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We can provide powder; sputtering target for thin film or sheet types of Lithiumn ion battery materials,

L—-« J ‘ AMJLJM-MHLv-MU M‘.&a%

Guenched

LiNioaCoo.15Al0.0502 LizMnO3 LizMnz04 . UMmOs
Lo
! T T

L LisLasTaz0rz LisAlosGe15PsOr2
=T .
] IJ ®Pe j. A ,,'

_ X
i s, N ":‘*’“

Quanched-»Annsalsd (condhtion C) 1" iy .\z_,, an :_z‘.ﬂ ‘
Otrer et Nasr 3£

‘ Annealed (condition A}
5.- PETHR oy o
7ea

A.u '

Anne alea cand!tmn B)

Bsd'lal_'tgva Matarial G ivity@r.t. Type

Material Structure \!a(l“;tage

rapac
{mAh/g}
Linadlao5iTiDz54 1.4%1073

LitsAos Tz (POR)3 | 7xn
LizLaaZrz0vs 3x10™

-thPCa.:l'bgs(LlPON) [ 3.3!10_“.
LisgSia.ePoals s
LirozAlassTirae{POg)a ’ ‘Glass ceramics
LisAlosGers(POa)a 40107 Glass ceramics

G.00E400 : = 4
0905400 JC0EW0L GOOEDE  D.OCEI0R

5
2005408 EO0E-D4 ADOEDA B.O0E04

Fald)




Solar cell materials

We provide a wide variety of materials for CIGS ( Cu, In, Ga, S¢ multi-compound semiconductors )

solar cell,
Light-absorbing CuGa(Na) CulnGa(Na) Cu-Zn-5n-S CulnTe;z
ayer
In2S3 Zns Zn0s
Semi-insulating Zn0 Zn0-Mg0 A madel of CIGS solar cell
layer
TCO law 7n0-AL03 2[10..8703 e i e
ZnD-Gaz03 TiOz-Nb : Zn0up
Semi-insudating layer - i
SN0 s Mgy
AR iayer Mng 5[3N4 BBt BYBI i e o
TiO; Nb20x =i Ges
Fesl free to contact us if you have any other inguies hesides above. T Matngrs

Soda-hme glass SuBstrale i

Fuel cell materials

Nowadays, proton conduction type of solid state oxide is developed for application of house,

motorcar and cell phone, because it has high energy efficiency, Toshima iz developing and
synthesizing the solid state oxide materials by using some kinds of making process such as solid
reaction, coprecipitation and sol-gel methods.

SOFC fuel cell

Cathode materials Lai-xSrxMnQO3 Lai-xSrxCoOs Sm-xSrxCo03
Electrolyte materials BaZrO3 SrZrOs3 BaZri-xYxO3 SrZri-xYx0s

BaCexYx03 SrCei-xYx0s3

Anode materials
Pt supporting G
Hydrogen absorbing LaNis MgaNi

allcrys Feelfras to contast us i you have any ether inguies besides above:

NiO-BaZrO3 NiO-BaZri-xYx03 NiO-BaCei-xYx03

Pt supporting LiCoOz

y

High-temperature supe rconductin g materials

Superconductor technology enables to significant improvement of existing equipment as well as

realization of innovative equipment in energy, electronics, and transportation fields. Especially
high-temperature superconductors represented by yttrium and bismuth based oxides are developed
amang applied technologies. In recent years, superconductors are applied to wire rods by the progress
of undercoat layers. Our deep experience for manufacturing of sputtering targets and PLD materials
contributes to "dream technologies” supporting 21st century soclety.

Superconducting materials YBa2Cu30x GdBazCuz0x SmBa2Cu30x BizSr2CaCuz0x
(Biz-x, Pbx)Sr2CazCuzOx

Interfacial/buffer layer materials Ce02 GdzZr207 Ce Y ZrOz+Yz203

Under layer materials Ni-alloy Mg0 SrTiOs Alz203 Mg

Feol free to contact us if you have any ether inguias besides above.
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Thermoelectric conversion materials

Thermoelectric conversion attracts attention as energy harvest. On the basis of technical

know-how of material developing, Toshima provides new thermoelectric conversion materials.

Evaluated chip : 3x20x1mm sampled from ¢150mm wafer

Depandence of resisthicy Dependencs of Seeheck coefficient

on temperaturs : oo on temperature e
s L] evet® *
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z oe 3 ec
Metal type [ N-type ] BizTes CoSbzssTeq.1s Mg2Si < ag” & A
E - . - Ye-mn:r:;\ure e}
Metal type [ P-type ] Bio.aSbi7Tes CoSbs MnSi 73 L.
Oxide type NaxCoOy CasCoa0s SrTiOs(with dopant) s = e S S e et oetog

Temperature [ 'C)

BizTes - Joint material - CoSbTe

BiSbTe - Joint material - CoSbs
Electrode material - Bi-base material, Co-base material - Electrode material

Electrode material - Supplied material or trial piece - Electrode material
Feel free to contact us If you have any cther inguies besides above.

