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%m B d. Semiconductor manufacturing deposition equipment

BAR (26214 (K EF4H4) 6 5+£5)

d.1. Equipment designed for cobalt (Co) electroplating or cobalt

electroless—plating deposition processes,
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d.2. Equipment designed for:

d.2.a. Chemical vapor deposition of cobalt (Co) fill metal; or

d.2.b. Selective bottom—up chemical vapor deposition of tungsten (W) fill

metal;
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d.3. Semiconductor manufacturing equipment designed to fabricate a
metal contact by multistep processing within a single chamber by
performing all of the following:

d.3.a. Deposition of a tungsten layer, using an organometallic compound,

while maintaining the wafer substrate temperature greater than
100 ° C and less than 500 ° C; and

d.3.b. Surface treatment plasma process using hydrogen (H-), hydrogen
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and nitrogen (Ho+N2), or ammonia (NH3)
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%m B d. Semiconductor manufacturing deposition equipment

BAR (26214 (mEH4S) 6 &H+X£5)

d.4.a. Equipment designed to fabricate a metal contact by performing all

of the following processes:

d.4.a.1. Surface treatment plasma process using hydrogen (H2),
including hydrogen and nitrogen (H2 + N2) or ammonia (NH3), while

maintaining the wafer substrate at a temperature greater than 100 ° C

and less than 500 ° G,
d.4.a.2. Surface treatment plasma process using oxygen (O2) or ozone

(O3), while maintaining the wafer substrate at a temperature greater

than 40 ° C and less than 500 ° C; and
d.4.a.3. Deposition of a tungsten (W) layer while maintaining the wafer

substrate temperature greater than 100 ° C and less than 500 ° C;
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d.4b. Equipment designed to fabricate a metal contact by performing all

of the following processes:
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d.4.b.1 Surface treatment process using a remote plasma generator and

an ion filter; and
d.4b.2. Deposition of a cobalt (Co) layer selectively onto copper (Cu)

using an organometallic compound;
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%m B d. Semiconductor manufacturing deposition equipment

BAR (26214 (mEH4S) 6 &H+X£5)

d.4.c. Equipment designed to fabricate a metal contact by performing all
the following processes:

d.4.c.1. Deposition of a titanium nitride (TiN) or tungsten carbide (WC)

layer, using an organometallic compound, while maintaining the wafer

substrate at a temperature greater than 20 ° C and less than 500 ° C;
d.4.c.2. Deposition of a cobalt (Co) layer using a physical sputter

deposition technique and having a process pressure greater than 133.3

V(b)) HEFEREEEEN I L, RIBITFI2ToIRIZLYE2EN T
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mPa and less than 13.33 Pa, while maintaining the wafer substrate at

a temperature below 500 ° C; and

d.4.c.3. Deposition of a cobalt (Co) layer using an organometallic

compound and having a process pressure greater than 133.3 Pa and

less than 13.33 kPa, while maintaining the wafer substrate at a

temperature greater than 20 ° C and less than 500 ° C;

3 I N—DEWRLE R 20 EA 500 E R IHEFL L5, 133.3Pa#
13.33kPa Ri&EDEN THAREENEMEANT I NIV DR E2RBET 5
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%m B d. Semiconductor manufacturing deposition equipment
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d.4d. Equipment designed to fabricate copper (Cu) interconnects by
performing all of the following processes:
d.4.d.1. Deposition of a cobalt (Co) or ruthenium (Ru) layer using an
organometallic compound and having a process pressure greater than
133.3 Pa and less than 13.33 kPa, while maintaining the wafer
substrate at a temperature greater than 20 ° C and less than 500 ° C;
and

d.4.d.2. Deposition of a copper layer using a physical vapor deposition

technique and having a process pressure greater than 133.3 mPa and
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less than 13.33 Pa, while maintaining the wafer substrate at a

temperature below 500 ° C;

d.5. Equipment designed for plasma enhanced chemical vapor deposition

of carbon hard masks more than 2 um thick and with density of greater

than 1.7g/cc;

+ Bi3»2mBThh., o, FEF1lem®PHh 17g8BDH—H /N —
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d.6. Atomic Layer Deposition (ALD) equipment designed for area

selective deposition of a barrier or liner using an organometallic

compound;

L) AHLEBILEWERAWTN )XY =BT 74— %2 BRICKBET 5
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d.7. Equipment designed for Atomic Layer Deposition (ALD) of tungsten

(W) to fill an entire interconnect or in a channel less than 40 nm wide,
while maintaining the wafer substrate at a temperature less than

500 ° C.
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%m B d. Semiconductor manufacturing deposition equipment

