUREMAIPP-IZBEREMELL - HE
ABE2400X600mmABYKELJE - ELTIREVRETRBHS

ROVZARARRTIEERZ - EFE850mKRa9Et
ZEEE - SEREEE 16/ LOEFRIZREE SRR
MR -

Situation analyses

What's the difference between a precision
flat bed milling machine and the GVM
engraving machine?2 Why not using a
common standard CNC machine for
producing flexible dies? - These questions
are more than known to us, which we like to
respond that the GVM Engraving Machine is:
- A specifically developed machine design...
not only adapted for multi purpose

- developed for High Quality CNC controlled
sharpened flexible dies

- Flexible due to free scalable cutting edge
geometries by tool angle and diameter

- Multiple arrangements of different
production orders is equally possible

- Integration into existing network structures
via Ethernet interface

- The contactless fool measuring system
achieve all necessary dynamic tool contour
geometfries like length, open angle and
active tool radius, concerning the job
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requirements

- The special design of the milling spindle prevents a negative effect on account of the thermal
expansion while maintaining the constant position of the tool tip within the flexible die contour

- The direct drive motors and high-speed cutting spindle of the GVM are water-cooled in order to
afford the entire system maximum temperature stability. In addition the cooling system of the drive
motors is specifically designed to offer complete thermal encapsulation between the machine axes
and the machine base.

“Just machining” won't be enough - High performance chipping combined with highest precision!
This joint requirement will make it out of the question to commit the machine operator the decision
between a “good” and “a good enough” machined quality.

This really sounds as a hard pronouncement, but will be taken relative due that the gap between
these both parties are just a few thousand of a milimeter — and more often a few thousands of Euros
product costs. Flexible dies are not just flexible dies at all; herewith we have to separate between
minimum 2 quality standards; on one hand and for the purpose of cutting materials, like standard
paper and non-coated paper, fixed on thick liners, therefore recommended are standard dies in

EINcE | o4 Jonpouad pue ABojouydsal Mmau

dimensions of approx. 300 x 400 mm with the requirements of 4-6 microns in total height.

On the other hand there are flexible dies for cutting more critical materials like coated paper or
several thin film materials, i.e. polypropylene PP, which are fixed on always thinner liner materials,
as well as bigger die dimensions - above 400 x 600 mm. These dies more often combine complex
shapes together with increased geometry length; dies above 50 m engraving paths are possible
and may take 16 hours and more of production time.

FEATER

GVMERZERZERMMDRENSIRMEXATERES @ HETCE ORI EBBIEMILE - EB—RREIMSEH
FHER - EREERFNTtRTEEINEE -
-SEE - RBHE -
-HRMIREIE B IS 6IPERIERE o
-SSR EM -
ELEONEMBIREGHREEATZRMANTE - MERESEERBEENEMLN - BifZERANBEIZESR
EHERERNTE - poLEME ISR RME T EERISHEEAVRSTR o
GVMEVERGENE BRI BZEVEMG - EEEEREFTIEEBAIRIKIZRIT « R « 55 « SNBLIEIHEE)RIEEE)
7] o BIRISHYERIAEERBSAEEVENL + FILIBEBEOBERSRIDHINTERCRBEFE « s@NENEMT ~ FEHE)
Machine overview:

The machine base used for the GVM is natural granite in a quality of a fine-grained structure with
an extremely low content of quartz, which offers excellent mechanical properties. As a million year
old material granite offers a lot of advantages comparing to common used materials:

- Outstandingly good damping capacity when subjected to mechanical vibrations
- Extremely high wear-resistance and long-term stability
- Considerably harder than steel, free from magnetic influences
These physical properties of the granite base gives the advantage to use pre-stressed air-bearing
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guides to meet the outstanding high requirements in terms of a jerk free and precision positioning as
well as the demand for an extiremely high availability. The compressed air used as a medium in qir-
bearing guides prevents all friction and makes virtually maintenance-free working possible.

The feed axes of the GVM feature consistent use of linear direct drive technology. Direct drives do
not need any mechanical fransmission elements (such as ball screws, toothed beltfs, foothed racks or
similar devices.) along the force route. As a result, they lend themselves especially well to really high-
speed cutting processes (no wearing parts, robust motor technology and no maintenance), due to an
excellent control performance and extremely good positioning behavior.

- J

4 A

2209708

HOCRMR(RESEHIEZ SRR IRHEBEBMEENERT DREIIDENSE  FRSHNRTRRBFENTEE
ARMARENLBIED @ SEEWHIFTRENREL - #EEEMUCEGEN - ESFIRIERBEKTER  BELH
BEHEVMNEZIE - ERAZRRKEERIE IR - TRoRENESIEIRVIBERN A FERMIREINRERRE - &
GUMEREBERSEaRBEN IREES 2 —
Outstanding Key Functions

The iIHOC system (integrated Height Optimized Cutting System) flexibly ensures that the preselected
flexible die height between the cutting edge and the bottom face of the die is maintained. The
observance of preselected parameters and quality standards during the entire machining process is
optimized by the adaptive system.

The machine table is made from a solid granite block with an absolutely level, manually verified
surface.Secure fixing of the flexible dies on the machining table is achieved via a vacuum system
with numerous micro-injectors (adjustable suction capacity). The granite's high proper mass and a

new technology and product release

special guide system produce an optimum damping behavior to counteract mechanical vibrations
as important components of the production process the GYM machining table meets all the
requirements in terms of both precision and quality!

- J
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SkEEES @IF-THEN-ELSE, GOTO, FOR-WHILE-DO, CASE---.) - TE2ESMINT PR L BITRINAE - BBSRMERER
FIVERE @ MEEREBE L - AESEREEEHEN

CNC Strategy

The Human-Machine-Interface of the databases provides a flexible & comfortable operation
process. While the manufacturing process is running, a lot of operational procedures can be
changed and/or definied.The optional, global data base administration of the CNC-programs
stored on an external server system offers a concise and at the same time a secure production
flow.The process of so called “continuous” CNC-programs is available, as well as the process of
various end-user CNC-Cycle.

A flexible CNC program language serves a more than over the fop commanding coverage

EINcE | o4 Jonpouad pue ABojouyosal mau

of the definition program language (DIN 66025), with elements and structures, as used by
the programmed high level language. (IF-THEN-ELSE, GOTO, FOR-WHILE-DO, CASE.....). A full
integrated online look-ahead function affects in collaboration with the direct linear drives

actuation a jerk-free positioning, even by the catchiest contour elements.

RIREEE
BRRMEREENSERKITE LA - HpERiEIIE LIB3L095RE - I8
&Micro-Perf Add-OnfEGVMELHK EIREIR o LLINRERETTAERIEDIEZIE - —RIEHITERRIESL
DT - ELILERBZHRERIBER - REERKPIICAD/CAMIBLABRIAIE - I LIRS TR ESLI0T -
ER—iRVBEZI R BUV R PR BT - S—ERER BB LEENEE - R FIRZE ST EREZNEN
BRIIFRHR - BRIGVMORRAEZIEIE600E5 )

Outlook

The requirements of the production of flexible dies constantly rise.One topic is the processing

of perforations. By using the Micro-Perf Add-On on your GVM engraving machine, you'll get the
advantage to produce perforations in one step after the engraving job. It makes no difference, if this
job needs to be done on straight lines or cycles — the Micro-Perf Advanced Add-On will follow the

contour as programmed with our CAD/CAM system.

Another topic is to increase the degree of process automation, therefore we developed
a special kind of a Multi Tool Change System, hereby the GVM engraving machine
_manages up to 600 milling tools. This option makes it unnecessary to update the
standard tool magazine for each production job.
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Overview of Labeling machine system

s

J

il

ERRBBLEEBRED @ SRR SERE LRE -
BREENIE. HRIMAETRENRE - 2009FER
FBATYRREBRMNTIBER - ERBOISELEXXHEF LT
HigE L BREEERR - DEBADABREA LR
IERMBIKRER o 2009F RREBITHEEICAMpro#REEIIA
IREHERR(Fast Nesting With List)IHAE o & RE SR
ERIEEHACAMoro » REFCABRMII T S8 - BIASIL 0T
FrBaUREAES=AOINCIZR, -

NIRE

1. FBCAMorolSEHERRIDEE + IEIRIF BN IR AR
SEFINCIZR ©

2. TS EBIDNCERRESLEN T HHIE -

3. BEMEITIKFAMEE. Eh. . BH -

CAM pro |REHERRTDAE
REERE - BERGES2B. &8, BEe. RY. i,
BB ESMQIB1) ©

B i85 George Wei From AIC

Introduction

During the production of system cabinets, each board
piece will be labeled to facilitate subsequent edge bonding,
assembly or for any other special purposes.

