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Electron Beam Source
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Electron beam sources for vacuum evaporation of metal and metal-oxide
thin-films. We offer a wide variety of electron beam sources and crucibles.
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Features

JEOL electron beam sources have excellent properties in terms of beam
incident angle, beam spot shape, energy density and high-speed sweeping.
Thus, can attain excellent melted remain of evaporation materials and good
for film thickness uniformity and reproducibility.

Maximum Beam
Model Output  Deflection

BS-60070DEBS | 6.4 kW 270° Unequipped *?
BS-60060DEBS 6.4 kKW 270° Unequipped *? U shape
BS-60050EBS 10 kW 270° Unequipped *? type

BS-60040VDGN | 10KW | 270° | Unequipped®2 | (Fong-ife) | .o

Crucible Filament Main use

BS-60030DGN 10 kW 270° | Unequipped *2 deposition
JEBG-102UHO 10 KW 180° Unequipped *?
EBG-102UB6S 10 kW 180° 6x12mL | Spiral type
EBG-102UB4S 10 kW 180° 4x12 mL
BS-60250DEM 16 kKW 270° Unequipped *2
BS-60211DEM o Linear coil
w/BS-60141H4M| 1OKW | 270 SS s type
Long-life)

BS-60211DEM . (
WBS-60151HEM| 10 KW 270 6x40 mL Vet
JEBG-203UAO 20 kW *1 270° Unequipped *? deposition
EBG-203UB6S 20 kW 1 270° 6x12 mL

. o ox12mL | Spiral type
EBG-203UB4H 20 kw *1 270 2528 mL
JEBG-303UA 30 kW *1 270° Option

% 1: Maximum power is limited by the power supply.
2% 2: Custom-built crucibles are acceptable.
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Vacuum evaporation source using the indirect heating method of electron
beam bombardment. Suitable for deposition of low damage, low defect, low
absorption and high rate. BS-60610BDS achieves higher liner capacity and
higher deposition rate.

Model Specification

BS-60610BDS 4.8 kW / 6 liner / High deposition rate type
BS-60310BDS 1.2 kW / 6 liner

BS-60060DEBS

BS-60050EBS BS-60030DGN

BS-60211DEM w/BS-60141H4M

EBG-203UB6S JEBG-303UA w/EBG-30T3B

BS-60250DEM

RYN—RARICIDMNBERE (1 x—vm)

* Bombardment Deposition Sources with different number of liners can also be produced.



High-power Electron Beam Source
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High-power electron beam sources for vacuum evaporation of metals and
metal-oxides to a wide plastic film or a large glass plate that are continuously
fed. And also used for vacuum melting of high-melting point metals.
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Features
Electron beam can be swept a wide area at high speed. Various beam

irradiation patterns and areas can be created by the dedicated control device
and the software. m%;- E= ),

Sweeping, dwell time, output power and beam shape at each irradiation
position can be set up individually, thus can control the melting surface and
the film thickness distribution.
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JEBG-1000UB
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Applications

e Vacuum deposition
Gas barrier films, protective films, electrode fims, conductive films,
magnetic storage fims.

e \/acuum melting
Refinement / Ingot production of high-melting-point metals such as
Ti, Ta, Nb and Mo.
Polycrystalline silicon refining for solar cell.

EBG-300UA | JEBG-1000UB | JEBG-3000UB C&b
. 30 kW 100 kW 300 kKW Electron beam
Maximum output (20 KV, 1.5 A) B0KV. 3.4 A) 40KV, 7.5 A) melting furnace

Beam sweeping range Max +30°, X and Y axis

Maximum sweeping 200 Hz
frequency 300 Hz 200 Hz (800 Hz: Option)

Power supply model ST-30BE2 JST-100C JST-300CHR

Web coater

Deflection system

H7ZP35E / Vacuum deposition BZ2Af# / Vacuum melting



Plasma Source
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Plasma Source is installed in a vacuum chamber and generates high-density
plasma. Used as Plasma Assisted Deposition (lon Plating) and possible to
improve film quality and properties of optical thin films, transparent conductive
films and protective films. And also used for cleaning and surface modification
of a substrate/film. BS-80011BPG is a high-power type that can generate high-
density plasma in a mass space, for example up to 2,000 mm chamber, thus
high-rate deposition to a large area is possible. BS-80020CPPS is designed for
low-temperature process, such as for a plastic substrate/film.

