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METHOD FOR SELECTIVE OXIDE ETCHING IN PRE-METt\L DEPOSITION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to the field of microelectronics fabrication. More particularly, 

the invention relates to the removal of dielectric material during fabrication of closely spaced 

structures employed in microelectronics fabrications. 

2. Description of the Related Art 

Microelectronics fabrications employ layers of microelectroni_cs materials formed 

over substrates and patterned to embody the active devices and other components which. are 

interconnected to form the circuitry of microelectronics fitbrications. The formation of low 

resistance electrical contacts is an important. factor in achieving the desired circuit perfonnance in 

such microelectronics fabrications. Increased density of components employed within 

·microelectronies fabrications has resulted in closer.spacing between the structures which 

constitute the components such as low resistance electrical contacts among others. 
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Electrical contacts·Iilay be fonned employing metal silicide coinpound·conductor 

materials which have low electrical resistance. When such silicide materials are employed in 

microelectronics fubrications in such a fushion as to form self-aligned silicide and contact regions. 

such contacts are commonly reforred to as salicide ( ~elf-aligned silicide ) contacts. S~lf aligrunent 

of the salicide contact may be achieved, for examp]e, by etching through a dielectric layer to fonn 

contact regions in an underlying silicon conductor layer. After deposition of the appropriate metal 

. layer, a treatment such as rapid thermal heating brings about formation of the metal silicide 

compound layerin the contact regions only, with the superfluous metal being removed. Adjacent 

to salicide contact layers commonly are formed dielectric spacer layers. 

Salicide contacts and contact layers have become increasingly ~idely employed in 

microelectronics fabrications. The self-aligning feature and inherently low electrical resistance ·of 

the silicide materials are especially important as dimensions and ground rules have diminished. 

The formation of salicide contacts is not without problems, however. 

For example, the Uru:nasked dieleci:ric layer which is adjacentto the masked salicide 

block etch layer prior to selective salicidation ofthe microelectronics fabrication must be 

subsequently removed prior to further processing. Customarily, silicon oxide layers are employed. 

as salicide block etch layers. The subsequent removal of silicon oxide by chemical etching, . 

particularly in narrow gaps, may result in damage to other silicon oxide layers, in particular gap 

filling silicon oxide layers in shallow isolation trenches, field oxide isolation layers and the like. 

It is thus toWaI"ds the goal of improved methods for removing dielectric material 

employed within microeleetronics fabrications with closely spaced features such as employed for 

· salicide electrical contact foniiation that the present invention is generally directed. 

Various methods have been disclosed for employing and removing· dielectric layers 

employed in forming salicide contacts within microelectronics fabricati<ms. 
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For example, Yoo, in U.S. Pat. No. 5,-573,980, discloses a method for forming self 

aligned silicide contacts. in a silicon integrated circuit without stringers or stray silicide conductor 

paths. The method employs a thin polysilicon layer patterned so as to cover only the contact . 

region desired. A metal layer such as titanium is then deposited over the silicon and the titanium 

silicide contact layer formed, the· excess titanium then being etched away. 

Further, Naem, in U.S. Pat. No. 5, 780,349, discloses a method for fonning self­

aligned gate. souree and drain cobalt silicide contacts to MOSFET devices. The method employs 

ion implantation of a dopant into the patterned polysilicon layer first formed over the gate, s~urce 

and drain electrode areas, followed by thermal annealing to disperse and activate .the dopant. Then 

a layer. of cobalt is formed over the patterned polysilicon layer and a· second ion implantation with 
. . . 

heavy ions employed to mix the cobalt and silicon materials at their interface. A second rapid · 

thermal annealing is then employed to form the cobalt silicide salicide contacts. 

Still further, Huang, in U.S; Pat. No 5,863,820, discloses a method for fonning 

contacts to memory and logic circuits on the same chip, employing salicide contacts for the logic· 

circuits and SAC contacts to the memory circuits. The method employs a protective coating of 

silicon oxide to mask the memory device portion of the chip so that the salicide contacts may be 

formed on the logic device portion of the chip. J"hen, while the logic device portion is protected, 

the memory device portion is provided with self-aligned contacts (SAC). 

