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Ushio’s
Cleaning,
Surface Treatment

Optimize surface conditions
with light and plasma

Cleaning and surface treatment technologies offer all sorts of possibilities.

Not only can they improve the overall stability of production processes and increase yields, but they can also
add new functionality to materials, allowing combinations of materials that were formerly not possible.

In addition, a wide variety of cleaning and surface treatment processes are available, such as "wet/dry,"
"physical action/chemical action," and "atmospheric pressure treatment/decompression treatment," and it is
necessary to select the most appropriate method for the purpose and application.

Ushio provides solutions to create optimal surface conditions based on light and plasma technologies.

I Features of Dry Cleaning/Surface Treatment Technology

Compared with ordinary heatbased curing and drying, UV curing offers the advantages listed below.

Simplified
process

Space saving

Only UV irradiation is
needed, so no rinsing or
drying process is required

Can
accommodate
larger
workpieces

Easy to
incorporate into
inline
processes

Low
environmental
impact

Ushio’s
Curing, Bonding

Anything, anywhere —
curing and bonding with UV

“Ultraviolet (UV)-curable resins” are photosensitive agents that instantly harden (cure) or bond upon irradiation
by ultraviolet light. Materials coated with such resins can be cured or bonded by irradiation with ultraviolet light
in wavelengths short enough to induce a chemical reaction. When used in UV curing and bonding technology,
this technique is referred to using terms such as "light hardening" and "UV curing." This UV curing technology
was first used practically around 35 years ago in the printing industry for stickers and labels.Since then,
applicaions for UV curing have expanded into a range of manufacturing sectors, including the curing of paints
and surface coatings, the attachment of precision components such as semiconductors and electronic
components, and the bonding of LCD panels, as well as in nanotechnology, biotechnology, fuel cells and
photovoltaic cells.

I Features of UV Curing Technology

Compared with ordinary heat-based curi

Quick effect

and adhesion

ng and bonding, UV curing offers the advantages listed below.

@ Non-polluting

Low-temperature
processing
with little or no
heat damage

Chemical treatment by
photochemistry/free radi-
cals, so no need for chemi-
cal management or waste

No need for vacuum pulling
or release, making it easy
to incorporate into inline
processes

liquid disposal

Example of dry cleaning/surface treatment
H VUV/O; Cleaning with Dielectric Barrier Discharge Excimer Lamp

Capable of processing
even large workpieces of
up to three meters
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Click here to see a video about
“Excimer Light Irradiation System
for Surface Treatment.”

Processes that would take
hours with heat curing and
bonding can be completed in
just a few seconds

No high heat is generated, so
the temperature of the irradiat-
ed object does not increase

Does not require furnaces or
other large equipment, so con-
serves space

Uses no organic solvents, so
this technology is pollu-
tion-free and environmentally
friendly

H Difference between UV curing and thermal curing

UV curing

Light-curable resin

me‘genm . }

and instantly

Adhesive = = Cinten
Heat curing i o
Heat-curable resin : .: :- .: ..°..' .'. '.: Y [ N
99959599
heat
Adhesive = reacts to heat = eI LETR S

in time




Cleaning, Surface Treatment, Curing, Bonding

Ushio’s light technologies are used in a wide variety of applications to meet all sorts of needs.

Sample Applications

For the mobile equipment For computers For optical communications

Monitor assembly

Assembly of
web camera

Connector

Optical fiber coatings

Assembly of HDD

Display Assembly of lens modules

For cameras For printing

UV cured ink
Display panel assembly
Molding of hybrid lenses
Assembly of lens unit E
Clear coat =i BT
1§ » I ﬂ
R _ ki
Ay LA
r o Er_"_c '_.AJ .@_ﬂ:f |ETI
For Automobiles . | '
I FLERE LT I
Microlens array Assembly of image sensor I == atfi _ | —- H
Vitrification of resins for HUD light source Display lamination ¢ ——— S
Assembly of camera module R . .
Coating pretreatment For CD, DVD and Blu-ray For medical equipment

assembling syringes

UV coating and curing

Microlens array Wheel coating
Cylindrical lenses

Rechargeablé battery assembly Assembly of optical pick-up
Matting process for decorative films lenses unit

assembling catheter




Example of
manufacturing process

Manufacturing Process of Touch Panels
and Ushio's UV Technology

Front Glass

[
2 Tentative
curing

J

s
0 Ten_tatlve 0 6 Completed
curing
N
0 N
\ '
UV curing UV curing to assembly processes
S J g

4
\

Touch Panel

~~

Display

01

) UV curing UV curing
Improvement of - J - J
wettability

before applying
UV-curing resin

UV resin coating

Ushio products used in manufacturing processes

01 Excimer

[rradiation Units —P9

03 05 uv-LED —~P25

Spot UV
02 04 [rradiation Units —P17

1 UV resin coating

Example of touch panel structure

Front Glass

Touch panel
combinations

Display



Cleaning, Surface Treatment

I Cleaning and surface modification by excimer light I Change in Contact Angle for Various Organic and Inorganic Substrates

This unit emits ultraviolet rays of high photonic energy with the very short wavelength
of 172nm.

This equipment can decompose resins and excite gases, and is used for dry cleaning
of organic materials, hydrophilization, and adhesive strength improvement.

