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I‘ Organization I‘ C NPS coporion
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I‘ Product Overview I‘ O NPScarorin

Semiconductor. LED Market

RHP200 RHP620 RHP440 RHP150

Applications
v" RTO, RTN, RTA , Metal Alloy, Activation for Silicon Wafer and Sapphire Wafer
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I‘ Product Overview

Solar cell & Graphene Synthesis Market

RHP470V CIGS RHP300 RT-CVD

Applications
v" Pre-heat for thin film solarcell ( Glass substrates )
v' Graphene synthesis

v Big size Halogen heater module for Solar cell : RHP Infinity

www.nps-corp.co.kr CONFIDENTIAL
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I‘ Installed Base (2007 ~ 2010)
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Date Application System Model Remark
Sept, 2007 ﬁ:\?\gﬁ:ﬁg Alloy, Oxidation, 1(single) RTP800 8" wafer
Apr, 2008 Activation, Cleaning, Alloy 1(2chs) RTP820 8" wafer, ATM+VAC
Dec, 2008 Alloy, Annealing 1 RHP300 CIGS([I300 x 300)
Feb, 2009 Annealing 1 RHP600 Thin film solar cell
Jul, 2009 Annealing 1 RHP440 2" LED
Oct, 2009 Annealing 5 RHP440 2" LED
Dec, 2009 Activation, Annealing, grow 1 RHP600 Si Bulk Solar cell
May, 2010 Alloy, Annealing 1 RHP620 2" & 6" LED
Jun, 2010 Alloy, Annealing 2 RHP620 2" & 6" LED
Jul, 2010 Alloy, Annealing 2 RHP620 2" & 6" LED
Aug, 2010 Alloy, Annealing 2 RHP620 2" & 6" LED
Sept, 2010 Alloy, Annealing 1 RHP440 4" LED
Oct, 2010 Alloy, Annealing 2 RHP440 4" LED

Total 21
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I‘ Installed Base (2011 ~ 2014)

] O NPS coorsion

Date Application System Model Remark
Mar, 2011 Alloy, Annealing 1(Single) RHP470V CIGS([1370 x 470)
May, 2011 Alloy, Annealing 1 RHP620 6" Vertical LED
Sept, 2011 Annealing, Alloy 1 RHP350V Graphene synthesis
May, 2012 Wet Cleaning 1 RHP300 Single Spin Process
Aug, 2012 Wet Cleaning 4 RHP300 Single Spin Process
Dec, 2012 Wet Cleaning 1 RHP300 Single Spin Process
Jan, 2013 Annealing, Alloy 1 RHP150PLUS DUV LED
Feb, 2013 MLCC Baking(Firing) 1 RHP150 Rapid Baking for MLCC
Aug. 2013 Annealing, Alloy 1 RHP640A Multi-Chamber process
Dec. 2013 Annealing, Alloy 1 RHP400 Graphene systhesis
Aug.2014 Wet Cleaning 4 RHP300 Single Spin process
Oct.2014 Annealing, Alloy 1 RHP620AVP Dual Chamber Process
Nov.2014 Annealing, Alloy 1 RHP400 Graphene synthesis
Dec.2014 Wet Cleaning 4 RHP300 Single Spin Process

Total 23
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RTO, RTA, RTN

High temperature anneal capability for slip-free
Low temperature process capability
2"~6"wafers for leading edge devices

°
°
°
® Square-shaped silicon, Sapphire, glass up to 150mm

System features

® Qualified performance and reliability in production

® Single or double layer lamp heating
(Linear type tungsten Halogen lamp arrayed)
® Single point temperature measurement by non contact pyrometer
® Lower CoO and CoC
® Multilateral gas injection port
® Manual loading/unloading wafer transfer
® Production proven Equipment control software

CONFIDENTIAL

www.nps-corp.co.kr

2% ¥Nz| FH

4
HE n2AE 28X ste] 8t

|\ O NPSc.cpoin

ol

L|Ct.

'
03} 2

25 Hoj7t FHs Lt

=]

Ct.

