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HERTRENESFERTT.

ElZ 1: 3D NAND LGSR EE

SiO,/SiN,
pairs

Si Substrate

Etch Passes

1. Memory Hole
2. Slit

3. Staircase Contact
4. Periphery Contact

AEISER: Lam Research, Semi Engineering, EEIESHAT

EREBIS (W) HISFLIFRE 400 B NAND BMER T SEIRISEMA. TEEH
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Bl 2: 5 (W) Z£ETE 3D NAND ZEEE Xvz FERY BB EIHRER

Current 3D flash memory Future 3D flash memory
*WL & MH pitch scaling
*Increase the number of MHs in a row

Embedding W WLs is more difficult

Slit I siit
| P Siit i i slit
WIS | : wilw, ,’ﬁ
\ , e 1 i Y I

cross section void F atoms damage Large void

Increase WL resistance & leakage failures by F atoms

HHRISE: Kioxia, IEEE Takashi Fukushima et al., 2024 VLS| T6-1, Z3EUFSHRFAR
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ZHHRlskE: Kioxia, IEEE Takashi Fukushima et al., 2024 VLSI T6-1, &#I3EJ&E: Kioxia, IEEE Takashi Fukushima et al., 2024 VLSI T6-
EEIESHARET 1, ZEUESHARAT
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TRHE The Elec, SKiBNLE Lam BRIUNIRGERS TELIPER Batch JIINAGRRGE, &
£215%54% TEL, ERA TEL Batch FEEAI—RLEL 100 FRE, #ENESNERSTFHE
| B PSR PERER AL Bit A ASRIFE K.

BIdRE, Mo SAFELEHRFHRMPTIZSFEAR, oS-I EZnaEing "N
R-miE-2M—ER - ERN" PIEEEST . 1) BiX: Mo RIIKAEREXABEE
EHESR, S&% WF STSRIIMARERRK, FEMESHEE. BEERR
BEMSRS, LMRERERARERE; 2) CMP: Mo MRS REEH S EARE
TERAEBHAR, FEHFTR CVMP RERMAER, LIBETE., RIRERR R
EHIER; 3) iBik: Mo SANERREBYREWIRRAELZN, SREIENTEER
BESREHERERTT, BEENEXRELEARENEENFERIIISA; 4) 2
TP NIFEIREIEEEM NI ZE N, B 30 NAND EEUSEHRT T, ZIisFiE
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B, BETHEREN. REENREEIINFRETRIER.

B 6: B4 Mo R SANPHNSRELSEN

UNDERSTANDING HOLISTIC IMPACTS / DEPOSITION
Entegris offers a holistic understanding of how a switch to Mo K W) Novel Mo precursors have unique temperature and vapor

impacts many aspects of the chip fabrication process pressure delivery requirements.

CMP SLURRY
‘ Precursors affect film properties such as corrosion
propensity and oxidation profiles. CMP slurry compositions

Chemical Mechanical and cleans must be developed for these new metals.
Planarization (CMP) Slurry

PAD DEVELOPMENT
CMP pads must be developed for optimal Mo removal rate
\_ / and to limit wafer defectivity in combination with the slurry.

[CIP. N
% B oy /"’ POST-CMP CLEANING
¢ “| Post-CMP cleaners and brushes must be tailored
gP £ N to the surface residue left by the CMP process, to
ol 8 A avoid contamination.

Deposition Contamination

— { f
Pad Development ‘ {

Control ' ‘f,i \ & ETCHING MATERIALS AND PROCESSES
CJ l 5 Etchants must cleanly and consistently recess Mo,
/ JA particularly in deeply layered 3DNAND applications.
. ) Jﬁ CONTAMINATION CONTROL
s > o = Process gases, slurries, and other materials must be

= thoroughly filtered and purified to prevent unwanted

interactions.

) .
« NS {? i?
Post-CMP Cleaning

Etching .\
BRIR: Entegris, ZiEILEHRFT
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