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Wed. Jun 20, 2018

Main Hall

Invited presentation | Topical Session

[lJs] Special Talk: Inkjet

Session Chair:Atsushi Tomotake(Konica Minolta, Inc.), Yasuhiro
Sekiguchi(Brother Industries, Ltd.)

9:30 AM - 10:20 AM Main Hall (1st Floor, Keyaki Kaikan)

[IJs-01] Evolution Theory of Ink Jet Technologies -
Progress by Component or Architectural
Knowledge
*Masahiko Fujii' (1. Fuji Xerox Co., Ltd.)

9:30 AM - 10:20 AM
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Wed. Jun 20, 2018

Main Hall

Oral presentation | Inkjet

[J3] Inkjet (3) Syetem

Session Chair:Kazuhiro Nakajima(Canon Inc.), Atsushi
Tomotake(Konica Minolta, Inc.)

10:40 AM - 11:40 AM Main Hall (1st Floor, Keyaki Kaikan)

[1J3-01] Verification of Cockling Reduction Effect on
Offset-Coated Paper by Drying Technology Using
Laser Exposure
*TAKESHI ZENGO', SATOSHI HASEBE’, AKIRA
SAKAMOTO1, TOSHINOBU HAMAZAKI1, TOMOZUMI
UESAKA1, YUKARI MOTOSUGI1, TAKUMA ISHIHARA'

(1. Fuji Xerox Co., Ltd.)

10:40 AM - 11:00 AM

[1J3-02] Development of New Garment Printer
*Tsuguyori Kemma' (1. RICOH COMPANY,LTD.)
11:00 AM - 11:20 AM

[1J3-03] Nassenger SP-1 toward Further Improvement of
Image Quality
*Setsu Takeuchi1, Toshihiko Yoshimura1, Shingo
Tsubotani1, Yusuke Hanashima' (1. Konica Minolta,

Inc.)

11:20 AM - 11:40 AM

Oral presentation | Inkjet

[1J4] Inkjet (4) Image Processing/Image Evaluation
Session Chair:Masanori Nagoshi(Mitsubishi Paper Mills Limited),
Toshiaki Kakutani(Seiko Epson Corporation)

1:00 PM - 2:00 PM Main Hall (1st Floor, Keyaki Kaikan)

[1J4-02] Categorization and expression technique of
metallic design
*Ryo Nishizawa', Akira Takatsu' (1. MIMAKI
ENGINEERING CO., LTD.)
1:20 PM - 1:40 PM

[1J4-03] The Effects of Printing with Seven-Color
Separation Ink in the High Speed Inkjet Printer
*Masaru Ohnishi' (1. MIMAKI ENGINEERING Cco,,
LTD)
1:40 PM - 2:00 PM

Oral presentation | Digital Fabrication and 3D Printing

[DF] Digital Fabrication

Session Chair:Shinri Sakai(The University of Tokyo), Masatoshi
Sakai

2:20 PM - 3:20 PM Main Hall (1st Floor, Keyaki Kaikan)
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[DF-01] Droplet Deposition Technique of Inkjet in Printed
Electronics
*Atsushi Nakajima "2, Shinichi Nishi', Toshihide
Kamata'® (1. Japan Advanced Printed Electronics
Technology Research Association (JAPERA), 2. Konica
Minolta Inc., 3. The National Institute of Advanced
Industrial Science and Technology (AIST))
2:20 PM - 2:40 PM

[DF-02] Application of Organic Circuits with Inkjet-Printed
Electrodes to Lactate Sensing
*Rei Shiwaku1, Hiroyuki Matsui1, Kuniaki Nagamine1,
Mayu Uematsu1, Taisei Mano1, Yuki Maruyama1, Ayako
Nomura1, Kazuhiko Tsuchiya1, Kazuma Hayasaka1,
Yasunori Takeda1, Takashi Fukudaz, Daisuke Kumaki1,
Shizuo Tokito! (1. Yamagata University, 2. Tosoh
Corporation)
2:40 PM - 3:00 PM

[DF-03] Bridge Pattern Printing for Flexible Transparent
Touch Panel Applications
*Kye-Si Kwon1, Seongjun Kimz, Soobin Oh1, Md. Khalilur
Rahman'® (1. Soonchunhyang University, 2. Samsung
Electronics Co. Ltd, 3. Comilla University)
3:00 PM - 3:20 PM

Oral presentation | Novel Imaging

[NI] Novel Imaging

Session Chair:Yoshihiko Hotta(Ricoh Company, Ltd.), Toshifumi
Sato(Tokyo Polytechnic University)

3:40 PM - 4:40 PM Main Hall (1st Floor, Keyaki Kaikan)

[NI-O1] Preparation and Physical Properties of Metal-like
Lustrous Polymer Alloy
*Rihito Tamura1, Katsuma Miyamoto1, Katsuyoshi
Hoshino' (1. Chiba University)
3:40 PM - 4:00 PM
[NI-02] Preparation and Characterization of Solution-Cast
Metal-Like Lustrous Films of Water-Soluble 3-
Methoxythiophene Oligomers
*Minako Tachiki1, Reo Tagawa1, Katsuyoshi Hoshino'
(1. Chiba University)
4:00 PM - 4:20 PM
[NI-03] Effect of Polymerization Condition on the Color
and Structure of Organic Metallic Lustrous Films
*Minako Kubo1, Kenta Horikoshi1, Katsuyoshi Hoshino'
(1. Chiba University)
4:20 PM - 4:40 PM
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Conference Room

Oral presentation | Image Quality and Vision

[QV] Image Quality and Vision

Session Chair:Yoshihiro Hattori(Konica Minolta, Inc.), Yumiko
Kishi(Ricoh Company, Ltd.)

9:30 AM - 10:10 AM Conference Room (2nd Floor, Engineering
Research Building I1)

[QV-01] Consideration on a Correlation Model between
Visibility of Local Density Unevenness and Input
Image Characteristics
*Natsuko Minegishi1, Keiji Uchikawa® (1. KONICA
MINOLTA, INC., 2. Kanagawa Institute of Technology)
9:30 AM - 9:50 AM

[QV-02] Influence of Beam Spot Property on Graininess of
Electrophotographic Image
*Naoki Sakai1, Takuroh Sone1, Yumiko Kishi1, Naoto
Watanabe1, Masahiro Soeda1, Kohji Sakai1, Hiroyuki
Suhara1, Makoto Hino' (1. Ricoh Company, Ltd.)
9:50 AM - 10:10 AM

Oral presentation | Electronic Paper, Flexible Devices, Imaging Device and
Electronic Imaging

[El] Electronic Paper and Electronic Imaging

Session Chair:Kazuki Nakamura(Chiba University), Shuichi
Maeda(Tokai University)

10:30 AM - 11:30 AM Conference Room (2nd Floor, Engineering
Research Building I1)

[EI-01] What Is Difference of Electronic Conduction
Mechanism between High-ordered Liquid Crystal
and Crystal?

*Akira Ohno1, Hiroaki Iino1, Jun-ichi Hanna' (1. Tokyo
Institute of Technology)
10:30 AM - 10:50 AM

[EI-02] Specific Nature of Monoalkylated Liquid
Crystalline Organic Semiconductors for Organic
Transistors and Its Generality
*Hao Wu', Jun-ichi Hanna', Hiroaki lino" (1. Tokyo
Institute of Technology)
10:50AM - 11:10 AM

[EI-03] Molecular Dynamics Simulation of the Deposition
of Molecules
*Keyaki Yogome' (1. Konicaminolta, Inc.)

1T1:10AM - 11:30 AM

Oral presentation | Electrophotography

[EPs] Electrophotographic System
Session Chair:Yoshiaki Kondoh(Konica Minolta, Inc.), Yukio
Nagase(Canon Inc.)
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1:00 PM - 2:20 PM Conference Room (2nd Floor, Engineering
Research Building 1)

[EPs-01] The 1Q-501 Intelligent Quality Optimizer: Simple,
Quick, and Precise Color Management
*Kenji Kawatsu', Akihiko Shimazu1, Takeshi
Yamaguchi1, Makoto lkeda' (1. KONICA MINOLTA,
Inc)
1:00 PM - 1:20 PM

[EPs-02] High Speed Digital Full Color Printer RICOH Pro
C7210S/C7200S
*Jun Hitosugi', Tadashi Ogawa', Tetsuya Ofuchi’,
Kentaro Mikuniya1, Yuuki Sagimori1, Yuuichiroh
Uematsu' (1. Ricoh Company, Ltd.)
1:20 PM - 1:40 PM

[EPs-03] Adaptive Control of Airflow in a Printing Machine
Using Bayesian Network
*Shuhei Kobayakawa', Kazuya Tamura' (1. Fuji Xerox
Co., Ltd.)
1:40 PM - 2:00 PM

[EPs-04] Improvement of Reliability for a Corona
Discharging Device by a New Air Flow System
Applying the Pressure Rising Effect
*Yuki Nagamori', Yasunori Momomura', Masafumi
Kudo', Kazuki Inami' (1. Fuji Xerox Co.,Ltd)

2:00 PM - 2:20 PM

Oral presentation | Electrophotography

[EP3] Electrophotographic Devices (3)

Session Chair:Takeshi Menjo(Canon Inc.), Takeshi
Watanabe(Toshiba Tec Corporation)

2:40 PM - 3:40 PM Conference Room (2nd Floor, Engineering
Research Building I1)

[EP3-01] Evaluation of the Powder Adhesion Properties by
Friction Test
- New Index for Paper Characterization -
*Yosuke Tsukiyama1, Yohei Sato1, Keisuke Kato1, Isami
Nitta' (1. Niigata University)
2:40 PM - 3:00 PM

[EP3-02] A Study on Paper Feed Velocity in a Transfer
System with Elastic Intermediate Transfer Belt
*Takashi Hashimoto', Hideaki Kibune' (1. RICOH
COMPANY, LTD.)
3:00 PM - 3:20 PM

[EP3-03] Development of Transfer Process Applicable to
Various Mediums for Liquid Electrophotography
with Tandem-Electrostatic Transfer Method

*Taijyu Gan1, Takeshi Nagao1, Toshihiko Mitsuhashi1,
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Toshihiko Suzuki1, Nobuyuki Nakayama1 (1. Fuji
Xerox Co., Ltd.)
3:20 PM - 3:40 PM

Oral presentation | Simulation

[SI] Numerical Simulation of Electrophotography
Session Chair:Hiroyuki Ishikawa(Brother Industries, Ltd.), Masami
Kadonaga(Ricoh Company, Ltd.)

4:00 PM - 5:00 PM Conference Room (2nd Floor, Engineering
Research Building 1)

[SI-01] Study to Define Main Factors Affecting Electro
Static Jam and to Develop CAE Model
*JUN SEONG WOO1, Byoungho Yoo 1 Woon Kyung Kim1,
Taehan Kim' (1. HP Printing Korea Co., Ltd )
4:00 PM - 4:20 PM

[SI-02] Analysis of Mechanical Characteristics of
Polyimide by Using Coarse-Grained Molecular
Dynamics Simulation
*Tomohiro Seko', Masatoshi Todaz, Hiroshi Moritaz,
Tsukasa Matsuda' (1. Fuji Xerox Co., Ltd., 2. National
Institute of Advanced Industrial Science and
Technology)
4:20 PM - 4:40 PM

[SI-03] Development of TDCAE Model for
Electrophotography, and Application to Numerical
Simulation
*Yuichi Kuroyanagi', Kouji Fujiwara', Ryo Oshima' (1.
KONICA MINOLTA, Inc)
4:40 PM - 5:00 PM
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Wed. Jun 20, 2018

Meeting Room #2

Satellite Event | Satellite Event
[WS] Workshop

10:30 AM - 12:30 PM Meeting Room #2 (2nd Floor, Keyaki
Kaikan)

[WS-01] Discussion on Evaluation Method to Judge
Impact of Paper Lint on MFP
*Atsushi ITO", Takeshi MENJO?, Toshiharu ENOMAE?,
Yosuke TSUKIYAMA® (1. Information Services
International-Dentsu, Ltd., 2. Canon Inc., 3. University
of Tsukuba, 4. Niigata University)
10:30 AM - 12:30 PM
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Invited presentation | Topical Session

[lJs] Special Talk: Inkjet

Session Chair:Atsushi Tomotake(Konica Minolta, Inc.), Yasuhiro Sekiguchi(Brother Industries, Ltd.)
Wed. Jun 20, 2018 9:30 AM - 10:20 AM Main Hall (1st Floor, Keyaki Kaikan)

[lJs-01] Evolution Theory of Ink Jet Technologies - Progress by Component or
Architectural Knowledge
*Masahiko Fujii' (1. Fuji Xerox Co., Ltd.)
9:30 AM - 10:20 AM

©The Imaging Society of Japan
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Special Talk: Inkjet
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Evolution Theory of Ink Jet Technologies - Progress by
Component or Architectural Knowledge

BERE' (1.5X€0v o Re)

*Masahiko Fujii' (1. Fuji Xerox Co., Ltd.)
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Evolution Theory of Ink Jet Technologies - Progress by Component or Architectural Knowledge
Masahiko FUJII
Research & Technology Group Marking Technology Laboratory,
Fuji Xerox Co., Ltd.
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* T243-0494 #hA)IUL AT AP 2274
* 2274 Hongo, Ebina-shi, Kanagawa, 242-00494, Japan
e-mail: Masahiko.Fujii@fujixerox.co.jp

Imaging Conference JAPAN 2018
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Oral presentation | Inkjet

[1J3] Inkjet (3) Syetem
Session Chair:Kazuhiro Nakajima(Canon Inc.), Atsushi Tomotake(Konica Minolta, Inc.)
Wed. Jun 20, 2018 10:40 AM - 11:40 AM Main Hall (1st Floor, Keyaki Kaikan)

[1J3-01] Verification of Cockling Reduction Effect on Offset-Coated Paper by Drying
Technology Using Laser Exposure
*TAKESHI ZENGO', SATOSHI HASEBE', AKIRA SAKAMOTO', TOSHINOBU HAMAZAKI',
TOMOZUMI UESAKA', YUKARI MOTOSUGI', TAKUMA ISHIHARA' (1. Fuji Xerox Co., Ltd.)
10:40 AM - 11:00 AM

[1J3-02] Development of New Garment Printer
*Tsuguyori Kemma' (1. RICOH COMPANY,LTD.)
11:00 AM - 11:20 AM

[1J3-03] Nassenger SP-1 toward Further Improvement of Image Quality
*Setsu Takeuchi', Toshihiko Yoshimura', Shingo Tsubotani', Yusuke Hanashima' (1. Konica
Minolta, Inc.)
11:20 AM - 11:40 AM

©The Imaging Society of Japan
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Inkjet (3) Syetem
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Verification of Cockling Reduction Effect on Offset-Coated Paper
by Drying Technology Using Laser Exposure
Bk RE . RAME. RAS. RBBE'. LR &M x REER| BREE' (1.85X€0v o 2%R
Kit)
*TAKESHI ZENGO1, SATOSHI HASEBE1, AKIRA SAKAMOTO1, TOSHINOBU HAMAZAKI1, TOMOZUMI UESAKA'
, YUKARI MOTOSUGI", TAKUMA ISHIHARA' (1. Fuji Xerox Co., Ltd.)
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Verification of Cockling Reduction Effect on Offset-Coated Paper
by Drying Technology Using Laser Exposure
Takeshi Zengo, Satoshi Hasebe, Akira Sakamoto, Toshinobu Hamazaki, Tomozumi Uesaka,
Yukari Motosugi and Takuma Ishihara
Marking Technology Laboratory, Research and Technology Group, Fuji Xerox Co., Ltd.

High-speed inkjet printing system for offset-coated paper is growing in recent years. Laser-drying
technology can heat only the ink without heating the paper faster than conventional dryer because of its
high power density and near-infrared wavelength. Therefore, this technology has advantages applicable to
various types of papers. In this article, we demonstrate that this technology can suppress cockles both thick
and thin offset-coated papers. Furthermore, we verified that shorter interval time from after printing to laser
exposure is more effective to suppress cockles.

© —MuHEA BAERFES
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E-mail: takeshi.zengo@fujixerox.co.jp
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Fig.1 Experimental setup
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Fig.2 Experimental setup for observation of cockle
using laser displacement meter
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Fig.3 Ink and paper temperature and remaining
water in Ink and paper after laser exposure
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Fig.4 Effects of suppressing cockles in thick paper by
laser exposure in the paper profile of view
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Fig.5 Cockles changes in thick paper by laser
exposure

Imaging Conference JAPAN 2018

-1J3-01 -



© —MuHEA BAERFES

1J3-01

3.3 EHED L HIHIZR

X 6 1%, X 4 T/RLEZERERUCHNEZER
(73.3gsm) CHRAIE L 7= 527~ 3. HITEBAAA S 3sec
%o LbEk@IE, 72 L (0cm?) TIHERKE Y
HLODOEMNEL RELTNDZ ENbhb. —7,
1L5Jem? BB I LbITIZ L A E 2L R TH Lb
MHINEN oD Z L 2R LT, FIEFRE G
20sec % LbIgIk(b)iX, BRE2 LTl S Fmic
IR ERET, LbOEXRTEIZENML TS, Lk
RO OREFRR 2B L= 2 A, LOBEET
HEFEENEAEL, LOOENHEZ D2 L 2R L
TnW5.

1
= OJ/em?

EO5

- T *, TN o
S ~ o e S
[y 0 :.__‘,..—\‘T...‘___',ﬂ.—f—-\_J{_\Tf\_.—-
9] .. ¥ e

T ‘\ﬂ._"- =

: \

—é 05t 158J/cm?

O

0O 10 20 30 40 50 60 7O

Cross Direction Position [mm]

(a) After 3sec

;
= OJ/em?
E 05 J
a0 W__;
2 0 5 7 Y 7
T N S
A
$-05 [15J/em?
[®)

O 10 20 30 40 50 60 7O
Cross Direction Position [mm]

(a) After 20sec

Fig.6 Effects of suppressing cockles in thin paper by
laser exposure in the paper profile of view
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Fig.7 Cockles changes in thin paper by laser
exposure
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Fig8 IZL—W =Mt A & — L L5 Lok
WEFEhZRT. L— =¥ —1T 1.5)cm?
Ll HIFhbL—F—EETOL o Z—rL
DELNEE(0.15sec), LB TR, 4 v 4
— LIS EWEA (L.5sec) 13 L 23N R B REfE 23 R <
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L ENCEEER DK ZFRET D LHESLHIC LbEK
BWCTEDLZEETEBL TN,
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Fig.8 Effects of suppressing cockles on thin paper by
the interval time from print to laser exposure

4. 23aL—2aVICLKEER

4.1 BBITETIL

B THE O NTRECRSE - IHOEITB L O
— MR LD U OV TELRT
B2, Abaqus ZHWT I U I NRET LV THERE
By alb—a v Uiz, HRGHE ORI X2
ETET ML, AROKGRZ LIRS Sz,
FRIIRIERIERET L TH D LIEL, 1 7N
1215 L TV D IR T — RIS D v o 75
ZERELREY.

4.2 fRHTSRM

FIREAME I — R 22 % O 2. R 1SR OR
FENT A=F 2T KRB x,y, 2 ZTNCHHIK
O MD J71a], CD J51al, JEE Az RKT .

Table 1 Simulation condition

Physical property Coordinate Value
Non-printed X 6.670[Gpal
area y, z 2.615[Gpa]

Young's modulus
. X 1.780[Gpal
Printed area
Y, Z 0.690[Gpa]
. . X, Z 0.3
Poisson ratio
y 0.163
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HUEITIEAE 100 um, KK 50 um (FHARIPERI L),
MD ST > a > 1. 6kef EHUN, FHEGEIGILX 2
(RS R (B RS 60mm X 10mm, J& PHIZ FHEEEE)
A U7 RBIRS B L OEGHOIAER L T A —X
L L7

4.3 FEITHER

9 |ZJZHE (100 1 m), 10 (2% (50 pm) D A7
I NFER (CD FHE) DY alb—v g UiERERT
(GERR . L—V—WE b, kR v ——MRE7%
L). T A—=FDMIAEDREIZLD B v 7 VAT
RES S, JEMRTITIEER 4% (FRETHE 1%),
A7 KA DIRFHEIRE 37.5 um, FEHLTITEE R
4% (FRGTIRF 0. 5%) , =B HEEE 25 um D & X, Ty 7 v
S B X ORISR (M4, X 6) & BAf
WCHEIBLL-. By 7 voafmiRE, 8L CIEmEE
BB & EHgE ORIE DA (R & HNIZ 1T 5
VT ERGAMMAT) L EGEOM RS & DT A
WIRTET B VW2 5.

water swelling ratio
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—é L

o -1

O 10 20 30 40 50 60 7O
Cross Direction Position [mm]

Fig.9 Simulated cockle profile of thick paper (100um)
with/without laser exposure
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— 0.5%

1
05 r
OWM

-05 r

Cockle Height [mm]

-1

O 10 20 30 40 50 60 7O
Cross Direction Position [mm]

Fig.10 Simulated cockle profile of thin paper (50um)
with/without laser exposure

WIZ, BBRISBLOAERICL 20 v 7 VIR
27 Tt faN

11 0%, BAERAEE LI DD v 7 IVE SIS
KT HIRBIES DR BEEZ R LIEZLOTHD (FAHE
100um [X2&RARDEESRM). A2 7 KDDRD
DETIZED Yy 7 VB ERREL RAERZRL,
RN RKEWVIEERENRE L 2D Enbnb.
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Fig.11 Dependence of penetrate distance and water
swelling ratio for cockle height (100um)

b. &

A 2T DI R TN T & 5 L — — izl
Wiz T, 78y ba— MEO LozhEz
WEEL, UUTOMREZHT-.