Finally, Pan et al., in U.S. Pat. 5,869,396, disclose a method for fonning a self­

aligned polycide gate electrode within a field effect transistor (FET) wherein the metal silicide 

portion of the gate electrode does not encroach upon adjacent device areas. The ·method employs 

a patterned polysili~n layer whose surface is exposed by planarizing an overlying blanket 

insulator layer. The exposed patterned polysilicon layer is then covered with a patterned metal 

silicide layer, so as to form a polycide gate electrode 
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Desirable in the art of microelectronics fabrication are additional methods for 

fonning and removing dielectric layers employed in forming salicide contacts selectively and with 

attenuated degradative eftects. 

It is towards these goals that the present invention is generally and more 

specifically directed. 

SUMMARY OF THE INVENTION 

It is a first object of the present invention to provide a method for complete 

removal of dielectric layers from selected regions of substrates employed within microelectronics 

fabrications 

It is a second object of the present invention to provide a method in accord with 

the first object of the present invention. where the.unmasked dielectric layer outside the salicide 

block etch layer is readily removed selectively between· closely spaced structures with attenuated .. 

degradation of the microelectronics fabrication. 

It is a third object of the present invention to proVide a method in accord with the 

first method of the present invention and/or the second object of the present invention, where the 

.method is readily commercially implemented. 

In acc0rd with the goals of the present invention, there is provided a method for 

removing completely dielectric layers formed upon a substrate employed within a microelectronics· 

tabrication from regions wherein closely spaced structures such as self-aligned silicide or salicide 

electrical contacts have been fabricated, with attenuated degradation of the microelectronics 

fabrication. To practice the invention, there are first provided closely spaced structures within a 

substrate employed within a microelectronics fabrication. There is formed over the substrate a 
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salicide block layer employing silicon containing glass dielectric material which may be selectively 

doped. There is then formed a patterned photoresist etch mask layer over the substrate. 

Employing the patterned photoresist etch mask layer, there is then etched the pattern of the 

desired salicide contact region through the salicide block layer to remove completely silicon 

containing dielectric block layer without degrading other features of the substrate surface, in 

particular the silicon oxide dielectric material formed within the shallow trench isolation fayer. 

The present invention may be employed to form selective regions for salicide 

contact fabrication on silicon substrates or silicon layers formed upon substrates employed within 

microelectronics fubrications including but not limited to integrated circuit microelectronics 

fabrications, solar cell microelectronics fabrications, charge coupled· device microelectronics 

fabrications, ceramic substrate microelectronics fabrications and flat panel display 

micl'.Ot'lectronics fabrications. 

The present invention employs methods ~d materials which are known in the art 

of microelectronics fabrication. but arranged in a novel order and sequence. Therefore the method 

of the present invention is readily commercially implemented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects, features and advantages of the present invention are understood 

within the context of the Description of the Preferred Embodiments as set forth below. The 

Description of the Preferred Embodiments is understood within the context of the accompanying 

drawings, which form a material part of this disclosure, wherein: 

Fig. 1, Fig. 2 and Fig. 3 are directed towards a general embodiment of tlie present 

invention which col\Stitutes a first preferred embodiment of the present invention. Fig. 1 to Fig: 3 

iUu_strate the formation upon a substrate employed within a microelectronics fabrication of a 

silicon containing dielectric salicide block layer with improved properties. 



Fig. 4, Fig. 5 and Fig. 6 are directed towards a more specific embodiment of the 

present invention which constitutes a second preferred embodiment of the-present invention. Fig. -

4 to Fig. 6 illustrate the formation upon a silicon substrate employed within an integrated Circuit 

microelectronics fabrication of a doped silicon oxide salicide block layer with improved properties 

for subsequent formation of self-aligned titanium silicide contacts because of complete removal of 

the dielectric layer with attenuated degradation of the integrated circuit microelectronics · 

fabrication. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention provides a method for fonning upon a silicon substrate 
- -

employed within a microelectronics fabrication a silicon containing dielectric salicide block layer 

with improved properties of subsequent complete removal with attenuated-degradation of the 

microelectronics fabrication. 