ZhER Effect :

o REEPLENEDE L e Improvement of film density, refractive index BS-80020CPPS

o MiRIF MM @ L ® Production of environmentally stable films SkW(160V, 20 A)
OREY T FDIKE e Low wavelength shift

o (KIRUVEE (BR{L{EXE) e Low optical absorption (promotion of film oxidation)

o HEMEMDME £ e Improvement of film adhesion

o RET/BMEDE L o Improvement of surface roughness

o fR NI DI e Control of film stress

TiO,/Si0 F%EEZ. 1,300 mMmEDEZEZEFEANT BS-8001 1BPGZ{ERA U THE
TiO,/S8i0, multi-layer optical thin film was deposited using the BS-80011BPG in a 1,300 mm diameter vacuum deposition system.

EEessesSSTem— R 22 AR —  24h after deposition g A
I — 300 CHI# 1043  — : 10 min heating at 300 °C (572F ) g we
L : - AR —  6h boiling g s
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wareelength (im)

| FigA Ti0M/SI0, SEEHED SEM &
r Fig.B BT 2~k Lick.
| ' T=50% COREY T~

e o LU . L . . -+ Fig.A Cross-section SEM images of

s =0 0 0 1150 TiO,/SiO, multilayar.
EifR/Substrate Wortleth fen) Fig.B  Wavelength shift at T=50%

Fig.A Fig.B after environmental tests.
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RF Generator
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RF-120 series are 13.56 MHz radio-frequency power supplies for plasma
application such as sputtering, CVD, etching and ion-plating. This series are
equipped with interfaces of DeviceNet, RS232C, analog and have various
functions of pattern operation, arc handling, pulse operation (optional). We
also offer various types of auto matching networks.

RAHT SERER HEEGEE
Max. output RF Generator Auto Matching Network
750 W RF-12010
1.5 kW RF-12020 RF-34021
3 kW RF-12030 RF-34031
6 kW RF-12040 RF-34041
Bz Applications
o X )\wE VT e Sputtering
¢ 75 XY CVD e Plasma CVD
o (A T—Ta4D e |on Plating
o TvF T e Etching
L) e Ashing
e IS ANER e Plasma Polymerization
O TS ANAAVEAN e Plasma Based lon Implantation
oFLEE (VU—Z7) e Pre-cleaning of substrate
o HERE e Removal of electrical charging
Flasma Etching
1 r
ok Gabrabad
Plasma CVD RF lon Plating
s *’“"i— ¥ Gumeer e
G=—BELr
Plasma Based lon Implantation Inductively Coupling Plasma
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-I) - RS Gabrabrana

RF-12040

Pattern Operation
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PT1: (PONER=pwr 1, TIME=t1, UP/DOWN-TINE= At1)
RF-56000 PT2: (PONER=pwr2. TINE=t2, UP/DONN-TINE= At2)
PT3: (PONER=pwr3, TIME=3, UP/DOWN-TIME= At3)
[S=N| &0 % PT4: (POWER=pwr4, TIME=t4, UP/DOWN-TIME= Atd) ~
EE/E};EVEQ% PYS»KPWER:" . TIME=0 , UP/DOWN-TIME= At5) —
Controller for Generator
Controller Matching Box

u-ﬂL___-ﬂI:

RF-34021
BEIEAEE / Auto Matching Network

i EH-HVW30G03
KABANHF (P77 T RER)
Water-cooled feed-through for antenna discharge



RF Induction Plasma System

SERFEEM T S AVEE
©000660006060006000060006600060600060000600006060006000060000060000606000 0 Raw material
(Powder / Liquid / Gas)
BREEFER TS ANIF. KaED UL EAREICEVEESES FCHBWLT., %H?E’( Gas for Plasma
BERFNICENSE, BUFH(&DBGHERBICH | HECOBHES (Ar/Hz/Oz/ Nz, etc.)
AVREICERAEF T, CORTSANVPRICHMERSEDFERZRA L. EREPA
(EZRRZETVWET, CNICKD T /HRFOEMHE. EERF ORI FOIER,
EiR / EEEDER. BEHADHHEEZITOENTARETT,
Thermal plasma around 10,000 °C (18,000°F) generated by radio-frequency inductive
coupling under atmospheric or reduced pressure.
This induction plasma is used for nano powder synthesis or reforming, fine powder
spheroidization, thick-film deposition, multi-composite membrane synthesis, CVD and
harmful gas decomposition.
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Features TP-40020NPS (6 kW)
e The ultra-high temperature field enables instantaneous in-situ flash vaporization even
for several different materials with different melting points.
e Since there is no consumable electrode, the material can be vaporized or fused as P 8
is. This is a contamination-free, high-purity environment. "gf,‘;rf.‘i;’;‘sg' mﬁ'ﬁms
e Plasmas can be generated with various types of gases, enabling reforming and chemical
reactions like oxidation, reduction, nitriding, carbonization and chlorination Dewmposmon \ /
e Rapid cooling after passing through the ultrahigh temperature region of the plasma. Powderproductlon Coating
(Nucleation / condensation with a rapid quenching process) MeltlnD 7—TJ
e In comparison to DC thermal plasma, a large plasma flame can be obtained. In —
addition, the plasma flow rate is an order of magnitude slower than that of DC vmmgew,:gtuemon e (G sess || OVO
thermal plasma, making it possible to heat and react chemically the materials
sufficiently.
e We also offer unique hybrid plasma technologies.(DC+RF) FEi&fl (Application examples)

