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THE BOULE PRO 200AX

MULTI-TASK CNC GRINDERS

SiC MARKET AND END USE APPLICATIONS

* Silicon Carbide is a semi-conducting or

Silicon Carbide is grown via a Physical Vapor

semi-insulating material used in many Transport (PVT) process in high temperature
different types of electronic devices such furnaces and it takes 2-4 weeks to grow a crystal
as diodes, MOSFETS, JFETS, etc. (boule) that is only a few kilograms in size

* It is replacing Silicon based devices for * The crystal then needs to be shaped into a wafer
applications that require high power ready puck and then sliced into wafers for device
density, high frequency, and high voltage makers to process

applications L . .
* It is this post growth processing step taking the

* Electric Vehicles and 5G are a major as grown boule to a wafer ready puck for which
user of these types of devices Hardinge has developed an innovative solution
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THE HARDINGE SOLUTION

BOULE TO PUCK
CONVERSION

. . WAFERING

RAW BOULE FINISHED PUCK

CRYSTAL GROWTH

OUR EXPERIENCE WITH SiC

* Extensive experience machining SiC
material meant for semiconductor
applications — machines running at SiC
producers today

* Successfully executed all major boule
to puck process steps for 150mm
and 200mm material — OD, Flat and
Notch, Dome / Seed side removal

» Optimized all boule to puck process
steps including XRD to determine and
compensate for crystal orientation
Single Step Dual plane Compensation
(SSDC) capability

* Integrated into a single machine design
that includes advanced workholding
that negates the need for gluing the
boule to any fixturing throughout the
processing steps

* Provide SiC crystal producers with
the most efficient and lowest cost
solution to machine boules

Hardinge Boule Pro 200AX for SiC transformation from boule to puck
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BOULE PRO 200AX TECHNICAL DATA

Dimensions, approximately 105" x 118” x 87" (2670 x 3000 x 2210 mm)
Weight, approximately (in basic configuration) 18,000 Ibs. (8165 kg)
Required power, approximately 60A

480 V +/- 5%, 3 phase, 60 Hz
Electrics Or 400 V +/- 5%, 3 phase, 50 Hz
Control voltage 24 VDC

Above data may vary depending on application.

CUSTOM OPTIONS / FUNCTIONALITY
THAT CAN BE ADDED T0 THE MACHINE:

A — Automated: the machine is fully automated to
receive a SiC boule and create a wafer ready
SiC puck.

= BOULE PRO 200AX

X — X-Ray Diffraction (XRD) capable: the crystal
structure of the SiC boule must be identified so
to correctly orient the crystal in the finished SiC
puck and the XRD and Single Step Dual plane
Compensation (SSDC) capability allows this to
be completed

U — UV light detection: when SiC boules are placed
under a UV light, certain foreign polytypes
(wrong kind of SiC crystal) will show as a
different color. 4H is the polytype desired
to grow and 6H is a foreign polytype grown
inadvertently in some cases. The UV light shows
the location of the 6H grown crystal and the
machine removes it so the final SiC puck contains
only the desired 4H polytype

L — Laser scribing: The ability to make a laser
scribe on the finished SiC puck surface can be
added so the customer can appropriately track
the lot #, boule #, etc. for material tracking
purposes

V — Vision system: The vision system can take
high end photos of the boule or puck as the
customer desires at any stage of the process.
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THE BOULE PRO 200AX IS THE ANSWER

The Boule Pro 200AX offers an avenue for SiC

manufacturers to streamline their boule fabrication
process in order to meet the accelerating demand
for high quality and lower cost SiC. Most producers

are expanding as quickly as they can to meet this

downstream demand and require a means to optimize
all aspects of their SiC production facility. The Boule
Pro 200AX checks all the boxes for SiC boule to puck

conversion optimization:

* 85% reduction in labor cost

» 80% reduction in manufacturing footprint

* One machine tool accomplishes all the required steps
in a fully automated process that takes two — three

hours

* Advanced degree of automation provides

for improved process repeatability

* Total cost (CapEx, OpEx, consumables) reduction of
nearly 70% compared to today’s industry standard
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SUPPORTING
GLOBAL INDUSTRIES:

Hardinge’s product portfolio is ideally suited to support all major
industries. Our technology continues to develop some of the world’s
most cutting edge solutions for companies across the globe.
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HARDINGE WORLDWIDE

Traverse City,
Michigan

Elgin,
Illinois

South Carolina
Atlanta, Georgia
.

I HARDINGE

Hardinge is a leading international
provider of advanced metal-cutting
solutions. We provide a full spectrum
of highly reliable CNC turning, milling,
grinding, and honing machines as well as
technologically advanced workholding
accessories.

The diverse products we offer enable
us to support a variety of market
applications in industries including
aerospace, agricultural, automotive,
construction, consumer products,
defense, energy, medical, technology,
transportation and more.

We've developed a strong global
presence with manufacturing operations
in North America, Europe, and Asia.
Hardinge applies its engineering and
applications expertise to provide your
company with the right machine tool
solution and supaport every time.
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Hardinge Corporate Hardinge Kellenberger AG Hardinge Machine

79 W Paces Ferry Rd, 2F Thanndckerstrasse 22 (Shanghai) Co. Ltd.
Atlanta, GA 30305 CH-9403 Goldach 1388 East Kangqgiao Road

P. +800.843.8801

P. +41 71 2429111
E. info@kellenberger.net

Pudong, Shanghai 201319
P. +86 21 3810 8686

ILLINOIS

Hardinge DEUTSCHLAND TAIWAN

1755 Brittania Dr Hardinge GmbH Hardinge Machine Tools
Unit A Fichtenhain A 13¢ B.V.,, Taiwan Branch
Elgin, IL 60124 47807 Krefeld No.Il,Tzu Li 3rd Rd,,

P. +800.843.8801

MICHIGAN

Forkardt

2155 Traversefield Dr
Traverse City, Ml 49686
P. +800.544.3823

E. tesales@forkardt.com

P. +49 2151 496490
E. info@hardinge-gmbh.de

J.G. Weisser Sohne GmbH

Johann-Georg-Weisser-StraB3e |

78112 St. Georgen
P. +49 7724 881-0
E. info@weisser-web.com

NEW YORK FRANKREICH
Hardinge Jones & Shipman SARL
| Hardinge Drive 8 Allee des Ginkgos
Elmira, NY 14903 BP 112-69672

P. +800.843.8801
E. info@hardinge.com

OHIO
Ohio Tool Works

1374 Enterprise Parkway (TR 743)

Ashland, OH 44805
P. +419.281.3700

E. sales@ohiotoolworks.com

Bron Cedex, France
P. +33 472 812660

Nantou City, 540 Taiwan
P. +886 49 2260 536
E. cs@hardinge.com.tw

All prices and specifications are subject to change without notice.
All marks indicated by ® and ™ are trademarks of their respective owners.
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