First Preferred Embodiment 

Referring now to Fig. 1 to Fig. 3, there is shown a series of schematic cross­

sectional diagrams illustrating the results of forming selectively upon a silicon substrate employed 

within a microelectronics fabrication, and having formed therein a shallow isolation trench filled 

with silicon oxide, a dielectric layer with improved properties in accord with a general 

embodiment of the present invention which constitutes a first preferred embodiment of the present 

invention. Fig. 1 is a schematic cross-sectional diagram of a microelectronics fabrication at an 

early stage in its fabrication. 
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Shown in Fig. 1 is a silicon substrate l 0 employed within a microelectronics 

fabrication having formed within it a shallow trench isolation (STI) trench 11 filled with dielectric 

material, closely spaced adjacent patterned transistor gates 12a and 12b with dielectric spacers 13, 

and a companion isolated patterned transistor gate 12c with dielectric spacers 13. Fo!med over 

the silicon substrate and features· is a salicide block dielectric layer employing a doped silicon 

containing dielectric material 14. Formed over the substrate is a patterned photoresist etch mask 

layer 16. 

· With respect to the silicon substrate 10 shown in Fig. 1, the silicon substrate 10 

may be the silicon substrate itself employed within the microelectronics fabrication. or 

alternatively the silicon substrate I 0 may be comprised of any of several silicon microelectronics 

layers formed over the substrate employed within a microelectronics fabrication. Preferably th~ . 

silicon substrate I 0 is a (I 00) orientation single crystal silicon semiconductor substrate of either p­

or n-type doping. 

With respect to the shallow trench isolation (STI) trench 11 filled with dielectric · · 

material, the shallow isolation trench 11 is formed within the silicon substrate 1 O employing 

methods which are known in the art of microelectronics tabricatiOn. Preferably the shallow 

isolation trenches are filled with a silicon oxide_ dielectric material tbrmed employing high density 

plasma chemical vapor deposition (HDP-CVD) or low pressure chemiCB:l vapor deposition 

(LPCVD) followed by densification from thermal annealing at temperatures from about 800 to 

about 1200 degrees centigrade. 

· With respect to the Ptittern~ transistor gates 12a, 12b and 12c shown in Fig. 1, 

the patterned transistor gates l 2a, 12b and 12c are formed employing microelectronics materials 

chosen from the group consisting of microelectronics conductor materials, microelectronics . 

semiconductor materials and microelectronics dielectric materials. The transistor gates 12a, 12b 

and l 2c are formed and patterned employing methods as are known in the art of microelectronics 

fabrication. Preferably the transistor gates are formed employing polycrystalline silicon gate 

· electrode layers with or without metal silicide layers and silicon oxide dielectric gate insulating 
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layers. With respect to the dielectric spacers 13 sho'\\ril in Fig. 1, the dielectric spacers 13 are 

preferably silicon oxide ?T silicon nitride dielectric materials fom1ed employing methods and 

materials as are known in the art of microelectronics fubrication. 

With respect to the doped silicon containing dielectric layer 14 shown in Fig. 1, the 

doped silicon containing dielectric layer 14 is formed employing methods as are known in the art 

of microelectronics fabrication including but not limited to plasma enhanced chemical vapor 

deposition (PECVD) methods, sub-atmospheric chemical vapoi: deposition (SACVD) methods, 

high density plasma chemical vapor deposition (HDP-CVD) methods, physieal vapor deposition 

(PVD) sputtering methods, spin-on-glass (SOG) and spin-on-polymer (SOP) methods. Preferably 

the silicon containing dielectric layer 14 is a doped silicon oxide dielectric material formed 

employing plasma enhanced chemical vapor deposition (PECVD) in accord with the following 

process conditions: (1) tetra-ethyl-ortho-silicate (TEOS) silicon source gas at a flow rate of about 

