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(Analog Devices Ltd.) 

ADXL50 specifications 
 

Temperature Range  ï55 to +125 C 

Power Supply   +5 V 

Measurement Range +/- 50 G 

Pre-Amp Zero-g Output Level +1.8 V 

Pre-Amp Output Span +1.8 V at +/-50 G 

Overall Accuracy 5% Full Scale 

Linearity   0.5% of Full Scale 

Bandwidth dc to 1 kHz 

Transverse Sensitivity 2% 

Unpowered Shock Survival 2000 G 

̑ẏḫHPȏȑ 



 

 

Analog Devices Co.  
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DMD(DLP)ⱪ꜡☺▼◒♃─  
 Texas Instruments Co.  

Texas Instruments ȤȥɔȳȢɆȏȑ 

http://upload.wikimedia.org/wikipedia/commons/9/9c/Abe.jpg
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Blood health monitor 

(HITACHI) 

Ink reservoir for 
printing  head 

(EPSON) 

 Pressure  sensor 

(Automotive,  

Human health care) 

Acceleration sensor 

(Automotive, Game 

machines) 

Microphone  

for mobile set 

(OMRON) 
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¸ Sphere Diameter: 44 mm 

¸ Maximum etching depth: 100 - 150 µm 

 



 

   1996  

  



25%TMAH + NCW 25%TMAH 

 

  



 

¸Etch rate database ñODETTEò 

¸ Etching Solution:  

 KOH(30, 40, 50%), TMAH(10, 20, 25%) for Si 

          NH4HF2(saturated) for Quartz 

¸ Temperature: 40, 60KOH, 70, 80, 85 ϴ 
 

¸Etch profile simulation system 

¸ ñFabMeister ESÈ ò (Mizuho Information&Research Institute)    

 Wulff-Jaccodineôs graphical method 

¸ ñIntelliEtchÈò (IntelliSense)     Cellular Automaton 

 



 
Si  (M. Shikida) 



FabMeister Simulation Results. 
Etching time: (a) 0 min., (b) 5 min., (c) 10 min.,  

                        (d) 15 min., (e) 20 min., (f) 25 min. 

Etching conditions: 34.0 wt.% KOH, 80oC 

(a) (b) (c) 

(d) (e) (f) 
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(111) (001) (110) Ÿ Ŷ 

 
ṇ  ṕM. GosálvezṖ 

100 nm 



 

Si (111)  

 
Step-terrace model, 1993, M. Elwenspoek 

 



  Si(111) .  

 Step-and-Terrace model  

 K. Sato, Sens. and Mat. vol.15, no.2 (2003) 

    

KOH solution ṕ34wt% Ṗ  TMAH solution ṕ
25wt% Ṗ 

KOHצּ TMAH ︣  

צּקּ צּ :  



קּ Ḳ KOH  TMAH
צּ ︣

פּ Ḱ 
 K. Sato, Sens. and Mat. vol.15, no.2 (2003) 

KOH  TMAH  
(CH 3) 4NOH 
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O(CH2CH2O)20H C9H19 

hydrophobic chain 

(head) 

 

hydrophilic chain 

(tail) 

HO-(CH2-CH2-O-)n-H 

 

PEG (Polyethylene glycol) 

Triton X-100 

(iso-octylphenoxy 

polyethoxyethanol) 

 

NC-200  

(100% 

polyoxyethylene- 

alkyl-phenyl-ether) 

O(CH2CH2O)nH C8H17 

Effective Surfactants Added in TMAH 

Etching Solution 

n=9 -  10  



in-situ FTIR  

Si  
in collaboration with Niwano-lab, Tohoku Univ.  

From 

IR source 

TMAH  

inlet 

Alignment mirrors 

TMAH   

outlet 

 To 

IR detector 

O-ring seals 

Teflon  

cell 

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



The strong adsorption of Triton  molecules on (110)-silicon planes in comparison to (100)-silicon is clearly visible.  

  

2077 (Si-H2) 

(c) (100)-Si in TMAH+Triton  

Time 

C-H 

2874 
2950 

(a) (100)-Si in pure TMAH  

2077 (Si-H2) Time 

(d) (110)-Si in TMAH+Triton  

Time 2040 (Si-H) 

C-H 
2874 

2950 

Time 

(b) (110)-Si in pure TMAH  

2040 (Si-H) 

 Si (110)  

        in-situ IR Absorption Spectra 



25%TMAH + NCW 25%TMAH 
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TRANS -  
DUCERS 

TRANS -  
DUCERS 

Island mask pattern 

Groove mask pattern 

Pure 25 wt% TMAH 25 wt% TMAH+Triton 

Pure 25 wt% TMAH 25 wt% TMAH+Triton 

 



 Si (100)  

  

    PremPal: JJAP (2010 ) 
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