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BACKGROUND ART
The fabrication of multi-layered structures upon semiconductor devices
20  typically involves the patterning of doped silicon dioxide layers, including, without
limitation, layers of phosphosilicate glass (PSG), borosilicate glass (BSG) and
borophosphosilicate glass (BPSG). Such materials are typically employed as
passivation layers on semiconductor devices. Etching techniques are typically
employed to pattern many types of semiconductor device structures, including the
25  formation of contact openings through passivation layers. Etch stop layers are typically
formed on underlying structures, such as over a conductively doped contact region
formed in a semiconductor substrate, in order to terminate the etch process once the
desired patterning of the passivation layer, or etch substrate, has occurred. Silicon
nitride (S1;N,) is typically utilized as an etch stop during the patterning of silicon
30  dioxide.
Conventionally, prior to etching, protective layers, such as photoresists, are
deposited and developed to act as templates, or protective masks, in order to define
structures from a passivation layer, such as a doped silicon dioxide layer, by etching

techniques. Wet etch or dry etch techniques may be employed through such protective



WO 02/ 03439 PCT/ US01/ 41275 -2 masks to define sem conductor device
structures from doped silicon dioxide passivation |ayers. An exenplary wet
etch prooe@e2/0x3di scl osed in United States Patent 5,300, 4BGT/US041275 463
patent”), issued to David A. Cathey et al. The wet etch process of the 463
5 patent, which enploys hydrofluoric acid {BF) as an etchant, is selective
for doped silicon dioxide over undoped silTcon dioxide. Despite the

selectivity, gor ecgificit f that techni i,t i.s.somewhat undesirable
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be obtained when many conventional wet etch processes are used to define structures on

20 semiconductor devices. Thus, the lack of precision and isotropic nature of typical wet
etching processes are inconsistent with the overall goal of etch processes in forming
structures on state-of-the-art semiconductor devices: reproducing the features defined
by the protective mask with a high degree of fidelity.

In contrast, many dry etch techniques, including, without limitation, glow-

25  discharge sputtering, ion milling, reactive ion etching (RIE), reactive ion beam etching
(RIBE), and high-density plasma etching, are capable of etching in a substantially
anisotropic fashion, meaning that the target area of an etch substrate is etched primarily
in a substantially vertical direction relative to the exposed, or active, surface of the
etched substrate. Thus, such dry etch techniques are capable of defining structures with

30  substantially upright sidewalls from the etch substrate. Consequently, such dry etch

techniques are capable of accurately reproducing the features of a protective mask. Due



techni ques are capable of accurately reproducing the features of a
protective mask. Due WD 02/ 03439 PCT/US01/ 41275 -3 to ever-decreasing
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20  order to etch contacts through passivation layers. Many of the so-called silicon dioxide-
selective plasma dry etch techniques, however, have a SiO, to Si;N, selectivity ratio, or
etch rate of Si0, to etch rate of Si;N,, of less than about 3:1.

United States Patent 5,286,344 (“the ‘344 Patent”), issued to Guy Blalock et al.

on February 15, 1994, discloses a dry etch process which has much better selectivity for

25  silicon dioxide over silicon nitride than many other conventional silicon dioxide dry etch
techniques. Specifically, CH,F,, which is employed as an additive to a primary etchant
such as CF, or CHF;, imparts the dry etchant mixture with improved selectivity for
silicon dioxide over silicon nitride. The high energy ions that are required to etch both
silicon dioxide and silicon nitride act by dissociating a chemical bond at the respective

30  oxide or nitride surface. The dissociation energy that is required to etch silicon nitride
is, however, less than that required to etch silicon dioxide. The use of CH,F, in the dry

etchant causes polymer deposition on the silicon nitride surface that offsets the



30 oxide or nitride surface. The dissociation energy that is required to
etch silicon nitride 1is, however, |less than that required to etch silicon
di oxi de. wWitne2/0389 of CH2F2 in the dry etchant causes pol yR€T/USEpOSTSt i on on
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devices is rest &1 Accordl ngly, the inventors have recogni zed a need
for etchants % E egpRtgonsyctor device. Such thick nitride layers must be subsequently

removed, which increases fabrication time and costs, as well as the potential for

20  damaging the semiconductor device during the fabrication thereof.

