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A METHOD TO IMPROVE ETCHING OF ORGANIC-BASED, LOW 

DIELECTRIC CONSTANT MATERIALS 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

The invention relates to a method of fabricating 

semiconductor structures, and more particularly, to the 

etching of organic-based, low dielectric constant materials 

in the manufacture of integrated circuit devices. 

(2) Description of the Prior Art 

With the continuing reduction in the feature size in 

the art of semiconductor manufacture, conductive traces and 

active devices are now fabricated very closely together. 

This greater proximity has led to the tremendous packing 

densities of modern ultra large-scale integration (ULSI). 

With these greater densities and closer device spacings has 

come the problem of greater capacitive coupling between 

adjacent circuit elements. 
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Traditionally, circuit elements have been electrically 

isolated primarily through the use of silicon dioxide. 

Silicon dioxide is well-known in the art as a fundamental 

building block in integrated circuit manufacture. It is 

easy to form through thermal oxidation of silicon or by 

various deposition methods. Silicon dioxide is also easy 

to reliably etch through both wet and dry chemistry. 

Unfortunately, the dielectric constant of silicon 

dioxide is relatively high. This is an advantage when 

silicon dioxide is used, for example, as a gate dielectric. 

It is a disadvantage, however, when silicon dioxide is used 

to isolate, for example, adjacent metal conductors. In 

· this application, the relatively high dielectric constant 

of the silicon dioxide can cause significant capacitive 

coupling between the metal lines. This problem is 

especially pronounced in modern OLSI circuits, where metal 

lines are formed with very small spaces between them. 

Often, these lines run relatively long distances in 

parallel (as data or address buses, for example). The 

capacitive coupling can cause problems with high-speed 

operation and with data errors due to cross talk between 

the conductors. 
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To reduce the capacitive coupling between elements in 

the circuit, while still achieving the essential electrical 

isolation, new dielectric materials have been developed and 

introduced into integrated circuit manufacturing. These 

new materials typically are based on organic compounds that 

may also contain inorganic elements, such as silicon. For 

example, spin-on-glass (SOG) materials, such as 

silsesquioxane have been introduced. Amorphous carbon 

dielectric materials and organic polymers have also been 

applied in place of silicon dioxide. These new materials 

reduce the dielectric constant of the insulating layer 

formed, thus improving circuit performance. 

There are many difficulties to overcome in using these 

new materials, however. One problem of particular concern 

is etching. Traditional methods and chemistries used for 

etching these new materials encounter problems as will be 

seen in the prior art example. 

Referring to Fig. 1, a cross-section of a partially 

completed prior art integrated circuit device is shown. In 

this example, a damascene via is being formed. A 

semiconductor substrate 10 is shown. The semiconductor 

substrate 10 could be composed of silicon or of several 
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microelectronics layers such as insulator layers and 

conductor layers. Metal traces 18 are formed in a first 

insulating layer 14 overlying the semiconductor substrate 

10. A second insulating layer 22, typically of silicon 

nitride, overlies and isolates the metal traces 18. A low 

dielectric constant material 26 comprised of an organic­

based material is applied overlying the second insulating 

layer 22. Finally, a polishing stop layer 30, typically 

comprised of silicon nitride, overlies the low dielectric 

constant material 26~ In this example, the trench to 

create a damascene via to contact the metal traces 18 will 

be constructed. 

Referring now to Fig. 2, a photoresist layer 32 

overlies the polishing stop layer 30. The photoresist 

layer 32 is patterned to form openings where trench vias 

are planned. The polishing stop layer 30 is so named 

because it will stop the polishing operation used to define 

the subsequently deposited metal material to the confines 

of the damascene trench. Here, the polishing stop layer 30 

will also act as a hard mask for etching the low dielectric 

constant material 26. 
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Referring now to Fig. 3, the polishing stop layer 30 

and the low dielectric constant material 26 are etched. 

The polishing stop layer is etched using fluorocarbon 

chemistry. Typically, the etching of the organic low 

dielectric constant material 26 is performed using an 

oxygen plasma chemistry. The typical reaction for such an 

etch is given by: 

Oxygen etching-has the advantage of generating and 

depositing little polymer onto the sidewalls of the etched 

feature. Unfortunately, the etching profile is difficult 

to control and over etching 34, sometimes called bowing, is 

often seen. These results can lead to loss of device 

yield, as well as reliability problems, through the 

creation of voids and device shorts. 

