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1. % % #) s Equipment Composition

1.1 %439 Equipment Description

AR LA R AR R B AR KB AR R 69 E T %%, QP8S0+4 R &4 K AR Linton 21T+ 45475
KR ERREFPHFT)ZRA. ERNEBREANIA P ERGEB L, Z5EPEA TR
FIR A6 = S fh sk BB K F 0 250, BIESF T RAT & B 89 R " o ZIRERAERXEMH 5, =
A XIERELRE AR XN, KERRARETIREHRAN, LA REIERGHT AR
], WAL FHRGH Ld, AIKERRETIREN, WERMAETEERETE, #HIHK
R BF LB HIETHRG M. @RI, FRRM LR RELMBETFE, RRESHK, A
TR o

Diamond wire slicers are specialized machines for cutting silicon wafers using electroplated diamond

wire .QP850+ diamond wire slicer is the latest product developed by Linton after more than ten years of
continuous optimization and improvement, mass delivery, widely used in different customer scenarios, based on
in-depth understanding of the needs of domestic and foreign users, combined with the advantages and
disadvantages of different generations of products in use by customers and a lot of experience, verification, etc.
The machine adopts a monolithic structure layout, the spindle box support and feed slide support are integrated
castings, the line management system is located on both sides of the rear of the machine, the pneumatic system is
located on both sides under the rear of the machine, the electrical cabinet is located on the top of the rear of the
machine, the cooling water system is located on the rear side of the machine, the cutting fluid tank is located under
the base of the cutting chamber, the plate heat exchanger and the filter cartridge are located on the rear side of the
machine. It has a smaller footprint, stronger overall rigidity, more stable and reliable equipment, and the vibration

source is dispersed, which is conducive to reducing vibration.

1.2 £ 2304 B 2 R

Main components and system composition
1.2.1 )% Z R4 B F A %;
Dynamic and fixed-support spindle box and cutting roller system.
122 TH#EE;

Workpiece feeders

123 KEERR R,

Line management and tensioning systems.
1.2.4 A A%,

Cooling systems.

1.2.5 £éhbd A4,

Spindle cooling systems.

1.2.6 & Rp 4 2 %

Cutting fluid supply systems.
127 &FH A%,

Pneumatic systems.

1.2.8 BEEH A4,

Temperature control systems.

129 w48 &H 2 %o
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Electrical bus control system.
L3 424 A2 % D44 & %o

Control system: Huichuan control system.

2. &4 3 &# K45 H Main technical parameters of the equipment
5 A AR &R Hix
No Item Description Remarks
W T4 s Kb dg R+
Maximum cross-sectional
1 size of machined parts 230%230mm
e TAF KK
Maximum length of <850mmx1 A& R F K PtiEHe
2 machined part <850mmx1 or equal length splicing bar
IR ¥es
3 Diamond wire diameter >®0.035mm;
R TAFEAT R
Maximum operating line
4 speed 40m/s (2400m/min)
IR R KA 4 F
Maximum thread storage
5 capacity of reel 120km
KIBATH X )/ 18y
6 Line operation mode Bidirectional/Unidirectional
2RI &K
7 Diamond wire tension 3~20N
F %% # 42 Main roller
’ diameter ®180mmx3 A& (210 #A%) 210&182
0 IREE 3 AR ko
Number of main rollers 3 roots Standard
EARIRH) LAY F
10 Main roller drive motor AR
power 3x92kw Standard
12 E 4% KF-4h 3B Horizontal 420mm
axis distance of main roller
11 EXiE Rk 330mm
Vertical axis distance of
main roller
T AR (—#1e)
14 Overwheel diameter ®160mm (Integration)
SR G 4 A
12 Number of passing rounds 4pcs
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IR & 24
13 Number of tension wheels 2pcs
B EATA
14 Feed slide stroke 315mm
DB IR
15 Cutting feed speed 0~9mm/min
H 2Pk AR R
Feed rapid traverse speed
16 range 30~500mm/min
BRI R R
Feed slow moving speed
17 range 5~30mm/min
WERA AR
Maximum capacity of cutting
18 fluid tank 500L
MEBBRRRERKAE
Maximum flow rate of
19 cutting fluid pump 240L/min
B Ry 15~30°C, &Kk sh+1°C
20 Cutting fluid temperature 15 to 30°C, temperature fluctuation +1°C
e
21 Noise 80dB AT
HUR & ) F 306kw (=489 £ H]) ;R
22 Total machine power 306kw (three-phase four-wire system) Rated
MR BT T3 7 %
Average power of machine
23 operation 100 ~150kw
BRI R Kx3x
24 Machine dimensions 4900%2000%3250mm Lengthxwidthxheight
B PEN Al 3% B
25 Feeding method Front-end loading
3. Z4&FE€eiBHZK Other general requirements for equipment
3.1 3% %18 | % K General requirements for equipment
g A Mfe &R &iE
No Item Description Remarks
X Ak ¥ A, % K Equipment water, electricity and gas requirements
1 AFp K8 B Cooling water 8~14°C
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supply temperature

