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Corporate Philosophy and Corporate Commitment
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PRIER Corporate Philosophy
HZEIFBIENTHE EFIMTT With creative knowledge and technology,
EEEE Bt EEFHL We shall innovate fluid control and automation,

ENEHR I VICEMLE T, Thus contribute to build rich society.
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Providing technology that meets the world s

major changes

HWH P&
CKD#A &+
IR ATIX B
CKD Corporation
Director and Executive Officer

Katsunori Hayashida
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Economic activity has stagnated significantly across
the globe due to the spread of the novel coronavirus.
The detrimental effects of the pandemic on business
conditions are far greater than those of the global
financial crisis, and some are predicting that it will
take several years to return to their previous level.
Further, with the deterioration of US-China relations,
we have had to make changes to our global supply
chain and logistics, and with the movement of people
and goods restricted, we are also seeing major
changes in the way we do our jobs, including work-
from-home and remote work. Things that had, until
now, been thought of as exceptions, have become the
norm In a very short time.

Under such circumstances, manufacturers have been
plunged into an era in which conventional
manufacturing alone is not enough for them to
survive. They must respond to digitalization and push
ahead with digital transformation (DX) themselves. It
1s also imperative that they adopt a proactive
approach to the realization of a sustainable society
and global environment, by fulfilling the SDGs and
other goals.

The feature article in this CKD Technical Journal Vol.
7 is “Service Business”. In addition to our traditional
“hardware,” or tangible product offerings, such as
automatic machinery and equipment, fluid control
devices, and actuators, we also present our new
businesses, in which we will assist you with products
we have never offered before, including software,
proposals for responding to new regulations, and after-
sales services.

We believe that it is the responsibility of the CKD
Group to meet our customers needs firmly, even in
this greatly changing world. We thank you for your
continued support and welcome your guidance and
suggestions.

CKD#£# 2020 Vol.7 @
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Productivity Improvement System “RINOPS”

#ZF = Shunzo Mori
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Recently the issue of declining birthrate and aging society in Japan has been affecting the industrial world
with a phenomenon of decline of labor force population.

Appeals regarding labor shortage from our customers are also growing gradually.

In order for our customers to solve such issue, we have developed productivity increase system”RINOPS”as a
tool to realize their productivity increase.

This system connects our packaging machines with smart devices in the closed network, enabling to observe
machine operation status and trouble status quickly.

Since production status can be centrally managed and be checked from a remote place, workability and
productivity are expected to be increased.

In addition since operators and managers can share same information, this system can also be used as a
communication tool.

In this article | like to introduce the content of this system.
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Clean Gas Support

VB BK Takahiro Watanabe
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Food-related manufacturing companies have been facing a major challenge in dealing with recent revisions to
food safety laws and standards.

In particular, gases that come into direct or indirect contact with foodstuffs, which have not been subject to
control until now, need to be controlled based on scientific evidence (numerical values). This has become a
headache for many companies since many food factories do not know how to measure compressed air (gas), do
not know how to choose proper measurement equipment, and do not have staff with experience in measurement.
To address this issue, CKD, as a comprehensive manufacturer of pneumatic components, fluid control
components, and automatic machinery, has started a service called "Clean Gas Support". In this service, the
compressed air is measured in accordance with JIS standards, and our HACCP coordinator provides advice on
pneumatic circuits based on the measurement results.

This paper introduces the services available in "Clean Gas Support".
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Facilea -Visual Programming Tool for Image Processing-

R ¥R Yosuke Kamioka
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We sell products using various image processing technologies such as the solder printing inspection
machine VP series and the tablet packaging and foreign matter inspection device Flash Patri series.
However, most of the products we handle are specialized for automation lines and can only be used
at specific manufacturing sites.

Therefore, by applying our image processing technology, we have developed Facilea, an image
processing visual programming tool that allows anyone to easily construct an image processing
program for various purposes without any knowledge or experience.

