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Last year we visited PLASPAK INDONESIA 
(Nov. 15 - 18, Jakarta) for the first time in five 
years. Based on the participants at several recent 
shows in the region, the growth of the flexible 
packaging market in Southeast Asia is clearly an 
area of interest for both Japan and the rest of the 
world. And with its large population, Indonesia 
is no exception. In a later issue we will provide 
a more detailed report on PLASPAK INDONE-
SIA, but one interesting point was that, unlike in 
Thailand, Japanese equipment manufacturers at the exhibition found that the 
Indonesian market is still focused on price over quality. Given the rapid de-
velopment of the country and the severe traffic that seemed to have improved 
little compared to five years ago, part of the reason for this focus on price is 
the significant loss caused by inefficiencies in the distribution system. This is a 
sector that seems to require a solution as soon as possible.

Meanwhile, in Japan, the health of the converting industry for both lithi-
um-ion batteries and flexible packaging has led to a shortage in some machine 
related parts (delivery can take more than six months in some cases). Part 
of the reason for this is the momentum of China in releasing energy policies 
that are shifting the country away from fossil fuels and towards electric vehi-
cles, particularly those using lithium-ion batteries. This in turn has stimulated 
over-investment in the market. Businesses in China are not the only ones in-
vesting in electric vehicles, however. Such investments are also accelerating 
in Europe. Despite the excitement that these moves have generated in Japan, 
there is still a question today over where the electricity should come from to 
charge these vehicles, and the short duration of the batteries. Answers to these 
questions may further stimulate the converting industry.

Meanwhile, the evolution of televisions and smartphones seems to be enter-
ing a mature phase. Even so, the market no longer tolerates what came before, 
so companies are under pressure to create new plans for completely new prod-
ucts. This has led to the need for new innovation. Just as importantly, however, 
consumers are well aware that without content, there is little value in using or 
even owning these new devices. 

In support of this innovation, we will hold our functional materials focused 
exhibition from Feb. 14 - 16 at Tokyo Big Sight. This will be an excellent op-
portunity to see the new value being created by these novel materials.

We look forward to providing you with the 
latest information on these topics and more in the 
new year.
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Yamashita Works Co., Ltd.
www.yamashitaworks.co.jp

New Tube-shaped Blister Packs  
Prevent Accidental Packaging Ingestion and 
Enable One-handed Use

There seems to be no end in sight to the occur-
rence of accidental drug package ingestion, par-

ticularly among the elderly. There have even been 
cases where individuals have ingested pills still 
inside their blister packs (also called press through 
packages, PTP), which must later be removed with 
an endoscope. One of the reasons for such acci-
dental ingestion is that blister packs are often cut to 
separate them for individual pills, which makes them 
easier to accidentally swallow. In this light, Yamashita 
Works Co., Ltd., a manufacturer of die-molds for drug 
production equipment, set out to prevent this type of 
accidental ingestion by developing a foldable trian-
gular tube-shaped blister pack. The pills contained 
in the individual pockets can be easily pushed out 
by pressing the pockets with one hand and receiving 
the released pill from the opening at the end of the 
pack. In this way, the new pack prevents accidental 
ingestion of the packing and pill scattering. Origi-
nally conceived of by Kenji Yamashita, president of 
Yamashita Works, the company is utilizing the sales 
network it has developed through its work with die-
molds to promote the pack to drug producers.

Inconvenient  
Flat Blister Packs and Pill Scattering
After working for MORINAGA & CO., LTD., Mr. Yamashita 

established Yamashita Works in 1986. The company’s main 

business is making and selling die-molds for automotive parts 

and drugs, which has led them to do business with more than 

a dozen drug producers. Of the various die-mold types, the 

company is particularly skilled at making mirror-finished die-

molds. As part of this business, they developed the “AERO 

LAP” mirror-finishing device, which uses a special polishing 

material. They also sell this device outside the company.

In terms of the triangular tube-shaped blister pack, Mr. 

Yamashita explains he came up with the idea after suffering 

from angina pectoris some ten years earlier, at which time he 

experienced the trouble of having to ingest multiple types of 

pills. He explains that he found it difficult to push out the pills 

from the blister packs, and that the pills would sometimes roll 

in scatter after they were removed. In this way, the impetus for 

the development was his realization that a three-dimensional 

pack might be easier to use.

When he later heard comments from drug producers re-

garding their struggle to deal with accidental ingestion, he 

became convinced that there was a social need for his pack 

concept. Mr. Yamashita also says he felt there was a need for a 

package that would be safe and easy for the elderly and those 

with disabilities to use.

Dropping the Pill 
Through the  
Hollow Center
Along with Mr. Yamashita, Kenji 

Hamada, general manager of 

Yamashita Works, also partici-

pated in the development of the 

foldable triangular tube-shaped 

blister pack. After much trial 

and error, in 2009 they perfect-

ed the new blister pack by fold-

Hollow Center of the 
Triangular Tube-shaped 

Blister Pack

Triangular Tube-shaped Blister Pack

Convertech International    January / February 20184

http://www.yamashitaworks.co.jp


Parade of New Small Pouch Designs on Display at JAPAN PACK 2017

Taisei Lamick Co., Ltd.

As the developed world’s societies age, product 
development must now consider use by the el-

derly in all types of situations. The food packaging va-
rieties used on a daily basis are no exception, which 
in part triggered the exhibition of an entire grouping 
of new and improved small packaging designs at the 
Japan International Packaging Machinery Show 2017 
(JAPAN PACK 2017), held last fall. In contrast to the 
conventional designs for these typically difficult to 
open packages, some of the key concepts on display 
enable opening with one hand, ease emptying of the 
contents, and eliminate the need to tear off corners. 
With some of these examples already finding use, it 
is clear that food producers are highly interested in 
this area.

Waste-free,  
Easy-to-open, Low-cost film Pouches
Taisei Lamick Co., Ltd. exhibited its new easy-to-open, low-

cost small pouches and 

specialized filling equip-

ment. Formed of a single 

sheet of film, these new 

pouches are designed to hold liquids and pastes. Although 

both edges of the pouch are tightly sealed, the center spine 

is sealed so that it will rupture easily. When this weak seal is 

folded by hand, the pressure on the contents within the pouch 

will break the weak seal and empty out. The spine of the pouch 

is also formed with a uniquely shaped passage that gradual-

ly narrows as it approaches the outlet, so even if the pouch 

is folded strongly, the contents will not fly out and splatter 

the user. The rupture strength during transport and storage 

is equivalent to standard three-sided sealed pouches, so the 

weak seal will not rupture unless it is actually folded.

According to Masahiro Matsuzaki, Sales Headquarters 

Sales Division I, until now small pouches were typically opened 

by tearing the edge, making them difficult to use and caus-

ing them to often spill their contents onto the user’s hands. 

To solve these problems, the company developed AMPULE 

CUT, a small easy-to-open pouch with a unique geometry for 

the opening. The new design, however, enables one-handed 

opening and does not need to be torn, so there is no waste.

The DANGAN ORIOS, the latest in the company’s DAN-

GAN series of high-speed liquid filling/packaging machines, 

was designed specifically to fill the new pouches. The DAN-

GAN ORIOS can handle film widths of 120–250 mm and seal 

Stylish DANGAN ORIOS Just Fold and PressNew Easy-to-open Pouches

www.lamick.co.jp

OS MACHINERY CORP.

CKD Corporation
www.ckd.co.jp

osmachinery.co.jp
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Japan Star METI Minister Award Goes to Non-stick Pastry Side Film

Packaging is like a mirror that reflects the con-
ditions of the times, and is thus a window into 

current trends. In this light, the Japan Packaging In-
stitute selected the winners of the Japan Packaging 
Contest 2017, for which it held an awards ceremony 
last August. The Japan Star grand prizes were pre-
sented to 12 winners, and other awards in the pack-
aging technology and packaging categories were 
awarded to a total of 126 winners. In terms of trends, 
this year saw an increase in the number of entrants 
from gift packaging, store merchandise packaging, 
and industrial packaging.

With 425 entrants, 2017 saw the highest number of contest 

entries in the event’s history. This number even exceeded the 

previous record of 415 entries from 2016. In light of this num-

ber, Committee Chair Hirokuni Ono (professor emeritus, the 

University of Tokyo), opened the ceremony by stating that the 

growth of the contest hints at an increasing awareness of the 

importance of packaging. Moreover, he states that he is happy 

to be able to say that packaging continues to be optimized.

In terms of trends in technological developments, Dr. Ono 

explains that companies continue to take on those issues which 

must endlessly be tackled, including universal design (UD) for 

the elderly and reducing CO2 emis-

sions. Some specific proposals in this 

respect include products that are easi-

er to open and seal than existing pack-

ages. Meanwhile, another area that 

continues to be challenged by com-

panies is individually packaged foods 

and microwaveable foods to meet the 

demands of single-person households 

and the greater number of women in 

the work force. A more recent devel-

opment for Japan is the number of 

packages that are aimed at interna-

tional acceptance and designed to 

broadcast information, in some cases 

using QR codes to provide instructions 

on how to eat Japanese food in multiple languages. Regional 

initiatives have taken a more local approach by packaging and 

designing regional speciality products in an integrated fashion 

to get these into the broader distribution system.

A total of 138 entries were awarded prizes (down from 139 

in 2016), of which 12 were awarded the Japan Star, 44 were 

awarded Packaging Technology Awards, and 82 were award-

ed other Packaging Category Awards. The Minister of Econo-

my, Trade and Industry Award, one of the Japan Star awards, 

went to Toyo Aluminium K.K. for its “Non-stick Pastry Side 

Film” to which frosting will not stick easily. The film was used 

for the decorated Christmas cakes sold by Yamazaki Baking 

Co., Ltd. in 2016.

Mr. Ono addressed the award winners saying that they 

should not be satisfied, because the packaging industry ex-

pects them to continue making further improvements. To 

those who just missed out on winning an award, he states that 

many of the entries only missed out on awards by a fraction, 

and encouraged those companies by saying he looks forward 

to what they will do in the future. He closed by saying that the 

Packaging Contest is now recognized as the leading contest in 

Japan in the packaging field, and that he hopes everyone par-

ticipates as friendly rivals in this contest as one way of driving 

the further development of Japanese packaging technologies.

Japan Packaging Contest 2017

Frosting Will Often Stick to the Pastry Side Film When These Films Are Peeled 
From the Cake Before Consumption (right). 

The Frosting Contact Side of the “Non-stick Pastry Side Film,” (Toyo Aluminum/
Yamazaki Baking) Which Received the Japan Star Minister of Economy, Trade 

and Industry Award, Is Uniquely Patterned With a Surface Structure Similar to a 
Lotus Leaf, Thus Allowing It to Repel Water and Oil. In This Way, the Film Allows 

for Cakes to Be Made With Soft Frosting (left)
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Kobayashi Engineering Works, Ltd.
Industrial Machinery Sales Department

Multiple coating headsWide range of available conditions

Gravure Coaters
Bar Coater
Reverse Roll Coater
Die Coater
Roll Knife Coater
Doctor Coater
Air Knife Coater, etc.