AN

Temperature control repeatability : < +£2.0°C
Process temperature range : 400°C ~ 1100°C
Ramp up & down rate : 30°C/sec & 10°C/sec
Metal contamination : < 1+E10 atoms/cn

RTO & RTA uniformity : < 1.0 %, 1 sigma
Pressure environment : ATM, vacuum is option
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Application

® RTO, RTA, RTN °
High temperature anneal capability for slip-free °
Low temperature process capability °
6"wafers for leading edge devices °
°
°
°

System features

® Qualified performance and reliability in production

Single wafer process chamber : 6” substrate

(Bulb shaped tungsten Halogen lamp arrayed)

2 points temperature measurement by non contact pyrometer
Lower CoO and CoC

Lamp seal cup configuration(no quartz window)

Multilateral gas injector

Wafer rotation module : Max. 150RPM

Manual loading/unloading wafer transfer

Production proven Equipment control software

CONFIDENTIAL
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Temperature sensor accuracy : < +0.5°C
Temp. control accuracy : < +1.5°C

Process temperature range : 100°C ~ 1000°C
Ramp up & down rate : 30°C/sec & 10°C/sec
Metal contamination : < 1+E10 atoms/cn

RTO & RTA uniformity : < £3.0°C

Pressure environment : ATM, vacuum is option

NPS Corporation
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Application

® RTO, RTA, RTN

® High temperature anneal capability for slip-free
® Low temperature process capability

® 200 mm wafers for leading edge devices

System features

® (Qualified performance and reliability in production
® Dual chamber configuration as standard

(Single chamber is available)

Intelligent temperature control system

Real-time backside emissivity compensation
Excellent oxygen control during processing

Lower CoO and CoC

Production proven Equipment control software

www.nps-corp.co.kr
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Temperature control repeatability : < +£1.5°C

Process temperature range : 450°C ~ 1200°C

Ramp up & down rate : 150°C/sec & 50°C/sec
Particle : <10 ea, (over 0.0654m, 3mm edge exclusion)
Metal contamination : < 1+E10 atoms/cit

RTO & Rs Non-uniformity : <1%, 1o

Pressure environment : ATM, vacuum is option
Oxygen control: < 5 ppm

NPS Corporation
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Specification

Application

® RTA, ITO annealing
® Wide process temperature anneal capability
® 2" and 4” sapphire wafers for LED devices

Temperature control repeatability : < £3.0°C
Temperature uniformity : < + 10.0°C
Temperature control accuracy : < + 1.5°C
Temperature sensor accuracy : < + 0.5°C
Process temperature range : 100°C ~ 1000°C
Ramp up & down rate : 30°C/sec & 10°C/sec

Multi-pocket susceptor : 2" wafers : 16 pcs, 4” wafers : 4pcs
System features

® Qualified performance and reliability in production :

® Dual chamber configuration as standard e SRS

(Single chamber is available)

B!
Dual lamp array heater block . l
Power control board and DSP controller

Temperature control T/C or Pyrometer
Multi-pocket wafer susceptor . -
ATM & Vacuum process —

R
&>
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RTA, ITO annealing Temperature control repeatability : < +1.0%(wafer to wafer)
® Wide process temperature anneal capability Temperature uniformity : < + 2%(Within wafer)

® 6" sapphire wafers for LED devices Temperature control accuracy : < + 1.5°C

® Single substrate process Temperature sensor accuracy : < + 0.5°C

Process temperature range : 100°C ~ 800°C

Ramp up & down rate : 30°C/sec & 10°C/sec

Type of Lamp : Tungsten Halogen Lamp

Wafer rotation module : WRMM(Multipolar magnetizer)

System features

® Lamp housing (Have no reflector)

® Lamp seal cup (Removed Quartz window) — & | b e

® Lamp housing lift module . :

® Horizontal type filament Lamp (High efficiency) X | [ %
® \Wafer rotation module |
® Multi gas injector . "

® Temp control module .

® ATM & Vacuum process '| . |
)

Production proven Equipment control software
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Application Specification

® RTO, RTA, RTN ® Temperature control repeatability : < £3.0°C

® High temperature anneal capability for slip-free ® Temp. sensor accuracy : < +0.1°C

® Low temperature process capability ® Temp. control accuracy : < +1.5°C

® Up to 6"compound semiconductor ® Process temperature range : 100°C ~ 800°C

® Sapphire wafer, silicon wafer ® Ramp up & down rate : 30°C/sec & 15°C/sec
® Metal contamination : < 1+E10 atoms/cnt
® RTO & RTA uniformity : < +5.0°C