Here, we will introduce the functions and usage scenes of Facilea.
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Methodology for Pocket-Forming Used in PTP Blister
Packaging Machines

A & Hideshi Kohtani

PTPER#EM T DR ARDBRICIEEICEEZRFE AR EERH AR LV T T TR ARD BRI HS.
EDOBEARICEVWTEFHAF ZHAGLED I EICK>THREARTY NAEZHZ32 bO—IT B EHT
BETHD. EERFEARE LVEZERFARNICIERENICEE- BEDEWVZH DD, MEEDRT Y MIKER
BOELRLV. EB5EHEARTY NAESREL TR Y NEAEDPEL. —h. 77 7REARDBEITEER
Ty NABEAHELTERPEVEWSHHED H B,

HHTREERFARETSTREARD2EREHFABLTHY . BEROZ—XIADETRELTVS. &7
TIRULTERALTOREFPH T ELRIOMIRICEDRIERT Y MEIRERK T 572D DEMICDOVTHBNT 5.

There are three major forming methods on pharmaceutical blister packaging machines, which are
pressure air forming method, vacuum forming method and plug forming method.

All forming methods can control film thickness distribution of blister pocket by combining with
preforming.

Between pressure air forming method and vacuum forming method there is difference in kind of
pressure to be applied for forming whether positive air pressure or negative pressure, but no big
difference can be seen in formed pocket made by either method, which means bottom surface of
formed pocket is made thinner in the film thickness distribution, on the other hand, in case of plug
forming method bottom surface of formed pocket is made thicker in the film thickness distribution.

Our company applies two forming methods of pressure air forming method and plug forming method,
and propose either method suitable for our customers’ requirements.

In this article, we like to introduce pocket forming technology on pharmaceutical blister packaging
machines to form pocket shape matching with shape of tablet and capsule.
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Establishment of High-Precision Shape Measurement Technology
by Two-Wavelength Digital Holography

AIE 2  Hiroyuki Ishigaki

HRREHPA-N-DDVE1-2OHEENZHR O TVIERDPEMT LI, BAOHIBBELEBEPAIE. R TEALHES
PEETHRRICRALTVS MO D EEAREE T HFERT N ATV E1—2DDEHTHY) BERE. SHEIPEA TV .
FEETNA AN TRFEGRF v TREHES10u mEOE L DFHROERE (N> 7) TERESN TV S Y. SHBN\VTOBEIRTIRE
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It is a fact that all over the world are competing to increase the computing power of supercomputers. Our society iS now
entering an era which requires complex calculations such as advanced automation and Artificial Intelligence (Al).
Semiconductor devices, which enable these complex calculations, serve as a central part of computing and are developing
to become high-dense and high-performance devices. Inside a semiconductor device, semiconductor chips are connected
by hemispherical metal that is 10um in height. We project the demand for high-speed 3D inspection systems for solder
bumps will increase in the near future. However, inspection machines in the market have not been able to keep up with
demand. In response to the demand, we have established a new measurement technology, High-precision Shape
Measurement Technology by Two-wavelength Digital Holography. This technology is unique and capable of simultaneously
achieving high-precision, high-speed and robustness by combining our unique Optical Interference System and Digital
Holography. This article will describe the principles of this measurement system and outline a basic performance evaluation.
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High-Speed Cutting Technology for Stacked Battery

PEE BE— Koichilto
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Recently transition to environment-friendly vehicles has been started globally and automotive battery
is requested to increase its capacity to extend driving distance.

Stack type battery is not only superior in space efficiency to increase battery capacity but is strong
in change of volume, so it is expected to have more potential than winding type battery.

On the other hand production speed of stack type battery is slower than winding type battery, so
stacking machine is requested to increase production speed to compete with winding machine.

