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METHOD TO INCORPORATE THREE SETS OF PATTERN TNFORMATION IN TWO FHOTO-
MASKING STEPS

By hardening a firsr image in a first photoresist (PR) layer and just
developing a second image in’a ‘thicker second PR layer, coincident
openings in the two PR layers provide a first pattern. Oxygen ilom
etching is then used to remove portions of the first layer of photo~
resist which are unprotected by the second photoresist layer, thus
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METHOD TD INCORPORATE THREE SETS OF PATTERN INFORMATION IN THo PHOTO-
HASKING STEPS ~ Continued

providing a second pattern. Blanket exppsing and developing away all
of the remsining second photoresist provides a thivd pattern. Thus,
chres patterns are created having an overlay tolerance of 4 gingle
aligoment., Vseful applications ineclude creating three dJifferent
vhicknesses of metallized patterns within one level of disleceric
material.

Referring to Fig. 1, 2 first photoresist layer 2 is deposited on
substrate 4. Openings having width & and width B are formed in photo-
resist 2 by exposure to a first mask and development, Remaining
photeresist 2 is then havdened, «.g., by a heat treatment, Next,
photoresist b Is applied and exposed to a secdnd mask whersupon an
opening having width € iz crested by exposure and davelopment. A
pattern defined by coincidence of openings havihp width & and ¢ (D)
can cthen be etrched i{n substrave 4. The pattern having widch D conld
be s via hole #n a dielectric substrate & for a level-to-level in-
tercormection.

Referrving te Flg. 2, a reactive oxygen fon etching process is
used to remove all of photoresist 2 which is not covered by photore~
sist & while an inconsequentiazl ampunt of photoresist 6 is also re-
woved, There is then an unprotected patfern of substrate 4 having
videh € which can be etched to define a part of am upper level of
wiring connecting c©o an interlevel connector in the yegion having
uwidrh B,

Referring to Fig. 3, all remaining photoresisc & is removed by a
blankez exposure and development,, A pattern compiised of openings
having width. A + € # E and B in photoresist 2 may now be ecched into
substrate 4. Remaining photoresist is removed to complete the cross
section shown in Fig, 3. The patfern having width B could be used to
construct a thin fuse link which can be electricslly blown. Anothey
application of the pattern having width B is for wmenitering planariz-
ing processes. Eicher plamarization énd point or planarizacion uni-
formity may be detected by appropriate desipgn of the shape of the
region having width B.

Conformal deposition of a conductor and plavarization complete
the applications described.
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COMPLEMENTARY SELECTIVE WR.LTIHG BY DIRECT-WRITE E-BEM’/OPTICAL LITHO-
GRAPHY USING MIXED POSITIVE AND NEGATIVA RESIST
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By selectively writing complex patterns on semiconductor wafers utilisz—
ing both optical and E-beam technolopiss, line capacity can be in-
creased over that which is achiesvable with direct-write Ewbeam {(DREB)
considering throughput restrictions witheut selective writing.

A DWEB tool is capable of 0,25 um lithography, while current
excimer laser lichegraphic tpols are limited to images largsr than $.5
pm. For this reason the DWER is required for printing sub-0.5 um
levels. Since the DWEB throughput is gated by pattern complexicy ad
area Lo be written, it can be increased by wr itmg only selected pate
terns on each wafexr level.

By Splntmg the cricical levels into two complememary patterns,
che Flrst cousisting of ‘sub-0, S=nicton images’ t6 be exposed by DWEB
and the second €1ess ctitical) to he expased apticdlly, & composite
pattern can be generated, as shown in Fig. I.

The process juplementation depends ‘on the tone of resist to be
used. For the najority of levels of interest, DWEB requizes a négative
raoisc and optical togls utilize a positive resistl Referring to Fig.
2, the first Yesist is coated on the wafer,’ dptically exposed, develop-
e and hard-baked to prevent veflow or cracking during subsequent
deposition of a barrier layer. (For the polysilicon level, a barrier
layer of oxide is used.) Next, a layer of 1000-angstrvom oxide or ni~
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COMPLEMENTARY SELECTIVE WRITING BY DI‘(ECT—WRITE E-BEA}I/D”TICAL LITHO=
GRAPHY USING MIXED POSITIVE AND NEGATIVE RESIST ~ Concinued
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tride, depending on the prewvious and subseguent processing, is de-
posited. The second vesist is applied, DWEDB ekposed, developed and the'
pattern is éfched into the barrier layer, smultaneously removing the
barrier layer from the previously patcerned positive resist, lasaving
resist pedestals and barrier layexr pedestals., Next, the nitride is
etched Followed by the stripping of resist and oxide wtilizing normal
‘processing techniques. If adhesion 6f the first resist is not z pmb—
lem vwhile developing the secend resist, the barvier layér may be omir-
ted.

although either exposuré can be made first, there is an advantage
to' printing the optfical patwern figst. The DMER has mére accurate
image placement than the optical tools and will therefore align to the
optical exposure more accurately.
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