TTIVTFNERY Y—FA 7 SHRARER

ARIM User's Report
[Release : 2023.07.28) (Update : 2023.04.17])

E2E T —4 / Project Data

REES
Project Issue Number 22700021
|2
ﬂaﬁ;ﬁ% SMS vacuum wafer-level package for resonator MEMS
R L 7= EHRS

Support Institute

Hib K% / Tohoku Univ.

PB4 - BBERDFIA

External or Internal Use

RERFIA (ARIMEESEZELUA) /Internal Use (by non ARIM members)

ARIM¥:B{EEBPF
RO ERE fEE 7% L / No Designation
Related to ARIM-SETI
TR i aR s L —e . —
Cross-Technology Area I - 7/34 7’0t X /Nanofabrication
RS BERT /NS ABEEDORKIRATAREE I 57T ) 7))L /Materials allowing high-level
Important Technology . .
A device functions to be performed
rea
PR SMS, UV Z—4, 7JxNLRLRy 5 —9 KRT7Z—IL,BUE EE VYIS
Keywords 7 41 /Lithography, R0 T - T F > % /Film processing and Etching, /3w & 1) >

%' /Sputtering, MEMSF /X4 Z loTt >~

FIA#HE & FIAMRE / User and Support Type

FIRE4 (GRERHESE)

User Name (Project IR 1aEER
Applicant)
AR s S, 2= ) ST 5
Affiliation RItXZ <470V ATLBERERAE LV S
H$EAMAEKA

Names of Collaborators
Excluding Supporters in
the Hub and Spoke
Institutes

LNV R A=Y, TAaTvIvF TV, BHARMIER, RERE, LA BN

ARIMSRHEMBIZ 1R1B L&

Names of Supporters in

s 73
the Hub and Spoke AL HERE
Institutes
FIARR ooz _ o
Support Type K237 F/Equipment Utilization

A L 7=F 481 / Equipment Used in This Project




FIALEX0ks
Equipment ID & Name

TU-202 :
TU-056 :
TU-310 :
TU-063 :
TU-206 :

DeepRIEZE#2

mE7 74T

L—4 /Bt SEME
FRA T w /S

TNy J1CP-RIE#2

|E/ET—4 / Report

BE (B8 - B - £
HnE)
Abstract (Aim, Use
Applications and
Contents)

MEMSIZ AT EIZS A SO EBBEF LT TNy Sy —YUTI3NELRHY, Chirox
INRETITD VI NALRILRY F—=IRMAFAARER>TWS, FFIZ, Pv4 0O
oY —, YA4IVITNAABRESERT TaMEEE D) Y X—YMEMSTIZ,
DINLRWRyTF—=JICEEEHIEN KO SEND, FHxlL, Epi-sealFHiTicib
. BEZT, BEEERABARELAY ALy SV OEfTELTYYaY
RA4JLb—>av—)b (SMS) #HRBEAFELTWS, 44 F 2z /\%=CAPE L
TEEESL, CAPLOYT7I/0V YY) —RK—)LED ) JVRERENICTEHIE
¥ BSMSE AT & RBRIICHIEAR T 2, AFEEFHIC) Vx—9&HIEL, AEED
EIRBIFOQEICK Y IERICTEML, HPaDEZHILAES v 9 —MELIERT S
ZEHEBEEET S,

RE8R

Experimental

1) 2— 49 MEMSIZSOI™Y T /\DEMRBIC /) v F Y FARRD P4\ Deep RIE LFL &
EIc TRy —= v %5 F>7=, CAPIINLEDY Y —ZFK—ILOIMTIL, 85Ty
N—DRBEBXAFERROGELRMNZEELZS, T2, VY R—FMEMS
ECAPY T/\DEEEAIIEHEICTITV, RREAHNIEA1100 T BOX 140
miniCTiT>7%. CAPOz/NEDY ) —RK—ILENLTRHREDY V x—4MEMS
DEHESIO2 Ty F I LAEAEEIC) V—A Lz, KET7Z—ILEBICT) ) —
ZHR—ILEDY AVRERENCTHET 2 & HICHEDOIR A AR L ERKRSH
K[UCE VYKL, YYR—IMEMSEEELEHIDI-DDAIYSAE—a v s
ANy G Y TRICEYFERLSMS Y)YV 2—9MEMS I3RS %, YV x—%
OISR DM IZ BRI I TIT o 7=,