1 to about 10,000 standard cubic centimeters per minute (seem); (2) triethyl boron and/or 

triethylphosphate dopant gases at a flow ra:te of from about 0.5 to about 1000 standard cubic 

centimeters per minute (seem) total; (3) ozone or oxygen gas at a flow rate of from about 1000 to 

about 10,000 standard cubic centimeters per minute (seem); (3) pressure from about 0.1 to about 

600 torr; (4) temperature of from about 100 to about 600 degrees centigrade; (5) pt>wer from 

a]?out 200 to about 2500 watts; (6) radio frequency from 350 kiloHertz (kHz) to 13.56. 

megaHertz (rnHz); and (7) nitrogen gas or inert gases helium or argon at a flow rate of about 

1000 to about 20,000 standard cubic centimeters per minute (seem). The processing oonditions · 

above may also be applied for the formation of doped silicon oxide dielectric layer 14 employing 

SACVD method with the exclusion of radiofrequency power. 

With respect to the patterned photoresist etch mask layer 16 shown in Fig. 1, the 

patterned photoresist etch mask layer 16 is formed employing methods and materials as are 

conventionally employed in photolithographic fabrication of microelectronics t8brication_s. 

Referring now more particularly to Fig. 2, there is shown a schematic cross­

sectional diagram illustrating the results of further processing of the microelectronics fabrication 
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whose schematic cross-sectional diagram is shown in Fig. l. Shown in Fig. 2 is a microelectronics 

fabrication otherwise equivalent to the microelectronics fabrication show11 in Fig. 1. but where 

there has been etched away selectively the doped silicon containing glass dielectric layer 14 over 

the shallow isolation trench 11 and adjacent gate electrodes regions l 2b and l 2a, employing the 

patterned photoresist etch mask layer _16 and an etching environment 18. A residual amount 19 of 

salicide block layer may be left, particularly within narrow spaces. 

With respect to the etching environment 18 shown in Fig. l, the etching 

environment 18 is a dry plasma reactive ion etching environment. Preferably the dry plasma 

reactive ion etching environment 18 employs the t~llowing process conditions: ( 1.) etching gases 

comprising two or more of the following gases: tetrailuoromethane, pertluorobutene, 

hexafluoroethane, tetrafluoroethylene, trifluoromethane; carbon monoxide, and oxygen with 

argon inert gas at a total flow rate of about 5 to about 5000 standard cubic centimeters per 

minute; (2) helium carrier gas at a flow rate of from about.200 to about 10,000 standard cubic 

centimeters per minute (seem); (3) temperature from about 20 to about 550 degrees centigrade; 

(4) power from about 50 to about 4000 watts; (5) frequency 13.56 megaHertz (mHz); and (6) 

pressure offtoIIi about 5 to about 2000 milliTorr. 

Referring now more particularly ~o Fig. 3, there is shown a schematic cross­

sectional diagram illustrating the results of further processing of the microelectronics fabrication 

whose schematic cross-sectional diagram is shown in Fig. 2. Shown in Fig. 3 is a giicroelectronics 

&brication otherwise equivalent to the microelectronics fabrication shown in Fig. 2, but where 

there has treated the substrate to remove the dielectric layer residue 19 by. treatment with a 

second etching environment 20. Subsequently the patterned photoresist etch mask layer 16 has 

been stripped away to prepare the silicon substrate for subsequent deposition of metal for salicide 

formation at the exposed conduCtor regions 12a and 12b. Preferably the patterned photoresist 

etch Inask layer 16 is stripped followed by the removal of the dielectric layer residue 19 by means 

of treatment to the second etching environment 20. 
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With respect to the second etching environment 20 shown in Fig. 3, the sec.and 

etching environment 20 is a vapor etching environment. Preferably the vapor etching environment 

employs anhydrous hydrogen fluoride (HF) in an FSI Excalibur vapor etching system 

.commercially available from FSI International, 322 Lake Hazeltine.Drive, Chaska, Mn, USA 

55318-1096, or alternatively from DNS (Dai-Nippon Screen}, Teranouchi-agaru 4, Horikawa­

dori, Kamigyo-ku, Kyoto 602, Japan 

With respect to the preferred vapor etching environment 20, the preferred vapor 

etching environment employs the following process conditions: ( 1) temperature from about 40 to 

about 100 degrees centigrade; (2) hydrotluoric acid temperature of from about ~4 to about 60 

degrees centigrade; (3) anhydrous hydrogen fluoride (HF) temperature of from about 24 to about 

60 degrees centigrade; (4) chamber exhaust pressure of from about SO to about 250 pascals (pa); 

(5) nitrogen carrier gas at a gas flow rate of from about 2 to about 100 liters per minute (I/min). 