Coating head options

The wide variety of coating heads enables coating on all types of
films, metal foils, synthetic paper, and other substrates 

Proposing the ideal coating method

Exchangeable cassette type coating heads“Class 1000” clean environment

DM Coater
SG Coater
FB Coater
GC Coater
Die Coater
Doctor Coater

Coating head options

Multiple coating headsCoating conditionsClean environmentAssuming real production

Cutting-edge clean test coater

Utilizing our 70 years of experience
to provide you with the ideal
coating conditions

Multi Test Coater



Japan’s aging society has caused a surge in the 
number of funerals, driving the industry to an es-

timated ¥1.6 trillion and enticing businesses in unre-
lated fields, such as hotels, railways, and agricultural 
cooperatives, to enter the industry. As if to hint at this 
growth and change, the Life Ending Industry EXPO, 
held this past August in Tokyo, was full of energy and 
displayed original concepts unhindered by traditional 
funeral styles. In fact, converting related businesses 
also had a strong presence, exhibiting a range of 
unique converting related offerings during the event. 
Just a few of those items included on-demand wa-
ter-based inkjet casket printing, water-soluble marine 
ash scattering paper, body fluid absorption casket 
sheets, and natural rubber balloons for stratosphere 
funerals.

Funeral Boom for the Next 30 Years
According to the 2017 Aging Society White Paper, Cabinet Of-

fice of Japan, the number of annual deaths in Japan will peak 

at 1.679 million in 2040, indicating that the funeral industry will 

continue to grow for the next twen-

ty to thirty years. In response, an 

increasing number of businesses 

have entered the funeral industry, 

which has led to greater transparen-

cy in funeral costs, lower costs, and 

the emergence of small family style 

funerals and cremation-only style 

funerals. Recent popular funeral 

styles in Japan have shown great-

er diversification and higher value, 

and now include living funerals; ash 

scattering in nature (trees, seas, etc.) instead of using tradi-

tional graves; condominium-type charnels; and pet burials. At 

the same time, many new casks, urns, and other such funeral 

related objects designed under less restrained concepts have 

appeared, leading to a greater role for the converting industry 

in the field.
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Future Estimates of Birth and Death Rates in Japan

Materials/Technology Application/Product
On-demand printed caskets

Artificial flowers for marine burials

Products for caskets and dry ice

Large balloons

Urns
Urns

Pet caskets
Pet photograph printing

Pet graves

Inkjet printing
Water-soluble paper
Dyeing
Absorbent sheet
Natural rubber
Recycled paper
Biomass
Thick paper
UV inkjet printing
Ceramics

Example of  
Funeral Businesses in the Converting Industry

Life Ending Industry EXPO 2017

Inkjet Printing, Water-soluble Paper,  
Recycled Paper, and Biomass Materials  
Find Their Way Into the Funeral Business
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Inorganic Functional Materials Research Institute
National Institute of Advanced Industrial Science and Technology (AIST) 
staff.aist.go.jp/funahashi-r

Small Portable Air-cooled Generator  
Produces Electricity From Any Available Heat Source

About Ryoji Funahashi, Dr. Eng.

Dr. Funahashi received his master's 

degree in physiochemistry from the 

Graduate School of Science, Nagoya 

University, in 1992. That same year he 

entered the Government (MITI) Indus-

trial Institute, Osaka (currently: AIST 

Osaka National Research Institute). 

While simultaneously serving as a part-time instructor at 

the Nagoya University Graduate School and the Konan 

University Faculty of Science and Engineering, among 

others, in May 2010 Dr. Funahashi established TES New 

Energy as an AIST spin-off venture. In 2013 he served as a 

visiting researcher at the CRISMAT Laboratory in France, 

after which he entered his current position in April 2015. Dr. 

Funahashi's area of expertise lies in inorganic functional 

materials and thermoelectric conversion. In addition to re-

ceiving the Thermoelectrics Society of Japan Conference 

Award, he has received many other commendations.

In response to concerns over fossil fuel exhaustion, 
there has been significant activity in researching 

ways to utilize new alternative energy sources. One 
such alternative, thermoelectric generation produces 
electricity from heat and is envisioned as a means 
of miniaturizing power generation systems and en-
abling the effective use of widely dispersed waste 
heat. In this light, Ryoji Funahashi, Chief Senior Re-
searcher at the National Institute of Advanced In-
dustrial Science and Technology (AIST), Inorganic 

Functional Materials Research Institute, Integrated 
Functional Materials Group, and his team have de-
veloped a portal thermoelectric power generator 
that operates under temperatures of 200 to 800°C. 
Although the generator requires a temperature dif-
ference in its thermoelectric materials (for Seebeck 
effect), the system does not require any cooling water. 
Instead, the low-temperature side is air-cooled, en-
abling the device to be both free-standing and por-
table. The team has successfully used waste heat 
from factories and incinerators to generate the elec-
tricity required to power LED lights, sensors for IoT, 
web camera video transmissions, digital broadcast 
televisions, and smartphone rechargers. Saying that 
untapped heat will change the world, Dr. Funahashi 
and his team are aiming to commercialize the device 
within the next two years.

Effectively Using Waste,  
Solar, and Other Untapped Heat Sources

—Of the various alternative energies to fossil 
fuels, generating electricity from heat has 
attracted attention as a means of effectively 
using waste, solar, geothermal, and other 
untapped heat sources. In this light, you have 
developed a portable thermoelectric power 
generator that does not require cooling water, 
unlike conventional thermoelectric power 
generators. Can you start by telling us how you 
came to this idea?

Funahashi: Only about 30% of the heat emitted around the 

Dr. Ryoji Funahashi, Chief Senior Researcher
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Korea Certifies  
Laser-made HQD Gravure Cylinders as a Green Technology

HANDOO Package Co., Ltd.
http://handoo.co.kr/

Under a system to certify and support promising 
clean technologies and businesses as part of 

Korea’s “Framework Act on Low Carbon, Green 
Growth,” in 2015 HANDOO Package Co., ltd., one of 
Korea’s largest gravure cylinder making companies, 
was the industry’s first company to receive Green 
Certification for its “Printing Pattern Design and 
Cylinder Making Technology (HQD) for Plastic Film 
Packaging.” HANDOO Package recently revealed the 
comparative environmental impact data for its HQD 
cylinders, made using the THINK LABORATORY CO., 
LTD. fully-automated laser gravure cylinder making 
system, and its standard cylinders, made using elec-
tro-mechanical engraving. According to these data, 
HQD gravure printing cylinders reduce ink usage by 
23.7% compared with electro-mechanical engraved 
printing cylinders. Meanwhile, the results of volatile 
organic compound (VOC) emissions volume testing 
contracted out to a public institute showed a re-
duction of 25% in emissions for the HQD cylinders.

Three Research and Development Sites
HANDOO Package’s R&D organization consists of three sites, 

a design lab that researches the design of flexible packaging 

and gravure cylinder making, an IT lab that develops gravure 

printing cylinders for the electronics printing field (fine line and 

high-resolution metal patterning, multilayer ceramic capaci-

tors (MLCC), RFID, flexible printed circuit boards (FPCB), and 

touch sensors (TSP), etc.), and an ecology lab that develops 

ecological HQD cylinders to reduce the volume of ink usage, 

organic solvent usage, and VOC emissions.

Gravure Ink and Organic Solvent Comparison
Using their electro-mechanical engraving systems and laser 

cylinder making systems, HANDOO Package made cylinders 

of each type to print 8,000 m runs of the same image under the 

same conditions (film substrate, oil-based gravure ink, viscos-

ity, temperature, humidity, impression force) to compare the 

amount of white ink and organic solvent used during printing. 

Table 1 shows the results.

The amount of ink and solvent initially input for both the 

electro-mechanical engraved cylinders and the HQD (la-

Table 1 Comparison of White Ink Usage for the Same Printed Matter
Electro-

mechanical 

Engraved Cylinder

HQD 

Cylinder 

(laser-made)

Ink and Organic Solvent Input Volume 98kg 98kg

Residual Ink and Organic Solvent After Printing 46.28kg 58.55kg

Total Ink and Organic Solvent Usage Volume 51.72kg 39.46kg

Percentage by Which HQD Cylinders Reduce Ink Consumption 23.7%
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THINK LABORATORY CO., LTD.

FXIJ Flexible Packaging  
Water-based Inkjet Printing System  
Slated for Installation at Bourbon This Year

www.think-lab.com

As an initial step in commercializing the 
FXIJ water-based flexible packaging 

inkjet printing system, THINK LABORATORY 
CO., LTD. has entered the final stages of 
preparation to install the first such unit at 
Bourbon Corporation, a Japanese food pro-
ducer with which they originally developed 
a relationship through their work in reducing 
environmental impact via water-based 
gravure printing. Although THINK LABO-
RATORY initially planned to deliver the first 
two units to the Japanese packaging con-
verter SHINWASANGYO Co., Ltd. in May 
2017, delivery was delayed in hopes of further 
improvements to the machines, which use 
Kao Corporation water-based inkjet pigment 
inks. Currently, THINK LABORATORY plans 
to deliver the world’s first flexible pack-
aging water-based inkjet printing system to 
SHINWA and Bourbon following the Feb-
ruary 2018 Converting Technology Exhibition 
in Tokyo.

The accelerating shifts to ready-made meals, indi-

vidual servings, smaller volumes, small luxury items, 

private brands, and other such trends have led to 

more frequent design changes in the film packaging 

and led to more high-mix, low volume orders. The re-

sulting increase in in-attendance proofing and more 

frequent job changes has consequently reduced the 

operational rate of gravure printing machines. In this Specialized FXIJ Dry Laminator (ORIENT SOGYO CO., LTD.)

The No. 3 Unit Achieves a Maximum Speed of 40 m/min. During 
5-color (CMYK + W ) Water-based Printing Without an Anchor Coat
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The No. 1 and No. 2 Units Continue to Undergo Testing

light, the FXIJ is designed to take on short-run printing jobs of 

under 2,000 m as a means of increasing the operational rate 

of gravure printing machines by freeing up these machines for 

longer-run jobs. The FXIJ is also expected to function as a way 

of handling those ultra-short-run jobs that had been avoided 

in the past.

THINK LABORATORY currently operates three FXIJ units 

at its plant for testing purposes, including tests to confirm the 

long-run printing quality. With the third and latest unit, THINK 

LABORATORY made modifications to the drying mechanism 

and web handling systems to enable five color printing (CMYK 

+ white) and increase the initial 20 m/min. maximum printing 

speed to 40 m/min. without an anchor coating. The appear-

ance of the machine is also designed to approximate the final 

look of the production model. THINK LABORATORY is cur-

rently assembling a fourth unit.

