WAFERS DESCRIPTION NOMENCLATURE

ADVANCED TECHNOLOGY FOR KNOWLEDGE BASE FACT
RESEARCH & INDUSTRY SHEET

e SCOPE: This article explains the nomenclature used to identify wafer types and specification, along with the key
descriptive criteria to consider when choosing wafers.

Semiconductor wafer selection is key to a successful use of wafers and substrates for your process. Wafers are
manufactured with very high precision, with attributes specific to the electronic and mechanical properties and any
coatings applied after manufacture.

Wafers are manufactured from four main materials:

e Silicon

e Glass and Fused Quartz

e 3-50r 2-6 Compound Semiconductors
e Sapphire

The figure below describes Inseto’s nomenclature chart for Silicon wafers:
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Inseto - Silicon Selection Nomenclatures Chart

Wafer Crystallographic
Wafer Material orientation Ry,

ohm.cm

diameter

Si <100>
Glass <111>
ili <110>

50 Fused silica

(mm) 1-10 ( lightly

doped) Polish
0.001-0.005
Heavily or Ssp
degeneratively DSP
doped As ground
>10,000 As etched
undoped 60/40
n/a for quartz 40/20
and glass 20/10

Ge C plane (0001)

GaAs R plane (11-02)

InP A plane (11-20)
FusedQuartz Xcut
SC Quartz Y cut

SOS X cut
SOl ST cut
AT cut

76

Other

LM laser
(NETTS
BS LM
backside LM
Coin stacked

PRIME | 1-100hm.cm LM

Dopant Growth
method

Grade

Thickness Alignment Fiducial

P - Phosphorous
— B - Boron c
I - Intrinsic Sh - Antimony bz
Sl - Semi As - Arsenic i
Insulating Red P - Red

g = Se{m Phosphorous
conducting

PRIME
MONITOR
TEST
DUMMY
LITHO
OPTICAL
SAW

um SSF; SEMI std flat
mm 2 SSF; SEMI std flats
(=1000pm) SSN; SEMI std notch
None
JEIDA flat

The wafer in the example is a 100mm dia, Si Wafer, N type, <100>
orientation, B doped, CZ grown, PRIME grade with resistivity of 1-
10ohm.cm, thickness is 525+/-20um and it is single side polished with SEMI
std flat.

Inseto (UK) Limited
Unit 25 Focus Way
Andover, SP10 5NY

United Kingdom The wafer also has a Laser mark for identification.
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The second category of wafers we classify is coated wafers. These are wafers with an added layer either on both the
top and bottom surfaces of the silicon or just one of the surfaces — usually the top.

The figure below shows Inseto’s nomenclature chart for Coated Wafers:




Wafer

Inseto — Coated Wafers Selection Nomenclatures Chart

Crystallographic
orientation

Wafer
diameter in
mm si
Glass

Fused silica

Ge
GaAs
InP

FusedQuartz
SC Quartz

SOs
SOl

Material

<100>
<111>
<110>
C plane (0001)
R plane (11-02)
A plane (11-20)
X cut
Y cut
X cut
ST cut
AT cut

Resistivity,

ohm.cm

1-10 ( lightly
doped)
0.001-0.005
Heavily or
degeneratively
doped
>10,000
undoped
n/a for quartz
and glass

PRIME | 1-100hm.cm

I - Intrinsic
SI - Semi
Insulating
SC - Semi
conducting

Growth
method

Dopant

P - Phosphorous

B - Boron (o4
Sh - Antimony 74

Kr
LEC

As - Arsenic
Red P - Red
Phosphorous
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Grade

Thickness

PRIME
MONITOR
TEST
DUMMY
LITHO
OPTICAL
SAW

nm
mm
(=1000pm)

O
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Polish

Ssp
DSP

As ground
As etched

60/40
40/20
20/10

Coating

ATOx
Dry ATOx
PECVD Oxide
PECVD Nitride
LPCVD Nitride
LPCVD low stress
nitride
PVD
E-Beam

Other

LM laser
(ETS
BS LM
backside LM
Coin stacked

Alignment fiducial

SSF; SEMI std flat
2 SSF; SEMI std flats
SSN; SEMI std notch

None
JEIDA flat

Coating thickness

The wafer in the example is a 100mm dia, silicon wafer, N type, <100>

orientation, B doped, CZ grown, PRIME grade with resistivity of 1-
10ohm.cm, thickness is 525+/-20um and it is single side polished with SEMI

std flat.

The wafer has Atmospheric thermal oxide of thickness 300nm on both sides

and has a Laser mark

The figure below shows Inseto’s nomenclature chart for Glass Wafers:

The third category of wafers we classify is glass wafers. These are used when a transparent substrate is required and
are categorised by a different set of parameters.




