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Utilisation of plastics in the production of semi-conductors

Many of the process stages involved in semi-
conductor production call for handling compo-
nents made of highly qualified materials.Their
specific properties, including material purity,
resistance to chemicals and good dimensional
stability even at high temperatures make high-
performance plastics from ENSINGER ideally
suited for the manufacture and processing of
wafers.

The outstanding properties of
ENSINGER high-performance plastics:

| High thermo-mechanical strength

| Minimal thermal expansion

| Good wear resistance

| Good chemical resistance to acids, alka-
lis, greases and solvents, hydrogen per-
oxide, demineralised water, hot steam

| Good plasma resistance

| Minimal outgassing under vacuum

| Minimal extraneous ion content

| Good electrical insulating properties/
defined static conductivity
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For semi-conductor production and electrical
applications ENSINGER offers a broad range of
high performance plastics. According to cus-
tomer specifications we develop plastics with
special properties and produce high quality semi-
finished products and finished parts for challen-
ging applications.

Approvals

Before plastics can be approved for clean room
applications, they must comply with stringent
requirements within the framework of exhaus-
tive testing to ensure their suitability. To
address the specific demands of semi-conduc-
tor production, ENSINGER processes special
high-performance plastics capable of complying
with strict clean room production standards.
ENSINGER is certified according to ISO 9001.



Plastics for every process stage.

ENSINGER high-performance plastics demon-
strate the utmost precision and maximum
reliability throughout every stage involved in
the complex manufacture and processing of
wafers. For example during coating and etching
of silicon wafers - a field in which handling
components made of ENSINGER plastics have
proved highly successful over many years.

Cutting and polishing

During these processing stages, which include
for instance chemical mechanical planarisation
(CMP), plastics with good chemical resistance
and hardness properties such as TECAPET,
TECATRON and TECAPEEK are beneficial.

Coating and etching processes

Ultra high purity silicon is used as a substrate
for the semi-conductor structure, which calls
for dimensional accuracy in the nanometer
range. Highly caustic acids and alkalis as well as
detergents and solvents are involved in genera-
ting these nanostructures. Plastics belonging to
the fluoropolymer group as well as TECAPEEK,
TECATRON and TECAFINE have proved highly
successful for this type of application. Also

in the case of new technologies such as dry
etching using plasma technology, plastics such
as VESPEL®, SINTIMID and TECAPEEK from
ENSINGER are commonly used.

Sheathing, encapsulating and
contacting

The storage and transportation of silicon wafers
during the manufacturing process entails a cer-
tain degree of physical contact. To preclude any
damage to the finished chip, temperature
resistant materials such as VESPEL®, SINTIMID
and TECAPEEK are used. These offer a high
degree of stability under thermal mechanical
load.

Gauging, testing and packaging

ENSINGER offers a whole range of bene-

fits: VESPEL®, SINTIMID PAI, TECATRON

and TECASON are characterised by outstan-
ding dimensional stability. Materials such as
TECAPEEK ESD, SINTIMID PAI ESD, TECAPEI
ESD, TECANAT ESD and TECAFORM AH SD
suppress the build up of static charges. And
for sliding friction applications, friction modified
materials from ENSINGER have proved highly
successful for a wide range of performance
categories.
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ENSINGER Plastics for semiconductor production

VESPEL®

Material with continuous ser-
vice temperature over 300 °C.
Dimensionally stable, creep
resistant. Good electrical insu-
lating properties, good plasma
resistance. Vacuum resistant,
minimal extraneous ion content.

SINTIMID HP

Continuous service temperature
300 °C. High deflection tempera-
ture for brief periods up to

365 °C. Dimensionally stable,
creep resistant, good hardness
level. Excellent plasma resis-
tance, vacuum resistance. High
degree of material purity.

SINTIMID PAI

High-strength PAI with high
deflection temperature for brief
periods up to 328 °C. Outstanding
dimensional stability, good wear
resistance. Very good electrical
conductivity, solvent resistant.

SINTIMID PAI ESD
High-strength, statically conduc-
tive PAIl. High deflection tempe-
rature for brief periods up to
328 °C. Dimensionally stable,
good wear resistance. Solvent
resistant.

TECATOR 5013

High thermal resilience for
cryogenic and high tempera-
ture ranges up to 270 °C. High
thermal stability long term.
Electrically insulating. Very tough
and rigid.

