Synthetic Quartz Glass Substrate
VIOSIL-SQ/VIOSIL-SX/VIOSIL-LSX

Technical Data
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Synthetic Quartz Glass Substrate

Synthetic Quartz Glass Substrate (VIOSIL) from Shin-Etsu Chemical has the following characteristics.

* High Purity

* High Chemical Resistance

 High Transmission

VIOSIL is used as a photomask substrate in the semiconductor and flat panel display fields.

VIOSIL is also used in a variety of fields, such as LCD projector elements, high frequency device substrates, optical element
substrates like DOE, support substrates for wafer thinning processes, and microchannel substrates.

Chemical
resistance
Extremely resistant to
almost all chemicals
while maintaining high
shape stability.

Heat
resistance

Extremely high shape
stability under high
temperatures.

Purity

High-purity SiO2 with
no metal impurities.

Dielectric
properties

Extremely low
dielectric loss at high
frequencies in the
GHz range.

Fluorescence
properties

Almost no autofluorescence
over a wide range of
wavelengths from infrared to
ultraviolet light.

Transmission

Extremely high
transmission over a wide
range of wavelengths
from infrared to ultraviolet
light.

3 types
of We offer three types of materials, SQ, SX, and LSX.

materials

SQ (OH : 300-1,000 ppm) General use type

SX (OH: <100 ppm) High heat-resistant type

H-<1 High heat resistance and reduced absorption type
LSX (OH: <15 ppm) in the IR wavelength range



I PhyS|Ca| Pro perty Data (*This data is for reference only and is not a guaranteed value.)
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Mechanical Properties VIOSIL-SQ VIOSIL-SX, LSX
Specific Gravity (p) — 2.2 2.2
Poisson’s Ratio (v) — 0.18 0.19
Young’s Modulus (E) GPa 72.5 72.8
Rigidity (G) GPa 30.6 30.7
Vickers Hardness (HV) kg/mm?2 599 602
Mohs Hardness — 6to7 6to7
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°C

Softening Point log n=7.6 1600 1630
Annealing Point °C log n=13.0 1090 1190

Strain Point °C log n=14.5 985 1090
0to 100°C 0.53 0.52
Thermal Expansion ppm/°C 010 200°C 0.56 0.56
(a) -100 to 200°C 0.50 0.49
0 to 700°C 0.58 0.59

Specific Heat Jig-K — 0.78 0.78
Thermal Diffusivity x1.0-7 m2/sec — 8.15 8.10
Thermal Conductivity W/m-K — 1.33 1.32

l Chemical Resistance

Room temperature (approx. 20°C)

KOH (10%)
NaOH (10%)
H2S04(98%)
HNO3(60%)

HF (10%)
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M Electrical Properties

Physical Property Data

Electrical Properties Unit VIOSIL-SQ VIOSIL-SX, LSX
3.8 3.8

Relative Permittivity (er)

Loss Tangent (tand)

Electrical Resistivity

Dielectric Breakdo

M Coefficient of Thermal Expansion

CTE [x106/°C]

1 MHz
3 GHz 3.8 3.8
10 GHz 3.8 3.8
80 GHz 3.8 3.8
1 MHz <1.0E-4 <1.0E-4
3 GHz 1.0E-4 1.0E-4
10 GHz 4.0E-4 4.0E-4
80 GHz 5.0E-4 5.0E-4
Q-m — >1.0E+16 >1.0E+16
0.3 mmt 35.8
kV/mm
1 mmt 17.5
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B Optical Properties (SQ)

Wavelength [nm]
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M Optical Properties (SX, LSX)
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Physical Property Data
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Physical Property Data

B Transmission VIOSIL has excellent transmission over a wide range of wavelengths.
We can manufacture suitable materials to meet the customer’s needs.
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M Surface Roughness We can propose substrates with suitable surface roughness, according to the customer’s request.