120 —PET —PC —PP —PI COP —PMMA —PEN

Contact angle (°)
Contact angle (°)

0 5 10 15 20 25 30 35 40
Time (sec) Time (sec)
Radiant Emission:50mW/cm? Radiant Emission:40mW/cm?
i 1 i Work Distance:1mm Work Distance:4mm
I Result of Evaluation by Thermal Desorption GC/MS Analysis
Before Radiation After Radiation E | . E |
80407 Sop  Bot07 valuation Example
1.6e+07 1.6e+07
1.4e+07 1.46+07 B Wettability improvement of film substrate B SiO2 conversion of silicone resin surface
1.2e+07 1.2e+07
DBP
1e+07 DOA > 1e+07 1 -
8000000 2-ethyl-hexanol 8000000 ——— Before processing
6000000 6000000 08 - Alter processing
Phthalic anhydride € :
4000000 4000000 S .
2000000 phenol 2000000 L £ 3 o0s -
0 DU T 0 NP SRR W ) 2 %
c
Time—> 2 4 6 8 10121416 1820 22 24 26 28 30 32 34 36 38 40 42 Time—> 2 4 6 8 10121416 18 20 22 24 26 28 30 32 34 36 38 40 42 % é OH CHs
QS = 04
o 1 . 1
S Si-0 1+ or Si0O2 Si-0
() 1 1
02 ~ -OH -n CHs -n
0 1 1
10 20 Before 0 1 R 1 1 1 |
Conveyor speed(m/min) 110 108 106 104 102 100 08
I Change of Water Contact Angle Binding energy (eV)
Bl Example of adhesion improvement
H Before Radiation H After Radiation
o Process Conditions 2 [rmmmmmmmmmomomosmmomoeoooooeoe I e L e
— Substrate : PC/OCA Substrate : COP/Adhesive/COP Substrate : PEEK/Adhesive/Al
Radiation time 10 seconds B Test method : 90°peel strength test Test method : Tensile shear test Test method : Shear peel test
Sample Non-alkali glass = S e
< 2 e
Atmosphere In atmospheric air E’
T e PR
Radiation distance 2mm w 2
g
2 F T
£ L B
< Bonding improvement of 25% Bonding improvement of 120% Bonding improvement of 275%
0 1 ] O 1 ] 0 1
Before After Before After Before After
Contact angle 50°— 5° or less (less than measurement limit) *¢Degree of adhesion improvement varies greatly according to substrate.
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Cleaning, Surface Treatment

Excimer Irradiation Units

I Features
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EXCIMER

Arich light source lineup

World's first successful commercialization of this type of product

In 1993, excimer lamps were the first products launched by Ushio.

Cumulative shipment of 6,000 units

Focusing on the FPD industry, as of 2018 we have shipped a total of more than 5,000 units.

High market share

As a leading manufacturer of excimer lamps, we constantly work to advance research & development and to expand out lineup to
meet the needs of our customers.

We make a broad lineup of equipment, ranging from laboratory verification equipment to mass production facilities.
We can propose customizations to meet individual customer requirements. With its outstanding productivity,

the HP-V series enjoys a particularly high reputation.

H High cumulative exposure by wide, flat tube structure

M High radiation emittance by proprietary reflective film technology

B Covers widths of up to 3,400 mm with a single lamp

Achieves processing with minimal number of lamps. Contributes to CoO
reduction.

Support Organization

Collaboration/ Open Innovation

For customers who are considering the purchase of our products,

demonstration units may be loaned out, with a Application Laboratory

Facilities available.

Witnessed experiments or experiments using an customer provided |
sample can be conducted. Upon completing an experiment, we —

conduct analysis and assessment (XPS,FT-IR,FE/SEM etc), and then I -

send an experiment report to each customer. - e e
Any customer interested in the above should submit an application =i 1 -
from our Homepage or contact the Business Division. ul

For a withessed experiment: ] =
Inform us of the contents of the desired experiment or send/deliver a

workpiece to us in advance. We will be able to start an experiment

soon after you visit us.

For an experiment with an customer provided sample:
Inform us of the contents of the desired experiment in advance and
send us a workpiece. | -

*¢Note that it may be difficult for us to satisfy certain customer requests depending on the contents of an experiment or analysis.
For details, please contact us for further information in advance.

Ushio Group provide support program such as spare parts sales, tool maintenance, relocation, modification or calibration. *
Customer service center in Japan collaborate with worldwide service office to provide quick and convenient support.

We support preventing your tool from any troubles by proposing preventive maintenance program.

Please use our support program for comfortable operation and optimization for market and technical needs change.

——— ©® USHIO SHANGHAI, INC. ——— ® USHIO AMERICA, INC. ® Production
Shanghai Sales
Chg_ngdu Service
USHIO EUROPE B.V. Beiiing

® USHIO INC. Harima Division
USHIO INC. Customer Service Center

USHIO KOREA, INC.
Seoul
[

USHIO TAIWAN, INC.
Taipei

— © USHIO INC.
Tokyo Sales
Headquarters

USHIO SHENZHEN, INC. :
Shenzhen : USHIO INC.
i Osaka Branch

USHIO ASIA PACIFIC PTE. LTD.
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Cleaning, Surface Treatment

Excimer Ir_radiation Units EXCIMER

I Product Lineup Small experimental unit (for []100mm window)
H Reference specifications
Irradiation area 1100 (mm)
’ Surface light source for []1100mm window size B
Irradiation emittance Over 20mW/cm?

Irradiation distance (window to stage top) | 4~25mm (When equipped with elevating mechanism)

M Specifications

Rough size (excluding protrusions W250 x D500 xH325 (mm)

Model Atmosphere ST REE and lighting power supply)
SSPO4A-*** Normal atmosphere 20mW/cm?il E H Utilities
SsPoav Vacuum 18mw/em"ELE Electrical capacity AC100V 0.3KVA

Cooling water (municipal supply) -

M Utilities

Exhaust 0.1~0.2m%min
Electricity Nitrogen
Gas for lamp housing Nz : 5~6NL/min
AC100 or 200V 0.1kVA 4.5~5.5NL/min (purity of 99.99% or more)
Gas for processing chamber Nz : 0~50NL/min CDA: 0~1NL/min
SVM Series (Stage conveyor with material handling mechanism for large substrates)
H Reference specifications
Irradiation area ~730%x920 (mm)
Irradiation emittance Over 170mW/cm?
HPV-ST Series Irradiation distance (window to stage top) | 3~40mm
Roctij?hhsize (excluding plrotrusions _
Compact in size while maintaining the performance of the HPV series A T [P e 1)
Conveyor speed 0.5~5.0m/min
. . % Approximate size and utilities vary according to unit size.
[ | Specmcatlons Please contact our sales representative for details.
% Available with ithout intake t
Model Process gas Emission wavelength | Radiation divergence vailable with or without process gas (intake type)
STN3-*** Required 300mm

170W/cm? or greater

STNG-*** Required 550mm

$100V/200V specification for 300 mm width, 200V specification for 550mm width

Film Excimer Series (Horizontal conveyor type)

STN Series I
Provides 50% reduction in N2 flow rate. Allows control over oxygen B Reference specifications

concentration even during high-speed substrate handling. liealEi aiea ~width 1,500 (mm)

B Irradiation emittance Over 170mW/cm?