We have developed elemental technology necessary for high speed stacking. In order to realize high
speed stacking, the technology to cut material into pieces in high speed is needed, however, cutting
operation time is needed to be shortened to 1/5 to compete with winding machine, which was difficult
to be achieved with current cutting method. In this article | like to introduce our development of high

speed cutting technology to solve this issue.
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Development of Vacuum Pressure Control System

JAE BIRBEB  Tetsujiro Kono
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ICERAINSRSEE TRLVEMOEE. RFEZ LTS, ZOFIC. SIRRICERSNBEZENFIE S AT LD
H3D. FERMEXRBEOPTHERIGICEWTVINOKRAICEEZFK T H5CVD(Chemical Vapor
Deposition) REICEAENTEY . RERISFADEZENZLEEAI OSREICHBETOHETF—/N—Y
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CKD manufactures and sells a wide range of products, from components used for supplying process gases to components used
for exhausting process gases, as ultra-high purity components for use in semiconductor manufacturing equipment. One of
which is a vacuum pressure control system used for exhausting process gases. This system is used in a CVD (Chemical Vapor
Deposition) device that forms a thin film on the wafer surface through a chemical reaction in semiconductor manufacturing
equipment. This component is one of the key parts of the CVD device and controls the vacuum pressure in the reaction
chamber with wide range and high accuracy. Although about 25 years have passed since its release, it has always maintained
its number one position in the industry by meeting the demands of the semiconductor market, which continues to evolve day by
day as semiconductors become smaller and provide better performance. This paper presents an example of the key underlying
technologies of vacuum pressure control system and how the system meets the demand of the latest market.

OB EE & EDHEEBEDOHE
HADBEREEAFEZE—DD/NILTTITD.

Bl izLoic

RROEZEEHFES AT Lk, HADFN & BT
T B/ 0EA. RICFDOEEZEREE O E & FI1
TBEODNET A RNEELHIF. (BREZEREOE
NEEIET D001 ISAEBR & WD IR D —HREY
THho7=(Fig. 1),

MEHDOFEAFRELERED /N M. BHRX
T A NANABEDSD/IN—F 1 TILHEE
AT DIRRR EDERZZ T, HHTIEFHLLEZE
[EHEIES AT LERFEL .

E L HETTAAME LM

RS

Fig. 1 HERDEZENFEIAT LA

BRI L7

MBS DEKICISADHIC. RICHIFBHIA> T
ThObHERFEET O

@74 KLY EDFHIE
BEEEEIPSEBREEZRBEET—DOONILTT
ELFEZITD.

@/NA /N A B RE B
INANABEIE. —EDENICHE Y D HE6E
RKREDPSBFEALICHET HHEEZELTHY.
INENIVT THIRT B

AT IKER

— MRV T T A KFEE LA SBRE) CE— 2 %
ERLTWS7cD. BELRETERDELILEE. 7
DPEDMABETHELELTLED, BEERYTHELETS
CETHIUAADPERLTLES 72D BT ADIE
#e LTI T 7 BRB DB A ERET DBEDH D
foo Eiow MBRAOFAEDEE L HEZRLSEDE
ED/EH. BEEREOFHMEIEROD, EREZRE
TIEFEEILED 5 AP RNE T L EWEDHED
TELHWeD . NA/NARRZERL T, EEZEHE
DEDHEIT TV, €I T, BEREEE - [EHHIE
Tae - N\ N AEBEEBEZ —DD/NIL T THS I RER
I7EBD ./ —<IoO—X2A TDARXy hXEE
Lt FFE L 72 (Fig. 2).

CKD#£# 2021 Vol.7 @)



Aok o M

A

Fig. 2 ZH#ORZEHFIE AT A

A BEx0R1 b

MRS RE & T A F e = —DD/NIL T TIT D 728
IClE. ITT7ERED . —< Iy O—X&A TDRNXY K
EMABESEL THYN—A&Lk(Fig. 3). L
ML, =B VATIE ATV IAYTD
FER., EAT U APKREZEN =D, SBERENF
WD TERD D/, FZT. BRHTEHELAT 1 v
DAy TOREDBRL EAT U ADNENEA
VIS LI) A aRALEFig 4),

»m{a-;mt
FAY B
$nes it
Sl (ERD) @RS Bkt
'A'\QD
f“{)b;iﬂ
’ ﬂv e s
Closel ERZ) (WHE) Opsaly
_ EEE
Fig. 3 ANy pERF
WAt Nx
/EZ N4 B ERRY
”
| 54 Y 75 L L oy s
H <
<~
FATILI) T BE Y

