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Summary

Micro System Integration Center ( uSIC ) offers an open fab for nano-micro devices with more than

150 toolsat the 1,800m2 clean room, Jun-ichi Nishizawa Memorial Research Center, Tohoku University.
The fabdemonstrates “open collaboration” to accelerate research and development by offering users
shared facility, technical information, and process data obtained by other users. More than 10 technical
support staffs providecomprehensive R&D support. The R&D target fields include MEMS,
telecommunications, photonics, materialsfor semiconductor and semiconductor manufacturing equipment.

pSIC is committed to human resource development. Based on our facilities and accumulated technical
information, we develop human resources who can pioneer research and development, and who know
the essence of technology through actual experience. By simultaneously conducting human resource
development and R&D, device development is intensely promoted. There are several cases in which
the development of devices has led to commercialization.
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Hands-on-access fab. users

. Yamagata Tsuruoka NTC Hokkaido Hokkaido Univ.
Company : 325 L = DESAC, oo  foas
H . igal Mitsumi Suzuki High-Tech | % Fine Crystal
Univ. & college : 44 yoto nectureof - amagata Univ. / / Aomori
. . ecdia i - Yamagata Research Institute Of Technology i 3 Aomori Pref. Industrial
. Ni y .
PU bI|C InStItute . 23 Ezg::’jmv' Ug?jta a = a : Tetchnology Researc; Cin(t)eru |
. ita T T Iwate icoh Optical
Total : 392 Sakara Color Akita Epson [~ == |- Lightom Iwate Industry
Rohm Nagano Citizen Akita Pref. Univ. 1, _— _ FTC Corporation  Promotion Center

Seiko Epson Finedevice ey L B " Iwate Univ.
" Nagano Keiki h iyag Photonic Lattice Nalux
Hyogo Shinsyu Univ. Kuramoto rials Sendai Kosen
Olympus AL Furukawa NDK s Tennology e, yes SansCh
Precision Products  Osaka Kyocera Naynsr?m Gunma [ v Smart Solar % ot Tohoku Fukushi Univ.
Yamamoto Electric  Sumitomo  Medica Micrajet Taiyo Yuden : %~ MG K Tamagawa HD
Works Electric Instiute for Lase) ) Shin-Etsu 1 RIKEN Cosmosweb
Univ. of Hyogo Industry Technalogy ¥ | MemsCore MUY NextQM Japan
E:Ezsjmcvhemtex Panasonic Toyama e - Advantest gw Tohoku Univ..
g Osaka Univ. Hokuriku Electric p / ICR Tohoku Univ. Co-creation
Sumitomo Bakelite Industry Aot o Technofine D e shu Uy, Initiative
Toyama Pref. Univ. ;-" Ricoh JRCS
Hiroshima A 5 Abelieve Maruwa
Hiroshima Tottori Ishikawa "X Nakatani Sangy Hitachi Astemo
International T Shibuya N Wl e e epen Nippon Techno-Carbon
Univ. Vamaged ottori Univ. Corporation N\ il Mitsumaru Spin Sensing Factory
Yemagudy \ s PR __.,.";_\ o Fyashima = Fukushima Sarken
i et R - iy ch emiconductor
Ea'.“ag‘”“‘ T 1 T o, Keihin Munekata Fukushima Technology Centre
niv. . Y L el P T D Utsunomiya Univ. ) ARS
Kyusyu Univ. |5 g 7 A\ Jochigi Nikon Moroa O Kikuchi Laboratory
FALS i - Ibaraiki AT Maruwa Quartz
az Ricoh Printing Systems VIYIA
Kagoshima—___ ¢ “shiga Shizlioka EUVL Micromachine  cypa Petrochemical
Sony N A o Ritsumeikan Univ.Jtekt Hamamatsu JAEA Center Furukawa Electric  Seiko Instruments
Tl Ak Toray Research  Toho Kasei Photonics JAXA Sunway Japan  TDK Futaba
i S Sharp Merck tei solutions Youtec Think laboratory
= mron ~ _Maruzen Japan Create
Kagawa / Display Shizuoka UniV. - yamanashi Saitama Nisshinbo Microdevices >
Aoi Electronics Technology/ ~ Yazaki HOYA Nippon Signal
Speed Lab.  Tokushima Fuji Film Univ of e
Tokushima Univ.  Mie / Optical Coatings Japan Yamanashi
Nichia Toho Universal Can  TEL
i River Betec
Engineering MinebeaMitsumi River
Mipox
Aichi Toyoda Gosei
NGK Innox v, of 1o
Nagoya Institute of Toyota Central R&D BEANS Laboratory
Korea Overseas oty e
Samsun: Singapore KD leijo Univ. ASET Renesas Electronics
9 I ?tpt ’ Toyota Tsusho IMRAAMERICA  Kanagawa Kyodo International  CRIEPL
nstitute of Electronics JAP; NTT-AT NICT Kenix
Taiwan Microelectronics N oy, Ahi Insitute of _ Takyo Polytechnic Univ. Toshiba NEC
National Tsing Hua (IME - Technology IVC Kenwood Keio Univ. Shincron
Uni 9 (IME) Denso Sony Global M&O  Suss Micro Tech Fujitsu Laboratories  Resonac
niv. M.T.C TGK
NLT Technolodies Dernaechste

We support companies in product manufacturing. The purpose of this product manufacturing is

to demonstrate the university’s R&D result as a product in the market and society, and to obtain
feedback from the result or problems through production. We expect that this initiative will accelerate
the university’s R&D.

From FY2023, we have started data collection and registration in the national program,
Advanced Research Infrastructure for Materials and Nanotechnology ( ARIM ). We would like to
further promote our users’ R&D support by providing an environment that allows users to collect,
accumulate, and utilize processing and measurement data, and to search for and propose
process flows and recipes suitable for individual device development. We look forward to your
cooperation in this approach.
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Twenty-five institutions in Japan work together to build a nationwide system for sharing facilities in

the field of nanotechnology and materials research in seven important technological areas. We provide
structured data created at the sharing facility to accelerate research and development. Tohoku University
participates as the hub institution of the “Materials allowing high-level device functions to be performed”
group. We offer sharing facility that can handle a wide range of materials including functional materials
and nano-micro fabrication technologies, and build an environment that collects and utilizes material data.
The data is useful for combining optimal materials, structures, and processes. We contribute to data-driven
research and development of advanced devices.