A second technique used to etch the low dielectric 

constant material 26 uses a plasma containing hydrogen gas 

and nitrogen gas. The use of hydrogen to reduce, rather 

than to oxidize the material, improves the etching control. 

The profiles produced by this type of etch chemistry are 
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better than those produced using an oxygen chemistry. The 

hydrogen reaction is typically shown as: 

The main problem with the hydrogen and nitrogen chemistry 

is one of safety. Hydrogen is highly flammable. Any 

inadvertent introduction of oxygen into the etching chamber 

can lead to an explosion. In addition, because both 

hydrogen and nitrogen gas are separately ported to the 

reaction chamber, separate utilities, including mass flow 

controllers (MFC) must be.used. 

Several prior art approaches disclose methods to etch 

low dielectric constant materials as well as uses of 

hydrazine compounds in the fabrication of integrated 

circuits. U.S. Patent 5,232,872 to Ohba teaches a process 

to form conductive connections on a semiconductor substrate 

by using N2H4 {hydrazine) and related compounds to clean 

contact openings and to catalyze deposition of metals from 

metal complexes. U.S. Patent 5,728,259 to Suzawsa et al 

discloses a process to etch silicon thin films using liquid 

hydrazine. U.S. Patent 5,888,309 to Yu teaches a method to 

etch various low dielectric constant materials where first 

6 



(' 

.. 

.. 

.. 

.. 

"F 

a fluorine containing plasma is used to etch an opening. 

Next, an oxygen plasma is used to remove the photoresist 

patterned layer and to partially etch the polymer formed in 

the opening by the fluorine etch. Finally, the polymer is 

removed by a wet chemical strip. U.S. Patent 5,759,906 to 

Lou shows a planarization process for low dielectric 

constant materials. U.S. Patent 5,888,905 to Taylor et al 

discloses a polymer formation and etchback method to form a 

low dielectric constant material on an integrated circuit. 

SUMMARY OF THE INVENTION 

A principal object of the present invention is to 

provide an effective and very manufacturable method of 

etching organic-based, low dielectric constant materials in 

the manufacture of integrated circuits. 

A further object of the present invention is to 

provide a method to etch organic-based, low dielectric 

constant materials that improves the etching control and 

profile by using a plasma containing a gas comprising a 

nitrogen and hydrogen containing molecule. 
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A yet further object of the present invention is to 

provide a method to etch organic-based, low dielectric 

constant materials that eliminates potential safety 

problems associated with the use of hydrogen gas by using a 

plasma containing a gas comprising a nitrogen and hydrogen 

containing molecule. 

Another yet another further object of the present 

invention is to provide a method to etch organic-based, low 

dielectric constant materials that requires only one 

etching gas by using a plasma containing a gas comprising a 

nitrogen and hydrogen containing molecule. 

Another yet further object of the present invention is 

to provide a method to etch organic-based low dielectric 

constant materials that also contain fluorine by using a 

plasma containing a gas comprising a nitrogen and hydrogen 

containing molecule. 

Another further object of the present invention is to 

provide a method to etch organic-based, low dielectric 

constant materials that also contain silicon by adding a 

fluorine-containing gas or a chlorine-containing ·~as to the 
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plasma containing a gas comprising a nitrogen and hydrogen 

containing molecule. 

In accordance with the objects of this invention, a 

new method of etching an organic-based, low dielectric 

constant materials in the manufacture of an integrated 

circuit device has been achieved. A semiconductor 

substrate is provided. A low dielectric constant organic­

based material is deposited overlying the semiconductor 

substrate. The low dielectric constant organic-based 

material is etched to form desirable features using a 

plasma containing a gas comprising a nitrogen and hydrogen 

containing molecule, and the integrated circuit device is 

completed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings forming a material part 

of this description, there is shown: 

Figs. 1 through 3 schematically illustrate in cross­

section a partially completed prior art integrated circuit 

device. 
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Figs. 4 through 8 schematically illustrate in cross­

sectional representation a preferred embodiment of the 

present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

This embodiment discloses the application of the 

present invention to etching low dielectric constant 

organic-based materials in the fabrication of an integrated 

circuit device. A low dielectric constant material is 

defined as one having a dielectric constant of less than 

3.5. A number of such materials are listed in the 

preferred embodiment of the present invention. It should be 

clear to those experienced in the art that the present 

invention can be applied and extended, for example, to new, 

but similar, compounds that are developed or applied to 

semiconductor manufacture. In addition, the preferred 

embodiment describes the application of the present 

invention to the formation of a single damascene via. It 

should be clear to those skilled in the art that the 

present invention can easily be applied to various 

damascene schemes, such as dual damascene. In dual 
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darnascene schemes; the interconnect will typically comprise 

a passivation layer, a first dielectric layer, an etching 

stop layer, a second dielectric layer, and a cap layer (or 

polishing stop layer) . The present invention could be 

applied to many applications where etching of low 

dielectric constant organic-based materials is necessary. 