TECAPEEK ELS

Statically conductive, high
strength, minimal thermal expan-
sion. Good chemical resistance,
abrasion resistance, good heat
conduction properties. Low
extraneous ion content, low out-
gassing.

TECAPEEK GF 30

High strength, good dimensional
stability. Good electrical insu-
lating properties, abrasion resi-
stant.

TECAPEEK

Minimal extraneous ion content.
Very good chemical resistance,
abrasion resistant.

TECATRON PPS

Very good chemical resistance.
Electrically insulating and abra-
sion resistant. Minimal ex-
traneous ion content.

TECAPEI

High-grade electrically insulating
material, low dielectric loss fac-
tor.

TECAPEI ESD 7

Statically conductive, high
strength and rigidity, creep resis-
tant, good dimensional stability.
Heat deflection temperature up
to 215 °C, abrasion resistant.

TECANAT ESD 7
Statically conductive PC with
nanotubes.

TECAFLON PTFE TFM

Very high chemical resistance,
low absorption rates. Extremely
low dielectric loss factor,
weldable. High material purity.

TECAFLON PVDF

Good chemical resistance, ther-
mal application up to 150 °C.
More mechanically stable than
TECAFLON TFM.

TECADUR PET

Very good solvent resistance,
dimensionally stable, low water
absorption.

TECAFORM AH SD
Statically conductive, carbon
black-free, inherently active con
tinuous non-contaminating anti-
static agent.

TECAFORM AH ELS
Electrically conductive POM with
special conductive carbon black
for general applications.



ENSINGER plastics: Impressive performance profiles.

Contamination VESPEL®SP1 | SINTIMID HP | TECAPEEK
E grade
Because of the danger of metal ion contami- Aluminium <1 <2 0,1
nation, when manufacturing components for Calcium <1 <4 5
the semi-conductor industry, any contact with Iron <1 <2 1,3
metal materials must be excluded. ENSINGER Copper <1 0.4
high-performance plastics reliably comply with Sodium
this requirement. Magnesium <3 <5 <25
Potassium
Zinc 0 <1 0,3

Test in accordance with ICP-MS Concentration levels stated in ppm

Outgassing behaviour

To comply with requirements in high vacuum
environments, the materials used must be low-
outgassing. High-performance plastics from
ENSINGER fulfil these stringent requirements,
offering maximum material purity and ensuring
the minimal water absorption necessary for
stability when working at high vacuum. Reject
rates can be reduced as a result of the minimal
risk of contamination.

Outgassing VESPEL® SP1 SINTIMID PURHT | TECAPEEKELS | TECAPEEK GF 30 TECAPEEK
characteristic (PI) (P1) (PEEK) (PEEK) (PEEK)
Total weight loss TML % 1.3 1,5 0,33 0,2 0,26
Collected evaporat?d CVCM % 0 0 0 0 0
condensable material
Reabsorbed WVR % 0,7 0.8 012 0,08 012
water vapour

Test according to ESA PSS-01-702
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Thermal expansion

The plastics developed by ENSINGER for use
in etching and cleaning applications provide the
minimal coefficent of thermal expansion essen-
tial for precise handling, fixing and contact over
a wide range of temperatures. Fibre reinforced
plastics are capable of achieving values compa-
rable to steel and aluminium.

Surface resistance

The insulating effect or static conductivity capa-
bility of ENSINGER high performance plastics
is achieved by the selective addition of elec-
trically active substances. These include spe-
cial conductive carbon black, carbon fibres,
conductive microfibres with nanostructure or
inherently conductive materials. Due to the risk
of contamination is conductive carbon black,

insulating

antistatic dissapative

electrically conducting

SINTIMID PAI GF 30
SINTIMID PAI ESD

TECAPEEK ELS
TECAPEEK GF 30
TECAPEI ESD 7

TECAFLON TFM
TECANAT ESD 7

TECAFORM SD
TECAFORM AH ELS

STEEL
ALUMINIUM
VESPEL®

SINTIMID HP
TECAPEEK

TECATRON

TECADUR PET

0 2 4 6 8 10 12 14
O10E - 5/K Coefficient of thermal expansion

mainly used for applications where the actu-

al semi-conductor structures are closed and
sealed. Carbon fibres, nanotubes and inherent-
ly conductive substances demonstrate higher
abrasion resistance and therefore have a lower
tendency to contamination. Here, electrical cha-
racteristic values can be kept within more easily
definable limits.