The selectivity of the anhydrous HF etch environment is greater than 500: 1 with 

respect to the etch rate of the B-P doped silicon oxide dielectric material residue found between 

closely spaced surface teatures compared to the undoped silicon oxide dielectric material fiJJing 

the STI trench, which is formed employing HDP,.CVD method or LPCVD method followed by 

thermal annealing for densification. 

The first embodiment of the present invention provides suitable regions on a 

substrate employed within a microelectronics fabrication for forming salicide electrical contacts 

vvith improved properties; due to complete removal ·of residual silicon containing dielectric 

material employed as a salicide block layer, vvith attenuated degradation to other portions of the 

· fabrication. In particular, since there is no need to remove completely the doped silicon oxide 

block layer dielectric material, the ·susceptible silicon oxide dielectric material in the shallow 

trench isolation (STI) ~egions is not attacked or otherwise damaged. 
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Second Preferred Embodiment 

Referring now more particularly to Fig. 4 to Fig. 6, there is sho~n a series of 

schematic cross-sectional diagrams illustrating the formation upon a silicon substrate employed 

within an integrated circuit microelectronics filbrication a doped silicon oxide dielectric salicide 

block layer with improved properties for forming subsequently titanium silicide self-aligned 

electrical contacts upon the silicon substrate, in accord ·with a more specific embodiment of the 

present invention which constitutes a second preferred embodiment of the present invention. Fig. 

4 is a schematic cross-sectional diagram of an integrated circuit microelectronics fabrication at an 

early stage in its fabrication in accord with the second preferred embodiment of the present 

invention. 

Shown in Fig. 4 is a silicon substrate 30 within which is formed an integrated 

circuit comprising a number of closely spaced patterned transistor gates 32a, 32b and 32c, and a 

shallow trench isolation (STI) trench region 34 filled with a silicon oxide dielectric material. 

Fonned on the sides of the patterned transistor gates 32a, 32b and 32c are dielectric spacers 33. 

Formed over the substrate is a dielectric s8licide block layer comprised of an undoped dielectric 

layer 35 and a doped dielectric layer 36. Prefer$1y the undoped dielectric layer 35 is of lesser 

thickness than the doped dielectric layer 36. Formed over the dielectric salicide block layer is a 

patterned photoresist etch mask layer 38. 

With respect to the silicon substrate 30 shown in Fig. 4, the silicon substrate 30 is 

equivalent or analogous to the silicon substrate IO shown in Fig.- I of the first preferred 

embodiment of the present invention .. 

With respect to the microelectronics transistor gates 32a, 32b and 32c sho~n in 

Fig. 4, the microelectronics transistor gates 32a, 32b and 32c are analogous or equivalent to the 

transistor gates 12a, 12b and 12c shown in Fig. I of the first preferred embodiment of the present 

invention. Preferably the microelectronics transistor gates 32a, 32b and 32c are formed employing 
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polycrystalline silicon semiconductor material as gate electrode layers vvith or '\\lithoutmetal 

silicide layers and silicon oxide dielectric material as gate insulation layers. With respect to the 

dielectric spacers 33 shown in Fig. 4, the dielectric spacers are analogous or equivalent to the 

dielectric spacers 13 shown in Fig. 1 of the first preferred embodiment of the presen~ invention. 