In 2009, to meet the market demand in Australia,
Anderson developed the labeling machine system based on
the existing SELEXX and feed-in/feed-out mechanism to
save manpower and avoid possible human errors.In 2009,
the CAMpro software solely developed by Anderson was
added with the Fast Nesting with List function. Users
only have to upload board database to CAMpro and set
related processing parameters, the label files and NC
programs required for the process then will be created.

Processing Flow

1.Board database is converted into label files and NC
programs through the CAMpro Fast Nesting with List
function(Figure 1).

2.The processing sequence is set through the DNC
software on the machine(Figure 2).

3.The automatic processing sequence is labeling, feed-in,
cutting, and feed-out.
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1 Figure 1
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CAM prop Fast Nesting with List

®Board Database: Including information such as the name,
material, color, dimension, edge bonding, and slotting
distance of the board, etc.

®Parameter Setting: In the case of this article,

there are the 18mmE1 white board and 6mm MDF
board as materials in the database and each type of
material encompasses two kinds of cutting methods,
breaking and slotting. Therefore, after the database

is downloaded, the software will automatically break
them into four layers. For each layer, the corresponding
cutting parameters (style) must be set.

 Suki Program Nimnkbers in Cne Fle T By Nest Sequence
= Motk Program Mambers in Different Fila

£ Merge Al Program in One Fie ™ Mest Semall Area
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oL xport the Label Files and NC Programs: While nesting
is being processed, the software has already exported label
files and the NC programs. The following figure shows one
of the boards. We can see the array of the board pieces.
The blue frames and short red lines in the center of each
board piece indicate the coordinates and directions of how
the labels should be applied.

®DNC Sequence Setting: The following figure shows the
DNC software interface. In this case, seven boards will be
processed sequentially from Item 1 to Item 7. Files that need
to be set include not only the board database but also the
seven label files and seven NC programs.

@[ abel Files: Label files containing information including
coordinates, orientation and content of labels. Among them,
the content of each label is sent to the printer and printed
out with ZPL 11 label exclusive format. The following figure
shows the actual label screen. All kinds of information are
displayed through words, graphics, and barcodes. The P
and A at the bottom of the right corner of the label indicate
different edge bonding materials.
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Job: 13865A
T
Part: Right Side - L Corner
Size: 800 x 350 x 18
Material: 18mmE?

Color: White

Cther:

Automatic Processing

After the DNC sequence is set, press CYCLE START on
the machine and the whole system will begin automatic
processing.

I.Labeling: The photo below shows the first generation
labeling machine system. The printer is fixed to the XY servo
mechanism. When the assigned coordinates are achieved, a
label is printed out and the attaching device will immediately
apply the label onto the board.

2.Feed-In: Once the labeling of the first board is
completed, the labeling machine system and the suction cup
assembly of SELEXX will send the board to the SELEXX
table. At this time, the hydraulic platform elevates and the
second board will park at the same height as the first board.

3.Cutting: While the first board is being cut, the labeling
machine system processes and apply the labels to the second
board.

4. Feed-Out: Once the cutting of the first board is
completed, the feeder mechanism will push the finished
product to the conveyor. Meanwhile, the suction cup
assembly will send the second board to the SELEX5.The
aforementioned steps are repeated until all processing in
the sequences completed.

5.The aforementioned steps are repeated until all processing
in the sequences are completed.
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2010 CNC BB HEMIEBME CNC Exhibition i 1B Weiclen Yang

from AIC

3/4 ~ 3/8 ENERME (IndiaWood 2010) Indian Exhibition (IndiaWood 2010)

BEEES—RIB/ASASANDEEP ' 2 0Bangalore BME " RBTMAISMMSELEXX/MATEEZOWEN S510

We have one dealer SANDEEP in India that had be attended the Bangalore exhibition in
where the two machines SELEXX/MATE and OWEN S510 was at display.

3/10 ~ 3/13  JtRERE (WMF 2010) Beijing Exhibition (WMF 2010)
EERFIADIERPBENRTSI0 -

Our office in Beijing had attended the exhibition as representative.

5/4 ~5/8  FBAFKEEMRSE (Xylexpo 2010)

BPIHGERIRPIBVIRSIERSHEE AT GIBEN - HEASEEE - HFIISEM=6GHM ° PTP-3010 » SELEXX/BDT
SELEX/CHIEF ; ELdp SELEXX/CHIEF » iSRRI L HI - BGIRE ~ L8 ~ tDEI ~ BITH -
Exhibition in Milan, Italy (Xylexpo 2010): We will participate in the event with our new partner in Italy

GIBEN and three machines: PTP-3010, SELEXX/BDT, and SELEX/CHIEF will be at display. For SELEXX/
CHIEF, the complete processing method, from labeling, feed-in, cutting, to feed-out, will be demonstrated.

727 ~ 7/30 EEFREMRFERME Exhibition in St. Paul, Brazil (FORMOBILE 2010)

BAISERER IRV SIERSHE - FAF! GIBEN BUREDAT - HASHHNE -

Exhibition in St. Paul, Brazil (FORMOBILE 2010): We will participate in the event with the branch office
of our new Italian partner GIBEN in South America.

8/25 ~ 8/28 ERTIFEAARERME Exhibition in Atlanta, U.S.A (IWF2010)

EREREEES/ATEH 0S| ATSHENFE—BERAR  #ANL 2009 F - HREFARET @ RIEHM
NEZHmRBHT - A2MERE - IEEMER - B - RIUFTIROALAT @ IMHBEMRLET - BZ @ &M
ARMBEZTRIE - BAIZRSFANERREMLSE @ MEXEE -

Exhibition in Atlanta, U.S.A (IWF2010): This is the first large-scale international exhibitions since
consolidation of Anderson U.S.A with OSI. Despite the great depression throughout the world in 2009,
when many of our competitors either restructured or declared bankruptcy, and numerous world-class giants
announced that they would not attend the exhibition at the same time. However, our company does the
opposite because we want our customers to know that Anderson cares about its customers and hence

will expand its operations




38

Iﬂ#hﬁﬁiﬁ:k'ti

9/7 ~9/10  LEBRMZE ( Furniture Manufacturing & Supply 2010)

RBEREAEST AT DBHSRARSI -
Shanghai Exhibition (Furniture Manufacturing & Supply 2010): The Shanghai office of

the subsidiary of Anderson will attend the exhibition as representative.

927 ~ 10/1 FHFHMERIEME (LESDREVMASH 2010)

BHPIGERFPIFFRH IR We.R.SUPPLY—#ESER o
Exhibition in Moscow, Russia (LESDREVMASH 2010): We will participate in the event with

our Russian dealer WE.R.SUPPLY.

10/3 ~ 10/6 RENBAZERTE (W10 2010)

BAISERFRFIREIERN—E S -
Exhibition in Birmingham, U.K (W10 2010): We will participate in the event with

our British dealer RW.

10/16 ~ 1020 TEHEFMEERTE
Exhibition in Istanbul, Turkey (WOOD PROCESSING MACHINERY 2010)

2010 PCB S EM= 2010 PCB EXHIBITION

3/16 - 3/18 CPCA SHOW (L BERIREES)

ES

KPCA SHOW (GREIZEIREE

08)

4/27 - 4/29 )

5/12-5/14 BINEBIREES

10/20 - 10/22 TPCA SHOW (EEEBIREER)
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II. ANDER EVENTS

4/16 ~ 4/17 BiEATER0SIATHR

201011 BIEXNSHH  FEAANDERSON GROUP
AVERICA - {E GRRIRIBREBDRTIBHTEE - Mr.
Raymond Ward - {E{ELLL—E&HH&ZCE0 - ATEE
FE—ARKES - £938, 000SE50R - 1864 B1681E
NHINEfn - BIBEE—FiCTT -

EE—RAARBNRET - BRRAIRMEE
EHRIF - IRXEE - 20t - BE—EZAIMGE
BRANEF "READISERDLRISEF -
TBARIE"

