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Company Profile

Ferrotec Ningxia Advanced Quartz Material Co.,Ltd (shortened
for AQMN) is a joint venture enterprise which was established by
Ferrotec Corporation and Hangzhou Dahe Thermo-Magnetice
Co.,Ltd. AQMN was established in Apr.2011 and put into production in
Sep.2011.The predecessor is Advanced Quartz Material Hangzhou
Co.,Ltd (shortened for AQM), continue to use AQM'’s advanced
progress system and production management, specialized in the
design & manufacture of high quality quartz crucibles for semi-
conductor large size solar energy use.

Since the establishment, AQMN has been the main crucible supplier for the world’s semi-conductor wafers. The
company optimized the product structure continuously and focused on technological innovation,optimized and upgraded on
AQM’s 4 series quartz crucible so as to satisfy the iterative requirements of domestic and international customers. The
products coverage 14 to 32 inch and have the technical capacity to develop & customize larger size according to the
customer’s requirements. AQMN conform to the development of times and market, had been transformed into the crucible

manufacturer which mainly for semi-conductor, AQMN had been the first to develop & manufacture the large caliber

crucibles in China and had achieved great success. Moreover, AQMN invested in the post processing of clean plant &

fully automatic production line upgrade, to promote the products’ quality and stability.
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Development Path 2010-2018
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2010&12RH Dec.2010 start to establish

IERARIL
20115048 Apr.2011 established

EFEHNE P, P EEAE] 5000/H
20113509}% Sep.2011.The production goes into mass production and the capacity can reach 5000/month.

¥ KF=8EZE10000/8
20125054 May.2012 Enlarge the capacity to 10000/month

AEEZISOF= (A RIAU
20124108 Oct.2012 passed the ISO and so on systems certification

20135068~ FEEREBLEMNINEFBYEZ, EZIRFRBERIITI

Jun.2013-Nov.2015 passed the audit of domestic & international customers, the Production
2015%11A4 transferred to Yinchuan plant successfully.
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20165F12H Dec.2016 The automatic program of the post processing was start.
FREUHIRAQM-42H & Se Rk

20174F05H May.2017 The R&D of new type AQM-42 was finished.
FEUHIRAQM-3 1 & ST

20 17E09ﬁ Sep.2017 The R&D of new type AQM-31 was finished.
ARTREMIR 32T A TR

20185028 Feb.2018 The R&D of large 32 inch quartz crucible was finished.
EEIF2EMIREMIL, T BHET

20184118 l\d\%vszf?nllgr;l'ehde automatic equipment of the post processing was ready and the reform of the plant
2018F 11 ABIEREEMBAEIIAIE

20184118 iy

Nov.2018 passed the certification of new high-tech enterprise in national level.
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Semiconductor/F'PD Business
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Electric materials Business
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Precision Machanics Business
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Automated production
equipment
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Product Series

RERZERENRAAEMIR EMA T KFEsE R RENRIH,
AQM-10 Natural quartz crucible with transparent layer in the inner wall. Apply to: the crystal pulling of the solar energy
single silica.

BARARRIEIR, FFAQM-10M Bz FIB NS AR AL, AREHLER &R T4 SEM KA
RESR MBERVALN, TR S IAQM-21,

High purity natural quartz crucible, increase high purity natural sand on the basis of AQM-10, with high purity in
the inner surface.Apply to: the crystal pulling of the semi-conductor & solar energy. Main type: AQM-21

ARARMER, ARAAEES, AT EENNH . EAT ¥ SARREMNNH, THE
=:AQM-31,

Synthetic crucible with higher purity in the inner surface, apply to crystal pulling for the high level silicon rod;
Apply to: crystal pulling of the semi-conductor single silicon. Main type: AQM-31