Ohm Ohm
E19 E19 Bl recaFoRM AH SD (POM-C)
E18 16 E18 B ccAFORM AH ELS (POM-C)
E17 E17 B recanat po)
:g . 12 1 20 :g = TECADUR PET (PET)
- . i TECAFLON PVDF (PVDF)
c13 .‘ c 13 B ccanaTESD 7 (PO)
= . B recarel Pe)
E11 . E11 B recaPel GF 30 PN
E10 19 E10 B vecapeiESD 7 (PE)
E9 . E9 [8 tecatrON (PPS)
= = [#l TECATRON GF 40 (PPS)
E7 E7 B rtecarLon PTFE TFM (PTFE)
E 2 ‘1 E 2 TECAPEEK (PEEK)
2 ” TECAPEEK GF 30 (PEEK)
£3 15 £3 TECAPEEK ELS (PEEK)
E2 E2 TECATOR 5013 (PAI)
E1 E1 SINTIMID PUR HT (PI)
EO EO SINTIMID PAI GF 30 (PAI)
B B SINTIMID PAI ESD (PAI)
50 100 150 200 250 300 350 VESPEL® SP1 (PI)

Long term service temperature in °C



Comprehensive engineering expertise enables

innovative production techniques.

The comprehensive engineering expertise of
ENSINGER industry specialists provides tech-
nically challenging and customised solutions.
The result of intense development together
with our customers is special customised
materials. Customer-specific compounding is
possible even for minimal batch sizes.

Extrusion

The very latest process technologies and high-
ly specialised expertise are essential to the
manufacture of application-specific semi-
finished products. ENSINGER is equipped to
extrude all commonly used thermoplastic poly-
mers to any required customer geometry. Our
many years of experience in extrusion technolo-
gy guarantee the very highest quality standard
of the required material characteristics.

Compression Moulding

Alongside extrusion, ENSINGER also makes
use of compression moulding as a produc-

tion method for semi-finished products. This
method is particularly suitable for high-tem-
perature plastics with difficult processing pro-
perties such as Pl, PEEK and PPS. High-grade
semi-finished products and custom cast parts
are manufactured using a special pressing tech-
nique. These are then used to produce ultra
high precision parts.

From product development and material selec-
tion, tooling construction to shipment, our
materials undergo a continuous process of
quality assurance. More than 40 production
sites and sales branches in 13 countries ensure
that our products will reach you anywhere and
on time.

Injection moulding

ENSINGER injection moulded components
conform to the stringent quality requirements
prevailing in the semi-conductor production
industry. The use of injection moulding tech-
nigques produces the ultra precise, complex
geometries required for retaining fixtures or
conveying applications. Our customers bene-
fit here from our own internal toolmaking shop
and our range of state-of-the-art high-perfor-
mance equipment.

Machining

ENSINGER produces milled components to an
outstanding standard of precision on the very
latest CNC controlled machining centres. State-
of-the-art machines are also available for machi-
ning turned components. In order to guarantee
low-stress finished parts even when producing
complex geometries involving the highest of
tolerances, we carry out a heat treatment pro-
cess to reduce material stress.
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Typical applications.
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Insulating sleeves.

VESPEL® SP1.

High thermal resiliance under high tem-
peratures, electrically insulating.

Wafer handling wand.

TECAPEEK ELS.

Electrically dissipative. High dimensio-
nal stability.

Rollers.

VESPEL® SP 21.
Suitable for clean room production, low

outgassing.

-

)

l"‘"

Contact plate.

TECAPEEK.

Very rigid and tough. Dimensionally sta-
ble.

Centering insert in the wafer gripper.
VESPEL®.
High thermal resiliance.

Support comb.

TECAPEEK.

High toughness, dimensionally stable,
high chemical resistance.

Guide profile.

TECATRON GF 40.

Very good tribological properties. Low
thermal expansion.