BREER

Results and Discussion

Fig. TICHERA T v /X—DRMEH LEDSEMIGE =Y, BARBEUADT + MY VE
%, LY R RNFETDMR-ARS0 6¢p, AE>—k 2000 rpm 20s, 7Y R—%290
C90s, PEB 110 C 90 s, IR{& TMAH2.38% 60 sec& L7z, LY R MFik
EDRIEMN IR D SFig. 1D FHRED 2800 J/cm?, offset + 0.2 umIZRE L 7=,
R L7=SMS) YV x—49MEMS%A 145 COA— 7> TREEMNEAT 2 & RERDKTE
NI SN D, KRILEBEEZICY Y X—YMEMSH 5 I HIRE K
#24.25kHz CQIE36759.9DFK(E %58 L 7=, CAPICFIBIC TE®N%ZR[IF7=SMS
1) 2 — I MEMSA B ZEHI X EEF v v /\—|C AN T AR EEEUF T E % 1T 5
& ZAQfE36759.91F, 1.5 PalclBY T2 Dh o7, SHRIFKRILET
ROWEL, SENET CORPAQEREM DT M%A E%21TL, SMSOERE%B
B9,




-k -BR1
Figures, Tables and
Equations 1

Focus offset (um)

-—_

Dosage (J/cm?)

B
Fig. 1 SEM image of photolithography resist

Zoft - FECER (B35
SCHR - BHEEE)
Remarks(References and
Acknowledgements)

- SEZXW Y. Suzuki et al.,
10.1002/ecj.12283
- NEDO ToTHEXRIRDHDEFME Y > v JRMRF]

Electron Comm Jpn.2021;104:120-125,

HRAMRE : VZ—EITVI 993277 0F v ) VIR EH ; S TFHRE,
AHEER, Fraunhofer Institute for Electronic Nano Systems; Karla Hiller

- Z DORARIMFA RS : FEERRFENPF (JPMXP1222AT0299)

FIRALE8E (WTRS)
TU-058
TU-205
TU-211
TU-216

BREBRREK - BEF A / Publication and Patents

DOl (& - 7A>—5«
vJ) M
DOI (Publication and
Proceedings)

Hirotaka Suzuki, Improved Vacuum Level of Silicon-Migration-Sealed Cavity by
Hydrogen Diffusion Annealing For Wafer-Level Packaging For Mems, 2022 IEEE
35th International Conference on Micro Electro Mechanical Systems
Conference (MEMS), , 565-568(2022).

DOI: 10.1109/MEMS51670.2022.9699602

DOl (& - 7Aa>Y—F«
v (2]
DOI (Publication and
Proceedings)

Muhammad Jehanzeb Khan, Mems Resonator Vacuum-Sealed by Silicon
Migration and Hydrogen Outdiffusion, 2023 IEEE 36th International Conference
on Micro Electro Mechanical Systems (MEMS), , 661-664(2023).

DOI: 10.1109/MEMS49605.2023.10052449

DOl (#&X - 7Oy —F1
>4 3]
DOI (Publication and
Proceedings)

Tianjiao Gong, Characterization of Vapor HF Sacrificial Etching Through
Submicron Relase Holes for Wafer-Level Vacuum Packaging Based on Silicon
Migration Seal, 2023 |IEEE 36th International Conference on Micro Electro
Mechanical Systems (MEMS), , 602-605(2023).

DOI: 10.1109/MEMS49605.2023.10052275

AERER, RRY—HKK
LV, T[]
Oral Presentations etc.

-Gong Tianjiao, #a7Kk #iEX, A FE, [SMS U T NLRIVEZEFHIERMD=8
o7z oav Y —RE—ILENLER—/I—HF BHBT Y FV I OFR] ,
390 vy -4 0OV ERAYRT L] VRV L14P5-P-4 (BFH
R2AY—RKE)



https://doi.org/10.1109/mems51670.2022.9699602
https://doi.org/10.1109/mems49605.2023.10052449
https://doi.org/10.1109/mems49605.2023.10052275

OBEHER. KR —RR
&LV, DR Z[2]
Oral Presentations etc.

-Gong Tianjiao, Muhammad Khan, Yukio Suzuki, Shuji Tanaka, T[#E&&HEEE
ML AEFEESREICEZAZ2TXEICEATMEl , H£13E~1 70 F/I%> Y
R LN14P5-PN-39

AEFER, RNRAY—HK
BLU, 2OMDMRZ[3]
Oral Presentations etc.

-Muhammad Khan, Yukio Suzuki, Tianjiao Gong, Nobutoshi Nemoto, Shuji
Tanaka, [EEBEICR—TINiY ) AVBEICRTEKRSLUVBRRT=—1) Y
TODFE], B340 -+ /) ITHEYVRY D A14P5-PN-9

AR, RRY—HR
BLU, FOMDEHR[4]
Oral Presentations etc.

-LLEBRNY, AFFHEE, MEMSHIRFOEERMUAFATZVIa L —9DIERK]
B13Q~v4 0 - F /I8 VRIS I LT15P2-PN-27

AR
Number of Patent 214

Applications

NTEsER
Number of Registered | 014

Patents




