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METHOD OF PROCESSING ORGANIC 
ANTIREFLECTION LAYERS 

BACKGROUND OF THE INVENTION 

[0001] Field of the Invention 

[0002] The invention lies in the processing technology 
?eld and relates, rnore speci?cally, to a process for the 
anisotropic dry etching of an organic antire?ection layer. 

[0003] Integrated circuits on semiconductor Wafers, pri 
rnarily made of silicon Wafers, are produced With the aid of 
planar technology. The structuring of the semiconductor 
layers in order to form the individual components is carried 
out virtually Without exception With the aid of lithographic 
technology. The desired cornponent structures are ?rst of all 
generated, via a photornask, in a thin, radiation-sensitive 
?lrn, most often an organic photoresist layer, on the oxidiZed 
serniconductor Wafer, and are transferred into the layers 
lying underneath With the aid of speci?c etching processes. 
The irradiation of the photoresist layer is carried out With 
narroW-band light, high-pressure rnercury larnps or lasers 
prirnarily being used. During the exposure, pronounced 
interference effects often occur betWeen the incident light 
Waves and those re?ected at the semiconductor Wafers, 
Which lead to line Width ?uctuations in the light on the 
photoresist layer. These line Width ?uctuations in turn unde 
sirably reduce or enlarge the structure transferred to the 
photoresist by using the mask. 

[0004] In order to reduce the interference effects, antire 
?ection layers are applied betWeen the semiconductor sub 
strate and the photoresist layer, absorb the light Waves 
re?ected back by the semiconductor substrate into the pho 
toresist layer and/or cancel them out by means of destructive 
interference. In this case, use is made in particular of 
antire?ection layers consisting of organic polymers which 
are distinguished by a high light absorption. Organic anti 
re?ection layers are additionally also suitable for planariZing 
edges and steps in the semiconductor layers. Such a leveling 
action is often required, in particular before the application 
of a metal plane, Wherein conductor tracks for Wiring the 
components of the semiconductor chip are formed. Because 
of the limited conformity of the metal sputtering coating 
Which is conventionally used, this is because the thickness 
of the rnetaliZation on steep edges on the semiconductor 
surface can be so loW that the conductor track cross sections 
turn out to be considerably loWer than on planar surfaces. In 
such areas, undesirably high current intensities then occur. 
The various possibilities of the photoresist technique With an 
antire?ection layer are described, inter alia, by Widrnann, 
Mader, and Friedrich in Technologie hochintegrierter Schal 
tungen [Technology of Highly Integrated Circuits], 1996, 
Springer. 
[0005] One variant of the photoresist technique With an 
antire?ection layer is What is referred to as the trilevel resist 
technique. Here, a so-called bottorn resist layer is sputtered 
onto the semiconductor substrate. The bottom resist layer is 
a positive resist or its resWherein can be made highly 
light-absorbing by the addition of an absorber or by high 
baking out. Onto this so-called bottorn resist layer, a spin 
on-glass intermediate layer and then a so-called top resist 
layer are applied. This toprnost top resist layer is the actually 
photochernically active layer. The bottom resist layer, on the 
other hand, ensures that virtually no light is re?ected back 
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from the semiconductor substrate into this top resist layer. In 
addition, the bottom resist layer is also made suf?ciently 
thick to level any steep steps Which are present on the 
semiconductor substrate, so that the top resist layer can be 
sputtered on With a uniform thickness Which is not in?u 
enced by these surface steps. The top resist layer is then 
exposed and developed via a mask Which contains the 
desired serniconductor cornponent structure. As a result of 
the development, the top resist layer is dissolved at the 
exposed points While the non-irradiated areas rernain 
rnasked. The spin-on-glass intermediate layer is then etched 
at the exposed points. The latter is then used as an etching 
rnask during the anisotropic etching of the bottom resist 
layer Which is ?nally in turn used as a rnasking layer for 
etching the semiconductor layer, for example silicon diox 
ide, Which lies underneath and is to be structured. 