=P —HENC LY, TR A 7K
DEBBIEDLZ LT, JEMK - HEEDITLDZ
flcxs.

cHIFHROL— X A I TR NTE,
K VELS LbhbEifHtx 5.

1)

2)

3)

4)

S5

Akira Sakamoto, Manabu Numata, Yasuhiro Ogasawara,
Mami Hatanaka, Yukari Motosugi, and Naoki Morita, Laser
Exposure of Dry Aqueous Ink for Continuous-Feed High-
Speed Inkjet Printing, J. Imaging Sci. Technol. 59(2):
020501-1020501-7(2015).

Takuma Ishihara, Akira Sakamoto, Satoshi Hasebe,
Mamoru Fujita, Takeshi Zengo and Toshinobu Hamazaki,
Application of Drying Technology using Laser Exposure to
Hight-speed Inkjet Printing System and Verification of
Inhibiting Effect on Image-density Inhomogeneity, ICJ2016,
101-104(2016).

Tetsuya Hirabayashi e al, Development of the Coated
Graphic Paper “OK Non-wrinkle”, SEN’l GAKKAISHI,
Vol.59, No.11, 363-367(2003).

Motoharu Nakao, Satoshi Hasebe, Ryosuke Takahashi,
Takashi Ogino, Study of Paper Deformation Mechanism in
Color Inkjet Printing Process with IR Heater, 1CJ2016, 105-
108(2016).
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[1J3-02] NewH—X > KT V4 —DEF
Development of New Garment Printer

"R wE (1. KReya-)

*Tsuguyori Kemma' (1.RICOH COMPANY,LTD.)

[ERBICEBITD VNI NRT a4, FiTzRRAX VY NTY V5 —,

B - 327 b - BUREY - BRBFEEZATEE L KM,

LowCost: * - TV KY—FEFILE L THRE
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Development of NEW Garment Printer

Tsuguyori Kemma

HG Project Team DTG Development Room Industrial Printing Development Center
Commercial & Industrial Printing Development Div. ,RICOH COMPANY,LTD.

RICOH Ri 100 is a direct to garment (DTG) printer released by Ricoh in November 2017.
RICOH Rh 100 is a dedicated fixing machine. It is easy to handle even for general users. In

order to realize it, it is necessary to be "low price

small size" "high safety” "easy operation".

In the text, we introduce technical points which realized "compact”, "high safety" and "easy

operation”.
1. [FEHIS

1.1 H&

FUOBNT 7TV r—a O &,
ALV TOHLNED3 D ~OFIENFEHE Y
D0h5. T v V%D lGarment (ACK) | ([T E BN
F9 A8 % DTC(Direct to Garment) 7V & &
g 5. DIG U v ZidAxr7 U—EIE R0,
fRE B, H—A L MR LTRAR Y 55—
a2 VHIRZAT ) FOHRLIEBR I AT L THS.

PERD DTG 7Y &%, Tlikg ) [ A K| T4 |
[BfEME) OBLENS, — o —V =R <Y
I EZIZ AR D BTV R o T,

1.2 %=

Ja—TiE MERFOBEENE LD, KEIZR
LZHLWT Y RUBZAID 720 E W S NN D,
= —THFRICIWY x5 L D72 DTG 7V
DRI EIToTE.

a7 N ThD MRS T2 37 M TE
WA | T EERE] 2B & L7oR5R, TRICOH Ri
100) &, RICOHRi 100 B E#EH ™ RICOH Rh 100
Z 2017 4F 11 B BT 5128 7. (Fig. 1)

x|

Fig.1 RICOH Ri 100 & RICOH Rh 100

* T 243-0460 #h43)1| &4 iR 2-7-1
%k 2-7-1 lzumi, Ebina-shi, Kanagawa, 243-0460, Japan
e-mail: tsuguyori.kemma@jp.ricoh.com

B a7 N EERT DA OMKNZ KD A
F 472 RICOH Ri 100 & RICOH Rh 100 {2\, %5
W2 Ta Xy by TEnweetk) T EEE] Ok
WG LT RN et &, ZUc o TR H
TR DWW THRRIT & fiFFL 21T 9 .

2. BEHE

FPIFREOMEIZONWT, FT 5.

2.1 fEHER

RICOH Ri 100 |Z5EiB D@ Y DIGC 7Y » # Th 5.
Fig.2 TR T8Y, A7 V=y bHFRITL D
DI —A v MCEEMFT 5 HNTH S, FHIFHRIC
=R~ EDA 7 ZINEER S/ 5 %I RICOH
Rh 100 % 5.

Inkjet head
Ink
SbbbbbABLOLOLNND
G t T weweessewsescOCOTT T
- armen

Fig.2 DTG method outline

2.2 BUAMMAR

RICOH Ri 100 O HL AR DML & Table. 1 12777 .
H#E D%, itk DTG 77V > 2 Otk OFRe 9 5.
RICOH Ri 100 1A > 7 ##H L T\ 72w, AA
VI DOREIE T — A SO TS EEEZ T
AT 2 F N\ HKD8THD. K, HA > 7 I3
B S N LB Lo W e WO B H S, Fhic k
DEMIN A T F U AEET D%, oS
ko T EEE) (2~ F L2 &) L, RICOH Ri
100 (2 3E# A2 L TunZeu.
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Table.1 Outline of specification

RICOH Ri 100

Company A Company B

Corresponding ink CMYK

CMYKW CMYKW

Image Resolution 1200x1200 ap/

1440x720 dpr 1200x1200 dpr

© —fikHEAN BAEHRFESR

Print speed / A4 size 80 sec 50 sec 58 sec
Print size A4 A3 A3
Size (WxDxH) 399x683x293 mm 985x1425x490 mm 1400x1300x550 mm
Weight 25 kg 82 kg 120 kg
Al CIX A3 A X & 72> TV D HEIRIEEFH % A4 3 <k R

AR LEEEBEIT, Bga 2 v Tar X7 b
ERT D2 Ths. TG RENG S, M YA
R CEREZ 2T RIABNHST-OH—KTH 5.
[z 37 b ORI BT EREETHERE ]
RV A X THY, oK 5E BRI,
FEA IR A — D OHER-HEE TICBE I STV S,
FER, JEHIEEE T O ROICERE FTRE A XD,
Z BT HEN KT

2.3 fHBLERME

Fig. 3 ([CHEFNEA R RICOH Rh 100 |&7E %5k
HE (Stepd) 720 Tix 72 <, AIFMIOT 4 1 U HHE
(Step2) b P,

Step2

~e

m Iron the garment

Step4

Set the garment in the cassette

X PRy

Fig.3 Outline of use procedure

WD DIG 7Y > Z Tk, EEHELTE— T
VAZEMHLTWE, Z0%, EIFHICT—2A2 b
ZROAL, e— TV RIZHE Y T D FIEBS
B Tdh - 7-7%, RICOH Ri 100 & RICOH Rh 100 T
E, T—A FOFty FRIERREL T

Print on garment

3. FEETHERL

WIZBH a7 M EERT HDICKRELSFHE L
TV DB 2 R Z DWW TCEBAT 5. Sk DTG
TV B EDRERENLARA  ME, BLTD 2 1
ThD.

- RICOH Ri 100 = H & &1
ENBRICOVT, FEMIIZAT .

3.1 kv FFR
WD DIG 7Y > ZiX, Fig. 41T T8Y H— A
v bty MERABHREK & — b LTV .

Fig.4 Conventional machine configuration
Zhuzxf L, RICOH Ri 100 1%, Fig.5 /"3 Y
H—Ar ey MBEEy FHFAE L, #E LR
e T oM s LT,

Fig.5 Separate cassette

PERD DTG 7' o HDYE, H—A ety b
TOBEOIEEEEZBET DL, H—RA by M
BREZEARENORESBEHIEDL FROH =
DYMBERELD. kY, e L TRBOKR
N T LE .

—hhty NEMEET HHET, H—AL hok
v MTZIERENGEVE SN D, T L0 i
BRIV LA BT 5N HRT.

X, H—=RAr +Dty M7z ERLEZE0 T HE
%, WEOBERIICTE ST A— A bty FR
Hk2HEE2EWT D, DEVEEBOD > haf
FA+hiE, #—Ar bDvy MTANEEEDR
NFow 7 B3R BT, AEEOR EARNS.
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Fig.3 C/RLTZEY, Iy MIH—A bE—
¥ b L72%%I1%, RICOH Ri 100 & RICOH Rh 100
~DHEy FOHLANDIHZOIEE L 720, [ EfH
1Bl ZEBLT HHEN/HEKTND.

3.2 RICOH Ri 100 B E &M

WERD DTG 7Y 2T, A V7 EBEDFIEL L
TEIZFigb6 DX I RPHOE — R T L ABRFEH S
ns. e—= b7V RIT7 A ar LRULBJRNEH
LTWAHEETH D%, BEMENEWEITE 2720,
X, DTG 7V A ARIR E IR E RS BT 5%,
F—ZVOBRBEBEENIRELLRDENIT AT v B
bR ERo.

Heater

Fig.6 Heat press and its installation

Ua—TiE MaWnweaetk) a7~ ZElkd
%%, B EEHE L L Co RICOHRh 100 Z BA%E L7=.
Fig. 7oy, BERTRET HIFICLVEREmMEL
Bz, Tav Ry b ZEHLTW5S.

Fig.7 A view on the top

RICOH Rh 100 1%, 45 D % D EE 2 8L 5L N ER I A
LTHEY, ETHREESHLTWS. SF 0 BUENEH
LT, FHREL Iy hOHLANDOIEEE
720, BRI HRN D ATEEMEME L, T oA TRk L
DH TRV ZERBE LTV,

Fig.3 THsrL72i@Y, RICOH Rh 100X 7 A =
vk TER] O2O0REEALTND. L3—
oYV EZICKY [TAawr) b TEE) Wiz
1TT5. [7A4ay ) BRI, BYRE T — A2 hREI
DEHEL, H—AL FOYUEMITIL, BREZEN
BH5H. 2KV T—A L FEEOFHEHEEZEDD.
A7y MEBERIL, A~y R EEITEAR
EDU VT T AEENEBRLE IS 2 DB
L, H—AV NREOVHEEZFHDDLEN, 7V
T T ANEE AT D FICENY, R BT
RGN E A A ENFREE IR o T
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Fig. 8 (TR d@Y, E— T LV ATOAL VI EH
T, BIR~OBEMEEN 2 SND . BYR~D
DELDENLAT— A NOEREIZIE, @BE Y
AR R=EE PRI, BRSO A 7 HRE % [k
LTW5. FHIZ% L RICOH Rh 100 D4R 22 K Rk
ELTC, EEMESNETOND. 2L, Ui
KIMEEL E LTHREThoT=v ) o= —% 0
TWLLARWESKIEZEBLL TS, Ty U=
PR—=N—%ty ML FREZASER LK, 2
b [EHEEE IR ->TNS.

Heater

[\/Silicon paper : ;
[ A

f“~Garment after printing A

<. Heat press machine> < RICOH Rh 100>

Fig.8 Difference in fixing method

4. ERT B HDEIMERE

SR OFFERI 2 & T ET, A 7 ERICH
TOEIENE U, Thud, FEEEfERE 7
R 2 EINRETH 5.

4.1 JEEpEETRNOBFE

Fig. 8 IT/RL7ci@Y, —MXACHERD DTG 7Y
ZITHEERS R TH Y, HEMIC L 2B D%, 7
— A2 NREMBDHBREITLZE LS.
WHCIEEERS F OGS, BJRe T—A v MR
mOMICZELREDFIET HH T, B2 EEN B
FHRED QAR O EEZZ TS 0D, BERMICE
FEARFEI K DV BT &V ) [EICENR S,

4.2 VEEREM

DTG 7V 23k oidn, H—A v FERmZA
vV xy MR CHEHENTT521E8 X THS.
ARG X, A > 7 BERY D3 E 25 L7 IRRE
Thd. (T—A2 NAERELFRICREALTNDD
SRS ETANRY

DXy, VoREETA > 7 [EAE E NI 0 MEN 7255
B, A7 EBRBE L Fig. 9 ITRT Lo, S
NHEHETNDO I IR ZDBIGR L2 5.
AR E T — A2 b ETEESIELITE, A
VIR ORI SE, B R RV R T 540
NA =R EENTRERN DD, EDh, B
MARFThoToGE, BERBIE LI WIREE L 7
S>TLE . EEMBXDOGE, BYRLET—A2 b
REMOBLZEDER (T VT T AV, L7 D
EAEMIC U CEERKNTL25.
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Fig.9 Falling due to washing and images

4.3 ZUTTURET—AV NRERE

Fig. 10 1%, B\JR L — A FEHEE TOMRHE (7
U7 T2 AP, T— A v N ERIREORERS R4
RFICTTry RLIZb D L%,

Heater

1 [mm]

2 [mm]
= =3 [mm]
— =4 [mm]
—5 [mm]

Clearance —
/|

{
=

Garment temperature[ €

Garment after printing h Time [sec]

Fig.10  Clearance and garment temperature

77T ADY Imm~3mm OFEEL, REEFAY 12 22
THH—A MEREREDENKEL, 2 IUT T
AN R DHENREWVEHBETHLENGND.

BETHH— A MREEEOR SR MEZEE
T5&, Z7UT T2 3m KV RE WVEEZREFD
HVMEICRET 2 FEN/EE L. L LZOHA,
HODOEEMREEZE S £ TICET AN EL oo
TLEI EWOMERD L. TEHEORKE, 5
BRIZ D3 2 R O IFHIELL 3 3 LINTH D, EAE
SET E£ CORFM BAEEZ 3 2N E LTz,

PLE X v depEiE g T RSB W T, B SRR & A
HEL LoD, JHODOEEMEEZFD AT, Hk
LRV VT T AERSEETHENEE LV,
DEV VT T UADIE DX EATITNEL T D
ENHRD D, &) FEN B ETRRE L 2 D

4.4 7VT7 T ADIELOEER

I VT T ANEL DL HEK L LT,
BE[K 1 RICOH Rh 100 OFNLITH o
2 Ty hOHT—AL PREETOIESHE
Wi eind.

ZK 1 125U T, RICOH Rh 100 O NG %2 7 &
v NEE D DB E TOSHER MR D &2, A
EITHRNT L AERE E L, SHEAZEDREA LY
DLIR R E LTz, X, 324 - HEZENET 2 0E
REZERL, METRICTEHTF v 7 2FE L
TW5.

FR 21220 T, BT FOBERIZZT HFE0N
Hks.

PR 2-1 HT—A L NEOEWILDIEHOX
FK 2-2 XD h 'Y NOEF
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K 2-3 Utk y OV DX

BEK 2-1 122\, Fig 11T T@Y by 7
TTUHEE A EREE S L, @S FROMER D E D
Ty N7 U—ATITOMAE LT, 2k, &
v NESNTEH— AL NDIEBSGY T T T D EIRA
ek, Wy FNTON—A 2 NERHEESIIEDD
A

<Thin garment>

Movable platen

Cassette frame QI e

4

D

L

=t

Movable platen

N

Fig.11

FK 2-2 |[Z25W T, Ity FNEHOBERERMIZD
WTIE, BERIZHEWT LA W, L
I AR E A AV v e NN e ¢ el Y =
BE. X, ey NI T7UomEE, FRENHLS
SENIFRNWT VI EAME E L CRELE. Fmiaik
FEMELAEL, 2—VE YT A IZHEE LTS,

BN 2-3 1225\, HLUE TR COFHEHL A H sk
LHRERLE L, B EDIES & 2WINT D FiEE
BH L.

PLEDORHSC LY, EEWMERED 7 VT F 2 Ak
FE omm=E Imm % BZERKT D EAN K, EELBRRER 3
STCHWOEEMREE S D ENRHFKT.

5. EhHYIc
a7 FTHDL HEMEE 2237 M TE
WA | TR 23T 5 DTG 7 U & % B
HKLTEFEICLY, H—RA v F~HIFT 5L 05175
ML HAIT L e B 2 BT D F0 kT,

BHTITONTZA X MR T EI25 % < 20
Lz A, VU bPENETVy YR b=y
T FIZSNTEBERIARYIELZ D THY, £
B HAERMT E WD PO bR R KD
RS,

Ja—L L THRFEEBELTHDIT—A L TV
VHEDBREE N T, H— A h~DEH FIER,
Z ORMGH TEICOW I RIRE TH - 7228, B
HEBLT—EYOMAEZERL, FEibiclE
SRS iN Py

S5 3

1) Hisato KATO,Katsunori GOI, and Naoko NAKAJIMA,”
Inkjet Printing System for Textiles”, Journal of the
Imaging Society of Japan, 48,pp.285(2009)[in Japanese]
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[1J3-03] NASSENGER SP-1 2 5742 ®/EE{ICAEITT

Nassenger SP-1 toward Further Improvement of Image Quality
R E, &N R, A EE, BB BN (1. 2=h I/ LI%REH)
*Setsu Takeuchi', Toshihiko Yoshimura', Shingo Tsubotani', Yusuke Hanashima' (1. Konica Minolta, Inc.)
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NASSENGER SP-1 & o ad|BEELICZREITT

B

NASSENGER SP-1

q&, 58 B2, (£
=% I ) VEERELT

By, TN

T b 2 BR FEAHR

toward Further Improvement of Image Quality

Shingo Tsubotani, Toshihiko Yoshimura, Yusuke Hanashima and Setsu Takeuchi

R&D Headquarters Business Technologies KONICA MINOLTA, INC.

Printing on fabric is mainly done by screen printing, and the production amount is about 30 billion m
2 in one year. On the other hand, inkjet printing started at the end of the 1990s, but the progress of
digitization has been slow, still only 4% of the market share. The printing speed of the scanning inkjet
printer was less than half of the conventional rotary screen printing, which delayed the shift to
digitalization. Under these circumstances, Konica Minolta released the single pass printer NASSENGER
SP-1, which is equivalent to the rotary screen printing, but it is not completely substitutable for image
quality, and further improvement in image quality is required.

1. [FL&HIC

ik b~D a2 — R Z BN S R0, I
27V —VHRNZ X > Tt TR Y, AERITE
HRTBE LZE—FMIC 300 B STV 5D,
A2y b TV 2 =2k DTVZ AR
1%, 1990 O DLVIZIILE->TNDHLDODOTY
ZNALDERITIELS,, TORIZBETYH 4%FRE
WCEEFoTWE, (ERkOARFY LA TV
Y B —TIEHIRGEED, o — & Y —X 27 U —
VHIRNZ X B 0ERERO¥Sy D 1 LFTHY, 2
DT D EMME~OBATEELHE TV, L L, i
Ty ARNT 7 varyORBEIZED, [EROENM,
KEAEFEICINZ, ZFEAEE~D =— XN E > T
B, HIREEE X, B CTOT ¥ Z VEIRI @ AP
HERRDENTND, Z ) LETHERILSZ, 2=
J X ) NEE, 201644 H, S TR ATF Y B —
NASSENGER SP-1 %V U — & L7z (Fig. 1), ERDOT
A OVHIN G, ek ob CRbmETH L —
2 =27 )= R ERIEOAEENR CTEB L,
oL, m—%U—27 J—2 O & e, il
BOMHIZE W T, 2 COHRIMBAREEFHRE/Z2 DI Tl
2, THENBIXSORIEEN 2RO LT
Do AFETIE, VU — ALK, & 5705 EEICMIT,
BB L CEEIRORNEIT O,

* T191-8511 FAHR A BT S < B 1 Fit
*k No.1 Sakura-machi, Hino-shi, Tokyo 191-8511, Japan
e-mail: toshihiko.yoshimura@konicaminolta.com

Fig.1 NASSENGER SP-1

2. MiEES
2.1 Z7ARTZ77viar OB

2000 FALEETADS, T AN T v a v
LEbND SPA (78U VL NTEEE) DIRFETEHE
MEHELCE, Zhix, Eo7=bD%5ES | T
2 TN bDEED ] MR THDL, ZDD,
A Z OBEICTHATT 22148 L, T & R Oly
I CIFEAICAE D, EWVWH Z EMMUIETH D, 2T
Ko THAMHE 30% T H RSN H D REEIC/ > TV D,

2. 2 LR - KEAPE - BN

Wi b &= ) — K ¥ A LJEHEIX SPA D E Y 3 A
BT INVER SE DT DITIIMNIET, 7Y > MCE
THHIRNE, BENSY U TAVHDE T, HAD LR
e o TND,
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[1J4] Inkjet (4) Image Processing/Image Evaluation
Session Chair:Masanori Nagoshi(Mitsubishi Paper Mills Limited), Toshiaki Kakutani(Seiko Epson Corporation)
Wed. Jun 20, 2018 1:00 PM - 2:00 PM Main Hall (1st Floor, Keyaki Kaikan)

[1J4-02] Categorization and expression technique of metallic design
*Ryo Nishizawa', Akira Takatsu' (1. MIMAKI ENGINEERING CO., LTD.)
1:20 PM - 1:40 PM
[1J4-03] The Effects of Printing with Seven-Color Separation Ink in the High Speed
Inkjet Printer
*Masaru Ohnishi' (1. MIMAKI ENGINEERING CO., LTD)
1:40 PM - 2:00 PM
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Categorization and expression technique of metallic design
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Categorization and expression technique of metallic design

Ryo Nishizawa, Akira Takatsu

Development Division, Mimaki Engineering Co, Ltd.