Product lineup
6 kW /100 kW x RF / Hybrid x System / Component (Plasma Source)

b=FH/{— TSI b—F  HEftas
Torch cover Plasma torch Powder feeder

Example of nano particle synthesis
Mixed ceramics

EIRE SRR HZAHEE  BRI5—  HRRVT BRER

Power supply Oscillator Gas cooler Powder filter  Vacuumpump  Operation panel

VAT LB (System Configuration)




Fine Powder Feeder
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Fine powder feeder that can feed continuously through a tube with carrier gas.
One to a few micrometers powder which was difficult to feed can be stably supplied.

=)L
Rotary table type

RO

Poweder size approx. 0.1 to 100 pm or more

PRfaL— b

approx. 1 to 100 g/min or more

Feeding rate

FrUTHRE 7LV, BR 2R
Carrier gas species Argon, Nitrogen, Air

Fv UFHARE

Gas flow volume approx. 2 to 20 L/min

HHERE (1 X—JE) Wk + FvUTAR
Feed principle (Image figure) [Eynpars Powder with Carrier gas

Hopper

HHPIR

Rotor

K501 =w b
Suction nozzle unit

[ZEN HHAEMR
Powde Feed disk

Rotary Sensor
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BRIEVL 1 28BN THD. ZURS VDS (Crystal Fail) (C155EXRD
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Rotary Sensor is used with a thin film deposition controller/monitor that
monitor or control the film thickness and deposition rate in a vacuum
deposition process. Incorporates 6 or 12 quartz crystals, therefore suitable
for thick films or multiple layers.

Waduum

Chamber Oscillator

Substrate
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TP-99140FDR 7 — J LK HERE

Thermaal Spray
System '

Powder feeding with career gas

.Hﬂ-.

&
™

® -

Powder Feeder

BHAX—IK

12 =238 (12-crystal sensor)

Sensor Head
(Flat type)

>

Sensor Head
(45° type)
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BmRxE: 03-6262-3570 E-mail : sales-ieg@jeol.co.jp

JEOL Ltd. IE sales department HAE - HEERROEDPEEEET B ENBDET.
Tokyo office: +81-3-6262-3570 E-mail: sales-ieg@jeol.co.jp

* Specifications subject to change without notice.
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AUSTRALIA & NEW ZEALAND FRANCE SINGAPORE
JEOL (AUSTRALASIA) Pty.Ltd. JEOL (EUROPE) SAS JEOL ASIA PTE.LTD.

Suite 1, L2 18 Aquatic Drive
- Frenchs Forest NSW 2086
Australia

Tel. 61-2-9451-3855

Fax. 61-2-9451-3822
BELGIUM

JEOL (EUROPE) B.V.
Planet Il, Gebouw B
Leuvensesteenweg 542,
B-1930 Zaventem

Belgium

Tel.32-2-720-0560
Fax.32-2-720-6134

CANADA

JEOL CANADA, INC.

3275 1ere Rue, Local #8
St-Hubert, QC J3Y-8Y6, Canada
Tel. 1-450-676-8776

Fax. 1-450-676-6694

CHINA

JEOL (BEING) CO., LTD.
Zhongkeziyuan Building South Tower 2F,
Zhongguancun Nansanjie Street No. 6,
Haidian District, Beijng, PR.China

Tel. 86-10-6804-6321

Fax. 86-10-6804-6324

JEOL (BEWING) CO., LTD., SHANGHAI BRANCH
2F-BC Room, Building A, Mingji Business Plaza,
No.207 Songhong Road, Changning District,
Shanghai 200335, PR.China

Tel. 86-21-6248-4487

Tel. 86-21-5836-6350

Fax. 86-21-5836-3668

JEOL (BEWING) CO., LTD., GUANGZHOU BRANCH
N1601, World Trade Center Building,

#371-375, Huan Shi Road East, Guangzhou,
Guangdong Prov., 510095, P.R.China

Tel. 86-20-8778-7848

Fax. 86-20-8778-4268

JEOL (BEWING) CO., LTD., WUHAN BRANCH
Room A2118, Zhongshang Plaza Office Bldg.,
No. 7 Zhongnan Road, Wuhan,