ER S MR T HEm 2Y5ERR(GIBEN
International ) &YERLEE

£ 2009 & - ARBEANT - EHFERET
BB —RT - B BRI TELLURZEBE R
=R o B—ATEESKEEE » Bt - GIBENBY
ZRIFERBERERIREIEEAVEIR - KR 2009 FE 7
B R BREFHE - KESIENEMH ' &
HITEIE(TENS - #8598 Mr. Benuzzi (GIBEN NER )
SEREE—(ERSHELFEEENFY » EMRER
B2 - IR ZEDERIEERNER - SIS
H5S 2009 ZE 10 B » REI GIBEN Z#RAT » &FK
FBY Bologna ffliBIRI4EAYFESS © 2009 FE 11 B »
FHIAEFETSHIORIE - FR2010E 2 B9 BIE
NEE - URRSIESH » B5TIR 3 BELZSG
HIEGE GIBEN ZZRIEXRETEEBE  —AE
MR AT ZFRIREEEESTE - MR ATBIRIZEE
8B BRI - g8 ~ 88l -

‘F‘I#hiﬁi:klﬁ

Anderson had been merged with OSI on January
1, 2010 into ANDERSON GROUP AMERICA. The
general manager of the former Anderson branch
office in the U.S.A, Mr. Raymond Ward, continued
to serve as the CEO of the company after the m
The company has also rented an office and factory .
complex with an area of around 38,000 squar
feet. The news will be announced officially onw
16. It features a new era for the Anderson Group.
Despite the common unfavorable environ
Anderson does the opposite and continues to e
its operations. By doing this, we are sending a
message to the vast clientele in the U.S.A: “Andérsomns|
will work more proactively to serve you withou
hesitati

E

Partnership with ItalianGIBEN
International

ILI%

In 2009, not only Anderson but also o
companies in all walks of life around the
suffered from the historical economic turmoil. Eye
company was finding a way to survive. Ther
the owner of GIBEN, Mr. Benuzzi, initiate
idea to form a strategic alliance with Anderso
July 2009, he visited President Hsieh personally
in Taiwan to express his intention to establish
partnership with Anderson and visited each of
Anderson’s manufacturing plants and the
department with President Hsieh as the tour
Mr. Benuzzi was impressed with Anderso
this visit consolidated his determination to beco
a strategic partner of Anderson’s. President
also flew to the headquarters of GIBEN in Bologna
in October 2009 for a courteous visit. In Nove
2009, the drafting of the contract started and
contract was signed officially on February 9,
and exchanged. It is expected that around the end
of March, President Hsieh and Mr. Benuzzi will
an official press conference to jointly announce._the
strategic partnership between the two companiés.
The strategic alliance is complementary, reciprocal,
and advantageous to each other.

o

~
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The International Exhibition of Woodworking Machinery and Furniture
Manufacturing Equipment (WMF)

. IREEE  Shirley Wei from AIC

LARAIE ., SEMERNH—N - 51986 FlRES o The International Exhibition of

SES TERATRE 2010, & "REFRLE 2010, S5 Woodworking Machinery and Furniture

_ - I Manufacturing Equipment (WMF) has been
TE=E ELROP RRE ?'E’\E Hj - BB held once every two years since 1986. This
2010. 03. 10~2010. 03. 13 BHAPUXK o EMIEMIFER LLEBIRE year, WMF 2010 and FAM 2010 at its 13th
REBRIVEER (Ligna) REAFIXER (Xylexpo) ; BE session were held at the China International
BT 000 (P - IABE - SRR Enben Cenen Being o Morch 200
BB - NSRHHEE « RRMH/ Akt / MRS organizer indicated that this exhibition was
RATH#MEHEES - HNBEREBE - 1175 600 REEHS compatible to Ligna in Hannover, Germany
B REE 555 1 F9UISF « SR  RIEHT - 3 and Xylexpo in Milan, Italy. The exhibition
g SEROHZE+2EHR - 2 floor covered around 60,000 M2 in area and

~ was divided
PLER - EATIREERERAR

into four
2o specialized

Zones,
BRI AIEEIE 58 + B featuring
EEREROEREE—E - BLE ;ggmgf%
EB1% (Cojet 2612) ~ NC-2525TC2 N\vood-
Selexx ECO ~ OWEN S48 5z PTP-3013 . based panel
HASHMERRE - BLLICEREs machinery,

AT - UAIIRISASR—{IBNE -
BESPEERSIE 2601 OIS o

furniture
materials/
hardware
accessories/
wooden

=R+ (A=) REE—X " =2 products, and
NBHER - EEEEELRNS0 ~ 1 ERBT 8T woodworking machine accessories. There
EBMLFRARRLENBIR - +R6¥ - —SEEHNENE were nine exhibition halls in total. Around
12 - BRI RRENEE - SRBEVHNEERD - §3 600 manufacturers from more than ten
Np— , T QSRR TS countries, i.e. Germany, Italy, France, Holland,
RERIRRME %%Ef EX%{MXA%E'JEE""H"_‘] i Spain, Malaysia, Russia, Singapore, Taiwan,
I SBEHRIBEEREES - and China participated in the event. Most of

the manufacturers were from Germany, Italy



and Taiwan.
RIBBITAIOREFFR (Heian) - BM—B 2513 K% Anderson’s booth was located in Exhibition Hall 2, the

PIMREVIRG - BREIRWE Bn—8 PTP; dIREHAMR same as the German exhibitors and Taiwanese exhibitors.
HOTMIS - ORI ASEEMEBIIEIT « BSE The inkjet (Cojet 2612), NC-2525TC2, Selexx ECO, OWEN

O/s=<

= . \ e [V S48 and PTP-3013, five machinery equipment in total,
o v ly=¥: 5 N N .
RS o IENERGEISRAIRREREN AKE ~ LEITZ were at display. Led by Manager Zeng-Rong Hu, two sales

SIKO-+-5F o representatives, four customer service representatives, and
one assistant were representatives at the Anderson Booth
BESFRINERE - INSEPRRNENARTESERE  2E01.

FHIATA — =75 Homag (58 » M) - REEAFIG On the first day of the exhibition, March 10th (Wednesday),
. T - . = . the sun shined outside but the temperature was fluctuating
B'esf ’ {%.:aﬁ{’@{FﬁT%%ﬁiﬁtdkﬁg E_ﬁimﬁugj’i% between 0 ‘C and 1 °C . It did not show but was freezing to
ABSEUNE - BEBAR 2009 FHTMESMERRLI Jeath. At 10:00 sharp, this exhibition in Beijing opened in
ARBNTTRAE - AMEZZENPIEREARTHEM the midst of a series of noisy firecrackers. Among the noisy
SR R A B B St ERsis o2k - &8 Droadcasts, one could barely hear the speeches from some mayor,

- ot 1 o ‘ _ some director-general, and several other important speakers. At
RETEERRE  RREFATE  PAEENTE the same time, visitors started to follow one another and entered

R the exhibition hall.

53 200 ?daémlif%&ﬂ&ﬁu%%g{ﬁr@qa' In the front left of the Anderson booth was Japan Heians
ORI FZAIERIREE SYNTEC #2428 » |AFIHSD  exhibiting 2513 and samples of door panels. On the right side
i GEAE ; EERSEENGINEHESESE  were Rulong, exhibiting a PTP; and BES, exhibiting two machines™ifi

= - U3 o= O models of five-axis and twin-table. On the further right were other
HBABEBEPERAS LHBRERNER exhibitors from Taiwan, such as Huang Hong, Leadermac, Jun Shiawj

L o BSRARNRIIMEERET - FRIBER & etc. In the front and front right were exhibitors from Germany, such_das
BENEE EBLERREREIITEARABE  AKE, LEITZ, SIKO...

FEREE  FE TR PLLAYZ BRI - tRIREM -

EBRERNIRE - MELPEHEEANASLT Throughout the nine exhibition halls, the leaders in the woodworking

BEENTAR (BE) EHERWAIEMFZM  equipment industry, Germany Homag and the Italy Biesee, were no where

BSIF - BRESEIRBFOZIE ey © be found in the Foreign Capital Hall. It was said that they did Aot

- = - e participate in this event to show their protest to the unreasonably high fee
BINC IRRIEIE T - 52 “EEEWE‘{EE% for the booth. However, some said that it was the 2009 financial tsunami
IR RFREIEMNE L - SIMREIWUERER  that deeply hurt large companies like them. However, the flourishing
BRI RRS - Eiee2®= ey woodworking machinery industry in China also attracted parts and equipment

S iea el

KEASEEE (DS PIERAS F A9ER suppliers from Europe and Taiwan. Each of them goes all out and thifiks

— . of any strategy that is available in order to gain a share in this golden and
ERIRARSEEDRG,  BARHE ) omicin’ Chinsse pie. s s