Referring now particularly to Fig. 4, there is shown a 

cross section of a partially completed integrated circuit 

device of the preferred embodiment. A damascene via will 

be used to demonstrate the present invention. A 

semiconductor substrate 40 is provided. Although not 

specifically illustrated within the schematic cross section 

of Fig.4, such a semiconductor substrate 40 may comprise a 

substrate alone as employed within a microelectronic 

fabrication. Alternatively, the semiconductor substrate 40 

may comprise that employed within a microelectronic 

fabrication wherein the substrate has formed thereupon 

and/or thereover, and thus incorporated therein, any of the 

several additional microelectronics laye~s (for example, 

damascene or aluminum alloy metal interconnects) as are 

commonly employed within the microelectronics fabrication 

within which is employed the substrate. 

11 



·.-·-·~-

Metal traces 48 are formed in a first insulating layer 

44 overlying the semiconductor substrate 40. The metal 

traces 48 are formed as conventional in the art. For 

example, if a damascene technique were used, the first 

insulating layer 44 would first b~ deposited overlying the 

semiconductor substrate 40. Trenches would be etched into 

the first insulating layer 44 in the desired pattern of the 

planned traces. The barrier metal, which is not shown, and 

the metal layer 48 would then be deposited overlying the 

first insulating layer 44 and filling the trenches as 

conventional in the art. Finally, the excess metal layer 

48 would be removed, for example, by chemical mechanical 

polishing. The first insulating layer 44 could well be a 

· low dielectric constant material, though that is not 

necessary in this embodiment. 

A second insulating layer 52, or passivation layer, is 

deposited overlying the first insulating layer 44 and the 

metal traces 48. In the preferred embodiment, the second 

insulating layer 52 comprises silicon nitride that is 

deposited typically by a chemical vapor deposition (CVD) 

process. Since the focus of the present invention is 

etching the low dielectric constant layer, the exact 
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composition of the second insulating layer 52 is not 

important. 

The low dielectric constant layer 56 is deposited 

overlying the second insulating layer 52. The low 

dielectric constant layer 56 comprises an organic-based 

film. Several main types include amorphous carbon 

dielectric materials, organic polymers, and organic 

compounds that contain inorganic elements, such as silicon 

and fluorine. The low dielectric constant layer 56 must be 

a type of material that can be etched using a plasma 

containing a gas comprising a nitrogen and hydrogen 

containing molecule. If the low dielectric constant layer 

56 contains silicon, as in the case of silsesquioxane, for 

example, then a fluorine-containing or chlorine-containing 

gas will be added to the plasma. Typically, the low 

dielectric constant layer 56 will be deposited by a spin-on 

method or by chemical vapor deposition (CVD) . The low 

dielectric constant layer 56 is preferably deposited to a 

thickness of between about 1,000 Angstroms and 10,000 

Angstroms. 

In the preferred embodiment, the low dielectric 

constant layer 56 comprises one of the group containing: 
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poly(arylethers) - such as Flare (manufacture by Allied 

Signal}, VELOX (manufactured by Schumacher Air Products), 

and SiLK (manufactured by Dow Chemical); 

buckministerfullerenes; polyimides; benzocyclobutenes -

such as BCB (manufactured by Dow Chemical); 

alkylsilsesquioxanes; amorphous fluorocarbons; fluorinated 

polyimides; tetrafluoroethane; polytetrafluoroethylene 

(PTFE}; fluorinated poly(arylethers); and porous organic 

polymers - including poly(arylethers), polyimides, 

fluorinated polyimides, benzocyclobutanes, and 

alkylsilsesquioxanes. 

A polishing stop layer 60 (or cap layer) is deposited 

overlying the low dielectric constant layer 56. The 

polishing stop layer 60 is so named because it will stop 

the polishing operation used to define the subsequently 

deposited metal material to the confines of the damascene 

trench. The polishing stop layer 60 is preferably 

comprised of silicon nitride deposited by CVD. 

Referring now to Fig. 5, a photoresist layer 64 is 

applied overlying the polishing stop layer 60. The 

photoresist layer 64 is patterned to form openings where 
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trenches are planned for the single damascene 

interconnects. 