With respect to the shallow trench isolation (STI) trench 34 shown in Fig. 4, the 

. shallow trench isolation trench 34 is analogous or equivalent to the shallow trench isolation trench 

11 shown in Fig. ~ of the first preferred embodiment of the present invention 

With respect to the doped silicon oxide dielectric salicide etch block layer 36 

. shown in Fig. "4. the doped silicon oxide dieleetric salicide block layer 36 is analogous to the 

silicon containing dielectric layer shown in Fig. I of the first preferred embodiment of the present 

invention. The silicon oxide dielectric salicide block layer may be formed of a first lower sub­

layer 35 ofundoped silicon oxide dielectric.material followed by the second upper sub-layer 36 · 

formed employing doped silicon oxide dielectric material. Preferably the doped silicon oxide 

dielectric salicide block layer 36 is formed employing plasma enhanced chemical vapor deposition 

(PECVD) methods according to the following process conditions: (1) silicon source gas tetra­

ethyl ortho-silicate(TEOS) vapor or silane (Sill.) gas at a flow rate of from about 10 to about 

5000 milligrams per minute (mg/min); (2) dopant source gases triethylborate and/or 

· triethylphosphate vapors from about 1 to about 1000 milligrams per minute (mg/min); (3) power 

from about 200 to about 2500 watts; (4) temperature from about 100 to about 600 degrees 

centigrade; (5) frequency from 350 kHz to 13.56 mHz; (6) helium or argon carrier gas flow rate 

of from about 1000 to about 20,000 standard cubic centimeters per minute (seem). The undoped 

silicon oxide dielectric salicide block layer is formed employing the aforementioned process 

conditions excepting the addition of the dopant source gases triethylborate and 

triethylphosphate .. The first lower sub-layer 3 5 of undoped silicon oxide dielectric material of the 

dielectric layer 36 is formed preferably to a thickness of from about l 00 to about 3000 

angstroms. The upper doped silicon oxide dielectric layer 36 is fomied preferably to a thickness of 

from about 1000 to about 20,000 angstroms. 
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With respect to the undoped silicon oxide dielectric layer J 5 and the doped silicon 

oxide dielectric layer 36 shown in Fig. 4, the undoped and doped silicon oxide dielectric layers 35 

and 36 respectively may alternately be formed employing sub-atmospheric pressure thermal 

chemicai vapor deposition (SACVD) method employing the same process conditions as above 

'rvith the omission of the radiofrequency power input. The undoped dielectric layer 3 5 may act as a 

barrier layer towards diffusion of dopant species from the doped dielectric layer 36. 

With respect to the shallow trench isolation (STI) ·isolation regions 34a and 34b · 

shown in Fig. 4, the shallow trench isolation (STI) regions are formed employing methods and 

materials as are known in the art of semiconductor integrated circuit microelectronics fubrication. · 

Preferably the shallow trench isolation (STI) regions are filled_ with a gap filling oontbrmal silicon 

oxide dielectric material formed employing high density plasma cheniical vap~r deposition (HDP­

CVD) method or low pressure chemical vapor deposition (LPCVD) method followed by 

densification at a temperature of from about 800 to about 1_200 degrees centigrade .. 

With respect to the patterned photoresist etch mask layer 38 shown in Fig. 4, the · 

patterned photoresist etch mask layer 38 is analogous or equivalent to the patterned photoresist 

etch mask layer shown in Fig. 1 of the first preferred embodiment of the present invention 

Referring now more particularly to Fig. 5, there is shown a schematic cross- . 

sectional diagram illustrating the results of further processing of the integrated circuit 

microelectronics fitbrication whose schematic cross-sectional diagram is shown in Fig. 4 in accord 

with the second preferred.embodiment of the present invention. Shown in Fig. 5 is an integrated 

circuit microelectronics fabrication otherwise equivalent to the integrated circuit microelectronics 

fabrication shown in Fig. 4, but where there has been etched the pattern of the patterned 

photoresist etch mask 38 into the undoped silicon oxide dielectric salicide block layer 35 and the 

doped silicon oxide dielectric salicide block layer.36 employing a subtractive etching environment 

40. Depending on the degree of over-etchirig performed, a residual amount 41 of the dielectric 

layer 35 may be still present in closely spaced regions. The residual amount 41 may also contain 

material from both undoped dieleetric layer 35 and doped dielectric layer 36. 
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With respect to the subtractive etching environment 40 shown in Fig. 5, the 

subtractive etching environment 40 is analogous or equivalent to the subtractive etching 

environment 18 shown in Fig. 2 of the first preferred embodiment of the present invention. 