[0006] As an alternative to the trilevel resist construction, 
a bilevel resist technique can also be used. There, the 
spin-on-glass intermediate layer is omitted. This is possible 
When the top resist structure is resistant to the bottom resist 
etching. 
[0007] Opening the organic antire?ection layer is conven 
tionally carried out With the aid of dry etching techniques, 
the following requirements being placed on the etching 
process: the anisotropy factor of the etching should be as 
close as possible to 1, in order to achieve high pro?le 
accuracy, that is to say steep resist edges. In addition, the 
mask structure is to be transferred as accurately as possible 
to the serni-conductor layer lying underneath the organic 
antire?ection layer, that is to say the etching is to be CD 
(critical dirnension) accurate. Finally, high selectivity With 
respect to the mask layer and With respect to the sernicon 
ductor layer lying underneath the layer to be etched is 
required of the etching. 

[0008] The dry etching process norrnally uses gaseous 
media, which are excited by a gas discharge in the high 
frequency alternating ?eld. The discharge process takes 
place in the vacuum area, so that a long free path length for 
the ions betWeen collisions is achieved. In order to achieve 
highly ?ne structures, the chernical/physical dry etching 
process is primarily used, Wherein, in addition to a purely 
physical removal of material by atoms or molecules being 
throWn out of the layer to be etched, chernical removal of 
material is carried out by means of a reactive gas. The most 
important etching process in the chernical/physical dry etch 
ing is reactive ion etching, oxygen prirnarily being used as 
the reaction gas for anisotropic etching of an organic anti 
re?ection layer, since oxygen forrns volatile reaction prod 
ucts With the polymer constituents. 

[0009] HoWever, since the oxygen exhibits a very isotro 
pic etching behavior and poor selectivity, further gases are 
generally mixed with the hydrogen in order to improve the 
etching behavior. In this case, use is primarily made of 
chlorine or nitrogen although not all the requirements on the 
etching process can continue to be met in the case of etching 
gas chemistry of this type. 

[0010] Although physical/chernical dry etching With an 
oxygen/chlorine chemistry is distinguished by an accurate 
transfer of the mask structure in the etching process to the 
semiconductor structure lying underneath the organic anti 
re?ection layer, the pro?le accuracy is loW, on the other 
hand, and in addition undesired concornitant etching of the 
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semiconductor layer occurs. When an oxygen/nitrogen 
chemistry is used for the chemical/physical dry etching of an 
organic antire?ection layer, although an improved selectiv 
ity With respect to the semiconductor base under the anti 
re?ection layer can be achieved, the CD accuracy, on the 
other hand, is loW. 

[0011] Etching the organic antire?ection layer With chlo 
rine as a reactive constituent is, moreover, generally not 
compatible With the subsequent chemistry for the semicon 
ductor etching, in particular When a silicon dioxide layer is 
to be etched. This is because the reaction products of the 
oXygen With the polymer constituents of the organic antire 
?ection layer can be removed from the etching chamber only 
With great dif?culty and then combined With the etching 
chemistry of the subsequent semiconductor etching process 
Which changes the etching parameters and therefore the 
etching structure in an undesired Way. 

[0012] Jpn. J. Appl. Phys. Part 1, Vol 32 (1993), pages 
747-52 discloses a process for removing photoresist (strip 
ping), Wherein the etching gas consists of OZ-CF4 and 
contains an addition of N2-H2. The process is carried out in 
an MRIE apparatus. In addition, the etching of organic ARC 
layers With 02 or OZ-HZ-Ar is disclosed by Japanese docu 
ment JP 11-150 115 A and US. Pat. No. 5,910,453. 

SUMMARY OF THE INVENTION 

[0013] The object of the present invention is to provide a 
method of processing organic antire?ection layers Which 
overcomes the above-noted de?ciencies and disadvantages 
of the prior art devices and methods of this general kind, and 
Which provides a process for the anisotropic dry etching of 
an organic antire?ection layer Which is distinguished by 
high selectivity, improved structure accuracy, and good 
compatibility With subsequent etching processes. 

[0014] With the above and other objects in vieW there is 
provided, in accordance With the invention, a process for 
anisotropically dry etching of an organic antire?ection layer, 
Which comprises etching the organic antire?ection layer 
With an etching gas composition primarily containing hydro 
gen and nitrogen. 

