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INTRODUCING IN A PLASMA PROCESSING SYSTEM,
A SUBSTRATE HAVING A SEMI-CONPDUCTOR LAYER,
502 — A FIRST BARRIER LAYER DISPOSED ABOVE THE

SEMI-CONDUCTOR LAYER, ALOW-K LAYER
DISPOSED ABOVE THE FIRST BARRIER LAYER, A
THIRD HARD MASK LAYER DISPOSED ABOVE THE
LOW-K LAYER; A SECOND MASK LAYER
DISPOSED ABOVE THE T. HARD MASK LAYER,
AND A FIRST HARD MASK JYAYER DISPOSED ABOVE

THE SECOND MASK LAYER.

Y

ALTERNATIVELY ETCHING THE SUBSTRATE WITH A FIRST
ETCHANT AND A SEGOND ETCHANT, WHEREIN THE FIRST
ETCHANT HAS A LOV SELECTIVITY TO A FIRST HARD MASK
MATERIAL OF THE EARST HARD MASK LAYER, A THIRD HARD
MASK MATERIAL @F THE A THIRD HARD MASK LAYER, AND
A FIRST BARRIE LAYER MATERIAL OF THE FIRST BARRIER
LAYER, BUT A HIGH SELECTIVITY TO A SECOND HARD MASK
504 b MATERIAL OF THE SECOND HARD MASK LAYER, AND

MASK LAYER, AND THE FIRST BARRIER LAYER
OF THE FIRST BARRIER LAYER, AND THE FIRST
T HAS A LOW SELECTIVITY TO THE SECOND HARD
K MATERIAL OF THE SECOND HARD MASK LAYER.

FIG. 5A
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INTRODUCING IN A PLASMA PROCESBSING SYSTEM,
A SUBSTRATE HAVING A SEMI-CONPUCTOR LAYER,
A FIRST BARRIER LAYER DISPOSED ABOVE THE
506~ SEMI-CONDUCTOR LAYER, A LOW-K LAYER
DISPOSED ABOVE THE FIRST B, ERLAYER, A
SECOND BARRIER LAYER DISPOSED ABOVE THE

LOW-K LAYER, A THIRD MASK LAYER
DISPOSED ABOVE THE SEC BARRIER LAYER, A
SECOND HARD MASK LA DISPOSED ABOVE THE |

THIRD HARD MASK LAYER, AND A FIRST HARD
MASK LAYER DISPOSED/ABOVE THE SECOND HARD

508 ~

TO THE FJRST HARD MASK MATERIAL OF THE FIRST HARD
MASK LAYER, THE THIRD HARD MASK MATERIAL OF THE
THIRD MASK LAYER, AND THE FIRST BARRIER LAYER
MATHRIAL OF THE FIRST BARRIER LAYER, AND THE FIRST
ETC T HAS A LOW SELECTIVITY TO THE SECOND HARD
MA$K MATERIAL OF THE SECOND HARD MASK LAYER AND
THE SECOND BARRIER LAYER.

FIG. 5B



Sheet 1 of 13 o

924

L "Old

Wzl gl evzi |
> 2
~ { T
VAYY!
/N egzl
—
gLl
N
L N\
v V N qotl
4 801
8El HOLVHINIS 8 ; SHOMLIN ONIHOLYI /\\/ Z€1




Sheet 2 of 13 ©

2z, MMM/ 7N O

209a 209b

FIG. 2A

B
HOTORESIST
220\ /| LTI

X._

200 \f\\\\\\\\\\\\\SN”N”N\\\\\\\\\\\\\\\

209a 209b

FIG. 2B




Sheet 30f13 ©

214a 214b

220 \/\

8 <

209a 209b

FIG. 2C

214a 214b

220 /P

222

PV DI N

203

FIG. 2D



Sheet 4 of 13 ©

209a 209b

FIG. 2E

%

oo UL

FIG. 2F



216/ [TIIII]

Sheet 5 of 13 ©

214a 214b

8 INEERRRNRRERNRREAN 2 [TI111

7
.

FIG. 2G

214a

F\/
N
V\/g_

209a 209b

FIG. 2H



Sheet 6 of 13 ©

FIG. 2

FIG. 2J



Sheet 7 of 13 ©

FIG. 3A

202\ /| &\\ \\\\\\\\\\\ &Q

FIG. 3B



SiC / SN MASK 1
500A (404c)\

Sheet 8 of 13 ©

AN

Teos MASK 2
2000A (403b) Y

=7

SiC/ SiN MASK 3
500A (404b) \/

N

Teos Cap 500A {403a) —1

Low-k 10,000A (406) \_/

SiC/ SiN Barrier

700 A (404a)

SiO, (408)

FIG. 4A

SIC / SiN MASK 1
500A (404c) W

N

AMMHITINITI0NGS

Teos MASK 2
2000A (403b) V]

3
.