In addition to the FXIJ itself, THINK LABORATORY is also 

organizing the post-printing equipment that follows the digital 

printing unit. With a dry laminator, slitter, and rewinding inspec-

tion equipment already installed at their plant, THINK LABO-

RATORY’s most recent expansion was to install a solventless 

laminator.
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MIMAKI ENGINEERING CO., LTD.
japan.mimaki.com

Day & Night Printing  
Allows Two Different Images With the Lights On and Off

Internally lit signs that are brightly lit at night are a 
commonly seen fixture in nighttime shopping dis-

tricts and along highways. As a new option for these 
types of internally lit signs, MIMAKI ENGINEERING 
CO., LTD. released its four-layer “Day & Night 
Printing” technology, which prints images with colors 
and images that change when the internal lighting is 
turned on and off. In this way, Day & Night printed 
signs can display two different images during the 
day and night. The new technology is available on 
the company’s UCJV300-160 UV inkjet printer, which 
went on sale this past November and is designed to 
both print and cut the media. MIMAKI ENGINEERING 
is promoting the new technology for internally lit 
street signs, store signs, and signs for amusement 
parks, zoos, and other leisure facilities in hopes of 
creating a new printing market.

Turning on the Lights Changes the Image
MIMAKI ENGINEERING’s new UCJV300-

160 LED-UV inkjet printer prints seven col-

ors (CMYK, white, light cyan, and light ma-

genta) of the company’s newly developed 

LUS-170 UV inks. The machine prints a max-

imum media width of 1,620 mm and offers 

a seven-color printing speed of 8.0 m2/h in 

standard mode and 13.4 m2/h in draft mode.

Signs are typically printed on tough, in-

expensive tarpaulin made by layering textiles (glass fiber, etc.) 

with PVC resin, so these are usually printed with solvent based 

inks suited to PVC. Yasutake Tokoro of the Global Marketing 

Division Promotion Group explains why they chose UV ink de-

spite this convention. “UV inks cure instantly when exposed to 

UV light, so do not require drying time like solvent inks, thus 

enabling simultaneous printing of four different image layers. 

Although multilayer printing technology has been available for 

some time, it usually requires printers that cost tens of millions 

of yen. In contrast, we were able to apply the UV inkjet technol-

ogy we have accumulated thus far to develop a new UV printer 

and offer this technology at an extremely reasonable price.”

Images printed as a single layer will appear attractive during 

the daytime when the internal lighting is turned off, but when 

the internal lighting is turned on at night, an excessive amount 

of light will pass through the image and make the image appear 

washed out. Images printed in two layers will appear attractive 

without any washing out when the internal lighting is turned on, 

but the color layers will be too thick and will appear dark and 

heavy during the daytime when the internal lighting is turned 

off. In contrast, printing a third white layer in between the two 

image layers will result in a bright, attractive image when the 

internal lighting is turned off during the day because this white 

layer will reflect external light. At the same time, the image will 

appear just as attractive as standard two layer images when 

the internal lighting is turned on at night. Currently, three layer 

printing is used for many internally lit signs.

Four layer printing, however, adds a black layer to this type 

of three layer printing. In this way, the layer order is an image 

layer (4th layer), followed by a white layer (3rd layer), followed 

by a black layer (2nd layer), followed by another image layer 

(1st layer). Although the first and fourth layers are printed with 

the same image, some areas are printed with different colors 

or patterns. During the daytime, the image on the outermost 

UCJV300-160

Yasutake 
Tokoro
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explains that any cutting mistakes during such manual opera-

tions will waste the media and require the job to be reprinted. 

RasterLink6Plus can also be used for Day & Night Printing. 

The software is equipped with a function that allows the job 

to be printed as the operator checks the appearance when 

the internal lighting is turned on from the Illustrator operations 

screen. Mr. Tokoro says that this also allows the client to check 

the screen before printing, which significantly reduces prob-

lems where the client requests the sign to be reprinted be-

cause the colors appear different after sign installation.

ID Cut Mechanism Concept
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Indicates where the operator must intervene

The operator must continously check 
the finished cuts and enter the data Cutting can be autonomous

Exisiting Approach
With low-volume high-mix data, the operator

must intervene for each of the data

UCJV
Regardless of how many data types,

the operator only needs to intervene the first time

Our Mist Cooled Hybrid Roll is ideal for 
�lm preheating, stretching, and annealing

If it’s a TOKUDEN JACKET ROLL®If it’s a TOKUDEN JACKET ROLL®

It’s energy saving, 
low-maintenance, 
and safe

It’s energy saving, 
low-maintenance, 
and safe

Induction heating provides excellent temperature control
Wide temperature range setting (max. 400°C)
Uniform roll surface temperature profile

Induction heating provides excellent temperature control
Wide temperature range setting (max. 400°C)
Uniform roll surface temperature profile

Energy (kW) Approx. 20% loss

Tokuden
Jacket Roll®

Standard
Oil Heated Roll

Energy Loss
▪ Energy consumed by
   circulation pump
▪ Heat exchanger
   efficiency loss
▪ Piping loss

Required energy to
maintain the temperature
of the product and
roll surface
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DAC ENGINEERING CO., LTD.

Putting Customer and Partners First:  
Producing Profit Through the Success of Customers

www.dac-eng.co.jp/english/

The recent renewal of interest in Japanese built 
converting equipment from the international 

market, particularly Asia, has driven the Japanese 
manufacturers of converting related equipment to 
new heights. Complacency with the status quo is 
not an option in a highly volatile industry, however, 
and many of these manufacturers are now looking 
to strengthen their overseas foundation. With a par-
ticular focus on opening markets for their equipment 
in Thailand, Vietnam, and Indonesia, one of Japan’s 
major quality inspection equipment manufacturers, 
DAC ENGINEERING CO., LTD., has successfully 
managed to do so on the back of their “Crossover” 
gravure printing inspection system. In hopes of ener-
gizing their customers, partners, and the industry as 
a whole, and in support of those company’s looking 
to further enter global markets, Yoshitaka Hikami, 
President of DAC ENGINEERING, revealed part of 
his approach to and knowhow with international ex-
pansion from his own experience.

Expanding Into the Global Market
DAC ENGINEERING’s recent aggressiveness towards their 

global expansion has resulted in a constant increase in the 

ratio of international sales, which currently stands at around 

20%. Mr. Hikami comments that the use of their inspection 

equipment internationally helps to promote products to those 

who place their trust and value in the “Made-in-Japan” brand. 

“As revealed by the rapid increase in visitors to Japan, there is 

a strong demand from people around the world in made-in-Ja-

pan products. On the other hand, there are also many people 

who place a similar level of trust in products that have been 

made outside of Japan using Japanese built inspection equip-

ment based quality control systems. In other words, being able 

to say that a product has passed a Japanese built inspection 

system has sufficient value,” he explains.

The piece of equipment that has played a central role in 

their international expansion is “Crossover,” a gravure printing 

inspection system designed to detect hazing, doctor streaks, 

ink streaks, missing print, and contaminants. Originally re-

leased in 2008, the system was configured specifically for in-

ternational sale, so was designed to thoroughly pursue ease of 

use and convenience, as well as lower cost.

The unit is the first controller-free inspection system in the 

industry and does not have a light source unit, which reduces 

the installation footprint. At a total weight of 23 kg, the system 

is light and easy to install, and can be shipped anywhere in 

the world using international delivery services. In terms of op-

eration, the system automatically and rapidly determines the 

image width and repeat length, and begins inspection at the 

touch of three buttons (Automatic Setup, OK, Start). The soft-

ware is available in six language settings (Japanese, English, 

Chinese [simplified and traditional], Korean, Thai, Vietnamese), 

and can be operated remotely from Japan. “The system dis-

plays the type of abnormality in the local language to reduce 

the burden on the operator, thus helping to prevent mistakes. 

Local operators have been pleased with the ease of use,” 

Yoshitaka Hikami Serves as President of DAC 
ENGINEERING and New IWASHO, as Well as Chairman 

of the Board of DAC ENGINEERING SHANGHAI
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Shanghai Printing Industry Members Tour DAINIHON PACKAGE  
for Hints on Improving the Industry's Environmental Record

Kitakyushu-Shanghai Japan Packaging Tour

As part of their cooperative air quality im-
provement initiative with the City of Shanghai, 

the City of Kitakyushu, Environment Agency, hosted 
members from the Shanghai City Printing Business 
Japan Training Team on a tour of Japan's packaging 
printing industry. From October 22nd to the 28th, the 
team visited nine packaging printing related com-
panies, as well as the Japan Federation of Printing 
Industries. During the trip, the team observed and 
exchanged opinions about Japan's printing industry, 
initiatives to manage volatile organic compounds 
(VOC) and other air pollutants during printing, and 
the latest environmental equipment technologies. On 
the 26th, the team visited the DAINIHON PACKAGE 
CORPORATION's headquarters and plant to view the 
flexible packaging gravure printing company's cat-
alytic incinerator and other environmental improve-
ments.

Inter-city Cooperative Project  
for Improving Air Quality
Exchanges related to air pollution between the City of Kitaky-

ushu and China began during the 15th Tripartite Environmental 

Ministers Meetings (TEMM15) held in the City of Kitakyushu in 

May 2013, when Japan, Korea, and China recognized the need 

to promote future cooperation, including holding policy con-

versations related to air quality. During the event, the various 

parties deepened their understanding of air pollution issues 

and recognized the importance of finding solutions through 

cooperation. During TEMM16, held in Daegu, Korea, in April 

2014, the three countries indicated the desire to welcome in-

ter-city cooperation in dealing with air quality, in response to 

which the City of Kitakyushu and four cities in China, including 

Shanghai, initiated an inter-city cooperative project to improve 

air quality in 2014.

Kitakyushu-Shanghai Japan Packaging Tour
The 27 member team from Shanghai was led 

by Ren Juping, the director of the Shanghai 

Environmental Protection Bureau, Office of 

Pollution Prevention. Along with two repre-

sentatives from the Kitakyushu Environment 

Agency and an interpreter, the team arrived 

at the DAINIHON PACKAGE headquarters 

and plant located in Koshigaya, Saitama, 

Japan, just before 2pm. Kaoru Taguchi, president of DAINI-

HON PACKAGE and the chairman of the Gravure Cooperative 

Association of Japan, met the group with tea and Japanese 

sweets, stating that Japan and China have been tied together 

for much of their history. In fact, he explains that the sweets he 

handed out as the guests arrived originated and were brought 

to Japan during the Song dynasty of China, while the tea came 

to Japan during the Tang dynasty. One set of Japanese Char-

acters called Kanji also originated in China, and became deep-

ly rooted in Japan even as it changed over time. In this way, he 

urged the team to experience the relationship between Japa-

nese culture and Chinese culture during their short stay.