ENSINGER 5o 9



Mechanical propertigs

ENSINGER High temperature plastics. o
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Trade DIN- e Additives and/or tseer:::ature °C p Os OR € EZ EB HK a, Ogy/1000 | O1/1000 u v Trade
name abbreviation | colour long term g/cm?| MPa | MPa % MPa | MPa | MPa |kJ/m?| MPa | MPa - | w/km | name
VESPEL® 86 7,5 VESPEL®
SP1 PI brown 300 1,43 @) @) 3275 | 3100 0,35 SP1
SINTIMID 75 SINTIMID
PUR HT PI black 300 1,35 116 9 4000 | 4000 © 12 0,8 PUR HT
SINTIMID 93 21 SINTIMID
PAI ESD PAI black 300 1,54 85 4 4500 ) (ai) PAI ESD
SINTIMID y SINTIMID
PAI GF 30 PAI GF 30 30% glass fibre 300 1,57 94 4 5800 | 6675 16 PAI GF 30
TECATOR 142 TECATOR
5013 PAI yellow-brown 260 1,42 147 137 21 3800 | 3750 | E 86 (ai) 5013
TECAPEEK | PEEK natural, also black? 260 130 | 95 25 | 3000 | 4100 | M99 O'(CE)“' 93 TECAPEEK
TECAPEEK @ ¥ 60 0,38- TECAPEEK
GF 30 PEEK GF 30 30% glass fibre 260 1,51 180 2,5 | 9500 |10000 | M103 © 36 046 GF 30
;EgAPEEK PEEK CF carbon fibre, black 260 1,44 175 1 15500 M105 (33 EEgAPEEK
TECAPEEK 10% carbon fibre, @ 30 TECAPEET
PVX PEEK CF CS TF| graphite, PTFE, biack 260 1,48 130 1,5 | 9500 | 8100 | 2082 © 0,11 PVX
TECATRON PPS natural 230 1,35 75 4 3700 | 3600 | 190 (SCC)) TECATRON
TECATRON 40% glass fibre, 45 TECATRON
GF 40 PPS GF 40 - 230 1,64 185 1,9 | 14000 |13000| 320 © GF 40
TECATRON 10% carbon fibre, 20 TECATRON
PVX PPS CF CS TF graphite, PTFE, black 230 1,47 115 1,5 | 10000 203 © 0,21 0,69 PVX
TECASON S | PSU translucent 160 124 | 80 | 6 | >50 | 2600 147 °'(CE;“ 2 | 22 | 04 TECASON S
TECASONE | PES translucent 180 137 | 90 6 40 | 2700 148 O-(CE)“- 20 TECASON E
TECASON P PPSU coloured 170 1,29 70 > 50 | 2350 | 2600 TECASON P
TECAPEI PEI translucent 170 1,27 105 >50 | 3200 | 3300 | 140 é) TECAPEI
TECAPEI 123 7.5 TECAPEI
ESD 7 PEI ESD 7 black 170 1,26 65 4 2760 | 2920 " (i) ESD 7
TECAPEI Y 40 TECAPEI
GF 30 PEI GF 30 30% glass fibre 170 1,51 165 2 9500 | 9000 | 165 © GF 30
TECAFLON n. b. 0,08- TECAFLON
PTFE TEM PTFE 260 2,18 25 > 50 700 30 © 5 1,58 01 21 PTFE TEM
TECAFLON 60 n. b. TECAFLON
ETFE E/TFE 150 1,73 45 40 800 P © 0,4 ETFE
TECAFLON n. b. TECAFLON
PVDF PVDF 150 1,78 50 > 30 | 2000 | 2000 80 © 34 8 0,3 PVDF
TECAFLON 8% carbon fibre, TECAFLON
PVDF CF 8 PVDF CF 8 black™ 150 1,78 93 1 6000 | 6000 0,23 PVDF CF 8
TECAFLON conductive carbon, 82 60 TECAFLON
PVDF AS PVDF black® 150 1,83 55 43 25 4200 | 4500 ) (ai) 0,23 PVDF AS
TECAFLON n. b. TECAFLON
PCTFE PCTFE natural 150 2,09 35 > 50 | 1400 70 © 0,35 PCTFE
TECAMID 66 20% carbon fibre, 190/ « | 13500/ 187/ 45 0,16- TECAMID 66
CF 20 PABBCF20 | pack i 123 150* | 298" 110000* 200% | (o) 02 | %7 |cF20
TECANAT PC transparent 120 120 | 60 2300 100 ”('CE" 48 | 18 %55?8' 22 | TECANAT
TECANAT 6,4 TECANAT
ESD 7 PC 120 1,22 62 8 2290 | 2340 (ai) ESD 7
TECAPET PET gf;é‘k’aﬂ'; also in 110 1,37 | 88 3200 9 f‘g 13 | 0,25 | 0,35 | TECAPET
ZElCAFORM POM-C natural 100 1,41 62 30 2700 145 m [0 40 13 0,32 8,9 JIECAEORN]
(c) AH
TECAFORM conductive carbon, >1000 TECAFORM
AH ELS POM-C black™ 100 1,45 50 15 2000 M97(r) (di) AH ELS
TECAFORM ; 100 TECAFORM
AH SD POM-C beige 100 1,33 45 > 25 | 1400 | 1450 (ai) 0,18 AH SD
TECAFINE PP conductive carbon, 30 TECAFINE PP
ELS PP black 100 0,98 26 18 27 1200 71 © ELS
The information corresponds with current knowledge, and indicates our pro- Tests are carried out in a standard atmosphere of 23° C 50 RH according to
ducts and possible applications. We cannot give you a legally binding guaran- DIN 50 014.
tee of the physical properties or the suitability for a specific application. We reserve the right to make technical alterations.
Existing commercial patents are to be taken into account. A definite quality These values represents the average of a number of individual measure-
guarantee is given in our general conditions of sale. ments. Unless otherwise stated the test results apply to injection moulded
samples.
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Trade
name