[0015] In a preferred mode of the invention, the organic 
antire?ection layer is etched With an etching gas composi 
tion consisting essentially of hydrogen and nitrogen. 

[0016] In the process according to the invention for the 
anisotropic dry etching of the organic antire?ection layer, 
the etching gases used are substantially hydrogen and nitro 
gen. Using this etching chemistry, physical/chemical dry 
etching is possible Wherein incipient etching of the semi 
conductor layer lying underneath the organic antire?ection 
layer is largely prevented. In this Way, using the etching 
chemistry Which, as the reactive etching gas according to a 
preferred embodiment, contains at least 80% nitrogen and 
hydrogen, a selectivity of more than 1:50 of the organic 
antire?ection layer etching in relation to etching the semi 
conductor layer lying underneath can be achieved. In addi 
tion, the reaction gas composition of nitrogen and hydrogen 
ensures accurate transfer of the structure of the etching mask 
and high pro?le accuracy of the resist edges. Finally, using 
a hydrogen/nitrogen miXture as reaction gases for etching 
the organic antire?ection layer, good compatibility With the 
subsequent semiconductor etching, in particular the silicon 

Jan. 31, 2002 

dioxide etching, is achieved, so that the etching operations 
can be carried out in the same reaction chamber. 

[0017] In accordance With an added feature of the inven 
tion, hydrogen and nitrogen are adjusted to a ratio of 1:1, 
that is, the reaction gas is composed of equal proportions of 
hydrogen and nitrogen. This reaction miXture permits highly 
accurate anisotropic etching of the organic antire?ection 
layer even in the case of very high layer thicknesses, such as 
are provided in particular if the organic antire?ection layer 
is additionally used to planariZe steps and edges in the 
semiconductor layer underneath. The organic antire?ection 
layer can be opened in a structurally accurate manner With 
such a reaction gas composition even in the case of severe 
overetching, Without the semiconductor base being attacked. 
In this case, even structures beloW 0.2 pm, in particular, can 
be achieved reliably. 

[0018] In accordance With an additional feature of the 
invention, the etching gas composition contains at least 80% 
hydrogen and nitrogen as reactive etching gases. Preferably, 
the etching gas composition contains, as reactive etching 
gases, only hydrogen and nitrogen. 

[0019] In accordance With another feature of the inven 
tion, the etching gas composition contains additives for 
improving etching gas properties in the respective dry 
etching process that is utiliZed. 

[0020] In accordance With a further feature of the inven 
tion, a photoresist layer is used as an etching mask for the 
organic antire?ection layer, and the etching gas composition 
is adjusted such that a vertical removal of the photoresist 
corresponds at most to an etching rate of the organic 
antire?ection layer. In this embodiment, When a photoresist 
layer is used as the etching mask for the organic antire?ec 
tion layer, the etching gas composition With hydrogen and 
nitrogen is set such that the vertical removal corresponds at 
most to the etching rate of the organic antire?ection layer. 
This achieves the situation Where only slight faceting of the 
photoresist layer used as the etching mask occurs during the 
etching process, and the organic antire?ection layer lying 
underneath continues to have steep edges after the etching 
process. 

[0021] In accordance With again a further feature of the 
invention, the physical/chemical dry etching With a reaction 
gas miXture of hydrogen and nitrogen is carried out using 
reactive ion etching technique in a pressure range of 2.67 to 
26.67 Pa (20 to 200 mTorr) and With a gas How of 0.17 to 
1.67 10_6m3sec_1 (10 to 100 sccm). During such an etching 
process, the etching behavior can be controlled particularly 
Well With regard to homogeneity, etching rate, etching 
pro?le and selectivity and, in addition, high reproducibility 
can be achieved. It is also preferred to carry out the reactive 
ion etching With the assistance of a magnetic ?eld, in a 
magnet ?eld of up to 120 Gauss. 

[0022] In accordance With a preferred mode of the inven 
tion, therefore, the layer is eXposed to a magnetic ?eld 
strength from 0 to 120 Gauss and processed With magnetic 
?eld-assisted reactive ion etching. 