H Utilities Irradiation distance (window to stage top) | 4mm(Adjustable)

Rough size (excluding protrusions _
Model Process gas Emission wavelength | Radiation divergence and lighting power supply)
STA3-*** Not required (air intake) 300mm * Approximate size and utilities vary according to unit size.

Please contact our sales representative for details.

170W/cm? or greater

STA5-*** Not required (air intake) 550mm

$%100V/200V specification for 300 mm width, 200V specification for 550mm width

STA Series

13 14



Cleaning, Surface Treatment

Atmospheric Pressure
Plasma Irradiation Device

I Features I Low-temperature processing / low damage

Atmospheric pressure plasma irradiator that Wik
combines high frequency power supply technology developed
for excimer lamps with Ushio's unique reactor structure.

Enabling low-temperature processing, effective for irradiating resins and film substrates that have low heat resistance
High cooling efficiency enables reactor cooling with process gas only

Substrate temperature : 65°C or lower
Results of thermolabel evaluation of glass
substrates when irradiated at WD of 2 mm
and transfer speed of 0.15 m/min

Low temperature
treatment
Low damage

Unparalleled
compact design

High reliability

I Long life and high reliability

+ Reactor with a unique structure that is less affected by thermal expansion and more resistant to cracking

. . . * Highly reliable high-frequency power supply with a total of more than 5,000 units shipped
Example of COP (cyclic olefin polymer) hydrogenation

Before irradiation After irradiation

Structure
@)
- EﬁICIency OverWhE|ming Sgventage . O
over DBD

X A O

Discharge continues as
electrode is consumed

Direct discharge method Ordinary DBD method Ushio’s original DBD method

Life Dielectric cracks due to expansion
coefficients of metal and dielectric

Structure less affected by
expansion coefficient

I Change in contact angle of organic/inorganic materials

»DBD : Dielectric Barrier Discharge

100
O e e
=)
L7
260 |-----DEEENS . ______ ] _____DESER__________|.____|NSN ...
L)
=)
f=
©
S 40 [-----BEEEEEL - EEEEEE- oo -EEEEER oo R oo
€
o
(@]
P R e i e B
0
Before After Before After Before After
irradiation irradiation irradiation irradiation irradiation irradiation
LCP PI Copper foil
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Curing, Bonding

Spot UV Irradiation Units S wSpot-Curing

I Features I Specifications

3 times more irradiance than before. Curing requires only 1/3 of the time!
gred Y Model SP11_275A Lamp replacement One-touch system

High-power spot UV irradiation apparatus.

SP-11

Light Source Preset 275W UV lam
) P No special tools/No optical axis adjustment

6500 mW/cm?(previous: 4080mW/cm?)

[Conditions] Ushio fiber SF-101AQ, irradiation distance 15mm, Ushio intensity meter:

UV irradiation UVD-S365 (photoreceptor o1mm) ]
[Remarks] SP11 UV wavelength measurement is limited with Ushio iradiometer; use 0-to-100% Light Control (Mechanica I Diaphragm)

values as a guide. Curing speed is therefore faster with broad-spectrum curing provided
with this apparatus depending on the work material.

Light can be controlled in
increments of 1% from 0% to

L. lif 2000 h /50% of initial UV irradi -
amp life ours 6 of initia irradiance 100% by a light control system
Motor shutter timer/ | trollabl using a simple Mechanical
otor shutter timer/manual controllable ; radi
Shutter b ; diaphragm. The irradiance
S_hort‘_*r Fewer devices Impr0\_/es Timer settings: 0.5 — 999s (0.1-s steps), 1000 — 9999s (1-s steps) corresponds almost linearly to
Curlng tlme adheSIon the scale value.
Weight Approx 8.3kg
M Broad spectrum of wavelengths increases irradiance B High-level irradiance, requiring only Door .
to 3 times more than before half the number of apparatuses B Appearance
Curing time down to 1/3
Wavelength comparison N
| ] b
Range of wavelengths
contributing to curing 3324544 —
S X 7 155.5 Light guide fiber
& e Al g connection port 778 (777)
3 i N . 1 -
© ree_ |me_s o Light guide fibt —~
; the tlzttglr:zs?td I|l9ht UHHHUUHUUUUE: — o ight guide fiber ﬁ\ %
% i —7;|m§ Communication connector ()
g ﬂ 1 After Ae
< \ H SP-11 © E Power supply connector W@ 4l
E l\ \/ \ = Eé’ha ust -
E = )
= jU \ \M Before = = - =
) 8'3_9 [ [ | |
: X |sP-9] SR
\JJ&/’S/—- 25 275 5) 183 1191 (182)

200 250 300 350 400 450 500 550 600

Wavelength (nm)

B Broad-spectrum light achieves deeper and more intense curing B External interface

Previous product

365nm  405nm  436nm
eV o ¥ o¥-9 : = D-sub 25PIN @ Signal input @ Signal output
o o o 0 9—0 o—C
° o 0 o B _ i i SP-11 sid User sid
—> C@° @oo @, > S = TCED ekt
® o o o O External +24v. Lamp ON Use a negative (emitter) ’#JW“ Vee should be
interface I}%‘ | command SmA +C1 common type sequencer. Lamp ma:A o) i; N 30V DC or less.
- ization initi i By ON signal _ { Allowed current flow is
Broad wavelength T oo e S B ) i
300~500nm oy i 3 (x || |
j% 's' 5mA +Cn ‘ ‘ max |
This product SP11 5&1 1‘? GND —E (com) h Open collector contact 3‘ 'o) Error signal 50mA 4’}{:
+24Vv € ] Use a positive (anode)
® Monomer o 0{:}0 ° %00 A broad spectrum of wavelengths 1% Use a user-side contact rated e e IR 7 S ETE
@& Photoinitiator > |o @. o @ oo @ & prompts response even with - = for24 V5 mA or greater. iy JE LGN
@& Poorly reactive photoinitiator » oo o slow-responding photopolymerization
@ Oligomer — initiators.