BAR (26214 (mEH4S) 6 &H+X£5)

d.8. Equipment designed for Atomic Layer Deposition (ALD) of 'work

function metal having all of the following:

d.8.a. More than one metal source of which one is designed for an

aluminum (Al) precursor;

d.8.b. Precursor vessel designed and enabled to operate at a temperature

greater than 30 ° C; and
d.8.c. Designed for depositing a 'work function metal having all of the
following:

d.8.c.1. Deposition of titanium-aluminum carbide (TiAlC); and

d.8.c.2. Enabling a work function greater than 4.0 eV,

VGR) HFHESER (M7 Y URIOMETEHMT 5 200 MH %
9o ATRIU.) 2B FRMHEICL ) BT 5 L 9 1B LARETH
ST ROETIZHE T 5 40
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d.9. Spatial Atomic Layer Deposition (ALD) equipment having a wafer

support platform that rotates around an axis having any of the
following:

d.9.a. A spatial plasma enhanced atomic layer deposition mode of

operation;

d.9.b. A plasma source; or

d.9.c. A plasma shield or means to confine the plasma to the plasma

exposure process region,

T EEHORTREHEE (OE#HL 27T —DXFEEHT L L0
B2 ThoT ROWTANIHET S L0
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%m B d. Semiconductor manufacturing deposition equipment
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d.10. Equipment designed for Atomic Layer Deposition (ALD) or

Chemical Vapor Deposition (CVD) of plasma enhanced of low fluorine

J B ITRAT YD (o EDBRTFEI lem®PH ) 10 RFED L D ICR
5.) k. 77X AR TREMEMEMLFNZTMAREEIZL ) RE

tungsten (FW) (fluorine (F) concentration less than 10'° atoms/cm3)

films;

THEIICHIFLAEE (L () 123ZE 35805 %(,)

d.11. [Reserved]

% HIGRAT (2024.11.26 W) DX
d.11. Equipment designed to deposit a metal layer, in a vacuum (equal
to or less than 0.01 Pa) or inert gas environment, and having all of the
following:

d.11.a. A Chemical Vapor Deposition (CVD) or cyclic deposition
process for depositing a tungsten nitride (WN) layer, while
maintaining the wafer substrate at a temperature greater than 20 ° C
and less than 500 ° C; and

d.11.b. A Chemical Vapor Deposition (CVD) or cyclic deposition process
for depositing a tungsten (W) layer having a process pressure greater
than 133.3 Pa and less than 53.33 kPa, while maintaining the wafer

substrate at a temperature greater than 20 ° C and less than 500 ° C.

KA B RAT 3B001.d11 ZXISHIET 5 4 SRE 124a B
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# 53.33k PaRkith 0 B 7] TILF B AR R E X I RI AR EICL ) &~
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d.12. Equipment desighed for depositing a metal layer, and having any of
the following:

d.12.a. Selective tungsten (W) growth without a barrier; or

d.12.b. Selective molybdenum (Mo) growth without a barrier;

Y BHEFEREREBEOIL, EEOREIRET AL IICRILAKET
HoT, RoWTNMIHEET 280 (L (Z) 12376802 %R<,)
(=) NVX—BEHACWTICERBICY Y TATVEARESES 0
(=) NV X—BEZAWTICERNIZE) 7TV 2REIEE 80
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%m B d. Semiconductor manufacturing deposition equipment

X T IoN—DEAWBIBE R 20 EH 500 ERBIHEEL 0L, HESEL
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d.13. Equipment designed for depositing a ruthenium layer (Ru) using an

organometallic compound, while maintaining the wafer substrate at a

temperature greater than 20 ° C and less than 500 ° C;

d.14. Equipment desighed for deposition assisted by remotely generated

B0 EHRL,)
(=) T — P BBEBINLTEMYIIRLLEM TREIE LT O HIVICE

deposited film: DIFRISERE SIS L ZE TRBET L0 TH- T, 2 VIV RFRE

d.14.a. A dielectric constant (k) *'of less than 4.4 ek, 0o, WFEER L3I REOEL, B TOmRBETH Y,
B@IHTLRIDILENAZLRZ, O, XF—VDE Y F*I)°

openings™? of less than 35 nm; and 100 mAR# THLRKFF@OMAIIFICHET 5 L IR LAZE D

d.14.c. A feature-to—feature pitch™?® of less than 45 nm; ¥ O EREAMEIL, 3B001d14 DR~y 7 7 v A TH A 3B993d.1

IR Y 5 b0,

* 1 WHFETF opEIL 3B993d.1 T 53, 3B001d.14 T 44

* 2 @0 B{E X 3B993d.1 T 35nm. 3B001.d.14 T 70nm

%3 XY —rEyFoBMEIZ 3B993d.1 T 100nm. 3B001.d.14 T 70nm

G, 3B001d14F%E L LR LD 7 ()b FA B L b b,

F @RBEEMOMRME (@2 25mRETH ). 2o, HH@ITHT HRS

DILEL A LD L DIZRA,) ICLFETEI) 33 RBOKGFTR 2 ER

PAELLZWEIIIT IR 2 AVWTRBET A2 X ) IS LA%E (X

(Z2) IKZI T804 B,

‘radicals’, enabling the fabrication of a silicon (Si) and carbon (C)

containing film, and having all of the following properties of the

d.14.b. In features with an aspect ratio greater than 5:1 with lateral

d.15. Equipment designhed for void free plasma enhanced deposition of a

low—k dielectric layer in gaps between metal lines less than 25 nm and

having an aspect ratio greater than or equal to 1:1 with a less than 3.3

dielectric constant;
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%m B d. Semiconductor manufacturing deposition equipment
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d.16. [Reserved]
¥ 2024.12. 3B993d2 ITAAE T

d.17. Equipment designed for plasma enhanced chemical vapor

deposition (PECVD) or radical assisted chemical vapor deposition and

UV curing in a single platform of a dielectric film, while maintaining a

substrate temperature below 500 ° C, having all of the following:

d.17.a. A thickness of more than 6 nm and less than 20 nm on metal
features having less than 24 nm pitch and having an aspect ratio equal
to or greater than 1:1.8; and

d.17.b. A dielectric constant less than 3.0;