[0023] In accordance With a concomitant feature of the 
invention, the organic antire?ection layer is etched With a 
plasma from an electron cyclone resonance plasma source, 
With an inductively coupled plasma, or a Helicon source. 
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[0024] Other features Which are considered as character 
istic for the invention are set forth in the appended claims. 

[0025] Although the invention is illustrated and described 
herein as embodied in a process for organic antire?ection 
layers, it is nevertheless not intended to be limited to the 
details shoWn, since various modi?cations and structural 
changes may be made therein Without departing from the 
spirit of the invention and Within the scope and range of 
equivalents of the claims. 

[0026] The construction and method of operation of the 
invention, hoWever, together With additional objects and 
advantages thereof Will be best understood from the folloW 
ing description of speci?c embodiments When read in con 
nection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIGS. 1A, 1B, 1C, and ID are schematic side vieW 
illustrations of the process steps in lithography With an 
organic antire?ection layer; 

[0028] FIG. 2 is a diagrammatic side vieW shoWing the 
construction of a parallel plate reactor for magnetic ?eld 
assisted reactive ion etching; 

[0029] FIGS. 3A and 3B are micrographs shoWing com 
parative recordings from etching an organic antire?ection 
layer With a chlorine/oxygen chemistry and the hydrogen/ 
nitrogen chemistry according to the invention; 

[0030] FIGS. 4A and 4B are micrographs shoWing com 
parative recordings of the etching of the ?rst metal plane 
folloWing the opening of the organic antire?ection layer 
With a chlorine/oxygen chemistry and the hydrogen/nitrogen 
chemistry according to the invention; and 

[0031] FIGS. 5A, 5B, 5C, and 5D are respective micro 
graphs shoWing recordings from the etching of an organic 
antire?ection layer With the hydrogen/nitrogen chemistry 
according to the invention after various etching times. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0032] In the planar technology for producing integrated 
semiconductor circuits, the local processing of the semicon 
ductor circuits is carried out With the aid of lithographic 
processes. The desired structures are ?rstly generated via a 
photomask in a thin radiation-sensitive ?lm on the oxidiZed 
semiconductor Wafer and are then transferred into the layers 
lying underneath With the aid of speci?c etching processes. 
In this case, the photoresist layer is intended to meet a very 
Wide range of requirements. For example, a high photoresist 
contrast and a high sensitivity, that is to say short exposure 
time, are to be provided. In addition, the photoresist layer is 
to exhibit only loW light absorption and, moreover, interfer 
ence effects betWeen incident and emergent light Waves are 
to be avoided. Additionally, high dimensional stability of the 
photoresist structures during the reactive ion etching, and 
also good removability of the photoresist mask are desired. 

[0033] In order to be able to meet the various requirements 
on the photoresist, photoresist systems are used Which are 
composed of a number of layers. In particular, an antire 
?ection layer is introduced betWeen the semiconductor sub 
strate and the light-sensitive photoresist layer, in order to 
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attenuate the light Wave re?ected back into the photoresist 
from the substrate and therefore largely to eliminate the 
interference effects. 

[0034] Referring noW to the ?gures of the draWing in 
detail and ?rst, particularly, to FIGS. 1A to 1D thereof, there 
are seen schematic cross sections of the sequential process 
steps in a bilevel photoresist technique With an antire?ection 
layer. An organic antire?ection layer 3 is sputtered onto an 
uppermost (topmost) layer 2 of a semiconductor substrate 1, 
Which is generally a silicon dioxide layer, as illustrated in 
FIG. 1A. The organic antire?ection layer 3 used here is a 
material Which is substantially similar to the photoresists 
and is made highly absorbent by adding an absorber or by 
baking out at 200°. Such an organic antire?ection layer 3 
then ensures that virtually no more light is re?ected back 
from the semiconductor surface. In addition, the antire?ec 
tion layer 3 is preferably made so thick that the steep steps 
present on the semiconductor surface can be leveled. The 
organic antire?ection layer 3 is therefore also used for 
planariZation as is required, in particular, before the forma 
tion of the metaliZation planes. Then, as shoWn in FIG. 1B, 
the actual photoresist layer 4 is sputtered onto the organic 
antire?ection layer 3. This photoresist layer 4 is subse 
quently irradiated With a laser or a high-pressure mercury 
vapor lamp, the photoresist layer 4 being exposed only in the 
desired areas by means of the interposition of a mask. The 
irradiated areas of the photoresist layer 4 are then removed; 
this is shoWn in FIG. IC. 