Referring now to Fig. 6, an important aspect of the 

present invention is described. The polishing stop layer 

60 is etched using a plasma dry etch with a fluorocarbon 

chemistry. ·The etching chemistry typically comprises one 

or more gases from the group containing: CHF3, CF4, C4F8 , and 

C2F6 • Using the polishing stop layer 60 as a hard mask, the 

low dielectric constant layer 56 is then etched using the 

novel chemistry of the present invention. A plasma 

containing a gas comprising a nitrogen and hydrogen 

containing molecule is used to etch the low dielectric 

constant layer 56. Two examples of this type of gas 

molecule are hydrazine (N2H4 } and ammonia {NH3). Other 

gases can be added as a carrier gas in combination with the 

nitrogen and hydrogen containing molecule gas. For 

example~ nitrogen, argon, helium, or xenon may be added as 

carrier gases. In addition, an optional passivation gas, 

such as methane (CH4), can be added to provide a passivation 

during the etching of the via. 

The plasma is generated in a typical fashion in a 

reaction chamber at a temperature of between about 0 
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degrees C and 300 degrees c, a wafer temperature of between 

about -30 degrees C _and 300 degrees C, and a pressure of 

between about 1 milliTorr and 1 Torr. The etching gas 

chemistry is optimized to completely etch away the 

photoresist layer 64, whereupon the polishing stop layer 60 

would then function as a hard mask during the etching. In 

the event that the photoresist layer 64 is not completely 

removed after the etching, an oxygen plasma or, preferably, 

a forming gas plasma can be used to strip the remaining 

photoresist. 

Using hydrazine or ammonia provides the advantage of 

the previously mentioned plasma that combined nitrogen gas 

and hydrogen gas. Etching of the organic-based, low 

dielectric constant layer 56 is much better controlled when 

compared to the prior art, oxygen etch. Lateral 

overetching and bowing 66 is eliminated. In addition, 

since the hydrogen is bonded to the nitrogen until the 

hydrogen ions are released into the plasma, the risk of· 

explosive reactions with oxygen is eliminated. Finally, 

since only one gas is needed, instead of two, the utility 

and mass flow control capabilities of the etching process 

are reduced. This reduces the process cost. 
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If the low dielectric constant layer 56 also contains 

silicon, as in the compound silsesquioxane, then a gas 

comprising molecules containing fluorine or chlorine atoms 

must be added to the hydrazine or ammonia gas to improve 

the etching rate of the silicon containing compound. As 

before, the etching of the low dielectric constant layer 56 

is better controlled when compared to oxygen etching. The 

process is also safer, though it does require the utilities 

and mass flow controls sufficient for two etching gases. 

Some gases that could be used include CF4, C2F6, Cl2 , CHC13, 

CHF3 , SF6, and C4Fa. 

Referring now to Fig. 7, the second insulating layer 

· 52 is etched through to the top surf ace of the metal traces 

48 to complete the via opening. Because the second 

insulating layer 52 comprises silicon nitride in this 

exemplary embodiment, it is not etched through by the novel 

etch chemistry used for etching the low dielectric constant 

layer 56. The second insulating layer 52 could be etched, 

for example, using a reactive ion etch (RIE} or high 

density plasma etch chemistry comprising gases such as: CF4, 

CHF3, CH2F2, CH3F, 02, He, Ar, Nz, and NH3. 

17 



--,·~--

Referring now to Fig. 8, the damascene via structure 

is completed as typical in the art. A barrier layer 68 of, 

for example, a refractory metal, is deposited overlying the 

polishing stop layer 60 and filling the damascene via 

trench. A metal layer 72, typically copper, is deposited 

overlying the barrier layer 68. The metal layer 72 and the 

barrier layer 68 are then polished down to remove the 

excess metal material and to confine the metal layer 72 and 

the barrier layer 68 to the damascene via trench as shown. 

The polishing stop layer 60 stops the polishing operation 

from contacting the low dielectric constant material 56. 

The integrated circuit is then finished as typical in the 

art. 

As shown in the pref erred embodiment, the present 

invention provides a very manufacturable process for 

etching organic, low dielectric constant materials by using 

a plasma comprising a gas containing nitrogen and hydrogen 

atoms and a carrier gas in the manufacture of integrated 

circuit devices. This novel method improves the etching 

control and eliminates the risk associated with the use of 

hydrogen gas in the manufacturing environment. Through the 

addition of fluorine or chlorine containing gases, low 
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dielectric constant organic compounds that also contain 

silicon can be effectively and safely etched. 