KR 7
0.3~0.4Mpa
2 Water supply pressure
] KR A
<0.15Mpa
3 Return water pressure
& KR E
>200L/min
4 Return water flow
Bk F
10-12m*/h
5 Water supply
H®AES
0.4~0.6Mpa
6 Air supply pressure
H®AaE
120m*/h
7 Gas supply volume
Al W R R E IR
Supply voltage frequency 380V/50Hz/350A (44 450A)
8 current
3x150+70mm? (=48 v &, 4], 4R4,)
W, R W4 2R, .
3x150+70mm? (three-phase four-wire system,
Power Cable Wires
9 copper wire)
HeAbFp ) F
Cooling power of the whole 110kw
10 machine
HAE .
3 ~5m?/min
11 Exhaust volume

% % £ B P A £ Main mechanical accuracy of the equipment

R )
<0.02m m
1 Main roll runout at metal end
S 6 4 & 42 6 B F
<0.003m m
2 Radial runout of shaft box taper
A L4 AL Ak R
Spindle taper to taper bore >80%

3 contact ratio

B HBAALRE

<0.005mm/150mm

4 Vertical feed straightness

F 4 4 4% R 4

<0.15mm
5 Spindle axis coaxiality
E 4R FH<Bm/s?;
Spindle vibration < 3m/s?.
k] —
6 o WA A8 2 AR HH<3m/s?;
Vibration

Vibration of the spindle of the take-up and

payoff wheel < 3m/s?.
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AR & AREE <5 B
7 Steel wire twisting. <5 laps
HHK T
X: 0.04/1000; Y: 0.04/1000;
8 Whole machine level

#% %18 JA & K General requirements for equipment

A& 2 B4 AKH B F)hoid/ e B

1 LRGN Automatic greasing/greasing of main bearing
Lubrication System boxes
WG 3 2 H & Ty K b5 I AR AP
2 Machine socket With water and splash protection

RG22 abrip IR E v/ 815 X/ % a8
e e 2 ol

e Y . A
3 With safety guard door / observation window /

Safety sensing system )
emergency stop switch /

Safety Training
BEHERE, 2RI RBAERLLN. &
%

FA& S _ )
4 ) The equipment is neat and complete, the surface
Equipment appearance )
of metal parts is smooth and hairless

Thorns, rusting

3.2 &M 4F L Equipment mechanical design features

321 kRARMBFZRE;

Clamping with disc springs

322 A L E A ER RN B | R Tk

The dynamic stator box is connected to the main roller by the integral taper connection method.

3.23 & JAFIM A KA

The main support components are of cast material.

324 FHhAM BB IR ARG,

Spindle box equipped with independent cooling system.

325 #AEE ALY, EREHEA, ERE, A THRIEER TTV;

The feed slide is a four-rail structure with Linton's patented technology, which provides stable support and helps to
ensure the TTV of silicon wafers.

32,6 =4 = wALLEEM, ZAERYH T RHIRS), AT KA R E]

Three-axis, three-motor structure, with three main rollers driven by the main motor, facilitating the cutting of
large-size silicon wafers.

3.2.7 F AU AN

Ease of equipment maintenance.

RER B ZAA AR EA K, FEHE, WEARLEFAIWRED, K ORI KR LEIRD
BN, ANER A ERERN, A RBG LS LRER, S THH.

The layout of the equipment has a large space between each component system and is easy to maintain. The

cutting fluid filter cartridge is at the back of the machine, the tension motor and the row of wire system are in the

6
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motor room of the machine, and the pneumatic control components are on both sides of the equipment, which has

enough space for maintenance and replacement and is easy to disassemble.