Referring now more particularly to Fig. 6, there is shown· a schematic cross-

. sectional diagram illustrating the.results of further processing ofthe integrated circuit 

microelectronics fabrication whose schematic cross-sectional diagram is shown in Fig. 5 in accord 

with the second preferred embodiment of the present invention. Shown in Fig. 6 is an integrated 

circuit microelectronics fabrication otherwise equivalent to the integrated circuit microelectronics 

fabrication shown in Fig. 5, but where there has been further etched the substrate in a second 

etching environment 42 to completely remove residual material from dielectric layers 35 and 36, 

followed by stripping of the patterned photoresist etch mask layer 38, to prepare the substrate for 

eventual formation of self-aligned metal silicide electrical contacts., on microelectronics features . 

32a and 32b, not shown in Fig. 6. 

With respect to the second etching environinent 42 shown in Fig. 6, the second 

etching environment 42 is equivalent or analogous to the second etching environment 20 shown in 

Fig. 3 of the first preferred embodiment of the present invention .The selectivity of the anhydrous 

hydrogen fluoride etching environment 42 is greater than 10: 1 with respect to the etch rate of the 

undoped silicon oxide dielectric material fonned between closely spaced gates and the etch rate of 

the silicon oxide dielectric material fitting the shallow.trench isolation (STI) trench, which is 

formed employing HDP-CVD method or LPCVD method followed by thermal annealing for 

densification. 

The second preferred embodiment of the present invention provides a method for 

complete removal of silicon oxide dielectric material employed as a salicide block layer prior to 

selective formation of self aligned metal silicide ·electrical contacts on polysilicon gate electrodes. 

This is accomplished with attenuated degradation of other features of the integrated circuit 

microeleclronics fabrication. In particular, si~ce there is no need to remove completely the 
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undoped silicon oxide block layer material, the susceptible silicon oxide dielectric material in the 

ST~ regions is not partially etched away or otherwise damaged. 

_l\s is understood by a person skilled in the art, the first preferred and second 

preferred embodiments of the present invention are illustrative of the present invention rather than 

limiting of the present invention. Revisions and modifications may be made to materials. 

structures and dimensions through which is provided the preferred embodiments of the present 

invention while still providing embodiments which are within the spirit and scope of the present 

invention. 
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CLAIM 
1. A method for removing a dielectric layer, formed within a substrate employed within a 

microelectronics fabrication. from regions whereupon closely-spa~ features may be formed . 

comprising: 

providing a substrate having therein or thereon microelectronics layer features closely 

spaced;· 

forming over the substrate a silicon containing dielectric layer; 

forming over the dielectric layer a patterned photoresist etch mask layer; 

etching selectively through the dielectric layer employing a first etching environment 

regions wherein salicide electrical contacts are to be formed; and 

etching in a second etching environment the substrate to remove oomplet~ly residues prior 

to salicide electrical contact formation. 

2. The method of Claim I further comprising: 

forming selective regions for salicide electrical contact formation with attenuated 

degradative eftects on the microelectronics tabrication. 

3. The method of Claim 1 wherein the substrate is employed within a microelectronics 

fabrication selected from the group consisting of: 

integrated circuits microelectronics fabrications; 

charge coupled device microelectronics fabrications; 

solar cell microelectronics fabrications; 

ceramic substrate microelectronics fabrications; 

radiation emission microelectronics fabrications; and 

flat panel display microelectronics fabrications. 

4. The method of Claim 1 wherein the patterned microelectronics layer features are formed from · 

materials selected from the group composed of: · 

microelectronics conductor materials; 

microelectronics semiconductor materials; and 

microelectronics dielectric materials. 
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5. The method of Claim 1 wherein the silicon containing dielectric layer is formed from silicon 

oxide material which may be selectively doped employing methods consisting of: 

plasma enhanced chemical vapor deposition (PECVD); and 

sub-atmospheric pressure thermal chemical vapor deposition (SACVD). 