Seven important technological areas

B Materials allowing high-level device functions to be performed

Materials enabling innovative energy conversion

Materials using quantum and electronic control to perform innovative functions
Advanced materials recycling technologies

Next-generation biomaterials

Next-generation nanoscale materials

[ Multi-material technologies / Next-generation high-molecular materials

Advanced devices consiting of a wide variety of materials, structures, and processes are essential for the
widespread use of IoT and will lead to the creation of new value and industries. We will develop a group of
shared facilities that can handle a wide range of materials, including functional materials, and build an
environment that enables the collection and utilization of material data useful for studying the optimal
combination of materials, structures, and processes.

-04-




Research Data Express ( RDE )
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Platform for data-driven research
that can leverage accumulated process data

The data generated through equipment, for which the user's consent has been obtained,

will be stored in a readable form in Research Data Express ( RDE ), the National Institute
for Materials Science ( NIMS ).

By registering an application, you will be able to view and download the material data
shared within the project and utilize it for data-driven research.

[=]:55 [m]
ARIM homepage "E
https://nanonet.mext.go.jp E "
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MEDFIA S E
How to use
1. ¥HTTHIAZINZIZEE. TFTEROEOFTHOHEVEDEZE,
CHREZBORBIEUT, MMIJOLR, FIFAEE. HEQLZARRIETOEREFY,
2. RItKZES)FIRERITSZIET> S~ ( CINTS ) OR—ALR—S(CT. BERUIAHFESFEVWELET,
HTOHZBEER TFAEER] #PFEVLET., 20% [BEREULAH (GREEEE) | (GEATEEL,
S
——
o

i S, =S R 17

CEARBEFITIET

— 5. SISO RUCHIRE., AXmOTHANZESTL. £ 10 B
VWEEWTEDFT, HRITIRIAICTERIALKIZEV. FIFAROZC ARG, HREFITHOERENS
EELT 30 BeLTED., BARZBELIARFLHE (3 %) MREETIHENTSVET,
CAEHIROERFAFOREL., HWISTIENTEERADT, MAZRITHAIEVFT LD
HRAVEAL_EIFEY,

If you plan to use our fab, please contact us. The contact information is provided at the bottom of
the page. We will ptovide consultation about the process flow, the equipment, and schedule
according to your request.Please apply at Center for Integrated Nanotechnology Support ( CINTS )
website.

https://www.cints.tohoku.ac.jp/en/

1. Obtain user ID ( for a first-time user only ) and consult with scientific staff about the details
of a project.

Submit the proposal on the website. Acceptance will be notified within a week by e-mail.
Start R&D activities in/with CINTS.

Invoice will be sent.

Make payment(s). The final report is required at the end of each fiscal year.

unhwn

If you need to be exempted temporarily for any reasons, please contact the CINTS office.

i@ EIZXFZEAN RIEXFE V1I05AFLAMEHFRARE Y-
T Micro System Integration Center (USIC)

: http://www.mu-sic.tohoku.ac.jp/coin
e-mail: shisaku-info@ml.tohoku.ac.jp / Phone : +81-22-229-4113 Fax : +81-22-229-4116
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Fabrication Data Log ( FDL ) is an Excel version of an experimental notebook file that can be used to
record the progress of conditions and results of fabrication processes. FDL facilitates data recording and
viewing by standardizing data items, units, and other formats. FDL is available to anyone free of charge.
Please make use of this service.

If you provide us with an FDL containing data that can be made public, the data will be structured and
stored at RDE. After a certain period of non-publication (embargo: about 2 years), we will release an
overview of the data on the portal site. Data can be downloaded from the portal site upon request.
The embargo period can be shortened.
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Usage & fee

fE. BATHR(COWT, FIRRECISUTRELVFT. KEFARE., RitsiEEFOiciFzEH
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m fseERAR 530 9 /h (A 360 A /h)
m BtisedER 0 6,514 A /h
( XERZFENTIZIRIRIY—FA(>I5 [ ARIM ] CHIADZS. 3,300 /h)
m REERR | REBIGEE
m HERER  RE (R, 828, BERleEnniiss )

B Charge for space : 530 JPY / hour ( 360 JPY/hour for Tohoku University members )
B Technical support fee %1 : [ ARIM user ( open use ) 3,300 JPY/hour ]
[ non-ARIM user 6,514 JPY/hour ]
B Equipment use fee : on hourly basis ( depends on the equipment )
B Consumables : Actual costs
%1 : The fee for technical support by our engineers.

REPNERORA

o T— uSIC.No / ARIM.No
' : —— = a N
I H FAXS TSR BATh3ERRE
'l 2 E eq"pment Name Usage category Data provision Usage fee
EERT —HDIRHHD .
ARIMFIA 7—5#HH0
model name & number JR— | with data == 'ARIM use with data
ARIMAUR 7— 53 {0 ARIM
Narsae AR e win date e N EETIORIGL | R F—sieeal
IF 7 5B ) 43
\ :Ey::_ wit:f:a:a without data ARIM use without data
Max. 8 SRR
non-ARIM use 3F/A\Bﬁ$m§ﬁ 3;{[4\55*”%
non-ARIM user ndiadiadi @ non-ARIM use

overview

NHTEERT—5% FDLIZPA) CTTRHBWEECE. T-IMBICEAETNE
KEDEDHORNERTARIMAIAR F—9E#HDIOBEMIMEAINET .