[0035] The photoresist layer 4 then serves as an etching 
mask for the organic antire?ection layer 3 lying underneath 
it. The etching of the organic antire?ection layer 3 is carried 
out in particular With the aid of chemical/physical dry 
etching since thereby very ?ne structures may be produced, 
such as are needed in particular to form component Widths 
of less than 0.2 pm. In this process, by means of bombard 
ment With ions in particular on the layer surface to be etched, 
a chemical/physical etching reaction is triggered. If the 
particle bombardment is carried out vertically, then the mask 
structure can be transferred into the layer lying underneath 
While maintaining its dimensions. This is shoWn in FIG. 1D. 

[0036] FIG. 2 shoWs an etching reactor for an anisotropic 
etching process in the case of an organic antire?ection layer. 
The reactor in essence comprises a housing forming a 
vacuum chamber 10 With an inlet 70 for the etching gas, a 
connection 30 for the vacuum pump, and tWo mutually 
parallel electrodes 20, 50. The semiconductor Wafer to be 
etched is located on one of the tWo electrodes. In the 
illustration, the substrate is placed on the loWer electrode 50. 
The loWer electrode 50 is also capacitively coupled to a high 
voltage 80. The upper electrode 20 is connected to the 
vacuum chamber 10 and grounded. The etching gas suitable 
for the material to be etched is fed via the inlet 70 to the 
previously evacuated vacuum chamber 10. According to the 
invention, in order to etch the organic antire?ection layer 3, 
an etching gas mixture substantially consisting of nitrogen 
and hydrogen is used. In this case, the etching gas mixture 
has, as the reactive etching gases, preferably at least 80% 
hydrogen and nitrogen. The ratio of hydrogen and nitrogen 
is preferably 1:1. The etching gas mixture can also contain 
additives Which improve the etching gas properties in rela 
tion to the conditions of the dry etching process respectively 
used. In the chemical/physical dry etching process illus 
trated in the draWings in the form of a reactive ion etching, 
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an etching gas mixture is used Which, in addition to unavoid 
able contaminants, consists only of hydrogen and nitrogen, 
Which are each present in equal proportions. 

[0037] Using control electronics on the reactor, the pres 
sure and the gas ?oW rate are kept substantially constant. 
The pressure range for etching the organic antire?ection 
layer 3 is preferably in the range from 2.67 to 26.67 Pa (20 
to 200 mTorr). The gas ?oW rate is preferably set to a value 
Within the range from 0.17 to 1.67 10'6 m3sec_1 (10 to 100 
sccm). By means of an applied high voltage, the etching gas 
mixture betWeen the electrodes 20, 50 is caused to form a 
gloW discharge. A loW-pressure loW-temperature plasma 
With ions and electrons is formed. Since the upper electrode 
20 is connected to the vacuum chamber 10 and grounded, 
the upper electrode 20 has a greater surface than the loWer 
electrode 50. This results in the loWer electrode 50 being 
charged up more negatively than the upper electrode 20. On 
the Way to the semiconductor Wafer to be etched, the ions 
from the plasma are therefore given sufficient kinetic energy 
to trigger a chemical reaction With the organic antire?ection 
layer 3. They pass vertically to the surface to be etched and 
in this Way transfer the mask prede?ned by the photoresist 
layer 4 into the organic antire?ection layer While maintain 
ing the dimensions. The etching is preferably assisted, as 
shoWn in FIG. 2, by a magnetic ?eld Which is generated by 
magnets 90 in the vacuum chamber 10. The magnetic ?eld 
compresses the plasma over the layer to be etched. As a 
result, the number of ions available for etching is increased 
signi?cantly. A magnetic ?eld of up to 120 Gauss can be 
used. 