® Pressure environment : ATM, Vacuum is option
® Qualified performance and reliability in production ® Oxygen control: < 5 ppm
® 4 chambers configuration as standard :
(Dual chamber is available)

® Intelligent temperature control system

® Top side shower head gas flow(Top to down gas flow)

® Linear shaped Tungsten Halogen Lamp heating

® Fully automated production System

® Lower CoO and CoC

® Production proven Equipment control software
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Graphene Chamber, Heater,

RHP300V RT-CVD= {23 A & 30| A8t E AA &0 ASL O
® RTA
® High temperature anneal capability
® Metal catalyzed substrates
o S RHA Effective Size

RHP100V [1100X100
RHP300V [1250X300
RHP400V [1300X400
RHP600V [1500X600 / Optional RHP600V - LoadLock

System features

® Qualified performance and reliability in production

® Dual Lamp arrayed in Heater block(Left and Right)
(Linear shaped tungsten Halogen lamp arrayed)

® Multi-point temperature measurement by thermocouples & pyrometer
(2~10 Points)

® Lower CoO and CoC

® Lamp seal tube configuration(no quartz window)

® Vertical gas flow(Gas injector)

® Manual loading/unloading Cu foil transfer

® Production proven Equipment control software
www.nps-corp.co.kr
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Temperature sensor accuracy : < +0.1°C

1 < +2.0°C

Temp. control repeatability : <+3°C

Process temperature range : 100°C ~ 1100°C
Ramp up & down rate : 5°C/sec & 2°C/sec
Temperature uniformity : < +5.0°C

Pressure environment : 7x10-3 torr (35SLM Purge)

Temp. control accuracy

NPS Corporation
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RTA Temperature sensor accuracy : < £0.5°C
High temperature anneal capability Temp. control accuracy : < +1.5°C

Low temperature process capability Process temperature range : 100°C ~ 700°C
Metal & glass substrates, Ramp up & down rate : 10°C/sec & 4°C/sec

g(;;ga;eigéasséﬁgitfoo 1370 X 470 Metal contamination : < 1+E10 atoms/cnt
/ / RTA uniformity : < £5.0°C

Pressure environment : ATM, Vacuum
System features

® Qualified performance and reliability in production

® Dual Lamp arrayed in Heater block
(Linear shaped tungsten Halogen lamp arrayed)
® 3 points temperature measurement by thermo-couples
® Lower CoO and CoC
® Lamp seal tube configuration(no quartz window)
® Top to bottom gas flow
® Semi-auto transfer module
® Production proven Equipment control software
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Application

® RTA, MLCC baking(firing)
® High temperature anneal capability
® [1230 x 230 x 2.5t Susceptor
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System features

® Heater, chamber mono-block body
® Lamp Cooling air nozzle

® Double layer lamp heating

(Linear type tungsten Halogen lamp arrayed)

2 point temperature measurement by non contact pyrometer
Lower CoO and CoC

Gas Distribution Plate (Top to down gas flow)

Semi-auto transfer(Susceptor moving)

Production proven Equipment control software
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Temperature sensor accuracy : < £0.5°C
Temp. control accuracy : < +1.5°C

Process temperature range : 100°C ~ 1100°C
Ramp up & down rate : 40°C/sec & 4°C/sec
Temperature uniformity : < +£2.0°C

Pressure environment : ATM, Vacuum is option
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Application

® Lamp heater module for SPM
® Lamp heater module for H3PO4
® Wet Etching Process

- 4chambers configuration

- 8chambers configuration.

System features

® Lamp housing
- Utility Interface panel
- Lamp, Lamp Socket, Safety Cover,
- Pyrometer
- Quartz Window
® Temp control module

® Bulb shaped Tungsten Halogen Lamp

www.nps-corp.co.kr
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Temperature Control Range : 0°C ~ 300°C
Temperature sensor accuracy : < £0.5°C
Temp. control accuracy : < +£1.5°C
Ramp up rate : 30°C/sec (Dry condition)
Temperature uniformity : < +£6.0°C
Pressure environment : ATM Process
Process Material : 300mm Silicon Wafer