Fig. 4 HAVISLIIIE

EHIC. FAELAIHEEEES LT . DB L2
L—&&iizHB L. 8L 2L —&E ANE
SERMICEEFSNIEEN L TESEDEIICISLT

— M\ IHEZETO. ADESICHAL TER

CKD ## 2021 Vol.7

FEeREASEIHETHDD. ENE T 2NEL
PICERTDIET. ADESICHAIL TREZRL
éﬁ%ztﬁﬂ%t@9t055t%§vﬁzb—&
HOREOI T ZRIMT 5 ENFIERTCD. B
Aﬁ%TﬁFﬂ@%ﬁiZt#ﬂ%t@otoﬁ4V
TILVREMBHAEDEDIET. BBERES
FHZEITD & ZPIREIC LTz,

LDU. BAVT S L) 2 EAND T T HHEHHN
MEBOBZELF21L—2DATIE. NILT D22
ICEEDPEHLPOTLED., MHEOBEKEL T, BE
IC2REFTERIEBEETHD LD, 2REMH
Fe@RICT B, EF ) T« ADKE KBRS
ERE L. BBREREDNFIBESERL2RAEMER 4
OFIETITADEDICL(Fig. 5).

Fig. 5 ZEREMEEE

RiC. BEZREDSEEZREHET—DO0D/NILT
THENHEZITOREICOVWTCERRT S, / —< L7
A—X&A T ORXy MBERTFIE. AT 2T O
NEFRBLUTHEEBD > —ILEH (O > 7)) Z 7 FES
UMD CETRAEDRNZIET 2BETH
%o R FMEEDO) > JIERAE DT B & B &
LTEASN TV e, L L. OUVZICMbAHEE
HERERECL) Z7BRBERICHDZEHPDHY. O
U2JICMASEEZI NO—ILTBHIET. FR
DOHEMEFEREEERRTEDIEIERBLIZ(Fig. 6),

TIC. BEENBHZADENE—TEIC LIcRFOH
MHEERECREDBROREREIT 72 (Fig. 7).

WE [kgf/ om] —WEEERE [um]

e
/

§

g

—

3

|

3

/

-

WEAERR [(um]
2 8

prd

~

=]

05 ] 1.5 2 23
ME (kgf/em]

Fig. 6 WECEUGEHEORR



MEEERSE (am] —NR [SLM]

TN N_K TV
20 \\ \
INE AN BN

AN DN
i (AN
\\m\m\m“
0—40 -20 -] 20 40 60 80 100 20
—#U7 b [aml-t L S0 3 —

Fig. 7 #MHAXHWECREORRG

TR, OV T DHEEFRERESRED . FIX
T BRARICDDIEDP DO, FiIg. TTZTAD
P& RZENBRADENERT .

L7eDoTC. Bk D EE Y B AFEEDREHHEICT
OUYJORMFEEREZI MO—ITBHIET.
BEZRED SEEEREET—DOD/NLT TEAH
WeiT>eprlgeER o7 (Fig. 8).

| cLosess | | MEEHNEE |

4 ]

OUTHFRSAC OULIOORENEFP RS
DHNTED S=JL T,
RELI-ATS ECREERSTILCLD
REEHHEERALTVS

OPENK

Fig. 8  SHMARZR PRSI D E A HIH

INANARBO#RESE LT, RISFED 2 KRED
DIRLICHET DEDDH D, BEBREIE. RICF
RD/SN—F 4 ZIEEEEF. )07 T/\OERE
TRRICBEEEZSAZTLED, £/ RIDFPPEZER
CTNCKREREA =D EZ 2080 HD. D
BEZ/NILT TS DHEDHD.