33 REBRAER

Equipment electrical requirements

3.3.1 4 R 40 & i 380V/50HZ/350A (3544 450A)

Supply voltage frequency current: 380V/50Hz/350A (peak 450A).

332 & RREXRAMEEL, LI 3x150+70mm?;

Copper-core cable for the power bus of the equipment, cable specification 3x150+70mm?.

333 BB RAANTE T X;

Electrical control by means of human-machine interface.

334 AA Lk, ZRARE. HRIMABA. BE. KRR EHAY BAETIFDRE;

With functions of wire speed, main motor temperature, dynamic and fixed shaft box temperature, torque, tension
detection real-time trend, operation record, etc..

335 REAA BB B, LERKDRY AR AHEIRERE

The equipment has instantancous power failure, voltage fluctuation protection function and disconnection alarm

device.

3.4 % & #kA4F % 3T 4% 5 Bquipment software design features

341 RAEHA KR LT EMBRE L,

Display of all fault codes of the equipment on the touch screen.

342 AMF@ELEZBES (BIEL. TRIF. T X)) , FeBEILE;

HMI equipment three-level password (operator, engineer, manufacturer), need to add the operation record.

343 AF@ KA F L

Chinese language for the human-machine interface.

344 AMF@ LR HTA 6 WALR A, AR

Display of all motor temperatures, axlebox temperatures, etc. on the HMI.

345 mAld AT RMNALZE DT EREXETIE O RWRT;

Automatic back-cutting and prompting when the amount of wire in the cutting process is less than the actual
amount of wire in the table.

346 mARF TR E R (150, RMEILT)

Cutting programs cannot be lost (in case of power failure, deadlines).

3.4.7 FiRAFH. FFAURS, s T e IE R b T ik

When stopping and starting the machine in the middle, the initial direction of forward and reverse cutting is

optional.

4 F &k Z K Equipment acceptance requirements

4.1 FL &I 4. Bquipment acceptance indicators:

I AT A2
A Item B %= Remarks
Acceptance criteria
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4 ¥ Capable of 40m/s 850mm
& K %1% Maximum wire - H4& 40m/s #5948 /) Capable of
40m/s
speed 40m/s

4R 2 M A% Diamond wire 2045
~45um
specificat ions

<1.8 X/R (3¢ 166mm)
<1.8 m/sheet (monocrystalline 166mm)
T ¥ 43 Process line <2.5 k/k (% 182 mm)
consumptio n <2.5 m/sheet (monocrystalline 182 mm)
<2.8 K/K (% H>210mm)
<2.8 m/slice (single crystal >210mm)
<80min (4 166 mm)

< 80min (single crystal 166 mm)
<95 min (¥4 182 mm)

Y1#) Bt iE] Cutting time

< 80min (single crystal 166 mm)
<120 min (¥ $%>210mm)

< 120 min (single crystal > 210mm)

W 4%, 71 $%/30 2] 71 %4100%
, , 9% (AHEERI)
7 2 % Disconnect ion rate Number of broken blades/number of
<2% (except for human factors)

cutting blades*100%
TTV 3 4<10um, H KAE<20um;
TTV
TTV mean value < 10pum, maximum value < 20pm.
% J& Thread marks <10pm

166mm & : A $ £>96%;
DRMBIEA S, HAERAL
166mm wafers: A rate of > 96%.

i i
] 182mm &£ F @ A % £>95%;
A % A Quality rate Sorting machine data shall prevail,
182mm wafers: A rate of >95%.
210mm A& ) 0 A % %£>94%;

210mm wafers: A rate of > 94%.

chipped edges need secondary

manual screening

7£: Note:

L33 R =R B8 KB 2R IE, Mo F=Rou 7 JILIR A7 2, A S =A RS/ R 4

Theoretical piece count = effective cutting length/main roller groove distance, yield = finished piece count/theoretical
piece count. A-grade rate = number of A-grade items/theoretical number of pieces.

2N HRKETROEsH @A R AFNR

Cutting the effective length excluding the end face and the thick piece of the splitting mesh.

3.A 5o BORGH B B 0 AR T H AT R BAT 2 R 7

A products and finished products are sorted by automatic sorting machines according to our standards to determine.