Moreover, the fluorine radicals and fluoride ions generated during conventional
dry etch processes that employ plasmas non-selectively attack, or etch, both doped and
undoped silicon dioxide. Stated another way, such silicon dioxide dry etch techniques
are incapable of distinguishing between doped and undoped silicon dioxide.

25  Consequently, when conventional dry etch techniques are employed, the use of
alternatives to silicon nitride in state-of-the-art semiconductor devices is restricted.

Accordingly, the inventors have recognized a need for etchants that are specific
for silicon dioxide over both undoped silicon dioxide and silicon nitride, as well as a
need for a selective gloped silicon dioxide dry etch process for which both silicon nitride

30  and undoped silicon dioxide act as etch stops, or for which the use of an etch stop is

unnecessary. Etchant mixtures are also needed wherein relative concentrations of each



for silicon dioxide over both undoped silicon dioxide and silicon nitride,
as well as a need for a selective doped silicon dioxide dry etch process

for whictw®o2#B439|icon nitride 30 and undoped silicon dipgT/A801AIR75as et ch
stops, or for which the use of an etch stop is unnecessary. Etchant

m xtures are al so needed wherein relative _goncentrations of each WO

02/ 03439 PCT/ US01/ 41275 -5 of the conponents of such etchant m xtures may
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the foregoing needs and overcone the di sadvant ages nmani f ested by
conventional dry etch processes. The etchants of the present invention

i ncl ude C2HXFY, where x is an ‘B&%ﬁbsﬁ%ﬁﬂbﬁi@ﬁ@nﬁﬁe’ inclusive, y is an
integer fromone to four, inclusive, and x plusy equals six. 10
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etchant mxtupe. \MWen enployed as a primary etchant, C2HXFY etches doped
silicon dioxide at a slowrate relative to the etch rates of many
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etch techni ques. The amount of C2HXFY 20 used in the etchant m xture may be
vari ed, depen®s Wgdapshargerismaty pleban or apeepmponsnt ofzmgtehantmixguret Wéhetesi r ed
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i nvent i onl3(i . Electizply stcbpudrpediilicen finyida ver wrpredvilicogrtioNide. sel ective for
doped o1 1con 5 i QUPk Sl DUPR, SHLL5R0H A, IS I A
effectively eaphay adxthoy wih sdetivpigalobyd shiedh digkide 8@R@Hdoped silicon dioxide,
while permitting the doped silicon dioxide etch to proceed at a comparable rate relative
to many conventional doped silicon dioxide dry etch techniques. The amount of C,HF,
20 used in the etchant mixture may be varied, depending upon the particular species of
C,H,F, used, the desired level of doped to undoped silicon dioxide selectivity (i.e.,
selectivity ratio), the desired level of silicon dioxide to silicon nitride selectivity, the
desired etch rate, and other factors.
The dry etch process of the present invention employs an etchant of the present
25  invention (i.e., an etchant which includes C,HF,), and is selective for doped silicon
dioxide over both undoped silicon dioxide and silicon nitride. Thus, the dry etch process
of the present invention may be effectively employed for anisotropically etching a doped
silicon dioxide layer down to an underlying etch stop of either undoped silicon dioxide
or silicon nitride.
30 Structures fabricated by use of the inventive etchant in the dry etch process of

the present invention are also within the scope of the present invention.



silicon dioxide |ayer down to an underlying etch stop of either undoped
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-6 O her features and advantages of the present invention will becone
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Specifically, the HXFY conponent .of the resent invention is desirably
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are aware, “doped” silicon dioxide typically includes a dopant such as boron or

phosphorus, whereas undoped silicon dioxide is substantially free of dopants and other
impurities. Exemplary types of doped silicon dioxide include, without limitation,
borosilicate glass (BSG), phosphosilicate glass (PSG), and borophosphosilicate glass

20  (BPSG). The present invention also includes a dry etch process which utilizes the
inventive etchant.

The doped silicon dioxide etchant of the present invention, which is also referred
to herein as an etchant for simplicity, includes an ethane component of the general
formula C,H,F,, which is also referred to as the C,H,F, component or C,H,F, for

25  simplicity, where x is an integer from two to five, inclusive, y is an integer from one to
four, inclusive, and x plus y equals six. Specifically, the C,H,F, component of the
present invention is desirably selected from the group consisting of C,H,F,, C,H,F.,
CH,F,, and CHF. The doped silicon dioxide etchant may also include combinations, of
various types of C,H,F,.