[0038] Using a hydrogen/nitrogen chemistry according to 
the invention makes it possible to achieve high selectivity in 
etching the organic antire?ection layer 3. Since, in general, 
the density of the antire?ection layers ?uctuates sharply 
because of the topology lying underneath, in some areas of 
the antire?ection layer, high overetching must be carried out. 
The use of a nitrogen/hydrogen chemistry for etching the 
organic antire?ection layer ensures that, even in the case of 
extremely different thicknesses of the antire?ection layer, 
the semiconductor layer lying underneath does not begin to 
be etched. In this Way, With an organic antire?ection layer 
and an oxide layer lying underneath, a selectivity of 50:1 
may be achieved With a hydrogen/nitrogen chemistry. The 
etching of the organic antire?ection layer With an etching 
gas mixture comprising hydrogen and nitrogen also ensures 
highly accurate transfer of the mask prede?ned by the 
photoresist to the semiconductor layer lying underneath. The 
etching is absolutely true to the pro?le, With steep resist 
edges, so that an anisotropy factor of substantially 1 is 
achieved. In addition, losses from the organic antire?ection 
layer during the transfer of the photoresist mask to the 
semiconductor layer lying underneath the organic antire?ec 
tion layer are reliably prevented, that is to say high CD 
accuracy is achieved. 

[0039] Furthermore, the use of the hydrogen/nitrogen 
chemistry permits the etching of the semiconductor layer 
lying under the organic antire?ection layer, Wherein etching 
process the organic antire?ection layer serves as a masking 
layer in one and the same etching reactor. The etching of the 
silicon dioxide layer, generally lying underneath the organic 
antire?ection layer, is preferably likeWise carried out by 
means of magnetic ?eld-assisted reactive ion etching, a 
typical oxide etching process being carried out With the 
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folloWing process conditions. The pressure in the vacuum 
chamber is about 20 Pa (150 mTorr). The etching gases used 
are CHF3 and CF4 the gas ?oW being 0.58 10'6 m3 sec“1 (35 
sccm) or 0.42 10'6 m3 sec'1 (25 sccm). In addition, to 
improve the etching behavior, argon is fed in at a ?oW rate 
of 2.5 10'6 m3 sec'1 (about 150 sccm). The magnetic ?eld 
for assisting the etching is preferably 15 Gauss. Using the 
chemistry previously used as standard for etching the 
organic antire?ection layer, the subsequent etching of an 
oxide layer lying underneath Was not possible in the same 
etching chamber, since the chemistry for etching the organic 
antire?ection layer Was incompatible With the chemistry of 
the folloWing oxide etching. The use according to the 
invention of the hydrogen/nitrogen chemistry, Which permits 
the etching chamber used for this purpose to be used for the 
subsequent oxide etching, achieves a signi?cant time-saving 
and cost-saving effect. 

[0040] FIGS. 3 and 4 shoW electron microscope record 
ings of lithography for structuring the ?rst metaliZation 
plane in an integrated semiconductor circuit, using the 
conventional chlorine/oxygen chemistry and using the 
hydrogen/nitrogen chemistry according to the invention. 
FIG. 3A shoWs a cross section through a bilevel photoresist 
system on a silicon dioxide layer after the antire?ection 
layer has been opened With the aid of a conventional 
chlorine/oxygen chemistry. FIG. 3B represents the same 
structure after being opened With the hydrogen/nitrogen 
chemistry according to the invention. As a comparison of the 
?gures shoWs, slight incipient etching of the silicon oxide 
layer occurs When the organic antire?ection layer is being 
opened With the aid of the chlorine/oxygen chemistry. By 
contrast, the hydrogen/nitrogen chemistry is absolutely 
selective for the silicon oxide layer. Furthermore, in the case 
of the chlorine/oxygen etching, a high degree of faceting 
both of the ?anks of the photoresist and also of the organic 
antire?ection layer can be detected, the Width of the etching 
pro?le additionally depending on the height. When the 
hydrogen/nitrogen chemistry is used, on the other hand, 
faceting only occurs in the area of the upper photoresist 
layer. The organic antire?ection layer lying underneath has 
steep ?anks, on the other hand, the Width of the etched 
trench remaining stable, so that an anisotropy factor of 
virtually 1 is achieved. 

