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Compact ICP SystemCompact ICP System
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High Rate Pumping SystemHigh Rate Pumping System
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�� NewNew InductivelyInductively CoupledCoupled PlasmaPlasma sourcesource withwith hothot wallswalls (or(or cold)cold) toto
reducereduce polymerpolymer condensationcondensation andand toto enhanceenhance plasmaplasma cleaningcleaning.. ItIt
producesproduces HighHigh DensityDensity PlasmaPlasma inin aa widewide workingworking pressurepressure rangerange
((11 toto 2020 mTmT)) forfor fastfast etchingetching ofof upup toto 300300 mmmm waferswafers,,

�� HeliumHelium assistedassisted heatheat exchangeexchange betweenbetween cathode,cathode, shuttleshuttle andand
waferswafers withwith softsoft mechanicalmechanical clampingclamping toto maintainmaintain waferwafer
temperaturetemperature belowbelow 5050�r�rCC,,

AccessAccess toto numerousnumerous plasmaplasma modesmodes inin oneone processprocess::
�� InductivelyInductively CoupledCoupled PlasmaPlasma ++ RFRF biasingbiasing

�� ReactiveReactive IonIon EtchingEtching

�� InductivelyInductively CoupledCoupled PlasmaPlasma forfor lowlow damagedamage etchingetching..

Reactor FeaturesReactor Features



PLASMAPLASMA

Electron density :Electron density :
10101111 to 10to 101212 e/cme/cm33

Aluminum enclosureAluminum enclosure

WindowWindow

2 KW RF 
Generator 
at 2 MHz

Match BoxMatch Box

HeliumHelium

CathodeCathode
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Shuttle with 19 X 2” wafersShuttle with 19 X 2” wafers

AntennaAntenna

Gas inletGas inlet

300 mm ICP Source300 mm ICP Source



Substrate LoadingSubstrate Loading

Substrate carrier (shuttle) manually loadedSubstrate carrier (shuttle) manually loaded



Substrates LoadedSubstrates Loaded



Benefits of ShuttlesBenefits of Shuttles

�� QuickQuick changechange ofof samplesample shapeshape andand sizesize ((22”” toto 44”),”),

�� OptimumOptimum processprocess conditionsconditions withwith NONO modificationmodification
ofof processprocess chamberchamber,,

�� LessLess crosscross contaminationcontamination betweenbetween processesprocesses
whenwhen aa shuttleshuttle isis dedicateddedicated toto aa givengiven processprocess..



Description of PSSDescription of PSS
(Patterned Sapphire Substrates)(Patterned Sapphire Substrates)





RESIST PATTERNINGRESIST PATTERNING

Photoresist PatternPhotoresist Pattern

PR Height = 2 to 3 µmPR Height = 2 to 3 µm
PR Width = 2 to 2.5 µmPR Width = 2 to 2.5 µm

PRPR

Sapphire waferSapphire wafer



ETCHING UNIFORMITYETCHING UNIFORMITY

Uniformity (3 mm from wafer edge): Height = Uniformity (3 mm from wafer edge): Height = �s�s�s�s�s�s�s�s2.1% ; Width = 2.1% ; Width = �s�s�s�s�s�s�s�s1.9%1.9%
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SYSTEMSYSTEM

�� ReactorReactor capacitycapacity 1919 XX 22”” waferswafers oror 77 XX 44”” wafers,wafers,

�� ICPICP sourcesource:: 22 KWKW atat 22 MHzMHz,,

�� RFRF sourcesource:: 00..66 KWKW atat 1313..5656 MHzMHz,,

�� ChamberChamber wallwall temperaturetemperature >> 5050�r�rC,C,

�� CathodeCathode temperaturetemperature:: --3030 toto 2020�r�rC,C,

�� HeHe backsidebackside coolingcooling pressurepressure >> 55 Torr,Torr,

�� PumpingPumping systemsystem:: 16001600 l/sl/s magneticallymagnetically levitatedlevitated TMPTMP && 9595 mm33/h/h
drydry pumppump (Alcatel),(Alcatel),

�� UptimeUptime >> 9595%%,,

�� WarrantyWarranty:: 11 year,year,

�� RealReal timetime serviceservice andand processprocess supportsupport throughthrough InternetInternet..



THROUGHPUTTHROUGHPUT

ThroughputThroughput

4” wafers4” wafers 15 WF/h15 WF/h

2” Wafers2” Wafers 38 WF/h38 WF/h

For throughput calculations, plasma etching time and Loading / For throughput calculations, plasma etching time and Loading / 
Unloading / Transfer Time are included.Unloading / Transfer Time are included.

-- Reactor manual cleaning only once a month Reactor manual cleaning only once a month --
Production stopped for 1 hourProduction stopped for 1 hour



A Communicant toolA Communicant tool

Corial SystemCorial System

Internet, WAN, ADSL, VPNInternet, WAN, ADSL, VPN

LANLAN

Maintenance PCMaintenance PC
Corial SiteCorial Site

Customer PCsCustomer PCs
Other SitesOther Sites

Customer FirewallCustomer Firewall

System PCSystem PC



CONCLUSIONCONCLUSION
High ThroughputHigh Throughput

No Reactor MaintenanceNo Reactor Maintenance

Low Cost of OwnershipLow Cost of Ownership

Reproducible & Uniform ProcessReproducible & Uniform Process


