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l Äã�&'(k?�/ÏÐ2¶¡A�Æ?·zÑÒ2ÓÔk?(Lean 
Production)B&'k?�2ÕÖFQ(Agile Manufacturing)×ØY 

~ïÙÚÛ�ÆFAÇv&'(?·áâ2Õl(?ÒyFQÜÜ¥¦

(Manufacturing Execution System, MES)y��ÜÜ¥¦(Logistics Execution 
System, LES)BØF·ÝØ÷�(Working in Progress)+_�Æb`&ËF+
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?·`íçèy?·P�îGü�ýWÐ2ßàSï�yéu���?·k?

îÑ2gæçèø2YÄã&'(��?·�käåæ2çè`ð;ëbñ�: 
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Z[ïÙ2çè`ðABOM÷Mz.*+£¤�b(IT)Bz{�b(OT)¥
¦2"ÃS#Y$%�?·käåæAÍ¸yk?Bgæyno§���s;

Õ&2+� BOMY���°,+�ì�B÷�&2�pA' BOMC�2>Æ
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?·ò>�}Bq>2&'A¹Ã�¾?Òï2�¦;çè?·q>GéYB
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Ë&'¹ÃOf_89u�2ßà(Design for Service);~wãÂ¶fÿAV
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H(~w?·�}Yuv½ËÌ·¸%SDW2&'A¹Ã=óÕÖk?(Agile 
Production)2�ÔA2&'îÑÒ÷;��y_sF�§0?àa«Ü÷lY 

Ø?·�xA&'(2?·C�+�GîÑgæBgÑß�2&'(yÏ

Ð��2��(BÓÔ(Y?·zÑÒ(final assembly)2g¡>GZ+j�v
tü�ý~w�&'2Ñçð[(Y�bÝR»ØXãîÑÒ)�pÏ/�Ñ

 gâ2IJÑÞA~�Ï/2 gâ&'2îÑj�û£(FAgÑß�2

\hGé+îçèA0?2��rpF~�(�ñ`)YÇv&'(2 MES¥¦
B LES¥¦y,§¡¢BlR¥¦(Supervisory Control and Data Acquisition, 
SCADA)A)�}g�56£©2ÇÊÆêµKób,§{|Brg�}yg
+¤ï¥§�ëA¦G)J§27rg�}�ï¥g�:(AIoT Factory)YÇX
ø8A&'(?·áâpFr)Í¸��tQ[,-(�}27îYÄã 3D
&'(ßàB PLMáâ2CDA+7Çv&/2?·ËÌB¥¦g�:
(Model Based Development, MBD /Model Based System Engineering, MBSE) 
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x BOM(Super BOM)¡)©(&'(?·áâ2,§C�AçD PLM2þã
Ýyg�çè÷�Å§H}A¡)?·çèyH}&'yàü�ý÷�2+�

÷�gÉY��X\���ÞT?·2®}�yçèD÷®BASx BOM2
56Bu¯g¡>+sWbiYêµ�A+� BOM (� EBOMyMBOMy
SBOM§) WÐ2.*LÿyBOM£¤}çè§1VrîsW¸kAR¢®
��2z{|}Bg¡q>Y 

Ã°WSx BOM2÷�B|}±ÛAR²2ø2M*++&'(?·á
â7;,(:: ¦()³SOÄã&'(÷�y´![´"ü�ý@A,>A
ðM«X¬&'vËÌ�&'2·¸yßàyk?%Sìµ;,(Product 
attributes)Y;Ï¶2·¸¸l7&')@A,%S2ìµ;,�"¹º[·¸
8(�0>y0»û£)yßà8(�'ã¼½y¾è/¿èyÀÁ)yk?8(îÑ
j�`í)ÆÂòËÌXÈÃãÏáâ2ìµ;,R¢_hà,ó¹A·¸¹º
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(Knowledge Based Engineering, KBE): +��2Í¸ÞVBIJ��.()
ßà`ðyR¢©(Ø BOM÷�¥¦PYKBEB BOM÷�¥¦2CD)*
+56[ÞV÷�¯TAr«X¬+ÞVÄã IT�b�ãØ?·ßà¯Y�ô
Ä°["P*+KTÍ¸rÅnoyg�ÿ�l}�21VAränT«g�

ÿ2aÆÇÒy~wÍ¸��2ò>?Þ|}YBOM÷�¥¦_;5ßG)�
6v PLMyERPyCRMWe2 IT¥¦AÄãB�¥¦WÐ2,§j�«Ü
BOM+�¶pB,§��.*g¡Y012¾ù�pvû¦ BOM÷�H}°
+Èv PLM¥¦PAð½UË)ôMÍ¸��2Î�Æ�+� BOM 
(EBOMyMBOMySBOM§)2.*g¡Ø�62 BOM÷�¥¦PÜÜA÷
;Äv¿þ�+�>¥(PLMyERPyCRM)WÐ2,§ÉÊÁY�ôçè56
�*+,§�2ÏÿApFr÷ñ2�«Í¸yk?ylmÐ2µ��+�¶

pg¡Y 
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@A°Ï&'(B,-(2CD�SG)GH2S#A�«<=>?+�2«

(BÐbY 

Ü+cd 

<=>?+Ñ`ÒÓßàyÔÕFQyBÒÓÖÑ2Ü+Y×æ2Ög*

+�ØÙÚ¨(Motorola)yÛìÜ(Intel),z{&2´)Õ;·Ý2ÒÓßàF
QX>((Integrated Design and Manufacture, IDM)Æâ�ÞØ 1980OÖ~Þ
[<=>FQÖg(Foundry Service)2�+&2Y°)ýþ[uvÒÓk?ß
�2ßbhé\ó=�?+«ó�à2çèA¯@+ßàBFQ{á2&2�

«[³´Îvâã2ÒÓßà��(Design House)2äå¸»Y,]O1A<
=>2FQ�bt 6æ�»� 12æÔÕAFQÓÿtré2çè(um)~w�
.è(nm)§xAhéÁÞétré2èv 1êÚ�à 160êÚ�(5nm, 12æÔ
Õ�)DIGITIMES Research 2021/12Y?+�2ëÿ{g34{ì[<=>Ü+Ø�bv
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ÒÓ2ßàBk?&'( 

ÒÓ@Ab�;&õ IC (Analog IC, � Power, Drier, Interface IC)y,Î
IC (Digital IC, � ASIC, MCU, DSP, CPU§) yBöDË÷ IC (Digital+ 
Analog) §~��p2H}B�ã¸dYpFAÒÓ2?·käåær�;�
pY,ßàìÛ;: 

l oøÕïðñ2ßàø2Y¹ÃZt?·2ÂòH}(&')��Þ
¸A��(��H}(&')��ßàY 

l �H}(&');�p2ßàDWA�p2H}¹Ã���btTVM
ùÂÈËËF(¹ºAuvû£�ÿ�y_Âãv�p?·/÷2H

}_ÌGâ�ú(Silicon Intellectual Properties, ¦þã&')Y 

l ÒÓßà¹Ã¥Z~$��<=>gæ}mY�p2gæ}muvÒ
Ó2�}yûüBGé;ý)ßb2®Y 

ØßàÂGêAßà��î+þÿ(Photo Mask)¢�<=>Ög�k?Ô
ÕyR¢¢�ñ!2ÖÑ¦_��áÔÕyÂGÒÓ¹ÑY 

Z[",·ÝAb�{2ÒÓFQ9î¢�;â�Þ(tsmc))"2<=>
Ög�ÜÜYÒÓ2k?gæî°,@Ayßà��y?·H}2E5ÿð;