NPS Corporation



B| RHP Infinity

RHP Infinity: & of

712 2k 45, 7% X 5tFE ?l5t T

|| ©NPSce

£3]|, RHP Infinity R &2 ENYE WM =& PECVD ZH[OA 3H £ H 7|EE pre-heatdl= SHOE FE ALSID 1 1HO| M
XEALZE =™ 714 S DSP board2t Power control board7l H:HE 2 Ho{7|2 QHEXel 2 T2 nint 2 FULE L Cl

Application

® Preheating for Si thin film Solar Cell
® Lamp heating Technology for LCD and Solar Cell
® Load Lock Heater for PECVD

System features

® Big Size Lamp Heater : Max 2000mm in Length
® Single layer or Double layer Lamp Heating
(Linear Type Tungsten Halogen Lamp Array)
® Temperature Control : Thermo-Couples or Pyrometer
® Wall Side : Water Cooling

CONFIDENTIAL

www.nps-corp.co.kr

® Dimension(mm) : W(614) x D(1500) x H(67)
® Temperature Control Range : 450°C +3.5%
® Ramp up rate : 2°C/sec

® Pressure environment : ATM, VAC Process

NPS Corporation
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I‘ Tungsten Halogen Lamp

Tungsten Halogen Lamp2| % (&4)2 100nmoilA 100,000nme| HX}ito|
7HAl &2l A= 380nmOilA 750nm 2| H{o| LELCL.
oM 2 XM, He

™M 4000nmO| A L|C}.

Hel 2t

M, AHQHCE LMo X=H|, 2He|He| T-g2 2000nmO0|5t0|1 F

As A2= LM

QM2 2000nme} 4000nm A}O],

m2tM NPSe ZHES| S4doi w2t 10 = TP E MEsto] X|xo| g2 T E HIZsto] nZiAtof| SISt
® High Efficiency (1&&) o IZ 2HF0M AHBSIE E & E THI
MTLESTYES MY S2|0|1, JAEL =2 2z xIEL|Ct o S N MYLHE 0| &dt= ST
=272 WO|Z(Halogen cycle)0 | BAH BetmES] U Han B PE, PP, PET, Films2| £ 2.2, /i3I E
® Stable Color Temperature(QH4 &0l M2 )
=27 Wo[Z HEo|" - SEE HAHUXI EHER CHA| SOt7te 2t Bhg
F7| - HHo| s3t M YAH LU ETL GFOLA| = SM S XA} ghL|Ct
Yo Zoof M 25 WO =YO| CiSt= 7HX| QP oz |5 FL T
® Long Life (2| +B)
"Halogen Cycle” O] ¢! =& 2S5 L|Ct Y AT ROl 2HIFE 72| +=FH2 |X|
® Heat Impact Resistance(g 20 Z&h
MAFE TR &2 W Aot WANAHD AN O G 540 2Lt
® Warm up and Cool down( 7t€ HZt 5 &)
gAML AX|H CHE S|HSO| HIsH 7Y B2 AlZHof| Z[oie] SAFE (SRS
T LT [0 SAIEE e A2 1 He YLt

27} K| OFRFZFR| 2 W2 A|ZE OF
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Bulb Type Lamp

Linear Type Lamp

NPS Corporation
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Temperature Controller(DSP board) ppszcat

CIX|™ Mz X2[(DSP)= B8 MYH 4= eS| HO|HE +aX HENE XN2|st= 7= L Ct.

HEE TRHM, 7|t BXHE0A 0] CIX|EAS X2|7|a2 S8LICH E3] C|X|E AS HE7|0| XF AL E|ojx|2 Y&LCh
= HE|= o221 MZE CIX|EMZE HEl2 UHMUS E HE st=0|, +X|2 Het H2| & st AL Lt

NPSOlM = o|2{¢t CIXIEMUZHE|7|E2 S 2=H0{7|=0 HE5to] ArEsta &L Lt

Application

o JH 4

e O[5t utsh FH|, Btz X ME FH| H 7|Ef MX} HE
® RTP & 2k X0{7|

® PID HO{7|

System features

® DSP Board :
- Al 16X (DCO~10V, 4~20mA), D I/0 12F{EE 7
- Ether Net, CAN, RS232/485 & 4!
-CANSAZ2 SstAI/OME = &%
- 2 =7 (Pyrometer, Thermocouple) 2 FE
A2 (DCO~10V, 4~20mA)E Y 2Ot PID7F HEE &2
CANS 2! or DAC 10 BoardE Sl & HMO{7|2 EHLC}
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