Shorter curing time!
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Curing, Bonding

Spot UV Irradiation Units - wSpot-Curing

High illumination type ; ; ;
9 yP Intensity comparison by number of branches (referential value)
=
Lens Type A B P = NSF SFH N (no lens)
Radiation area
- o I Fiber type: SF (¢5mm) Number of branches
1 Radiation diameter NO Iens
R2 fRad_iatign diamﬁer (r‘n;r/g 1 2 3 4
or Irradiance at least
of central irradiance Central irradiance Central iradiance Central irradiance Central irradiance Central iradiance Central irradiance ) . .
Radiation distance (mm) B 8204mw/cm? 6841mW/cm? 3628mW/cm? B 3281mw/em? 5994mW/cm? T 8204mW/cm? Relative intensity 100% 85% 65% 50%
\ﬁ Radiation area \ﬁ Radiation area \ﬁ Radiation area \ﬁ Radiation area \ﬁ Radiation area |
5 : ; . ) ) )
R ¢5.6 s] d’gg s] d’gg E' ¢g]3 ST ¢6.? sw ¢28 3% For UIT250/UVD-S365 when the number of branches is 1, the length is 1m, and the power is 250W
Rz 6401491 56mw/cm? 2 847111 733mw/em? 28701 5e90mw/em? 2 8631 51 4omw/em? 2 #5111 0ge0mwW/cm? 2849 | a47mw/em?
10 Fiber Li M Standard Quartz Fiber Specifications
Ri $4.6 Ri ¢6.1 Ri ¢7.8 Ri ¢7.6 R1 6.7 Ri 8.5 IDer Line-up
Re 6271 801 4mw/cm? Re 351 2500mw/em? Re @591 91 80mw/cm? Re 6481 9003mw/cm? Re 6331 6754mw/cm? Re 647 | 5683mw/em? Type SF
Optical fiber units can be selected based on number of
15 R 659 R 672 R 963 R 369 Ri 677 R 6103 branches, length, and radiation diameter to meet the Fiber diameter $5mm
Re 4.7 Re 4.6 Re 4.3 Rz 35 Re 4.7 Rz $5.3 i .
20471 3596mw/em? 2481 4y 70mwrem? 2943 1) 3464mw/em? 29351 sosomw/em? 20471 4053mw/em? 20 3600mW/cm? features of a newly developed light source Number of branches 1~a
20
R $9.9 Ri ¢85 Ri ¢6.1 R ¢7.3 Ri $8.8 R 125 Fiber length m
R2 468 | j986mw/cm? Rz 6651 2802mw/cm? Re 634 7143mw/cm? Re 6521 3703mw/em? Re 4641 o578mw/em? Re 67.0 | 2338mw/cm?
% More than 4 branches are available.
25 #*Other fiber diameters and lengths are also available by ordering.
R $13.9 Ri 9.9 i %'2 R ¢7.8 Ri ¢69.9 Ri 148
2 .
R2 688 | 4o7omw/em? Re 8831 Hooomw/cm? 4793mW/cm? Re 6641 H590mw/cm? Re 6821 1 707mw/em? Rz #9.0 | 1540mw/em?
30 M Type SF No lens A, B, P lens mounted SFH lens mounted NSF lens mounted
El aﬁ%.g R ¢11.4 sl ¢(73.g R $9.9 R ¢11.1 R ¢17.3
2 810 705mW,/cm? Rz #1001 1188mw/cm? 2968 1 1999mw/em? Rz 676! 1431mw/cm? Rz 9.9 | 1065mw/em? Red11.2|  g35mw/cm? 3 F
40
R %2-8 Ri ¢163 Ri ¢13.1 Ri ¢147 R1 6158 R1 ¢220 - . ®14
: 423mW/cm? Rz #1331 ga7mw/cm? Rz 6102 | 41 26mw/cm? Re 9.6 922mW/cm? Re 132 | 706mw/cm? Re 6151 | 50emw/cm? S
50
i 2?3471 Ri ¢21.7 Ri 9184 R 2}?.451 Ri ¢}g.g Ri ¢%.g sty
2 . 2 . . .,
274mW/cm? Rz $169 395mW/cm? 2 013 789mW/cm? 635mW/cm? 29 496mW/cm? 29 337mW/cm? Iy $20
=}
60
5 48 R 451 e R 4748 R g3 5 4%
z 621, 190mW/cm? z 621 286mW/cm? 2 016, 497mW/cm? 213 459mW/cm? Re 4184 367mW/cm? 2 923 242mW/cm?
70
R 481 R 45 Xr 5 9 R o3 Xn
Shan 139mW/cm? SR 21 1mW/cm? A 363mW/cm? Re 159 349mw/em? 2 8o 279mW/cm? 2ol 186mW /cm? I Option S
80 —————— ————————— ——————— ————————— — 25 71 16
Ri ¢57.4 R1 ¢38.2 Ri ¢35.2 Ri 6344 R1 ¢33.6 Ri 432 5 P )
Co ; - : 23.5(drill hole: 6.5) 0F.09
R2 $30.3 11 2mW/em? R $285 lesmw/em? K2 9223 284mW/em? Rz ¢17.9 27amwjem?  Re 240 222mW/cm? Rz ¢30.8 148mW/cm? M Line fiber type UV irradiation unit ~T Gounterbors depth 4
% By combining with Ushio’s unique optical design -
Rt 6640 Ri 6434 R1 6405 R $39.1 a0 technologies, we can customize our products to suit E ~ f 5
. ) ] . 1 X R1 ¢48.0 i P 2
Re 336 8smw/cm? ¢ $320 130mW/em? Rz 9251 221mw/em? 2 9201 213mW/cm? Rz #2638 178mW/cm? Re 344 119mW/em? your needs andall forms of lines. s s (
o
©
100 . © .
R1 ¢615 R ¢49.1 R ¢462 Ri ¢44.8 Ri 429 ©
Rz 383 Rz $36.0 Re $283 Re 225 Re 2956 Ri 534 o
Re 383
M Radiation (irradiance) distribution [®]®
00 b 1 Silica ‘7\0/
Radiation B Radiation P Radiation NSF Radiation SFH Radiation N Radiation window
920 distance distance distance distance distance distance
80 Lo o omm T 0mm T lomm T lomm e Smm
15mm t——————10mm
70 10mm 15mm
260 Smm 15mm 10mm EpS— . . . . . . '
§ U e e U Wmm T R ST A H Special optical fiber with uniform radiation lens [J 40 mW/cm® at 50 mm distance
] 50 20mm . i . .
£ 5mm 25mm S 20mm Z0mm Special lens and special optical fiber enable an 53 68(58~72) 100
£ 40 e e el O N irradiation surface of from [J 30mm to [] 84mm. 9 c
< —25mm
& 30 I 25mm 5mm Zomm 25mm © g
20mm 30mm 30mm o) = 2 3
20 g S VA o s Y | M — -V R B g
mm i \
10 Eé&l’)mm [ﬂ T 0mm Il ;lgmm i | 40mm Jit W \—410mm Pl M 17 A=168 (158~172) — 7
_ Ao 50mm f A —50mm ~——oUmm ~—50mm —50mm 7 \—50mm T00~300 1
0 e S !_4 iation distan
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Curing, Bonding