M5O R BEFAORR - HHRER-Y

http://resv.mu-sic.tohoku.ac.jp/index.html

KEFHRROBEY. FIARBERAREFDLI7ZAINDOYI>0—- REERE
LERR—AR—-I KDTHRBVWEEFET .
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iF 8212 Cleanin

A-01 / TU-001
IYFYIFroN-
Draft chamber

As one PSH1200

A-02 / TU-002
BRI FPON-
Draft Chamber

for organic

A-03 / TU-003
UEEHE

Draft chamber

for SiN etching

hccepae 2,090 ipy/h recepaie 2,068 iy ecepae 2,398 py/h
2,596 3py/h 2,574 py/h 2,992 v/
Max. 8" 3,124 v/ : - Max. 6" 3,102 spv/m Max. 8" 3,608 Pv/n
Cleaning by acids, wet etching (Si, SiO2, metal, etc.) Organic solvents, resist removal SiN Wet etching
A-04 / TU-004 A-05 / TU-005 A-06 / TU-006
AEVEZIRHE 4" AE VEZIR 6" A VEZIRHE
Spin dryer 4" spin dryer 6" spin dryer

Al sintering in N2

Annealing in vacuum

Toho Kasei ZAA-4 SEMITOOL PSC101 SEMITOOL PSC101
Acceptable 3,102 spy/n Acceptable 3,498 v Acceptable 3,498 spy/h
e 3,872 py/h e 4,356 v/ e 4,356 pv/h
Max. 6" 4,664 pv/h 4 5,236 py/h 6 5,236 3pv/h
Drying wafers and photomasks Cassette type
A-07 / TU-007 A-08 / TU-008 A-09 / TU-009
| >>¥49-RA-J> BEA-T> T5S2I95K
| Inert oven Vacuum oven M Scrubber
for sintering
‘Yamato DN63H Yamato DP-31 Zenkyo
Acceptable 2,596 3py/n Acceptable 1,716 ey Acceptable 7,392 v
o 3,234 wvm e 2,134 spvn e 9,240 sy
Max. 6" 773894 seym Max- 8" 75574 oy Max. 6" 11,088 swum

Wafer cleaning after polishing

JY25J4 Lithograph

40-400 degree, Accuracy: 1 degree

Wafer bake

B-01 / TU-051 B-02 / TU-052 B-03 / TU-053
hY AE>2-4 FPIOFA AEYA-5#1 FIOTA AESA=-5#2
Mikasa Actes Actes
spin coater spin coater #1 spin coater #2
ZhY 1H-DXII Actes ASC-4000 Actes ASC-4000w

accepaie 2,904 py/h sccepale 3,058 py/n secepae 3,080 py/h
3,608 ipy/h 3,806 ry/n 3,850 apy/n
Max. 4" 4,334 pv/h Max. 6" 4,576 pv/h - Max. 8" 4,620 JpY/h
Spin coatin Spin coating
? B-04 / TU-054 B-05 / TU-055 B-06 / TU-056
, myRITL—h D-yA-TY ME751F #1
. = Hot plate Clean oven Double-sided
aligner #1
Shamal HHP-230SQ Yamato DE62 Suss MA6/BA6
accepaie 1,760 py/n rccepaie 3,850 py/n secepaie 4,136 pv/n
2,178 pyh 4,796 ipv/h 5,148 py/h
Max. 8" 3618 wum Max. 8" 75 764 oy Max. 6" 6,182 wvn

Contact exposure, single/double side alignment,
alignment for bonding
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Y457« Lithograph

B-07 / TU-056 B-08 / TU-057 B-09 / TU-058
MEPSAF #2 L—-YiEsE RRAIVAT 34
Double-sided Laser writer Maskless aligner
aligner#2
Heidelberg Instruments Heidelberg Instruments
Suss MA6/BA6 DWL2000CE MLA150
Acceptable 4,136 pY/h Acceptable 9,526 pv/h Acceptable 6,534 pv/n
wafer size wafer size wafer size
5,148 iy 11,902 swpvn 8,162 pv/h
Max. 6 6,182 v Max.- 9" 174,300 sevm Max. 8 9,812 wvn
Contact exposure, single/double side alignment, 405nm, min.L/S 0.7pm, photo mask making (Cr and emulsion), 405nm, 375nm, min.L/S 1.0pm,
alignment for bonding direct writing, gray scale lithography mask making (Cr and emulsion), direct writing,
double-side alignment
B-10 / TU-059 B-11 / TU-060 B-12 / TU-061
ATV -RGEE RKRST AEVEzIR
Spray developer Draft chamber Spin dryer

Actes ADE-3000S

for development

Toho Kasei ZAA-4

Accepatie 2,838 py/n rcepatie 2,112 wpym l| 3 fecepatie 2,904 pv/h
3,542 wpvh 2,618 pym . 3,630 pv/h
Max. 6" 2950 Max. 6" 366 4 Max. 6" 4,356 wvn
Spray of developer and DI water Photo resist development Drying wafers and photomasks
B-13 / TU-062 B-14 / TU-063 B-15 / TU-064
| J-5F~OvNC AT/ TUA=0Z 130k EBEEIEE

Coater developer

Suss ACS200Gen3

Acceptable 1 2,826 JPY/h

wafer e
16,016 pv/h

Max. 8"

19,228 ipv/h

HMDS vapor, 3 coat lines, 2 developer lines, edge rinse,
back rinse, cool plate

i-line stepper

Canon FPA-3030i5+

Acceptable 22,000 JPY/h

wafer size
27,500 py/n

Max. 8"

46,200 Jpy/h

Min. L/S 0.35um, alignment accuracy 40nm,
double-side alignment, Nikon reticle available

Elionix 130kV
EB lithography

Elionix ELS-F125
A::ieptable 10,560 JPY/h
e 13,178 spy/h
15,818 spy/h

Max. 130keV, minimum resolution: 10nm or below

Max. 6"