VESPEL®
SP1

SINTIMID
PURHT

SINTIMID
PAI ESD

SINTIMID
PAI GF 30

TECATOR
5013
TECAPEEK
TECAPEEK
GF 30

TECAPEEK
ELS

TECAPEEK
PVX
TECATRON
TECATRON
GF 40
TECATRON
PVX

TECASON S

TECASON E

TECASON P

TECAPEI
TECAPEI
ESD 7

TECAPEI
GF 30

TECAFLON
PTFE TFM

TECAFLON
ETFE

TECAFLON
PVDF

TECAFLON
PVDF CF 8

TECAFLON
PVDF AS

TECAFLON
PCTFE

TECAMID 66
CF 20
TECANAT

TECANAT
ESD 7

TECAPET
TECAFORM

AH

TECAFORM
AHELS
TECAFORM
AH SD

TECAFINE PP
ELS

Thermal properties

Electrical properties Miscellaneous data
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T, T, [HDT/A | HDT/B A c o e, |tand | pp R, Eq Stufe WH,0) | W _ _ _ Trade
of | o& | oc | oc | °c |wikm| Jighn |1051K]| - - |aem| @ |wmm % | % name
0= || J05- VESPEL®
360 | 360 | 360 | 035 | 113 | 54 | 355 [0,003a| 0 | 1O 22 s Vo "
360- SINTIMID
oy | 368 350 | 022 | 1,04 | 49 | 31 |o0003| 107 | 10° | 20 26 [ 36 | W | VO | &) | pURAT
100 | 100 SINTIMID
340 320 97 10m | 1om 21 | V0 ) A EsD
100 SINTIMID
330 | 320 320 33 10 )| VO &) parGF 30
275 | 278 270 | 0,26 | 024 | 31 | 39 |0031|>10%|>10%| 236 25 | 45 | + | vo | - ;(Ef;“o“
343 | 143 | 140 | 182 | 300 | 0,25 | 032 | 5 [3233 %’%%11’ 100 | 10 | 20 01| 05| + | vo | - |TECAPEEK
343 | 143 | 315 300 | 0,43 2 0,004 | 100 | 10% | 245 o1 | o1 | + | wo | - EEC:Q)PEEK
343 | 143 300 | 09 15 10210°[10'-10 01 02| + | vo| + EEgAPEEK
343 | 143 | 277 300 | 0,24 2,2 3x105 | 5x10° 01 | o1 | + | vo| «+ l\E,‘):(APEEK
280 | 90 | 110 260 | 025 5 10 | 107 0,01 + | vo | - |TECATRON
280 | 90 | 260 260 | 025 | 1,18 | ca.3| 4 |0004| 10° | 105 | 20 |kc175| 0,02 | 1 + | w | - Z.EFCQTRON
280 | 90 260 34 4x1052|1x1052 0,02 + | vo | + |TECATRON
PVX
180 | 169 | 181 | 180 | 025 | 1 | 55 | 31 |0005| 10 | 101 | 42 KléAw 6| o2 [ o8 | + | v | - |TEcasons
225 | 204 | 214 | 220 | 018 | 1,12 | 55 | 35 |0,005| 100 | 104 | 40 07 | 21| + | v | - |TECASONE
220 | 207 | 214 | 190 | 035 56 | 345 105 | 100 | 15 037 | 11| + | vo | + |TECASONP
217 | 180 | 200 | 200 | 022 5 | 315 | 0001 | 105 | 105 | 33 07 | 125 | + | vo | - |TECAPH
105 | 108 TECAPEI
215 | 190 200 | 025 5,2 o I 025 Vo | + | geny
217 | 210 | 215 | 200 | 023 2 | 37 |o0007| 105 | 10 | 30 05 | 09 | + | wo | - EEFC;(‘)PE'
TECAFLON
. 8