In terms of the Japanese gravure printing industry, Mr. 

Taguchi explained that Japan is only one-twenty-fifth the size 

of China, so the industry is tightly knit. In fact, Japan's Air Pollu-

tion Control Law was created through a collaboration between 

the Ministry of the Environment and the Japan Federation of 

Printing industries, resulting in a best mix of legal constraints 
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TRENDSETTER With a Built-in MCU

New MCU for TRENDSETTER and ACHIEVE  
Holds Up to 480 Plates  
for Continuous CTP Operations
Kodak Japan Ltd.

Over three days last fall, Kodak Japan Ltd. held a 
new product unveiling event at its headquarters’ 

demonstration center. During the event, Kodak 
Japan announced the new Multi-Cassette Unit (MCU) 
option for their TRENDSETTER and ACHIEVE CTP 
platesetters, and demonstrated the MCU together 
with TRENDSETTER and SONORA XJ process-free 
UV printing CTP plates. The MCU is designed to be 
built into the main body of the platesetter, which re-
duces the installation footprint by 65% compared 
with the conventional model. In this way, the MCU is 
ideal for countries like Japan which have limitations 
on equipment installation space.

The MCU can be installed in TRENDSETTER standard and 

ACHIEVE entry level platesetter models (724 x 838 mm plate 

400 series and 1,030 x 800 mm plate 800 series) in a con-

figuration that utilizes two or four cassettes for a maximum 

loading and unloading capacity of 480 0.3 mm plates. Using 

an elevator to raise and lower the cassettes, the MCU re-

places the sliding method previously used to load plates into 

these platesetter units from the side. As such, the MCU has 

a 65% smaller installation footprint than earlier models. Ka-

zuo Satomi, director of Kodak Japan, comments that the new 

MCU enables their lineup to meet all of the different productiv-

ity needs of their customers. More specifically, although Kodak 

already offered an optional Single-Cassette Unit (SCU) in the 

past, the addition of the MCU to their lineup enables high-vol-

ume, continuous plate making throughout the day and night 

without stopping the machine. The MCU is also equipped with 

a system to remove the separators from between the plates in 

the loader and automatically controls the position of the loader 

and punch system to match the size of the plate.

Another technology they plan to release in the future is “W 

speed,” which is expected to increase the output of TREND-

SETTER to 68 SONORA XJ (1,030 x 800 mm) plates per hour 

when equipped. SONOROA XJ plates were first sold in Japan 

in June 2015, and are now used by more than 300 compa-

nies. Of these, 200 companies are new 

Kodak Japan customers. Kodak has also 

evolved its “Thermal Imaging Technology” 

to reduce the electrical consumption of its 

platesetters by up to 80% of other models. 

New Functions for the 
TRENDSETTER Were Also 

Announced, Including Process-free 
Dry Film Output

The High Punch Precision of the 
In-line Punch System (optional) 

Contributes to Higher, More 
Consistent Quality

The MCU Utilizes an Elevator to 
Raise and Lower the Cassettes. The 

Standard Configuration Includes 
Two Cassettes (max. of 120 plates 

including separators). A Four 
Cassette (480 plate) Configuration Is 

Also Available
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Utilizing the Latest EVO XD Flexo Printing Machine  
to Develop More Advanced Water-based Flexo Ink

Gravure Inks Division 
Dainichiseika Color & Chemicals Mfg. Co., Ltd.
www.daicolor.co.jp

Driven by the technological advancement of 
printing equipment and plate making systems, 

as well as by new entrants from the offset printing 
industry, water-based flexo printing hinted at the po-
tential for creating real demand at one point in Japan. 
Except for some areas, however, the expected level 
of demand has yet to materialize. Despite this sit-
uation, Dainichiseika Color & Chemicals Mfg. Co., 
Ltd. (Dainichiseika) has put an increasing amount of 
energy into developing water-based flexo inks. As 
part of this move, the company recently installed an 
8-color EVO XD CI Flexotecnica (Italy) flexo printing 
machine at its Tokyo Production Plant to develop new 
water-based flexo inks that will better match today’s 
more advanced flexo printing machines. Over the 
next six months, the R&D staff in charge of operating 
the machine will work to improve their operational 
skill, after which Dainichiseika will begin to work out 
the problems of water-based flexo inks, including 
limited substrate applicability, high drying energy, 
and low printing speeds, to name a few. With their 
sights set beyond simply developing water-based 
flexo inks, the company intends to develop a system 
to calibrate and evaluate colors for application to the 
flexible packaging printing field.

Growing the Market
In 2004, Dainichiseika released its HY-

DRIC FCG flexible packaging surface print-

ing water-based flexo inks to the market. 

The following year they added a reverse 

printing grade of HYDRIC FCF and for a time led the shift to 

water-based flexo printing in the flexible packaging industry. 

As printers, food and beverage producers, and distributors 

showed greater interest in the inks, however, issues unique to 

water-based printing emerged. Ultimately, these issues limited 

application to printing sanitary goods, convenience store pa-

per bags, and plastic bottle labels, so water-based ink usage in 

the flexible packaging market did not grow as much as expect-

ed. In particular, the company’s water-based flexo ink medium 

contained alcohol at a ratio of 2% during printing, so further 

technical improvements were required to expand the market 

for an ink that could truly be called “water-based.”

Part of the reason for these problems was that, until re-

cently, the company evaluated its water-based flexo inks us-

ing simple hand proofers and a Japanese-built 300 mm wide 

stack-type 4-color flexo printing machine that was more than a 

dozen years ago. Their limited range of equipment meant that 

they had to contract out the evaluation of the ink performance 

on actual machines to several of their customers. According to 

Naoki Tanimoto, chief manager of the Technical R&D Depart-

ment, Gravure Inks Division, this approach eventually reached 

its limit. “Our stack type printing machine printing is narrow,” 

he explains, “and was originally developed to print paper. Al-

though its maximum printing speed exceeds 100 m/min. in this 

case, the speed drops to just a few tens of meters per minute 

with film. The CI flexo printing presses used by printing com-

panies today operate at much higher speeds, and can even 

print films at a speed of around 200 m/min. So the conditions 

during in-house and outsourced testing did not match. The 

printers we had contracted to conduct the tests also began 

increasing the operational rates of their machines, so could no 
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Contributing to the Shift From Offset
Kiyoyuki Fukui, senior manager of the Sales 

Department, Gravure Inks Division, ex-

plained the company’s outlook for the future 

of flexo printing.

“Given its current state, we do not 

think that water-based flexo printing will 

replace everything. However, the idea of 

water-based printing will appeal to some brand owners and 

distributors, so if we assume this appeal will emerge as a mar-

ket, we feel it is essential that we are prepared to provide the 

choice of water-based inks to customers when it does. If we 

can expand the applicability of water-based flexo, we will not 

see a debate over gravure or flexo, but will see the two exist 

together within the packaging market. Oil-based gravure print-

ing has a solid market, so the ideal approach is to similarly 

expand the areas in which the characteristics of water-based 

flexo can be utilized. As an ink maker, we know that we will be 

left behind if we only start to move after the market emerges. 

When those in offset companies looking at the resilience of 

the packaging market, particularly that for food, make the shift 

to packaging printing, we feel a market will 

naturally arise if we can contribute to their 

business in some way.” 

As Nobuyuki Suzuki, manager of the 

Gravure Inks Division, Sales Department, 

Development Office, explains, “for the 20 

some odd years after entering the company 

I specialized in gravure inks, but over the past 10 years I have 

specialized in water-based flexo inks. I have come to recognize 

the difference in the work environments between oil-based ink 

on one hand and water-based flexo ink on the other. The Fire 

Services Act has become increasingly strict, so a major issue 

today is whether newly built plants are to be considered haz-

ardous plants or standard plants. We can choose to design 

oil-based, alcohol-based, or non-hazardous inks, but Dain-

ichiseika inks are designed under the concept of realizing a 

safe, secure environment for companies just starting out in the 

printing business. As such we minimize VOC and design inks 

that are free of hazardous materials. Today, the level of flexo 

printing machines and plates has advanced, so inks must also 

evolve in response to this level. By achieving this, I feel we will 

have a future in the packaging market.”

We produce these under strict quality 
control conditions, from material, to 
edging, to inspection. Our many years 
of accumulated experience and 
know-how are applied all the way 
down to the details.

We coat the surface of our steel 
Doctor Hi-blades to produce 
high-grade doctor blades with 
improved wear resistance and wiping 
capability. As a pioneer of long 
ceramic doctors, our blades are 
infused with our long history of trust.

We have been developing soft Doctor 
Hi-Blades that are suited to all 
printing and coating methods. We 
offer select products made of many 
different materials that undergo 
repeated testing in terms of strength, 
adhesiveness, thickness, hardness, 
geometry, and cost.

Using high-quality, high-purity steel, 
our products have a uniform 
micro-structure, so the blade tip has 
few chips and is durable. In addition, 
the entire blade is given an advanced 
coating with ultra-hardness, 
adhesiveness, and smoothness that 
greatly improves the blade tip wear 
resistance.

Headquarters 2-4-9 Niizominami, Toda-shi, Saitama 335-0026, Japan
Tel: +81-48-424-1001  Fax: +81-48-424-1002
http://www.fuji-shoko.co.jp/en/

Please contact us via e-mail at :
info@fuji-shoko.co.jp

Trust=
Quality

Commitment to Detail

Using the highest quality Swedish steel, we produce our unique blades 
through an integrated in-house process that combines our proprietary 

blade grinding and surface coating processes.

Steel Doctor Hi-Blade®

 Series
Ceramic Doctor Hi-Blade®

 Series
Plastic Doctor® Blade

 Series Long Life Razor Blade

Doctor Hi-Blade ®
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DIC Corporation
www.dic-global.com

Forming sheets and films from materials dispersed 
in resins allows for the unique properties of 

those materials to be applied over large areas. The 
thin, lightweight sheets produced in this way thus 
significantly expand the applicable range of these 
materials. This is the essence of converting tech-
nology. Taking this approach, DIC Corporation de-
veloped a new heat storage building material from 
micro-encapsulated phase change material (PCM) 
dispersed in PVC resin. Given that heat and pressure 
will easily damage the dispersed microcapsules, 
however, these types of dispersions have been dif-
ficult to form into sheets using standard film forming 
methods such as extrusion. As such, DIC applied a 
thick-film coating method to successfully form the 
microcapsules into sheets. Called “CN Sheet,” this 
new heat storage building material is designed to be 

easily applied to existing building materials, thereby 
helping to maintain constant indoor temperatures. 
The sheets can also be freely cut into any shape, and 
applied using screws or nails, making them easy to 
incorporate into new buildings as well as existing 
buildings.