B-16 / TU-065 B-17 / TU-066 B-18 / TU-067
TUAZJZ 50kV EBHERE RULSRF17IF UV F17%8
Elionix 50kV Curing oven UV curing
EB lithography
Elionix ELS-7500X Yamato DN43H Ushio UMA-802
Acceptable 4,554 py/n Acceptable 2,486 pv/h Acceptable 4,774 py/h
e 516760V e 3,102 wvn e 5,962 #n
Max. 4" 5,820 Jv/n Max. 8" 3,740 svn Max. 4" (B
Max. 50keV Cassette type
B-19 / TU-068 B20 / TU-069 “ NEW B21 / TU-070
HREBEARE BEPSAF #3 BEAMER
Maskless exposure Double-sided « | BEAMER PC
system for ball aligner#3
Y Toei Scientific Industrial Suss MA8/BA8 Gen3 fas s = - .
recopaie 4,686 pv/h recoptaie 5,368 py/h =E q 1,936 py/n
5,852 iy 6,688 py/h G 2,420 py/n
Ball 7,040 wim Max- 6" 75,030 sovm S —— 2,904 v

Maskless lithography on ball (diameter:1.0,3.3mm),
resolution:1.5um half pitch, alignment precision: 5Spm

Contact exposure, single/double side alignment,
alignment for bonding

Lithographic pattern correction software, including
proximity correction and grayscale exposure correction

Laser Writing

(4-inch / 15min)
Grayscale lithography
Mask Fabrication

Fresnel lens (t:16um)

-11-

Electron beam lithography

10nm or less



BRACILEY - 1AYEA - 2240

Oxidation, Diffusion / Ion implantation / Annealin

C-01/ Tu-101

BEIF (Y84kH)

Oxidation
(semiconductor)

C-02 / Tu-101
Bt (MEMSH)
Oxidation (MEMS)

| TELXL-7

= C-03 / TU-102
1 EB{EtR (8™)
Oxidation (8")

Koyo

accapatie 13,464 wpvn accopatie 10,736 v/ eepatie 9,768 pv/h
16,808 ry/h 13,398 v/ 12,188 pv/n
Max. 6" 20,174 wpv/h Max. 6" 16,082 spv/h | Max. 8" 14,630 pv/h
Oxide film formation ( semiconductor ) Oxide film formation ( MEMS ) Oxide ﬂlm formation ( 8" )
C-04 / TU-103 C-05/ TU-103 e C-06 / TU-103
EEUF (PILERF) LEUR (PHRUAHIF) i BN nEE (BIGAUF)
1 P diffusion P drive-in | B diffusion
TEL XL-7 TEL XL-7 i TEL XL-7
Acespatle 14,080 spy/h rccepable 13,288 ipv/h - feezpatle 13,376 ipy/h
e 17,600 sy e 16,610 wvn o 16,720 wn
Max. 6" 21,120 wpv/h Max. 6" 19,932 spv/h Max. 6" 20,064 spy/h
Pre-deposition Pre-deposition
C-07 / TU-103 . _q C-08 / TU-104 C-09 / TU-105
EEF (BIRULIAHIF) || ASNHLEURE hERAAVEAERE
| B drive-in || Metal diffusion Middle-current
furnace ion implanter
TEL XL-7 5 Koyo Model270 Nissin ion NH-20SR
accepatle 11,880 spy/h }f‘ E, accepable 9,284 pv/h sccepatle 22,440 spy/h
- 14,828 sy 11,594 sy e 28,050 wvn
Max. 6" 17,798 seum A ME A" 713926 sevm Max- 4" 133,660 seum
Drive-in furnace Max. 1000 degree . 180keV, 0.6mA, P, B, cassette type
C-10 / TU-106 [ 1 C-11 / TU-107 C-12 / TU-108
P=—F ' 5YTP=—NEE KEP=— IR
Annealing I. Rapid thermal Hydrogen annealing
: q annealing
TEL XL-7 | | AG Associates AG4100 Prof. Kanamori's original
accepaic 11,726 pv/h E \r + ecepaie 9,768 Y/ secepatie 19,492 spv/n
14,652 ipy/n = 12,188 v/ 24,354 pv/h
Max. 6" 17,600 spv/n ’ Max. 6" 14,630 py/n L. Max. 6" 29,238 py/h

Max.

1100 degree, 100 degree/sec, cassette type

Max. 1100 degree, IR lamp annealing, Si only

C-13 / TU-109
BE7Z- R
| Vaccum annealing

advance-riko RHL-Pss98/98#

6,952 pv/h

Acceptable
wafer size

8,668 1pv/h

Max. 4"

10,406 pv/h

Heat treatment under vacuum

Oxidation / ImpL_Jrity doping

Depth profiling
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Oxidation / diffusion (P,B)

Diffusion furnace for substrate with metal
Ion implantation (P,B) 30 ~ 180keV
Annealing (lamp annealing available)



& Deposition

D-01 / TU-151
LPCVD
(SiN)

System service

12,606 pv/h

Acceptable
wafer size

15,752 spv/h

D-02 / TU-151
LPCVD
(Poly-Si)

System service

16,984 pv/h

Acceptable

wafer size

21,208 iprv/h

D-03 / TU-151
LPCVD
(Si0z, SiON)

System service

14,784 pv/h

Acceptable

wafer size

18,458 pv/h

Max. 6" 18,920 wpvh Max. 6" 25,454 3py/h Max. 6" 22,154 wv/h
Si02(NSG), SION
D-04 / TU-152 D-05 / TU-153 D-06 / TU-154
BCVD {ERHEEBPECVD {£%¥5% TEOS PECVD
’“ Thermal CVD Sumitomo PECVD Sumitomo
- TEOS PECVD

System service

28,138 pv/h

Acceptable
wafer size

35,156 py/m

Max. 6"

42,196 pv/h

Sumitomo MPX-CVD

19,822 spy/h

Acceptable
wafer size

24,772 pv/h

Max. 8"

29,744 pv/h

SiN, Si02, Max.