In our living space, there are many metallic tone materials such as a mirror, a metal, and metallic paint.
People think that visually a material is metallic tone; however, the appearance and texture of the material
are not the same. And there is no method to quantifying them simply. In this report, we have defined the
design of metallic tone materials, depending on color tone and glossy feeling, and then categorized them.
In addition, by applying this study, we will propose a technique to improve metallic design in metallic

printed media production with inkjet method.
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The Effects of Printing Processes of Seven-Color Separation and Sequential Color Print in the High
Speed Inkjet Printer

Masaru Ohnishi
R&D Division, MIMAKI ENGINEERING CO., LTD.

Multi-pass Serial Printer (MSP) method is suitable for wide-format print, and has been widely used in the Sign Graphics
field. MSP using a low temperature print heater and evaporative drying type ink, has a problem of blurring in printed ink.
So that high-speed printing could not be performed. However, for analog printing that can eliminate the blurs by adjusting
the ink viscosity, multi-color separation has been used mainly to improve color rendering properties. We are now report
that by adopting processes of seven separation color inks print and sequentially each color ink print, not only improving
color rendering properties but also reducing the blurs and usage amount of ink at high-speed printing effectively.

1. [FCHIC
FIRlE 1] 770 o % Ot KE &L, A

ZOWET, RATE 2k EEL LE
YMCEGBK D 5e4 7 (A F= e, 1Rk, 2IRB L3

© —MBHEEA BAERES

THA LT DORETH D, FIRITE, HRGRICE
DOETA 7 OREEEE )55+ 7 nPa-sec F2E
OITEIR L, BIRITA 7 OREIZ L VLT
W5,

—JF, BEONFRALY TN Iy b
7Y K (MSP) Tlk~v RCTHHATREZ R A v 7 DR
FEM, 2 OmPa « sec BREELL FIZBRESNTWA 2D
(2, BAORMEILET CENRWRETH D

HoffE CIC R % B9 2 ORI A > 7 &
9 MSP IZBWTBAZIET 2I2idb 72 &d
1000mPa * sec FEEN LA B T, A v 7 OIEEE &K%
S TCOEKEAZEERICIT O RERNDH D, L
L. mpfﬁ%énfwéf)ybt X — DR JE
1L, J RVRERAERET 572 DI2iX 50CRE LLTF o
ﬁm:%%#éﬁ%ﬁ&b\%&ﬁ§%$<f%&
W, FD=D, BHEIEDERE T T AT
DITITHANL R - HFEM 720 OA v 7 55 E 2 (KR
TEHEULERHY, v LFRNZAFY v hFREH - T
W5, ARG EE R DB I R DITIX S AEDY 16~32
PLbEE720 | mEE L &L RIS 7Y o4
DIBLNKEE & 72> Tz,

BekDA IV MBI HEEG5 D% I
HAMOWELZAHE L TWDEI LD THE, ZDI-
. WNC THELEW, L0207 —r 026477
27T AL TMCKk +0.GKEEDA 7y F&E
I 6O ERAL TS HEONREN,

% T389-0512 = Iy WL AT 4T £, 2182-3
*k 2182-3 Shigeno-Otsu Tomi-shi,Nagano Japan
e-mail: ohnishi@mimkai.com

W AT ¢ 7 ETHICT 5 L TRT 2 IRE S
wlEx 7Y v A (LT, eI alEr ) H
WD & ABCREE 7 ARG R A D A f D MSP T,
ZLWiBAMEl L EE T ) v RN SRS Z L
ERGELT D TH D,

2. FHMELI=2AKXDERHA
212789 HRARK

AR D 5L T ORI, RO TH 5,

A7 Y EMMPBA T R~DEHBDOEE ZHIC
LB e, BrOERODA 7 1KHEE o (o DK
A1) 358 RATRINDGLIIZ ﬁéY
M&E2WERPIKLIZEASN LV ITEDa D L HITHE
BIZEBT D,

aY + aM = «aR (1)

Fig.1 [Zfl/R L= YNC A > 7 DA G bET — X
Z. 31 (YMC) & 4 % (YMCK) & 7 4 (YMCRGBK) T
Uy b LIZBEORA v 7 D% Table 1 (2
KxR LT, Tablel 2 HIRD Z ERGND,

(1) 4 BRI E A o 7 BD 100% 2B 2 54

ab. TSR TIEEIZ 100% LTIz 5,

2) 2B /T HECOEBRT —X T, 465

LY 7RSO NEA 7 &I DL 0D,
Q) W IR A Z ENT 7B » M5

BREIER FRTIZ 1 >—REDHDTFT — & &[5

. MA T BT 100% AR &R D,
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100 3. =B
-1 BHERTEELTER

- I SRl *

Fig.3 (0B A RIITE /S5 — L WERE 7T,

Y M C Y M C Y M C Y ™MC 5mm A O HOLERFIZBAER DA 7 TFY R
Data A Data B Data C Data D L. #FOEBICERCOBEAEZ T o T 5, 7V

Fig.1 Examples of combination data of Y and M and C. v MEIZNID 7 U o DR JEIICIB AT E 45 D
it a ZHET D, BAHEIL, FHa OREMEE Y,
Table 2 [Z/R L7 HIEEEHEIC LD, O0K), A, X
(NG) > 3 Bef& 20 tF TRt L 7=,

Tablel  Total ink volume printed with three, four and
seven colors inks by image data shown in Figl.

Number of | 3- colors 4-colours | 7-color 7-color + —
Color sequentially Test Print picture definition of blur length
color print a;PrintWidth(=5mm)
Print Data Fig.2-(d) / Mono color d; Blur length
A 220 140 100 80
Mono,2nd or RGB
B 200 140 100 60 Color a
d
c 150 150 100 50 5 mm
D 190 100 80 60 . . .
Fig.3  Acalculation method of blur width.

2.2 REANBIERTT X

WREGNENER T &1L, RO TTTH D,
Fig.2 IZ MSP IZd51) D~ FORLER %~ 7,

Table2 Evaluation standard of blur length.

Fig.2 ()73 4 B o 2 T—IZHV 541 |Judgment| Judgment condition |  The enlarged ratio  |Blur length (mm)
TWAHELE T, YMCK ~ > K23 Y il 5 miz— 12 f 0 (0K | 500 £ a <505 <1y < 0.05mm
ATV, DI MCK #5fy R XTIICTH LA 5.15 < a < 5.25 T4~ 2% < 0.10mm
TEE L= tlmk iAo cd s, £z, (o) X (NG) 595 < a 2% < 0.10mm £
e~y RECEOE F TT7 0D~y REFEL
Ehces, 32 FHEERE T R EE

Fig.2(iF, 1kEaE 2~y FETHL, 3
REUT TR L R CHNCRLE LB TH 5, RS

FTAM R4 (2 1 Fig.5 o> FFAM FH i 2 F L 7=,

Fiz, TV NEEIIROEY TH D,

Tix, ZoOFRERBOINENRR G EFRL T 5, (DBHZ Y v %« UJF-3042Mk T DUERE. ~ F
. o B 28 50 & HER s L OV v 7 AcHf
X axis; Media transfer direction Y axis; Head scanning direction (2) ff e 900 X 900dpi
YMCK H
l : |C }me BEEMAT 175 MAELA PET 7 ¢ /L Al
ORI IR oo oo xmtsnsm ;a5 20cncim
[, vverosk M fsecong R SXEOSINA B REICH 2, LEDRIRSIINZ, b
Only one headis : colorinks < 2 B DHAINT - He il L CHALIER - AT 7= 0
moved inX-direction [ ] ¥ DA 2 I HOEREDWHAT B DT, A > 2§l
@) (b) (c) (d) MicE2 Loicks,

Fig.2 Placement of print head.
(a) Case of conventional 4-colors printing., and experimental
method of sequentially print.
(b) Case of perfect sequentially printing with 4 -colors ink

4. BREBE
-1 L2 7BSRAR
Fig.2 (DIERD 4 thr~ > FELE R &L O Fig.1(c)
{Z7R L72 YMCKRGB @ 7 i~y R 2 Y il BIZAdE L7z
BEIZOWTHIRER L7c, ~ABIZE0 7Y |
(c) Case of 7-color separation ink printing by the WEETY) e —X—iREA2 2T, Table2 D
conventional head placement. TEFEMEIZE B A2 5l L 7o /5 % Fig.d dD(a) & (b)
(d) Case of perfect 7-colors ink printing sequentially. Primary (245 % 7=,
colors and Second colors are printed at the other line. WH DN S, BT Aok T 52T, 4
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I T 3~ 8
Hsk 2 Z L0345

EREIZBAELIZE
TD,

WY b

4-2 YNMCK BlEXRA R
AR 70, @W@%&%@ﬁ?%éﬁﬁ?&
V. Fig2(b)d & 51z, ARIF—EEIT X HMIZ
v RETLLTT I b T2 TH D, Hll@éiﬂ
WGk OB E T ) v N T D2 LT, AlloBH
AT ZENTZDLN, 262 THT L, ~v R
D X HROENKE L 72D KRN H 5,
ZOHAETIE, Fig.2 D@D EMBAED L HI1Z, #E
W2 1N ATERER D~ > REEFID YMCK D HA
BO—oF T E X HFEIIFEL~y R9TF5 LT
Bl LC. JCONMEICHDHREDO 4T Y o RREE D
BHOENERE Lz, TORERE, Figd O(C)Iz

R, WERD Y RS~y RE2 X FHEIZ 1~
v G906 LEERIER TR EH D &, 2~ 4 5FRE

IR MRS Z WD,

IO, @ETBAMEET H2RIE,. ~y REF
— Y # EIZEN RN LY, 1 XARNTH—
BNCEMT DI RA V78BN 10 0%E B2

INTHPRD T TH D, A ENTUOE FERBE DO HIK
M, 120~y ROAZA%E Fig(@QD L 52T 5 L
THEBRLEZN, Fig2b)DLoiIc4BE2TE2FH L
THRET D & A > 7 ORKFEREHEEIT 1/4 1272
V., SHICEEIENATRETH D,

4-3 EL27BLR+XREHNBIERAR

1 YMC IR LT, 2 RGB % X FIAIZT 5
HTFig2(d) DX o IZKkfa~y NEEET H, 2D
BOE L, o 1 k@i 2kEN3REKIC, £
D 2WAITK & 1OD 2ROEHENS DT,
1R & 2 WK % TN FRIRFIZE CALEIs
VDo hENDZ il ind,

(a)4-Color Print

(b)7-Color Print
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ZIT, 1E2WBENT A BICEET 57200
T, TEREAIERDA 7 BEORIKIC K 2 FE 5%
%@%@%L@%%%tﬁé’&ﬁf%é

Figd(d)c R L7z L 21T, 1EkD 4 53~ R
BLE IS AT, 4~ 85l Lom#E 7 U & A3 AlhE
L5,

4-4 E£T) U FEBRTOLE

WIZ, PERD WCK4 GlEIE 7Y > N ERRT A
SSRREIREZ U o k& YMCK 4 AR X ) =27
Uy hLCEBIZE D, BRERBRIR A Figh (TR
T U MNEMFIE, BB A PET 7 4 VA L
W2, T v I AL T BN, Y e —F—ii
FE30C., 8/%ATHIRIL,

ZO7 Y v NEE OV OIR OO O 1 IR
B, 2, 3WEDHFRIC Y v AT 5 EHR Oy
Mo, FERTESREAIER Y > N T, BB
BEANFEEEL 7o TWD Z X5,

Conventional_

Print with
4-ColorInk

Print with _

7-Color Ink -

Sequential
Print with
4-Color Ink

Fig. 5 Comparison of pictures, printed with four or seven
color inks at the same time, and printed with four color
Inks sequentially

] - bt . Dri . _
£ © 00 /A// X 4 Times éé ©“®0 0 O 0 Printer; JV400 13_0L_X
g % 005,/ x x SpeedUp £ 0 O O oK o 1200x1200dpi/Bi/8P,
Lo 9 x x x mmd) 90 0 O 0 + Print heater; 30°C,
g3 £ - - Media ; Non-coat PET
£ x X NG £ 0 0 A _——— - ’ '
£ EE A X E > he NG* «Ink ;  latex Ink)
* 0 1 3 3 4 5\“ 0 1 2 3 4 5
Print Speed,v/nf=-h* Print Speed,v/nfi=-h -1
2~4 Times More than 4~8
E‘c) quuer;(tially l Speed Up Times Speed Up (;1) qutl.erli(tia|.|vt
- i int -color ink prin i . .
BP0 = £e Fig.4 Comparison of a reduction effect of a blur.
o 60 OK /// '_‘ 55 O O o O . . .
E “ 0o o //o// X Ex 0 0 o 0 (a) Conventional 4-color inks print.
En0 0 «x x im0 0 o 9K o (b) Perfect 7-color inks print.
§00'x x NG x5 0 o0 A |  (c)Sequentially 4-color inks print.
T 20 £ » , NG . _ - -
E 0 1 2 3 a4 s » . . , ; . S (d) Sequentially 7-color inks print.

Print Speed,v/mi=-h 1

Print Speed,v/mi *-h

-1
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.7 Color

2\1 == 4 Color

100 \%@ - 5] 10
\“!U-:c - 1"-’
Fig.6  Color gamut for 4-color and 7-color print.

-5 TYU LA UHEDERBEHRE

Table3 X, Fig5 IR L7727 A FHEiBE U > b
LW A v 7 Ba, 7V NENDA IO
BEFBRRE L TRDEEbDOTHD, TORE,
4R T 7T R Y > R T, B 7
B 52% (48%J) ICKEIKBTEDHZ &0y
Nz,

4-5 RHEMHEOHE

THE, RS EL AL TWAHIRTH D
B, AEERLEAET T v 7 AL 07T, 4t
TRV LEEBICEVMELZT T —H~
k% Fig.6 [Z" 7, FFIZ, R & G & OFIB CAFH
TR IR > TWND DR ND,

Table3. Comparison of the number of the print shots
by three methods. Printed image is shown in Fig.5.
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O
5. #&im

SER T B EGIERTROWT b mEmET Y v
NEDBIRBA IR E RO D Z L35k o
776

ZORBILT ASTIZ TV v MRA 7 BDIK
WMOLDETHY ., 4 AT TEE T A5
{EFTHZEI2LD, 4 8%RREDA 7 NHIE T
HIZEWEBTY N THERTE -,

O EIE, BeTasBbiTEmEb7E T T
SVAVIHERENRZLS bE#EA 7V N
Vo2V EEEERELSBOL, Fvy=7
A NOIEIFIZ OB D AV v RSB D, Diw. #E
EKNDH BTV D EHEAEEZR LN L, D3
~ 8fEEHE T OBEE DT ) v 4 NEBTE D7
A9,

7SR & BIER Z DFR 3 A REZIE, 1R L 2
W~y RE& 1~y RO Xdiimicd s LTl
BT HWERIENER T EANSZ LT KIZ1k
Bl 1 REBEFRIL T4 ICHE LT HEBAMLIERh R
DM TX L2 E NS Do 1=, FBEAIGEIER 7Y o
FAROEAIZ LY, 1EkD 4 th~y RELEIZH A
T, 4~8fELl @7 ) v L THBAEIET
x5,

T, WHEBIGIER U > b RE, SflEk
WZHART, ~y RERTHSOBRFREEHM/NTEHD
T, SV FO/NURICERT D75 9,

Lot ARIEHIRTRID A o 7 BN ER T E R
e BHOO~ILFNALY T X e FEBT
% BT AT A EWRERIEIER 7Y R R
WEERBREM L 0D1259,

ULk

Printing Process

Total Shot Number

dots to 4 colors

Perfect 7 Colors 26,749,449
Conventional 4 Colors 51,278,281
The ratio of 7 colors print 0.52

© —fikHEAN BAEHRFESR
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Oral presentation | Digital Fabrication and 3D Printing

[DF] Digital Fabrication

Session Chair:Shinri Sakai(The University of Tokyo), Masatoshi Sakai
Wed. Jun 20, 2018 2:20 PM - 3:20 PM Main Hall (1st Floor, Keyaki Kaikan)

[DF-01] Droplet Deposition Technique of Inkjet in Printed Electronics
*Atsushi Nakajima1'2, Shinichi Nishi1, Toshihide Kamata'® (1. Japan Advanced Printed Electronics
Technology Research Association (JAPERA), 2. Konica Minolta Inc., 3. The National Institute of
Advanced Industrial Science and Technology (AIST))
2:20 PM - 2:40 PM

[DF-02] Application of Organic Circuits with Inkjet-Printed Electrodes to Lactate
Sensing
*Rei Shiwaku1, Hiroyuki Matsui1, Kuniaki Nagamine1, Mayu Uematsu1, Taisei Mano1, Yuki
Maruyama1, Ayako Nomura', Kazuhiko Tsuchiya1, Kazuma Hayasaka1, Yasunori Takeda', Takashi
Fukuda?, Daisuke Kumaki', Shizuo Tokito' (1. Yamagata University, 2. Tosoh Corporation)
2:40 PM - 3:00 PM

[DF-03] Bridge Pattern Printing for Flexible Transparent Touch Panel Applications
*Kye-Si Kwon', Seongjun Kim?, Soobin Oh', Md. Khalilur Rahman'® (1. Soonchunhyang
University, 2. Samsung Electronics Co. Ltd, 3. Comilla University)
3:00 PM - 3:20 PM

©The Imaging Society of Japan
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Digital Fabrication
2018%E6H20H(7K) 14:20 ~ 15:20 KB —JL (I7 0 L —)

[DF-01] 7V v Fy RIL I bOZJRICEFZA oy b RO
Ly b 7RI Y S 3 VBT
Droplet Deposition Technique of Inkjet in Printed Electronics
e ER B|E—. HEBES (1LRERTUYFTY RIL Y O/ ZEMFRES (JAPERA) | 2. 1
—HhI /NI BK R, 3. EERMKREHEA (AIST) )
*Atsushi Nakajimam, Shinichi Nishi', Toshihide Kamata'® (1. Japan Advanced Printed Electronics
Technology Research Association (JAPERA), 2. Konica Minolta Inc., 3. The National Institute of Advanced
Industrial Science and Technology (AIST))

Aoy NARITHEEMBZ@ER Ry N LTERBEICERIEZ N TESRZ ML, TL O
JRATNA ZADEEADBEENAFINT WS, JAPERATIEIL 7 hOZ 7 AT /N1 ZDEIRIEB R T O %
EDTHY., ZO—RELTILFVTITFET CEEMNSVYIRY—) 7L A DOLHRIEREMERRE L,

ZITRAVIVTYy MAREIL R Y b9 —0Th3, BHELEKR: BEREREBICERALTVWS, E5E
DHEEMMBASHEEICTRY Yy N2 2¢ T, BBELICEELXEXREHEICHRT Z2ER. 57 ARY MED
BBRRANEFKRT 2EHERT,

The inkjet system is expected to be applied to the manufacture of electronic devices since it is possible to
land highly functional materials as individual dots. JAPERA has developed the whole printing base technology
of Flexible TFT array. Here, the inkjet method is applied to an organic semiconductor and an interlayer
connection electrode which are an isolated dot patterns. By depositing multiple drops of functional material
with high precision, we show cases of homogeneously forming thin film semiconductors on electrodes and
cases of forming electrode posts of high aspect ratio.
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VANOIN=ARA

TRO YD 3 UEl

{5

JEE N, o HE— gkl Rae

"R Ty R L7 ba =7 AERAFGERLS (JAPERA)
Pa=H 3 ) VEKASHT
PPEEH AR A MFTAT (AIST)

Droplet Deposition Technique of Inkjet in Printed Electronics
Atsushi Nakajima %, Shinichi Nishi ', and Toshihide Kamata '3
! Japan Advanced Printed Electronics Technology Research Association (JAPERA)

2KonicaMinolta Inc.

3 The National Institute of Advanced Industrial Science and Technology (AIST)

The inkjet system is expected to be applied to the manufacture of electronic devices since it is
possible to land highly functional materials as individual dots. JAPERA has developed the whole printing
base technology of Flexible TFT array. Here, the inkjet method is applied to an organic semiconductor
and an interlayer connection electrode which are an isolated dot patterns. By depositing multiple drops of
functional material with high precision, we show cases of homogeneously forming thin film
semiconductors on electrodes and cases of forming electrode posts of high aspect ratio.