Indoor Temperature Stabilizing  
Heat Storage Building Material
Applied in applications designed to stabilize indoor tempera-

tures, PCM utilize the latent heat generated when they change 

phase from a solid to a liquid or from a liquid to a solid. In 

this way, the surrounding indoor temperature remains near the 

melting point of the PCM regardless of the outdoor tempera-

ture. Several types of PCM with a melting point in the room 

temperature region include conventional inorganic hydrates 

and paraffin. PCM materials can also be designed with the re-

What is latent heat?
Substances absorb heat when they change state from a solid to a liquid and from a liquid to a gas. Conversely, some 

substances emit heat when they change from a gas to a liquid and from a liquid to a solid. This heat is called latent 

heat. In intermediate phases during which a substance exists in both its solid and liquid state simultaneously, the action 

of latent heat maintains the substance’s temperature at a constant near its melting point.

In the case of water, for example, water changes back and forth between water and ice at the melting point (0°C) 

boundary. If the temperature increases to a point at which ice completely changes to water, however, the water absorbs 

heat (endothermic reaction) from the air so that the surrounding temperature does not rise until the ice completely 

changes to water. In other words, the temperature only rises after the change to water. Conversely, when the tempera-

ture drops, the water radiates heat as it changes to ice so that the surrounding temperature does not drop until after 

the water fully changes to ice. In other words, the temperature only drops after the water becomes ice.

Developing an Easy-to-install  
Heat Storage Building Material 
Using Coated Microcapsules
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SAKURA COLOR PRODUCTS CORPORATION
https://plazmark.craypas.co.jp

Using its colorant technology as a comprehensive 
manufacturer of stationery products, SAKURA 

COLOR PRODUCTS CORPORATION has developed 
a new technology called “Plasma Indicator” to visu-
alize the results of plasma treatments. Specifically, 
the technology induces a color change (or color 
fading) in the area exposed to plasma, thereby al-
lowing this discoloration to be used as a means of 
easily inspecting and evaluating plasma dosage and 
distribution. In addition, a color-difference meter can 
be used to quantify the degree of change, enabling 
the technology to be used for optimizing plasma ex-
posure conditions and stabilizing production based 
on correlated data acquired in combination with 
existing evaluation methods. Already, the company 
is selling versions of the indicator for atmospheric 
pressure processes, reduced pressure processes 
(O2 cleaning, Ar cleaning, heat resistant), and wafer 
processes (wafer ceramics). They also offer different 

types of indicators depending on the target process, 
with smaller indicators for local use and large-area 
indicators for distribution analysis, as well as card 
indicators, label indicators, and flexible indicators 
for curved-surfaces. More recently, the company 
has developed a new prototype for FPC via-hole de-
smearing processes.

Visualizing Plasma Treatment Results  
With Colorant Technology
For the past 40 years, SAKURA COLOR PRODUCTS has sold 

“Sterilization Indicator Inks” that visualize the results of medical 

device and equipment sterilization treatments. These indicator 

inks have often been used by medical institutions to inspect 

Atmospheric Plasma Indicators  
Can Be Attached to a Transport Film

Color Changing Plasma Indicators  
Enable the Visualization of Plasma Treatment Results

Plasma is considered to be a fourth state of matter after 

solids, liquids, and gases, where matter is only rarely 

observed as plasma in the natural world, such as the 

sun, auroras, and in the space between stars. High 

temperatures will dissociate gas molecules into atoms, 

at which time the electrons ionize and separate from the 

atoms. In other words, plasma is a state in which ions, 

electrons, and other radicals fly about freely.  Weakly 

ionized plasma is used to treat the surface of films and 

semiconductor wafers, and includes a mixture of gas 

molecules, atoms, ions, and electrons. The resulting 

radicals thus act on the target surface to improve the 

hydrophilicity or clean the surface, for example. The 

Plasma Indicator visualizes the action of these ions and 

radicals through a change in color.

Polyimide 
Substrate

Protection Film

Color Change Part

Separator Film

Heat-resistant Label Type

Structure of the  
Heat Resistant Label Indicator
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sure, and development processes used to produce IC circuits, 

for example, can result in metal particle contamination that will 

affect the reliability of the product. As such, the metal-free type 

uses organic colorants and a silicon substrate, comes in two 

sizes of 200 mm in diameter and 300 mm in diameter, and is 

intended for use with Ar, O2, H2, CF4, SF6, and CI2 gases. The 

heat resistance and film thickness have yet to be determined.

of 6 μm in the case of polyimide film samples. The first type is a 

low-sensitivity version that undergoes color gradation changes 

every five minutes, and the second type is a high-sensitivity 

version that changes color in five minutes. Both have a heat 

resistance up to 100°C.

Metal-free Indicator  
for Semiconductor Wafers
Plasma is also used in the first steps of producing chips from 

semiconductor wafers, including the oxide film etching process 

used after the pattern is baked via photolithography, the intro-

duction of ions during element forming, and interconnect metal 

film forming (electrode forming). In these processes, a probe is 

typically used to evaluate plasma distribution, but the Plasma 

Indicator wafer series has the same circular shape as the wa-

fer, so more easily visualizes plasma surface distribution.

The existing ceramic type has a heat resistance up to 

400°C and uses inorganic colorants to reduce the outgas 

generated from organic materials. In response to the need 

for higher order clean levels for some semiconductor devic-

es, however, the company is currently developing a metal-free 

type. This is important because plasma treatments used to 

etch away excess material after the photoresist coating, expo-

Metal-free Indicator Under Development

TOF-4RType TOF-6RTOF-5R

Measurement range

Measurement pitch

Measuring force
Accuracy(at 20℃)
Resolution

0.02-0.2 mm

1 mm

0.3±0.01 N
±(0.8+0.1) µm

0.1 µm

5-100 µm

0.1 mm

0.19 N (0.12N)
±0.2 µm
0.01 µm

0.03-3 mm

1 mm

0.6±0.1 N
2+2 µm

0.5 µm

0.8 N or less

1.0 µm

10-10,000 mm
AC 100-240V ± 10% 50/60 Hz
10-40 ℃ / 35-80 % (no condensation)

Measurement length
Power supply
Temperature/Humidity

TOF-4RTOF-4R TOF-5RTOF-5R TOF-6RTOF-6R

* Export permission is necessary. (Japanese Govt.)

Contact Type Desk-top Film-Sheet Thickness Measuring System

Specifications Measurement Screen

Precise Thickness Measurement and Control
YAMABUN Electronics Co., Ltd.
2-13, Shinjonishi, Higashi-osaka, Osaka 578-0964, Japan
TEL. +81-6-6745-3048  FAX. +81-6-6745-8482
https://www.yamabun-ele.co.jp  E-mail: yamabun@mxa.mesh.ne.jp

Exhibit
neo functional material 2018
Date: February 14-16, 2018  Venue: Tokyo Big Sight East Hall
Our booth number : 3K-28
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This fall saw the release of Apple's new 4.7 inch 
iPhone 8, 5.5 inch iPhone 8 Plus, and 5.8 inch 

iPhone X. With the negative outlook for growth in 
smartphone sales recently, the flat panel display 
(FPD) industry has shown strong interest in whether 
the special demand stemming from these releases 
will breath new life into their operations. In this light, 
IHS Markit held its 33rd IHS Display Japan Forum, 
at which presenters analyzed the FPD industries in 
Japan, Korea, Taiwan, and China, and provided a 
long-term demand forecast for polarizing plates, pro-
tective films, and touch screen related components, 
all areas of deep interest for converters.

David Hsieh, Senior Director, Displays, pointed out the con-

tinued expectation for growth in IHS’s long-term global FPD 

demand (areas basis) forecast through 2024. Surprisingly, the 

main driver in this field is LCD-TVs, for which component man-

ufacturers were thought to have lost their taste. For example, 

the average size of 41.4 inches in 2016 is forecast to grow to 

42.9 inches in 2017 and again to 49 inches by 2024. Chinese 

FPD manufacturers are expected to further increase the size of 

LCD panels to 49–50 inches by 2022. These larger sizes are 

expected to expand the compound annual growth rate (CAGR) 

through 2024 to 5%. Other FPD with high expected CAGR over 

this period include OLED-TVs (49%), public displays (12%), au-

tomobile monitors (8%), and mobile phone displays (6%).

Yoonsung Chung, Director, Large Display, analyzed the 

trends in Korea's FPD industry. Although he explains that 

the share of Korean-made FPD for laptop computers shipped 

in 2016 was 31%, the expansion of Chinese-made computers 

is expected to decrease the share of Korean made FPD for 

laptop computers to 20% in 2017. Similarly, the 38% share of 

Korean-made displays for large screen TVs in 2016 is expect-

ed to contract slightly to 36% in 2017. However, Korean man-

ufacturers are not focused on the number of FPD shipped, but 

are instead aiming to maintain their share of the large-screen 

TV market in terms of size.

In this light, LG is shifting from low-end to high-end FPD, 

with a focus on both their OLED-TV and LCD-TV business-

es. Similarly, they are also shifting their small and medium size 

LCD businesses to OLED, but this transition will still take some 

time. Meanwhile, Samsung is focused on optimization, and is 

expected to replace their LCD tablet and laptop computers 

with OLED models in the future. Although Samsung is not fo-

cused on pursuing TV volume, either, Mr. Chung points out 

that their LCD monitor business requires risk management and 

that LCD will not be easy to replace with OLED. In order to set 

themselves apart from competitors, Samsung is also focused 

on developing QLED instead of OLED.

Irene Heo, Senior Principle Analyst, Display Materials & 

Components, analyzed the optical film market trends, detailing 

the cost per square meter of polarizing plates. Ms. Heo ex-

plains that in 2015 the cost per square meter was US$24.67, 

which has fallen steadily since, and is expected to reach as 

low as US$16.51 by 2021. Moreover, concentrated investment 

in China is expected to provide China with the world's highest 

polarizing plate production capacity by 2020.

In terms of polarizing plate area by application, in 2017 LCD-

TVs held the largest share by area at 331 million m2, followed 

by computers at 79 million m2, smartphones at 24 million m2, 

OLED smartphones at 4.2 million m2, automobiles at 4 million 

m2, and OLED-TVs at 2 million m2. In contrast, in 2021 these 

numbers are expected to grow to 412 million m2 for LCD-TVs, 

81 million m2 for computers, 23 million m2 for smartphones, 8.8 

million m2 for OLED-TVs, 8.7 million m2 for OLED smartphones, 

and 6 million m2 for automobiles. In particular, OLED-TVs and 

smartphones will see a high growth rate.

In terms of polarizing plate protection films, in 2012 tri-

acetylcellulose (TAC) accounted for 90% of all protection films, 

but its share fell to 72% in 2017 and is expected to reach as 

low as 59% in 2021. In its place, non-TAC films such as acrylic, 

PET, cyclo-olefin polymer (COP), and polycarbonate (PC) are 

expected to see a greater share. The 2021 breakdown of non-

TAC films is estimated at 45.6% for acrylic, 29.0% for PET, and 

23.6% for COP.