350 degree, low-stress SiN

Sumitomo MPX-CVD
21,208 pv/h

Acceptable
waer size

26,488 py/h

Max. 8" 137400 pwn

TEQS SiOz, SiN, Max. 350 degree, low-stress deposition

D-07 / TU-155
SPP74./0%—X TEOS PECVD
SPP Technologies
TEOS PECVD

| SPP Technologies APX-Cetus

21,296 py/m

Acceptable
wafer size

26,620 pv/h

D-08 / TU-156

JPEL PECVD

JPEL VDS-5600

13,992 pv/h

Acceptable
wafer size

17,468 ipy/h

D-09 / TU-157

Applied Materials P-5000
11,792 wpv/h

Acceptable
wafer size

14,740 Jpy/h

Max. 8" 38,500 wvn Max- 6" 30,966 wun 4 17,688 svn
TEOS SiO2, SiN, Max. 350 degree, low-stress deposition Tungsten CVD
D-10 / TU-158 D-11 / TU-159 D-12 / TU-160
ZHANYSIEE (MNFE) ZHANYIEE (BHIR) BB WA/ yRE

Shibaura sputtering
(heating)

Shibaura CFS-4ESII

4,884 iy

Acceptable
wafer size

6,094 pv/h

Max. 8" 7,326 pv/h

Wafer stage : 200mm, 3" x 3 targets, Max. 300 degree

Shibaura sputtering
(cooling)

Shibaura CFS-4ESII

4,906 ipv/h

Acceptable
wafer size

6,116 pv/h

Max. 8 7,348 pvn

Wafer stage : 200mm, 3" x 3 targets

Shibaura sputtering

Shibaura !-Miller CFS-4EP-LL
7,238 py/h

Acceptable
wafer size

9,042 spv/h

Max. 8" 70,868 wun

Wafer stage : 220mm, 3" x 4 targets, Max. 300 degree,
with LL chamber and automatic transfer system up to
10 wafer stages

D-13 / TU-161
BE% SHRYEE (SHIR)
Automatic Shibaura
sputtering (cooling)

Shibaura !-Miller CFS-4EP-LL

8,998 pv/h

Acceptable
wafer size

11,242 spvn

Max. 8"

13,508 spv/h

Wafer stage : 220mm, 3" x 4 targets, with LL chamber and
automatic transfer system up to 10 wafer stages

D-14 / TU-162
ECRO>YZ0—-R/\v45
ECR

long throw sputter

Elionix EIS-200ERP-NPD-TK

6,402 pv/h

Acceptable
wafer size

7,986 pv/h

Max. 6"

9,592 sv/h

2 targets, TS 150mm, collimation, etching also available

D-15 / TU-163
FRIINIVFR IS
Anelva
multi-sputtering

Anelva SPC-350

6,336 JPy/h

Acceptable
wafer size

7,898 ipy/h

4

9,482 pv/h

4" x 6 wafers, Max. 650 degree,
6" x 3 targets (DC x 2, RF x 1, simultaneous),
with LL chamber, ferromagnetic material possible

D-16 / TU-164
ERIMERTAM SRR/ \vI%E
High-temp. sputtering
and 02 annealing

| Youtec 21-0604

12,672 v/

Acceptable

wafer size

15,818 spv/h

Max. 8"

| als 18,986 pv/n

Max. 700 degree in Metal sputtering chamber (DC)
and Oxides sputtering chamber (RF).
High-pressure O2 annealing chamber

D-17 / TU-165
PRIVIANYTERE
Anelva sputtering

Anelva SPF-730

8,888 pv/h

Acceptable
waer size

11,088 pv/h

Max. 6"

13,310 pv/h

4" x 9 wafers, 8" x 3 targets

D-18 / TU-166
REKER 2/\yy&RE
Sputtering for ball

Izumi-tech

5,522 ipy/n

Acceptable
wafer size

6,886 ipv/h

Ball

8,272 pv/h

Sputtering on ball (diameter:1.0,3.3mm),
Au, Cr, Al, Pd, SiOz, etc. O2 plasma cleaning
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k& Deposition

D-19 / TU-167
EFE-LAREBRE
| EB evaporation

Anelva EVC-1501

Acceptable 7,744 1pv/h

wafer size
9,658 pv/h

Max. 6"

11,594 3pv/n

Metal deposition

D-20 / TU-168
HoERE
Electroplating

‘Yamamoto
Acceptable 2,794 v/
e 3,476 v
Max. 6" 4,180 spv/h

D-21 / TU-169

i | MR EEEEE

ih ALD

Technofine ALK-600
Acceptable 10,912 pv/h
. 13,640 pv/h
16,368 pv/h

Max. 6"

Al203 etc.

D-22 / TU-170
YIS NEERERE
Automatic
sol-gel deposition

Technofine PZ-604

Acceptable 9,020 pv/h

wafer sze
11,264 v

Max. 4"

13,530 pv/h

PZT deposition

D-23 / TU-171

MOCVD

Wacom Doctor T

Acceptable 18,018 pv/h

Water size
22,506 3pv/h

Max. 8"

27,016 pv/h

PZT deposition

D-24 / TU-172
o0y ANYYEE
SHINCRON sputtering

SHINCRON RAS-1100B I
Acceptable 61,996 ry/h
e 77,484 wvn
99,000 iry/h

4n

36 wafers, Si, Ta, Al, W, SiO2, Ta20s,

E-01 / TU-201

DeepRIE #1

Sumitomo MUC-21

Acceptable 9,592 pv/h

wafer size
11,968 pv/h

Max. 6"

14,366 ipv/h

Si deep RIE, mechanical cramp

Other microfabrications

Laser marker, polishing, dicing,
Sandblaster, Wire bonder, H
Bump flattening by surface planer

Glass wafer processing by sandblasting

E-02 / TU-202

DeepRIE #2

Sumitomo MUC-21

Acceptable 9,592 pv/h

wafer size
11,968 pv/h

Max. 6" 14366 wvn

Si deep RIE, mechanical cramp

E-03 / TU-203

DeepRIE #3

STS
Acceptable 10,208 pv/h
e 12,738
15,290 pv/h

Max. 6"

