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Product Expansion of New-Generation COP Film, SANUQI®, and Its Technology Driver

R OE R B
Yasutoshi ITO

B B B Kixx
Kenta MASHIMA

£5

RE, BRT-—ERARBOILRYPT I Y ILEICHESE
MEMC LD T« AT LA EEFLZRGERRANDLEND
PHIBOIEKX - Z—XDE{LZRETWS,

AZAZI /NI EINETHT7IY MRILTA AT
LAERICEWTY IS4 F 2 — Y L TRERTTRE
Bzt X<, MHEEZELEFAULEARERELT
=l

T, BFOT A ATLADOKRELELEY T4 2F
TOEMAZ—XICHESTKYE, AEREEOERICK
U, d=ZAZ/J)LFIE TAC (Tri- acetylcellulose) Ic
BosMAKEMBORBRFAZED TS,

ER, MAMBE 7R TH 2ARMESE & ZHHM
EbhEdZEic&h, AZHI /LY IHEDOFHALCOP
71 )L LASANUQIZREFE LY,

SANUQIZBREREDFEZ RARICENLT, K
SROBREEETIFER UV SR BEEMEDIRH
ZOgEE Ulfco £T-SANUQIDEEZ 1 U ANE AT
L., DX (Digital transformation) 72 v k7 — L%
I cBEUSELSHERNZREL CTamBERAFE
T IV LEZER U,

AR TIFSANUQIOE GERM & ZORBICINZ T, #
KOTACHED S SANUQIHEANN S Y X7+ — L%
B UZRIF 7z DX T ST %,

INR/OR O Exk
Takanobu KOMURA

w7 E —*
Shinichi KURAKATA

Abstract

In recent years, display has widened its applications and
market due to expansion of information services and tech-
nology innovations in digitalization.

Regarding FPD (flat-panel display) industry, Konica Minolta
has been providing them with various products with essen-
tial features, forecasting market changes.

Also, in response to the demand for water resistance and
optical stability associated with the market needs for larger
displays and higher durability in the mobility field, we have
been developing water-resistant materials to replace TAC(tri-
acetyl cellulose).

As aresult, our new-generation COP film, named “SANUQI",
has been successfully developed by combining the water-
resistant materials and solution casting method, our core
technology. We made the most of our solution casting
method, enabling to provide high-performance customer
value that is difficult to achieve with current melt casting
methods. While introducing SANUQI to the production line,
we have built a new DX (Digital transformation) platform and
achieved high-quality optical film by making full use of
advanced control technology.

In this paper, we report characteristics of SANUQI, current
product development, and DX technology that has assisted
the transformation from a conventional TAC film to SANUQI
film.
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Fig. 1 Three types of film casting processes.
Methods of manufacturing polymer films are divided roughly into
two types; solution casting and melt casting. In solution casting,
either a drum type or a band belt type of support is used. We use
band belt support because its wide allowance of film thicknesses
allows easy control of the long drying process after casting.
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Fig. 2 Characteristics and functions of SANUQI film.
The figure shows the characteristics and functions of SANUQI
with suitable applications.
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Table 1 Specifications of SANUQI films.
Typical applications of SANUQI are; 1) Retardation film of large
television/signage, 2) Anti-reflection film for OLED, 3) UV-cut
film for small-mid mobile/automobile display, 4) UV-cut film for
polarized sunglasses, 5) Touch-panel substrate.
3)-5) are available at the thickness around 10micrometers.
Therefore, they are very suitable for flexible devices.

SANUQIA SANUQIB SANUQIC SANUQID SANUQIE

Thickness (um) 30~40 40~50 10~30 10~30 10~40

Width (m) 1.1~25 1.3~2.0 1.3~1.6 1.3~1.6 0.5~1.6

Retardation RO (nm) 20~70 around M4 5~20 around M4 0~10

ARO under hydrous

condition (nm) 0 0 0 0 0
. over over over over over
Heat shrinkage <0.1 % 105°C 105°C 105°C 105°C 130°C
UVA transmittance — — 0~2% 0~2% —

Bending test:

200,000 times clear - - PI~®6  O1~06  P1~06
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Fig. 3 “Air SANUQI", new thin film under development.
Further performance improvement is expected by thinner film.
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Fig. 4 Close view of films after cyclic load test. Left: SANUQI, right: melt
casted COP film.

SANUQI has higher stress crack resistance compared with melt
casted COP.
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Fig. 5 Comparison of degradation by Xenon test. Blue circle: Dye is
added in SANUQI film, orange triangle: dye is added in adhesive
layer (PSA) on the film.

When dye is added in the film, it is more stable than in PSA by 8
times, in Xenon weather meter.
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Table 2 Comparison of data volume and time of analysis before and
after DX.
Our DX platform includes cameras, sensors and network system
to monitor and analyze the data. By using the platform, 20 times
larger amount of data is analyzed in 1/50 time.

Before After
Data Collection Method offline online
Data Volume 1 20
Analysis Time 1 1/50
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Fig. 6 Solution concentration by using IR spectrum measurement.
In solution casting method, concentration at each step is impor-
tant to control because it affects the performance, such as retar-
dation and film quality itself.
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Fig. 7 Sensor setting to detect unevenness of film thickness.

In the beginning of the development, periodic unevenness was
an issue. It was detected by a thickness sensor on metal belt.

9, TACHEDM IO E, FRE b S 7/'1
Y RSP L 7208, SCEDR S N o T,

% 2T, ZOEEEF— 4% OFFT (Fast Fourier Transform)
AP 2 A7\, D5t DR 2 e il A A L 7o AR, JRIAT &
7% 5 DT L Qv p Rt 2 R E T & 7 (Fig. 8),

High High
~N

Lz >
) eriodic component 2
g N g
=1 e €

o

[T

Low [ Low

Time

Fig. 8 Analysis result of film thickness data
The periodic signal is visualized by FFT processing of the thick-
ness data. Hence, the period and its cause were identified after
investigation based on this result.
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Fig. 9 Realtime data about film making process displayed on smart glass.
Operators monitor the process information in real time and oper-
ate properly by using the system. It also enables smooth, real-
time information sharing among operators in different places,
leading to more stable manufacturing process.
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Fig. 10 Conceptual diagram of our DX platform.
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In order to realize various future applications, such as B, real time machine learn-
ing and feedback, in-line image analysis, high speed network infrastructure is now
under consideration; 10G-bit LAN, data processing servers, local 5G, and so on.
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