AR LZ/NLTE. DB TCORERIMICKY) D
AR ORENGEDRIEETH D, €T FBEL
FFEEENEARE CEAZREFHET SV 7T
TERRETDIET. CORBEMBRIDIEDNTE
Jeo TNFETNA/NNARIRETIE. RALICEDZ RIS
BBZEFTETEH. ENDRIET 2RE E TIEHH
TRDZEDTELEDo/, LHAL. RISFEHZERTE
LEEBEZRENBARE TRIET DI EDREEERY.
IN=TFT 14 JIDEZEFHIERF TR BEEOEZRE
ENCEETDETORBOEETZEHELDICHRY.

BZEDFIES AT LORFE

SIERFEDIEMEICEREA T E /o, JORBEIFEHEDS
UIFILikge T ) . AD—HFKFIEEFEATND D,
SREOENFBE AO—FKHIWDA TED I ED.
M5 CIRERASNAERICOR D/,

AR

L OEZEENHES AT LOFHEFEREFig. 9~
Fig. 111ZR 7. HFDAPCIE. BHPRFELLEZE
DEE/NNIL T ZRT

Fig. QidBEZERE D SEEZEFRE L TDEHFIH
ZITIO/CEM THD. 1.2kPaD@EZEEND S
93.1kPaDBEEZEFEHNE T ENFIEHFIETH D Z
EDDD B,

EZEEHHE
APG: 238 (808) %51, 7 50000 min L G1P:200L FLOW:20sim

100
90
80

93.1kPa

0 200 400 600 800 1000 1200 1400
Time[sec]

Fig. 9 EZ[EHHH

Fig. 10IFE—RECOAO—HEHE. Fig. 111&
REEZSBIROAO—HITEEZ1T > /0K T
DB, AD—HTFIETIE. FEET H2EZENRE
B )7IEALICEET D IET. REMICHER
BER]ESEDIEDFIRETH D,

AO— S i — R
APC: %38 (80A) MZA-T:50000L/min R4 : 200

g

Pressure[kPal
2

&

0.333kPa/sec

0 50 100 150 200 250 300 350 400 450
Tima[sec]

Fig. 10 ZAO0—#HR#E (BE—®E)

CKD#£# 2021 Vol.7 @)



AR — 4% 0 - 7T HE R
APC: %3188 (80A) B2 :50000L/min R4 : 2001

120 3
2.66kPa/sec

100 mv——-—._\ i L o5
0 |
§ 60 -
o
E

20 0.333kPa/sec

| 0,0133kPs/sec I
0 — 0
1] 50 200 250

100 15)
Time[sec]

Fig. 11 ZAO0—#xdlE (TRRE)

(6 DAURRSE DR 3 {0) 1)

HENO25FFBLEEEZENFE AT LTH
BP. MBEXRICHIGEL TENY I -3 ERH
DELZIZDVTBNT B,

ROICHETT LERIE. ORDBOAD/NIL T TH .
BAAEOREIF100CZBZE L TLVE, CVDT7O
T ATIERREFICRIERD D EET HD. BEDE
EEFETDEFMED DY . D/ NILTRERISAHE L.
RESRNARIT N JILER >, FIT. BE—4&
DR ETWNEIAEBOEEZ150CETHZ LTS
ZET. BIERYDOEMFCERIEL. RESRADEE
R, FDE. 40A/50A/100AD OEN G
R« MEOEE. FHEHHOBERI. N - BEXIG
HITDCET,

BRIFOHHEREL T, ORFELCTOVE T2
ABEDHD, AV EIRA%EB ESEDHEEL
T.ORZAELLTH. HEZKRZLTIFERDIPEZX
5N, LHL. THEERELTOREEETHIE
TRV, OFZzRE<LTHE ZEDPARELLAED
TLES RERILOL A 7T haRELRITHIEE
BRWVBREDHEEIPRET D2DHTHD. Fle. HE
HERELTDEDICEH. NV TEEE—DSBET
MREDH) BRAE— NICHIGTERLERD,

ZITOR - BWEERBLCT. R4 BRZEET S
ZETAV AT B> AE ED I BED AR BRI %2 SEHE
L. &ERART 1 IIROM%E &1T > 72 (Fig. 12).

