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PMI USA

3357 Candlewood Road

Torrance, CA 90505 USA

Tel: 1-714-721-5332

Email: leon.chiu@pioneer-materials.com
PMI China

No.88,Baicao Street

West High-Tech Development Zone
Chengdu 611731 CHINA
Tel:86-28-64435126
Email:yr.hu@cdpmi.net
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B iE: 028-64435126

HR#E: yr.hu@cdpmi.net

i Pioneer Materials

' Advanced Materials for photovoltatic - thermoelectric
- semiconductor - optical media - sensor applications
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Company Mission:

To be a world-class supplier of innovative materials in semiconductor, clean energy
harvesting and other advanced materials applications.
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Pioneer Materials Inc.
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PMI Introduction
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Pioneer Materials Inc. (PMI) is a supplier of advanced materials for thin-film deposition by
sputtering and evaporation. PMI established itself with a proven record of on-time delivery,
exceeding customer's specifications, and cost competitiveness. Critical expertise in
compound formation, powder processing, and powder consolidation have been developed by
PMI for applications in semiconductor memory IC devices, thin-film photovoltaics, thermo-
electrics, and other critical coatings, and a portfolio of relevant intellectual properties have
been built over years. PMI wholly owns an operation in Chengdu, China with more than 7,000
square meters manufacturing facility which is ISO 9001 and ISO 14001 certified. PMI has 24
domestic and foreign invention patents,10 invention patents are under application. PMI's
customers are distributed in North America, Europe and East Asia, and has target bonding
partners in the corresponding locations. PMI was founded by veterans from the
semiconductor, magnetic recording and sputtering target industries focusing on high
performance materials applications.
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PMI Products

Sputter Targets (up to 450 mm OD); Granules ( < 5 mm in size); Powder (-400
mesh)

WATEEH (EFE91X450 mm) ; kL (VN F5mm); $Kk (-400 H)
Compounds Zf{L &%

¥SEiCIZEE ¥ : GeSbTe, GeAsSe, ZnSe, MoS,,SrRu0,,WS,,WSe,, As,Se,,
Sb,Te,, GeSe,

HEYR#HE: Cu(In,Ga)Se,, Cu,ZnSnS,, In,Se,, In,S,, Cu,Se, Cu,S, AZO, CuGa,
CulnGa

-5 Rl : BiSeTe, BiSbTe, SiGe, Bi,Se,, Bi,Te,, Sb,Te,, Sb,Se,

kN A4S E: Si0, ZnS-Si0,, Zn0, Cus,, CuSe,, GeCr
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PMI Quality

1ISO9001

NGRS

PMI Facilities

£ B

I BEEFRZ94000F 77 X

/=8 5000554

HEN: 68

PMI Fab Manufacturing Facility
4,000 sg.meter facility
Capacity:5,000 targets/year
Hot Press:6 sets

1ISO14001

£ B

I BEFRZ3000F 75 X

FE8: 10,0005 80 44

WmEN: 128

PMI Fab Manufacturing Facility
3,000 sq.meter facility
Capacity:10,000 targets/year
Hot Press:12 sets
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Critical Materials for Next Generation Memory IC Applications

Phase-change
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8¢ = mProducts
GeSbTe, GeAsSe, ZnSe ,As,Se, , MoS,,SrRu0O,,WS,,WSe, , Sb, Te,, GeSe,

MmiETTE LS Chalcogenide Compounds

Specifications

Ge, Sb, Te (FEIEFLL) Composition Ge,Sb, Te(tailored to required atomic ratio)

>=99.999% Purity >=99.999%

6 38g/en® (TEIRES, BALHN) Density 6.38g/cm? ( varies with composition )

50, 8mm = 440mm Dimension 50.8mm - 440mm

BEE: 0. 1om, BE: 0. 1mm diameter: £0.1mm, thickness: £0.1mm

I2RMS 32RMS

BRI

Thin Film Photovoltaic Materials

003-0.05pym cds|
1.5-2.0 ym CulnGaSe,

0.5-1.5 pym Mo

8¢ = @mProducts
Cu(In, Ga) Se,, Cu,ZnSnS,, In,Se,, In,S,, Cu,Se, Cu,S, CuGaSe, AZO, CuGa,CulnGa

CulnGaSe
MBS Specifications

ST Ci6s (TERFLD Composition CIGS (tailored to required atomic ratio)

HE >=99.999% >=99,999%

Purity
- 4 5 7g/en’ (TEIREST, BERHA) Density 5.7g/cm® (varies with composition)

Rt 50.8mm - 440mm Dimension 50.8mm - 440mm

e HiE: 0. tom HEE: 20, 1m Tols i 10.1mm, thick +0.1mm

¥Rz Fl Applications

bt 4 32RMS 32RMS

# ¥R F Applications
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Thermoelectric Materials
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Special Thin Film Coating Materials

structure Iy Interconnection line

? g ? g 5 ? A/ Passivation and A Pad

+ = ;\ Jh‘,l,j f

Thermoelectric
Refrigeration

Si substrate

Thermoelectric

2 CMOS Logic LSI
Generation Transistor

3= fProducts
ZnSe, SiO, CuS,, CuSe,, ZnS-Si0,, Zn0

8¢ = @mProducts
BiSeTe, BiSbTe, SiGe, Bi2Ses, BizTes, Sb2Tes, Sb,Se,

MBS

BiTeSe BiSbTe

Bi, Te, Se (FEIE-THL)

>=99,999%

7. Me/en® (FEEST, BREHA)

50.8mm - 440mm

HfE: £0. 1om FE: 0. 1mm

32RMS

Bi,Te,

Specifications

=

Bi.Te,Se(tailored to required atomic ratio)

ZnSe
MBS

Specifications

Purity

>=99.999%

Density

7.71glem® (varies with composition?

50.8mm - 440mm

Tolerance

diameter: £0.1mm, thickness: £0.1mm

32RMS

A

ZnSe (1:1)

HE

>=99.999%

Composition

ZnSe (1:1)

5.2g/cn’ (FEIRLSY, BEHAEA)

Purity

>=99.999%

50.8mm - 440mm

Density

5.2g/cm? ( varies with composition )

HiE: £0. 1mm FE: 0. 1mm

50.8mm - 440mm

3IZRNS

diameter: +0.1mm, thickness: +0.1mm

# ¥Rz F Applications

32RMS