An example of Junction matrial BizTe; (N-type) & BipaSbq7Tes (P-type)

Power generation characteristics of

. BizTea ’ .
3 8 Dirsct o Iﬂ\
w ‘ X junction Picture of flexible thermoelectric Z 1
e Al module

Provided from E-ThermoGentek |
thermoelectric module . SEEES b

' e e 7 ; J (Flexible module consisting of 260 pairs of P, N elements)
; 1 Modularization
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We can supply various ingot, wafer (with/without electrode) Achisvements of chip processing size:
and chip{with/without electrode). 0.3mm Cube ~ 2.0mm Cube




Fuel cell vehicles were sold in the end of 2014. It is considered that hydrogen is one of the

Photocatalyst materials of
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Also, in addition to transparent electrodes, reflective films, AR coats {antireflective films), the
—

[N-type ] Trnsparent o |EECR S O 2
mesnCBr eSS 5o, (710) | zmsn0n

{Prype | Transparent oxce [T R BT S R

Anti-reflective film materials m m m
mo | mwor | o | v |

Heat ray reflective film

Reflective film materials

LED materials

Optical media materials
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In the fields of FeRAM, various sensors, ink jet head and the like, ferroelectric thin films We offer materials for the magnetic devices such as MRAM and MR device widely.

Piezoelectric Pb(Zr,Ti)03 (PZT) (Pb,La) (Zr,Ti)Os (PLZT) Pb(Zr,Ti,Nb) Oz (PZTN) Magnetic RAM

st
| KTaDs | (Na,Bi) TiOs (NBT) BiFeOs (BFO)
Pt )05 POETI)
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cecrode [N I N ) T T




S p u t t e r C o a t I n g S e r V I C e B We can consistently carry out | in-house from target manufacturing to film deposition,

B Since all sputtering systems are of | sputter-down type, it is possible to simultaneously form films on muitiple substrates.
B We accept thin film deposition, | such as evalustion before production, evaluation of new materials, and R&D, that meets customer's needs.
B Please contact us for exclusive | reservations. We will conduct film deposition test thoroughly to realize the desired film quality.

Magnetron sputtering system Magnetron sputtering system

This is a sputtering system with a medium-sized chamber and we are constantly stocking over 200 kinds This is a systemn capable of film deposition under various conditions such as reverse sputtering
of cathode targets. We can respond quickly from cathode target completion to film formation test processing, stage heating, variable target - stage distance, and so on. Film deposition under conditions
suitable with various targets are possibla.

|.:E_-_____

L5B! Stage where two rows of T0mm AufNiftherrmoelectric
° SRR aukististes ars aystiied g il WAL (3 Iayels)

Recommendead use Film deposition test with different cathode target composition under Recommended use Film deposition test with fixed cathode target composition under various
example fixed film deposition conditions axample oxygen(nitrogen) concentration

Film deposition example Metal film : A Pt ST Zr Film deposition example Metal film : Au Pt Ru Ti Ni C
Alioy film : AgC NV (Bi, 5b, Te: Stage cleaning fes separately)

5 5 : Oxide film ALO: G0 NIO
Sits bt g:écz’a scn‘::)‘?’ %."I"gs ZE:Lr:')D Fez0;. NIO Complex oxide film 8aTiOs 1GZ0 YSZ

Complex oxide fim : BaTiOy 1GZO MO 120 Film for Li-ion battery LiCoOz  LiNiijzCoraMnia0: LisPOe

3 ] 4 e LiFePOs LiINDO
Fiim for Liion battery :  LICoO; LiMnzOs LINIOz LiNi/sCorsMnysOz Film for thermoelectric element : BizTes-Ru B'rzT;; BigsSbirTes

LiNiogComsaflonsOz LiaTisOmz Stai lzaning fa te
Nitride film = TN Nitride film 5 éaNga cleaning feo separately)
Boride film : CrB: NbB: ZrBe
Film thickness Metal : ~ 1000nm. Oxide : ~ 500nm (Please contact us.)
Film thickness Metal @ ~ 1000pm. Oxide : ~500nm (Please contact us)
Fower supply DC RF
Powar supply RF
Cathode size/installable Nr. @3 inches / 1 ~ 3 targets
Cathode size &3 inches
Gas Ar; Nz, Oz
s Ar, Nz, 02 Distance between cathode

target and stage 50-90mm

Distance between cathode

target and stage Agmm

Stage heating 600°C  maximum

Stage heating Impossible Maximum number of 30mm square x 8, etc.

= substrate on stage {Please contact us in case of larger than 30mm square substrate.)
Maximum number of

substrate on stage 30mm squarex14. 50mm sgquarex’, etc. Reverse sputtaring Possible

Reverse sputtering Impossible Others Nz discharge available. Deposition pressure: 0.3 ~ 1Pa possible




Powder coating service

We start powder coating service (sputtering and surface modification) thanks to joint research with Prof.