Si deep RIE, mechanical cramp

E-04 / TU-204

DeepRIE #4

E-05 / TU-205

Ulvac ICP-RIE#1

E-06 / TU-206

Ulvac ICP-RIE#2

wafer size

14,300 pv/h
Max. 6"

iy 17,160 sy

Metals etc., gas: Clz, BCls, SFe, CF4, CHF3, Ar, N2, O2

Sumitomo MUC-21 Ulvac NE-550 "] Ulvac CE-3001
Acceptable 16,786 pv/h Acceptable 18,304 pv/n 17,512 wpvh
e 20,966 v/ . 22,880 v 21,890 spv/n
Max. 8" 55168 wun Max. 6" 52456 wvn Max. 6" 156268 spun
Si deep RIE, electrostatic cramp SiO2, Metal etc., SiO2, Metal etc.,
gas: Ar, Oz, N2, SFe, CFa, CHFs3, Cl2, BCl3 gas: Ar, Oz, N2, SFe, CF4, CHF3, Cl2, BCl3
E-07 / TU-207 E-08 / TU-208 E-09 / TU-209
PIN\YY SRERIESRE FZIV\RIE&E FRIVI\Si RIERE
Ulvac RIE Anelva RIE Anelva Si RIE
Ulvac RIH-1515Z Anelva DEA-506 Anelva L-507DL
Acceptable 11,440 ipv/n Acceptable 8,844 py/n Acceptable 7,304 pv/n

wafer size

11,044 wpvn

Max. 8" 13,266 svn

SiN, SiOz, gas: CF4, CHF3

wafer size

9,130 spv/h
10,956 pv/h

Max. 6"

Si, gas: SFe
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E-10 / TU-210

| Shibaura HIRRIE-100

12,870 wpv/h

16,082 spv/h

Acceptable
viater size

Max. 6"

Al, Si, gas: Clz, BCls, cassette type

E-11 / TU-211
ISXIIU—F—
Plasma cleaner

Yamato PDC210

[ 3,982 wym
4,972 wv/h

Acceptable

Max. 6"

Ar, 02 plasma for wafer cleaning and resist ashing

IvF>Y Etching

E-12 / TU-212
TN Py I%E
Ulvac asher

Ulvac UNA-2000

38 pv/h

6,292 pv/h

water size

Max. 6"

2.45GHz, cassette type

E-13 / TU-213
TSV PYSI%E
Branson Asher

Branson IPC4000
4,576 pv/h
5,720 pv/h

Acceptable
viafer sze

Max. 6"

13.56MHz

E-14 / TU-214
Sl | USHVRSA IvFr—(CDE)
@ Chemical

Dry Etcher (CDE)

Shibaura CDE7

[ 7,304 v
9,108 spv/h

Acceptable

Max. 4"

low-damage Si, SiN isotropic etching by radicals,
removal of DRIE's scallops, gas: CFs, Oz, Nz

E-15 / TU-215

Ion milling

NS/Hakuto 201BE-C
11,484 wpynh
14,344 sy

Acceptable
for size

Max. 6"

Arion, 4" x 6, 6" x 3

E-16 / TU-216

Vapor HF etching

Sumitomo Primaxx uEtch

9,614 pv/n

12,012 wpvn

Acceptable
vialer size

Max. 8"

SiO2 sacrificial etching

E-17 / TU-217
KOHIVF>)1&
KOH etching

[ 3,322 v
4,136 wpv/h

Acceptabie
e size

Max. 6"

Si anisotropic etching

- E-18 / TU-218
=

s | TMAHIYF 48
! TMAH etching

38 1pv/h

4,906 pv/n

Acceptable
Wafer size

Max. 6"

Si anisotropic etching

F-01/ TU-251 ]
B Suss UI)\IEAKE
Wafer bonder

Suss SB6e

7,546 pvh

9,416 pv/h

Aceptabie
vter sze
Max. 6"

Anodic bonding, metal bonding, polymer bonding

F02/ TU-252|
EVG UI/UESR751F
EVG aligner for
wafer bonding

EVG Smart View Aligner
[ 5,852 sym
7,304 pv/h

Acceptable
afer sze

Max. 8"

IR alignment

F-03 / TU-253
EVG UI/)\iESEE
EVG wafer bonder

EVG 520

6,402 spv/n

7,986 pv/h

Acceptable
wafer size

Max. 8"

F-04 / TU-254
J EVG 75T E M bsE
o 1 EVG

plasma activation

EVG 810

8,602 pv/h

10,736 ipv/h

Accepizble
viaer sze

Max. 6"

Plasma activation bonding
gas: N2

s
F-05 / TU-255

Disco dicer

Disco DAD-522

3,586 pv/n
4,466 PY/h

Acceptabie
aler size

Max. 6"

Cutting water: Tap water

F-06 / TU-256
REUEE 514
Accretech dicer

Accretech

10,516 rv/h

13,134 wvn

Acceptable
wafer size

Max. 6"

Cutting water: DI water
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ES - E - )\w5—3>4 Bondin

F-07 / TU-257

Wire bonder

F-08 / TU-258

Laser marker

F-09 / TU-259

Sand bluster

4" wafer polisher

BN technology Bni52

1,980 pv/h

Acceptable
wafer size

2,464 py/h

Max. 4"

2,970 ipy/h

Polishing and CMP for Si, SiOz, metal

6" wafer polisher

BN technology Bni62

2,266 3pY/h

Acceptable
wafer size

2,816 Jpy/h

Max. 6"

3,388 pv/h

Polishing and CMP for Si, SiOz2, metal

West Bond GSI WM-II % Shinto
hccepaie 1,892 pv/n ccepate 3,344 pvm eepatie 4,994 pv/n
2,354 iy 4,158 pv/m 6,226 pv/h
Chip 2,838 ipv/h Max. 4" 4,994 spvm Max. 6" 7,480 3pv/n
Wafer marking Grass drilling
F-10 / TU-260 F-11 / TU-261 = F-12 / TU-262
A4 SFITN\REERE 64 FITN\RERE —