1. [FCHIC
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JAPERATIIZ LY hua=7 AT /31 ZADH]
RIFEEEANN OMSLZED TR, TO—ERELTY
VXTI NVTET (N7 VR Z—) TLAD
EHIMEMR BN 2 LTV E Y 2 Y TFTIZT
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T F TITEEOMRERE 2 EE N2 —=2 7 LT
HALDHAN, BREREIC IS U CEIRIG 2 @ EER L
oo ZITEA VIV y MR EAHEER L E
M BB L 7= 2 s 3 5,

2. BT FTOERKRERENRIARK

WHLE My 77— R baarZr NoOERE
A & FIRIS % Figl (2R d, e MR A3 0 3 7 B i
OFNEA 71 > b HRE, KO EE EA 3
T — MEREIEIZA Y » M & A 33— M X D840
WAL TWD, AREEER & 8 M BRI M

Ky hChHDEZ D, A7y NHFANEL
TW5b, ZOMERRTIE, SRk E MG Em (2
T, BAKE T —LMER) 2R LTRSS — Mk
ks X O g A B AnfbE U, fofe DR CREREM
HWEHOI® S Z & CLEEMmRE OWMERFREZIT O
FREMF LTz (Fig2), #glEsd o v 7N 7piqi 7
BYATNRNY—= T TEXLRERHY, by T o
— MEESC, AELT 4 AT LA LY hu s
QI v IT 4 AT VLA LN ZERBES CET 5
N7 U —EE (1ERICEBEDO NI VAL —
AT D) ZHRMORTERT S Z ENFREL 72D,

Pixel Electrode

P lectrode
ate s

Gate Insulator

0sC
Source Drain

Film Substrate

e kzEl FR A =
e 81/ el
il RUR— Ay 1 EHR
7—+EE R/ el
FE& ARELSF A2 9Txvk
7 —MERIE Ryz— RPN
ERERER |/ A9 TTyk
VY—RFLAVEE R/ F7tvk

Figl B# rS X4 —DEREMRIAR

1 T305-8565 RyfIL> IXTHI 1-1-1 PERMIFS < IXH e 5-1
AIST Tsukuba Central 5-1, 1-1 Tsukuba city, Ibaraki, 305-8565,

Japan. e-mail: a.nakajima@japera.or.jp
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TT LA A L7362,

3. ARTERDBIEHERK
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AREEE
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- 2! - P

Fig3 I JEIRINZ kB EMN-ER Y —= T

Fig3 330 umX 100 um®DF ¥ R/
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BIREE DT % 2880, 3 0 n mOYE R

EAERT D2 LM TE T, Tk HERELD

B, BHD2XD/NSBRTETT VA BELNT
(Fig4),

1.0E-04

1.0E-05 —Vd=-1V
1.0E-06 \
L oEo7 X —Vd=-30V
— 1.0E-08
< \)
~ 1.0E-09 \ \
T o0 \
1.0E-11
1.06-12 m
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1.0E-14
-30 -20 -10 0 10 20
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Id(A) /NS
o= 10.3%

1.E-04

1.E-05
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1.E-06

1.£-07 490

1350
1580

TFTHLE

Figd TFT fmifett (1) B3 X Id mR 7> % (F)
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Application of Organic Circuits with Inkjet-Printed Electrodes to
Lactate Sensing
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Nomura1, Kazuhiko Tsuchiya1, Kazuma Hayasaka1, Yasunori Takeda1, Takashi Fukudaz, Daisuke Kumaki1,

Shizuo Tokito' (1. Yamagata University, 2. Tosoh Corporation)
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Application of Organic Circuit with Inkjet-Printed Electrodes to Lactate Sensing

Rei Shiwaku®, Hiroyuki Matsui®, Kuniaki Nagamine®, Mayu Uematsu®, Taisei Mano”,

Yuki Maruyama®, Ayako Nomura®, Kazuhiko Tsuchiya®, Kazuma Hayasaka®, Yasunori Takeda”,

Takashi Fukuda™

, Daisuke Kumaki” and Shizuo Tokito”

“Yamagata University

“*Tosoh Corporation

Wearable sensor device technologies, which enable continuous monitoring of biological information from the
human body, are promising in the fields of sports, healthcare, and medical applications. Further thinness, light weight,
flexibility and low-cost are significant requirements for making the devices attachable onto human tissues or clothes
like a patch. Here we demonstrate a flexible and printed circuit system consisting of an enzyme-based amperometric
sensor, feedback control and amplification circuits based on organic thin-film transistors on a plastic film. This simple
system worked very well like a potentiostat for electrochemical measurements, and enabled the quantitative and
real-time measurement of lactate concentration with high sensitivity of 1 V/mM and a short response time of a hundred

seconds.
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Photograph and (b) schematic structure of the
fabricated lactate sensor electrode. (c) The principle
of lactate sensing.
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Fig.2 Printed organic transistors and circuits on a
plastic film. (a) Photograph of the devices. (b)
Cross-polarized optical microscope image of the
OTFT channel. (c) schematic structure of the
fabricated OTFT devices.

Imaging Conference JAPAN 2018

JE) B L OEIEREICIET 7 v v % T, iaig i Lok
DEITETA 7 V= MHIRST ¢ A HHI
WX TERLTEY, BT T — X2 ESHBRILE
JTHHRIZT AL ADLAT U e AX~ A XT
LA Tv U R RTaATh S,

FIRIE TYERLS % OTFT D @EERE(L « Bty —
fbD7Hizix, AT 3 RBNEETH 5,

(1) IS T O A = L2 L TR ahEK
RHmzdE (Fig. 1b) s

(2) &S8R A v 7 IR Sy R IRE L
MRS &y TOMOBEZRM) 7252 &
TAERSE O pREME A 2 (Fig. 1c) 120

(3) PEAKJETE A2 OBV S O fcE ki L
&5 & o+ Oy 2R 7
104 WIL = 750 um/ 8 um
10®
_10®
<107
810°
—10°
<107
T 10-11 B
1072
10'13\.|.1.|. L A
4 3 -2 1 0 1 2
Ves (V)
Fig.3 Transfer characteristics of the OTFT.
Drain-source current (Ips) and gate-source current

(les) were plotted as a function of gate-source
voltage (Ves).
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amperometric electrochemical sensing.
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Fig.5 Quantitative measurement of lactate
concentration using the printed organic circuit
system and the printed lactate sensor electrode.
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[DF-03] Bridge Pattern Printing for Flexible Transparent Touch Panel
Applications

*Kye-Si Kwon1, Seongjun Kim?, Soobin Oh1, Md. Khalilur Rahman'® (1. Soonchunhyang University, 2.

Samsung Electronics Co. Ltd, 3. Comilla University)

Bridge patterning is required to electrically connect driving electrodes on a substrate for capacitive touch
panel. In this study, we propose an ultrafine bridge pattern printing via a near-field electro spinning (NFES)
technique. For this purpose, Ag metallic ink is mixed with a high molecular weight polymer to produce thin
conductive lines on a flexible PET (Polyethylene terephthalate) substrate with transparent diamond shaped
ITO (Indium Tin Oxide) electrodes for driving and scanning purpose. By using the proposed method, the
printed bridge conductive pattern was about 4 mm in width, which is invisible to naked eyes and the
resistance was below 10 Q/mm by using laser sintering. To sinter printed nano-silver ink, we used green
laser to minimize damages of the PET substrate.

O—M#EEAN BAERFESR



© The Imaging Society of Japan

DF-03

Imaging Conference JAPAN 2018

Bridge pattern printing for flexible transparent touch panel applications

Kye-Si Kwon'!, Seongjun Kim?, Soobin Oh'!, Md. Khalilur Rahman?>*

1Dept. of Mechanical Eng., Soonchunhyang University, Asan, Chungnam, Korea,
2Dept. of Electronic Materials and Devices Eng., Soonchunhyang Univ., Asan, Chungnam, Korea,
3Global Technology Center, Samsung Electronics Co. Ltd, Suwon, Korea,
*Dept. of Physics, Comilla University, Comilla, Bangladesh.

Bridge patterning is required to electrically connect driving electrodes on a substrate for capacitive
touch panel. In this study, we propose an ultrafine bridge pattern printing via a near-field electro spinning
(NFES) technique. For this purpose, Ag metallic ink is mixed with a high molecular weight polymer to
produce thin conductive lines on a flexible PET (Polyethylene terephthalate) substrate with transparent
diamond shaped ITO (Indium Tin Oxide) electrodes for driving and scanning purpose. By using the
proposed method, the printed bridge conductive pattern was about 4 um in width, which is invisible to
naked eyes and the resistance was below 10 Q/mm by using laser sintering. To sinter printed nano-silver
ink, we used green laser to minimize damages of the PET substrate.

1. Introduction

Flexible transparent electrodes (FTEs) has been
important components for flexible optoelectronic devices,
including photovoltaic cells, organic light-emitting
diodes and touch panels [1, 2]. In this study, we propose
the use of NFES to print conductive line with width less
than 5 wum on PET film so that the patterns can be
invisible to naked eyes. As a practical application of
NFES, ultrafine bridge patterns are printed between two
transparent ITO conductive PADs on a PET substrate,
which is designed for flexible transparent touch panel
sensor. For this purpose, Ag nano-paste ink was mixed
with high molecular weight polymer for printing ink
using NFES technique. Then, the ink is supplied to the
nozzle via syringe pump. Here, the nozzle part is applied
to high voltage (around 1~2kV) so that the ink can be
pulled down to the substrate via the electrical field.
During the pulling of ink via electrical field, the ink
stream is further stretched to produce continuous and
fine patterning on the substrate during high speed
printing of more than 300 mm/s [3]. After printing,
sintering is required in order to obtain good conductive
pattern. Since the PET film has low glass transition
temperature of 62°C [4], it is very difficult to apply
sufficient heat to the substrate [4, 5]. In this study, we
will discuss the use of green laser to sinter the printed

line while minimizing damage to the substrate.

2. Experimental procedure
The ink used in this research work is commercially
available Ag paste ink (ES-INK, NPK, Korea), which

22, Soonchunghyang -Ro, Shingchang, Chungnam, Asan, 336-745,

Korea. E-mail:  kskwon@sch.ac.kr

contains 85.5 wt% of Ag content, which has typical
viscosity of 11,200 cPs. Then, 3wt% of poly ethylene
oxide (PEO) with molecular weight of 400,000 g/mol
was mixed with 97wt% of chloroform until the PEO is
fully dissolved in the solvent to make polymer solution.
Then, the polymer solution is mixed with Ag paste ink
with weight ratio of 5 (Ag paste):1 (polymer solution).
The prepared ink is fed to the nozzle with inner diameter
of 100 um with flow rate of 0.5 uL/min. Fig.1 shows the
cone jet from the nozzle during the printing when high

voltage of 1100 V is applied to the nozzle.

Fig.1 Cone-jet printing for fine pattering.

To print the bridge electrode between two pads on a
PET substrate, the nozzle and moving direction is
aligned with respect to center of PAD electrodes as
shown in Fig.2.
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Printing direction

Fig.2 Printing direction for bridge patterning.

The bridge patterns are printed 46 mm in length
between two pads as shown in Fig.3. After printing, the
bridge patterns were sintered using green laser (532nm)

in continuous mode.

.\Cover —

Pad

46mm

Fig.3 Sintering process after printing.

3. Results and discussion
Fig. 4 shows the printed bridge patterns. As shown in

Fig. 4 (a), the microscopic image of printed pattern can
be aligned with respect to the target location. After green
laser sintering of the electrode, silver nano-particles were
sintered and connected to one another without damaging
of PET film shown in Fig. 4(b). However, we have
limitation for increasing laser power because it may
damage the PET substrate. The measured resistance
between the PADs was 289 Q, which corresponds to 6.3
Q/mm.

a
Line width:
4pm

Fig. 4 Printed results of (a) microscope image and
(b) SEM image.

4. Conclusion

Imaging Conference JAPAN 2018

In this study, flexible transparent bridge patterns have
been printed between two pads using NFES technique on
a PET substrate. By using NFES, high speed (more than
300 mm/s) and fine pattern (3.7 pum) can be obtained.
After printing, selective laser sintering was used to avoid
damage on PET film and we obtained the resistance of
289 Q between PADs, which has distance of 46 mm.
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Preparation and physical properties of metal-like lustrous polymer alloy
Rihito Tamura’, Katsuma Miyamoto’, Katsuyoshi Hoshino’
*Department of Materials Science, Graduate School of Engineering, Chiba University

Previously, we synthesized the oligomer of 3-methoxythiophene under a specific condition and
revealed that the oligomer cast films developed a gold-like lustrous color. In this study, polymer alloy
films of polyester and 3-methoxythiophene oligomer were prepared in order to improve the mechanical
strength of the films, and their color and structural properties were investigated by the measurements of
specular reflectance, color, and X-ray diffraction. The investigations demonstrated that the polymer alloy
films also had a gold-like lustrous color and that the color was induced by the specific edge-on lamellar
crystallites of the oligomer. These experimental findings imply that the lamellar structures still exists in

the film even in the coexistence of the polyester.
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Fig. 1
by applying the solution of oligo(3-methoxy-

Photograph of a gold-like lustrous film prepared

thiophene) on a glass plate.
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Fig. 2 Photographs of polymer alloy films.
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Fig. 4 The values of a* and b* for the polymer alloy
films. The weight ratio of 3MeOT oligomer and
PES: W, 1:1; @, 4:1; A, 8:1. ¥, The inverted
triangle and diamond correspond to a 3MeOT
oligomer single film; <>, a vacuum evaporated

gold film, respectively.
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Fig. 5 X-ray diffraction patterns of polymer alloy films.
The weight ratio of 3MeOT oligomer and PES: a, 1:1;
b, 4:1; ¢, 8:1. Pattern d corresponds to a 3MeOT
oligomer single film.
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Preparation and Characterization of Solution-Cast Metal-Like Lustrous Films of Water-Soluble
3-Methoxythiophene Oligomers
Minako Tachiki®, Reo Tagawa”, and Katsuyoshi Hoshino”
* Department of Materials Science, Graduate School of Engineering, Chiba University

Water-soluble Cl~-doped oligo(3-methoxythiophene)s were prepared by the chemical oxidative
polymerization of 3-methoxythiophene using FeCl; and FeCls;-6H,O under a specific condition. The
aqueous solutions of the former and the latter oligomers were applied on a glass plate to provide gold-like
and bronze-like lustrous films, respectively. The specular reflection spectra of the gold-like and
bronze-like films revealed their high reflection characteristics compared with that of a hydrophobic
ClO4-doped gold-like film previously reported by us. The cause of the higher reflection was investigated
by the X-ray diffraction measurements and it was suggested that the amount of the lamellar crystallites
formed by the oligomer was a key to the development of the light reflection.
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Fig. 1 Photographs of film 1 (left), film 2 (middle), and

film 3 (right).
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Fig. 2 The values of a*, b*, and L* for film 1 (e), film 2
(A), and film 3 (m). Included for comparison are the
values for evaporated metal gold (o) and evaporated
metal copper films (a).

Imaging Conference JAPAN 2018

- NI-02 -



NI-02

© —fikHEAN BAEHRFESR

3.3. BAAED E G AT v

Film1 (a). film 2 (b) BXVfilm3 (c) DIEX
B 2~7 b v Fig. 3 O ERICRT, D76,
GBFEER (d) BLOEEERKE () ODAXT FLh
TRICRT film1l D A7 FVIBIE, fka (495-570
nm) . # 4 (570-590 nm) . 4" L > P4 (590-620 nm) .
BROURE (620-750 nm) FEIKO AN E L,
£ (380-450 nm) M OVE A (450-495 nm) FEIK DK
FHERME, ZHUTEBZEEREO K RE & R ThH
He THNERBEDIED A7 F)L% film3 HR LT~
23, film 3 D RS (18%) 1 film 1 D Z 11 (28%)
I BIRWETH 72, —F. film 2 ORSFERD
WRIX, &REFRL D b LAREEREOZ ST
<. HERHDONREZHO-AEEZ LSO Z LD
776

B RORKREZ g3 5 & | film2 (34%) 23
B, WANTfilm1 (28%) THY . WFhb film
3 (18%) Lvbmnolz, i, film2 ORI S
LKk, TIROEET Y OB KRFR L IFIEFRS%ET
H5, film 1BLOAfIm 2 ORHEOE S OER %
BEtd 2 BT, L—Y—BEMEEE O CIRR R O
FMPEE S 2 0E Lz, ZOfE5%., film 1, film 2
B L O film 3 ORAMPEEH S 13, 24 0.029 um,
0.025 um, 0.017 um TH VY KX 2RI R S /e

35

30
25
20
15

Reflectance (%)

10

80

60

40

Reflectance (%)

20_"_ i

500 600 _ 700 800

Wavelength (nm)

0 1
300 400

Fig. 3 Reflection spectra of film 1 (a), film 2 (b), and
film 3 (c). Included for comparison are the spectra
for the evaporated metal gold (d) and evaporated
metal copper films (e).
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Fig. 4 X-ray diffraction patterns of film 1 (a), film 2 (b),
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Effect of Polymerization Condition on the Color and Structure of Organic Metallic Lustrous Films
Minako Kubo, Kenta Horikoshi, and Katsuyoshi Hoshino
Chiba University

Gold metallic luster is one of the most attractive colors in human arts and crafts. Our group has been
studying non-metal gold-like lustrous films of 3-methoxythiophene oligomer. In this study, the effect of
polymerization condition on the color and reflectance of 3-methoxythiophene oligomer film was
investigated. Specifically, the oxidant acetonitrile solution of iron(IIl) perchlorate was added to monomer
solution while varying the dropping time, ¢ (¢ = few seconds, 5 min, 20 min, and 60 min). All the films
have a good surface smoothness, however, a rough stain was observed in the film at = 20 and 60 min.
The reflectance spectrum and the color measurements revealed that the film prepared at 1 = few seconds

was closest in appearance to metal gold.
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Fig. 1 The photographs of gold-like lustrous films
of 3-methoxythiophene oligomers which were
polymerized by dropping the oxidant solution for
few seconds (a), 5 min (b), 20 min (c), and 60 min
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Fig. 2 Specular reflection spectra of lustrous films
of 3-methoxythiophene oligomers which were
polymerized by dropping the oxidant solution for
few seconds (a), 5 min (b), 20 min (c), and 60
min.(d).
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Consideration on a Correlation Model between Visibility of Local Density Unevenness and Input

Image Characteristics
Natsuko Minegishi® and Keiji Uchikawa"™

"EP Process R&D Division 1, EP Image Engineering Development Center, R&D Headquarters Business Technologies,

Konica Minolta, Inc.

“"Human Media Research Center, Kanagawa Institute of Technology

It is known that visibility of density unevenness on printed images is varied depending on contents
of original images. In this study, methods to extract characteristics, which was correlated with visibility of
local density unevenness, have been suggested. The characteristics were obtained on each unevenness
itself and luminance distribution on each original image. As a result, a correlation model between
visibility of density unevenness and image characteristics has been suggested, when the target was the
unevenness with narrower width below 2 degrees of visual angle. Although discrete Fourier transform
(DFT) has been used to extract the characteristics, some alternatives different from DFT can improve
accuracy of the model or expand the model for the unevenness with narrower width over 2 degrees of

visual angle.
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IR LT O TR, ARG - CA T 2 E
A NTRARD, HATERLATLTEREN 3K
Y2725 X HICERE L=, ENRIE# Lo ERIE T
Balx, FIRIEEg A% 2% ¥ ) ES-10000G (&A1 =
—x= YV ) TAF L, AdobeRGB (28T
RAF LT PEFRE s S BBl 2 Fikic L. 2
FELT OV — 7k & FUEkE %R T ONETE
ZL, ZNZTNICHT D EHEEL Lx, L L LT
AL¥ = | Lk—L# | ZRAWT, ALx/L* ZHEa
FIARNEER L. AR TILINE AL/ Lxb KL
T5. BHEERIEOBICEA L v — 2 fEk & JE 58
WOERIZOWTITET, HBROHRETHICBIT S
FNENOHFAE Fig. 1 [RT@Y Lz, HBROK
TN I T 5 v — 7 el & JE 7 SE I oD i P | 3 i
W LTS, — AR B AT O T
DG L, TA MG (BRER LICRE LT Z1E
HL7zbD) OEGETRRDLEMHIC L. RIEIHME
EONETHA 2 Y OmE (236pixel) OHiH &
L, %ABETERERE U OB LA [
WZHNLD) &R L7 &iPHIC LTz,

L* =50 O—FRREEG FICRELT ZEX LT
RE, FIRIE O EZ{LEN R KRENED 1/21272%
%, TORBELATOT Yy VEERL, MDPWVE
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Y=y VIOt w & Lz (Fig. 1).
Eo Rl el DY el

L*

w AT

AL* 2D

AL*/2

d Iocation

Fig.1 The definition for physical values of density
unevenness images.

Table 1 The conditions of the density unevenness

Levels Small Middle Large
Polarity | Dark Light | Dark Light | Dark Light
AL*/L*| 0.001~0.067 | 0.074~0.145 | 0.146~1.055
d(mm) | 0.24~0.98 D2 D
D (mm) 5.72 63.15 124.71
d/D 0.0019~0.17 1/2 1
w(°) 0.2~0.4 2.2~43 4.6~8.3

© —fikHEAN BAEHRFESR

3.1.3 EBFHE

WRE IR B EREF D 12 £ ThHho
oo BARENDT A MEBIIATRARDHDOT, #
B s 2 JEL R CEfgZ v E Sz Uiz, s
I 2 L7 E CAREREITo7Z. T A MEBOR
TRIEFEIZT v 2 AT LT,

FERRBAGRFI X R R BN R T L —D N —
THEbhIZRETHY, EREOAEK LTI N—
B EINT-. AEND L RIFFICHBRE TR E L T 5
SIMEZNTHDHIER L=, FEBREITIEE L T4
NRERABEIND E TIN5 EHE (Reaction
Time: RT ) ZFHHI L7z, #BREDRE LT LR L
SO PMER S NTZIRE LT L BRI DIBESC, RTN
10 Bb & 2 B 80%, 7 D RTEHANE 2 401 LT,

RTFHINCHN T, EBREFIIHRE 1T & OE HME
M LU7ZIBELT THAINHUR LT, BB ITZOR
LT OB R Z 5 S ERTEASVNE “ASb
S0 LLUTEME LTz, S TR 132 D
LTNRNRDESWE “HIRT 77 L L CEMt
L7z, BARMCIE, FI%RT v 75tz TESBEA
L7BEEELZ R TWD LB TIHMEdT 5] Z kil
72. BT o7 EHIRT 73T 4 BRI E
L, 0.1 AAH Tl L TRWE L7z (Table.2). —
EZ o7 4 (b BYD/KUCR D) wfHTkic®
NEB2HBEEOT A NEBREH - T25HE61E, Y
BT MOREENE 2D X OWBRE RS
DT LT, 4 28257720 THRND
EL7o. WBRE DM T 2 T v 7 I EAZEN AT
DM, WEERE ORI ITE DO NDRKR & F 9 M 7a
EMTHD EE 2, EBLEOLIII ThRD 7.
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WEBRF 1T 21, ERISNIZRELT DI B ED

S TRRICE SIS g, M/ bEIRl S iz 7 A K
Wi L CHR L, R E U COREELL EoyisRE
MERIZ B SED) LfIR U7 fEI 2 et 2 & L 7=,
F7o, TOBEBKOAKFESHAMEZ N & Uiz, TR H
D) LEINDLEEIE, RELTDO L TOT Y VALE
WEIEND ZENH D RIS, KEHFEOETET
DET Y L TRRDGENSS. 22T, NIX [
IZHN D] ERICEEND L TOo=y VEIZRA
WZEHI L CHREFL7efE s LTz,

Table 2 The criteria for each rank.