4. R S F 5 K AR A B RN

Yield rate shall exclude non-equipment factors.
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4.1 Bl A5 1 ANABIHSRRBMAE S, UE T T s A ATIRN, AZ 7 —/ A JIAE AR
Fo

Acceptance period: After 1 month of production, we will start the commissioning and acceptance procedure, and the
acceptance will be based on the buyer's mainstream product specifications for silicon rods, with one month of mass

production data as the basis.

5 &&6F R XKEK Equipment packaging and delivery requirements

5.1 %4 &% % K Equipment packaging requirements

501 R&m>EEHR, FHMBETESR, RTAGHY, LEFf5 K4 EN; The equipment should be sorted
into boxes and follow the principles of being suitable for transport, easy to unload, install and find on site.

512 @SN A P R LF R, ik &SR REM G4 E 2EEFRF; There should be obvious
text descriptions on the outside of the box, such as the name of the equipment and safety precautions for
transportation and storage.

513 PrRBRE R EERBETAFER X QRN RAFETELE, AHLREESN, HERPEHY
FE, QFF R RRGOE@A. Bk R BARG G A, REREAZTMIRY RABIR. TH. LH
B %

The provided equipment and components should be reliably packed in accordance with the technical conditions of
the national standards on packaging to meet the needs of long-distance transportation, lifting and loading and
unloading, and the packaging should take measures to prevent rain forest, corrosion, vibration and collision to

ensure that the equipment will not be damaged, deformed, damp and lost in the process of transportation.

5.2 % & 5% K Equipment delivery requirements

521 B m R &R B K 7 a5 DM ek

The supplier shall deliver the equipment to the buyer's designated delivery address.

522 By BB R ARAER A B T AR BRRE . A AR Ut

The supplier shall provide factory inspection reports, certificates of conformity or documents for the equipment
upon delivery.

523 BAERBXEHALAE, RELAP R RERRLH, HEREHLN, RE&REF &, %5
BRI BRI T i, 2R FFRAE T ES.

The supplier needs to provide the equipment instruction manual, which includes: basic parameters of the
equipment, equipment operation instructions, equipment operation methods, maintenance parts and maintenance
methods, major abnormalities and handling methods, etc.

5.3 % %% 4% £ Bquipment safety requirements

RELZL2GPEFGBRARE, SARENGY R, EFhhM 5 s E L, B TAIF R A AR
TEHRAGP I, AHRARIERE K,

Equipment safety protection continued to meet national standards, when the human body enters the protection area,
the movement mechanism stops and alarm, through the engineer and above authority can manually close the

protection function to meet the observation or experimental needs.

6 H AR L #FHAMREZ K Technical support and service requirements
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6.1 Ji %47 Warranty Period

6.1.1 F&FAUTARM 1 F, Az B A

1 year warranty for the entire equipment, calculated from the date of acceptance.

6.12 Bl)E, B EREAEEE MK XBFRIRS;

After acceptance, the supplier is required to provide a reasonable range of technical support and services.

6.2 ZMRF aFE Customer Service Timeliness

TR BT, B r B4 B R IRARIR TR, B RERAR R, B A A8 N T N K B L gk
If a failure occurs during the warranty period, the supplier is required to remotely guide the solution within 4 hours,
and if the remote solution is not possible, the supplier is required to reach the site within 48 hours to solve the
problem.

6.3 & &A% A 447 359 Equipment use and maintenance training

R TG BBEALRE, FEPHRAFEI;

Providing training on equipment operation, troubleshooting, maintenance, etc.

7 % &8 & i ¥ Equipment configuration list

£ X #4% Model or ) R R
5% #| %# Name e #-% Quantity e 4%-72 Rema rks
specification Manufacturers
—. MM Ei% £ Machinery and equipment
EX /0
15
1 Machinery and QP850+ )
1 unit
equipment
=. MUK 4Random attachment
. MR H 4k 84
Machine tool pads| 8 pieces
=. Xens (4rF) other accessories (standard)
K& A 144 3% 4 fe % Single unit
1 QP720-422301 )
Take-up wheel Ipc configuration
281(64) .
R ( (210&182) # & B # Singlg
2 QP850+ -661701/702 2 pairs (6 ) )
Cutting rollers unit configuration
pieces)
hit (T . .
st (TAFR) 61 ¥ & fe F Single unit
3 Crystal tray QP850+ -652 . .
6 pieces configuration
(workpiece plate)
WS QP720-511703 (1008 ) (100 4 3# & fe % Single unit
4
Cartridge mesh) Ipc configuration
14 3# & fig, % Single unit
5 Compression QP720-511701 )
) Ipc configuration
spring
A& P
6 QP850+ -561701/702 ) 182mm
Shredder box 1 piece each/set