327 | 20 | 55 | 121 | 260 | 0,25 12 | 21 |00002| 10 48 T VI I i
267 | 100 | 71 | 105 | 150 | 0,24 | 09 | 13 | 2.6 |0001|>10% |>10%| 40 <005]003| + | vo | + E‘F:EAF"ON
172 | <18 | 95 | 140 | 150 | 011 | 12 | 13 | 8 | 006 | 101 | 10 ka1 |<0,05(<005| +« | vo | + ;\E,g‘;FLON
TECAFLON
172 | -8 150 36 10%105]105-107 0,04 v vo |+ | puSrere
TECAFLON
- - )2 2_
174 | 30 150 1214 10100 | 10%10¢ 0,07 R IV N s
KA 3¢ TECAFLON
216 | 52 126 | 180 | 024 | 09 | 65 | 25 | 002 | 10% | 10% | 5581 [ &% <005 vl vo |+ | perre
10e | 10 TECAMID 66
260 | 72/5% | 245 | 250 | 170 | 043 | 1.8 | 552 e | fopa 22 | 65 | 1 | HB | + |croe
148 | 135 | 140 | 140 | 019 | 12 | 7 3 |o006| 109 | 105 | 27 | ka1 ] 015|036 | - | HB | - |TECANAT
108 TECANAT
~109 -
6,7 10m10¢] 10 01 | 03 v2 |+ |gsey
265 | 70 | 95 | 170 | 170 | 024 | 11 | 7 | 32 |o0021| 100 | 10 | €0 |kc3so| 0.25 | 05 HB TECAPET
165 | 60 | 110 | 160 | 140 | 031 | 1,56 | 10 | 35 |0003| 10" | 104 | >50 |kA3c| <03 | 05 | ) | HB | - IE::AFORM
TECAFORM
165 | 60 | 89 140 1 10100 10%-10¢ 03|05 | 4 | HB | + |AEls
100 | 100 TECAFORM
165 | 60 | 88 140 | 03 6,5 [ I 025 | ~08 | 1 | HB | - | ;i em
165 | <18 | 150 | 90 | 120 | 02 <10° | <100 <01 | <01 | +) | HB | - EEgAF'NE PP

Vespel® is registered trademark of E.J. du Pont de Nemours

and Company.

NB: For polyamides the values strongly depend on the
humidity contents.

* humid, after storage in standard atmosphere 23°C 50

RH (DIN 50 014) until saturation.

+ = Resistant

(+) = Limited resistance
— = Not resistant

(depending on concentration, time and temperature)

(1) When plastics are listed under , additives and colour” as available ,also in black”,
the electrical properties are not valid for the black variant.
(2) Testing on semi-finished products.
(3) Expected values.
(4) Impact resistance is measured with different methods.
The values in the following tables are marked with the following letters:
(c) Charpy: DIN EN ISO 179: a, kJ/m?
(ai) Izod: ASTM D 256: a, J/m
(di) Izod: DIN EN ISO 180, a, kJ/m?
(k) Notch impact strength: DIN EN ISO 179: a,, kJ/m?

ensincer So 11



High-performace plastics used in semi-conductor production and electronics
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