ARELERUNRAARBIR, ENZRMETZ, KB EH &R T APREM+FSERREN
R, THES:AQM-42,

Natural quartz crucible with inner surface crystallization, adapt to multiple charging process and long time using.
Apply to: crystal pulling of the solar energy & semi-conductor. Main type: AQM-42
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Dimension & Specification =
of the Products f
B {I(Unit):mm
IAE/Item 16" 18" 20" 22" 24" 26" 28" 32"
s D1 404+2 45743 507+3 556+3 611+3 656+3 705+3 810+3
Outer diameter
(mm) D2 404+2 45713 507+3 55643 61143 65643 70543 810+3
EE T1. T2 8.5+2 942 10(-2/+3) | 11¢2/+3) | 11(2/+3) | 12-2/+43) | 13(-2/+3) 16+4
Thickness R 8.5+2 10£2 11(-2/+3) | 12¢2/+3) | 12(2/+3) | 12-2/+43) | 13(-2/+3) 2315
mm
( ) 8 8.5+2 10£2 11(-2/+3) | 12¢2/+3) | 12(2/+3) | 12-2/+43) | 13(-2/+3) 1644
BZSEEE w 2.5 >3.0 >3.0 >3.0 >3.0 >3.0 >3.0 >3.0
Vacuum transparent R 225 3.0 3.0 3.0 3.0 3.0 3.0 3.0
layer
(mm) B 2.5 >3.0 >3.0 >3.0 >3.0 >3.0 >3.0 >3.0
RIZAR R1 D 120 90 110 120 120 120 160
R shape R2 406 500 508 558 610 660 711 810

FEUEARBRERST, LRI AR TREE A ERETES.

Remark: Above are AQMN’s standard dimensions, the actual dimension spec can be Customized by the customers’ requirement.

| RERAE EEREE, & TRERS AR SR, RS SO N R T RS AT S

= m R o

FEHIR 2 8 S AR G2 X A R Al D AU RBAE, BRI BT i S
Product Feature ISR RA RN, X2 Y R P R E A B, AL Sk
BB S, TG 7E 2 S M TR ME R S K. R P MR BUHIR R
PEEHASLUTHRME S

1) ERERLSAK

)  KRERESAKL

EATDEFNREER, BHEPEAESE. BLf0THTS
(AQM-21,AQM-31,AQM-42) KA T HHBIM IR, FRZRTIFRESE
A2 % R, BT D RSB R R SRR SRR BK, KISIRFH A B HHRES 2
HEAE R, U TR R TS 4 P iR R A SR E S .

High DF rate
Quartz crucible is an essential component in the process of the mono-crystal
silicon pulling whose performance has great influence on the crystallization
rate. This is because when divirtrification occurred on the inner surface, the
crystallography may fall off then adhere to the single silicon,thus to reduce the
crystallization rate. AQMN's crucibles aren't easily to form devitrification and
have the following 2 characteristics:

] e Sl 1. Less bubble in the transparent layer
-] 5 R e _ 2. Inner surface high purification
- ..' - S i b 4 \ Quartz crucibles produced by our company, there are no bubbles in the
. B - ’ - .‘~ ..' .- transparent layer. The current main type (AQM-21, AQM-31, AQM-42) all
2 - ° — ' adopt special process technology, then make the series can restrain bubble
E’ffsﬁj;ﬁ*fff‘gfﬂ?f t expansion in the back-up layer and promote the service life under high

temperature drastically. The following is the cross section of the crucibles
produced by this technology before and after use.

AT REINRESAEN, FATMRM AR E = =60 75 m T EE R E A E, ROEER RS AR 5, U

ESh, FER R B RGRFELE, BNREIRRAN N —ERENERE, R RARHRSERNRNZE, BHEAR
SRAFCEHENERT DR REN MR AQM-40 R FIEIR AT T Z,

LT RREXNERERTIHIR (AQM-40) /A FHAREAAEENTIHRE R FIHIA (AQM-10) #1754, REHIREREH
AREREEETRREEENS), BMAI T /REFMER MR R NIZERER.

Cum) i i 1 £R(Curve of cross surface) “(Vitical multiple): X 500. 00 s Cum) 14 1f] i 4(Curve of cross surface) L4 (Vitical multiple): X 500. 00 A lorizontal multiple): X 50,00
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In order to achieve inner surface high purification, AQMN make control from Raw material & production control. As for the raw
material, we choose international well-known quartz sand manufacturers to ensure the purity. As for the production control, metal
elements are strictly controlled in all process, regular analysis & monitoring for metal elements etc. other contamination are done by
variety precision analytical instruments.

Moreover, we also develop special coating technology to form a compact crystallizing layer on the inner surface of the crucible, to
decrease the reaction of quartz crucible & silicon liquid, to prevent crystallography falling off into the silicon liquid, then influence the
crystallization of single silicon. AQM-40 series are using this technology.

The following are the analysis of interior surface roughness of coating series (AQM-40) & uncoated series (AQM-10) after using, the

interior surface roughness of coating crucibles after using is more symmetrical in different depth , that reflects the effect of coating on
reducing the reaction level.
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