RN

IS NN\

M

Teos Cap 500A (403a) ~—

NI

Low-k 10,000A (406) \_/

8iC/ SiN Barrier
700 A (404a)

SiO, (408)

FIG. 4B

409b



Sheet 9 of 13

Teos MASK 2 2000A o
(403b) V]
SIC / SIN MASK 3 N =
500A (404b) \/\\\ N

Teos Cap S00A (403a) i

Low-k 10,000A (406) \_/

SiC/ SiN Barrier
700 A (404a)

SiO, (408)

FIG. 4C

s\

Teos Cap 500A (403a) ]

Low-k 10,000A (406) \_/| >

SIiC / SiN Barrier
700 A (404a)

SiO, (408)

409a 409b
FIG. 4D



Sheet 10 of 13 ©

SiC/SINMASK 3
500A (404b) \— R AR SOANAN

Teos Cap 500A (403a) —:

Low-k 10,000A (406) \ /| >

SiC / SiN Barrier
700 A (404a)

Si0, (408)

409a 409b

FIG. 4E

ANANAY

SiC / SiN MASK 3
500A (404b) \/\_\\\\\\\

Teos Cap 500A (403a)

RSN NN NN

Low-k 10,000A (406) \ /| >

SiC / SiN Barrier —
700 A (4042)

SiO, (408)

409a 409b
FIG. 4F



Teos Cap 500A (403a) ~—1:3}

Low-k 10,000A (406) \_/[

SiC / SiN Barrier

700 A (404a) " )

SiO, (408)

Sheet 11 of 13 ©

TN 416

409b

FIG. 4G



Sheet 12 of 13 ©

INTRODUCING IN A PLASMA PROCESSING SYSTEM,
A SUBSTRATE HAVING A SEMI-CONDUCTOR LAYER,

502 —" ™A FIRST BARRIER LAYER DISPOSED ABOVE THE

504 —

SEMI-CONDUCTOR LAYER, A LOW-K LAYER
DISPOSED ABOVE THE FIRST BARRIER LAYER, A
THIRD HARD MASK LAYER DISPOSED ABOVE THE
LOW-K LAYER; A SECOND HARD MASK LAYER
DISPOSED ABOVE THE THIRD HARD MASK LAYER,
AND A FIRST HARD MASK LAYER DISPOSED ABOVE
THE SECOND HARD MASK LAYER.

y

ALTERNATIVELY ETCHING THE SUBSTRATE WITH A FIRST
ETCHANT AND A SECOND ETCHANT, WHEREIN THE FIRST
ETCHANT HAS A LOW SELECTIVITY TO A FIRST HARD MASK
MATERIAL OF THE FIRST HARD MASK LAYER, A THIRD HARD
MASK MATERIAL OF THE A THIRD HARD MASK LAYER, AND
A FIRST BARRIER LAYER MATERIAL OF THE FIRST BARRIER
LAYER, BUT A HIGH SELECTIVITY TO A SECOND HARD MASK

. MATERIAL OF THE SECOND HARD MASK LAYER, AND
WHEREIN THE SECOND ETCHANT HAS A HIGH SELECTIVITY
TO THE FIRST HARD MASK MATERIAL OF THE FIRST HARD
MASK LAYER, THE THIRD HARD MASK MATERIAL OF THE
THIRD HARD MASK LAYER, AND THE FIRST BARRIER LAYER
MATERIAL OF THE FIRST BARRIER LAYER, AND THE SECOND
ETCHANT HAS A LOW SELECTIVITY TO THE SECOND HARD
MASK MATERIAL OF THE SECOND HARD MASK LAYER.

FIG. 5A
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INTRODUCING IN A PLASMA PROCESSING SYSTEM,
A SUBSTRATE HAVING A SEMI-CONDUCTOR LAYER,
A FIRST BARRIER LAYER DISPOSED ABOVE THE

L~ SEMI-CONDUCTOR LAYER, ALOW-K LAYER

DISPOSED ABOVE THE FIRST BARRIER LAYER, A
SECOND BARRIER LAYER DISPOSED ABOVE THE
LOW-K LAYER, A THIRD HARD MASK LAYER
DISPOSED ABOVE THE SECOND BARRIER LAYER, A
SECOND HARD MASK LAYER DISPOSED ABOVE THE
THIRD HARD MASK LAYER, AND A FIRST HARD
MASK LAYER DISPOSED ABOVE THE SECOND HARD
MASK LAYER.

4
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ALTERNATIVELY ETCHING THE SUBSTRATE WITH A FIRST
ETCHANT AND A SECOND ETCHANT, WHEREIN THE FIRST
ETCHANT HAS A LOW SELECTIVITY TO A FIRST HARD MASK
MATERIAL OF THE FIRST HARD MASK LAYER, A THIRD HARD
MASK MATERIAL OF THE A THIRD HARD MASK LAYER, AND
A FIRST BARRIER LAYER MATERIAL OF THE FIRST BARRIER
LAYER, BUT A HIGH SELECTIVITY TO A SECOND HARD MASK

MATERIAL OF THE SECOND HARD MASK LAYER, AND
WHEREIN THE SECOND ETCHANT HAS A HIGH SELECTIVITY
TO THE FIRST HARD MASK MATERIAL OF THE FIRST HARD
MASK LAYER, THE THIRD HARD MASK MATERIAL OF THE
THIRD HARD MASK LAYER, AND THE FIRST BARRIER LAYER
MATERIAL OF THE FIRST BARRIER LAYER, AND THE SECOND
ETCHANT HAS A LOW SELECTIVITY TO THE SECOND HARD
MASK MATERIAL OF THE SECOND HARD MASK LAYER AND
THE SECOND BARRIER LAYER.

FIG. 5B