Shoko Oi, Principal Analyst, Touch and User Interface, 

examined the technological issues with bendable touch 

screens. She points out that these screens must be able to 

flex 100,000 times to a curvature of less than 3R, have a total 

thickness (including the display, touch screen, and cover) of 

within 0.5 mm to ensure flexibility and prevent peeling, and use 

Large LCD-TVs Continue to Drive FPD Area Demand
33rd IHS Display Japan Forum 2017
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Combining Hot-air Drying and  
Wavelength Controlled Heating  
to Build a Better Dryer for Electrode Slurries

HIRANO TECSEED Co., Ltd./NGK INSULATORS, LTD.

One of the obstacles to improving the produc-
tivity of lithium-ion secondary battery (LIB) 

electrode coating lines is the drying process. As the 
most commonly used method today, rapidly drying 
the electrode slurry with hot-air will cause a skin to 
form on the surface and binder migration, which re-
sults in defects such as the electrode material more 
easily peeling from the collector foil. To find a break-
through to these long-standing problems, HIRANO 
TECSEED Co., Ltd. and NGK INSULATORS, LTD. em-
barked on a project that should attracted the interest 
of the industry. With a wealth of experience in LIB 
electrode coating lines, HIRANO TECSEED teamed 
up with NGK INSULATORS, which has developed a 
long-wave controlled heater to solve the problems of 
conventional infrared heaters, to fuse the strengths 
of their respective technologies and develop a new 
high-efficiency drying system for electrode slurries. 
This completely new drying mechanism was recently 
put into operation on a test dryer at HIRANO TEC-
SEED’s Technicum Research & Experiment Factory.

A Need for Drying Technology Innovation
Since their founding in 1935, HIRANO TECSEED has led the 

development of wet coating technology in Japan with their 

“heat and circulated air” and “coating and line control” tech-

nologies. Currently, one of the company’s core businesses is 

the manufacture of the electrode slurry coating lines used to 

produce LIB.

LIB electrodes are formed by coating an electrode slurry 

consisting of active materials, binders, conductive additives, 

dispersants, and solvents onto both sides of the collector (typ-

ically aluminum foil for the cathode and copper foil for the an-

ode). Although the thickness depends on the application, the 

slurry is typically coated to a relatively thick 100 μm or more. 

The greater demand stemming from the increased use of LIB 

in applications ranging from smartphones and other portable 

devices to electric vehicles and stationary batteries, has led 

HIRANO TECSEED to evolve its electrode coating lines over 

the years.

When LIB first began to appear on the market, HIRANO 

TECSEED designed single-side coating lines in which the met-

al foil was unwound, coated on one side with the electrode 

slurry, dried with hot-air, and rewound. The coated film would 

Examples of LIB Cathodes (top) and Anodes (bottom)
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JYOHOKU SEIKOSHO CO., LTD.

Simple Inner Deckel Extrusion Lamination T-dies 
Minimize Thickness Deviation and Drive Sales of 
Japanese Built T-dies Internationally

www.jyohoku-tdie.co.jp/

Extrusion lamination is an essential converting 
technologies for the production of the laminated 

films used in everything from food and beverage 
packaging to industrial and construction materials. 
The key to the precision of the thinly extruded films 
is the T-die. With 67 years of history in manufacturing 
T-dies, JYOHOKU SEIKOSHO CO., LTD. spent the 
past few years refocusing on its roots as a specialized 
T-die manufacturer, but has more recently been ex-
panding its business scope again by designing and 
manufacturing adapters, feed blocks, and other ex-
trusion related components, as well as building a 
business around overhauling T-dies. Moreover, they 
have also started manufacturing coating dies as an 
extension of their work with T-dies. Having built T-dies 
for converters that produce everything from flexible 
packaging to heavy-goods packaging around the 
world, JYOHOKU SEIKOSHO is now seeing particu-
larly strong growth in demand from Southeast Asia. 
Born in 1951, the same year JYOHOKU SEIKOSHO 
was established, today at 66 Yasuhiro Maejima has 
spent his entire life following the path of the company. 
Now in his 11th year as president, Mr. Maejima spoke 
to use about the history of the company, future T-die 
development topics, and his dreams as a manager.

From  
Railway Equipment Subcontractor to T-dies
After graduating from high school, Mr. Maejima’s father and 

founder of the company, Mokichi Maejima, moved from his 

birthplace in Nagano, Japan, to Tokyo at the age of 16. Until 

the age of 30, he worked at a fac-

tory run by a family member that 

produced the millstones used to 

knead fish paste. Upon reaching 

the position of plant manager, he 

left to start his own business.  Al-

though Mr. Maejima says he does 

not know what drove his father 

to leave his position, he says his 

father promised not to make fish 

paste kneading machines if he 

was allowed to do so. He then 

found a piece of land in the northern part of Tokyo, from which 

the company’s name originates, and built a 235 square me-

ter one-story home and factory to begin operations in June of 

1951. Mr. Maejima also says he does not know how his father 

originally received jobs, but the company initially began as a 

subcontractor that made overhead line equipment and com-

ponents for railways, as well as scale testing equipment. Soon 

thereafter, the company also began building unwinding equip-

ment for extrusion laminators.

Polyethylene resin extrusion laminators were first intro-

duced to Japan around 1955, at which time Fujimori Kogyo, 

Tomoegawa, Toyo Seikan, and other companies began install-

ing the machines. This development triggered a boom that led 

to orders for JYOHOKU SEIKOSHO to design and build T-dies 

for extrusion laminators. At the time, JYOHOKU SEIKOSHO 

was tiny compared to all of the extrusion laminator and T-die 

manufacturers like Sumitomo Heavy Industries, Mitsubishi 

Heavy Industries, and Musashino Kikai. As revenues grew, the 

company formally incorporated as JYOHOKU SEIKOSHO in 

May 1968.

Yasuhiro Maejima, 
President of JYOHOKU 

SEIKOSHO
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AdhesivesAdhesives

1. Introduction
The flexible packaging market has steadily grown in Japan as 

a result of the continuing shift from conventional cans and bot-

tles to flexible packaging given the need to conserve resources 

and achieve lighter weights. This growth is also a result of the 

continuing shift from trays to flexible packaging given the great-

er consumption of single-serve meals coinciding with changes 

in lifestyles and the need to extend the shelf-life of foods.

Globally, food problems coinciding with global population 

growth and changes in lifestyles resulting from rising economic 

levels in developing countries are expected to grow this market 

even more so than in Japan. On the other hand, from the per-

spective of creating shared value (CSV), it is extremely import-

ant for the flexible packaging industry to determine what kinds 

of activities to undertake in response to environmental, energy 

conservation, resource conservation, safety and security, and 

other issues that coincide with the expanding market for con-

sumable flexible packaging materials.

Given recent issues with lamination adhesives in terms of 

the environment, occupational health, and ex-

haustion of fossil resources, as well as in terms 

of the increasing demand for clean packaging 

materials from consumers, there has been an 

accelerating replacement of standard adhesives 

with more ecological products. In particular, the 

fact that solventless lamination adhesives do not 

contain organic solvents and the expectation that 

these will improve productivity as a result of high-

er processing speeds have increased the annual 

usage volume of these in Japan, as well. Accord-

ing to our own research, use of both solventless 

Technology Headquarters, Toyo-Morton, Ltd.

Yoshihiro Sato, Group Leader, First Technology Group
Satoshi Maeda, Group Leader, International Technology Group*

Latest Development Trends 
in Solventless Lamination Adhesives

*

adhesive laminators and adhesives saw a near doubling of 

growth from 2003 to 2016, while the number of converters 

working to improve their environmental stance and productivi-

ty is also expected to continue growing in the future.

Outside of Japan, the equipment costs for solventless lam-

ination fall in a price range that is lower than that for solvent 

laminators. Moreover, solventless adhesives do not generate 

residual solvents, which enables higher lamination speeds and 

higher productivity. As such, the usage ratio of solventless 

lamination adhesives is higher than it is in Japan. In particular, 

Germany and some other EU countries that have been con-

cerned with ecological issues from early on, as well as some 

high economic growth rate countries in Southeast Asia, have 

seen usage ratios of near 50% (Fig. 1). More recently, China 

and other East Asian countries have strengthened VOC reg-

ulations, introduced fines for solvent emissions, and strength-

ened hazardous material handling regulations, all moves that 

are rapidly driving initiatives to shift to solvent-free and wa-

ter-based packaging materials.
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Figure 1 Market Share of Ecological Adhesives 
(Toyo-Morton research results)
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Functional Materials — Lignin

Yukari Ohta

Research and Development Center for Marine Biosciences
Japan Agency for Marine-Earth Science and Technology

Producing Functional Chemicals  
From Wood Lignin Using Marine Bacteria Enzymes

1. History and Research Overview 
of the Japan Agency for Marine-
Earth Science and Technology 
(JAMSTEC) and the Research and 
Development Center for Marine 
Biosciences

JAMSTEC is headquartered in Natsushima-cho, Yokosuka 

City in Kanagawa Prefecture. This is the same location the “Ja-

pan Marine Science and Technology Center,” the predecessor 

of JAMSTEC originally established in 1971, was located since 

1973. The Center was involved in developing technology for 

marine exploration and monitoring, and in the 1990s succeed-

ed in sending manned (Photo 1) and unmanned underwater 

vehicles around the world, including to the deepest parts of the 

ocean. In 2004, the Center received a fresh start as JAMSTEC, 

and in 2015 became a national research institute. As of 2017, 

JAMSTEC’s service and research departments are home to ap-

proximately 1,000 employees who work in Strategic Research 

and Development Areas comprised of nine research centers 

and projects, research areas covering 10 fields, and in multi-

ple research groups located at the Mutsu and Kochi research 

centers. Being affiliated with the Research and Development 

Center for Marine Biosciences in the Strategic Research and 

Development Area, the authors are involved in research and 

development that aims to create dramatic “knowledge” based 

on the survival strategies and skill systems unique to marine 

and deep sea organisms. Based on this policy, the authors 

have embarked on research focused on understanding micro-

organisms with the capability to decompose recalcitrant or-

ganic substances and the use of such mechanisms.

2. Terrestrial Organic Carbon in 
Marine Environments and Its 
Dynamics

Microorganisms that live on the ocean floor form a heterotro-

phic microorganism ecosystem that depends on pre-decom-

posed residue that originates from shallow-sea regions and 

land. As such, it is assumed that these microorganisms have a 

metabolic mechanism that in some manner utilizes recalcitrant 

organic substances that cannot be completely decomposed 

by ecosystems at the earth’s surface. One of the main compo-

nents of such terrestrial organic carbon (TOC) found in marine 

environments is lignin. Lignin is the main component of most 

land-based plants and has a structure composed of highly 

polymerized phenolic aromatic compounds, which function to 

provide plants with physiochemical strength and the ability to 

resist decomposition by microorganisms.