Rank | Criteria for Visibility |Criteria for Impression

4 FEHIZ AN FEEITRUTRD
3 SRR AN

2 S = YA DR D

1 FADNESLT I | A DRG0
0

RELTEL TR TERW

3.2 EER2 IRIAEE

EBr 2 [T BICEmINTEBRTHY U, £L<D
SMETER L LR —ThoT-. EBR1 L OMESIT
FT, WEBRENER1 LIIR R THTHHTZAT
b5, WiZ, FUI7FHMECENY LT LHISRT v
7 w=XBET, THD) & [R5 tEEHx
THRWE L. F72, 1EMT 2RE LT ORRIX
AEFH AN D BRI L Z LML T O 2 T,
EFNENHLATEERLTEHABELLE. WIihd, A
Z Efg DIEXINZ X > TH U 2 PBETRZEA L RS TER AR
WZWES D& LTe. MIBREL T O wid= v UMK
THOERE L. EBR2OEELTO w344 0.9
~LAETHY, ETC2ERETH--

4. BRHAEZLEETILDRE

JRFR G DR Z, A 2 FEIUS OIE IS
BH L. EBR 1O w<2EOT X NEBRIZHNWE,
R L ZEMETO RREEG T — % B2 T, RE
LD TRRIZHNED) Ll SN sENICINE 5
770, R EFEEWNTERE L. O, %
EFEOHRLRLTOE —IiEE —+T5L5IC
L7c. Bl S B % 2 2 vk B ik &
LCUIV By, fEx I CHESMRICE#R LI E T2
JC DFT 217> C, BEGOHE S, T7hbb4EH
W ERUIRIREE A T\ IRE 22 7 0 22 M JE B T
— A7 NVORH LIz, 22T, 1A 2 FEICH
BIrRIELEL, BONENAT—RAXRT ML %
4/ 2 Lh B 19/ L RO B (2.0~9.4
[cycle/degree]) T L, ZOBEMMELE PFE LT-.
—OOFREBRIZIB W THEEO T HEEDS H 556
X, ZNFUTBWTRHE U FRETH B EE T
L6 D% PFE LTz, 2 2 TR EFHIC L7 B
HIE, AR TG L2WERHETICH D Z
LEAHELE L2 BT, FER L O w<2 EORE LT N
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WS NIRFDEIZR T 716 LT, PFR LD RN
B Z R T L ICEDELRR, BRENZHDOT
H5.

RELTBRZERZTREETHD, =y VOB

& (dD), WGy PHOEEE (v), ¥
PLEO#EERE DN TRz S LRI LSO R
X (N) &, FReEGRSE e RWT, ROME
T NVEARE L.

BELSHRZEM=axInN-(&/D)/(PF whb - (eq.1)

a, blIEHTHD. RELTHBMIL, £7, BH
Ty, MBI 7o sETbo LT 5.
FER1DHIL w=2 BEORELZICKHET DR
ERIZOWTIX, PFEE5720 O EgkEZ 0
DINAT Oy VNEE —ET 5 X ) IChE LT,
RO FET PFEFEH U=, 6k 2 THIBRE LS
DT B RR T LCiE, #iA 2 o 1
SOOEFEEFHHEKE L, TOF0LE LT OHL
MNENS—HTHLIICHEBELTPAFEZREREB L.

4. RBREEE
RE LTEFBET MITHW AN T A —42, KR
eq. 1 DAEWEFFE LI-EEZAEL, ALRELTH
P 2 29 A RHEE & O BISRE A Table 31T7RY .
Z DR, JREE T HRERME OB FHME L 1 X2k O
SEYfE A A L7z, Table 3 D AL*/L* 1 XTIEE LT
OHEa FT AN THD.
Table 3 The correlation factors (R) between values

representing visibility of density unevenness and
image characteristics.

(a) experiment 1: Light and dark unevenness were
included when R was calculated.

RT Visibility | Impression
rank rank
w<2"| AL¥L* -0.03 0.10 0.10
d/D -0.35 0.42 0.42
w 0.28 0.30 0.30
N -0.50 0.59 0.59
PF 0.43 0.45 0.48
A 0.52 0.61 0.55
w>2"| PF 0.09 0.20 0.19
(b) experiment 2
RT Impression rank
Circular | Belt-like | Circular | Belt-like

DarkLightiDark {Light| Dark {Light; Dark ; Light

PF 10.26:0.41:0.21:0.30|0.38:0.49:0.42: 0.53

A 0.26:0.41:0.21:0.32|0.51:0.52:0.44: 0.59

© —MBHEEA BAERES

FEBR 1 TEBELTOT v DHIERER v<2 ETH
DAL R T 7 & PFOMBEN LB 5 &
N PFEHBESMZRTE LR, PFRALBELS
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PIRRMERTME & OFIBE TR S 1T RRELL FIC £ - 72
—J7, BELTOHRBEEMENSD Z ENEHT
HOLPEE L T A N ALx/Lx& REBYE & OFREMR
o7, ARk Tt R+ & RN & OB
vt PP & RIZEDOOIWVRE T 5 72, DL E 2 &8
T 5 &, JRRREG RS E SRR < A KT
LTCWAHATREMEII B E CTE RV, £, PERRRRE
B OB BEZBUNTIRZ TR T2 REMENRH 5.
FEE 1D w=2 EORE LTI LTCL, w<2 &
DYA & RBEICE I LTz PFTIE, T a1
LA AR b7 ko Teq. 1 OFT
VI w=2 FEDURE LT ITIEAE U 72 &l Sz,
ETORELT N w2 EThHoT=FHEBR2 DT —
20X, PFRHESMHICHIH L TR, PRREHS
L eq. 1 ORFEHDT —# & Lo 7-. EBr 2 )
S PFROVALE, RT EHOHEBERGH Y, IS
VI ERREOCHENH T, Thbb, w<2ET
UL, FREEGEME PFORHTIEL eq. 1 DFE
FTINIZBTH Y, JBE LT PR & e i 5%
& (PP, KORELT BERORSE (4D, w N)
EITITII D~ RREDOMEEN B D L FFETE 72,

5. SEDEE
%%1@u<2§®%%ﬁ@nﬁ%@@%@%kb

EFe LTz PFS, BIXT 2 R E A2 UIc it 2 T
&wT EVENRME SUT=. PRIZMEZE A A L2k
Re?D 2 WRTT DFT MO EETH Y, BEMAE TRT
HEMNBD. Lonl, SR LEZES 7, F
WM& FF 7= 72 WO R FTIN 70 R BE A T 2 R T B34 1
BLTIE, FoBEBEEEHWTHLZOEEITTEIC
IFHERR T X 2229 Y, DFT DS F1ET PRI D
LR E AN T 5 FIEE BT 2MMER H 5.
F72, PPIIHESHDO/NRT =AY MLk 2,0~
9.4 [cycle/degree] DEIKREH THES LI-bDTH
0, ZOREEEIZIAOHET O T A RN
BWVEIR E LSBTV AE Y. ZoBBOMHAL, M
BlET LV OREER FICBR D LMD,

S5 3k
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Image Quality and Vision
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[QV-02] E— LR Ry MEKRDPREICE A 28
Influence of Beam Spot Property on Graininess of
Electrophotographic Image
SR ES. ERAM. REETF. BIEA. FEHEL. GEH SR ARG AFE' (1. &KXei
)3a-—)
*Naoki Sakai', Takuroh Sone', Yumiko Kishi', Naoto Watanabe', Masahiro Soeda’, Kohji Sakai’, Hiroyuki
Suhara', Makoto Hino' (1. Ricoh Company, Ltd.)
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52F&Wo Ry NRENEIFONE, Ry MR TIRADIEIIELTHIH. EXICHVWS
L—H—E—LDHMEICK > T, RENICHASNZHRIMORKRELIFEEZ(T5, ARKRTIE. FREEZB
LB ZDDRBABBNFEERED D, E—LRRY MNEREZ{LSE, HIRYORIREICS 2 28 % 5T
fii L 7=,
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E—LRXRY MZKAKKEIZEZ SEE
BOE B, BIRORES, F OHSET, U EA,
wsmo H=ak, W v AR iz, A B
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WFTEPHFEATE A P THIJERT

Influence of Beam Spot Property on Graininess of Electrophotographic Image
Naoki Sakai, Takuroh Sone, Yumiko Kishi, Naoto Watanabe,
Masahiro Soeda, Kohji Sakai, Hiroyuki Suhara, Makoto Hino
Institute of Advanced Printing Technology, Research and Development Division, Ricoh Company, Ltd.

We study a relationship between graininess of electrophotographic image and beam spot properties. We
evaluate graininess of the images printed in several exposure conditions. Decrement of beam spot size
improves the graininess. However, over small beam spot suppresses the effect of improving graininess. To
analyze these results, we calculate electric potential distributions of latent images. The sharpness of latent
image is an important factor which characterizes the graininess of image.

1. [FL&HIC

BORME, FIRIBOBEEIZI T 2 EE/REHE OO
EOTHY, FICETHEETIIAZ7EY N4 772
B 5155 T2 ORI E 2 1) LS5 2 & N EHEEM
INTW5S., BEFEEORMRMEZ B S 2 ERIC
X, BBEEAT D Ry hOfE, BROEs-x
EWoe Ky MWERETF DY 2,
AR TRIZBWT, HRM®O Ky b2
LMD TIETH DT, FHIR OB K E 7
WELE2 L, BHICE > TR ENT-EBGEN Ry

SEICRBE 525 Z LRSS TS . £

t,u P—b— 2R RO ONWT, Yol
—Ya vy ETIIMBERD DL Z ERRENTNDY
2, ZOK DI A KRR ECHEFE LTz & v O
A I TRy, AHETIE, L—F—bE—240
Rtk 2 2 b S CHEB L2 L, RRRMEICE 2 55
BN OWTRHM L7 R AR 5.

2. FHEAE
2. 1 FPRMEEEEE
ARECiE, BoREZLITORX (1) ZHVTEE

fliL7=Y. Zhi, Dooley B DELRMEFEAMZ® %,
—WBICLBEHATEASL ), WRLAEDLOTH

5.

CBLRME) = F(I*) - pg [ VWSg(w) - VTFz(u)du

+Pc1 J\WSe1(w) - VTFey (w)du
+D0ca [ WS, () - VTFg(w)du + C
- (1)

T 243-0460 #hax)IRIMEEA IR 2-7-1
2-7-1, Izumi, Ebina, Kanagawa, 243-0460, Japan
e-mail: naoki.sakai@jp.ricoh.com

X (1) FOFLHIEFHm RO EEL %
72BE%k, WSe(u), WSc(u), WSe,w)IXiFli%f 4o
R, BERSDOY 4 F— xm&bw VTFz(uw),
VTFq (w), VTFqWITHIE « ARt 285
D2 JER BN E A TR LTS, Py, Dot PealF/NT
A=K, CIIERTHS.

2. 2 EBREH

ARRECH, BT OREN IR EREEE %
HOTEGZ L, RRRPEZFHME L2, @St

ERETLHZLT, 5 FFOL—Y—— AR
iz @ LIz, Fig. 1 1%, &F&MicBiFs 1L —9%—
E—ALEO T T 7 A NV ERLTWA. Fig. 213,
BENFMIZBT D E—2WHOBREZ R LTV,
E— AWML, B ARENKKREDL/e? &2 D W
MEEFE L. Fig. 3%, v—2rWrmomdEzER~L
TW5. %&fkA, B, C, DDIET, E—LMED 1
T ANOMWENIEL 2D, E— NEENIER LT
W5, i E o —AmEE (3085um’) I, &fF B
(2680 um?) ERIZETH DD, EIZFEERET A
Fo—7RRAEL, E—AWEBRD KEERL
TW5.

Table 1 1%, RO ZFHET 5 72 DITVER L 72
BT —Z OAAEE R L TWD . ARETCik, ko
DY FEIZRT T DARIEMEZ MR T 272012, HFEFED
W72 1 Oy FEAER LTz, 723, AT
R G B D A E G & U722y, RIS H

Z — BRI B R O SEhE & FGA A, RLRTEDORE
f=ix, 7 —mEgicbxe L= (1) =FEHL
7.

Imaging Conference JAPAN 2018

- Qv-02 -



QV‘OZ Imaging Conference JAPAN 2018

__ 8000
oy oy T ~
2 2 3 .
é E 75’ 6000 n
B B o 0
3 3 2 4000 =
£ £ ©
g S 3 =
%2000 O
60 30 0 30 60 60 -30 0 30 60 e
Position (um) Position (um) < 0
A B C E
(a) Condition A (b) Condition B Condition

z Fig. 3 Area of beam spot

e ’ \

3 ) \ Table 1 Configuration of test chart
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Fig. 4 Graininess of exposure condition A-D
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3. 2 E—LBEMIRERIKE

E— AT 2 22 L S5 A (5B, E) ©
BORME DR R 2 Fig. 51279, S4B & ElZ
E— AHRIZRRE CTH D0, & Eixe—o R
MRESEATND. WHORDRMEZ i+ 2 &,
TR COWEOHP CHMEIXSBra— L Tk

D, E—AREIRRDIRMEIZ G 2 5 ZEITRO 5
N moi-.
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1

Graininess
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Fig. 5 Graininess of exposure condition B and E
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4. 1 E—LEEMRENKLIPKREDORE

Fig. 4R L7=X 918, E—AMEBEOHE/INTLEN,
R O BRI CTRORMED W ERR O bz, =
DEIZHONWT, BT 5.

4. 1. 1 Fvy RO
RORPENE, PRIRAIIC 25 L BB EZERT D Ry b

DOALE, BROIEL S EICERT H. £2 T,
BRI CHDINTZEBRO Ky MEREBIZ LT
Fig. 613, &M mMER 50%0 HiG: 2 B T8l
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(a) Condition A ) Condition B

(c) Condition C (d) Condition D
Fig. 6 Microscopic images (Coverage:50%)
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Fig. 7 Simulated electric potential distributions
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Fig. 8 Exposure and development model
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(a) Condition B
Fig. 9 Microscopic images of condition B and E
(Coverage:50%)

(b) Condition E
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(a) Condition B (b) Condition E
Fig. 10 Simulated electric potential distributions of
condition B and E
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[EI-01] & REEM#F4A2H DORREEERDETFCERBIIMNERZIDOHN?
What Is Difference of Electronic Conduction Mechanism between
High-ordered Liquid Crystal and Crystal?

AT B R WA EBW M- (1. mERIEARS)

*Akira Ohno', Hiroaki lino', Jun-ichi Hanna' (1. Tokyo Institute of Technology)
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What is difference of electronic conduction mechanism between high-ordered liquid crystal
and crystal ?

Akira Ohno, Hiroaki Iino and Jun-ichi Hanna

Imaging Science and Engineering Research Center, Tokyo Institute of Technology

The mechanism of charge transport in organic semiconductors exhibiting liquid crystalline has been
studied comparing with that in the same materials exhibiting crystalline phase. The structural order of
smectic E (SmE) phase is a kind of crystalline phase forming herringbone alignment of the aromatic core
moiety, while their electronic mobilities are usually lower than those in the crystalline phase. The charge
transport in crystalline semiconductor appears as if in the regime of different mechanism of charge
transport from those in liquid crystalline one. A decrease in mobility with increasing temperature is
generally explained by the band-like models, while an increase in mobility with increasing temperature is
explained by Marcus electron transfer theory. In this study, we apply the quantum CT rate proposed by
Lin et alV for our organic semiconductors. The model can explain the negative temperature dependence of
mobility without using band-like model. Using the same model for different phase, we can understand
why the charge transport of organic semiconductor in SmE phase of liquid crystal causes different
behavior of charge transport with lower mobility than that in crystal.
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Fig.l1 Temperature dependence of mobilities in
8-PNP-O4. Mobilities are obtained from phototransient
currents using Time-of-Flight (TOF) technic.
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Fig.2 Molecular structure and HOMO/LUMO of
8-PNP-0O4. Values are calculated lonization Energy (IE)
and Electron Affinity (EA), respectively.

Table 1 Phase transition temperatures of
8-PNP-04 measured by DSC

Phase transition temperatures (C)

K—-46—-SmE — 123 — SmA — 129 —Iso
K—-60—-SmE — 125 —-SmA - 130 —1Iso

cooling
heating
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Table 2 Calculated values of lonization Energy (IE),
Electron Affinity (EA) and total reorganization enérgies.

IE V) EA(V) V) Z(eV)
8-PNP-0O4 6.71 0.167 0.363 0.368
PNP-O 7.15 0.197 0.328 0.395
8-PNP—4 6.99 0.222 0.302 0.378
Ph-BTBT-10 | 6.78 0.538 0.250 0.351
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Fig.3 Contribution of the individual vibrational modes to
reorganization energies for neutral (41) and cationic (1)
molecules of PNP-O
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Fig.4 Hole transfer rate for PNP-O dimer as a function of
temperature. The quantum rate (solid line) and the
classical Marcus rate (dashed line) are compared.
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Fig.5 Hole mobilities derived from eq.(9) for PNP-O
dimer as a function of temperature. The mobilities are
obtained based on the quantum rate (solid line) and on
the classical Marcus rate (dashed line).
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[EI-02] Specific Nature of Monoalkylated Liquid Crystalline Organic
Semiconductors for Organic Transistors and Its Generality
*Hao Wu', Jun-ichi Hanna', Hiroaki lino' (1. Tokyo Institute of Technology)

Monoalkylated liquid crystalline organic semiconductors, Ph-BTBT-10, not only provides us with crystalline
thin films having uniform and flat surface morphology, thanks to the liquid crystallinity, but also causes the
phase transition from monolayered crystals to bilayered crystals when thermally annealed for a short time.
Significant improvement in mobility, which reaches almost one order of magnitude, takes place after the
annealing when its crystalline thin films are used for an active layer for organic transistors. In the
presentation, we will show its generality through observation of phase transition behaviors and evaluation of
organic field effect transistors fabricated with a various type of the monoalkylated liquid crystals.
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Specific nature of monoalkylated liquid crystalline organic semiconductors
for organic transistors and its generality

Hao Wu*, Jun-ichi Hanna, and Hiroaki lino

Imaging Science and Engineering Research Center, FIRST,
Tokyo Institute of Technology

Monoalkylated liquid crystalline organic semiconductors, Ph-BTBT-10, not only provides us with
crystalline thin films having uniform and flat surface morphology, thanks to the liquid crystallinity, but
causes the phase transition from mono-layered crystals to bilayered crystals when thermally annealed for
short time. Significant improvement in mobility takes place after the annealing when its crystalline thin
films are used for an active layer for organic transistors, which reaches almost one order of magnitude.
show that the formation of bilayered crystal and the significant increase of FET mobility in the resulting
crystals is not a particular case of Ph-BTBT-10, but is probably general through observation of phase
transition behaviors and fabrication and evaluation of organic field effect transistors with a various type
the monoalkylated liquid crystals for organic semiconductors.

1. Introduction

For realization of printed electronics, there are several
requirements for organic semiconductor materials not
only high mobility but also processability of the
materials compatible with solution processes." We have
proposed a liquid crystal of Ph-BTBT-10 exhibiting
highly ordered smectic liquid crystal phase of SmE,
which satisfies these requirements.? This material is very
unique because FET mobility of the crystalline films
fabricated from SmE films is very much increased, e.g.,
about one order of magnitude up to over 10cm?/Vs,
accompanying  crystal-to-crystal  transition  from
monolayered crystal to bilayered crystal as shown in Fig.
1, when thermally annealed for a short time.

(b) 4 4 & () Sy
e’m’ o

C‘OHM S5555

Ph- BTBT-C10 1};{{1; 6{)‘
‘f mm
S95ss
Fig. 1 Chemical structures of Ph-BTBT-10 (a), and
schematic diagrams of monolayered crystals (b)
and bilayered crystal (c).

The molecular design for mono-alkylated highly
ordered smectic liquid crystals would provide a new
strategy of the molecular design for high mobility
organic transistor materials, if this coincidence of the
crystal-to-crystal transition induced thermally and
significant increase of FET mobility is not the particular
case of Ph-BTBT-10 and general in highly ordered
smectic liquid crystals. Thus, we investigated this

4259 Nagatsuta, Midori-ku, Yokohama, 226-8503, Japan,
E-mail: wh@isl.titech.ac.jp

crystal-to-crystal transition and FET performance before
and after thermal annealing in FETs fabricated with
as-fabricated polycrystalline thin films of representative
types of highly ordered smectic liquid crystals.

There are two types of highly ordered smectic liquid
crystals: one is an oligomer type of liquid crystals
consisting of several small aromatic core moieties such
as a terphenyl (Ph); and a terthiophene (Tp)s; the other
is smectic liquid crystals having a large m-conjugated
aromatic core and an additional small core moiety such
as Ph-BTBT derivatives. Thus, we selected Ph-(Tp);-C
and Ph-BDT-C, as a model compound as shown in Fig.
2.

S i\ S

\/ S \ / CnH2n+1
Ph~(Tp);-Cn
S
O~y
S

Ph-BDT-Cn
Fig. 2 Chemical structures of Ph-(Tp)s:-Cn and
Ph-BDT-Cn for model compounds.