[0041] FIGS. 4A and 4B each shoW the etching, carried 
out on the opening of the antire?ection layer, for structuring 
the ?rst metaliZation plane, the organic antire?ection layer 
used as the mask layer already having been removed. When 
the hydrogen/nitrogen chemistry according to the invention, 
as shoWn in FIG. 4B, is used to open the organic antire 
?ection layer, the subsequent etching for structuring the 
metal layer clearly results in an improved pro?le of the metal 
tracks. 

[0042] FIG. 5 shoWs electron microscope recordings 
relating to opening the organic antire?ection layer; to be 
speci?c, in FIG. 5A before the etching, in FIG. 5B after an 
etching time of 40 sec, in FIG. 5C after an etching time of 
80 sec and in FIG. 5D after an etching time of 120 sec. It 
can be seen clearly that although the vertical erosion of the 
photoresist layer at the top increases With the etching time, 
the etching Width remains constant, irrespective of the 
etching time, and therefore complete, CD-accurate etching is 
achieved. In addition, the ?ank shapes of the resist layer and 
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of the organic antire?ection layer are largely maintained, 
although the height of the vertical side Wall decreases over 
time. 

[0043] With the use of the hydrogen/nitrogen chemistry 
according to the invention for etching organic antire?ection 
layers, it is therefore possible for signi?cantly improved 
anisotropic etching of these layers to be performed, as 
compared With conventional chemistry. Instead of the mag 
netic ?eld-assisted reactive ion etching illustrated, there is 
also the possibility of using other knoWn chemical/physical 
dry etching processes for etching the organic antire?ection 
layer, hydrogen and nitrogen being used as the etching gas 
mixture. In particular, there is the possibility of etching the 
organic antire?ection layer With a hydrogen/nitrogen gas 
miXture by using the process, developed in recent years, for 
enhanced excitation of the reactive gas in the plasma, With 
Which higher etching rates and improved selectivity of the 
etching processes can be achieved. These processes include, 
in particular, electron cyclone resonance (ECR plasma 
sources), inductively coupled plasma (ICP plasma sources) 
and the Helicon sources. 

We claim: 
1. Aprocess for anisotropically dry etching of an organic 

antire?ection layer, Which comprises etching the organic 
antire?ection layer With an etching gas composition prima 
rily containing hydrogen and nitrogen. 

2. The process according to claim 1, Which comprises 
etching the organic antire?ection layer With an etching gas 
composition consisting essentially of hydrogen and nitro 
gen. 

3. The process according to claim 1, Which comprises 
using hydrogen and nitrogen in a ratio of 1:1. 
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4. The process according to claim 1, Which comprises 
etching With an etching gas composition containing at least 
80% hydrogen and nitrogen as reactive etching gases. 

5. The process according to claim 4, Wherein the etching 
gas composition contains, as reactive etching gases, only 
hydrogen and nitrogen. 

6. The process according to claim 1, Which comprises 
etching With an etching gas composition containing addi 
tives for improving etching gas properties in the dry etching 
process. 

7. The process according to claim 1, Which comprises 
using a photoresist layer as an etching mask for the organic 
antire?ection layer, and setting the etching gas composition 
such that a vertical removal of the photoresist corresponds at 
most to an etching rate of the organic antire?ection layer. 

8. The process according to claim 1, Which comprises 
setting the folloWing process parameters for the reactive ion 
etching of the organic antire?ection layer: 

pressure of the etching gases in a range betWeen 2.67 and 
26.67 Pa; and 

How of the etching gases in a range betWeen 0.17 and 1.67 
10-6 m3 sec-1. 

9. The process according to claim 8, Which comprises 
eXposing an etching object to a magnetic ?eld strength from 
0 to 120 Gauss and processing the object With magnetic 
?eld-assisted reactive ion etching. 

10. The process according to claim 1, Which comprises 
etching the organic antire?ection layer With a plasma from 
a source selected from the group consisting of an electron 
cyclone resonance plasma source, an inductively coupled 
plasma, or a Helicon source. 

* * * * * 