TOC dynamics in the ocean are one of the most difficult 
Photo 1 Manned Research Submersible SHINKAI 6500

  (photo provided by JAMSTEC)
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Exhibition Preview

3M Japan

Booth: 2B-13 (Materials zone)

The 3M Japan Group turns its eyes outward, poised to create 

innovation on the global market.

ADEKA

Booth: 2Q-14 (Materials zone)      

ADEKA CORPORATION has established “ADEKA VISION 

2025” to strive to be “a global company that creates value for 

tomorrow and contributes to affluent lifestyles through inno-

vative technologies” through our core business. At Neo Func-

tional Material 2018 show, we will propose ADEKA’s functional 

materials to create “New Value” with your technologies.

Advanced Softmaterials

Booth: 3A-24 (Materials zone)

ALL NIPPON NONWOVENS ASSOCIATION

Booth: 3M-27 (Neo functional paper zone)      

All Nippon Nonwovens Association(ANNA) is the Japanese 

trade association which has 176 member companies engaged 

in nonwovend-related businesses. With the ongoing globaliza-

tion, the Japanese nonwovens industry will continue to play an 

important role as one of the technology leaders in the world. 

ANNA will surely give you a helping hand in sourcing your re-

quirements.

Converting Technology Exhibition 2018
The “Converting Technology Exhibition” combines six 
specialized exhibitions to present all of the converting 
technologies, materials, and equipment required to 
process webs and sheets such as film, foil, paper, and 
nonwoven fabric. 

The Converting Technology Exhibition is proud to 
present the strengths of the industry—in terms of both 
process technology and materials—that the pioneers 
of the field have developed over the years.

For this reason, the exhibition offers all visitors the 
potential to find that extra something essential to real-
izing innovations and solutions.

The following three exhibitions will be held in 2018.
neo functional material: First held in 2004, this exhibit focuses on converting material, including high function films, 
paper, nonwoven, and foil. Japan still produces many functional materials that are used in all kinds of high-value products 
throughout the world. Meanwhile, a new converting machinery and equipment zone will also be included in this exhibition.
Printable Electronics: This exhibition focuses on the future of manufacturing, and offers companies working with flexi-
ble sensors and other flexible and stretchable electronics devices.
3D Surface Decoration Technology Exhibition: This exhibition focuses on decorative films and other decoration 
technologies currently being used to replace coating.

Organizer  Converting Technical Institute
Co-organizer JTB Communication Design, Inc.
Dates  February 14 (Wed.) - 16 (Fri.), 2018
Time  10:00 - 17:00
Venue  Tokyo Big Sight East Hall 2-3
Participants 50,000 visitors expected (including concurrent events)
Admission fee 3,000 (JPY) *Free admission with online registration

Register Now

http://www.convertechexpo.com/en/

Exhibitors List
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Web HandlingWeb Handling

Yoshihiko Ohta

NIRECO CORPORATION

Basic Course on Instrumentation and 
Control in the Converting Process

Session 41

20. Review: Automatic Control 
Textbooks and Practice 
(continued)

20.10 Approximation Methods
In practice, control systems consist of interconnected, com-

plex processes and various control devices, so making de-

tailed investigations results in a high-order system. Textbooks 

sometimes provide detailed explanations about these sys-

tems, but in many cases the complex process structure and 

control device characteristics make it impossible to investigate 

and calculate the values that correspond to the requirements 

of these textbooks. Moreover, the advanced mathematics in 

these textbooks can at times be difficult to understand. When 

it comes to complicated transfer functions, in particular, it is 

impossible to estimate the characteristics. Although the basics 

are important in practice and it may be necessary to pursue 

the details for which one is responsible, there are many cases 

where there is little meaning in precisely dealing with aspects 

outside the scope of one's responsibility. As such, 

in the case of control, too, we must often investi-

gate these values via approximation or employing 

a "black box" that ignores the details of the transfer 

function and the detailed characteristics of the com-

ponent devices.

(1) High-order System Approximation
Most textbooks provide an explanation of control 

stability and the transient response characteris-

tic. These explanations all provide the details for 

the characteristic equation roots, the trajectory of such, and 

the stability of the system. Although these concepts are the 

foundations of control, they are difficult to understand with-

out an understanding of vectors. Transient response (step re-

sponse) and frequency response are determined by the roots 

of the characteristic equations for the control system. Although 

high-order system characteristic equations (characteristic 

roots) have a root for the frequency component, textbooks 

show that the control system characteristic can be approxi-

mated using the nearest dominant root to the imaginary axis 

on the s-plane. Figure 491 shows a web being transported as 

two continuous spans separated by a roller. This figure shows 

the process by which a change in edge position is transmitted 

from the upstream span to the downstream span.

The degrees of movement of the web edge position in 

the width direction are y0(t), y1(t), and y2(t), where the Laplace 

transformation for each is Y0(s), Y1(s), and Y2(s). The roller in-

terval is m1 = 0.5 m and m2 = 5 m, and the line speed is V0 = 

5 m/s. The time constant for each roller when the web edge 

position over roller 0 changes is T1 = 0.1s and T2 = 1s. As such, 

V0

Roller 0 Roller 2

m2m1

Roller 1

y0(t)

y1(t)

y2(t)

Figure 491 Web Line and Approximation Method
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TroubleshootingTroubleshooting

Awareness of Contaminants
Many readers may think that substrate surfaces are free of 

contaminants at the time of delivery. If the substrate surface 

has been inspected immediately before rewinding to ensure 

the web is free of contaminants, this might very well be the 

case. When the roll is moved between processes, however, it 

encounters various environments. For example, when the roll 

is temporarily placed in areas entered by workers and mount-

ed on the converting equipment, as well as when the web is 

passed through the converting equipment, the material en-

counters contaminants generated by the workers, equipment, 

and the converted material itself. As such, it is impossible to 

avoid the risk that these contaminants have adhered to the 

material. Even when workers use dust-proof clothing, it is still 

difficult to eliminate 100% of dust generation. This is some-
Photo 1 Dust Adhered to a PET Film Left 

for one Day (the dust is too small to be observed 
without a microscope)

Session 1 RAYON INDUSTRIAL’s Approaches to 
Improving Yields

Even when quality control is properly implemented, it is rarely the case that converters can say with 
confidence that the surfaces of their substrates and products are completely free of dust and con-

taminants following the series of processes from delivery, storage, and conversion of the substrate to 
storage and delivery of the semi-finished or finished product. Although visible dust and contaminants are 
clearly unacceptable and can be relatively easily removed, finding and removing microscopic contaminants 
has become an urgent problem for converting plants given the strict quality requirements demanded by 
the customer. Having established cleaning technologies for electronic circuits requiring high clean levels, 
RAYON INDUSTRIAL CO., LTD. is now applying these cleaning technologies to the surfaces of films, metal 
foils, and other advanced functional materials. In this way, RAYON INDUSTRIAL now offers dust and con-
tamination removal methods as a means of supporting improved yields in a greater range of converting 
environments. In this series, we will look at RAYON INDUSTRIAL's cleaning technologies and some specific 
cleaning examples that have applied these technologies.

thing that many readers probably encounter on a daily basis. 

Photo 1 is a microscope photograph of the dust adhered to a 
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Chapter 3 Application Examples by Industrial Field
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Shohei Masui
Director, MTO Technology Office

About the Author
In 1965, Shohei Masui began working for Sumitomo 

Chemical Company, Limited. Engaged in research and 

development of plastic materials and molding technol-

ogies, Mr. Masui was involved in the development and 

commercialization of glass fiber composite materials, 

injection press molding technology, and skin material 

lamination/integration molding technologies, among 

others. After later working for LPM Co., Ltd., Mr. Masui 

established the MTO Technology Research Laboratory 

in 2005. Today, he speaks, writes, and provides technical 

support to individual companies, primarily in the fields of 

decoration technology and CFRTP molding technologies 

as a technical consultant. He has provided his services 

globally in countries such as Taiwan, Korea, and China. 

He has also authored many works focused on areas re-

lated to plastic decoration techniques.

4. Automobiles and Two-wheeled 
Vehicles

Tables 34 and 35 summarize the technologies used to deco-

rate the plastic parts found in automobiles and two-wheeled 

vehicles. Meanwhile, Figures 131–138 show examples of auto-

motive interior parts decorated with these technologies.

Automotive interiors are a remnant of the days of horse-

drawn carriages, and even today prioritize the use of leather, 

wood, and cloth. Even when other materials are used to re-

place these, there is still a demand for the feel of real leather 

and wood, so in general interior parts require a matte appear-

ance. Glossy parts are only used to add accents to the inte-

rior. More recently, trends have shifted to woodgrain, metallic, 

carbon textile, and piano black decoration.

As shown in Figures 131 and 132, internal parts, particu-

larly large parts (doors, instrument panels, roofs), often use 

soft surface decoration, including fabrics, leather textured soft 

skins (TPO, PVC, PU/PPF, or PUF) formed by injection press 

molding, expansion-molded KP-sheets, and soft/hard 2-lay-

er forming. To reduce costs, however, high precision forming 

using a textured die-mold and hard film formed parts without 

a soft feel have increasingly been used in place of real soft 

decorated parts. As shown in Figures 133–135, water pressure 

transfer printing, IM-D (IMF, IMR), OMD (TOM, etc.) formed 

decorated parts, and high-quality colored parts are used to 

decorate the surrounding areas. There is still a strong need for 

soft decoration with a nice touch, not just a soft appearance, 

however, so we have seen the emergence of soft feel dec-

orated components (for example, the soft feel textured door 

grips of the NISSAN MOTOR CO., LTD. Fairlady Z), as well as 

signs that real soft surface decoration will reemerge. As shown 

in Figure 136, there are also cases where several decoration 

technologies are used for one part.

Table 36 and Figures 137 and 138 compare the internal 

parts of Toyota Motor Co.’s CORONA PREMIO (circa. 2005) 

and PRIUS (circa 2010). These examples show that at one 

point large parts with a soft feel were replaced with hard parts 

without a soft feel.

Automotive exteriors, in general, require gloss and must 

not appear warped when photographed, but some non-glossy 

bodies have also attracted attention.

Figure 139 shows standard decorated examples of auto-

motive exterior parts.
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Understanding the Reality of Screen Printing (1)
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The Squeegee Is More Important Than the Printing Machine

The Potential of Screen Printing

Yasushi Sano
President, SP-Solutions Co., Ltd. 
sano@sp-solutions.com

7. Understanding the Peel-off
Lifting Mechanism

The screen printing ink deposition mechanism has completely 

different characteristics than the ink deposition mechanism of 

general printing methods. In general printing, the ink is torn 

between the plate and the substrate, but in screen printing, 

the ink filled into the openings in the screen mask is deposited 

when the screen mask pulls away under the force of its own 

repulsion from the ink that has adhered to the substrate. This 

principle is called peel-off lifting.