Wafer
diameter
(mm)

50
76

X cut
Y cut
Z cut

‘ 50 mm ‘ Fused Silica

Wafer
Material

Borosilicate

Fused Quartz
Fused Silica
Crystal Quartz

ST cut
AT cut

Inseto - Glass Selection Nomenclatures Chart

Crystallographic
orientation

Grade

Lithosil Q0
Corning 7980
Corning 7740

JGS2
Viosil
Eagle XG
AE214
Optical
SAW

4 ‘ 100020 pm

Inseto (UK) Limited

Unit 25 Focus Way

Andover, SP10 5NY
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Thickness

pm
mm
(= 1000pm)

Edge Shape

C Shape
Chamfered
Square cut

O
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Coating Type

Sio2
PolySi
SiN
Polyimide
Cr
Ni

C shape ‘ SSF

Polish Alignment

fiducial
DSP

SSP
As etched
As Ground
60/40
40/20
20/10

SSF

Coating
thickness

The wafer in the example is a 50 mm diameter, Fused Silica wafer, GE214
grade, 100020 um, it is double side polished 20/10 with a C shape edge

profile and a SEMI standard flat.

The fourth category we use to classify our wafers is SOl wafers or Silicon-on-Insulator.

The figure below shows Inseto’s nomenclature chart for SOl Wafers:

These wafers are a sandwich of silicon-insulator-silicon. The insulator is typically silicon oxide or sapphire and the
make-up of these is highly specific to the end application.




Inseto - SOl Wafer Selection Nomenclatures Chart

Diameter in Crystallographic

mm orientation

Wafer <100>
Material <111>

<110>
sol

Device thickness
(nm)

um
mm

I - Intrinsic
SI - Semi
Insulating
SC - Semi
conducting

nm

Device
Growth
method

cz
74
Kr

Handle
Growth ]
i Backside

z Polished
Fz Etc!\ed
Kr Oxide
No Oxide
Laser Marked

Polished/Ox/LM
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chart for SOS Wafers:

Device Resistivity
ohm.cm

1-10 ( lightly
doped)
0.001-0.005
Heavily or
degeneratively
doped
>10,000 undoped

Handle Handle Resistivity
Thickness ohm.cm

(nm) 1-10 ( lightly
doped)
rm 0.001-0.005
mm Heavily or
(=1000pm) degeneratively
doped
>10,000 undoped

The wafer in the example is a 150mm, SOI, N type, <100> orientation, 25
pm thick, FZ grown >10Kohm.cm device. With a 2000 nm buried oxide layer,
handle thickness of 500 pm, CZ grown 1-10ohm.cm.

The backside of the wafer is polished oxide that has been laser marked.

The fifth category we use to classify our wafers is SOS — Silicon-on-Sapphire.

These wafers have an EPI Silicon layer on Kr grown Sapphire Wafers. The figure below shows Inseto’s nomenclature




Inseto — Silicon on Sapphire (SOS) Wafers Selection Nomenclatures Chart

Wafer
diameter in

mm

Crystallographic
orientation

C plane (0001)
R plane (11-02)
A plane (11-20)

Purity

99.998%
99.995%
99.99%

Coating
EPI Si
A-Si

A-Si:H

Resistivity

Ohm.cm
Undoped
Intrinsic

O
insefo

Other

LM laser
mark
BS LM
backside LM
Coin stacked

Kr Sapphire

99.998%

Sapphire
Growth
method

cz
Kr
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The final category we use to classify our wafers is Sapphire.

These wafers are prime grade high quality with C, A and R plane crystal orientation from 2" to 150mm. They are single
or double side polished, have low roughness and are defect free.

The figure below shows Inseto’s nomenclature chart for Sapphire Wafers:

Thickness Polish

(=1000pm)

undoped | SSP

Alignment Fiducial

SSP SSF; SEMI std flat
DSP SSN; SEMI std notch
As ground None

The wafer in the example is a 76mm dia SOS, R plane (11-02) Kr grown,
PRIME grade Sapphire wafer, with Purity of 99.998%, thickness is 430+/-
20um. It has an EPI Si layer of thickness 0.4um (400nm) which is undoped on
the front and is single side polished with SEMI std flat.

The wafer has a frontside laser mark.




Wafer
diameter in
mm

Inseto — Sapphire Wafers Selection Nomenclatures Chart

Material

Sapphire

Crystallographic
orientation

C plane (0001)
R plane (11-02)

A plane (11-20)

Purity

99.998%
99.995%
99.99%

Prime

cz
Kr

Growth Grade
method

PRIME
MONITOR
TEST
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Polish

SSP
DSP
As ground

)
insefo

Other

LM laser
mark
BS LM
backside LM
Coin stacked

Thickness

Bpm
mm
(=1000pm)

Alignment fiducial

SSF; SEMI std flat
SSN; SEMI std notch
None

The wafer in the example is a 100mm dia Sapphire Wafer, C plane (0001) Kr
grown, PRIME grade, with Purity of 99.998%, thickness is 430+/-20um and it
is Double side polished with SEMI std flat.

The wafer has a backside laser mark.

For further information about Inseto’s Wafers: https://www.inseto.co.uk/consumables/semiconductor-wafers-and-

substrates-by-inseto/

IAN BURNETT
26 March 2019
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