6. The method of Claim 1 wherein the first etching environment isa dry plasma reactive ion 

etching environment in a gas composition consisting of two or more reactive gases selected from: 

tetrafluoromethane; · 

perfluorobutene; 

hexafluoroethane; 

tetrafluoroethylene; 

trifluoromethane; 

oxygen; and 

carbon monoxide 

7. The method of Claim 1 wherein the second etching environment employs anhydrous hydrogen 

fluoride (HF). 

8. The method of Claim l wherein the selectiVe etch rate ratio of doped silioon oxide dielectric 

layer is greater than SOO: l compared to the etch r:ate of the undoped silicon oxide dielectric 

material furmed employing high density plasma chemical vapor deposition (HDP-CVD) or low 

pressure chemical vapor deposition (LPCVD) followed by thermal annealing to achieve 

densificationr 

9. A method for removing a doped silicon oxide· dielectric layer formed selectively and 

employed. upon a silicon substrate employed within a semioonductor integrated circuit 

microelectronics fabrication as a salicide block layer, regions whereupon self-aligned metal silicide 

(or sali_cide) electrical contacts may be formed comprising: 
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providing a silicon substrate having fonned therein closely spaced microelectronics layer 

features; 

forming over the silicon substrate a silicon oxide dielectric salicide block layer; 

forming over the silicon oxide dielectric salicide block layer a patterned photoresist etch 

mask layer; 

etching selectively through the silicon oxide dielectric salicide block layer employing the 

patterned photoresist etch mask layer and a first etching environment to expose the polysilicon 

gate electrodes ofthe field effect transistors selected for metal silicide formation; and 

etching the silicon substrate in a second etching environment to completely remove 

residues prior to metal deposition to fonn metal silicide electrical contacts With improved 

properties. 

IO. The method of Claim 9 further comprising: 

forming selective regions with silicon regions for metal silicide electrical contacts with 

attenuated degradation of adjacent regions such as shallow trench isolation (STI) regions. 

11. The method of Claim 9 wherein the silicon Substrate is a silicon single crystalline substrate of 

( 100) orientation of either p- or n-type doping. 

12. The method of Claim 9 wherein the closely spaced microelectronics layer features are formed 

of polycrystalline silicon semiconductor material. 

13. The method of Claim 9 wherein the silicon oxide dielectric salicide block layer is formed 

employing plasma enhanced chemical vapor deposition (PECVD) method. 

14. The method of Claim 13 wherein the silicon oxide dielectric salicide block layer may be 

formed as two sub-layers consisting of: 

an undoped first sub-layer; and 

a doped second Sllb-layer. 
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15. The method of Claim 14 wherein the first sub-layer of undoped silicon oxide dielectric 

material is formed to a thickness of from about I 00 to about 3000 angstroms 

16. The method of Claim 9 wherein the first etching environment is a dry plasma reactive ion 

etching environment formed of two or more reactive gases chosen from: 

tetratluoromethane; 

pertluorobutenemethane; 

hexafluoroethane; 

tetrafluoroethylene;. 

trifluoromethane; 

oxygen; and 

carbon monoxide 

17. The method of Claim 9 wherein the second etching environment employs anhydrous hydrogen 

fluoride (HF). 

18. The method of Claim 9 wherein the selective etch rate ratio ofundoped silicon oxide dielectric 

material formed employing plasma enhanced chemical vapor deposition (PECVD) or sub­

atmospheric pressure thermal chemical vapor deposition (SACVD) method, compared to silicon 

oxide dielectric material formed employing high density plasma chemical vapor deposition (HDP­

CVD) or low pressure chemical vapor deposition (LPCVD) followed by thCnnal annealing for 

densification, is greater than 1 O: 1. 

19. The method of Claim 9 wherein the metal silicide compound is selected from the group 

consisting of: 

titanium silicide; 

cobalt silicide;· and 

nickel silicide. 
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