Even among those experienced in screen printing, there 

are few engineers who correctly understand this peel-off lift-

ing mechanism principle, and in many cases engineers believe 

About the Author
After working for the mask maker Tokyo Process Service 

Co., Ltd. from 1990 and the printing machine manufac-

turer Mirco-tec Co., Ltd. from 1994, Mr. Sano established 

SP-Solutions Co., Ltd. in October 2000 as a screen print-

ing technology consulting company. Over the following 

17 years, he has provided 20 companies with technolog-

ical support for high-quality screen printing in the fields 

of plasma display panels, ceramic components, printed 

circuit boards, flexible devices, graphics, and decorative 

printing. Today, based on his “Paste Process Theory,” Mr. 

Sano is collaborating with mesh producers and printing 

equipment manufacturers to promote the standardization 

and improve the image and position of screen printing.

that the mask simply physically lifts up. In particular, those en-

gineers who are only experienced in metal stencil solder paste 

contact printing understand stencil opening ink filling and peel-

off lifting ink deposition as two separate mechanisms with a 

time delay in between. This way of thinking is the cause of the 

misunderstanding that it is impossible to apply narrow pitch 

printing to mount 0201 size microchip components. The metal 

stencil opening size for 0201 size chip component packaging 

is about 120 μm□, but considering that screen printing is able 

to consistently print 50 μm lines, 120 μm□ is not necessarily a 

level that is difficult to print. At this opening size, the reason it 

is not possible to design a stable printing process is because 

contact printing has been used without correctly understand-

ing the peel-off lifting principle. The author refers to peel-off 

lifting in which there is a time delay between filling (inking) and 

peel-off lifting in contact printing as "delayed peel-off lifting," 

to clearly set this approach apart from the inherent screen 

printing mechanism of "synchronized peel-off lifting." In other 

words, the reason it has been believed that using screen print-

ing to package 0201 size chip components is impossible is 

because delayed peel-off lifting applies a principle that differs 

from the inherent peel-off lifting mechanism of screen printing. 

As such, using narrow opening metal mask printing to pack-

age 0201 chip components is possible when using a contact 

printing method that applies the synchronized peel-off lifting 

mechanism proposed by the authors (Converting International 

September/October Issue).

Essentially, printing relies on the fluidity of the liquid ink to 

continuously supply the ink to the imaged sections of the plate 

and deposit the ink onto the substrate. In other words, the con-

sistency of the ink fluidity ensures the consistency and unifor-

mity of printing. In contrast, with delayed peel-off contact print-
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1. Introduction
On a global scale we are seeing a rapid shift in automobile 

production to electric vehicles (EV). For example, recent re-

ports have indicated that following France’s lead, the UK will 

prohibit the sale of internal combustion engine vehicles that 

run on gasoline and other fossil fuels in 2040. This has forced 

automobile manufacturers to accelerate EV development. 

Meanwhile, component manufacturers with advanced tech-

nology related to the secondary batteries and motors essen-

tial for EV have attracted interest from the automobile market 

as new central players. Similarly, the Chinese government has 

taken steps to prohibit the production and sale of gasoline and 

diesel automobiles, and has begun considering the timing to 

introduce such policies following the announcement of the the 

UK and France to prohibit these vehicles starting in July 2040. 

More recently in an interview with Japan’s Nikkei Newspaper, 

BYD Company, China’s largest manufacturer of EV, indicated 

that it expected gasoline vehicles to disappear from the Chi-

nese market in 2030.1

Given this situation, the response from the EV and station-

ary secondary battery/electrical storage device fields has been 

particularly strong.

Secondary batteries are composed of cathode and an-

ode materials, electrolytes, and separators, where the sep-

arator serves the important role of isolating the cathode and 

anode materials while at the same time allowing ions to pass 

through. Given that this role requires completely different 

materials, shapes, and usage environments for each type of 

secondary battery, there are many available materials and 

production methods. As such, there are also many types of 

separators.2-10, 12, 16

In the first part of this two part series, we will report on the 

current status of secondary batteries as seen from the separa-

tor, and look at the issues and current state of the correspond-

ing separators.

2. Secondary Batteries and 
Electrical Storage Device 
Characteristics and Issues

Of the many types of secondary batteries, Table 1 lists several 

common storage batteries used commercially today. The fol-

lowing summarizes the characteristics and issues of each of 

these secondary batteries.11

● Lead-acid Battery

These secondary batteries are used as the power source for 

the engine ignition, headlights, and internal lighting in automo-

biles. Lead-acid batteries are relatively cheap, operate over a 

wide range of temperatures, and are not highly susceptible to 

overcharging. They also discharge at the high-current density 

required for engine ignition.

Meanwhile, they are problematic in that the charge capacity 

decreases as the electrodes deteriorate when in a low-charge 

state, and the charge-discharge energy efficiency is lower than 

other batteries, for example.

● NaS Battery

These secondary batteries are used as stationary batteries 

in industrial electrical storage devices to ensure stable power 

supply. The cathode, anode, and other compositional materi-

als are commonly found resources, so mass production allows 

for lower costs. Moreover, these batteries have a high theoret-

Separator Industry Production Capacity 
Enhancement Plans for 2020

Secondary Batteries and Electrical Storage Devices as Seen From the Separator

Session 1

Dr. Katsuhisa Fujiwara
Managing Director
High Performance Paper Society, Japan (NPO)
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PSA and Cutting-edge PSA Applications

Session 7

1. Introduction
The flat panel displays used in smartphones and other elec-

tronics are primarily rigid devices made with glass substrates. 

Being thinner and more flexible than the dominant existing liq-

uid-crystal display elements, however, devices using organic 

light-emitting diodes (OLED) as the display element are ex-

pected to be deployed to various geometries and applications. 

In particular, the development of flexible devices made using 

plastic film substrates has been active.1,2 Although the initial 

characteristics of these types of flexible devices have reached 

a comparable level to glass substrate devices, these are very 

much inferior in terms of long-term reliability. As such, the long-

term reliability has become a major obstacle to commercializa-

tion. As one step in solving this problem, we have succeeded 

in developing a gas barrier film with excellent flexibility and op-

tical properties.3 We offer the "OPTERIA" MS Series in grades 

ranging from 10-2–10-5 gm-2 day-1 to suit the range of water 

vapor transmission rates demanded by the different types of 

devices. We are able to provide OPTERIA in rolls of up to 1,000 

mm wide.

Meanwhile, indium tin oxide (ITO) is the most common ma-

terial used today to produce the transparent electrodes found 

in displays and photoelectric conversion devices. ITO contains 

more than 90% indium oxide (In2O3) by weight as one of its 

components, but indium is a rare metal and there are ques-

tions over its toxicity. As such, to reduce the usage volume of 

indium, we have worked to develop a gallium (Ga) doped zinc 

oxide (GZO) transparent conductive film, a type of zinc oxide 

type transparent conductive film that contains zinc as its main 

component. Although GZO has a far lower durability than ITO, 

GZO:In systems in which a trace amount of indium is added as 

a secondary dopant express excellent damp heat resistance 

at a practical level. We will explain this GZO:In in the following 

sections.4-6

2. Zinc-oxide Type Transparent 
Conductive Film

Zinc-oxide (ZnO) has a hexagonal wurtzite structure with a tet-

rahedral coordination geometry. In case of ZnO films deposit-

ed by sputtering or another dry process, these approaches are  

known to form a polycrystalline film with a c-axis orientation. In 

the field of transparent conductive films, transparency to vis-

ible light is primarily required. The band gap of ZnO, which 

is a wide band gap semiconductor, is approximately 3.3 eV. 

This is equivalent to an absorption wavelength in the ultraviolet 

region. Moreover, absorption and reflection of long wavelength 

regions by the carrier in the transparent conductive film affects 

the transparency. As such, one of our goals was to control 

the carrier density so that it remains below 2×1021 cm-3.7 In 

terms of electrical conductivity, ZnO type transparent conduc-

tive films are known to be n-type semiconductors.8 The carrier 

electrons are assumed to be attributed to the intrinsic donor 

derived from oxygen deficiency or interstitial zinc, and the 

extrinsic impurity donor. As part of the discussion on career 

transport, many reports have focused on lattice vibration scat-

tering, neutral impurity scattering, ionized impurity scattering, 

and grain boundary scattering. It is thought that grain bound-

ary scattering resulting from the residual crystal grain bound-

aries in the film is influential in the case of polycrystalline ZnO 

type transparent conductive film.8 The dopant can be generally 

selected from among 13 families of elements. Boron (B), for 
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3. Thin-film Technology and MEMS

3.1 Introduction
Microelectromechanical systems (MEMS) have recently come 

into use as accelerometers, one of the core components in 

automobile airbags and game consoles, and are seeing re-

markable development in the fields of sensors, control devic-

es, and biology. Many different types of organic and inorganic 

thin-films are used to produce MEMS. These films also include 

diaphragm thin-films, which are made by etching bulk materi-

als into thin-films. In this session, we will look at the diaphragm 

thin-film production process and the related control technolo-

gy, and will introduce the operating principle behind diaphragm 

type fluid flow control MEMS.

3.2 Micro-diaphragms
Figure 4.26 shows the cross-sectional structure of a micro-di-

aphragm. In this case, the silicon (Si) micro-diaphragm is 1 

mm in diameter and 30 μm in thickness. This diaphragm was 

formed by wet etching a thin-film from bulk single-crystalline 

Figure 4.26 Basic Micro-diaphragm Structure

silicon. A gold electrode film is formed onto the top of the di-

aphragm, and a polymer film is coated onto the bottom of the 

diaphragm. The diaphragm is connected to 50 μm wide mi-

cro-channels formed using photolithography and is equipped 

with a mechanism to control the flow of fluids. The diaphragm 

can be used to control the flow of both liquids and gases, and 

is operated repeatedly, so it must be resistant to repetitive fa-

tigue. In particular, the diaphragm is suited to use with reactive 

and corrosive fluids. Figure 4.27 shows a microscope image of 

the finished micro-diaphragm. We can see that the surface of 

the diaphragm is flat.

Channel Polymer Film

Electrode

Silicon Diaphragm

Coulomb's Force

Glass Substrate

Figure 4.27 Silicon Micro-diaphragm Microscope Image

HF

EPW

[1] Thermal Oxidation [2] Photolithography

Polymer 
Film

Polymer Film

Silicon Substrate

[3] SiO2 Etching [4] Polymer Film Removal

Acetone

[5] Anisotropic Etching [6] Polymer Film Coating

SiO2
Si(100) surface

Figure 4.28 Diaphragm Production Process Flow
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