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B Multi-purpose Engineering Design Optimization Code (MEDOC)

o OO MEDOC Ver. 0.8

Surrogate Model A

MEDOC is the abbreviated word of Multi-purpose Engineering Design Optimization Code.
Kriging Model MEDOC provide helpful tools to conduct the multi objective design with a surrogate model and the analysis of
results This program is consist of three parts, surrogate model, optimizer, post-processing.
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Numerical simulation

Error evaluation
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Transdisciplinary Fluid Integration Research Center, Institute of Fluid Science, Tohoku University
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Jun Ishimoto, Daisuke Tan, U. Oh, Tomihiro Kubota, and Seiji Samukawa,

Integrated Experimental and Numerical Study, of Thermomechanical Resist Removal-Cleaning Performance Using Cryogenic Micro-Solid Nitrogen Spray, ECS Transactions, Vol. 41, No.5,
pp. 83-90 (2011).

International collaboration: Hanyang Univ., Korea (Prof. Jin-Goo Park, NEMPL),
Northeastern Univ. (Prof. Ahmed A. Busnaina, NSEC)

Objectives:

*  To develop wafer resist removal and cleaning technology using micro-nano solid
nitrogen spray (SN,) which becomes applicable to the special device whose plasma
damage becomes serious problem, and applicable to the device that the reactivity of

SN, particle impingement behavior
573 to heated substrate (Computational)
500

IAOO
the O, radical is high such as CCD or photovoltaic passive device. -
New physical wafer resist removal and cleaning technology which is not required O,
plasma or UV ashing. Chemical free, damage-less cleaning system should be
developed.
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. . . About 90% resist removal
Micro-solid particle 7 S
impingement performance is attained by

enhancement of solid

—_ Thermomechanical nucleation

Resist resist shrinking
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- - Stress profile while SN, particle
90% resist removal performance has been achieved by impingement to resist (Computational)
Thermomechanical effect of resist micro-nano SN, spray cleaning without use of plasma : y _
contraction by SN, particle impingement ashing The magnitude of pressure in SN, particle and

wafer resist increases with SN, impingement
and fragmentation.
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2. MRME T DEAE
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 &t

MRBES 6 5 5 4 4 4 4 4 2 3 41
3. IR FEHEE, 7O/ MNEMEBREEDH IR

TH 2D
4. BHRERR 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 &
Sy—FLRX. W8 48 42 52 49 56 50 50 43 45 43 478

EiE 2 4 4 8 1 4 1 2 2 1 29
ERSEERE 63 91 101 67 105 92 105 116 108 134 982
ERNESHETHE 53 87 84 72 97 107 91 94 96 115 896
&5t 166 224 241 196 259 253 247 255 251 293 2385
5. ARFH
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 =t

~, A—FRIE
(—:‘:I:-/F?) HATFH 395,740 162,980 168,670 224,610 287,420 338,646 261,420 274,652 365,070 460,913 2,940,121

HEH 16 15 15 13 15 16 13 13 14 17

—AZEYFE

(F m) 24,733 10,865 11,245 17,278 19,161 21,165 20,109 21,127 26,076 27,112
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