€ CKDHE® 2021 Vol.7

RITRT 1 FIFERT

Valve
Body

Fig. 12 RAERINIC K BHRT « FoikigEt

Fig. 13ILARAEIT DIERD SRE L/TART 1 IR
TOAVAI BV ADAERR T D TR DR
REFLRATART A DAV ETZ2 AU L T40%
B LT HRBRPEONTC. REERZERT 5 ET.
MBEDERAE = NICHRT DI EDPTE e, Fie.
O RAEDPRLTHAD. BIONILTEBEZHEA
DeJEETH . KEMDRERLICOZET X2 AT
EETDEDPTEDA VY NMIHR DT,

FULL OPEN
16000 —

BE &
g 8

2
2

g

CONDUCTANCE[LS]
o
=4
a8

5
g

2000

0 H 10 15 20 5
FLOW[slm]

Fig. 13 X HU RV ARERRER

BbYIc

HHDOEZFENGE S AT LOBREMIC DN THE
NETo>TCELED. FEFTNA ADBERELEEMN
BEALICXIIE S B /e O+ BHEE T O ADKMELIE
BLL CNICERL TOWKBED DD, INETHED
CEEBRZRMERD LD O BBEDSVEKIH
LTEAB I ENTEDREDHREICRIBATN,



icli iyl 1 DY SINOL: A CKD

HEETOT7 14—

A EF %?LEL,EB Tetsujiro Kono
JVR—R > bARER

T7A Y AT LBU BB2EED
Engineering Department No. 2

Ultra High Purity Products Business Unit
Components Business Division

CKD ## 2021 Vol.7 €)



HAREBE D THE
Gas Flow Sensing Technology

A FZ  VYoshihiro Matsuoka tHT MR Naotsugu Seko

HE, T35 REDI0TIL: OKRY MEDPELSH T AOREROKDLY ERZ LY OFBENIRICIEML TLS.
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ABTIE HHEDPRETEIHARFRE LV ICEADLBEME LT, €2 F v T OEERM. RAEDOZRBEMICD
WTHBNT B,

In recent years, with the progress of loT and robotization in factories and devices, the demand for
sensors that can replace the five human senses has been increasing rapidly.

CKD has been developing and selling sensor devices such as magnetic sensors for detecting the
operating state and position of air cylinders, pressure sensors for controlling the pressure of air used
in plants, and flow rate sensors for detecting the flow of fluids and gases. In particular, we were the
first in the pneumatic components industry to commercialize a flow rate sensor for gas that uses
Micro Electro Mechanical Systems (MEMS) technology in 2002.

This paper introduces the sensor chip manufacturing technology and the fluid flow dividing
technology, which are the technologies related to our flow rate sensors for gases.
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Surface Modification of Stainless Steel

B Bt JunyaHashizume = J®K Kodai Miura

7EM 2 Toshiyuki Sawada

#a)ll 8—EBB  Shun-ichiro Nishikawa
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The components used in semiconductor manufacturing equipment are required to withstand the
environment in which they are used and be resistant to corrosive gases and liquids that are used as

working fluids.

This paper introduces a technology we have developed that improves corrosion resistance of
SUS304 stainless steel by modifying its surface using a laser beam.
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Fusing Cooperative Robot and KARAKURI Unit

Rt & Hironawo Nishimura

ettt salz /84, FEHBREREICKR)DDHDED. COMEEZITHL LS E. CKDTIREETL
BoOgEISEN LAERM EZIT o> TE L, HIGEETRHRORY ISV IZY NZREIEEHIET
R LA D[V EZGREIOEET A TOBEREPHII L Z. AR TIRHINS DRV BAICDOVTOBE-
BAZ[ZBNT B,
Japan has become a super-aging society. It is in the midst of having become difficult to secure
enough labor. In order to overcome this problem, CKD has been focusing on automating production

process to improve productivity. Especially in recent years, the production line of “small-lot wide
variety” which was conventionally impossible, was successfully automated by fusing cooperative

robot and KARAKURI unit. This article provides an overview and case studies of these efforts.
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