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(Analog Devices Ltd.)

ADXL50 specifications

] Temperature Rangei55to +125C

. Power Supply +5V
ikl Measurement Range +/50G
Pre-Amp Zero-g Output Level +1.8 V
Pre-Amp Output Span +1.8 V at +/50 G
Overall Accuracy 5% Full Scale

{4 Linearity 0.5% of Full Scale
4 - Bandwidth dc to 1 kHz
Transverse Sensitivity 2%

Unpowered Shock Survival 2000 G
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T. Kasai et al. OMRON, Transducers-07, Lyon 2007
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MM 1D :832 , 800dpi MM1 A4 K30V NA4d)

Wire Bonding Pad Ink inlet Orifice

i

i

R. Nayve et al.: JIMEMS, 13 -5 (2004) 814 -821
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Fig. 15. Nozzle orifice subjected to nozzle surface coating.

Ink drops Nozzle orifice
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R. Nayve et al.
JMEMS, 13-5 (2004) 814 -821
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7.8 kV X200 iseum Diaphragm
Ink reservoir for Pressure sensor
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KOH, ATMAHD, FEDR, N,H, NaOH, CsOH

Si+20H +2H,0  Si(OH), + H,
SiO,(OH)Z + 2H,

100
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Diaphragm

Diaphragm on a (100) wafer
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KOH, ATMAHD, FEDR, N,H, NaOH, CsOH

Si+20H +2H,0  Si(OH), + H,
SiO,(OH)Z + 2H,

100
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WD23L 2mmi 15: 0kV: x2008  200um WD23-2mm/ 11550kVE x2008200um

25% TMAH 25% TMAH +
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Before After

Sphere Diameter: 44 mm
Maximum etching depth: 100150 um



ETCHING RATE
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ETCHING RATE
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Etch rate database i ODET T E ©
Etching Solution:
KOH(30, 40, 50%), TMAH(10, 20, 25%) for Si
NH,HF,(saturated) for Quartz
Temperature: 40, 60,4, 70, 80, 85 6

Etch profile simulation system

iFabMei s toevizuhomiGrlation&Research Institute)
Wulff-J a ¢ ¢ o dgraphead smethod
Al nt el | ndisercen EC@llular Automaton



(M. Shikida)

Si




FabMeister Simulation Results.

Etching time: (a) O min., (b) 5 min., (c) 10 min.,
(d) 15 min., (e) 20 min., (f) 25 min.

Etching conditions: 34.0 wt.% KOH, 800C

(€) (f)




Etch rate database i ODET T E ©
Etching Solution:
KOH(30, 40, 50%), TMAH(10, 20, 25%) for Si
NH,HF,(saturated) for Quartz
Temperature: 40, 60,4, 70, 80, 85 6

Etch profile simulation system

iFabMei s toevizuhomiGrlation&Research Institute)
Wulff-J a ¢ ¢ o dgraphead smethod
Al nt el | ndisercen EC@llular Automaton
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000
Si(111) . TIE
Step-and-Terrace model eces
K. Sato, Sens. and Mat. vol.15, no.2 (2003) e

KOH solution  p 34wt% P TMAH solution  p
A OTEIRER r FRI2INE O D SN AT
MAY N IV VMUdY T X KOH®S TMAH® .
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WD23L 2mmi 15: 0kV: x2008  200um WD23-2mm/ 11550kVE x2008200um
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Effective Surfactants Added in TMAH
Etching Solution

hydrophobic chain hydrophilic chain
(head) (tail) (100%

polyoxyethylene-
NC-200 :CngggO(CHZCHZO):ZOH alkyl-phenyl-ether)

(iso-octylphenoxy
Triton X-100  CgHi7 @—_Q(CHZCHzo)nH polyethoxyethanol)

n=9 - 10

PEG (Polyethylene glycol) HO-(CHZ-CHZ-O-)n-H



In-situ FTIR
Si

in collaboration with Niwano-lab, Tohoku Univ.

TMAH TMAH From
inlet - outlet IR source
To . \ |, Teflon T
IR detector ‘ \
A S

irtriiiriiiiioiiioiiiiiiiili O—ring seals

Alignment mirrors Prism Surface Orientations;
(100), (110), (111)



Si (110)
In-situ IR Absorption Spectra

(a) (100})Si in pure TMAH
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(b) (110)Si in pure TMAH
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The strong adsorption of Triton moleculeson (110-silicon planesin comparisonto (100-siliconis clearly visible.
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WD23L 2mmi 15: 0kV: x2008  200um WD23-2mm/ 11550kVE x2008200um

25% TMAH 25% TMAH +




TRANS -
DUCERS

Island mask pattern

TRANS -

DUCERS

Groove mask pattern

HD2 o 15, 0KV 460 5000 WDI18 0mnn 15, 0KV, <60 500um

Pure 25 wt% TMAH 25 wt% TMAH+Triton

W21 9mm| 150 0k %60 500U WD, Ommf 1155 0k x60 500uim

Pure 25 wt% TMAH 25 wt% TMAH+Triton



PremPal: JJAP (2010 )
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