2. Experiments
We synthesized a series of monoalkylated

Ph-(Tp); Cn and Ph-BDT-Cn  derivatives, and
characterized their phase transition behaviors by
differential scanning calorimetry (DSC), X-ray
diffraction (XRD) study , and observation of polarized
optical microscope (POM). Crystalline thin films for
fabrication of field effect transistors (FETS) were
fabricated by spin-coating of their p-xylene solution at
their SmE temperatures on SiO, (300nm)/Si substrates.’
The resulting films were cooled down to a room
temperature to obtain polycrystalline thin films, whose
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grain size  was around 20 upum. Au was
vacuum-evaporated onto the crystalline films through a
metal mask for source and drain electrodes to make
bottom-gate and top contact transistors, whose structures
were illustrated in Fig. 3.

Vp
L

I

Drain

Organic
Semiconductor

Gate

Fig. 3 Schematic diagram of structure of
bottom-gate and top-contact type of FETs fabricated
for this study.

The FET performance was evaluated by V-I
characteristics of the FETs at ambient atmosphere. The
FET mobility was estimated from |-V g characteristic in
the saturation regime, based on the following equation
described below:

— wep (VG'VT)2

1
D 2L

in which p is the FET mobility, I is source-drain current,
C; is the gate capacitance, V¢ is the gate voltage , and
V+ is the threshold voltage, and W/L is the channel
width/length.

3. Results and Discussion

3.1 Characterization of phase transition behaviors

Ph-(Tp); Cn synthesized exhibited single liquid
crystalline phase, whose POM texture is shown in the
inset of Fig. 4, which shows a typical texture of highly
ordered smectic phases without accompanying
low-ordered liquid crystalline phase. We identified this
liquid crystalline phase to be SmE phase by 3
characteristic XRD peaks of (110), (200) and (210) in
wide diffraction angles of 20 = 20-30°, in addition to a
sharp peak at a small diffraction angle for (001)
corresponding to a layer thickness of the smectic liquid
crystal, as indicated in Fig. 4.

Fig. 5 is a summary of the phase transition behaviors
of Ph-(Tp)s Cn.

In the same manner, we identified a single mesophase
of Ph-BDT-Cn derivatives to be SmE phase.
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Fig. 4 Bulk film XRD pattern of Ph-(Tp)s-C18 at
different temperature on heating. The inset shows a
typical POM texture of SmE phase obtained from
isotropic phase directly.
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Fig. 5 A summary of phase transition behaviors of
Ph-(Tp)s-Cn.

16 18

3.2 As-fabricated and thermal annealed
polycrystalline thin films
We fabricated polycrystalline thin  films by

spin-coating a p-xylene solution of the liquid crystalline
materials at their SmE temperature. The resulting
polycrystalline thin films had uniform and flat surface
morphology thanks to soft nature of SmE phase as-spun
and crystallization at lower temperature, whose grain
size was around 20um. Judging from a peak at 26 =
~2.5°, which corresponds to a layer thickness and a
molecular length of each molecule, the resulting films
were monolayered crystals irrespective of Ph-(Tp)s Cn
and Ph-BDT-Cn derivatives, in which the molecules sit
perpendicular to the substrate surface.

We investigated the effect of thermal annealing of the
as-fabricated films on crystal structure of the films.

We annealed each film at a different temperature lower
than its crystal-to SmE phase transition temperature for 5
min, and examined the crystal structure of each film. Fig.
6 shows XRD patterns as a function of annealing
temperature, in which the as-fabricated films were
annealed for 5 min at each temperature.
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Fig. 6 Thin film XRD pattern of Ph-TTP-C18 as a
function of thermal annealing temperature in the
crystal state for 5min, then cooling to room
temperature)

Judging from a fact that the diffraction peak for
monolayered crystal decreased as an increase of new
diffraction peak at a smaller angle of 20 = 1-1.5° the
crystal film structure was changed from monolayered
crystal to bilayered crystal, in which two molecules sit in
head-and-head manner in the molecular layers.

In fact, we obtained similar results when Ph-BTBT-Cn
was thermally annealed in the same manner.

These facts that monolayered crystals of Ph-(Tp); Cn
and Ph-BDT-Cn derivatives as-fabricated were be
transformed into the bilayered crystals by thermal
annealing to bilayered crystals proves this
crystal-to-crystal transition is not a particular case of
Ph-BTBT-10 films as fabricated from SmE films.

3.3 FET performance before and after thermal
annealing

We fabricated bottom-gate and top contract FETs with
Ph-(Tp)s Cn and Ph-BDT-Cn polycrystalline thin films
as-fabricated via SmE phase and investigated FET
performance in FETs before and after thermal annealing.

0y
o

ttee

L
o

OFET mobility (cm?/Vs)

10°

20 40 80 B0 100 120
TA Temepareture °C

Fig. 7 FET mobility of Ph-TTP-C18 as a function of
thermal annealing temperature in the crystal state
for 5min, then cooling to room temperature).
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Fig. 7 shows FET mobility at a room temperature after
annealing at different temperatures for 5 min. It is very
clear that the FET mobility was very much increased by
more than one order of magnitude after thermal
annealing at temperature range close to the phase
transition temperatures.

Fig. 8 shows Transfer and output characteristics in the
FET fabricated with Ph-(Tp);-C18 before and after
thermal annealing.

10 o vg - Vo
.} After TA at Cr2 phase As spin-coated 50 After TA at Cr2 phase | =0,
10 s, 265107 eV o :
10 L e,
o 0.15,
z_ . e, z
I 10 3z
~ 10°f As spin-coated =010,
Lf 48107 emiyis?
d 008 .20
10" . )
0 0 (O w500 0 70 20 30 a0 50"

Vg (V) Vs (V) Vids (V)

Fig. 8 Transfer and output characteristics of FET
fabricated with polycrystalline thin films of
Ph-(Tp)s-C18 before and after thermal annealing at
100°C for 5min.

We observed significant increase of FET mobility in
FETSs fabricated with Ph-BDT-Cn after thermal annealing
as well. Fig. 9 shows transfer and output characteristics
of FETSs fabricated with Ph-BDT-Cn before after thermal
annealing at 130°C.

—a— As-coated 0.025 60!
—— A fter TA —_
2 -0.020 As-coated
0.59 cm/Vs 20015
s, - -50V

-40v
-30v

Vg =
-60V

-50V

After TA

Ids (uA)
RN
Eomoms

-40V

-30v

0 -10 20 -30 40 -50 -60
Vds (V)

oo
o N

-70-60-50-40-30-20-10 0 10
Vg (V)

Fig. 9 Transfer and output characteristics of FET
fabricated with polycrystalline thin films of
Ph-BDT-C14 before and after thermal annealing at
1300°C for 5min.

After systematic study of the thermal annealing on
FET performance with different Ph-(Tp);-Cn and
Ph-BDT-Cn  derivatives, we learned that the
enhancement of FET mobility in FETs fabricated with
these materials was generally observed irrespective of Cn,
even though the enhancement ratio of FET mobility
before and after thermal annealing was different from
material to materials, as shown in the case of
Ph-(Tp)3-Cn in Fig. 10.

It is well know that the thermal annealing of organic
FETs at a certain temperature result in improvement of
FET performance in some extent, which includes
enhancement of FET mobility due to the improvement of
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Fig. 10 FET mobility in FETs fabricated with

polycrystalline thin films of Ph-(Tp)3-Cn before and
after thermal annealing.

crystallinity and electrical properties at the electrode
interfaces. However, the enhancement ratio is rather
limited within several times in general, compared with
the present results up to one order of magnitude or more.
In fact, the monolayered crystals derived from SmE
phase of mono-alkylated smectic liquid crystals are not
perfect or disordered, compared with those of
Di-alkylated one; therefore, it is very plausible that the
crystal-to-crystal transition to the bilayered crystals
results in improvement of the films crystallinity because
the disorder is swept away during the rearrangement of
molecules to form bilayered crystals, which are
thermodynamically stable. However, the exact reason
why such a significant increase in the mobility takes
place after the transition from monolayered crystals to
bilayered ones has not been clarified yet.

4. Conclusion

We investigated the crystal-to-crystal phase transition
from monolayered to bilayered crystals thermally
induced in polycrystalline thin films fabricated via the
SmE phase of mono-alkylated liquid crystals and
significant mobility enhancement after the transition,
which was discovered recently in Ph-BTBT-10
exhibiting SmE phase, with two representative types of
highly ordered smectic liquid crystals, i.e., Ph-(Tp)3-Cn
of an oligomer type and Ph-BDT-Cn having small and
large m-conjugated core moieties. The systematic study
with these materials revealed that these unique
phenomena are not a particular case of Ph-BTBT-10 but
probably general in highly ordered smectic liquid
crystals having a single side chain, which is essential to
form bilayered crystals.

Therefore, the present results provide a new strategy of
molecular design for high mobility in organic field effect
transistors, i.e., utilization of mono-alkylated highly
ordered smectic liquid crystals. In addition, to answer a
question, i.e., why does such a significant enhancement
of mobility after the crystal-to-crystal transition take
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place?, gives an insight into molecular structure and
property relation in organic crystalline semiconductors.
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Molecular Dynamics Simulation of the Deposition of Molecules

Kevyaki Yogome*

*Analysis & Simulation Division, Advanced Technology Center, Corporate R&D Headquaters,

Reported here is a simulation model which simulates the molecular dynamics of deposition processes.
Konica Minolta is deeply involved in organic light-emitting diodes (OLEDs). OLEDs are manufactured
by using either wet or vapor deposition process. Vapor deposition enables manufacturing of high-

erformance devices.

OLDEs consist of a plurality of layers plural layers, and their performance depends

on structures and surface boundary conditions between those layers. Thus, understanding of layer
conditions and their formation process is key to technological advance. Unfortunately, vapor deposition is
non-equilibrium phenomenon, rendering experimental approach impractical. So, we turned to simulation,
named "molecular dynamics simulation of the deposition of molecules” (MDSDM) for the better

understanding of the process.
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H¥s L CHMELFEF (Organic Light Emitting Diode,
LUF OLED & WERET %) OHANBRR 2 C& 7= 12,
OLED X, HES) » @ - mFHt - 7 L¥ v 7%
LWV o TR EFORIEROBHFETH LN, %
DEFET 1 AT L - TEEFM L BAARIZST 6
%o BIEIINERER @09 <, BEITEEENEH N
E WS TR B B, A [BNERTE O 75 OLED %
—5y b & UTHANBR 21T > I FHl 2 #3035,
OLED I%, —#%IC Fig. 1 X 5 2L @tEz2 A LT
W5,

Electron injection layer
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Hole transport layer
Hole injection layer

i

General OLED'’s layer structure.
The electron transport, emission, hole transport, and
hole injection layers are organic layers. The emission
layer includes dopants and host materials. These four
organic layers can be deposited either by vapor
deposition or by wet deposition. Our interest here was in
vapor deposition.
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Fig. 3 Structure of substrate used with MDSDM.

Molecules deposited on the surface layer have their thermal
energy transmitted through the temperature-control layer to the
fixing layer. The temperature control layer is kept at a constant
temperature by virtue of velocity scale. In the MDSDM,
temperature is controlled only in this layer. At the bottom, the
fixing layer prevents the substrate from being disturbed by the
kinetic energy of the deposited molecules.
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Fig. 2 Across-sectional view of a substrate and layer deposit at
an early stage in an MDSDM simulation.
The three molecules (dark arrows) fly through a vacuum
toward the substrate. A molecule (light arrow) is just
arriving at the surface of the deposit on the substrate. The
molecules of the wet layer are aligned on the substrate.
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Fig. 4 The paths of four molecules being deposited.
Left: paths in the x-z plane. Right: paths in the x-y plane.
Four molecules are emitted 20° inclined with respect to
the z axis, and are deflected in the vicinity of the substrate
surface. Thermal diffusion moves the molecules in
various directions on the substrate surface.
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Fig.5 The last stage of an MDSDM simulation.
Left: CBP deposition. Right: TPD. In the wet layer on the
substrate surface, the molecules are laterally aligned.
Above the wet layer, the molecules are amorphous.
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Fig. 6 Density profiles of CBP and TPD in the z axis direction.
The CBP and TPD each have three density peaks near
the substrate surface. The intervals between the density
peaks are shorter for the CPB than for the TPD, which
indicates that the CPB has more neatly stacked
molecules than the TPD.
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Fig. 7 Layer structures of CBP (above) and TPD (below)
molecules simulated by MDSDM.
Above: three layers indicated by arrows correspond to the
density peaks of the CPB in Fig. 6. Below: terminal groups
of molecules are vertically directed (light arrows), so that
the second layer (dark arrow) is farther from the first layer
than in the case of CBP (see also Fig. 6).
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Fig. 8 Snap shot of MDSDM for pentacene at the last frame.
Almost all the molecule lies horizontally on the surface of
the substrate.

Imaging Conference JAPAN 2018
© —M#EEN BREGKES - EI-03 -



EI-03

Fig. 9 IZEE a7 7 A )VER LTI, W DO
RAAL AT PITIEWND SO0, BRI 708 2
S EEMR D & 7B IR D e 2R 11 F The N Tas 0 LAY
IeREENEBIZDI > TEREN TS Z L 3R

TE5, ZOMBEEREREE 6) Lt Lzl Z A,
SATHEICE TOENR AN HEODIEFIZEL —

BT D2 E09

Relative density

T

Fig.

ig.

>tz (Fig. 10),

Substrate side
Surface side
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6 7
position /nm
9 Density profiles of the pentacene layers of Fig. 8.
The z axis profile (orange) has a density oscillation
throughout the layer, which indicates that the top layer is
affected by the substrate surface. The x axis and y axis
density profiles (blue and gray) are constant.

10 Comparison of the structures found in Figs. 8-9
(orange) and an experimentally formed crystal structure of
pentacene (white).

Both have herringbone structures

Fig. 11 Structures simulated by a commonly used molecular

dynamics simulation. Above: no substrate. Below: with a
substrate.
Without a substrate, only a few herringbone structures are
observed, seen in the upper-left (arrows). With a substrate, a
greater number of herringbone structures are observed,
although fewer than in Fig. 8.
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HNY IR — UL L —BT 5 2 RS
776

A% HARE M OBEREBN, TEBILTFIEORE %
¥, OLED o7 —~ DBIRICEH L T <,

SEXH

1) Mz, ARFE, RILFEHE, ERET, ilzélw,
NEER " WA EL £ 0O v E—F U 25
Jt”, KONICA MINOLTA Technology Report, 14,
pp.102-107 (2017) [in Japanese].

2) b 5L, ISH#E, 80,290 (2011) [in Japanese].

3) Della Valle, R. G, etal, ChemPhysChem, 10, pp.
1783-1788 (2009).

4) Shakeel S. Dala., et al., PNAS, 112:14, 4227-4232 (2015).

5) M. Yoneya, et al., J. Mater. Chem., 20, pp.10397-10402
(2010).

6) Crystallography Open Database
http://nanocrystallography.org/

7)  J\ME VEE, ISAMER, 77:1, 56 (2008) [in Japanese].

Imaging Conference JAPAN 2018

- EI-03 -



Imaging Conference JAPAN 2018

Oral presentation | Electrophotography

[EPs] Electrophotographic System
Session Chair:Yoshiaki Kondoh(Konica Minolta, Inc.), Yukio Nagase(Canon Inc.)
Wed. Jun 20, 2018 1:00 PM - 2:20 PM Conference Room (2nd Floor, Engineering Research Building I1)

[EPs-01] The 1Q-501 Intelligent Quality Optimizer: Simple, Quick, and Precise Color
Management
*Kenji Kawatsu', Akihiko Shimazu', Takeshi Yamaguchi', Makoto Ikeda' (1. KONICA MINOLTA,
Inc)
1:00 PM - 1:20 PM

[EPs-02] High Speed Digital Full Color Printer RICOH Pro C7210S/C7200S
*Jun Hitosugi1, Tadashi Ogawa1, Tetsuya Ofuchi', Kentaro Mikuniya1, Yuuki Sagimori1, Yuuichiroh
Uematsu' (1. Ricoh Company, Ltd.)
1:20 PM - 1:40 PM

[EPs-03] Adaptive Control of Airflow in a Printing Machine Using Bayesian Network
*Shuhei Kobayakawa1, Kazuya Tamura' (1. Fuji Xerox Co., Ltd.)
1:40 PM - 2:00 PM

[EPs-04] Improvement of Reliability for a Corona Discharging Device by a New Air
Flow System Applying the Pressure Rising Effect
*Yuki Nagamori1, Yasunori Momomura', Masafumi Kudo', Kazuki Inami' (1. Fuji Xerox Co.,Ltd)
2:00 PM - 2:20 PM
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[EPs-01] AccurioPress C6100> ) —XICH 1735 1IQ-501FEICL B R F )L
LAARL—2 3 VDFER
The 1Q-501 Intelligent Quality Optimizer: Simple, Quick, and
Precise Color Management

DA BZHEE. L0 &S BEE' (1. 3=H3 /LsHRA)

*Kenji Kawatsu', Akihiko Shimazu', Takeshi Yamaguchi', Makoto lkeda' (1. KONICA MINOLTA, Inc)

JZHAI /NP, 201 7EES1EEHICEENRTSICO T =T ¥ ¥ ILEIRIY X 7 LAccurioPress C6100/1Q-
501 %= #555A L 7=, ENRI#E T4 % AccurioPress C6100& BIERZBEILEBE TH BIQ-501 THEM I NEZ AR AT LA
ICE&Y, ERBBELAEXEETOLRENDD > TWHEBOREZWELL - EALEL, HREICHAENTEEIRF
WL ZAARL =2 avaRRLE, AFEXRTIE, 1Q-501 ICEHLISABHERF v —OE#EATREE Lo/
7))y RAlEEM, MRIAROREEZHEAIY, BRIERLEEY 7Y M4 LATHET 2HEFEM, chosE
ELCETT2-OOWMERMICOVTHEBNT %,
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AccurioPressC6100 &) —XIZH I+ 5
[1Q-501 BEHEIZKBARXAFILLARARL— 3 VNDER

JIEE RGeS, WeEr BEZT, n EETT, | (F0F

fa=h X VRS HRIEERBEATS B IR R X —
fa= X VA RRASHE ERIEESRBAEATS AT AR 4 —

The IQ-501 Intelligent Quality Optimizer: Simple, Quick, and Precise Color Management
Kenji Kawatsu*, Akihiko Shimazu*, Takeshi Yamaguchi** and Makoto Tkeda™
“Products Development Center 1, R&D Headquarters Business Technologies, KONICA MINOLTA, Inc.
“*System Control Development Center, R&D Headquarters Business Technologies, KONICA MINOLTA, Inc.

There is a strong customer demand today for a system that processes printing jobs efficiently, error-free,
and with high productivity. Konica Minolta has met that demand with the 1Q-501. Paired with the
AccurioPress C6100 printer, the I1Q-501 Intelligent Quality Optimizer accommodates a wide range of
print media and enables minimally trained operators to easily perform color adjustments.

Among the 1Q-501’s newly developed technologies are (1) hybrid colorimetry technology in which
scanners and an on-board spectrophotometer perform jointly, (2) control technology that allows duplex
printing and precise image registration in real time, and (3) the high-precision transport technology
necessary to achieve those first two technologies.

1. [FL®IC BOBHE LA AEEL T 5 1Q-501 ZFRBA% L7-.

© —MBHEEA BAERES

WEa=DI ) NEOTaX a7 ) M
FROE NS T 5 FIRIZESR CIXEIRIY HAl O T %~
DOFEDRERREL 7> TWD. ZOEICK L
T, HIRY a 75RO LE L T EEMET

UL C & DHEFE~DERN—ERL /> TE TV 5.

ZOBEHEOFRICHIGT 5 Z & &2 E LTR%E
DITHILTZD D AccurioPress C6100/1Q-501 A7
LTH 5. AFTIiE AceurioPress 06100/1Q-501
;<5=z; CHEE S N RERESS KUY, 1Q-501 5 #EHAT
DN & BT, TOMEICHOWTHETS.

2. RN

o= JVZL, 2017 AR 1 Ui o
WVEIRIY AT D1 7 —fc EATEERE AccurioPress
C6100 ZHEIERALE L7z, R AT AL, AT LY
HRFCH 2 B E 2 MR LoD, HRHIS IR K
&, FIRIVEFEME L COREREZMHE LT, &V
BoORHMZZEL THNTHI AT LERSTH
5. S AIERE LTI, 77 Ay 7D 400
g/m2 JERH S, &E 1300 mm OERER, 75 v b
=y 7EHEFICLHEGERR L, BEIEOH
Tl —E R, BEVRRAEKREXET D ODOEE
RNV a T~ EHR L.

ZEMER L& LT, RESAEE, RERMH

* T192-8505 FURHE/\ ET-HiA)IIHT 2970
* 2970 Ishikawa-machi, Hachioji-shi, Tokyo, 192-8505, Japan
e-mail:  kenji.kawatsu@konicaminolta.com

1Q-501 1%, FERITA R L —Z OFEETH - 7-FI
AT OFREEREM 2 KIBIZHIT 2 & & b, PEFHC#R
BHEMEYTAAA ACTERLUMETS2ET, H
H O @R RS TN & /R E 5 & 2R ER
Wk A% L A TS 5.

Q ~ Scanner
’ Spectrophotometer

Scanner

Fig.1 Layout of the 1Q-501’s two scanners and its
spectrophotometer.