Example of AFM images

Ra : approx. 0.15 nm Ra : approx. 0.2 nm Ra : approx. 0.3 nm Ra : approx. 0.5 nm

1 pm x 1 ym square area



I Size

Standard Wafer

Bl \Wafer Substrate Size

Outside diameter (mm) Thickness (mm)

0.525 +0.020
3 inch wafer $76.20 +0.25
1.000 +0.020

0.525 +0.020
4 inch wafer $100.00 +0.25
1.000 +0.020
$125.00 +0.25 0.550 +0.020
0.625 +0.020
0.675 +0.020
6 inch wafer $150.00 +0.25
1.000 +0.020
1.100 +0.020

$200.00 +0.25 0.725 +0.020

0.775 +0.020
12 inch wafer $300.00 +0.25
1.200 +0.020

ILIAYETCI@  We can provide thin and highly flat wafers within the thickness range of 0.15 mm to 0.50 mm.

B Wafer Substrate Size

Thickness (mm)

Size

0.150

3 inch wafer +0.020
0.200
0.150

4 inch wafer +0.020
0.200
0.200

5 inch wafer +0.020
0.300
0.200

6 inch wafer +0.020
0.300
0.300

8 inch wafer +0.020
0.400

12 inch wafer 0.500 +0.020




Size

B Substrate Size for IC Photomask

Product name External shape (mm) Thickness (mm)

101.2 x 1012 £0.20 2.30 £0.10
126.6 x 126.6 £0.20 2.30 £0.10
126.6 x 126.6 +£0.20 3.00 £0.10
152.0 x 152.0 £0.20 2.30 £0.10
152.0 x 152.0 +£0.20 3.05 £0.10
152.0 x 152.0 +0.20 6.35 £0.10
177.4x 177.4 £0.20 3.05 £0.10
200.0 x 200.0 £0.20 2.30 £0.10

228.6 x 228.6 +0.30 3.00 +0.20

M Substrate Size for FPD Photomask

Product name External shape (mm) Thickness (mm)

o thickessem) |
300 x 350 £0.30 5 +0.20
350 x 350 +0.30 3 £0.20
520 x 800 £0.30 10 £0.20
700 x 800 +0.30 8 +£0.20
800 x 920 +0.30 8or 10 +£0.20
800 x 960 +0.30 8 or 10 +£0.20
800 x 945 +0.30 10 £0.20
850 x 1200 +0.30 10 £0.20
850 x 1400 +0.30 10 +£0.20
980 x 1150 £0.30 13 £0.10
980 x 1550 +0.30 10 £0.20
1220 x 1400 £0.30 13 +£0.20
1220 x 1650 +0.20 15 +0.20
1620 x 1780 +0.30 17 +£0.20




Fine Processing Technology

Microchannel Processing Technology

We can manufacture a microchannel as a flow path to a very tight tolerance down to the nanometer range. This can be formed on a
substrate made of glass, resin, silicon, etc.

Microchanneling is used to improve chemical operations such as mixing, reaction, separation, detection, and synthesis in a microspace.
We utilize micro-machining and bonding processes to provide custom-made microchannel substrates with high purity, chemical
resistance and micro-meter precision.

Wet etching Grinding process Substrate bonding, stacking
Dimensional accuracy +10% Dimensional accuracy + 20% Bonding Thermal fusion bonding
' Approx. 2:1 Aspect ratio Not specified i Pieces = 6
Aspect ratio (width:depth) p_ P Stacking layers (including cover glass)
Available range Depth: 1t0 1,000 ym  Available range Depth = 200 um
Microchannel cross-section Round Microchannel cross-section Rectangle
’ Grinding surface
Microchannel bottom Smooth Microchannel bottom (rough surface)
Microchannel side Smooth or smooth

Grinding surface
(rough surface)

Microchannel side

Hole Machining Technology

We can provide precision hole processing with a high aspect ratio.
We can also provide disk substrates with high roundness and concentricity.

Small diameter hole machining (inlet, outlet)

Dimensional accuracy + 20%
Machining surface  Hole diameter < 1.2 mm  Grinding surface (rough surface)
Hole diameter = 1.2 mm  Grinding surface (rough surface) or mirror surface

Maximum depth [mm]

0
00 01020304 050607080910 1112 13 14 15 16 17 18 19 2.0 21
Hole diameter [mm]

Shin-Etsu Chemical Co., Ltd.
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//// TEL.+81-3-6812-2431 FAX.+81-3-6812-2433 E-mail: hp-sekiei@shinetsu.jp