HMREEIVERES -F - REfIBC

FESHEIEARMARSSS - ‘%Bﬁ_ll]ﬁﬁgg Among nearly 200 Chinese domestic woodworking machines and engravifig
A BEEBHEMRPEIARE machines manufacturers, one could easily spot the Taiwanese SYNTEC contgols
ERPE - BLRENZIREIS - Italian HSD spindle and head sets, and Linear guide rails, and rack and piniors,
ERENRES ARG L among .other parts and qccegsories made in Qermany and Taiwan have; been largely
27 - TEUPEIS SR applied in the products of Chinese local machine manufacturers. The highly identical
external designs with slight difference where accessories from Germany, Italy, and

RATHEIREANELEETEE B Taiwan are used to look like duplicates displayed in different exhibition halls. Experts
BIRIER » ERRZ © would compare their structural rigidity, shearing stability, selling prices, and after-sales
services. In addition, these Chinese local manufacturers, such as Gong Yo (Wei Hai),

worked with the government research institutes. It was said that with support from the

ARHNXBEED © A% government, they could start with two models of the easiest NC machines and have their
RUFEHAGYS - {848 initial public offering in Singapore and Germany within merely five years. In addition,
_ — =+ , -+ from other manufacturers from Jinan and Laizhou of the Sandong Province whose scale
ﬁ (2008) _%?U\EEA/A is not as large and complete as that of Anderson, but their improvement in structure, the
EERD - FEREHAEE application of the linear way from Germany, spindles from Italy, and controller from Taiwan,
ANBPARESHBEMAE etc., and the application of their self-developed software, that it was not difficult to feel
BHIGIRE| - BitkeEze that these local manufacturers were trying to shift the market’s stereotype toward Chinese




Prospects

iz LERER - RiehZHIHIFERS @ R EEHE products of having bad quality and cheap in
Cojet 3= - PIFEM « BENERE « BAKERDMEBZ - H price. Their growth pace is swirling upward

N, - : P—— - exponentially, which showed their ambition and
PRECREHREAMOISE © MEARNSERRN - KRS intention to the market share and global marketing

EOVRERRR © STHZHRPERIIZAMR 8@ - 18 B are unable to ignore and cannot be underestimated.
- EXREEAIRGD * £ show time BMAELMVBESR

HIFE RSLHERIREEISREES - 5 BESF During the four-day exhibition, the visitors were
EHREBAAAGZE LMARGIS R - TS BOVN@ERKFIR ~ not as many as expected. However, compared to

ISEERENE - MIFYNERRENSERERE - 8% the previous session (2008), despite the little less
headcount of thirty thousand people, the difference

BILRRBRSPHREHM S was not drastic. Most of visitors were attracted by

PEEANSEEIISREEENSSERE - A the inkjet printer of Anderson because this type of

EEEATIITL » SRS —EEEaEN - SLER machmg has not been popglar on the market yet,
so the visitors were very curious about the machine

WEFIRIKEILRI - WBFDREAMET - IR 4ng stopped to observe Cojet. They asked about
SHEBERBEEN ~ =6 - RE -~ D&% Bl WS its application, jet printing speed, source of ink, and
HOPTRIE ~ ENEE ~ {KBE ~ THE « B& - #55--% o 84 selling price of the equipment. Among the inquirers,
NS T SR A T A e B o most were visitors from Russia. They asked the most
SRR TR ESFRR questions in the most depth, who demonstrated high
willingness in making purchase. Since there were

hEFE 2008 ERERNINAVEIBIFRHIESR - RS 2010 wooden plates, ceramic tiles, glass, acrylic, and other
QeSS THIEE RN ERE RS  BRATRIMY - samples of different materials, during the show time on

= s oz N . =S = site, printing on the round table with wooden textures
SORIBHRATISHIR S | B =R © EEBD - RRRE was demonstrated, too, and visitors also shown their

FHRAEE - NMEOYEE LBISTRREIHSMIEME  astonishment. One prospective customer informed us that
BEIERZA - LEEERINEBRE - EROVESRE ©  they would bring their finished products with attached

IREDEEANAETS - EAIRERNEE - leather and well-bonded edge the next day to site and let
us print on them to test the effect. The smooth expression

ﬁ*ﬁ?ﬁ:&?ﬁﬁﬁi@ﬂﬂ%ﬁﬂ@ﬁﬁ%ﬁg% - RRERFE had satisfied the customer, and the following manners are
PERESRITIEE - IEEZHMKRZER - B 2012 handed to our sales representatives in Beijing for contact and
RS EAEBTEHO 100 ENSEIGEEBTF 1! tracking of the customer.

Many of the Chinese visitors are existing users and

customers of Anderson’s, and most of them are in the
woodworking industry. Of course, there were also visitors
who heard of Anderson for the first time. There were also
quite a few visitors from other provinces who are not local
Beijing people. International visitors included those from Russia,
America, Poland, Israel, Greece, Saudi Arabia, India, Iran, Turkey,
Japan, Vietnam, etc. and most of them were exploring dealership
and collaboration opportunities.

China successfully marketed itself to the international society
through the 2008 Olympic Games, and the Expo 2010 will further
heat up market demand. Both domestic demand and exports are
like two super magnets attracting business opportunities from all
over the world. On the floor of the exhibition, one could see that

General Manager Wu'’s cell phone never stopped ringing, and he was
busy coordinating machine orders and delivery dates between the
Songjiang Plant in Shanghai and the sales unit. The current scale of
the Anderson Group and its diversified product lines are sufficient
to meet the vast domestic demand in China. If more offices can be
established quickly, or new sales locations are added in the second-line
major cities, the growth in Anderson’s revenue in China will be even
greater. It will not be long for the Anderson’s total revenue to reach
NT$10 billion in 2012.
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Indian Market Information

_ . E[7E#8 Shwan Teng

from AIC

24 : Bangalore, India ( PIN0FERS, ENE)
BHA : 4th~8th of Mar. 2010

{£7% : India Wood ( RTETE )

RIfR :

ADZ : +—f& (HFRE ) -

BfE : HN=8B8FHRE  BHFSECH -

B0 : =R (New Delhi) » IERILENE o

BAHM : ZB (Mumbai) HRENAEERE - ANMTAHES °
25 ENEE (BHES) HEBETUEXELES ' B9 ' Bt

HEREE 1, 600 12 - EEHRER - RXEBIALUEENEEBEZRER0Y
RAREERBNRRE @ FHEFRERNENEANE BT EBARNX

ENEMIS —ARINRALTIRREEBE LN LESFIEROIAE,
N EER - ER2NANERS - BRE+IBRER - HIREERFN
Mi% - B EREIFE BN S EEEIRREEE

BREDPEBBRCT @ SEMHRRE T —RED - MESEEES0N
S ENEBSEEIFERIK - COP £I73 USDIT8. - - REFERURHANE
ENER - ERRUL - BRERBEHBERERNVERESLREIE 0L
3MBIARBRBEETEENN SIMY 61% BB IOHEKFERIES
Bt ZERRITAE HEEFE—LRHBURE NSRS URIELD

LEREED - 78 HOMAC SBHNERRARA - RIZHB=fE » Hjp—
FEMF LR HOMAG PTEM S - MIEMNRIEES - HMAC AEHEBHE
MWABRBRIERRAEDE (EIEA—TEZHEAZS  EMERKRE) -
AEBYZE - HMAG BIEREB BT RI—MRVIR  REREBEZ0HE -

ILocation: Bangalore, India
(Bangalore, India)
Date: 4th ~ 8th of Mar. 2010
Tasks: India Wood (Woodworking
Fair
Premise:

Population: 1.1 billion (the second
most of the world)

Area: Approximately 3 million square
kilometers, ranking the seventh in
the world.

Capital: New Delhi (New Delhi),
located in North India.

The Largest City: Bombay (Mumbai)
the sixth largest metro area of the
world, with a population of about 25
million.

LLanguage: Hindi words (official
language) and other 14 kinds of
semi-official languages. In addition,
there are over 1,600 kinds of various
regional dialects. Generally speaking,
English can be used to communicate
in this country, because it was

ruled by the British. Even the
communication between different
ethnic Indians are almost all by
English.
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The Indian market has always
been regarded as a potential
area by outsiders, also a
battlefield for people from all
walks of life. The crowd is the
money. Indeed, the population
of India is huge, and the country
also requires constructions very
much. The whole India is an
emerging market where the
equipment manufacturers have
much more chances to develop
business opportunities.