1Q-501 1% Fig. 1 (23 & 5 ICHIA) D2 Sl
L BLD T A B CCD (Charge Coupled Device)
AA—D Y —FHAT _ODAF ¥ —L, 2
=71 X VEPMRAT D REEINE 7o il
FEU? EHEEHLCVD
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3. 10-501 o B AR B At

3. 1 R¥vF—HAIMYBHIZH T DMaEEM
1Q-501 (28 D A ¥ F—D Lo 5E X, HkE
AR LT, LER O %227 E L Chtr s 2 &,

2. RIS 32 G O 2 IEREICHEAED Z &,
D_OTHA.

L OEELZE L CTot D 12O OWETE, 7t
HEY P E A% v — L OEREE —EITRD
ZETHY, 2. ORI T DEIRIONLE & IEME
P IS T D OEAEE, FEAMY PR E B
ETHE LTS ETHD.

1Q-501 TIX 26 —ODOEM|E-T =D,
Fig. 21ZR¥ &L 9 7ot ipk 28 H L 7.

|, — Scanner

Glass plate Backing

’/ Paper<

——— Glass plate

Backing

|, — Scanner

Fig.2 Paper transport mechanism.

L. O E Ax ¥ F—DEiZ —EIfEo LW D
FIEERT- T 720, WEREIIEAX v T —0 D
N5, G P oo R &R DS
B T A O R ATAR & T 5 JE Rk & Lz,
ZAUZ R IR AR 714 BT L, Fig.
2 OBATH O 5> HLBMFEE S 4L, 2ot I ff
LT BN D 72D EEBENRT-ND . i OREHER
FICX by, AkE ATy — L OHEEOZLE % 0.5
mm L FICERDO Z E AR L o Tz,

—F 2. O—EHETHET D LV EFIZBN
TiE, £AF v F—o B, T/, Fiflo 3 R
Oa—7 —OREEFHFAICE— & LAKO2IE
HFa—7—CHieZ L TxS Lo, ZHUT kD R
OSSR Eoa —F — O 2 E75E 5
LHEEOBBREMRDVIZ <72 h U AROFAEY
FOMELEEE 1% LFICHZ, BRI ZS>DOR
X* ¥ —TH AR TZR—FIR O - o RALE D
Z0.2mm LLFICIMA D Z ENTET.

3. 2 SHRABEFHEAIYBEHIZEH T SWaEEM
1Q-501 128 \F D el st & ENL, FIRIBEAMAR
@ CMYK &0 b —THIR S5 iR 2 i
THZ L, SEHEEH TEERGAEIZL > TAF
¥ —® CD B Y —%MHETHZ LD _SDTH
5. ZOWGEFHI LY REiRELRAES 52 & TH
RIFEARAKD b F—ftE R RE(LT S E L BT, R
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Xy F—%MIETH LT, Ax v —&HlEG L
0 b JAFLPH 2> SR 2 5t - B 2 B A 2 1
ELTHEHTREE T 5.

FDh, HNREF TOFHARY XA X ¥ I —
EHAREBHIZHRE ORBEOERNEECTHD. £
Z T IQ-501 TlE Fig. 3 TR T & 5 RStk 2 5
HL7-.

Spectrophotometer \

Reference plane —

Backing

Fig.3 Spectrophotometer transport mechanism.

ORI EHCRR T B AL FYER I > TR )
EEIND XD, ZOoOHEEH T IZH A Y
FEMEmICH LY C, 2o HEg & EUER O 2 A
WIET AR E LT, =0 EEOIEAER ~DOF L
BCICL Y I EmEZR L, £ONH Lotz
MA LD . T ORERRIZ X0 BRI o AR & S
WG ORRBEREYZ 0. 2mm L FIZIZ 5 2 &30
R ARY

4. BEBRAERTL
4. 1 —EEEHAE
AL REIR &2 BT 5 72002, FIRIES I 38 o
B DIRBMEE N BE SN TV D, FEEEE IS
FMHEERANEL 2L & 5720, RETEY) 2 IEE
TEMTHLENRDDH. 1ERIT—F —DOE{EIZ X
0l 2 OFFFEERERE O M IZER L, =—W—3 Y]
RNER CHE A EMmL TV, FR OEEIT—
P—DEMAL72->TEY £, ETORHENRZETT
HECa—P—ZMEL TV, KVATLTIE—
T H B RE 2 58 L, 1Q-501 12k v HEfb &
BB OFEEEE, — D OB b OFRAE T Ehi
AL L., 2—%—3—o0im TER L7~
FIAH 28N L, BtAR Y v 2472 CaBET
FEENRTET T 5.

1Q-501 IZ L 2 HEMb DA ZE L, =—F—D
BEZ B/NRICINZ 2F T, [ERa—Y—12hho
TWEAHAZER L, 2AF /L0 AR EEAE EHR
L7, —fE A B AE 2 28925 2 & THIW L 7=
FHHERE A, Fig. 4 [T RV AT AL D ek
DOFHFER 249 1/4 (\ZHEHE L=
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M Adjustment A M Adjustment B M Adjustment C M Adjustment D

\
\
N
N
N
-71%
N
AN
N
.
N
\

C1100 C6100/1Q-501

2000

1500

1000

Adjustment time (seconds)
o
8

0

Fig.4 Faster color adjustment.

4.2 YTILEAALFE

PRI X mOWRE R YREE N RO L H T2
mm¢@wmﬁ%@wm_;a,%%ﬁéww@%
BT HENLELR D, ek, RERYZHES
HECIE, RAEHT Yy — NEERTRIET 2 FEFA
e, FEMAT ¥ — b EHIRBEAR KM EO 7 Z > b
Ny RAF ¥ F—CHET 2 A EREZ 3 508
Ndol-. R AT A TIEIQ-501 (2L v, EIRIF O
BNy OFEEREL T DU T IVH A L TORER
UIRESRE A Bl L=, Fl o B Ehdisk & 52814
HZETHIB LI Z U v 2 A Lk, ST EORT
FRER & bl L 72X CoRd (Fig. 5).

| :Interrupt print
[» : Print adjustment chart
. : Manually measure and input adjustment values

P : Print J

Manual adjustment

Semi-automatic adjustment

Real-time double side alignment

5
’-/

Fig.5 Reduced downtime.

~ Downtime

AR AT AOFREEHFEE LT, HOOMELE O
ok e L, FIRIT =227 4 — Ky 7
5. FDORE, A XOFEEERLIET B - DB D
MREZRLCHEEZEHLTVD

NIRRT AT LATIE, W LAICHERO R
INE =B, FIRIRELZ 1Q-501 T kAR /N4 —
VSRS CHIRIT O B A ATRE S LT
%. Fig. 6 ICHHEHD bR —2 %739, 2
B A 2 ST D720 b U RN E— DR A TR
L7-.

T, BEFHFEICAWTHREEICY TLZ A AT
OFHFERSRE A ZHL L, FlRlZh= M _E % Bl LT-.

Imaging Conference JAPAN 2018

R L [EERIC, Wik LA ISR OB S T
ZfHm L (Fig. 6) fiiA 2 F CRFHRIE 2 FEBL L 2.
r Registration
T L—,T.J pattern
4 Ly

Color density
pattern

Fig.6 Real-time adjustment patterns.

5. N4 Ty FRIBHI
5. 1 HRABEZAL CCD DHFIE

TNV B =D T ==V A NaeFET HIT
ISR LDOD T — Ry FORMGNVAEE D, Fx
Fa—PF—IC X OMOaEEEZAREIZT D720,
1Q-501 BN~ o — A L7z, flet o3

o R AR T UE, EMEsR AT — 2 A
HWETESH. LirL, oaEs TRED Yy F%
HIE T DI REDOHIRASER & Z U HE S R - 1
ERFHRDMND E VNI T AU v bR H 5. —J7, Hl
oY —l2 e e —%2HAND L, —FEIZKE
DRy T HRDENTELEN, Brh—0FLHe
PR E OB A ), ERE/2GT — 2 Z &G T
é‘?@tb\ FIT, BrII@EEFEORAY v SEENT T

2, s TR RIEAEIZ KXo T e &
—%*ﬁftﬁ“é Z LT, —EITREDNRy T EIEMIC
BEATRRIZT DA 7V » RGN 2B L7z,

5. 2 ARTR¥X¥F+—TOT7AI
ATy RHIEIZ, OCD & o — DIl & 1
@& LT S 121X, RGBEAND XYZ EHA~DZEH A
ITHOMERD L. BHIIINV I T v T T—T V)
ADAF ¥ F—7 17 7 A V& HND DR —fKHIT
HHN, BT HEEILZOMK O 4 A0 I —TEhEEZ R
LTWA72, RICIE T RGBAED /<y FIELE LT
ELTYH, KOGARIZL > THRRD XVZ HEIKT
ZENRBD. THUL, RCBT7 4B — & XYZ AR
B OO E NN SRAET D (Fig. 7).

FIT, a=AINEE AXxS—TnTy
ANVDANSITE LTRCBEDOMIZ, RIP(Raster Image
Processor) 22 L HUG L7=i% 4/ F D KEZBEML
72, 4 IRTTD A X v F—7 17 7 A L &AERL L, RGBK
M XYL ~OEHETHZ LT, "7V v Nil&
RRCERT 2 A%y F—7 17 7 4 LOMRER L4
EH L=
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Reflectance(%)
Reflectance(%)

{ £ ek e ,/r/ : ok e
Wavelength (nm) /I Wavelength (nim) //

Fig.7 12 Correspondence between RGB and XYZ
due to difference in black amount.

5. 3 F¥y—rtDILT7THRE

CCD %fi» T,y F @ RCB EAHIET HFRITE%Y
Ry FOREY Oy F s OHEDE (7 V7)) 2
EHER LG, AXyF—T 0T 7 A NMERATF ¥
—hDHT—=NyF L, BEOY T NVRIGRED T
F—RyFIZE L XYZED Ry F R H-7-L LTH,
D S FNE2 D & REBAENZE DY, L7
STLEIDLLTHD (Fig.8).

FIT, a=hINZIETTFry—rDEDNRyTF
ZJIE LT JE P D RGB A D FEAMEAE R 272 5
LN TFEAERT LT NITY XLERFE LT,
T VT OSBRE & R/NRICH X 7.

X.Y,7=(14,24.45)
R,G,B=(2.133.195)

X,Y,Z=(14,24.45)
R.G.B=(3,135,201)

different level
flare <:--+p flare

Continuous tone layout

Chart for scanner profile

ame level

X.Y,Z=(14,24.45)
R.G.B=(2,133.195)

Flare level equalization

Fig.8 Method of flare equalization of color chart.

5. 4 ATy FRAIEBMEEE

AT Rl Z W @EMERE R ax—bx (@i
FHEIZZey hL7b D% Fig 91RT. 71y
F O CCD B —HIAfE (A ¥y F—TF 7
7 A VAR AW R R ) & EERI S RIAET
HE LT fE R & DB 7% A0 2F LTV, st
OHRDAX ¥ F—T 17 7 A MERKY 7 b & A
T, CCD B ¥ —TCatAHi~>7- RGB N LHEH LT
BEfE () 12, Rong 7Y RREFIT CTH
BFLEE (XA EEWBE TR TE TS
ZEVHERTES.
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Fig.9 Color difference between spectrophotometer
and estimated colorimetric value from CCD sensors
(Left: Third-party ICC Profiler, Right: Hybrid
Colorimetry).

FRLOHEN EE# LA 7V RlGEIIC X
ST, 2—VP—ICLHMUENEEEAREL L, EIFH
TEREERNGETDZENRTEDL LI T Tz.
R AT A CHRABMEEFEHT HHES L TERE
LT I2k5Fx VT L—a vilife, 7V 2—7
17 7 A VAERHERE, ARG SR L, ko
HEFCORMEEED MR- TNl T —~
F—U Ay MEEEMFEIC, ERETERTED X
N0 T,

6. F&H

AccurioPress C6100/1Q-501 T, BEAENIRML
AIREZRENRIB) OFEPE A 5, HERROFRTE 2 =4,
BMELAFNLLRZARL—2 g VT HVAT
DEFERR LTz, B LW ARSI O EBLIZ L,
PR D FENFATE & [F5F OFEA I MEHE T B BhFfEn
ARE & 720, TERDFEANEREA KIRIZEME L7z,
DICFIRI A R 8 B R O R A R L 7 o —
KRR 7452 6T, UTNAEA LIRTRELE R
L7z, &7 00D ko —E gt onts 70 >
RHEEFEERIZ LY, 2AF L LR T —v 35— A
v hNEFEBLT.

AT 1Q-501 IZ X DB A R S, & 672 51
I E AR TX A AT LAAREE L T L.

S5

1) S.Yamamoto, Y.Goto, and N.Matsubara, “The FD-7
Spectrodensitometer: Taking the Fluorescence of the
Substrate into Account when Measuring the Color of a
Printed Object”, KONICA MINOLTA TECHNOLOGY
REPORT Vol.8(2011).pp.138-142.[in Japanese].

2) Y.Yamamoto, Y.Nagashima, K.Harada, Y.Goto, and
S.Yamamoto, “Development of the Auto Scan
Spectrophotometer ~ FD-9”, KONICA  MINOLTA
TECHNOLOGY REPORT Vol.13(2016).pp.118-122.[in
Japanese].
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[EPs-02] &&E T Y4 IHhS5—T1) >4 — RICOH Pro C7210S/C7200S
High Speed Digital Full Color Printer RICOH Pro
C7210S/C7200S

—i L NI KM Eh SEA BAR. BA S BERE- (.4Rstya-)

*Jun Hitosugi1, Tadashi Ogawa1, Tetsuya Ofuchi1, Kentaro Mikuniya1, Yuuki Sagimori1, Yuuichiroh Uematsu’

(1. Ricoh Company, Ltd.)

RICOH Pro C7210S/C7200SI&Pro C7110S/C7100SY ) —X A HEMICZITME, Ya—T7O045 o> a7
Do —DZ4 v+ Tt EIRYIOZ&FEL - /Oy Me - S E E CH. SEAHRIBKCEN
RICLBRBNDODERE, BELZHIETZPODHSZ=—XICHIGELET IV IINAZT—T Y V9 —ThH

%, ERFHEUTICRT,

1) BEEN: h5—/T/ 70HICED95#(C7210S)/85#(C7200S)D H A

2) BURMIBRE | IQCTICE B2 TPV A LRERYUFAE, A HZHILL IR MNAEE

3) EfIMMEEIR] : ARV v I HF—F54 v+ Tk, B ~F—%RVYEEDESH

RICOH Pro C7210S / C7200S inherits Pro C7110S / C7100S series in an evolutionary way, strengthening
the lineup of Ricoh's production printers.

It is a digital full-color printer that responds to a wide variety of POD market needs including multifarious,
small lot, short delivery time of printed materials,variegated printing paper and expressive power by
decorative effect. The main features are as follows.

1) High productivity: Output of 95 sheets (C7210S) / 85 sheets (C7200S) per minute for both color and
monochrome

2) Image position accuracy: Real time front and back registration adjustment by IQCT, mechanical
registration adjustment

3) High Value Added Printing: Strengthening Special Color Lineup, Installing White Toner Printing
Mechanism

O—M#EEAN BAERFESR
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EETUAIHS5—T1) 42— RICOH Pro C7210S/C7200S

—r2 7, /NI R

AR mt,

R4t U = —CIP BAFEACHT
*fii] CTL BA%E & 2 & —, ***[f] APT e

KW ", =Ea KRR
RS B —RR™

— CPBi¥E ¥ —
BREE S % ik v A

High Speed Digital Full Color Printer RICOH Pro C7210S/C7200S

Jun Hitosugi*, Tadashi Ogawa®, Tetsuya Ohfuchi”, Kentaro Mikuniya”
Yuuki Sagimori™, and Yuuichiroh Uematsu™

"1t CP Development Center, Commercial & Industrial Printing Development Div., Ricoh Company, Ltd.

“*Controller Development Center
“Information Fundamental Development Center, Institute of Advanced Printing Technology.

RICOH Pro C7210S / C7200S inherits Pro C7110S / C7100S strengthening the lineup of Ricoh's
production printers. It is a digital full-color printer that responds to a wide variety of POD market needs
including multifarious, small lot, short delivery time, variegate printing paper and expressive power by
decorative effect. The main features are as follows.

1) High productivity: 95ppm(C7210S) / 85ppm(C7200S) for both color and monochrome.

2) High image quality stabilization: Main / sub scanning density deviation correction technology.

3) Image position accuracy: Real time registration by IQCT, mechanical registration adjustment.

4) High-value-added Printing: Special Color Lineup, Installing White Toner Printing Mechanism

1. ZL®HIS 2. HEME
WA, REAEIRITS - ZERNEIRITS ISV T
FIRI# D2 G fdifl - vy MEZIZ o, SERR

RICOH Pro C7210S/C7200S & ) — XD A F 3 a
WRRFONBEE A Figl |77, A0r60xT 7 E

© —MBHEEA BAERES

WL BEREE A K2 A N THIMTZ 5477 —POD
T A == AR LTV 5D, E7-, il s
1 ARG O — MR FRUIMT b B 7R R A O R
ETHIREM, MR, EHT v A BIIEAT 1
T ARV w7 ELFE RS R O 7Y
v =m0 Kk LR T ek CMYK 1 Z
LI D AR ¥ )V T =T K DO T S A B
%H@#é:&fmm%@ﬁﬁﬁ FRDEEDD
BT IEEEI R ~D = — X EE - TV 5,

Z 9 L7=H, RICOH Pro C7210S/7200S U — X%
A& £ /L & 72 % RICOH Pro C7110S/C7100S % % Ji&
BICZTHE, Va—oFadrsarF) o a2—
DIA Ty T e, [FEE) mEEE) TE4
PEME ] TR IMBAERIR ) 2% — T — K& LT, #ri
M TNOCTJ IZL B AF AL AFRL— g a2 FEE
L. AL REEAmNT 52T, K4ED
ARY X IVA T —IZ X DEE R TI TCRBERDE
BIEREBINCY AR— T2 2N E LT e
By a7 ) oA —0F S TH 5,

T 243-0460 A R4 TR 2-7-1

2-7-1, lzumi, Ebina- Clty Kanagawa-Pref,243-0460, Japan
jun.hitosugi@jp.ricoh.com

vV RRBRERK N LA (OERAMRILES v Mt
X) BLXUOO®FEL LA (1), AR LUK HE
BE v, OFBGHEIZ=y b, @K% E 5000
KeAZ o H— @007 4=y ¥ —ThV,
AAtEEZ Table.l 12777,

3. BEIHRELEM

31 EEEEIEERERESBHERN
TaR s varFYrT 4 IHBICBNT, B
Y M EE R WEEHEE Ch D, FHIBIER
B e — T O HE EISER T 5 B e R
FERAITHRRMENm <. WESA RO LN TWD, 2
DFEIZx LT, RICOH Pro C7210S/C7200S 3V —
RIZiX Y 2 —ME ORERAMIEEM D HSFE SN T
WD, ZHUT K o TEOLERCBS = — T OB SRS
M blck 2 ax b7 v 7 ERET OO, ERERELLE
DREEY)—MEEHL WD,
A IERAMTOME S Fig.2 |Rd, Z OHIEIZIT
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Fig.1 Exterior photo when installing options
Table.1 Specifications (RICOH Pro C7210S)

Term

Specifications

Configuration

Console

Printing Process

Laser Electrostatic Transfer System: 5-drum Tandem Engine

Printing Speed per Min.

Full Color: 95ppm (A4_LEF), 53ppm(A3)

Black & White: 95ppm (A4_LEF), 53ppm(A3)

First Print Speed

Full Color: Less than 11.0 seconds

Black & White: Less than 11.0 seconds

Resolution 2400dpix4800dpi

Tones Reproducibility 256tones

Zoom 25%~400%

Paper Sizes Standard Tray: A5_SEF~13x18inch (330.2x457.2mm)

LCT: A6_SEF~13x19.2inch (330.2x487.7mm)

Maximum Image Area

323x480mm

Paper Weights

Standard Tray: 52.3~300.0gsm

LCT: 52.3~360.0gsm

Paper Capacity Standard: 2,200sheetsx1 -+ 550 sheetsx1
Maximum: 7,700sheets
Duplexing Standard

Power Source

200V, 30A, 50/60Hz

Power Consumption

Less than 5.0kW

Warm-Up Time Less than 300 seconds
Dimensions 1,320x910x1,816mm
Weight Less than 580kg

g u —7 —OREEEZRET S 7+ b2 T

7y omtifEFCA s TS, MEF -2 Laser scamning k..
RS AUL b ISR L7 R RS R T — | opticalunit_ ||
PRE B Y —IT ko TR LT T — ISR S High votiage ||
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MOBRE LT 5 = & R IR [/ pocesstg

ELTW5D, BNEITATFETMEICS L CERE
ERESTLZENARETHY, EEBMBEICE ST Development
BEREDRIEN R D r— A bR T 5 2 &N roller
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Fig.2 Illustration of the new correction technology
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Fig.4 lllustration of the rotary gate control system
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Fig.5 lllustration of the Inline Quality Control Technology
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Adaptive Control of Airflow in a Printing Machine Using Bayesian Network
Shuhei Kobayakawa®, Kazuya Tamura”

"Research & Technology Group, Fuji Xerox Co., Ltd.

Handling of heat and toner dust inside the printing machine became difficult with the globalization of
printer market. Trade-off relation between air cooling and dust control made it difficult to handle them at
low cost. In this report, we have reported adaptive control technique of airflow system. First, we analyzed
relation between wind velocity and heat/dust. Then, we designed airflow altering system using multi-
objective optimization method. Finally, we developed optimal control algorithm by Bayesian Network.
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Improvement of Reliability for a Corona Discharging Device by a New Air Flow System
Applying the Pressure Rising Effect
Yuki Nagamori*, Yasunori Momomura**, Masafumi Kudo***, and Kazuki Inami***
* Advanced Marking Development, Device Development Group
**Device System Development, Device Development Group

Key Technology Laboratory, Research & Technology Group
Fuji Xerox Co., Ltd.