30 As the C,H,F, component of a doped silicon dioxide etchant is RF activated, the
hydrogen ions and activated hydrogen species react with the fluorine-containing ions and

activated fluorine-containing species (e.g., F* and CF*), removing the activated



various types of C2HXF . 30 As the C2HXFY conponent of a doped silicon
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with silicon dioxide etchants that include C2HXFy as the primary etchant in
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disclosure of which is hereby incorporated in its entirety by this reference, discloses

some exemplary additives that may enhance the selectivity of C,H,F, in this manner.
20  The additives of the ‘344 Patent are fluorocarbons in which the number of hydrogen
atoms is equal to or greater than the number of fluorine atoms, such as CH,F, and CHSF.

Other additives may also be used with silicon dioxide etchants that include
C,H,F, as the primary etchant in order to alter other characteristics of such etchants,
including, without limitation, the selectivity of such etchants for doped silicon dioxide

25  over undoped silicon dioxide and the selectivity for certain types of doped silicon
dioxide over other types of doped silicon dioxide.

In another embodiment of the doped silicon dioxide etchant of the present
invention, C,H,F, is employed as an additive to one or more primary etchants. CHF,
may be used as an additive to etchants which include a fluorocarbon primary etchant,

30  such as CF,, CHF;, or other fluorocarbons that etch silicon dioxide at a higher rate than

they etch silicon nitride (i.e., are selective for silicon dioxide over silicon nitride).



I n anot her enbodi nent of the doped silicon dioxide etchant of the present

i nvention, C2HXFy is enployed as an additive to one or nore primary

et chant swCathHy9 nay be used as an additive to etchants miT/@Rov41e1sude a
fluorocarbon primary etchant, 30 such as CF4, CHF3, or other fluorocarbons
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for silicon djoxide over silicon nitride, each of the percentages based on
the relative Sieon nitEidesangrthe dopad sificon dipsleraseh retecher . Al t ernati vel y, the
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dioxide over silicon nitride, each of the percentages based on the relative flow rates of

each gas into the etcher.
Alternatively, the amounts of the C,H,F, component may be varied considerably.
20  Etchants that include any amount of an additive of the general formula C,H,F,, where x
is an integer from two to five, inclusive, where y is an integer from one to four,
inclusive, and where x plus y equals six, are within the scope of the present invention.
Exemplary etchants may include five percent, ten percent, twenty percent, sixty-five
percent, or ninety percent of the C,HF, additive or any combination of C,H,F,
25  additives.

Similarly, it is also foreseen that C,HLF, may be employed as an additive to
silicon dioxide dry etchant mixtures that include other components. For example,
C,H,F, could be used along with an etchant that includes either CF, or CHF; or both of
them as primary etchants and a carrier gas, such as argon or nitrogen. Alternatively, the

30  C,H,F,-containing dry etchant may include one or more other additives that alter the
various characteristics of the dry etchant, such as the etch rate, the degree of selectivity,

and the type of selectivity. For example, as disclosed in the ‘344 Patent, the use of
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metal or polysilicon, "are sposed on active sur n active device

regi on 16, el acddtive db\kwe mgivarist edldiffusion regién VE vahicl isaBo tefetyd webkeréih agat e
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Si dewal | spactéachg! a’wm% sgPpdyshEely ﬂep@dseaﬁcqéléeﬁosma@n@lf(etghélhcon) is

formed in active device region 16 and is continuous with active surface 13. Conductive

20  lines 18, which are formed from a conductive material such as metal or polysilicon, are
disposed on active surface 13 in active device region 16, electrically separated from
active surface 13 by way of gate oxides 19, and are positioned laterally adjacent
diffusion region 17. Sidewall spacers 20, which are positioned on each side of the
conductive lines 18, and intermediate structural layer or insulative caps 22 disposed over

25  conductive lines 18, electrically insulate conductive lines 18. Sidewall spacers 20 and
caps 22 may be fabricated from silicon nitride or undoped silicon dioxide. Multi-layer
structure 10 also includes a passivation layer 24 disposed over each of the foregoing
elements. Passivation layer 24 is fabricated from doped silicon dioxide (e.g., BPSG,
PSG or BSG).