Spot UV Irradiation Units

Standard type

Radiation area Lens Type

R1 Radiation diameter

NSF

AFH

SFH

N (no lens)

“wSpot-Curing

Intensity comparison by number of branches
(referential value)

Fiber type: AF Number of branches

Radiation diameter (mm)
B Focaton damer ) No lens ; 5 3 4
of central irradiance Central irradiance Central irradiance Central irradiance Central irradiance Central irradiance Central irradiance Central irradiance
Radiation distance (mm) 5139mW 2 2 2 2 2 2 2 . . .
mW/cm Radiation area 3950mW/cm Radiation area | 1978mW/em Radiation area | 1744mW/em Radiation area | 12663mW/cm Radiation area 3M Radiation area ! 8982mW/cm Relatlve IntenS|ty 1 000/0 90% 80% 60%
5 ‘
Rigo8 R 274 R 4190 R 829 Ri 248 R1 262 R 23] 3%With the UIT-250 when using 1 branch with a length of 1m and a 200/250W switchable main unit
16060mW/cm? 6999mW/cm? 2751mW/cm? 2967mW/cm? 6252mW/cm? 5673mW/cm? 6546mW/cm?
10 R1 ¢3.9 Ri ¢8.1 R ¢7.2 R1 ¢6.0 R1 ¢6.7
1 X R1 ¢5.9 1 3 1 . R1 ¢5.4 1 @6 1 ¢6. H H _ ] ifi i
R123% ) R 423 ) RIo8L . RIoI2 ) R1 628 ) R 280 . R1oel . Fiber Line up B Standard Quartz Fiber Specifications
6088mW/cm 666 TmW/cm 5380mW/cm 6484mW/cm 2792mW/cm 6063mW/cm 3620mW/cm
Type AF
15 i i i
Ri ¢4.8 R1 ¢5.9 R1 ¢6.3 Ri ¢5.9 R ¢7.0 Ri ¢6.0 R ¢9.1 Optical fiber units can be
Re ¢3.7 , Re ¢33 ) Re ¢4.2 ) Re ¢2.8 . Re ¢5.8 5 Rz ¢3.1 , Re 649 ) selected based on number of Fiber diameter $3.5mm
3068mW/cm 3963mW/cm 10209mW/cm 5453mW/cm 178 TmW/cm 4023mW/cm 2112mW/cm branches Iength and )
— — — — —_— e — ) )
20 radiation diameter to meet the Number of branches 1~4
Ew gz.g Ew gg.g Ew gg;t Ew ggg i gg.]z sw gg.g Ew 2613]85 features of a newly develpoed
2 . 2 . 2 . 2 X 2 . 2 N 2 N H N
1769mW/cm? 2657mW/cm? 7257mW/cm? 3574mW/cm? 1160mW/cm? 2833mW/cm? 1658mW/cm? light source. Fiber length im
25 % More than 4 branches are available.
Ew ¢€1312.1 FR{w (bgs Ew dbg;l E! dbig Sw ¢é16.8 Sw tbgg EW ¢é%3 #Other fiber diameters and lengths are also available by
2 ¢6. 1129mW/cm? 2859 | 4 950mw/cm? 2837 1 4 805mw/em? 2431 5 4amw/em? 2 68, 833mW/cm? 2953 1 51 37mw/em? 2@ 870mW/cm? ordeting.
30
Lo 088 L85 434 % 8183 P -
. . . . . R )
29 567mW/cm? 20 950mW,/cm? 29 2248mW/cm? 29 1427mW/cm? Rz #1011 4omw/em? ¢ 1224mwW/cm? 2@ 458mW/cm? B Type AF
40 no lens A,B,P lens mounted
R 4312 L85 2888 i R 8158 B L83
Re 6102 | 33omw/cm? 2 69 537mW/cm? 2067 | o asmwyem? 2 ¢ 885mW/cm? Rz 9129 314mW/cm? 2 08, 738mW/cm? 2014 284mW/cm? E
%0 R1 ¢17.0 R1 ¢1338 R1 ¢153 Ri ¢14.1 &
R1 ¢$27.8 1 L 1 . 1 . 1 y R ¢28.1
Rb $13,0 s Re $12.3 , R> ¢85 i R: $76 s R g%g‘g , Rz $10.3 , R: ¢188 '
213mW/cm 360mW/cm 762mW/cm 569mW/cm - 217mW/cm 510mW/cm 192mW/cm - 49
(6)]
60 IS) ¢9
51 glag.; Ri ¢21.8 Ri ¢1g.4 Ri dzé%B Ri ¢30.3 Ri ¢17.8 R ¢33.7 ol = !
2 . Rz ¢ 15. Rz ¢10. Rz ¢9. . . .
150mW/cm? 2 #15 267mW/cm? 28105 | 5o mw/em? 2 ¢ 30Imwem? 2 @189 166mw/cm? Reg123 374mW/cm? Re 9227 139mW/cm? l
> Lens body —|
70
T L ens v e B8 T FEE T eme e mre
2019 109mW/cm? 2017 202mW/cm? zo12 382mW/cm? 2 410. 282mW/ecm? e 6214 127mW/em? 2014 284mW/cm? 2 $26. 104mW/cm? o7
80
2888 L8303 873 P L8435 s 8483
. ) ; : 4.4 R . X
2 @ 85mW,/cm? 2 @ 157mW/cm? 2 ¢ 282mW/cm? 2 ¢ 219mw/em? T2 ¢ 100mW/cm? 2 @ 231mW/cm? 2@ 82mw/cm?
—— — — AFH lens mounted NFS lens mounted
0
Ri 6548 Ri asgzzm Ri ¢31.7 R ¢33.0 R1 ¢46.4 Ri ¢28.4 Ew ¢gg.}t
Rz $25.3 eomwiem? 2 9225 125mwW/em? 2 @166 214mW/em? T @141 164mW/cm? 2 #273 83mW/cm? Re 017.9 186mW/cm? 2 634 66mW/cm?
>
100 - 3'
R1 ¢60.9 Ri ¢38.8 Ri ¢36.8 R1 ¢37.6 R1 ¢50.1 R ¢31.9 Ri ¢55.6 ?E‘B.
Rz $29.0 Rz ¢251 Rz ¢189 Rz ¢16.4 Rz ¢29.8 Rz ¢19.8 Rz ¢383 =
: 7]
M Radiation (irradiance) distribution N
o1 %9
10 T T T R T T T T T T L L L L T e F T TP ST TTITTTPRPP
A Radiation B Radiation P Radiation NSF Radiation AFH Radiation SFH Radiation N Radiation
90— distance distance distance distance distance distance distance
80| Omm L 20mm N 175“7"“ 777777777777777777777777777777777777777777777777777777777777777
15mm 25mm 20mm 5mm
g7 _
e T S I S B e
,';E 50 20mm 10mm
LR I | | TR (1 woeeeeeee: C e vA| Homm SG—omm YV
% 30mm
& 30 10mm 5mm 15mm
20 o mm i Aom o T Wmm Standard-type AF fiber with “A”,“B”, or “P"tip lenses, each having a tip
10 I t omm I Bl #0mm Somm lenses, each having a different radiation distance and radiation diameter, or
40mm i . . .
5| 50mm i 40mm
, — omm - (} haOmm‘ . V | £ i%m? with a fine lens that can easily access a narrow place.
Distance from radiation 15 10 5 0 5 10 15 15 10 5 0 5 10 15 15 10 5 0 5 10 15 15 10 5 5 10 15 15 10 5 5 10 15