In xerography, ozone is being exhausted using airflow in a corona discharging device. But density
difference according to the distribution of airflow velocity occur because of sticking of minute trash
included in outside air to a discharging device. The plenum chamber generally used for huge air
conditioning system is applied to small blower duct of copying machine, the reliability of a discharging
device is improved substantially.
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*Yosuke Tsuklyama1, Yohei Sato', Keisuke Kato', Isami Nitta' (1. Niigata University)
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We developed an paper evaluation method for the paper lint that has an influence on imaging and paper
feed performance of the Multi-function printers(MFP). In this method, the rollers slide on paper surfaces for
100mm and the decrease of the friction during sliding is measured. By this method, we are capable of
characterizing and evaluating the effect of the paper lint on the performance of the paper feed. We evaluated
the 4 kinds of papers whose paper feed performance in MFPs are known, and the test result matches with the
paper feed performance. We also report the evaluation results for 29 brands of papers in overseas market.
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Evaluation of the Powder Adhesion Properties by Friction Test
- New Index for Paper Characterization -
Yosuke TSUKIYAMA", Yohei SATO™, Keisuke KATO™, and Isami NITTA"

“Institute of Science and Technology (Engineering), Niigata University

**Advanced Materials Science and Technology, Graduate School of Science and Technology, Niigata University

Paper lint adhesion is one of the main factors that influence friction between rubber rollers and papers
in feeding units used in MFPs. MFP manufacturers design their feeding units by concerning many kinds
of paper properties such as rigidity, curling, surface strength and so on. Paper lint adhesion is also
concerned with, but there has been no easy and simple method to measure. Therefore, we developed a
paper lint measuring method by roller friction. This method measures the paper lint transferring from
paper onto rubber roller surfaces. In this paper, we clarified the optimum mechanical conditions for this
method and mechanism of the influence of paper lint adhesion on friction and wear of rubber rollers.
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A Study on Paper Feed Velocity in a Transfer System with Elastic Intermediate Transfer Belt
Takashi Hashimoto®, and Hideaki Kibune”

“Institute of Advanced Printing Technology, Ricoh Company, Ltd.

Digital on-demand printing machines have been widely used in the commercial printing field. However,
magnification errors of an image in the vertical scanning direction at a second transfer, which likely occur
in various kinds of paper printing and environments, are unacceptable problems.

In this study, the mechanism of magnification errors is investigated by FEM analysis. At first, friction
characteristics of a second transfer nip are investigated experimentally. And then, motion and deformation
of a belt, a paper and rollers with the friction characteristics are analyzed by FEM. Finally, calculated paper

velocity is validated by comparison with experiments.
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Fig.2 Relationship between sliding velocity and
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Development of Transfer Process Applicable to Various Mediums for Liquid Electrophotography
with Tandem-FElectrostatic Transfer Method
Taijyu Gan®, Takeshi Nagao™, Toshihiko Mitsuhashi***, Toshihiko Suzuki®, and Nobuyuki Nakayama"

“Marking Technology Laboratory, Fuji Xerox Co., Ltd.

"Key Technology Laboratory, Fuji Xerox Co., Ltd.

otk

Advanced Marking Development, Fuji Xerox Co., Ltd.

A tandem-electrostatic transfer process applicable to various mediums was developed for liquid
electrophotography. To improve transfer efficiency to low capacitance mediums such as film labelstocks,
discharge control was studied by wrapping the continuous medium on the intermediate transfer roll in the
pre-transfer area. On the other hand, the wrapping was in a trade-off relationship with image reproducibility,
and dot collapses occurred in a particular image pattern. By the simulation of medium conveyance, it was
revealed that when the image boundary with different coefficient of friction passes through the transfer nip,
the medium slips and shear force is applied to the toner image. By the optimization of the medium
conveyance parameters based on the analysis results, dot collapses were resolved. By these
countermeasures, high multi-transferability to various mediums was achieved.
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Table 1 Applicable range of mediums

Media Characteristics Applicable Range
Thickness 12-700 pm
Facestock Paper: Coated, Gloss, Wood-

Free, Metallic
Film: Polyester, Polypropylene,
Nylon, Synthetic Paper
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[SI-01] Study to Define Main Factors Affecting Electro Static Jam and to
Develop CAE Model
*JUN SEONG WOO1, Byoungho Yoo 1, Woon Kyung Kim1, Taehan Kim' (1. HP Printing Korea Co., Ltd )

This study is about jam caused by static electricity after toner transfer system. We developed a simple paper
behavior model (2D). In this model, the electrostatic force generated on the paper is expressed as the
product of the electric field vector (E) and the surface charge density ( o) on the paper.

Tests have been performed to define main factors affecting the electric field and surface charge, and these
factors have been applied to the CAE model. The electric field (E) was controlled by changing the potential of
TR and OPC. The charge density (o) on paper was examined by the bias voltage of the charge eliminator, the
water content of the paper,etc. We expect that it will help to design robust system against unstable paper
behavior by understanding mechanism of electrostatic jam and severe evaluative condition
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Study to define main factors affecting electro static jam and to develop
CAE model

Jun Seong Woo", Byoungho Yoo, Woon Kyung Kim", and Taehan Kim®

* Core R&D Team, HP Printing Korea Co., Ltd

This study is associated with the jam caused by static electricity after toner transfer system. We developed
a simple paper behavior model (2D). In this model, the electrostatic force generated on the paper is
expressed as the multiplication of the electric field vector (E) and the surface charge density (o) on the
paper. Several tests have been performed to define main factors affecting the electric field and surface
charge, and these factors have been applied to the CAE model. The electric field (E) was controlled by
changing the potential of TR and OPC. The charge density (c) on paper was examined by the bias voltage
of the charge eliminator, the water content of the paper and curl curvature of paper etc. We expect that this
study will help to design robust system against unstable paper behavior by understanding mechanism of

electrostatic jam under severe evaluative condition.

1. Introduction

This study is about electrostatic forces, one of the
factors that interfere with stable paper behavior after toner
transfer. Electrostatic forces can occur on everywhere
through the paths and affect the paper. However, the most
direct and severe position is after toner transfer. (fig.1)
This electrostatic force can cause to disturb entering of
paper to the fuser. Also, unstable entry may cause wrinkles
or image defects. In this study, the modeling parameters
were tested to determine the mechanism of electrostatic
force, and these factors were applied to the 2D paper
feeding CAE model.

Fig.1 Unstable paper behavior due to electrostatic force

2. The concept of Electrostatic force model
The electrostatic force can be generally expressed as

Equation (1), which describes the force applied to the

* 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677,
Rep. of KOREA
e-mail: junseong.woo@hp.com

charge Q by the point charges g;,q, -+ . Each distance

from Q are y;,y, . & 1s permittivity of free space.

This formula can be applied to electrostatic force on the
paper between OPC and TR. The charge Q can be thought
of as the surface charge on the paper. Electric field (E)can
be implemented by surface charge on TR and OPC.

2 =, _ Q (4, q; . .
F=F+F+ _4-1'[80 " 1-|-y2]/2-|- =QFE (@8]
" on
. - _’::} .
q.' Y2_— " Q
° 2 /
R yn//}’a
In (53

sPoint charges on
Transfer roller
surface
qrr 1.9 TR

Fig.3 Paper feeding CAE model (ABAQUSZD)

In this analytical model, the element length (dl) and
charge density (o) were multiplied to get a representative
charge for each node point. (So, it is necessary to keep
each element as small as possible.). The electrostatic force
ﬁplat an element P;of paper is generated by multiplying
Qp; and the electric field E which is created by qrg 1,

4, qrr.n and qopc 1, Gopc 2" dopc,-
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In this same way, each F P2 F P3, """ ﬁpn can be calculated.

This CAE model is composed of 2D elements (ABAQUS
s/w). And Fortran code for distributed-pressure expresses
electrostatic force as user-subroutine.

This modeling technique allows distributed charge-
density on a flexible body such as the transfer roller(TR)
or the transfer belt. For example, deformation of the nip
shape by the flexibility of TR can change the position of
paper in electric field. This leads the change of
electrostatic force.

3. surface charge on paper

3-1. Surface potential and charge density

According to equation (1), the electrostatic force(F) is
expressed by the multiplication of the surface charge (Q)
and the electric field (E). This means that extremely
reduced Q can make value of electrostatic force around
zero. Therefore, it is necessary to check what cause the
variation of the surface charge on paper.

To find the factors affecting the surface charge on the
paper, an experimental apparatus was made to measure the
surface potential of the paper during printing. (fig.4)

If o(r) is constant for all the unit areas (da), o can be
estimated from the measured surface potential(V). (eq.(2))

1 o(r) da = o [ % @

V(r) = =
) 47T€0f y 4me,

o

2n s r
4me, -fo -I(; VD? + r?

drd6

sensor

sensorto |/
measure
Surface

potential

da = rdrdf

Fig.4 sensor to measure surface potential on paper

* The surface potential experiment was analyzed with
internal camera for paper behavior. when the surface
potential of the paper was high, the paper was unstable and

move to the OPC side.
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3-2. The potentials of OPC & TR

The potentials of OPC(a) and TR(b) are required to
transfer toner from supply to OPC surface and from OPC
surface to the paper, respectively (fig.5). Toner-transfer-
efficiency can be controlled by these potentials. Therefore,
the potential of OPC and TR needs to be tested to check
affects the surface charge of the paper. (fig.6)

(a) OPC surface
potential electric
-700v harge

(c) surface potential
on paper

+1000 V

Fig.5 Charges on surface of OPC, TR and paper

‘ (C) Surface potential on paper (V) | (a) Surface potential of OPC drum (V)
7,000 m-740 -540 [-340

BL000 ool !
5000 [ j
4,000 |
3,000 F
2,000 F
1,000 [

0

0 (GND) 185 505 845 1350
(b) TR Bias (V)

Fig.6 Measured potentials on paper surface

We tested the combination cases of TR and OPC at 0 ~
1850V and -740V ~ -340V, respectively. As shown in Fig.
6, the measured surface potential of the paper did not
change significantly through all cases. The potentials of
OPC and TR are not main factors affecting surface charge

on paper.

3-3. Concentration of toner on paper

As shown in Fig. 5, the toner concentration on the paper
seems to affect the surface potential. It is necessary to
examine the surface potential of the paper according to the
density of the toner on the paper by changing the
brightness.

According to the results shown in Fig. 7, as the image
becomes darker and the amount of toner on the paper
becomes larger, the measured surface potential becomes
lower. Therefore, it is appropriate to test with blank paper
(0%) when high electrostatic force on the paper is needed
to check paper jam in severe condition.
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Fig.7 Density of toner vs. potential of paper

3-4. Moisture content of paper

It is a common fact that static electricity is more likely
to occur in a dry environment such as winter. It is
necessary to check whether the moisture content of the
paper is related to the surface charge.

Fig.8 shows that the surface potential of paper varies
At more than 6.5%,
low surface potentials are seen regardless of the brands.

depending on the moisture content.

And the paper behavior was very stable at over 6.5%.
However, at under 6.5%, the surface potential rapidly
increases and varies depending on the brands of paper. The
paper behavior was also very unstable. Thin and dry paper
caused jam.

‘ (C ) Surface potential on paper (V) |
9000

——H (80gsm)
7000 4D (sogsm)
' X1 (80gsm)
5000 * ! 7 xa(sogsm)
< :] 1 M 2 (75gsm)
3000 H M2 (75gsm)
LI\ \ ! _a IM (60gsm)
1000 - —— R (52g5m)
|

-1000
40 45 50 55 60 65 70 75 80 85 9.0

Moisture content of paper (%)

9.5 10.0

Fig.8 Moisture content vs. surface potential on paper

4. Electric field and electric charge

Although the potentials of TR and OPC do not affect the
surface charge of the paper, they can make stronger
electrostatic force by increasing the strength of the electric
field (E). It is because the change of the surface charge of

TR (qTRil, dopc 2, ) and OPC (qOPCfl' qopc 2" )

Fe F4F 4= (ﬁA

=< 95
4meg \y, £} Yy

y2+---)=QF M

Increased difference of potential between TR and OPC
surface makes strong the electric field (E). According to
Equation (1), a paper placed in a high electric field get
stronger force. The same results were confirmed by the
simulation and test results. In Fig.9(1) test result, strong
electric field (E) by increased potential of TR generates

strong electric force (F) The strong force makes paper
unstable.
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Fig.9 (2) shows a simulation results that the electrostatic
force becomes strong by increased surface charge(Q) in
the same electric field (E) condition.

OPC (-700)

TR: #1100V TR: +2100 V

Fig.9 (1) change of electric field by TR potential
— — — Electric field

OPC (-700v)

OPC (-700V|

PRI
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I (T \‘\\\\‘“wl 1] LI,
T, Tiey, t“\\\:‘“ 1 ,‘Il,,lli,,l,"
R i R4
T 17 ey, et 20 i s
NI A5, R %
P s, P G

Paper surface potential : +900 V Paper surface potential : +3000 V

Fig.9 (2) Change of surface charge

5. Curl and moisture content of paper
The water content of the paper affects the paper

behavior in two ways. The first is curl. Fuser heater of high
temperature evaporates moisture from the paper into the
air in an instant. At the same time, the difference in
shrinkage between the front and back sides of the paper
makes curvature. Generally, the higher the water content,
the curvature becomes increased. As curl increases, paper
becomes unstable to enter fuser. [4]

Fig.10 shows the effect of curl curvature on electrostatic
force as an analytical model. the environment conditions
of three cases are same except curl curvature. Potentials of
OPC & TR are -740V & +600V , respectively . Radius of
OPC and TR are 15 and 9.4 mm. Paper curvature(m) was
changed only (m=1/radius). As the curvature of the curl
increases, the electrostatic force is stronger to move the
paper to the OPC. It is because that the electric field is
changed by the position of the charge of paper. The electric
field is inversely proportional to the square of the distance
( eq.l) . The increased curl curvature places the paper
close to OPC surface, then the electric field becomes
stronger.

Paper m =0.02 Paper m =0.03

Paper m =0.01

— — Paper Curvature w/o electric field — Paper behavior in electric field

Fig.10 Curled paper in electric field (CAE)
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The second is surface charge density. As described in 3-
3, low water content greatly increases the surface charge,
and the paper behavior becomes unstable. Conversely,
high-water content causes a low surface charge density on
a paper, and the paper behavior becomes stable.

However, there is severe condition where both
problems occur at the same time. It is the case of two-sided
printing with thin paper(under 60gsm) containing
moisture.

It was confirmed by test that the 8.5% water content in
thin paper decreased to less than 6% immediately after the
first fusing for the front-side printing. in Fig.8 We can see
the difference of surface potential between 8.5% and 6.0%
in water content . At the same time, water evaporation
also causes curl of the paper.

After the front-side printing, curled and dried paper re-
enters between OPC & TR for back-side printing. At this
time, dried paper makes strong electrostatic force due to
high surface charge, and curl curvature. This case causes

not only jam, but also wrinkles and image defects.

- Internal camera

HH//

[ =

2 '\‘,. /i (
'&Electrostatic [
OPC/PVV/: force
N2 \IR) )/ L
:’/ N, E: B

Fig.11 Two-sided printing of thin paper with moisture.

The movement of the paper with different curvature was
monitored. (Table.1) High curvature over 0.013 makes the
behavior unstable regardless of strength of electric field.

However, under 0.010, curvature makes various
electrostatic force in different electric field.
Curl Curvature
oPC TR 0.010 0.008 flat
700V ov Unstable oK oK
&1\ I\ | Unstable | Unstable = Unstable

Table.1 curl and electric field test with thin paper

In the case of thick paper (over 80gsm), with strong
bending rigidity, papers can withstand the electrostatic
force. Furthermore, fuser heater cannot evaporate
moisture easily due to the thickness. As a result, the
remaining moisture lowers the curvature size and surface
charge on the paper. It is why the thick papers are more

stable than thin papers

Imaging Conference JAPAN 2018

6. Conclusion

In this study, we considered that equation (1) could
explain the electrostatic force among OPC and TR, and
paper. In the CAE simulation, surface charge of OPC
and TR formed an electric field (E) , and paper behavior
of charge (Q) in the electric field was analyzed. we can
control the surface charge and the curl curvature as initial
input factors.

The surface potential was measured for charge density
The factors
experimentally verified. The water content of the paper

of paper. affecting the charge were
has a great influence on the static electricity. The intensity
of electric field was verified by changing the potential of
TR and OPC. The effect of curvature of curl about the
electric field is also analyzed. We found severe condition
about double-sided printing. A thin paper with rather
moisture causes high curvature and high charge density at
back-side printing procedure.

For further study, we plan to develop ion flow model
for effective surface charge eliminator. Design factors will
be considered for this model including bias voltage, edge
sharpness, distance to paper, and surrounding guide etc.
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Analysis of Mechanical Characteristics of Polyimide by Using Coarse-Grained Molecular
Dynamics Simulation
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In the electrophotographic system, the polyimide is sometimes used for materials having a durability;
thermal stability and mechanical strength. Polyimide takes higher order structure, which is affected to the
mechanical strength. However its structure makes us difficult to control the properties of polyimide, and it
is needed to study the relationship between higher order structures and properties of polyimide. To study the
mechanical property of polyimide, we make the coarse-grained model of polyimide, and performed the
molecular dynamics simulation to calculate the stress-strain curve. We applied the several models, such as
the model with an attractive interaction to represent the stacking effect, or the model which potentials are
derived from atomistic MD simulation, etc. From our simulations, using the latter model we can reproduce
the stress-strain curve having the transition from elastic to plastic.
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Fig.1 Concept of Bead-spring model. Circle
represents bead which approximates several
monomers, and spring indicates connectivity
between beads.
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Fig.2 Molecular structure of
coarse-grained model. Circle
coarse-grained model.
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Fig. 3 Calculated stress-strain curve by repulsive

model of polyimide.
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Fig.4 Experimental stress-strain curve by tensile
test.
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Fig.5 The number of entanglements between the
polymers depending on strain.
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Fig.6 Stress-strain curve calculated by stack and
non-stack model.
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Fig.7 The number of entanglements between the
polymers depending on strain for stack and
non-stack model.
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Fig.8 Stress-strain curve calculated by model with
modified potential which is derived from atomistic
MD simulation.
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Development of IDCAE Model for Electrophotography , and Application to Numerical Simulation
Yuichi Kuroyanagi*, Kouji Fujiwara*, Ryo Oshima*
"R&D Headquarters, Konica Minolta, Inc.

Evaluation by simulation is an effective method in product development of the electrophotography.
Particularly in IDCAE, it is possible to simulate multiple functions of electrophotographic processes at the
beginning of product development. We have developed 1DCAE models in electrophotographic process.
The IDCAE model of the fixing unit was confirmed to have sufficient reproducibility compared to the

practical two-dimensional simulation.

Furthermore, these IDCAE models were applied to the internal processing of numerical simulation. We
confirmed that the numerical simulation was able to calculate input / output characteristics based on the
physical properties of parts. It is expected to utilize numerical simulation at the detailed design stage.
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Fig.1 Design flow in the development of 1DCAE
model.
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Fig.2 Six functions that compose the fixing process.
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Fig.3 Correlation between Bekk smoothness and
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Fig.4 Simple two-dimensional model
process by FEA.
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Fig.5 Block diagram of heat transfer function in fixing
nip. In cooperation with pressure and Airflow function
model in calculation of heat transfer between parts.
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Fig.7 Flow chart of numerical simulation. In this study,
we installed 1DCAE models of process function in
filled process.
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Fig.8 Block diagram of first transfer process
calculating electric field intensity in numerical
simulation.
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Table 1 Characteristics and 1DCAE model replaced
in process of numerical simulation.

Process Characteristics 1DCAE model

Charging Charging voltage Discharge model
Development Development curve Charge Transport Equilibrium
Transfer(1%,2™)  Transfer efficiency Electric Field model

Fixing Spectral absorbance Melting model
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Table 2 First transfer condition.

Resistance [logQ]
5.8

Constant 7.3

9.0
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Fig.9 (a)First transfer efficiency and (b)Lightness L*
of output image.
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1) K.Otomi, T.Hato: Design Innovation Applying 1DCAE,
Toshiba Review Vol.67 No.7, pp.7-10 (2012) [in Japanese].
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Image Based on Arithmetic Processing of Spectral
Absorbance, KonicaMinolta Technology Report Vol.10,
pp.24-29 (2013) [in Japanese].
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Discussion on Evaluation Method to Judge Impact of Paper Lint on MFP

Planner: Atsushi Ito*
Information Services International-Dentsu, Ltd.
Facilitator: Takeshi Menjo
Canon Inc.

The MFP Consortium has developed the "Paper Lint Measurement method by Roller friction: PLMR method"
as an evaluation method to judge whether paper lint is affecting the image forming and paper feeding performance of MFP.
This method is a simple method of measuring friction reduction when a paper is rubbed 100mm with a roller, and it is
possible to evaluate MFP suitability for various kinds of paper from the viewpoint of paper lint. Currently, standardization
proposal is made to JBMIA. In this workshop, by discussing with the participants while viewing the data, opinions about
utilizing it for better quality paper will be gathered, and it is expected that the method becomes more accurate and valuable.
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Coefficient of Friction and Comfortable Touch of Paper
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Faculty of Life and Environmental Sciences, University of Tsukuba
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Research on Paper Lint Measurement Method for MFP by Roller Friction and

Standardization proposal
Yosuke Tsukiyama
Institute of Science and Technology, Niigata University
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