¥ PERHEEENO )L, BBEE TH-o TROVWTALIZHLE T L 80
(2) Z7ZX=2RXWB 7 AN AW TAREEICL Y RBET 5 L)
WS L 2K EBEThH - T BROBE L 500 ERSICHEFL 256, FF
REL2E—DRELTEMICIZ2BHLETIION I L, ROETIZH
YT L2S5ERBELIRBETEL LD

1 6mB20mRFHOBRIDELEHBKTH > T, 24mREOE v F 2 4

L. 2, 18MUAEDTAXRZ bILE2ATHED
2 BORBOIFTELAT L LD

d.18. Equipment desighed or modified for Atomic Layer Deposition

(ALD) of molybdenum (Mo), ruthenium (Ru), or combinations Mo or

Ru, and having all of the following:

d.18.a. A metal precursor source desighed or modified to operate at a
temperature greater 75 ° C; and

d.18b. A process chamber (module) using a reducing agent containing

hydrogen (H) at a pressure greater than or equal to 30 Torr (4 kPa).

¥ FERKEZEEOIL, RBEE TH-> TROWTANIZHSL T L0

(=) BVITFYELLBNLVT =T LRER) T T UV T =7 LA HLE
b ALY B TREREICL)RBET 2 L) ICEHRAIKELZKETH
S>TCy ROETIZHETEE0 (RHESTHEDEHRL,)

1 75 282 5BETHET A X ) IR FRIIKE L 228wk o 4
BRE2ATHED
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%m B d. Semiconductor manufacturing deposition equipment

BAR (26214 (mEH4S) 6 &H+X£5)

d.19. Deposition equipment having direct-liquid injection of more than

two metal precursors, designed or modified to deposit a conformal

dielectric film with a dielectric constant (K) *'greater than 40 in

features with aspect ratio™ greater than 200:1 in a single deposition

chamber.

¥(h) HBEALDOSBATHEARY AHRKRENT LRBRE TH-> T, &
—DORBRADF x 23 —WI, BT 2 RIDE2H 50454282 5H
Ric, WHEETH» 30 2 B2 LFTNFTRBELRET 5 L) 1233
KELEZLOD
W O EAEAMEIL, 3B001.d19 D ANy 7 ¥ v A Th S 3B993d.4
IR T 540
%1 FRFEOBMEIL 3B001.d.19 41 200 4%, 3B993.d.4 50 1%
%2 FHEFTF0HMEIZ 3B001.d.19 4740, 3B993d.4 »* 35

d.20. Physical vapor deposition equipment having electromagnets for ion

flux guidance, and “specially designed” to deposit tungsten (W) metal

into features having an aspect ratio of 3:1 or greater.

X(—) T ART VORI TAAREEICL YD RBET 2 HETH - T,
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k. Equipment designed for ion beam deposition or physical vapor

deposition of a multi-layer reflector for “EUV” masks;
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%m B d. Semiconductor manufacturing deposition equipment

BAR (26214 (mEH4S) 6 &H+X£5)

d.1. Equipment desighed, not specified by 3B001.d.14, for deposition

assisted by remotely generated radicals’, enabling the fabrication of a

silicon (Si) and carbon (C) containing film, and having all of the

following properties of the deposited film:

d.l.a. A dielectric constant (k) of less than 5.3;

d.1.b. In features with an aspect ratio greater than 5:1 with lateral
openings of less than 70 nm; and

d.1.c. A feature—to—feature pitch of less than 100 nm.
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d.2. Equipment designed for deposition of a film, containing silicon and
carbon, and having a dielectric constant (k) of less than 5.3, into lateral
openings having widths of less than 70 nm and aspect ratios greater
than 5:1 (depth: width) and a feature—to—feature pitch of less than 100
nm, while maintaining the wafer substrate at a temperature greater

than 400 ° C and less than 650 ° C, and having all of the following:

d.2.a. Boat designed to hold multiple vertically stacked wafers;
d.2.b. Two or more vertical injectors; and
d.2.c. A silicon source and propene are introduced to a different injector

than a nitrogen source or an oxygen source.
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%m B d. Semiconductor manufacturing deposition equipment

BAR (26214 (mEH4S) 6 &H+X£5)

d.3. Equipment desighed for chemical vapor deposition of a carbon

material layer with a density more than 1.6 g/cm?.
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d.4. Deposition equipment, not specified by 3B001.d.19, having direct—

liquid injection of more than two metal precursors, designed or

modified to deposit a conformal dielectric film with a dielectric constant
(K) greater than 35 in features with aspect ratio greater than 50:1 in a

single deposition chamber.
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