30 FIG. 2 depicts masking of multi-layer structure 10 prior to defining a structure
through passivation layer 24. A mask 26, which is also referred to as a protective layer,

is layered and patterned over passivation layer 24. Mask 26 may be formed from a
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defines openings 28, which are-also referred to as apertures or contact apertures,
20  therethrough, through which predetermined structures will be defined in the underlying
passivation layer 24 during a subsequent etch step. Mask 26 comprises a material that is
resistant to the etchant of the present invention (i.e., the etchant does not etch mask 26
or etches the mask at a relatively slow rate compared to the rate at which the etch
substrate is etched). Thus, the areas of passivation layer 24 that underlie mask 26 are
25  protected from the etchant during the sﬁbsequent etch step.
Turning now to FIG. 3, an etch is depicted, wherein an activated etchant 30,
which is introduced into an etch chamber (not shown) either with or without a carrier
gas, attacks the areas of passivation layer 24 that are exposed through openings 28 of
mask 26. Dry etch processes that are known to those of skill in the art, including,
30  without limitation, high-density plasma etching, reactive ion etching (RIE), magnetic ion
etching (MIE), magnetically enhanced reactive ion etching (MERIE), plasma etching

(PE), point plasma etching, plasma enhanced reactive ion etching (PERIE), and electron



resistant to the etchant of the present invention (i.e., the etchant does
not etch nmask 26 or etches the mask at a relatively slow rate conpared to
t he rat e v ombideh the etch substrate is etched). Thus, thRCHEUS@H1OTS
passivation |ayer 24 that underlie mask 26 are 25 protected fromthe
etchant during the subsequent etch step. Tyrning nowto FIG 3, an etch is
depi cted, wherein an activated etchant 30, which is introduced into an
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substrate 12 or .oriented substantially perpendicular relative to a plane of
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nitride. . , cap 36 may be fabricated from either undoped silicon dioxide
or silicon nitride.
20 Intermediate structural layer 22 may then be removed from above diffusion
region 17 to expose same by known processes, such as by masking multi-layer
structure 10 and patterning intermediate structural layer 22 with wet or dry etchants,
which preferably etch the material of intermediate structural layer 22 with selectivity
over the material of diffusion region 17. Further processing of multi-layer structure 10
25  may then be conducted as known in the art (e.g., to form a conductive structure in
contact with diffusion region 17).
Another example of the use of the etchant and process of the present invention is
illustrated in FIGs. 5 to 8. FIG. 5 illustrates another exemplary multi-layer structure 10’
with which the process of the present invention may be employed. Multi-layer
30  structure 10’, which is also referred to herein as a semiconductor device structure,

includes a semiconductor substrate 12, a field oxide layer 14’ formed on an active

surface 13" of semiconductor substrate 12, and an active device region 16’ adjacent



20 Internediate structural |ayer 22 may then be renoved from above
diffusion region 17 to expose sane by known processes, such as by masking
mul ti -1 awed 02/64puct ure 10 and patterning internedi ate strRCT/US@l41kEyer 22
with wet or dry etchants, which preferably etch the material of
intermediate structural layer 22 with selggtivity over the material of
diffusion region 17. Further processing of multi-layer structure 10 25 may
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be defined in the underlying passivation layer 24’ during a subsequent etch step. Mask 26’
comprises a material that is resistant to the etchant of the present invention (i.e., the
20  etchant does not etch mask 26’ or etches mask 26’ at a relatively slow rate compared to
the rate at which passivation layer 24’ is etched). The areas of passivation layer 24' that
underlie mask 26’ are protected from the etchant during the subsequent etch step.
The removal of material of passivation layer 24’ through mask 26 is depicted in
FIG. 7. An etchant 30, which is introduced into an etch chamber (not shown) either
25  with or without a carrier gas, attacks the areas of passivation layer 24’ that are exposed
through openings 28’ of mask 26’. Known dry etch processes, such as those listed
previously herein with reference to the use of etchant 30 as depicted in FIG. 3, may be
used with the inventive etchant in the process of the present invention. Etchant 30,
which comprises a C,H,F,-containing etchant of the present invention, etches an
30  aperture 32’ through passivation layer 24’ in a substantially vertical fashion until
diffusion region 17’ is exposed, as shown in FIG. 8. As passivation layer 24 is etched