³´D(A<=>Ög��"Äã&'(2k?gæ;¶Ò�2ÒÓ2k?¹

ºY<=>2k?&'(¹º[: 

l gæ&'(: J;2ÒÓk?9�#$(Thin film)y%þ(Photo)y&'
(Etching)y(ó(Implementation)yþ)*Z(PR remove) _bgæ
&'�§¹ºð;�p2îDø2Y 

l ß�Bg�û£(: �p?·sÄã%p2ß�k?A�ôøg?}
ø+ApFçèß�2u¯GéBänaÆÇÒYg��bq¹Ã,

-û£g¡��(Standard Operation ProcedureASOP) ¡ß�B�



�ÔÕY 

l ß���(Recipe)È�(: ß���ßË[Rß�zÜF2gæ;
,yãýyB¬.Yéu�p@A2ÒÓk?A<=>Ög�_;ø

ò��;/D¹ºY 

l ßË<G·ÝØ(Working in Progress inventory, WIP inventory)B
ØF·q>�J¬.(After Processing Inspection): Ø½0ÒÓ�
}2$~ñAØÒÓk?gæ®�¯ßË_n1ØÍ<G·2¬.A

34g�~wk?Òáy(Line Balance)YpFA)[~wÒÓ�}B
q>A rîØk?®�¯iKq>�J2¬.Y 

<=>�2�}FQ 

~wÔÕ2�};KL<=>�2hé�uM¨l<=>\ó�}FQ2

Rb�¬Y;â�Þ)@A�}FQ�l2ø9!"# 2020 $%, Page89¹2[: 

1. SbÔÕ�((GIGAFAB® Facilities): 56SxFQáâ(Super 
Manufacturing Platform, SMP) ¶ø^3 12æÔÕ�2?}øÿYù
Â�¹4T°)�pg�ð=�ÒÓ�}y�};J()Y 

2. g�|}@(: =óZ«F�¢F(Advanced Process Control, APC) 

SEMI, “Equipment Engineering Capabilities Guidelines (Phase 2.5),” SEMI International Standards, July 

20022�ÔYÄãß�2ûiÅuR2,§¶4½´gæBß�2ÔÕ

k?�}B£Ë�ApF«Üß�2¥¦�u¯Y 

3. ÕÖB�5k?: FQ÷�¥¦B ERPyÕl(ß�Ø0�B6gy
rqk?my7âk?mygæB7â¢Fyq>É7;²7År¢

F§ø8;÷ð82CDYpF=óÕl� 9z¥¦ (AMHS)A~
wk?mBq>Y 

4. ,-(./: Çv$ÚL2ÇÊï=ó,-T:�YØ�gæß�K
ó[��zdB AI}mA+jO��2k?ÞVy�bB AICDA
¸;RbFQ|ÔÆpF56[ iEDA¥¦«Üb,§{|A;´8
9y�p2¿ÿ½0ÔÕ�}Y~=óZ«gæ(��v 10.è)A
®ÔÕ�}2°ëÝ´A³ùô<g�ÿrm{|ÆÄãb,§{|

uvÔÕ�}~w2ª«;,�Ã�ypFçè[g�Gé Y�v<
=>ß�z¡F¹Ã�Lzd��?b2=F,§>Auv 5GB�
ï¥2¹ºrÕ�>ÆYÕ 2020O×Aâ�Þµ�{2g�b`&?
}��?¸[rm¹ºAÄã ARB VR�b«Ü@�g�ÿ ¡A
Bçè[ò>BCGéyänaÆÇÒY 
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×OØ<=>Ög�D��2¸dM: k?�bqØÔÕ�P�%¬�
Ïy ¡ß�yàd?}Ægæg�ÿ�§IJB�JC�øògæ;,yã

ýÆß�g�ÿ¹ÃEFØß�G½Hz¡HIB0ZJHY~ÔÕ2Gés

%ûüBgæÓÿ�!~wFA7r:Ø<=>FQ¯2¿Kr?k[qDY¶
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