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Hydrogen

-259.34 1.008
-252.87 0.0899

Li
Lithium

180.5
1342

6.941
0.53

Rubidium

39.3 85.468
688 1.532

Magnesium

650 24.305
1090 1.738

Strontium

777 87.62
1382 2.54

700  226.025
1140 5.0

Group IlUPAC—— 5

Ta

Element Name Tantalum

Melting Point (°C) —— KU ELEZEY —— Atomic Mass
5458  16.654

VB —— Group CA5

Symbol v() —— Atomic Number

Boiling Point (°C) Density (g/cm?)

4
Titanium

1660.0 47.867
3287.0 4.54

Zr 40

Zirconium

1855 91.22
4409 6.49

Chromium

1907  51.996
719

Vanadium

1910  50.941
5.8

Technetium

2157 97
4265 1.5

Yttrium

1522  88.906
3345  4.469

Molybdenum

2623  95.94
4639 10.22

2477  92.906
4744 8.57

2334

Lanthanum

918  138.905
1897 6.7

3017 180.948
5458 16.654

3186 186.207
5596 21.02

Praseodymium

931  140.908
3520 6.77

Neodymium

1021 144.24
3074 7.007

U

Uranium

1135 238.029
4131 18.95

1042
-3000

Protactinium

1572 231.036
-4000 15.4

1750 232.038
4788 172

644
3900

Ruthenium

Neptunium
237.048

Metals

©® Alkali Metals
Alkaline-earth Metals

@ Transition Metals
@ Lanthanide Series
@ Actinides Series

@ Other Metals

viiB

Palladium

1554.9
2693

101.07
12.2

1964 102.905
3695 12.41

Platinum

1768.4 195.09
21.45

3825

Uun

Meitnerium
- 265

Promethium

145.0
6.475

Plutonium

640 244.0
3228 19.84

1176

20.45 2011

106.4
12.02

Ununnilium

Nonmetals

@ Hydrogen

@ Semiconductors
@ Halogens

@ Noble Gases

@ Other Nonmetals

1084.6 63.546
2562 8.96

961.78 107.868
2162 10.5

1064.18196.967

2856 19.32 | 356.73

110

64

Gd

Gadolinium

1313 157.25

3273 7.895 | 3230

Americium

243

13.6

The most trusted supplier of high quality PVD materials since 1987

= Sputtering Targets
= Evaporation Materials

= Target Bonding
= Crucible Liners

= Backing Plates
= Reclaim Services

= Shield Cleaning
* Precious and Non-Precious Materials

-38.83 200.59
13.456

Ununbium

1356 158.925

8.27

Where purity is elemental.

Boron

2075
4000

10.81
2.34

Aluminum

660.32 26.982
2519 2.702

Thallium

304 204.37
1473 11.85

66

Dy

Dysprosium

1413
2567

Cf

Californium

162.5
8.536

98

Carbon

3500
3800

12.011
2.62

2.329

Germanium

938.25 72.59
2833 5.323

231.93 118.69
2602 7.31

32746 2072
1749 11.34
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-272.2  4.003
-268.93 0.1785

(0

Oxygen

-218.79 15.999
-182.95 1.429

F

Fluorine

-219.67 18.998
-188.12 1.696

Nitrogen

-210  14.007
-195.79 1.2506

P 15
Phosphorus

4415 30.974
280.5 1.82

-258.59 20.179
-246.08 0.901

-189.35 39.948
-185.85 1.784

Tellurium

449.5
988

630.63
1587

121.75
6.684

1276
6.24

113.7 126.904
184.4 4.93

Polonium

254
962

271.4 208.98
1564 9.8

209
9.4

Ytterbium

819 173.04
1196 6.98

Thulium

1545 168.934
1950 9.321

Md 101

Mendelevium

1529
2868

167.26
8.795
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VEM Quick Reference Thin Film Evaporation Guide

For the complete VEM Thin Film Evaporation Guide, go to vem-co.com/guide

Element

Melting
Point °C

Density
(bulk,
g/cm3)

Z-ratio

Temperature
°C at Vapor Pressure (Torr)

108 108 104

Evaporation Method

Crucible Key
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Remarks

Aluminum

660

2.7

1.08

677 821 1010

e-beam (excellent), Thermal

TiB2-BN, ZrB2, BN

Alloys and wets. Fill boat 2/3.

Aluminum
Oxide (Alumina)

2045

3.97

0.336

- - 1550

e-beam (excellent)

'

Sapphire excellent in e-beam, forms smooth, hard films. n=1.66

Chromium

1907

7.19

0.305

977 1157

Sublimes

e-beam (good), Thermal

VC

W, Cr rod
or strip

Films very adherent. High rates possible.

Copper

1085

0.437

857 1017

e-beam (excellent)

Thermal

AI203, Mo, Ta

W, Mo

Films do not adhere well. Use intermediate layer, e.g. Cr.
Evaporates from any source material.

Germanium

938

0.516

957 1167

e-beam (excellent)

W, C, Ta

Excellent films from EB sources. Use .040 W. n=4.01

Gold

1064

0.381

947 1132

e-beam (excellent), Thermal

BN, Al203, VC

W, Mo, Al203

May not adhere well.

Indium

157

0.841

597 742

e-beam (excellent)

G, Al203

Mo liner

W, Mo

Wets W and Cu. Use Mo liner in gun.

Iron

1538

1180

e-beam (excellent)

BeO, Al203

Attacks W. Use gentle preheat to outgas. Films hard, smooth.

Nickel

1455

1262

e-beam (excellent), Thermal

Al203, BeO, VC

Alloys with refractory metals. Forms smooth adherent films.

Palladium

1555

1192

e-beam (excellent)

Al203, BeO

Alloys with refractory metals; rapid evaporation suggested. Spits
in EB.

Platinum

1768

1747

e-beam (excellent), Thermal

CG, ThO2

Alloys with metals; poor adhesion; films soft.

Silicon

1414

1337

e-beam (fair)

BeO, Ta, VC

Alloys with W; use heavy W boat. SiO produced above 4x10-6
Torr. EB best. n=3.42 App. Opt. 15, 2348 (1976)

Silicon Dioxide

1610-1710

~1025

Influenced by composition

e-beam (excellent)

Al203

Quartz excellent in EB. n=1.47

Silver

962

847 958 1105

e-beam (excellent), Thermal

Al203, Mo

Evaporates well from any source.

Tantalum

3017

1960 2240 2590

e-beam (excellent)

Forms good films.

Tantalum
Pentoxide

1800

1550 1780 1920

e-beam (good)

VC

Slight decomposition; evaporate in 10-3 Torr of O2.
n=2.0 @ 1.5y App. Opt. 19, 1737 (1980)

Tin

232

682 997

e-beam (excellent), Thermal

Al203, Ta

Wets Mo; use Ta liner in EB guns.

Titanium

1660

1453

e-beam (excellent), Thermal

TiC

Alloys with refractory metals. Evolves gas on first heating.

Yttrium

1522

1157

e-beam (excellent)

Al203

High Ta solubility.

Zinc

250

e-beam (excellent), Thermal

Al203, Quartz

Evaporates well under wide range of conditions.
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