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Overview

This equipment is a plasma source to be installed in a vacuum chamber to generate high-density plasma.
The plasma sources can be used for lon Plating (Plasma Assisted Deposition) and it is possible to
improve film properties for optilcal thin films, protective films and functional films.

Since high-density plasma is generated in a large volume space, high-rate film deposition onto a large
area is possible.

There are 2 types available; a type capable of low-temperature films deposition and surface treatment
(BS-80020CPPS) and a high power type capable of large area films deposition (BS-8001 1BPG).

BS-80020CPPS BS-80011BPG

Example of installation in the vacuum chamber

Installation example: On a front door of a chamber Installation example: On a baseplate in a chamber

Plasma generating procedure

Argon plasma is generated inside the plasma source by the direct-current
discharge of thermoelectrons emitted from the filament. The electrons

in the plasma are accelerated by the electric field generated by the ® Electrons @ lons (Ar, 0,, N,, evaporated materials)
extracting electrode and irradiated to a space inside a vacuum chamber. 2 Neutral particles (Ar, 0,, N,, evaporated materials)
Irradiated low-voltage large-current electron beam can ionize and excite

gas molecules and evaporated materials, and can generate high-density Substrate

plasma whole area in the vacuum chamber.

® |on plating e |mprovement of film density,
- Evaporated materials are ionized/ refractive index
excited and accelerated to a substrate e Improvement of environmental
- Reactive deposition stability
e Cleaning e | ow wavelength shift
Removal of dust, oil and organic e Low optical absorption (promotion

contamination on a surface of a

substrate or a film of oxidation)

. . e |mprovement of film adhesion
e Surface modification o ¢ of surf h
Oxidation, nitridation, surface mprovemerﬁ Of surface roughness
activation of a substrate or a film e Control of film stress
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Cold Process Plasma Source

BS‘80020C PPS «ME0IL nnml-:u'r-'.___ -

Low-temperature film formation surface treatment

-
lon Assistance

Touch screen

~—
lon Plating

+ Activated Reactive
Evaporation

BS-80020CPPS BS-92040CPPC
Plasma Source Plasma Source Control Power Supply
Specifications
Model BS-80020CPPS Model BS-92040CPPC
Maximum plasma output 3.2kW (160 V, 20 A) Filament 26 V,50 A
Maximum assisted output 2.0 kW (200 V, 10 A) Maximum output PISGIEE 8 (818 Vo ) )
’ ' Coil :30V,20 A
8 x10°to8 X102 Assist 200V, 10 A

Operating pressure (Pa)
(Ar, O,. N, atmosphere)

H =+ 0,
[T [T 3-phase, 200V £10% 12 kVA

Discharge gas (Ar) 8 to 20 mL/min 50/60 Hz Groud resistance 100Q or less
Cooling water flow rate 5 to 8 L/min External control Analog
External dimensions (mm 270(W) X 225(D) X 324(H)*
) G (=) () Semnal mm  570(W) X 800(D) x 1550(H)
Weight Approx. 21 kg
* Protrusions not included Weight Approx. 270 kg
Schematic diagram External dimension
) o Electrode Chamoer 0225
Filament P.S. .
Unit: mm

202.5

324.4

Filament

104

Discharge P.S. Impedance Assist P.S.
control o
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Application data

TIO2 Refractive IndeX - Substrate temperature: 40T — 70T - Film formation pressure: 1.6 X 102 Pa - Film formation rate: 0.5 nm/s - Film thickness: 500 nm

High refractive index can be achieved even without substrate heating.

Refractive index wavelength distribution Refractive index comparison for each substrate dome position
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—— Plot1: BS-80020CPPS (output 1.3 kW, assist voltage 130 V) 2 g
—— Plot2: BS-8001 1BPG (output 1.3 kW) -~
—— Plot3: Conventional vacuum evaporation 145 mm
$1,182 mm (R1100) dome | 356 mm
552 mm
. . . o
Optical thin film deposition " P ————
In addition to obtaining superior optical spectroscopic w
properties by ion plating, it is possible to suppress g 15
excessive temperature increases of the substrate © 20
which is likely to occur with ion plating method. Low 5 o
temperature film deposition is possible. § 20
=
& 18
TiO./MgF./Si0, 7 layers AR film 10 | 420nm-760nm R 50.5%0
Temperature rise of a substrate; from 20T (68°F) to 63T (145°F) as \. ! l ! ! _,,/
(Including 10 minutes plasma pretreatmet) a0 \/W | .
400 450 500 0 600 50 700 ™0 *0
Wavelength (nm)
Surface treatment Measurement: JEOL scanning probe microscope JSPM series Substrate: PMMA (with hardcoat)

By varying the processing conditions, like the exposure L L
time, the surface condition can be controlled.
e Improvement of film adhesion  § 4
Improvement of film adhesion by means of plasma cleaning
and modification of the substrate surface.
& &
e Formation of anti-refletive structure - -
-y 009 g 000

Creation of moth-eye structures on the surface makes it
possible to decrease the surface reflectance. Substrate (without treatment) Surface treatment (3 min.)