surface center (mm)
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Spot UV Irradiation Units — Spot-Curing

I Specifications

H General Body H Optical System
Dimensions W80mmxD148mmxH132mm LED unit 1 unit (4 elements/4 branches)
Weight Approx. 1.2kg LED unit expected life 20,000 hours
Rated Voltage 100-240VAC+10% single-phase,50/60Hz Initial peak illuminance 12,000mw/cm? or more
An eco-friendly Spot uv curing System (LED-type) Power consumption 100% setting 37VA(0.37A at AC100V) Light head length 2m
that maximizes energy conservation Air exhausts 0.2m3/min max Light intensity adjustment 0% to 100%: 1% step
and hardening performance Operating environment ~ Temperature 0 to 40°C, Humidity 80% max Irradiation time setting Timer setting 1 to 999 seconds (0.1 second step)
Strage There should be no corrosive gas or dust. Head types ®3, 96, 8, 10
envi?onment Water,oil,etc. shall not be spiashed directly
Tempareture 0 to 50°C, humidity 80% max (non condensing)
Light head type UV curling system (SP-LED-3) AC cable length  1.5m
p I E D 3 Signal terminal no. Signal type Signal content
— —
Left no. 5 24V signal Channel 1 output signal
Left no. 6 24V signal Channel 2 output signal
Left no. 7 24V signal Channel 3 output signal
Left no. 8 24V signal Channel 4 output signal
Right no. 5 Power supply ground Left side 5-8 common ground
Right no. 6 Relay common contact

Normally, Right 6 is shorted to Right 7;
Right no. 7 Relay normally close contact when error occurs,
Right 6 is shorted to Right 8

Right no. 8 Relay normally open contact

I Optical simulation

Compact, Industry No.1 Highly-
- P R - Y gnly Ml $3mm lens Ml $6mm lens
Light-weight for High-level affordable
DES Irradiance Pricing 15000 5000
512000 E 3750
H 2
S 9000 £
o o
] £ 2500
£ 6000 £
E 2
B 1250
3000
H Appearance
0 0
80 140 -3 2 -1 o 1 2 3 4 3 2 1 0 1 2 3 4
- - - ol mm
W $8mm lens Ml $10mm lens
i L I | ™ 3000 2000
T - { I g — g —smm
Lo " IR j § 2250 £ 1500 — 20mm
I Y i @ E § 30mm
l @ ' ] Q- am 3 g
L i A u IR - S 1500 8 1000
| I | 2 1 LAV | - £ g
i i @ ™= £ £
Y : | s 750 = 500
L. . "': p = - ‘= =T - -
0]

-10 -8 -6 4 -2 0 2 4 6 8 10 mm
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UV-LED

