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�� ReactiveReactive IonIon EtchingEtching sourcesource designeddesigned toto operateoperate withwith aa widewide workingworking
pressurepressure rangerange ((11 toto 400400 mTmT),),

�� TheThe largelarge cathodecathode sizesize enablesenables etchingetching ofof upup toto 200200 mmmm wafers,wafers,

�� ShuttlesShuttles forfor loadingloading andand toto enableenable etchingetching ofof differentdifferent sizessizes andand
numbersnumbers ofof wafers,wafers,

�� HeliumHelium assistedassisted heatheat exchangeexchange betweenbetween cathode,cathode, shuttleshuttle andand waferswafers
withwith mechanicalmechanical clampingclamping toto maintainmaintain samplesample temperaturetemperature belowbelow
100100°°CC duringduring etchingetching atat highhigh RFRF powerpower..

Reactor FeaturesReactor Features



Benefits of ShuttlesBenefits of Shuttles

�� QuickQuick changechange ofof samplesample shapeshape andand size,size,

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

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



�� AluminumAluminum etchingetching requirementsrequirements::

�� HighHigh etchetch ratesrates andand anisotropicanisotropic profiles,profiles,

�� AluminumAluminum etchetch raterate :: 250250 nm/min,nm/min,

�� AfterAfter thethe aluminumaluminum etchingetching phase,phase, aa passivationpassivation stepstep avoidsavoids
corrosioncorrosion duedue toto AlClAlCl33 trappedtrapped onon thethe sideside wallswalls duringduring
aluminumaluminum etching,etching,

�� NoNo damagedamage afterafter aa weekweek longlong moisturemoisture exposureexposure testtest atat
atmosphericatmospheric pressurepressure..

ALUMINUM ETCHINGALUMINUM ETCHING



High resolution aluminum etching with High resolution aluminum etching with no post etch Al corrosionno post etch Al corrosion

AluminumAluminum etchedetched withwith photoresistphotoresist
maskmask (Spaces(Spaces == 00..55 µm)µm)

(Magnification is (Magnification is 20,000X20,000X))

ALUMINUM ETCHING RESULTSALUMINUM ETCHING RESULTS

EndEnd ofof electrodeelectrode forfor aa 16001600 ÅÅ thickthick
technologytechnology..

(Magnification is (Magnification is 600X600X))



RIE of Al and Al/2%CuRIE of Al and Al/2%Cu

Etching of Al/2%Cu Etching of Al/2%Cu 
on Alon Al

Clean Al etchClean Al etch



Process SpecificationsProcess Specifications
For Aluminum EtchingFor Aluminum Etching

Guaranteed Process ResultsGuaranteed Process Results

PROCESSPROCESS
Etch RateEtch Rate
(nm/min)(nm/min)

Uniformity Uniformity 
of Etch Rateof Etch Rate

Selectivity Selectivity 
against PRagainst PR

ProfileProfile

RIE of Al with RIE of Al with 
PR maskPR mask

250250 ±±5%5% 2.52.5 8585°° to 90to 90°°

RIE of Al/2%Cu RIE of Al/2%Cu 
with PR maskwith PR mask

200200 ±±5%5% 22 8585°° to 90to 90°°



Chlorine Based EtchingChlorine Based Etching
RIE of GaAsRIE of GaAs

Mirror structureMirror structure

Resist maskResist mask

InGaAsInGaAs

GaAs BufferGaAs Buffer

VCSELVCSEL

Anisotropic RIE etching of GaAsAnisotropic RIE etching of GaAs

ICP etching of AlICP etching of Al



Halocarbon & ChlorineHalocarbon & Chlorine

ICP etching of GaNICP etching of GaN

10 µm deep RIE etching in InP10 µm deep RIE etching in InPRIE of InP 0.1 µm lines and spacesRIE of InP 0.1 µm lines and spaces

RIE of InGaAsPRIE of InGaAsP ICP etching of InPICP etching of InP
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