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Since 1982, we've provided laboratory and production equipment to organizations spanning material science
and engineering, mechanical and chemical engineering, extraction and processing, biotechnology, heavy
industry, education, government, and healthcare.

INNOVATIVE TURN-KEY
TUBE FURNACE SYSTEMS
FOR DOPING,ANNEALING,

OXIDATION, AND CVD IN
SEMICONDUCTOR
RESEARCH

Established in 1982, SH Scientific, a leading manufacturer of

laboratory equipment, has recently introduced advanced tube furnace
turn-key systems that seamlessly integrate various semiconductor
manufacturing processes, including doping, oxidation, annealing, and
chemical vapor deposition.



SIMPLIFYING SEMICONDUCTOR

RESEARCH

Typically, conducting experiments for semiconductor
research and development requires four separate
tube furnaces, each dedicated to a specific wafer

processing step: doping, oxidation, annealing, and
chemical vapor deposition. Each of these furnaces
needs its own set of sealing masks, tubes, and

a gas flow system. Our Gas Flow Package model,
such as SH-FU-100STG-WG, meets these
requirements.
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For N-Type
Doping

100STO-WG

For P-Type
Doping

However, many laboratories struggle with
space constraints, making the installation

of four Gas Flow Packages challenging.

Our innovative turn-key system addresses this
issue by incorporating two Gas Flow Packages
into a single safety frame (cabinet). This design
prevents tube damage and external
contamination during experiments while
conserving valuable laboratory space.
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Doping

SH-FU-1005TG-WG

For P-Type
Doping

USER-FRIENDLY

DESIGN

A SH SCIENTIFIC

The cabinet is designed with doors that fully open on the front, left, and right sides,
providing researchers with excellent accessibility and ease of use. Additionally,

a 200mm exhaust port is installed on the top of the cabinet to effectively reduce
heat buildup and prevent contamination from fumes. This exhaust port can be
easily connected to the laboratory’s existing exhaust system, ensuring a safe

and controlled environment during high-temperature experiments.
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Our tube furnace turn-key systems are
custom-made to meet the specific
requirements and conditions of each
laboratory. The system includes four
Gas Flow Packages: one for n-type
doping, one for p-type doping, one
for oxidation, and one for annealing
and chemical vapor deposition.
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DETAILED PROGESS DESCRIPTIONS

Doping

Doping involves adding impurities to the silicon crystal in the wafer,
conducted in an inert gas environment (mainly nitrogen or argon) using the
diffusion method. Depending on the type of impurity, doping is classified into
n-type (phosphorus, arsenic) and p-type (boron, aluminum).

Oxidation
The oxidation process can be performed using two methods:

® Wet Oxidation: This method is fast but produces a thicker oxide layer.
® Dry Oxidation: This method is slower but results in a more precise oxide layer.

Our oxidation tube furnace is designed to handle both methods.

In the Wet Oxidation process, a steam generation unit is installed within

the oxidation furnace, allowing carrier gas to transport generated steam

into the reaction tube. In the Dry Oxidation process, oxygen gas flows

directly into the reaction tube without passing through the steam-generating
unit. Both methods can be selected and operated through simple

valve manipulation.



ADVANGED GONTROL

AND CUSTOMIZATION

Our turn-key system features precise gas flow control, /
including inert gases (nitrogen, argon) and oxygen
used in the oxidation process, through a Mass Flow
Controller (MFC). A Back Pressure Regulator (BPR)
ensures positive gas pressure within the reaction
tube maintaining an oxygen-free environment
and enabling accurate oxide
layer formation.

For example, if a researcher inputs
+40mmHg into the BPR, it maintains the
tube pressure precisely at 40mmHg
above the laboratory atmospheric
pressure. Assuming the atmospheric
pressure is 760mmHg, the tube
pressure would be set to 800mmHg.
The system allows pressure units

to be set to 20 different options, enabling researchers to use their preferred units.

ADDITIONAL FEATURES

In addition to wet and dry oxidation, the oxidation process can also be performed in

a vacuum environment without injecting oxygen gas. For high vacuum requirements
(below 0.0005 Torr), additional vacuum pumps, either oil rotary or oil-less types such

as dry scroll or dry screw, can be purchased.In addition to wet and dry oxidation, the
oxidation process can also be performed in a vacuum environment without injecting
oxygen gas. For high vacuum requirements (below 0.0005 Torr), additional vacuum
pumps, either oil rotary or oil-less types such as dry scroll or dry screw, can be purchased.

POSITIVE RECEPTION AND GLOBAL SUPPLY

Our turn-key system for semiconductor process experiments has received positive
feedback from research laboratories and is currently being supplied to many universities
worldwide. SH Scientific remains committed to providing innovative solutions that enhance
the efficiency and accuracy of semiconductor research and development.
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Serving North America
Since 2013

In 2018, after particularly rapid
growth in the American education
and public sectors, we founded a
US head office in Portland, Oregon.
Whether you're visiting us on behalf
of a major institution, a small lab,
or anything in between, we're
honored that you're considering
SH Scientific as a potential partner.
We look forward to a lasting
relationship in support of your
innovation and discovery.

jpang@labandfurnace.com.

ABRIEF HISTORY OF

SH SCIENTIFIC

2006 @
SO 2001, KS A2001

acquired.

2009 @

Patent registered for
vacuum drying ovens. ®

2012 @

Transferred HQ and factory
to Sejong city, Korea. .

Utility model registered for
drying ovens.

Patent registered for
vacuum drying ovens.
Venture Enterprise certified.

2018 @

Established SH Scientific USA
(sales office) in Oregon, US

2022 @
UE! Registered for the U.S.

government projects.

1982

SH Scientific Co Ltd, Korea was
established.

2007

CE certified for all drying ovens,
vacuum drying ovens, limate
chambers incubators, clean

benches, eirculating water baths.

2010

Design registered for drying ovens
and climate chambers.

2013

Patent regis?ered for vacuum
drying ovens.
Started overseas sales

including North America.

2021
Started supplying laboratory and

industrial furnaces to colleges,
universities, county and federal
entities.