I Product Lineup

ods st L ——NIE — p—
ESd EHi i/ill iC iv il iR A Aij
Peak intensity Air-cooling Air-cooling Air-cooling Air-cooling Air-cooling Air-cooling Air-cooling Water-cooling Water-cooling
Cooling method ~4.5W/cm? ~5.5W/cm? ~10.0W/cm? ~10.0W/cm? ~14.0W/cm? ~13.0W/cm? ~2.0W/cm? ~14.0W/cm? ~4.5W/cm?
WD-free [ J ([ ]
Connection optics % o [ ] [ ] (] [ J
High efficiency cooling o - -
Split lighting €5 ® ® ®
LED board exchange {5 [ [ ] [ ] [ ] [ ] [ ] [
Performance
characteristic | Higher dosag Y ° ° °
Wavelength Selectione ‘: [ ] [ ] [ ] o o [ J [ J
Silent Design o [ J - -
Compact and light weight 351 [ ] [ ] ([ J [ J - -
LED driver integrated [ ] [ ] [ J (] [ ] [ J [ J [ J
Exclusive power supply ¥1 %1 [ ] [ ] [ ] [ ] [ ( ] %1
%1 Possible to propose with a single power supply.
WD-Free Connecyion High Efficiency Split Lighting LED Board High Dose Wavelength Silent Design Compact and
Equal illuminance can Optics Cooling Control Exchange Capability Selection High power, yet quiet Light Weight
be obtained at When lamps are High integrated light Lighting can be split No need to return Model that provides Selectable due to optimal fan Easy-to-use size and
irradiation distances connected, there is output is achieved within a module. modules in case of industry’s highest wavelengths from 365 control. weight.
of 0 to 15 mm. no decrease in with low power trouble. Customers integrated light to 405 nm.
illuminance at the consumption through can replace LED output in terms of
e points of connection. the use of high-efficiency boards on their own. size and power
cooling. consumption.
l UniJet lineup Irradiation and Dosage l UV-LED spectral distribution (reference values)
3000 11 -
09 —— LED-365 —— LED-385
2500 s L —— LED-395 —— LED-405
£ .
€
é - 0.7
S 2000 3
i L 06
el >
g Z
©% 1500 5§05
~ £ o4 |
5
S 1000 03
£
=3 02
g %00 m 01 |
0.0 1 | L L , .
0 200 250 300 350 400 450 500 550 600
0 5 10 15 20
Irradiation (W/cm2 @WD=5mm) Wavelength (nm)
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UV-LED

0 Hl HD Type (High Dose) Hl HC Type (High Condensing)
% . ; @ Air-cooling :

L Flat glass Rod lens
I Features
Significantly improved light distribution uniformity when modules are connected, with powerful specification despite palm-sized configuration. ‘ l ‘ l
An entry-level UV-LED model that can be used in any situation. :
Broad distribution / high dose energy High peak irradiance

High dose energy is suitable for inkjet
printing as well as applications that
requires quick UV curing demand.

High condensing UV by optical rod lens
is suitable for long distance / narrow

curing area. H

H Modules can be connected

I Specifications

E series (GEN2) HD HC --
tandard t
Standard type E075Sd HD E110Sd HD E075Sd HC E110Sd HC 1 1 l l l 1
Window Size (mm) 75x17 108x17 76x¢10 109x¢10
Width (mm) 78 111 78 111
Length (mm) 33
Height (mm) 134.5 143.2
365nm 6.5(WD=0mm) , 2.7 (WD=5mm) *! 4.6(WD=10mm) *!
Peak Irradiance (W/cm?) 385nm SpGCiﬁCﬂtiOﬂS
10(WD=0mm) 4.2 (WD=5mm) *! 6.5(WD=10mm) *!
395nm
%1 Reference value based on measurement by USHIO. 3% A single power supply is also available as an option. E series (GEN2) HD HC
High t
R E075Hi HD E110Hi HD E075Hi HC E110Hi HC
M E110Sd HD M E110Sd HC Window Size (mm) 75x17 108x17 76x$10 109xp10
M E110Hi HD W E110Hi HC ' |
Width (mm) 78 111 78 111
]
]
Length (mm) 33
@
. & Height (mm) 1345 1432
® Ay
@ @
S . ® o o _ » _ »
m “ﬂ[’[ lﬂ[ﬂ"]lﬂ’[ M ]Ir”'n]”r['”ll[[In“"r[']" ) 365nm 5.4(WD=0mm) 3.8 (WD=5mm) *' 4.2(WD=5mm) *!
L » @] AARRERRAMARR DD AARRNRY -
22 e@| [Oe » %] Peak Irradiance (W/cm2) 385nm
= 3 I 7.5(WD=0mm) 5.4 (WD=5mm) *' 6.1 (WD=5mm) *!
' ﬂ o 395mm
B 111 %1 Reference value based on measurement by USHIO. A single power supply is also available as an option.
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I Features

Sufficient illuminance and integrated light output to meet basic
productivity requirements for various photosensitive resins.

A

In addition, this basic model is easy to use, particularly in terms of size and air intake/exhaust requirements.

M i225C

230

% Air-cooling

) [} ) ) - F
q
<] (-] (-] -] (<] (-]
‘ 227 1
I Specifications
iC series i075C i150C i225C i130C i375C
Window Size (mm) 73x29 148x29 223x29 289x29 373x29
Width (mm) 78 152 227 302 377
Length (mm) 60
Height (mm) 230
365nm 9.0(WD=0mm) 7.0 (WD=5mm) *1
'z\,eva/';r:g‘dia”"e 385nm 12.5(WD=0mm)_~10.0 (WD=5mm) *!
395nm 13.5(WD=0mm) ~11.0 (WD=5mm) *!

%1 Reference value based on measurement by USHIO.

I Features

Air-cooled model with integrated light output that “far exceeds that of water-cooled models.”

This is our flagship model, which we recommend for use in environments

where curing cannot be achieved by conventional UV-LEDs.