Ra=1.51 nm Ra=1.12 nm
* Smooth/ Good film adhesion

Moth-eye structure

Transmittance

100
a8 f},-——--_,_ —
f S
7 96 i Both surfaces treatment
94
: 9 One surface treatment
Cross-section a0
a8
Without treatmen
s thout treatment
a4
Substrate: - 100 300 400 SO0 600 700 8O0 900
PMMA (without hardcoat) s th fess)
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BS-80020CPPS ARE (Activated Reactive Evaporation) Effect

Effective reactive evaporation is possible by ionizing the process gas and evaporated materials. For oxides, this
method can improve refractive index and reduce absorption resulting from an enhancement of oxidation. For
transparent conductive films, improved conductivity is expected.

Discharge above the crucible and plasma source during ITO film deposition Example of ITO film deposition results
Substrate temperature 250T

Sheet resistance

(resistivity) 16 Q/00 (1.7 X100 Q-cm)

Total light transmittance > 85%

Absorption 1.1%
Film deposition rate 1.5 nm/s
B270

Sl (Total light transmittance: 91.7%)

Material: ITO pellet (Sn doped 5 Wt%)

Pulse Unit (Option)

By converting the assist voltage to DC Pulse, arcing

is suppressed. Even in the case of high insulating bC DC Pulse
material, the plasma output can be increased with Arcing occurs due to ion —Q
superior assist effects. charge accumulation : —0
0 =8
"0 o—
o - .0 — 0
Schematic diagram o—
_y.
o< —0 Neutralization of
= positive charge
by DC Pulse
BS-92040CPPC B&d operation (assist

output ON/OFF)

Q—
Electrode Chamber .4— C
— —_— 0
Filament P.S. Q——
- —_— 0
% o
electron beam
Z Specifications
Filament Output voltage Maximum 200 V DC
b3 Output current 20 Ap-p (pulse output) or DC 20 A
) Coil
e Branched from the power supply input
| 4 H H Y line of the BS-92040CPPC*
Discharge Pulse Unit  Impedance Assist PS. 7 Ext |
PS. control S 480(W) X 330(D) X 149(H)

dimensions (mm)

Weight Approx. 30 kg

* The pulse unit is installed by replacing the operation unit in the BS-92040CPPC
power supply. The operation unit is then installed separately.
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High Power Plasma Source

BS-80011BPG

BS-80011BPG

Plasma Source

Specifications
Model
Maximum plasma output

Operating pressure (Pa)

Discharge gas (Ar)
Cooling water flow rate
External dimensions (mm)

Weight

Schematic diagram

BS-80011BPG
6 kW (160 V, 38 A)

1 X10%to 1 x10"
(Ar, O,, N, atmosphere)

8 to 20 mL/min

7 to 10 L/min

273(W) X 233(D) x 388(H)*
Approx. 23 kg

* Protrusions not included

Filament P.S.

Electrode Chamber

}

Filament

1

Caoll

| |
Discharge P.S.

BS-800/BS-920 Series
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BS-92020

Plasma Source Control Power Supply

Model

Maximum output

Input power

External control

External
dimensions (mm)

Weight

External dimension

Unit: mm

BS-92020

Filament 26V, 50 A
Discharge 160V, 38A
Coil 30V, 20 A

3-phase, 200V £10% 12 kVA

50/60 Hz Groud resistance 100Q or less

Digital/Analog input, output
570(W) X 800(D) X 1,550(H)

Approx. 270 kg

=

2233

145

273

388

B
138




Application data

TiO./SiO, Optical Film

Wavelength shift and film density are greatly improved compared to those by conventional vacuum evaporation
techniques.
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Fig.A

TiO./Si0, multilayer was deposited using the BS-
8001 1BPG in a vacuum chamber of 1,300 mm in
diameter.

Fig.A Wavelength shift at T=50% after environmental tests.

