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ABSTRACT
A systematic design process was used to integrate the design and drawing departments for a semiconductor post production cleaning
machining provided by a specified manufacturer. Such a design process will incorporate design information into a knowledge
management system and utilize TR1Z method to improve machine functionality. First of all, based on two systematic process design
principles proposed by Pahl and Ullman, we rearranged an expected design process and utilize this process into actual
manufacturing production line as our practical application case. By implementing this design process, manufacturers can
significantly not only reduce labor, material resources and time consumed in its traditional design process, but also increase design
efficiency. This design process can also be utilized in designing phase of different kinds of products. Moreover, it keeps a record to
link different versions of design changes by different RD personal, and assist manufacturer to keep design consistency and avoid
compromise design quality. Finally, the research utilizes TRIZ contradiction matrix, 39 engineering parameters, and 40 invention
principles to improve machine’ s problems. In this research, two actual case studies of applying this method were presented to assist
designers are provided.

Keywords : Systematic Processes of Design ; TRIZ ; Knowledge Management

Table of Contents
OO0 OO i 12200 e 1120000 e 1130
OO0 e 2140000 e 2150000 i 5000
OO0 e, 82LTRIZ. i, 82LAITRIZO DO i 82120
OO00000 e 921300-0000760000000 wieveveenn. 172140000000000
............................. 18215000000 vvivvvieveieviiiiieeennnn 19 226 ARIZO O 212,20 0 0 O
........................................... 22221 000000000 viiiieennnn22222 0000000 w22
2230000000 i, 24000 000000000 e, 25310000
........................................... 263200000 vk 27330 000000 w32 3.4 0 0
OO00000 e, 3635 00 oo 613510000 i 613.5.2
OO0O000 e 1000 OO0TRIZOODOOOOOO iveeeeeeeeeceereas 624100
............................................... 62420000 w03 422 00 0 0 evcveveeeeeeeeeeeeeeen...64 422 0 O
OO000 e, 65423000000 i 65424000000 i, 66
4250000000000 . 67426 DO OO i, 6943000000000
................................. 72431000000 i 724320 00 0 v 34330 0 0 O
......................................... 7443400 iG] 5440 0 TRIZOO OO OOOO-000 .. 75
441300 00000 e, 76442000000 e, 784430000
......................................... 7944400000000 e 794450000 iiiiieicceeveeeeeeeeeeee..82 4.4.6 O
L e 834500TRIZODOOOOOOO-O000 ovevvveeeieeeee. 8445100000
O e 844520 000 i 8545300000000 wiiiiiiieieieiesereseeanns 854540
OO0 i 7000 0000000 e, 915100 oo 915.2
OO0 o Q2O 000 it QGBUOOATRIZODOOODO
.................................. PVOOBOODOOODO w06 DO C OO O O O e 114

REFERENCES

[1]Pahl, G., & Beitz, W. (1995). Engineering Design a SystematicApproach. Springer-Verlag.(l

[2]JUlIman, D. G. (1992). The Mechanical Design Process. NewYork: McGraw-Hill Book Company.(J

[Bl000@9)I 00000000 DN00N0NNDND@U00NDDNNON0nDn199s)dn

400019970 0000000000000 D0000O00ODO1997000000000000DOO08NTU0048908900 0



[FlC0C@o4)U O TRIZDOODLDOUOOLOODOULOOLO(UODODODODODODODODOD20400 00000000000
092NCKU54901360 O

[6]Mann, D., & Winkless B. (2001). 40 Inventive (Food) Principles With Examples. The TRIZ Journal.(0

[7]Retseptor, G. (2002). 40 Inventive Principles in Microelectronics. The TRIZ Journal.O

[8]Hipple, J. (2005). 40 Inventive Principles with Examples forChemical Engineering. The TRIZ Journal.(0

QOO0 O0OO000OEoteU400 0 0D00DDOO0OD2e06000000000ODODODODODO(C2-30D012000O:0D0DODODODODODO
[10]000@00ODOTRIZODODODODODODODODODODOODODODDOODDOODDDODOODDODD20000 00000000000 O089INSYS5490030
oo

[11]000@o3OTRIZDODODODODODODODODOODODODODODODM@MOUOUDOODOODOOOOO2003)00

[12]Altshuller, G. (1997). 40 Principles TRIZ Keys to Technicallnnovation. Technical Innovation Center. Worcester, MA.[I

[13]Cho, Y. H. (2004). Innovation In the Material Cost of the 8mmCamcorder Using TRIZ. The TRIZ Journal.Ol

[14]Mann, D. (2002). Case Studies in TRIZ:A Better Wrench. TheTRIZ Journal.O

[15]Mann, D. (2002). Case Studies In TRIZ:Anti Red-Eye FlashPhotography. The TRIZ Journal.O

[16]Lee, H. S., & Lee K. W. (2003). Super Water-Saving ToiletSystem Using Flexible Tube. The TRIZ Journal.(]

[17]Kizevich, G. (2004). How to Improve Car Safety. The TRIZJournal.OO

[18]Yuan, F., & Wang T. Y. (2004). A Typical Example of Innovative Design Based on the TRIZ. The TRIZ Journal.O