through aperture 28" down to diffusion region 17, sidewall spacers 20’, which are



defined in the underlying passivation |layer 24' during a subsequent etch
step. Mask 26' conprises a material that is resistant to the etchant of
t he presevio oz/oB4enti on (i.e., the 20 etchant does not et chP@BER01282750r

etches mask 26' at a relatively slowrate conpared to the rate at which
passivation |layer 24' is etched). The ar eg of passivation |layer 24' that

underlie mask 26' are protected fromthe efchant during the subsequent etch

step. The re 4Rt el | . tvation | aye ' through mask ,26' is
depicted in nlﬁ—)}%\gd §F Sl{&rcﬁogle léé)ﬁaen&j %l%%ﬁ%ﬁ%ég% a?%e>|;p2>¥? Ogﬁéig&optﬁ{;toa%g U Sjén
chanber (not whhowtbelistshestandfallyktched) br Wetdiehdtl afa Sldtvet Bite BRaf thedbiteds kehidhe

areas of passivation layer 24' that are exposed through openings 28 of
mask 26. Knowpassivgtianlayer ghoisetched., Aflgrthegxposed seeap of pasdivatimmdeyes 24/ haveer ei n

with referenc f h s..depi ¢ in FlG. y. be used
with the i nve%felh\%éhg@crﬁ%%tﬁi Hl%&%g?%%l%‘gegsb g Pé?“‘%ﬁéE%agégegm°W§%%%§ pali?sc hant
30, whicls cowpshingesr ebchidbebimiqueen Eedhant i AiChafdablf etch& d¥hes shitor A¥EAL i on,
etches an 30 aperture 32" through passivation |ayer 24" in a substantially
vertical fashWih selegtivity oyes m@v@wegé@p% siigon grangshso meteriabef diffesion i n FI G,

8. As passivaltei %%]I_7ayer 24" is etched through aperture 28 down to

di ffusion regi gh 1 ', sidewal|l spacers 20', which are WD 02/03439

PCT/ US01/ 41275 - 1Burtief pesteSingSoflindelaydt soahc#@reqi’ Siak tlg@dbeohdh @&t astr@®wn
exposed within contact aperture 32' without being substantially etched, or
are etched atinghepiwee. fafosmiarondedive supetus inghntept withdigfusian region By/pr 24"

is etched,y After t S . S| Ll on | ayer. 24!, haye . .be
etched sk e g SERIEE R BlRS o RRR kA eny S opelk B T Be
such as 5 wastimguel asﬁtrﬂhh%metseﬁmﬂm@&esék elvafion3 Bupherlyisghsvidinky et ches

doped silicon dioxide wth selectivity over conductively doped srlicon or
anot her mat er astrasiong pf omsy ofithe prgsently preferret embrsimpnte c Sisajlarly, whernul ti - | ayer

structure 10 . ted as kno d.n.th rt  (.e. t.a forma
conduct i ve stfuc dﬁ%@?ﬁpglgﬁ'gggﬁ&%ﬁ%gedﬁ?‘?ﬁg ch%%?%n‘%ﬁm&o%bﬁflpﬁ%gh t he
foregoi ng desgbppbf e pearshtEhvEntiBRNThS RRPE bF s intERRA i R fididaRed and
construed as |imting the scope of the present invention, but nerely as

provi di ngld i | kimised enly by thegpensied claims ansl theie lagal dqpivpleatseratiead thamhydherent s.

Sinilarly, ot : i nent s,,0f . the i t] .be. deyi sed whj.ch_do not
depart 11 om 1 REeSHErREATRR, ylackORe, (HGBh Bl MRoTerste Mt aione o ™
this inventi ogisdised hBRAEWRICE fall wilhis Heatleamitth abd stopy dfaHe BRI Ay td e appended

clainms and their |egal equivalents, rather than by the
embraced within their scope. :



foregoi ng description. Al additions, deletions and nodifications to the
invention as disclosed herein which fall within the neaning and scope of