10



Linton Technologies Group company
40 YingriYingchengzi Industrial Park,Ganjingzi District,Dalian,Liaoning,China confidential
www.lintonmachine.com.cn

LINTEN

4N £47 AL DW Slicer QP850+

Ao 21 &
7 QP850+ -562701/702 210mm
Shredder box 1 piece each/set
B — R Ak 6/ Including 6 on the
8 Q720-260301 124~
Shredder box machine
9. #4T A Maintenance tools
A A RF
1%
1 Hexagonal 1.5-10;S91-1A
1 set
wrench
RF 14
2 8x10;S91-1A
Wrenches 1 piece
T 114
3 12x13;S91-1A
Wrenches 1 piece
T 11
4 14x15;S91-1A
Wrenches 1 piece
WRF 14
5 16x17;S91-1A
Wrenches 1 piece
WRF 14
6 18x19;S91-1A S5ERELE
Wrenches 1 piece
5 sets of configuration 1 set
WF 11
22x24;S91-1A
Wrenches 1 piece
WF 11
8 27%x30;S91-1A
Wrenches 1 piece
BT 14
9 46;S91-2A
Wrenches 1 piece
W F
10 55;S91-2A 14+
Wrenches
-¥R 22 7]
11 ¢5x150 114
-Screwdriver
+IR 2 7]
12 ¢5x150 114
+ Screwdriver

8 & &P E K4 Equipment auxiliary machines and accessories

:e' M B % XA #E | WS it
number Name Model or specification Quantity |[Manufac turers Remarks
ETHIENE s 46 B LA
1 Loading and unloading 0732-0992 L unit 1 main roller replacement car
work trolley with 2
TTFRNE s 104 Be & 145
2 Upper and lower roller 0732-0993 ) 10 units configured with 1
trolley tunit vehicle

11
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XA TR 128 106 B E4
3 ) ) QP720-722 ) )
Fixed bearing removal tool 1 group 10 units configured in 1 group
B LRI TR
128 106 BBl
4 Dynamic bearing removal QP720-721
1 group 10 units configured in 1 group
tool
RIEIE T 128
5 PHS 150-1000
Hydraulic pulling horse 1 group 106 B E14
b 2 144 10 units configured in 1 group
6 ) BLM30 .
Tensioner 1 piece
146 488 # F f2k
EX A 24% .
7 1 main roller replacement car
Tensioner 2 sticks
with 2

9. B#F# (4#4) FHEAA 5 List and model of wearing parts (including consumables)
A5 P A5 KA LEYa:) &ix
Serial number Name Model or specification Manufa cturers | Remarks
VG32(DTE#2 4% # MG IR 7 Saih)

o 28 7 A ok Oil for )
1 VG32(DTE light grade turbine circulation| % ¥ Mobil
oil and gas lubrication
system oil)

2R — ki
2 Lightweight one-piece QP720-260301 fa & Yang Chen
wheel
3 185 Bg Grease 00# #pe Shell

10. EME AR F# T E .Random technical information, tools

HE
55 M AL AR AR & Content of
Serial number Content of random technical data random

technical data

YRR A B TR AR B4 R LA B
(%48 H. AR EA. WARHE. WAELASF. RE&ERBAE

A H) MR &2 F
1 Paperboard and electronic versions of equipment manuals (including With the number
equipment general diagram, pneumatic schematic diagram, electrical of equipment

schematic diagram, electrical wiring diagram, etc., equipment operation

process instructions)

1 4

2 B B T S BB # 5 i & Spare parts list and consumables list . ”
copy

3 FAV (TR SRR S, AN AEEE 0 R MR T, BE 1 4
A B e 5 AR R ) 1 copy

12



Linton Technologies Group company
40 YingriYingchengzi Industrial Park,Ganjingzi District,Dalian,Liaoning,China confidential
www.lintonmachine.com.cn

LINTEN

4N £47 AL DW Slicer QP850+

Packing instructions (description of the contents of the box, the box of

non-connected parts to be marked, packing) (Box description of the details and

labeling to be unified)

13