However, compared with
China, India market lacks of a
prepotency — that’s a centralized
government with funds. India

EERANEL  BIERINES
RERENA - —tDEVIMEENRH
HOMAG B3% - AR HRRIEBEAEZE -
BIESSE 7£ HOMAG ZiZ2FABAZRE STLL o

EED - BEIE=AARTHMA
B (ZHENRB+RATHMIE
f5) JA| E2 SCM &1F - HRB E HOLZHER
B IMA &1E - WOODTECH B aijEd
MASTERWOOD &1E (#53R3558 GIBEN A9
FAFRAISER ANDERSON &1 ) - mEER
BUER SANDEEP B1F » #f5R SANDEEP R
BRANRIER - BEI=EEREN
RIER B+ PRRERESIE -
# CNC RI#H7EEIEMISRRE
BRI RIHEMSRENAT
NI BEESRERE CNCHE -
AEBE RS IREIAE - IRERERS
RERENENRITEZEDRE CNC 10
TS » HEBUNEIIITH - a1l
BEDPREENNE - A=ERREWN
EMmI0T - B2 CNC I Ty Bal
HENEMZRREBREEUNGR © Bit
BESEMIMSE -

ENEMZERNEE—BEREER
BHBEDER - TERERERS - 0
EBERRRMEAE  E—USAE
AEARR—IEFEAIET CNC 2HE
FEENER - BRI ERIHIEIAE
B BEEAFEBE Al EXERE
SEERSEANRES @ BN

has a huge gap between the
rich and the poor, and the GDP is
around USD$978. It is a country
with Capitalism and Republican
Constitution. Those are the reasons
why the country has a slower
speed in promoting development.
Moreover, there are 39% of the
people are illiterates, while the
other 61% are mostly with lower
educational levels. Therefore, to
reach easier condition, India still
needs some time, and investment
and assistance from other countries.

In this fair, HOMAG Group was the
most massive one. In the exhibition,
there were three halls, and one
of them was almost occupied
by HOMAG. According to the
information provided by local agents,
HOMAG Group also develops the
market through local agents (the
Indians must be approached by the
Indians, it’s the nationalism). The
difference is that HOMAG provided
the agents with supports which
were the same as the ones they
provided for their affiliates. The
most complete models to show,
the largest exhibition booth, the
largest inventory and the shortest
delivery period were all supported
by HOMAG, but not by the agents.
Compared with HOMAG, BIESSE
seemed a little inferior aside.

In Hall II, there were three major
woodworking machinery agents
which were the largest three in India

ERAETRBSPIENRES - @
JERBLESIHESE  [IEARB
BEEENSFRE - ALEVIZE
EMNRSHSOLLRBHE - R
ENBRERKEREMS - BRI
A - BIEERTIMEEISEHEIPIHE -
RLER BB - EE2FTFED
EE@mHi% - RIRAIRER LR -
EETNSERVED @ RE#M
RABREBRVNEIHERIEHNE
o - BEESESHINEIMRVE
89 - BEriEABRIENENZFI IR
EHE BRI E - WA - Fon
8L - 40 : high density laminated
wood boards , composite materials like
epoxy fiberglass , paper based phenolic
laminates , transformer boards,
precompress pressboards + SEIRENE A
REVERBIEHERIR - OF SME
HENERBAZHEN  —MBK &
BNREEHRKER  NEEEHTF
RE  EREEASREBEAM - R
RREBENERDER - NBEIFEE
HERVISE R EZRY - PINREVEEEAN
HERD - BRELHERES - 2
ERERUEBARRIBES - =4
8958 - MUABMRE - SERBER
g o

BRUEE @ PEIESSEEMIN
o EREE - RE2IFFHIRNN
F - AREREERENG - LS
REEREIRE - SR—BEREN
Rt - REEMIBEKRROOERE -



(There are only about 10 woodworking machinery agents in India). JAl cooperates with SCM, HRB cooperates
with HOLZHER and IMA, and WOODTECH are currently working with MASTERWOOD (in the future, it
will cooperate with the ANDERSON through the relation with GIBEN). And Anderson is currently working
with SANDEEP. Although SANDEEP is not a big agent, it is a very sincere one who is also very willing to
cooperate with Anderson. Because the CNC woodworking processing machines are considered as high-tech
products in the Indian market, if they cannot be shown in the exhibition, the booth will not be able to attract
the crowds due to the Indian market demands for CNC woodworking processing machines very much. The
most worthwhile woodworking industry to invest in India is the CNC processing center. For other small-scale
processing machines, it is possible to buy cheap Chinese models, or use the existing old machine to process.
But for the CNC processing centers, there are no substitutions in the Indian market yet. Therefore, it is a
worthy investment for local factories.

However, the current sales have been unable to have a good result there, and it is mainly due to the price
issue. Generally speaking, the income in India is not high, that they need to think over carefully to make a huge
investment in CNC which is still an emerging technology. Although the China models are cheap, they are still
unstable. Therefore, the buyers will still consider of buying those with higher prices from other manufacturers.
However, since it is necessary to invest the manufacturers with a higher price, brand becomes very important.
Indian people have a considerable degree of xenophile, so the European or American manufacturers will have
better opportunities. However, Anderson has the advantage of high stability and more durability with the
price that’s less than the European and American manufacturers, and therefore there is still a market for us.

If we want to step into the Indian market, investment shall not be skipped, which is necessary to promote the
name recognition. To reduce the cost and price of machines is necessary, and it is inevitable for manufacturers.
Spindles with high stability and heavy cutting are also essential. The Indian customers that we have contacted
recently usually use hard materials for processing, because it is more durable and has longer lifetime. For
example, they used high density laminated wood boards, composite materials like epoxy fiberglass, paper
based phenolic laminates, transformer boards, and precompress pressboards, etc. These are also related to

the construction habits of the Indian. MDF and materials are not very acceptable in India. In general, the
constructions of the houses are all made of concrete, and there are almost no wood made houses. The interior
decorations are mostly made of hard woods. System Furniture is rarely seen in India, but the light materials
are frequently used in the kitchen cabinets. As for doors, solid wood materials are rare, while the majorities
are made of light materials. For other furniture, metal and glass are the majority. In Hall IlI, there were mostly
building materials, and most of them are European and American exhibitors.

After some time, when Chinese manufacturers have mature technology to make their products stable, it will
be a very strong opponent because the price is unbeatable. At this point, it would be a good time to build a
solid brand image, which will be a steady way for the company to go on.
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Harvest in Soochow and Benefit Forever

f#EE  Jeffrey Hou -
from ANDERSON GROUP

BEREFTHFEIGEEZESLEONME - RITESRN
25 - ISR - SRNEE=B/)\FF6IERE - B
BREEERIMABILIBERE - EI282 - SENA2 L
TREESTS RIS RIVE - FFRIGFHBARIGIRE -

FHRISEMSTRSE - BFTREF TRV ER
EEANRICSE - 2R ' ERICEEREER .  BRFE
TE TERUEMEMENNR. BT - WREPIRALZEAL
DITIEREIE - MPEFBEEERL - RELLOMRE
BESTEIERIRIE - FSELSATNERRER L85 -

REEPEMBEARKEREFCESEE FOVBRIBIT -
SEERRZLASEBIBS - RITSBERERTIEERITE
29 - WA FRIFABK LBV=PISRIE - ZRBEKXK - &
ANREERRE LPABEEBIRAIBREXTIFL - MEX
HERZDRBERERZIERVERST - MHERBRER L6
1o

ERENHERED EMMEREPREGMTE" BR" -
HEASFICERREEN - fI20 - BEIAMEE - SRUE
- EREEIIBAMSER “BERONAD  BENLAZ - X
ORI R PIRRRAN A - B T = LR ME—IE
BETX ZERRECHE - ERZMERENFEEN
& B8 8E - 8% & RED" - FEHEFASW
RN - BEREEDREGRIIGSE -

EAFEORZ —ISRERHESESIHARES - B
bM(Merchandise —EG ~ Money —BAF5 ~ Man — A~
Marketing —{J#5 » Management — &8 ) /AT IEAE - 3E

THRDHEBRSESD - SERRIBTR - HpBMHENR
IREBRALIREL - ZE0FIBLLNEESTEISRTREY
i RBPERBRIERD HIEMFEE - WTRKR"E 5l
A~ 8" BADRE - I EBRERIRITHENASENEE
REE - ER—EESE - REMTIEFRELEF -

ML - FEEIRE - F—RNERRIEZNROIFS -
HIERMKEUTE - FRERRRIRIERIR LIVEIE - ERB
REEHVEIR - TREBWNES - ENEE - MHNELS « ¥ F
KENRHZENERE PEILNEERE - HARIZCITS
R ERE  RREBHERE RBEWRET PREIHE
2 RERZMmAEREEEGEE -
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| was fortunate to become a student of the president in the later half of last year. | took his class for
a semester only. Each session lasted three hours. He gave me a new perspective of the experiences of
a business founder, and shared his philosophy of management. The opportunity and the gains are not
something available for an office worker. 1 feel that | am a different person after the six-month studies.