t he cl ai woar/@s48o be enbraced within their scope. WO 02/ BGI/BS01/41275

PCT/ USO1/ 41275 -14 CLAIMS VWhat is clained is: 1. A sem conductor device,
conprising: a sem conductor substrate inglyuding an active surface; 5 at

| east one undoped silicon oxide structure over said sem conduct or
substrate; and at |east one doped silicef gxigle structure positioned at

| east partially over said at |east one undoped silicon oxide structure and
i ncl udi ng at Whasis claimedsisdewal | oriented substantially perpendicular to a

pl ane of said substrate, said 3 | east one sidewall termnating at said at

| east one undoped 5il i cOFCRHCORIUEOLIEVIRE: SRIAPTSTE § active 10 surface being
at | east parta@éduuorﬁmef&@ﬁbshaﬁe%&bm aﬁa&%@hﬁﬁ&ld at |east one sidewall.
2. The sem conductor device of clal n% wherein $aid at | east one sidewall
conprises 5a sitdeastbhe mf.do;md sipeont axide stafstBe o?érsaﬁleammmndumhmubdme candof
claiml1, wherein said,at gast aone sidewal |, . gast paril ally . f{'?nes an
aperture thr o%fdﬁasgalil%d%’[edls 15010 OFYHE STYIRE pQS‘It‘PE?f’nat castipartially, Qier Spid at lepsty
The se conduct or gighifiped sifildH Sido st ABkindlr egft%egﬂ%wqﬂsﬁ%ed
silicon oxide structure conprises borophosphos te glass,

phosphosi | i cat e gl sbstanially pegrendichiiac tit £plghasSsaidsubdirgte, sseid 4t doasiumieaidesialli ce
of claim1, wherein sald at Ieasi one undoped .. 25 silicon oxide structure

conprises an i nsul &ITPatREGY S gt legstoge PP‘?ﬂeSﬂF‘iOﬁéhOXGde Sﬁﬁl@t"é‘érﬁ?’é&%&%t or
devi ce ofyccl ai m 5, oiBeE gL §?ﬂe£’st gﬁmaﬁ? o@é@la@ﬁ%&?ﬂtgg% glcﬂdca.?[ba

structure conprises a S|de acer acent sali uctive |ne 30 7.
The sem conduct or sidewalle of claim 6, mherein at least a portion of said

si dewal | spacer is exposed through an aperture of said at | east one doped
silicon oxide structure defined by said at | east one sidewall.

2. The semiconductor device of claim 1, wherein said at least one sidewall

comprises a sidewall of an aperture.

15
3. The semiconductor device of claim 1, wherein said at least one sidewall
at least partially defines an aperture through said at least one doped silicon oxide
structure.
20 4. The semiconductor device of claim 1, wherein said at least one doped

silicon oxide structure comprises borophosphosilicate glass, phosphosilicate glass, or

borosilicate glass.

5. The semiconductor device of claim 1, wherein said at least one undoped

25  silicon oxide structure comprises an insulative cap over a conductive line.

6. The semiconductor device of claim 5, wherein said at least one undoped

silicon oxide structure comprises a sidewall spacer adjacent said conductive line.

30 7. The semiconductor device of claim 6, wherein at least a portion of said
sidewall spacer is exposed through an aperture of said at least one doped silicon oxide

structure defined by said at least one sidewall.



WO 02/ 03439 PCT/ US01/ 41275 -15 8. A nmethod for patterning doped silicon

di oxi de, conprising: disposing a nmask material over the doped silicon

di oxi de; wavrexsd ng said nask material to expose sel ect edPeBGs@ana21f t he
doped silicon dioxide; and 5 dry etching said exposed sel ected regions
with an etchant conprising C2H,, Fy, where . is an integer fromtwo to
five, inclusive, where y is an integer from one to four, inclusive, and
where x plus y equals si V& e doped
silicon dioxide ovgr un opegagﬁﬁ?%gﬁ%g&nﬁﬁgdhﬁc ?%onn%8¥m% de. 10 9. The
met hod of cl adisp&@ingduansgk matedalcdbver ﬂﬁ@l@petgsﬁmnomm&g material conprises

di sposi ng a phot oi.mageabl e materjal. 10. The method of claim9, wherein

sai d patterni P& eé%‘ﬁ%?ar@ gask Bﬁtﬁ“@i ﬁ%%@?easﬁkﬁtedIglqﬂs ofthedepedrgigon fiokidgi m 8,
wherein said dispogiyg said mask material conprises disposing a