Fig.B Corss-section SEM images of TiO./SiO. multilayar.
(a) Conventional vacuum evaporation method
(b) lon plating method using BS-8001 1BPG

Fig.B

1 um

Simultaneous use of 2 sources

Large area film deposition is possible by using two sources
simultaneously. -

(Ex) - Increase in plasma density in a large volume chamber &1’ -

(2.000mm in diameter or more) 2,500 mm in dia.
- Even plasma distribution for in-line equipment

Images courtesy of
Tecport Optics. Inc

BS-800/BS-920 Series
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Specifications are guaranteed when no modification or addition is made, and are subject to change without notice.
P 8 ) & Certain products in this brochure are controlled under the “Foreign Exchange and Foreign

Trade Law” of Japan in compliance with international security export control. JEOL Ltd. must
= A provide the Japanese Government with “End-user’s Statement of Assurance” and “End-use
Contact 'JEOL Ltd IndUStrlaI Equ")ment Sales_ Depart_men_t R Certificate” in order to obtain the export license needed for export from Japan. If the product
Tokyo office: +81-03-6262-3570 E-mail: sales-ieg@jeol.co.jp to be exported is in this category, the end user will be asked to fill in these certificate forms.
3-1-2 Musashino Akishima Tokyo 196-8558 Japan Sales Division Tel. +81-3-6262-3560 Fax. +81-3-6262-3577
‘JEDLD ‘J EO L Ltd' www.jeol.com 1SO 9001 - ISO 14001 Certified

* AUSTRALIA & NEW ZEALAND /JEOL (AUSTRALASIA) Pty.Ltd. Suite 1, L2 18 Aquatic Drive - Frenchs Forest NSW 2086 Australia ¢ BELGIUM /JJEOL (EUROPE) B.V. Planet Il, Gebouw B Leuvensesteenweg 542, B-1930 Zaventem Belgium
* BRAZIL /JJEOL Brasil Instrumentos Cientificos Ltda. Av. Jabaquara, 2958 5° andar conjunto 52 ; 04046-500 Sao Paulo, SP Brazil « CANADA /JEOL CANADA, INC. 3275 1ere Rue, Local #8 St-Hubert, QC J3Y-8Y6, Canada ¢ CHINA /JEOL (BEIJING)
CO., LTD. Zhongkeziyuan Building South Tower 2F, Zhongguancun Nansanjie Street No. 6, Haidian District, Beijing, P.R.China * EGYPT /JJEOL SERVICE BUREAU 3rd FI. Nile Center Bldg., Nawal Street, Dokki, (Cairo), Egypt * FRANCE /JEOL
(EUROPE) SAS Espace Claude Monet, 1 Allee de Giverny 78290, Croissy-sur-Seine, France ®* GERMANY /JEOL (GERMANY) GmbH Gute Aenger 30 85356 Freising, Germany « GREAT BRITAIN & IRELAND /JEOL (U.K.) LTD. JEOL House, Silver
Court, Watchmead, Welwyn Garden City, Herts AL7 1LT, U.K. ¢ INDIA JEOL INDIA PVT. LTD. Unit No.305, 3rd Floor, ABW Elegance Tower, Jasola District Centre, New Delhi 110 025, India ® ITALY /JEOL (ITALIA) S.p.A. Palazzo Pacinotti - Milano 3
City, Via Ludovico il Moro, 6/A 20080 Basiglio(Ml) Italy * KOREA /JEOL KOREA LTD. Dongwoo Bldg. 7F, 1443, Yangjae Daero, Gangdong-Gu, Seoul, 05355, Korea « MALAYSIA /JEOL (MALAYSIA) SDN.BHD. 508, Block A, Level 5, Kelana Business
Center, 97, Jalan SS 7/2, Kelana Jaya, 47301 Petaling Jaya, Selangor, Malaysia ® MEXICO /JEOL DE MEXICO S.A. DE C.V. Arkansas 11 Piso 2 Colonia Napoles Delegacion Benito Juarez, C.P. 03810 Mexico D.F., Mexico ® QATAR /Mannai Trading
Company W.L.L. ALI Emadi Complex, Salwa Road P.O.Box 76, Doha, Qatar * RUSSIA JJEOL (RUS) LLC Krasnoproletarskaya Street, 16, Bld. 2, 127473, Moscow, Russian Federation « SCANDINAVIA /SWEDEN JEOL (Nordic) AB Hammarbacken
6A, Box 716, 191 27 Sollentuna Sweden ¢ SINGAPORE /JEOL ASIA PTE.LTD. 2 Corporation Road #01-12 Corporation Place Singapore 618494 ¢ TAIWAN /JIE DONG CO., LTD. 7F, 112, Chung Hsiao East Road, Section 1, Taipei, Taiwan 10023
(R.0.C.) » THE NETHERLANDS /JEOL (EUROPE) B.V. Lireweg 4, NL-2153 PH Nieuw-Vennep, The Netherlands ® USA /JJEOL USA, INC. 11 Dearborn Road, Peabody, MA 01960, U.S.A.

No. 5101H844C Printed in Japan, Kp