Thanks to the establishment of self-run Anderson Quarterly, I am able to share the best part
of the past six months with colleagues in the Group. The course was titled “Practice of Business
Administration and Management”. It kicked off with the contemporary event-oriented topic “Who is
to Blame for the Financial Tsunami?” and went deeper to analyze the administration and management
within an enterprise. Throughout the course, we discussed internalization of businesses, and ended the
course with the operation planning featuring 5Ms. The pace of the course was very quick and intense,
as a matter of fact. Nevertheless, it was energizing and interesting, too.

In class, the teacher shared his exclusive analysis of contemporary events and business administration
and management, which often astonished the listeners. In addition, the course possessed the
management characteristics in the contemporary business community, it was quite different from the
three courses | took at the National Chengchi University five years ago, with the biggest difference that I
was able to apply whatever I learned in class to my everyday work this time. The courses offered at the
National Chengchi University are still more focused on extensive theoretical discussions with little touch
of the performance of professional practice.

During the short five months, the teacher talked about the management “spells”, which'is one of the
topics that classmates took delight in discussion. For example, he mentioned the greedy nature of human
beings that the financial tsunami unveiled. ‘He listed weaknesses of human beings through penetrating
viewpoint, that people “Do not need much, but want too much.” He also emphasized the approach to
knowledge several times in class. He said that you must “swallow it, spit it out, chew it, and swallow
it again” to internalize the knowledge. In addition, the teacher often mentioned the requirements of a
good leader. ‘A good leader must have “ style, wisdom, example-setting character, and decision-making
power.” All of these are “management spells.” Like listed above, he had passed down the best part of
management experience to his students.

At the last phase of the course, students in five groups had to submit final reports on the framework
of 5Ms (merchandise, money, man, marketing, and management). ' During the final group presentation,
each group had shown their best performance. Among them, two groups were especially impressive.
Through composing and discussing of the operation plan, the teacher gave students the opportunity
to learn how to plan products and establish financial plans, to think about how could they “select,
train, use, and retain” the manpower, and to accomplish the final operation goal by using marketing
power effectively. Of course, this requires good application of management tactics before and after the
presentation.

Harvest in fall and store in winter, infinite and borderless. The first time | attended class in the
Soochow University was the beginning of fall. It was exactly the harvest in fall that prepared me well
for the future on the workplace. It is also because of the storage of energy that | am able to look
higher, walk further, and do a greater job. | am truly thankful to our teacher for his unselfish teaching
and passing down whatever he knows during these past six months. Although the course has ended, |
hope that I will have the opportunity to pass down the lectures as fine as a breath of fresh air from the
teacher to more colleagues in the future, in the “Anderson Institute”.
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mRe=sMgativajon of Spindle Quality Deve

from Anderson Group

"

1> RO+ EEEZL0E MES

— R BSEFEFTERVEEEHIARM (Manufacturing
Execution System, MES) - RISEERIBEF LM | w
& o 2 F VES RHLEIRMAR - INEE RN EEE - :
A REERSEEESE  FRNCHABNENERES
i+ BACREER  RECKIE - £ ETRER SR
AN ISR ERISGNERRIERE - BLTS
HAERIBTILERE - VES RFTRESBES AN ESE - RIt20) - VES BRNEEN SR  SEESSREE
ERIZIER - ASEGEH « BI2 « IS ERONERS - WSFHEENE - RERNTINES - THNEEATES
VES i - BIBEHE= -
() T - ERENSHEES - ESECNTIHIONE - FUBSMROTHEASER - M EERERE -
() THIREERESEI - DEEERENMIZEN - KRR ISRIE -
) WEEEREAESS SN - BA THOEBERNEENS - R RENEESY -

U ESELFBAZEVTRK - [EI5Z MES BIZ0URNMEIE - (BRBMFIEA MES SRIROVIEH o

1> Why a Spindle Production needs to implement MES system

Generally speaking, the Manufacturing Execution System, MES in the production field is a manufacture control
system by means of production data electronized and process monitoring. The system will collect all kind of information
during production process in a real-time manner, and provide it to production and management supervisors for their
reference.Meanwhile, the system, with real-time sorting and analyzing of the data, is able to be a reliable foundation
for the quality control of production line.The production data after being sorted and analyzed by statistics, could assist
the supervisors to find better policies to manage the quality.There, it is obvious to understand from the beginning to
the end of production, MES is a helper for the supervisors in all aspects. Besides that, the concept of MES is focused
on the clearness of the process data monitoring, it will be easier for the supervisor to follow up the deviations from the
production flow, to effectively track down, manage and control the WIP during the production activities, for improving
the production efficiency and reducing the occurrence of the ineffective working hour.

There are three reasons why the spindle production needs MES:
(1) During the production of the spindle, due to related parts required high precision, it will need to be assembled with

proper parts. Therefore, the real-time data for tolerance of the parts is required.
(2) The service for a spindle requires a higher demand of traceability. A complete production data at the time of
processing is needed for assistance to obtain a solution for maintenance.

(3) The precision is highly related with the life cycle. To raise the spindle quality, it will require a data
analysis from the damaged spindle to find the best precision parameters for the spindle assembly.
The demands mentioned above required by the process of the spindle are exactly the core value of MES, and they
are also the reasons for us to implement the MES concept.
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2>MES Concept for Spindle Production

The production for spindle covers three major stages;
material preparation, assembly and testing. Among the
stages, the stages of assembly and testing could be divided
into more than ten sub-stages according to the different
types of spindle. Among the important sub-stages, there are
parts verification, clamping system assembly, shaft dynamic
balance, assembly for front bearing set, assembly for back bearing set, full speed dynamic balance, power current
testing, temperature-rising test, shaft eccentric measuring, dynamic run-out test, static rigidity, clamping and releasing
tool testing and etc.These processes are highly related are relevantly coherent, and should be able to provide the
producer of the next station with the real-time data, enabling the producer at the next station to do in-time correction or
modification, or to find out the most suitable part to avoid the situation where poor quality will be discovered until the
final stage of the process. If so, it would not only be a waste of time, but also possible of causing damage to the parts
while re-dismantling the product.To solve these problems and to elaborate the efficiency of monitoring for the process,
we present the MES -for spindle process that would cover Process Monitor, Production report forms and the Statistic
Analysis.

Besides monitoring the process quality and parts precision, Process Monitor will also pass over real-time message to
the next production station, in the meantime, monitoring the production process by conducting system flow station to
station.

Production report will provide print out of the data such as the assembly accuracy and testing report, etc. Whether for
the purpose of internal document filing or for the machine document, the job can be printed at any time by the system,
and there’s no need to assign a personnel specifically for creating document or printing, to avoid wasting manpower
and time.

Statistic Analysis, besides helping the supervisor to understand the situation of production quality, it could also find
out the improper parameter standard from the process by the integrated analysis about the damaged spindle data.
The supervisor, in this way, could re-set a new process tolerance parameter to improve the quality and prolonged the
working life cycle of the spindle.

The system we present here allows the user, considering the different types of spindle, to masterly work out his/
her own production module, based on the foundation of the standard process, to complete his/her own production
system(Figure 1),then to reach a flexible application of the system.
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3> Explanation for the Major Process Module 2 (Figure 2)

Functions

There are many process modules in the system; and the explanation for the three important processes will be shown
below, to offer a better understanding about the operation logic of the system.

a> Assembly for the Front Bearing Set:

After being established with the basic process data, the spindle will be conducted to each process station according
to the production module set up by the system. The producer will find the spindle manufacture order only by keying
in his/her own production authorization code Take the assembly of the front bearing set as an example, the authorized
producer will be able to see the following screen (Figure 2). He/she, by operating the touch panel, and keys in the
measured data during the assembly at his/her terminal, then, the system will check out if the process precision meets
the standard value or not. Producer will, after keying in all the data, click the button for approving; and then the
system will calculate by itself the time consumed for the assembly of the spindle at the station. Therefore, together
with the inputted data, the working time will be recorded into the database in the system, and the process will move
automatically towards the next station.

b> Shaft Dynamic Balance

Shaft Dynamic Balance is a critical process for the spindle; it requires the experienced production personnel to
precisely control the adjustment of the balance. Only an authorized producer will be allowed to enter the following
screen (Figure 3), with the same step, he/she will, by operating the touch panel, fill in the completed dynamic balance
value, then click the button for approving; then, the system will record the working time and the value of dynamic
balance in the system altogether. In the meantime, the process will move toward the next station. The dynamic
balance value in the database will be analyzed, together with the full speed dynamic balance in the backend process,



to understand the influence of the clamping and releasing tool system over the spindle.