& 00

% Air-cooling

M 075V
L [C M, -
®
VA F
= B8
o o N
o o
o -
‘ 136 ‘ —F
) )
©|
(]
|
I Specifications
IV series 075V 1150V 2251V 1130V 375V 1450 525V
Window Size (mm) 75x52 150x52 225x52 300x52 375x52 450x52 525x52
Width (mm) 77 152 227 302 377 452 527
Length (mm) 136
Height (mm) 256.4
365nm 10.5(WD=0mm) , 10.0(WD=5mm) *2
F(’\fva/'érgg‘)"‘d'a”"e 385nm 13.0(WD=0mm) ~12.5(WD=5mm) *2
395nm 15.0(WD=0mm) ~14.0 (WD=5mm) *2

%1 Available for 395nm %2 Reference value based on Ushio measurement.
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UV-LED

1] A Air-cooling W 22501 s e ) @ Arcooling W i185IIR
AL I v3l% ¥ =,
=k ° °
I Features K I Features T
This model is designed for customer ease of use, o This model is equipped with a mirror unit that
providing quiet operation along with high power and o enables uniform UV irradiation over a wide area. ﬂﬂ]ﬂﬂlﬂlﬁﬂﬂllﬂlﬂﬂl]
working distance flexibility. ——
= [ Mirror Unit 0
i
_ ] ¥ v v L
o ’ . wse || wme |
Specifications 227 Specifications
illl series 07510 1500 22511 3000 37510 45010 52511 6001 67510 75010 iIIR series i185IIR i2451IR i310IIR i185IIR-2 i185IIR-2 i1851IR-2
Window Size (mm) 75%40 150x40 225%40 300x40 375%x40 450%40 525x40 600x40 675x40 750%40 Window Size (mm) 184.8x69 246.6x69 307.4x69 372.2x69 395.8x69 619.4x69
Width (mm) 77 152 207 302 377 452 527 602 677 752 Width (mm) 228.6 290.4 252.2 420.8 544.4 668
Length (mm) 136 Length (mm) 305.6
Height (mm) 270 Height (mm) 103.5 113.5
365nm 9.0(WD=0mm) , 7.0(WD=5mm) *2
Peak Irradiance _ . _ %3 Peak Irradiance _ ”
(Wem?) 385nm 12.5(WD=0mm) “10.0(WD=5mm)* (W/em?) 385nm 1.5(WD=10mm) *
395nm 13.5(WD=0mm) ~11.0(WD=5mm) *3
%1 Available for 385nm and 395nm. 32 Reference value based on measurement by Ushio. %3 Reference value based on measurement by Ushio at 395nm. %1 Reference value based on measurement by Ushio.

@’ @ Water-cooling W A540

I Features I Features

This water-cooled, high-illumination model is ideal for environments

H Fine irradiation control with 200 dimming levels: Digital display enables reproduction of dimming values
that are not suitable for air-cooled systems.

H All-in-one structure with power supply and enables single-unit control. (Separate type is also available.)
H Error signals are output from the irradiation device’s built-in IF board

B Compact design requires little space for installation

M For retrofits, three levels of control signals can be input for remote dimming control.

g—————]) |8 e . i/illZlR/AC/iNI/iIV Series-specific power supply
L 590 Specifications
Specifications W Beseplete |
. Width (mm) 400
A series A180 A270 A360 A450 A540 ) )
External dimensions Length (mm) | 616
Window Size (mm) 180x26 270x26 360x26 450x26 540x26 -
Height (mm) 150
Width (mm) 230 320 410 500 590 —
Power supply capacity*’ 180-240 V AC single phase + 1G, 50/60Hz, 2.9 kVA
Length (mm) 80 -
Remote operation Irradiation on/off, 3-step dimming control (H, M,L) 0-10 V dimming control
Height (mm) 1115 -
Local operation Operation from touch panel On/Off, dimming Total irradiation time display, Error display
Peak Irradiance Full : 16.0(WD=0mm) ~14.0 (WD=5mm) 1 External Interface On/off command, Dimming control (0-10V, dimming rate 10-100%) , RS485 serial communication
2 385nm . _ _ s N
(W/em?) Half : 8.0(WD=0mm) / 7.0(WD=5mm)*! Displa Remote local error Cumulative irradiation time Language selection (Japanese/English)
%1 Power supply specifications vary depending on the length of the irradiation width. Please contact our sales representative for details.
%1 Reference value based on measurement by Ushio. %2 H, M, L dimming control voltages can be set independently from each other through the touch panel in the range of 0 to 10 V.
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Continually Striving for Optimum Light

Striving for the satisfaction of each individual customer,

Ushio provides "light support" services according to needs and objectives.

SUPPOMt FIOW == seccccccccccccccccccscccannaannnnnnnnns)

Requests and
Inquiries
Please contact the

customer-support
center below.

Communicate

Our representative
will contact you to
discuss needs and
requirements.

Customer Support Center

6409 Moto-Ishikawa-cho, Aoba-ku, Yokohama-shi Kanagawa 225-0004

Get Service

We always provide
the most favorable
program of support
proposals and
service. When
needed, reference
estimates can be
provided in advance.

Reception Hours 9:00-17:00

(excluding weekends and holidays)

D Mail ‘a‘ TEL
— techsup@ushio.co.jp +81 45-901-2509

|- FAX

@ +81 45-901-2607

#* A charge is assessed for this service. Means of account settlement, and return shipping location and method must be arranged in advance.

* Applies only to products of Ushio INC. or companies who are members of the Ushio group.

“Ushio Light” has long been used both for illumination and as energy.

As light professionals, we provide support services for light that best suits your needs and

objectives as we strive to satisfy each and every one of our customers.

Please take advantage of Ushio’s support services to ensure that

you continue to use your “Ushio Light” with peace of mind after your purchase,

and to ensure that your “Ushio Light” is optimally suited to your sometimes changing circumstances.

Support Program

— Calibration of

Optical
Measuring
Instruments

USHIO calibrates light measuring
instrument sent to designated facilities
under an 1ISO9001-based quality
control system.

. Shipment of
Maintenance
Parts

000000

We select and ship needed replace-
ment parts. In some cases, we can visit
customer sites to install such parts.

Supported Products

Repairs
'-
:

We perform repairs of products sent to
our designated repair facilities. We can
also provide overhauls and substitutes
as needed.

Periodic
Inspection
and
Maintenance

Periodic inspection is recommended to
ensure safe operation of equipment.
During periodic inspection, we evaluate
equipment performance and the
condition of consumable items and
component wear.

Our service personnel visit customer
sites to make repairs or restore
devices.

We provide services according to
customer needs, such as relocation
and modification of equipment. Please
feel free to contact us.

Please feel free to contact us regarding products or services not listed. We look forward to serving you.

SPOO MM~

Lithography tools

TAB exposure system

ODF;UV Irradiation Equipment for One Drop Fill
UV curing system

Spot UV curing equipment

UV photoresist curing systems

Excimer irradiation unit

Light measurement instruments
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