While the invention has been particularly shown and 

described with reference to the preferred embodiments 

thereof, it will be understood by those skilled in the art 

that various changes in form and details may be made 

without departing from the spirit and scope of the 

invention. 
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CLAIMS 
1. A method to etch an organic-based, low dielectric 

constant material in the manufacture of an integrated 

circuit device comprising: 

providing a semiconductor substrate; 

5 depositing a low.dielectric constant material 

overlying said semiconductor substrate wherein said low 

dielectric constant material comprises primarily organic 

materials; and 

etching said low dielectric constant material to form 

10 desirable features in the manufacture of said integrated 

circuit device wherein said etching is by a plasma 

comprising a gas containing a nitrogen and hydrogen 

containing molecule and a carrier gas. 

2. The method according to Claim 1 wherein said low 

dielectric constant material comprises one of the group 

containing: poly(arylethers) - such as Flare (manufacture 

by Allied Signal}, VELOX (manufactured by Schumacher Air 

5 Products), and SiLK (manufactured by Dow Chemical); 

buckministerfullerenes; polyimides; benzocyclobutenes -

such as BCB {manufactured by Dow Chemical); 

alkylsilsesquioxanes; amorphous fluorocarbons; fluorinated 

polyimides; tetrafluoroethane; polytetrafluoroethylene 
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10 (PTFE); fluorinated poly(arylethers); and porous organic 

polymers - including poly{arylethers), polyimides, 

fluorinated polyimides, benzocyclobutanes, and 

alkylsilsesquioxanes. 

3. The method according to Claim 1 wherein said desirable 

features comprise one of the group containing: trenches for 

single damascene structures, trenches for dual damascene 

structures, vias for single damascene structures, vias for 

5 dual damascene 'structures, contact openings, and via 

openings. 

4. The method according to Claim 1 wherein said low 

dielectric constant material does not contain silicon. 

5. The method according to Claim 1 wherein said gas 

containing a nitrogen and hydrogen containing molecule 

6. The method according to Claim 1 wherein said gas 

containing a nitrogen and hydrogen containing molecule 

comprises ammonia (NH3). 

7. The method according to Claim 1 further comprising 
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adding a passivation gas to said step of etching said low 

dielectric constant material. 

8. The method according to Claim 1 wherein said carrier gas 

comprises one of the group containing: nitrogen, argon, 

helium, and xenon. 

9. The method according to Claim 7 wherein said passivation 

gas comprises methane (CH4 ) • 

10. The method according to Claim 1 wherein said low 

dielectric constant material contains silicon. 

11. The method according to Claim 1 further comprising 

adding a gas to the plasma wherein said gas comprises one 

of the group of: fluorine-containing molecules and 

chlorine-containing molecules. 

12. The method according to Claim 1 wherein said step of 

etching said low dielectric constant material comprises a 

plasma generated in a reaction chamber at a temperature of 

between about 0 degrees C and 300 degrees C, a wafer 

5 temperature of between about -30 degrees C and 300 degrees 

C, and a pressure of between about 1 milliTorr and 1 Torr. 
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13. A method to etch an organic-based, low dielectric 

constant material in the manufacture of an integrated 

. circuit device comprising: . 

providing a semiconductor substrate; 

5 depositing a low dielectric constant material 

overlying said semiconductor substrate wherein said low 

dielectric constant material comprises primarily organic 

materials and wherein said low dielectric constant material 

does not contain silicon and does not contain fluorine; and 

10 etching said low dielectric constant material to form 

desirable features in the manufacture of said integrated 

circuit device wherein said etching is by a plasma 

comprising a gas containing a nitrogen and hydrogen 

containing molecule and a carrier gas. 

14. The method according to Claim 13 wherein said low 

dielectric constant material comprises one of the group 

containing: poly(arylethers) - such as Flare (manu~acture 

by Allied Signal}, VELOX (manufactured by Schumacher Air 

5 Products), and SiLK (manufactured by Dow Chemical}; 

buckministerfullerenes; polyimides; and porous organic 

polymers - including poly(arylethers), polyimides, 
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fluorinated polyimides, benzocyclobutanes, and 

alkylsilsesquioxanes. 

15. The method according to Claim 13 wherein said desirable 

features comprise one of the group containing: trenches for 

single damascene structures, trenches for dual damascene 

structures, vias for single damascene structures, vias for 

5 dual damascene structures, contact openings, and via 

openings. 