Hubei, 430070, P.R.China

Tel. 86-27-8713-2567

Fax. 86-27-8713-2567

JEOL LTD. (BEWING) CO., LTD., CHENGDU BRANCH
1807A Zongfu Building,

NO. 35 Zhongfu Road, Chengdu, Sichuan, 610016
PR. China

Tel. 86-28-86622554

Fax. 86-28-86622564

EGYPT
JEOL SERVICE BUREAU
3rd FI. Nile Cemer Bidg., Nawal Street,
Dokki, (Cairo), Egypt
Tel. 20-2-3335-7220
Fax. 20-2-3338-4186

Espace Claude Monet, 1 Allee de Giverny
78290, Crowssy sur-Seine, France

Tel. 33-13015-3737

Fax. 33-13015-3747

GERMANY

JEOL (GERMANY) GmbH

Gute Aenger 30

85856 Fre\smg Germany
l. 49-8161-9845-0

Fax 49-8161-9845-100

GREAT BRITAIN & IRELAND

JEOL (UK. LTD.

JEOL House, Silver Court, Watchmead,
Welwyn Garden City, Herts AL7 1LT, UK.
Tel. 44-1707-377117

Fax. 44-1707-373254

ITALY

JEOL (ITALIA) S.p.A.

Palazzo Pacinotti - Milano 3 City,
Via Ludovico il Moro, 6/A

20080 Basiglio(MI) Italy

Tel. 39-02-9041431

Fax. 39-02-90414343

KOREA
JEOL KOREA LTD.

Dongwoo Bldg. 7F, 1443, Yangjae Daero,
Gangdong-Gu, Seoul, 05355, Korea

Tel. 82-2-511-5501

Fax. 82-2-511-2635

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
Tel. 60-3-7492-7722

Fax. 60-3-7492-7723

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

Tel. 52-5-55-211-4511

Fax. 52-5-56-211-0720

SCANDINAVIA

JEOL (Nordic) AB
Hammarbacken 6A, Box 716, 191 27 Sollentuna

weden
Tel. 46-8-28-2800
Fax. 46-8-29-1647

2 Corporation Road
#01-12 Corporation Place
Singapore 618494

Tel. 65-6565-9989

Fax. 65-6565-7552

TAIWAN

JIE DONG CO., LTD.

7F, 112, Chung Hsiao East Road,
Section 1, Taipei, Taiwan 10023 (R.0.C.)
Tel. 886-2-2395-2978

Fax. 886-2-2322-4655

For NMR & Mass Spectrometer Products
Widetron Technologies Corp

No.8-2., No.77, Sec.2, Zhonghua E Rd.,
East Dist,, Tainan City 701, Tawan (R.0.C.)
Tel. 886-6-289-1943

Fax. 886-6-289-1743

(For Mass Spectrometer Products)
TechMax Technical Co., Ltd.

5F., No.11, Wuguan 2nd Rd., Wugu Dist.,
New Taipei Gity 248, Taiwan (R.0.C.)

Tel. 886-2-8990-1779

Fax. 886-2-8990-2559

For Semiconductor Products:

JEOL TAIWAN SEMICONDUCTORS LTD.
2F-2, No. 192, Dongguang Rd

East Dist., Hsinchu City 30069,

Taiwan (R.0.C.)

Tel. 886-3-571-5656

Fax. 886-3-571-5151

THAILAND
BECTHAI BANGKOK EQUIPMENT & CHEMICAL CO., Ltd
300 Phaholyothin Rd. Phayathai, Bangkok 10400,

hailan
Tel. 66-2-615:
Fax. 66-2- 615 2350/2351

JEOL ASEAN TECHN\CAL CENTER (JATC)
MTEC buiding room 5

N oob. Tiatond Seence Parl

Paholyothin Rd., Klong 1, Kiong Luang
Pathumthani 12120

THAILAND

Tel. 66-2-564-7738

Fax. 66-2-564-7739

THE NETHERLANDS

JEOL (EUROPE) B.V.

Lireweg 4, NL-2153 PH Nieuw-Vennep,
The Netherlands

Tel. 31-252-623500

Fax. 31-252-623501

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 provide the
Japanese Government with “End-user’s Statement of Assurance” and “End-use Certificate” in order to obtain the export license needed for export from Japan. If the product to be exported is in this
category, the end user will be asked to fill in these certificate forms.

No. 5203A065C Printed in Japan, Kp
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