non- phot oi mageabl e material. 12. The nethod of claim8, further conprising
providi ng San étyciciingppidiagdesed ikctddaegionedith ah bichimt dbmsiislag aid Fetwikdrag isai d
exposed sel ected regjons dqown to said etch stop.,13. The method of claim
12, wherein said pPoWeEChHoRLW® teds, @ﬁlBﬁv%dﬂ‘ﬁFq Bisan igessrifiammgnee oB6h st op
conpri si ng undopedgé fuliy %dqiz}fé)fé:g lusg%gﬂxélls s&hﬁg@fdhe?&aﬁi 1s%£1@%tme]tgr th‘é’her ein
sai d providing said etch stop p “conpri sing
silicon nitride. 150pe'ﬂfsﬁlcbﬁtihmcﬂe0fveﬁh@ddﬁie$ mhtﬂdﬁedhemﬂe aied slliebnynitgidehi ng i s
effected using a 30 technique selected fromthe group conprising reactive
ion etching, plasma etching, high- density plasma etching, point plasm
et chi ng, gnetic pon e I C . 0 275
enhanced gzactlve ?on e&HEF%gPdgF gﬁg%éﬁ'éﬁgﬁ%ﬁmﬁéqgﬂggmﬁgﬁéeﬁgﬁl%é, and
el ectron cyctahprises deposixge photoimageable material.

16

10.  The method of claim 9, wherein said patterning comprises
photolithography.
15
11.  The method of claim 8, wherein said disposing said mask material

comprises disposing a non-photoimageable material.

12.  The method of claim 8, further comprising providing an etch stop under
20  the doped silicon dioxide and etching said exposed selected regions down to said etch

stop.

13, The method of claim 12, wherein said providing said etch stop comprises
providing an etch stop comprising undoped silicon dioxide.
25
14.  The method of claim 12, wherein said providing said etch stop comprises

providing an etch stop comprising silicon nitride.

15.  The method of claim 8, wherein said dry etching is effected using a
30  technique selected from the gioup comprising reactive ion etching, plasma etching, high-

density plasma etching, point plasma etching, magnetic ion etching, magnetically



16. The method of claim@8, wherein said dry etching conprises reactive ion
5 etching. 17. The nethod of claim8, wherein said dry etching conprises
hi gh pl aswao02/ex4shi ng. 10 18. A process for selectively ete@imgoiaidsped
silicon dioxide structure, conprising: exposing the doped silicon dioxide
structure and at least a portion of an adjjgcent undoped silicon dioxide
structure to an etchant conprising C2ZHXFF, where x is an integer from

th to fi [ ' SV = | f . i pcl usive, 15
and x pius y SHAFE el ich 4 SyAE b ERRharkbRIONE B MRASE, W ¢

sai d et chant wdcldimutresonastéeanti ally etching said adjacent undoped silicon
di oxi de structure. 19. A dry etchant for etching doped silicon dioxide with
selectivity over 20 undoped silicon dioxide and silicon nitride,

conprising: a conpghnent i t fqr. HFE - .where..x i s an
i nteger fromthr eep(?'o f}rgéel},ﬂe?%gloggllaglg?% %ﬁg&%ﬁlﬁidﬁn i fé‘B’fe‘?es FERBIR t o
three, ind usétesihgand where x + y equals six. 25

17.  The method of claim 8, wherein said dry etching comprises high plasma
etching.

10 18. A process for selectively etching a doped silicon dioxide structure,
comprising;
exposing the doped silicon dioxide structure and at least a portion of an adjacent
undoped silicon dioxide structure to an etchant comprising C,H.F,, where x is an
integer from three to five, inclusive, y is an integer from one to three, inclusive,
15 and x plus y equals six; and
etching the doped silicon dioxide layer with said etchant without substantially etching

said adjacent undoped silicon dioxide structure.

19. A dry etchant for etching doped silicon dioxide with selectivity over
20  undoped silicon dioxide and silicon nitride, comprising:
a component having the general formula C,H.F,;
where x is an integer from three to five, inclusive;
where y is an integer from one to three, inclusive; and
where x +y equals six.
25