[19]0C 0007 TRIZODOOODODOOUOOOOOUOUOOO(UUDODOOoOOoOoO207DO00C0OCOOCOOOOo9DYU00162016
oo

[20)[0CO0@o07ODOOTRIZDOODODOUOOUDOUODOUODOOOO(UUUUDUDOoUOoOoOOOOU2007DOODODODOODODOOO

0 095CYUT50310130 O

[21]Altshuller, G. (1996). The Theory of Inventive Problem Solving. Technical Innovation Center.[]

[22]Liu, C. C., & Chen J. L. (2001). A TRIZ inventive Designmethod without. Contradiction Information.O

[23]Clarke, D. W. (1997). TRIZ : Through the Eyes of an American TRIZ Specialist— A Study of Ideality. Ideation International, Inc.(]
[24000@2004D00OTRIZODODODODODOOOOO(UOUODODODODODOODDO2004000000O0O0O0O0O0ODO 092CYCU54890350 O
[25]Mann, D. (2003). Hands-on Systematic Innovation. CREAXPress.[]

[26]000 (20020 10)0TRIZODODODODODODODODODODODODODOODOOO112-121400

270000000 DDODDDODODODODODODODODODDODO

[28]0 000000200000 00000000000000

[29]0C00020000 000000000000 OODOOOOOODOOO

[30j0CC0D020010 000000000 OOODOOO
[3lj0C0O0Q200100C00C0C0C0C0COOOOCOOODOODOOOODOOO@EUOUOoOOoOOOO200)OO
[32l0C0@ogooOoOoOoOoOoOoOoOOOOO0OO0O0O0O0OO(UUOOODOOoOOoOOOO2004)00O
[33CCC@ooyooOoOoOoOOO0: D000 ooooooog

[4ooooooo@eesooooooo: oo oooooo

[35]Reymen, I. M. M. J. (2001). Improving Design Processesthrough Structured Reflection: A Domain-independent Approach. Stan Ackermans
Institute, Centre for TechnologicalDesign at the Technische Universiteit Eindhoven.[

[36]00 0000000020090 00: http://www.misumi-tw.com.tw/ [37]0 0 0000000000 (200900 O:
http://www.hiwin.com.tw/index.aspx [38]0 O 0 0 O 0O 0 O (2009)0 O O : http://www.hanmark.com.tw/motoselect.html [39]0 0 0 O 0O O
000020090 00: http://www.orientalmotor.com.tw/ [40]0 0 0 00 0O 0O O(2009)0 O O : http://www.shinwe.com.tw/ [41]0 0 0O O
0000000090 00 http://www.ome.com.tw/staf/tw/ [42]Kevin, C. R. (2001). TRIZ and Software - 40 Principle Analogies partl. The
TRIZ Journal.O

[43]Kevin, C. R. (2001). TRIZ and Software - 40 Principle Analogies part2. The TRIZ Journal.OJ

[44]Terninko, J. (2000, March). The seventy-six standard solutions, with examples class 2. The TRIZ Journal.[]

[45]Terninko, J. (2000, May). The seventy-six standard solutions,with examples class 3. The TRIZ Journal.(]

[46]Terninko, J. (

[47]Terninko, J. (2000, July). The seventy-six standard solutions,with examples class 5. The TRIZ Journal.O

[48]Chang, H. T., & Chen J. L. (2004). The conflict-problem-solving CAD software integrating TRIZ intoeco-innovation. Advances in
Engineering Software 35, 553-566.1

[4A9l0COC@ocoOODOOOODOODOODOODO:DOOOOOOOOOOOOg
[soj0CC@ocubOobOOoOOOODO:D0OOOooooog

[51]10 O O (1992)00 Mechanical Engineering Design0 D0 000 0:000000000O0OO0O
[f2l0CC@ooy)OOOOOOOOOOOOOOOOOOEUUUUODOOOOOOe0)DOOODOODODODOODOO
089CCU0048905401 O

2000, June). The seventy-six standard solutions,with examples class 4. The TRIZ Journal.(J



[53]000
[54]0 00
[55]0 0 O
[56]0 0 O
0o
[5710 000040 00000000 0000000000020040 0000000000 0092NCU054890610 O

[58]0 00 (20020 TRIZOOOOOODODODODO0O0(@MOO00000000O0D02002000000000000 090NCKU54900590 O
[59]0 00 (20070 TRIZOODOOOOODODODO0O0000000@ 00000000 OOOO0D02007/00000000000

00 095N YP154900300] [J

[60]0 0020030 00 TRIZOODODODODODODO0O0000@ODOOOOOOOOD2003) 000000000000
091NCKU549004601 [

[61]0 000050 TRIZOODOOOOODOOO0O00000@OO0000000000002005000000000000
093NTUST6190220] [

620000050 000000000C0000000000002005000000000000093NTU054890360]

2001)000000000D@EOOO000DO00DbO20)D00D00000O00O0ODO08INCKU04891270 O

20020 00000000D0OO0@ECO0O0DC00ODbOOO02002000000000000O090NCKU54900580 O
2000 000000 00D@EOOOO00DO00DO200000000D00OOOO090NTHU03110180 O

20050 00TRIZOOODOOOOOOOOOMEIODOOOOODODOO0OD2005000000000000 093FEC07489013

— o~ —~ —