Abe, Toyama Univ.

Costed 20nm Al203 on D50=3um LCO powder

Ges (No CF0) | o
TrereerE \R,J

Reformead laysr on surface

Barrel Plasmsa Surface Modification

Coating and surface modification on powders by our cooperating companies

LisPO4 deposited LiaBO; powder

TEM-EDS image of 10~40nm LisBOs
deposited 30um LisPOy powdar

LiPON powder by nitridating the surface of LisPO4

These samples are producad by nitridating the surfaca of LisPCs
powder. 1um nitride layer are generated by 180 minutes deposition.

S0min 120min 1B0min
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powder with
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H
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Analysis support

In addition, we possess various analytical Instruments to provide high quality materials and develop advanced
materials, and have analytical techniques advanced by many years material analysis.
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Joint development for new material research

Toshima supports new material development for whole thin film products such as powders, sputtering
targets, MOCVD precursors and MOD solutions. In case you need us to contract Non-Disclosure
Agreement for developing new materials, we will follow to your requirement without any problems.

2007
Development of corrosion resistant film on vacuum process

2008
Research for FRAM manufacturing technaology, 1 other

2008
Development of oxide insulated covering technology, 2 others

2011
Develepment of Li-ion battary electrolyte material, 1 other

2012
Epitaxial mica ferming by PLD method, & others

2018
Bi2Te3 device joint development, 5 others

2014
Thin film Li-ion battery joint development. 1 other

2015
Sintered LLZ surface analysis. 5 others

2016
Ferroelectric material research on liquid phase, 8 others

2017
Synthesis and characterization of LiNbD3-LiCaD2 cathods
for lithium lon battary with high rate capability, 8 others

2018
Charactarization of LLZ type solid electrolyte sintered body, 10 others

Facilities

Inquiry

Supply of sample |~

Test and evaluation.
v E00n
Patent filling

or
techrical right

Toshima adopts continual production system with including raw material

procurement, powder synthesis, sintering, machining, bonding etc.

»»+ Calcination/Combustion »»+ Sintering

»++ Machining

Company Profile

Company Nama Toshima Manufacturing Co Ltd

Headguarter's 1414 Shi ito, Higashi 1
lecation Saitama 355-0036. Japen

Site area 24.968m2 Bullding area 11,822m=

Division [Parts Division)
TEL :0493-23-1213
UAL : http://www.toshima-mfa.jp

[Materials System Division]
TEL : (483-24-6774
WAL © i/ /www.material-sys.com

Subsidiary TOSHIMA [THAILAND) CO., LTD.

Establishmeant 1845/05/158

History

1945 May

Ex-former President, Sokichi Kimoto esteblished *Toshima
Airplane Corporation” in Chihayache, Toshims Ward, Tokyo.
Started i ring ; s magnatic network
parts (Loudspeaker’s Yoks). Capital was $2,230

1949 October
Company name was changed as "Toshima Manufacturing
Corporetion”

1971 March
Established "Toshima Corporation” for manufacturing and
selling its original products.

1971 December
Transferred headguater and a main factory to presant
location in Higashimatsuyams, Saitama.

1982 November
Former President Daisaku Kimoto inaugureted.

1993 April
Built new factory in Higashimatsuyama

1993 September
Materiale systam division ig established

1994 September
Increased equipment for making sputtering targets

1998 May
Implementad sputtering maching

1999 April
Established MOCVD Gr.

Headquarter Toshima Manufactering Co, Ltd,

Capital 89 million JPY

The nurnber 194 persons (Male : 155, Female : 39)
of employee

President Kentaro Kimoto

Main [Parts Division]

business Cold-Forging + Pressing
(Machining Cut + Assembly)
[Materials Systern Division]
Elactronic material production

Bark Towa Bank Higashimatsuyama Branch

Jepan Finance Corporation Saitaman Branch
Bank of Tokyo-Mrtsubishi UF) Kawagoe Branch

2000 July
Obtained the 150 800 CERTIRCATE
certification,

20m
Increased capital to $312.350.

2005 January
Increased caphtal 1o $1,183,202. =

2005 October
KES STEFZ environmental
management system was certificated.

20171 January
President Kentaro Kimoto and
Cheirman Daisaku Kimoto inaugurated,

2012 September
"TOSHIMA[THAILAND)CO,, LTD." was established
in Chonburi, Thaitand.

2015 >
Obtained KES STEP2SR certification =
(EMS standard incorporating elements KES
of Social Responsibility) g T
2017 July s
Completed Advanced Materisl Center [AMC)

2018 March
Selected as Vibrant HABATAKU Small and Medium

Entarprises by The Small and Medium Enterprice
Agency, Ministry of Fronomy, Trace and Industry

2018 September
Obtained IATF16242:2016 certification (PT division)