c>Temperature-Rising Test

Temperature-rising test is an important test process during the spindle production.After assembly, each spindle shall
be tested with a temperature-rising run-in procedure, after completing the run-in of the spindle the producer in charge
of this process shall key the measured temperature data in MES. MES will then present the result with the chart (Figure
4)The temperature-rising data will provide the analysis of the relation between the temperature-rising and the precision
of the shaft.
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e e The production for the spindle, besides depending
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to know _how to accumulate the assembly experience,
to figure out the most proper precision assembly

//')_"—‘ relation, especially for the high-speed build-in spindle.
Under the tough demand of high-speed, vibration,
) = temperature-rising and ete, the matching relation of
‘ assembly precision will be the most important key
;f@~°‘:§f§-f§f@~f§fj\f for the process.The establishment of the system is not

only to aid the production supervisor for monitoring
the production process, but also, more importantly, to
&4 (Figure 4) figure out the best tolerance parameter for each type of spindle by statistic analysis, to continuously

improving the quality of the spindle. At present, the establishment for MES had reached its final

test stage, and is scheduled to be officially introduced into the production line in May. We welcome
all the partners who are interested in the MES system to study together at the spindle manufacture factory. For the
smooth implementation of the system, besides thanks to all the colleagues in the spindle factory, we would like to
thank Mr. Lin Wei-yan, PhD mechanical institute of National Taiwan University, for his expertise and his professional
programming capability to make our dream come true.
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Sin-Den-Ban Festival in Tu ngsfwk, 2070
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The sin-den-ban festival competition held in Tungshih of Taichung County is an historical, traditional activity with

folk features, which held on lantern festival every year regularly, and had been sustained for more than 100 years. It
is a one of a kind festival with warmth and friendliness in the country.

As a resident of Tungshih, | participated the festival in the year when I just got married, which was a refreshing
and interesting experience. | received blessings one after another from relatives and friends when giving them “ban”
at the entrance of temple, which they encouraged me to work hard.
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The origin of “sin-den-ban” is the agricultural society which required male members, not only for carry on
the family line, but also for obtaining the main workforce of traditional peasant family. Therefore, for the family
which had new male members in the last year, they will prepare dozens of “red ban” (with the giant tortoise
symbol for long life on it, therefore, it also called red tortoise ban) to worship gods in the temple and pray for
blessings on lantern festival (also called Yuan Shang Festival, the Deity of Heavens will give blessings to people
on this day), then give “bans” to relatives and friends after worshiping to spread their happiness and luck.

The mother’s studio of each neighborhood in Tungshih had designed tiger patterns made of “glutinous rice” and “
ban” to participate a competition. The cute chiao-hu design had softened the stereotype of fierce tiger.
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Lastly, is the gift god gave us after we
participated the sin-den-ban festival (Although in
pink, I am in fact a boy!)
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Day 1 Houlong -> Danshui (134.9km) Saturday,

January 24th 2009
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2009 Bicycle Touring aroumd Taiwan (1)

I woke up a little past
four o’clock. Maybe it was
the happy mood and the
excitement that woke me
up. The bicycle touring
around Taiwan was
finally here! |
was lucky
because

there was

no pouring
rain. Neither
was there

a typhoon!
During the few
days before I set
out, I had been following
closely on the weather
report. Fortunately,
during the day before the
Chinese New Year’s Eve,
there was only a cold
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front hitting Taiwan. A tiny
cold front like this could not
stop me from accomplishing
my plan!

I almost finished packing
on the last night. Now I
only had to load the luggage
onto my bicycle before I
could set out. | went home
and had breakfast with my
mother. | told her about this
plan in advance. Having
handed her the red envelope
| prepared for her, | set out
on the tour!

When | was planning
the route, I took into
consideration the northeast
monsoon. Therefore, my
tour around Taiwan started
clockwise. To my surprise,
the Northeast monsoon was
beyond my imagination. But
guess what, this was nothing
to scare me off. Let’s go!

| felt that my bicycle
was not doing well when
I traveled to the Fengbi
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Tunnel. | stopped to
check if everything was
all right and found that
the whole sprocket of
my bicycle slipped off.
Thanks to Eric, my friend
who rushed to my rescue,
I was able to go on with
the plan to tour around
Taiwan. It was nearly
12:00 by the time the
bicycle was fixed. | was
going to buy Eric lunch
but since my itinerary
had been delayed by too
much, | decided to put
that on a rain check with
Eric.

The
northeast
monsoon
did not
give me a
break for the
W incident that

happened
to my bicycle.
Instead, the gusts
became more and more
intense. | said to myself
that I would make it
to Danshui no matter
how late it would be.
Fortunately, | brought my
mountain-climbing coat.
According to Eric, the
temperature outside was
only 10C . 1t

was really

an ordeal for
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There was no star
tonight. | bet they were
hiding because it’s too
cold. On Tai Route 15, |
could only see the light
of my bicycle

bicycle. The
lamps were bright enough
to light up the road ahead
of me. Otherwise, any
slip of attention can have
me end up in the sea.
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| It was a
little past 8
at night that |
finally arrived
at the Guandu
Bridge. My
left leg was
ready but I had
@n until [ arrive at
the hostel. Fortunately, |
brought with me patches
and muscle relaxants
prepared by my thoughtful
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friend. | was grateful!
86 2 iReRiEPERDE It cost me eight

ExmrERsE , (B~ /EREE 2 hundred to stay a night
IR 2 =i at the hostel. It shall
iy be a very old hostel
BHR - R in Taipei, which
REES perfect suited the
EAE simple needs of

gl a single traveler
BES like me for a
2#% place to stay
i ! 18 away from the
=, zEA rain, take a hot
X shower, and lie down
BlR 7 EL%_?_ on the bed. | was very
s - RIRBBHEIZEA  contented.
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Though not steady,
after a night’s rest, | got
up a little before 5 o'clock
in the morning. Having
packed up, I continued
with my tour toward
the next stop, Gongliao
Fulong. Goodbye!
Danshui~

The lobby of the
Xinwufu Hostel | stayed at
was on the_seeend floor
so | nee
bicycle a

throug arrow C
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out, I found that the hostel was located in a traditional
market. The market in Taipei had no difference

wE>ABE |
k (166.03 Km)
from that in the countryside. The vendors busied

YER THIREEENR - BEEwBT o for their dealing certainly showed up early in the
BIEENT - ABIRTAIRIEE - | morning. When | walked with my bicycle through

spps noms F | . the market, there were around seven to eight pairs
SISEYE L ttiﬂﬂ'ﬂ%.fi’fﬁﬂ']nng ‘ M&% of eyes staring at me. At the end of the noisy and
BAET | IR - EESERE

busy market, it was Tai Route 2 which shown up
SRyIEass , FAGECSRIEN ¢ " after | went through the alley. Fulong, here I come!
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I rode along Tai Route
2 toward Fulong. After a
while, I became aware that
there was no sign that said
Tai Route 2. 1 took out my
map. There you go! [ had to
go on the Denghui Boulevard
| before I could reach Tai
Route 2. But, where is the
Denghui Boulevard? | was
exploring for quite some
time and finally found the
Denghui Boulevard. Now
I had found the Denghui
Boulevard, but where was the
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ﬁl’fﬂ@ﬁﬁﬁ?ﬁ 4 %:‘I-Eg_tgﬁgﬁﬂ[]iﬁﬂgég i MIS sign for Ta] Route 27 1 was
892 R EEMNER—REESHICOEER still lost! Again, I was exploring for
—EENHE | BFEARNSRENEE - = quite some time and wasted the

same amount of time. Finally, I
was back on track on Tai Route 2.
Hang on, Fulong! Here | came!
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THIEER  CSERBEYN  —2EE—2mEEs so | turned on the camera power and
S | switched to the picture-taking mode, but it was the

videotaping mode that went on! Try again. | turned off

; o | - m = the power and turned it on again. Same thing! | kept
ABENREAES * WRABEZ FILS - BEERN on trying as many times as you could imagine and got

BE  RBERPHINGE - 1558 the same result again and again. The same
Pl EBEIR SRR AABREIRT ° thing happened the second day. All right,
B - BEAIE - IR 4 then, I would just use the videotaping mode!
e X By the time I arrived at Yeliu, the videotaping
RER - ERFEEOEER - B mode died, too. | could not think of a
BRIIER - BEREBARGEREE solution so I called Eric again at night to see
FHEFIRTNEES  HOLLRIEEIHRES - if he could help me with troubleshooting!
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It started to drizzle by the time | arrived at Fulong last