Surface planer

Disco DAS8920

e Acceptable 18,832 pv/h

wafer size

- 23,518 pv/h

48" 138226 wim

Au or Cu bump precise planarization

F-13 / TU-263

UV imprint

Toshiba machine ST-50

F-14 / TU-264
| BAOTUYNEE
4 Thermal imprint

Origin Reprina-T50A

F-15 / TU-265
IFIVikaRE
Excimer lamp
cleaner

Dernaechste EXC-1201-DN

TPT HB16

1,826 pv/h

2,266 3pY/h

2,728 1py/n

SIJ PR150-THU

4,576 py/h

E 5,698 ipy/h

6,842 iy

accepatle 6,974 iy L necepable 6,556 py/m sccepatle 3,388 ipy/m

waer size 8,712 wum - e 8,184 py/n o 4,224 pv/n

Max 4" 10,472 wm i R e S, . Max. 4" 75,082 wvn

Max. 650 degree, Max. 30kN Organic contamination remover
F-16 / TU-266 F-17 / TU-267 F-18 / TU-268

t=A-MIIVRYSY - HERZZDIVY 5~
Semi-automatic Sub-femto inkjet Stereolithography
wire bonder 3D printer

Digital WAX 028] plus

2,926 iy

3,652 pv/n

4,400 spv/n

Min. line wedth: 5um

Min. pitch (z direction): 0.01mm,
max sample size: 90 x 90 x 90 mm

F-19 / TU-269

Micromanipulator

Micro support

1,870 spv/n

2,332 pyh

2,816 iy

Microscope integrated

F-20 / TU-270

Water Laser

Shibutani LAMICS AQL-1900

6,908 pv/n

Acceptable
wafer size

8,624 pv/n

Max. 12" [HGSEoRss

Processing of silicon wafers and thin metal sheets,
minimum processing line width: approx. 70 um

CVD (chemical vapor deposition)
PECVD : SiN, SiOz (TEOS)
amorphous Si, SiO2 (SiH4), W,
LPCVD : SiN, SiOz, SiON, Poly-Si
Low stress thick film Epi poly-Si

Conformal film deposition (TEOS-CVD)

Si / SiO2 W-CVD (via structure)
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§

»

G-01 / TU-301
UINIZRERE
Wafer dust counter

Acceptable
wafer size

Max. 6"

4,202 JpY/h

2,816 v
3,498 py/h

Particle count and size

1 G-04 / TU-304
- IUJY
= Ellipsometer

Ulvac
pecepiatle 1,672 v/
- 2,068 s
i : Max. 6" 2,486 pv/h

Film thickness and refractive index

G-07 / TU-307
SBEARR
Microscope
Nikon L150
sccepate 2,046 Py
2,552 pv/n
Max. 6" 73,080 s
Surface masurement
G-10 / TU-310
L—Y/ BaikciEmii

Laser/white light
confocal microscope

§ Lasertec OPTELICS HYBRID LS-SD

5,654 pv/h

Acceptable
wafer size

Max. 6"

7,062 3pv/h
8,492 pv/h

3D surface measurement,
laser/white light, conforcal/non-conforcal

G-13 / TU-313
XA J0OXECT
Micro X-ray CT

Comscan techno
ScanXmate D160TS110

Acceptable
wafer size

Max. 6" 6504 wum

e

4,136 ipv/h
5,170 ipv/h

Non-destructive

G-16 / TU-316

JEOL FE-SEM

JEOL JSM-6335F

6,160 rv/h

Acceptable
wafer size

Max. 4"

7,678 pyh
9,218 pv/h

FE-SEM, EDX

G-02 / TU-302
REEt

Film thickness
measurement

~ Nanometric NanoSpec3000

Acceptable
wafer size

Max. 6 3

2,156 pvn
2,684 pvn

Film thickness measurement ( optical method )

G-05 / TU-305
Dektak =5t

Dektak

surface profiler

Dektak 8

Acceptable
wafer size

‘ Max. 6"

3,630 py/n

e

2,420 pv/h
3,014 v

Contact measurement of surface

G-08 / TU-308
FIHIERMER
Digital microscope

Keyence/Kunoh

Acceptable
wafer size

2,860 ipv/h

2,288 pym

Max. 8 3,432 wpym
x20-200, x500-5000
G-11 / TU-311
REMERE

Depth measurement

Union Hisomet

Acceptable
wafer size

2,002 spv/h
Max. 6"

1,606 ipv/h

2,420 pv/h

G-14 / TU-314
BEFSEM
SEM

Hitachi S3700N

4,224 pyn

Acceptable
wafer size

Max. 12"

5,258 ipym
6,314 wpyn

JIE Measurement

G-03 / TU-303
sEMTYITY
Desktop Ellipsometer

Photonic lattice SE-101
1,408 pv/h
1,760 pv/h
2,112 ipy/n

Acceptable
wafer size

Max. 6"

High-speed and compact ellipsometer

G-06 / TU-306
Tencor EiZ=:t
Tencor profiler

Tencor AlphaStep 500

Acceptable 2,420 3py/h
Max- 6" 73630 swvm
Contact measurement of surface
G-09 / TU-309
IROMREARER

Infrared microscope

Olympus/Hamamatsu
1,936 py/h
2,420 ipy/h
a " 2,904 wom

Double-side alignment check, void detection

G-12 / TU-312
BERENE

W Ultrasonic microscope

Acceptable
wafer size

Insight IS-350

2,442 ipy/h
3,036 ipy/n

4 . 3,652 spy/n

Non-destructive, void detection at bonding interface

Acceptable
wafer size

Max. 12"

G-15 / TU-315
HFESEM
Cross section FE-SEM

Hitachi S5000
Acceptable 6,006 1pv/h
Chip 9,020 vm

EDX, high/low vacuum, optical navigation

G-17 / TU-317
MRSEM
CD-SEM

Hitachi High-Tech CS4800

18,810 spv/h

Acceptable
waer size

o — Max. 8" 28,204 pv/h

23,496 spv/h

Highly accurate automatic measurement of microstructures
Auto-transfer for 6" and 8", manual transfer for 4" and smaller.
Measurement repeatability: 1nm (30)

-17-

High-resolution SEM

G-18 / TU-318

Quick coater

Sanyu SC-701MKII

1,870 spv/h
2,332 spY/n
2,816 ipy/h

Acceptable
wafer size

Max. 2"

Pt coating before SEM



HIFE Measurement

G-19 / TU-319

Park systems AFM

Park systems NX20

3,630 ipy/h

Acceptable
wafer size

Max. 8"

) z
,—r !