16. The method according to Claim 13 wherein said gas 

containing a nitrogen and hydrogen containing molecule 

17. The method according to Claim 13 wherein said gas 

containing a nitrogen and hydrogen containing molecule 

comprises ammonia (NH3) • 

18. The method according to Claim 13 further comprising 

adding a passivation gas to said step of etching said low 

dielectric constant material. 
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19. The method according to Claim 13 wherein said carrier 

gas comprises one of the group containing: nitrogen, argon, 

helium, and xenon. 

20. The method according to Claim 18 wherein said 

passivation gas comprises methane (CH4). 

21. The method according to Claim 13 wherein said step of 

etching said low dielectric constant material comprises a 

plasma generated in a reaction chamber at a temperature of 

between about O degrees c and 300 degrees C, a wafer 

5 temperature of between about -30 degrees C and 300 degrees 

C, and a pressure of between about 1 milliTorr and 1 Torr. 

22. A method to etch an organic-based, low dielectric 

constant material in the manufacture of an integrated 

circuit device comprising: 

providing a semiconductor substrate; 

5 depositing a low dielectric constant material 

overlying said semiconductor substrate wherein said low 

dielectric constant material comprises primarily organic 

materials and wherein said low dielectric constant material 

contains silicon; and 

10 etching said low dielectric constant material to form 
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desirable features in the manufacture of said integrated 

circuit device wherein said etching is by a plasma 

comprising a gas comprising a nitrogen and hydrogen 

containing molecule, a gas comprising one of the group of 

15 fluorine-containing and chlorine-containing molecules, and 

a carrier gas. 

23. The method according to Claim 22 wherein said low 

dielectric constant material comprises one of the group 

containing: benzocyclobutenes - such as BCB (manufactured 

by Dow Chemical}; alkylsilsesquioxanes; and porous organic 

5 polymers - benzocyclobutanes and alkylsilsesquioxanes. 

24. The method according to Claim 22 wherein said desirable 

features comprise one of the group containing: trenches for 

single damascene structures, trenches for dual damascene 

struct.ures, vias for single damascene structures, vias for 

5 dual darnascene structures, contact openings, and via 

openings. 

25. The method according to Claim 22 wherein said gas 

containing a nitrogen and hydrogen containing molecule 

11111111 llllf 111111 11111 111111 
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26. The method according to Claim 22 wherein said gas 

containing a nitrogen and hydrogen containing molecule 

comprises ammonia {NH3) . 

27. The method according to Claim 22 further comprising 

adding a passivation gas to said step of etching said low 

dielectric constant material. 

28. The method according to Claim 22 wherein said carrier 

gas comprises one of the group containing: nitrogen, argon, 

helium, and xenon. 

29. The method according to Claim 22 wherein said 

passivation gas comprises methane {CH4). 

30. A method to etch an organic-based, low dielectric 

constant material in the manufacture of an integrated 

circuit device comprising: 

providing a semiconductor substrate; 

5 depositing a low dielectric constant material 

overlying said semiconductor substrate wherein said low 

dielectric constant material comprises primarily organic 

materials and wherein said low dielectric constant material 

contains fluorine; and 

I 1111111 flllll lllll lltrl JI 1111 
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10 etching said low dielectric constant material to form 

desirable features in the manufacture of said integrated 

circuit device wherein said etching is by a plasma 

comprising a gas comprising a nitrogen and hydrogen 

containing molecule, a carrier gas, and a passivation gas. 

31. The method according to Claim 30 wherein said low 

dielectric constant material comprises one of the group 

containing: amorphous fluorocarbons; fluorinated 

polyimides; tetrafluoroethane; polytetrafluoroethylene 

5 {PTFE}; fluorinated poly(arylethers); and porous PTFE. 

32. The method according to Claim 30 wherein said desirable 

features comprise one of the group containing: trenches for 

single damascene structures, trenches for dual damascene 

structures, vias for single damascene structures, vias for 

5 dual darnascene structures, contact openings, and via 

opening. 

33. The method according to Claim 30 wherein said gas 

containing a nitrogen and hydrogen containing molecule 

comprises hydrazine (N2H4} 

34. The method according to Claim 30 wherein said gas 
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containing a nitrogen and hydrogen containing molecule 

comprises ammonia {NH3 ) • 

35. The method according to Claim 30 wherein said carrier 

gas comprises one of_ the group containing: nitrogen, argon, 

helium, and xenon. 

36. The method according to Claim 30 wherein said 

passivation gas comprises methane (CH4). 
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