2009F01B2THE8—#2) :
SBI0X KEE(71.40 Km) night. The Dadong Hostel was located on the same street
’ as the Fulong Station. The quality of the environment was
much better than the previous night’s. | remembered

that this was where the music festival was held each
year. The last time | visited here was two years ago. |
did not come for the music festival but to have breakfast
on the way back home from the year countdown event.
When | got off bed, | seemed to hear the dripping
sound of rain. It was still raining and sounded a little
heavier than a drizzle. Fortunately I had the raincoat and
pants ready! On the third day of the tour | was ready to
REES - FHEE experience a bicycle ride in the rain!
WtkEES - BISIE g R { The sun came out after | entered Yilan City. It was
LLpEsEm |, DREDAE ST T 4 great! | dropped in at Luodong once during the trip
E%:@ %EM?;%ED Wt SR to the La La Mountain. | remembered that there was
RIS ER B US R BT : R a huge park. On the way up the slope, there was a
PEMER IS T 2K » SISAESS : i) big traffic jam. All one could see were cars and cars
SR = s ‘ 3 lined up one after another on the road. 1 felt lucky
WSy ey that I was riding a bicycle. The challenge did not
really begin until | went on the Suhua Highway. You

will not know how hard the task is before you took
the ride.

Right after 1 went up the slope, 1 could hear cheers
for me along the way. It happened that there were
other bicyclists challenging the Suhua Highway, too. We
cheered for each other!
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The views along the Suhua Highway were magnificent.
This was something that one could not experience when
driving a car. What was more fortunate was that the
biggest threat on the road, the sand trucks, were all on
the Chinese New Year Vocation.

It took me a whole hour to reach the peak of the
first slope. What a challenge! After that, there came
the second slope. When | was going up the second
slope, it started to drizzle but the views were great. | was

conquering the slope and at the same time, appreciating the
beautiful views of the sea. Great!

I entered the Suhua Highway too late and the sun was ready
to set. Fortunately, there were only sedans on the road. There
were no scary sand trucks. After long slopes one after another, I finally did not have to go up any more slopes. I did not know until
later that the tunnels added to 4 kilometers in length. | heard other bicyclists say that some bicyclists had to lean against the wall to
avoid sand trucks when they rode inside the narrow tunnels. I did not want to experience that at all, speak alone at night! Of course,

you see no ocean views when riding at night!

Day 4 Taroko (71.40km) Tuesday (Day
2 of the Chinese New Year), January 27th | especially arranged one day to Taroko during this tour around Taiwan.
2009 Since | watched the program “Learn to Speak English with Public Television
" introducing this place last time, | had been hoping to visit Taroko by bicycle.

It would be great!

I rode my bicycle through the beautiful views. The road is built inside the stone wall, and next
One advantage with riding a bicycle was that | could stop at any time to appreciate the magnifm
N

There were more tourists at the Swallow’s Grotto. Tourists fluxed into this place during th
and there was traffic control. Again, I felt | was lucky for riding a bicycle. 1 could occasion
and heard constant swallow chirps that came from the stone walls by the valley. It seemed
the bicyclist who came all the way from Miaoli.

the valley.

Ily spot two to

By the time I arrived at Xibao, it was nearly noon. | was surprised to see an elementary scho
according to local people). :

The trip today was very different. 1 saw quite a few ocean views in the past couple days andit’s tie f
different. 1 saw the stone walls, the.valley; and-the forest/elementary<school., I did, not ride a long distance
was only 71.4 kilometers.

something
day, which
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{%mﬂzkg Bowling Competitionn Mawch 5th, 2010
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It really took hard efforts for
activities for the employees
of the year. After preparing t
Spring Drinking” party for gre
it was the time for organizin
Chu (also nicknamed as Piggy
the canteen for almost every
the problem which bothered
unable to enjoy the lunch (tha
me with her cheerfulness and
bowling competition. (Ha ha, |
champion of the female group
year, and now she was making
old trick, trying to make some
Not bad for the idea, after all,
and attracting lot of attendees
prepared the game.

Really, the phone calls from
in for registration of attending
the game was announced. It we
to the employees. (It seemed tc
bowling game as a regular ac
after work on March 5th, I rust
Keeping-Coming-Back Steamec
the shop has been the most fa
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County. Usually, you had to line up for a while to buy
the buns. As ordered the buns in advance yesterday, it
did not take me much time for the pick-up. Once in the
bowling club, I found some of the colleagues had already
got there. After checking with the club people about the
lanes allocated for competition and the attention items
of the club, we officially started the game at 7 o’clock
when all the attendees were there finally. After a night of
competition, , the result coming out as:

%8 Male Group:

F—2 IR BERIM #2495

First Place: QA, Cheng Shi-ching, Score: 495

BB ST SESCE RD476

Second Place: Electronic-Mechanic Factory, Chong Wen-
da, Score: 476

=T EBEAR SRE RD475

Third Place: Precision- Mechanic Factory, Huang Yuan-sing,
Score: 475



T S#H Female Group:

E—B RIRED MINE #2539

First Place: QA, Lin Chiou-hua, Score: 394
ETB EBL THEE #R85333

Second Place: Sales, Li Shao-shuan, Score: 333
E=TB FRED K RD322

Third Place: Purchase, Chu Lang-jie, Score: 322
%KPK%PK Competition for Male and Female Group
EF—8 =RFEIES

First Place: Huang Yuan-sing + Liu Yu-fang
F—B REBKEDS

Second Place: Wu Chi-chong + Chu Lang-jie

FELCEREL EEBHRE - ERREIRIEETESTIE

' BFHENE—BLL ERNE—ZES T HRL2DLZD - BT
TREEEBHRIELIR

Congratulation to all of the colleagues listed above for
winning the prizes.

One thing worthy sharing here with everybody was that
the score of the first place for the Male Group this year got
better performance by 42 points than that from the game
last year. We expected better scores will be coming out in
the game next time.

At 4:40PM,
March 26,
lively noise
coming from
the canteen,
when taking a
look at the
site, people
found that it
was the
beginning for the friendship Mahjong competition that
everybody had expected for such a long time.

Mahjong has really been the most popular puzzle

game for all of the Chinese over the world. The
friendship competition was so popular that since the
announcement made by Vice Manager Tu, phone calls
for registering to attend the game kept coming in, and
even, on the day before the competition, there was still
people kept calling for registration.

In the end, the number of the attendees amazingly
reached 17 teams for the game. The number was far
more than the bowling game held before; beyond

BEET RinGAHE

Friendship Mahjong Competition in Holong Factory

our expectation, even Vice president Yang and Vice
President Choi also attended the game.

In the canteen, besides the experienced players who
played sharp and without hesitation; there were also
many players who seemed to be the beginner of the

=BZ+738 - 4:40 THHRRAIEBERPAEBLARNES -
FEEBR—B  RARRABHEANMGREERRES

MiERENREREALTRZECDAOIRELEE - 1TIOREIE
BHNERDA - RENEEHNTENEN - EEELERI—XE
BEARRS - &% LBEEXSBTTCHEARSE  SEAH
L RIRIHRESREBBRAD T RBARBRERSIZER
EFRNERBBHT -

—IEBR  RIBIRSESTHEATTS - BFABHIL
29N EIRISHERARMEIFOSES - BIRIE » hBe -
BERBASARRE - BEARHESRSINKEER - F2
PIZZA B3R - RRA—HEML - KBUIS - EFHARKIB - [R2K
BUSNEERRHESIRAEE - BIIRBHEZRIIXE
3!

FREMEARENTEITIRARERF PR - HREER
N&Z » FAEXSMBOAEBERE - BEALFBASZTH
FREF - (DERMERSHERE !

game, slow at arranging the Mahjong chips and hesitate
at showing out the chips, it made people wonder why
these inexperienced players would attend the game.

People found the answer to this question finally when
Pizza was served on the table; all of the people shouted
excitedly and rushed to the table for a piece of the
delicious food. So, just like the old saying goes, “The
drinker’s heart is not in the cup.”, the real intention for
the attendees was not for the game, but just for the
occasion of socializing and mixing around with the
people for friendship from the game.

Time flew by quickly in a happy atmosphere, when
people playing the game and chatting with one another.
When around 8 o’clock in the night, and most of the
people have already left from the canteen, there were
still some of the people who were reluctant to stop
playing because they just got the sufficient number of
persons for playmates to play the game.
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