4,532 1pv/h
5,456 ipy/h

Atomic force microscope

G-22 / TU-322

® FIB

SII SMI9200

10,670 spy/h

Acceptable
wafer size

Chip

13,332 wv/h
16,016 pv/h

Focus ion beam etching

G-25 / TU-325
i ERRERE - LBERMN

2 BRI AT A#2
Line-focus-beam
._acoustic microscope #2

4,246 1pY/h

Acceptable
wafer size

Max. 8"

6,380 ipy/h

5,302 Jpy/h

Measurement of acoustic velocity of bulk wave of solid sample

G-28 / TU-328
23 FRhECEAMEE
Two-photon
excitation microscope

Leica TCS SP8 MP STED

Acceptable 3,696 ipy/m
wafer size
No.1-S

cover glass | 5,522 pvn

4,598 1pv/h

G-20 / TU-320
AR E
a2 4-terminal prober

1,606 spv/h
2,002 spv/h
2,420 pv/h

Acceptable
wafer size

Max. 6"

G-23 / TU-323

XRD

Bruker AXS D8 DISCOVER
10,736 py/h

(13,420 o
16,104 spv/h

Acceptable
waer size

Max. 6"

High temp (1000 degree) available

G-26 / TU-326

Zygo Nexview

Zygo Nexview

2,772 pv/h
3,454 pv/n
4,158 py/n

Acceptable
wafer size

Max. 6"

G-21 / TU-321
WA DIEFURIESE
Spreading resistance
measurement

Solid State
Measurements SSM150

2,970 spy/h
3,696 ipv/h
4,444 pvn

Chip

Dopant profile measurement

——
]

G-24 / TU-324
EIRSERE - AR ERME
RIS ATh#1
Line-focus-beam

3 . acoustic microscope #1

3,696 ipY/h

4,620 1pv/h
v [ 5,544 wun
Measurement of leaky SAW (LSAW) velocity of solid sample

G-27 / TU-327
YEENSA-FFF54Y
Semiconductor
parameter analyzer

Keysight B1500A SMU
B15118 x 4 GNDU

1,584 pv/n
1,980 spy/n
2,376 py/h

it

Precise 3D surface measurement

Visualization of

intracellular structures and biomolecules

Evaluation for semiconductor devices

Multi-photon laser microscope mode, conforcal mode,
stimulated emission depletion (STED) mode

X-ray images

Two-photon excitation microscope

RPE1-hTERT, Red /TRITC,

100x oil immersion objective,

White Light Laser
(wavelength tunable)

Evaluation

Various electrical and mechanical characteristics,

FE-SEM, AFM, surface profiler, Film thickness measurement,

3D surface profiling using Laser / white light confocal microscope,
Particle measurement, XRD, X-CT,

Nondestructive observation by scanning acoustic

tomography (SAT), Infrared microscope,

Evaluation of material properties by focused beam

ultrasonic analysis

Microlens array
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We have opened a “Prototype Laboratory” of approximately 300m2 in
the Jun-ichi Nishizawa Memorial Research Center at Tohoku University.

More than 100 equipments for electronic assembly, machining, and evaluation are available on
an hourly basis.We can also handle hardware prototyping, by combining semiconductor

chips, sensors, and other devices.We support device packaging for Proof of Concept (PoC) level.
The usage system is the same asfor other Hands-on-access Fabrication Facility tools.
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(Solder components) g
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Manipulator
Ingestible Sensor System for In-vivo Telemetry

Image with single photon image of cultured cells,
Green:FITC, Red: TRITC

- BT TAFHs
FARZAT—33>. SEYIO0-MF. ESA-RIIVARISY. 190X ZE1L—45. FAARIY— £ XU VERIE,
BITILS - 1293y X422 T0J57 - TN, USBA>%—J1—X. FPGA / CPLD JOYJ5%

- B T Ftkas
CNCIFMA. NIRY= F=TI=F—, Y>H— 31903, S LRI, K-V 29— hyT1>IY—,
DyF420T0vA, 48— 3D TUDAH—. HKERME. RETUZH—. 320 UV REIRR. BMURR, BERTH

- BT

BIR. SSRLH. FHEJEERE. A3023-T. 1VE-Y2RTF3149. ARINSLTFIAY, FEE)GA-9T7F51Y.
2 TR, FOINGEMIE, RATRE. K7R0-T, BERIEMEM R MRSIRES, ISR,

TA=RT =2, #&BEt. USBARINLT7F3(Y

-19-



ACCESS
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TEL : 022-229-4113 FAX : 022-229-4116 Email : shisaku-info@ml.tohoku.ac.jp
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Micro System Integration Center (uSIC)

http://www.mu-sic.tohoku.ac.jp/coin

From Sendai Station

<Subway + Bus + (Walk)> approx. 30min. Fare: ¥410 (subway ¥250, bus ¥160)
Take the Subway Tozai Line (for Yagiyama Zoo) from Sendai Station to Aobayama Station.

Then transfer (through South 1 Exit) to a bus for Aobadai (Line 10). Please get off at the Aobadai Bus Terminal.

From the bus terminal to Nishizawa Center, it takes about 5 min to walk. (There are only one or two buses per hour.)

<Taxi> approx. 20 min.
Take a taxi from the taxi stand at the west exit of Sendai Station and tell the destination
“Tohoku-Daigaku Nishizawa-Junichi-Kinen-Kenkyu Center Rt XZE#FEBH— S EAFTEY—" to the driver.
Or if he/she does not know it, just say “Aobadai”. You will find the white building behind (on the east side of)
Aoba park driving range.Nishizawa center is that building.

Micro System Integration Center (uSIC)
Nishizawa Center, Tohoku Univ. 519-1176 Aramaki-Aza-Aoba,Aoba-ku, Sendai 980-0845

Phone : +81-22-229-4113 Fax : +81-22-229-4116 e-mail: shisaku-info@ml.tohoku.ac.jp

IIBEMEMSS3—Ib—L K—LR— : http://www.mu-sic.tohoku.ac.jp/showroom
IR TSR EYIRER— A= http://www.mu-sic.tohoku.ac.jp/museum
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