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Abstract 
 

The development of IC§Integrated Circuits¨faces small volume and high 

density as a result of semiconductor process technology continuously improves in 

recent years,wafer testing process has become especially importment in the 

semiconductor industry.In wafer test process, test program,tester,probe card, 

temperature and various test conditions may directly influence test quality.We 

have to solve the root cause directly and then re-testing wafer when overkill 

occurrence.However,wafer re-testing will bring about time consumption long 

cycle time cost enhancement delivery and capacity utilization in wafer testing 

factory. This research tries to use Design of Experiment(DOE) to explore the 

major root cause of overkill problems in wafer testing process for A company. 

Analysis of variance(ANOVA) was applied to analyze factors effect via factor 

experiment. This study found that the overdrive of probing and clean wafer setting 

are the key factors to improve the overkill issue of wafer testing.The 

achievements improved overkill issues and reduced mass re-testing cost of wafer 

testing process for A company.This study may also provide as a practical reference 

to improve the wafer testing quality and cost reduction decision-making reference 

for wafer testing factory and semiconductor industry. 
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    ~ � � ¢ �� ©»�� � � (Gordon Moore)� � ��	
 �<£ F�¤

� o ©Z� �� � ù� (Moore’s Law|�� � � _� 8 ��� ��Ê�� ��

<�	
 89  ¡ fâ ©� � �) � À � �º�£ F�¤� Ê� ¥�~»�

)��� ep � � �2 3 Ê� � � �
 6ú}� � L�G� ^ < �   -Ê�

¥1.7�G��¡ ¢ £ -Ê� �70%G£ � ��) Ê¤ ©m «70% (¥¦ � �

2000|���IC�½ 
 3 m�� w§ ¨ 1 �Gg8��h© �5cª @ h¿ �

��  < S�� ��Èe�ß�	
 89�� �A �   ¡ �¢ ~m ��� �

î � Dê   8Î+, « ��� ¥���¬ ­ O® fâ _Z, �Êq �Q ¯ �

�	
 89fâ � � �° ��+¬ ­ O® ± ² �»� { Ô ³ p ´ ³ ( µ ¶ · �

2010)� 

 

    �	
 89»̧ e£ � 9�»¹ �º » �	
 894�:m ¼ 6 ç½ ¾

¸ q kGP ¿ À Á G89Â Ã M \ VÄ � �Å OÆ� IÇ IC��G�;)k

�È É <=ß¬ ­ �Ê 	å �(Ë Ì Í�2010)��	
 3 
 � ^ (Integrated 

Circuit, IC)g8£ � Î FÏ ÐÊq +Ñ �G H �&Ò 2-1CÓ �� IC��Ô

��ÕR C�� �} IC�� ^ ÒÖ 3 × �O�Ø Ù £ SÚ���< �( X �

Û �  ¡ �4Ø Ü Ý V� ë Î+Þ:�}Ø Ù �ß à �¡ ^ Ò»á á � £ ß

â �;��$ Z��ã ä VEtchingW  ¡ �} w x }æ Ø Ü Í Ñ �å � â á

� 4æ ç �è m �� eC�Ô �¡ ^ Òw x �é4ê +ë Dì VIon SourceW�

�� ½ �;o pê � D�í � VIon ImplantationW���éî Ø Ü Ý ç æ

VPhotoresist ScripW��w IC ��� ^ ��eá a [t �Èeï Ô O^�

��Ø Ù ð � GÒñ £ SGñ �¡ ^ �ò øV{ � Fó�ô ��� »�Ú�

�3 
 � ^ �$ Zo pÌ v � £ FVMetallizationW�£ SÌ v 	¡ �4� }

N �� �
 �ò ø� 4# $ ��;> �;�£ � 8� ��� ��;<=�o

p<=�4õ ö � i Î��i Î�é <Fó��;<=Ú�é÷ �È É ��

o p�½ ø ù �}T £ F� kÚ���;�»ú ú ©�� VDieWø ù q ë �

Õ�;Ò(Wafer Map)2� o p�5Vû©È É �È É Ú�o p���Î<=

(�	
 £ Fü Ü�2004)�K
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�

2-1 �����������
 �!�"$#�%  �
	���

: ������!�%'&�( ( )+*-,/.1032 ) 

K

2.2 � � � �� � � �� � � �� � � � � 
� 
� 
� 
   

 
ý 9�;<=+9 �, þ  ¡ ³ o ��ê   89��º1�w IC £ F�

� � o �� �� � � � ��;<=� ñ { Ô ��� È+Ý9 �À � � � � { �

� _ � 1 � �� » � � `ò ø(IDM) Ï �G�;)k� � � e� H 8�� 	


�}�;<=� ª�o "��ý 9<=9� 
 fâ  ��;<=(Circuit Probe, 

CP)$ Ô ßwK��½ S� �� ���<=�Ý7 �e+Ì Í �;�ÎÏ�«

h�mÔ �ÂM �½ È É ��(�	
 £ Fü Ü�2004)�· ¸ 
 IC�;<=

Î F&Ò 2-2CÓ � 

 

                                                    
                     

�
2-2 4656� IC 768�9�:�#�% �  �
	���


: A 7�8�9�:';6<�=  

CP1

Laser

CP2

CP3

CP4

V/M

MAP

FQC

PACK

W/H

IQC
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(1) IQC: o :é s���;o � c�ª� é s�+û ü 1:�ÎÏ? û � 

(2) CP1:F»��;<=��� $ Ô 7 �e<=�;: � » ú �� �� � �

��  

(3) Laser:�;� � � � �Ý7 �eÕR CP1�<=[\ �}�Êæ � ± �� 

i Îo p� � S9�4� �8Î�i j � 

(4) CP2:FI��;<=���$ Ô 7 �est O^ Laser©�e� � 8 �}

�i Î� � �� ��S þ CP1� CP2<=[\ �� ` � 

(5) CP3:FL��;<=������5<=M-st 8Î� � � ����

CP1GCP2�<=[\ �S þ � 

(6) CP4:Fz��;<=������ CP1GCP2GCP3�5�<=HH/ �

K<Lo p8Î�st �Ý7 �ßwst � �<=[\ �8 Ì �� 

(7) V/M:�;<=Ú��ª� é s�4� é d¬ é ��( é s�;N �� e�

_Â� � ©ª� ` @ �Ýð Y � % � % é � GK � é � G � � � é � G

45Ý! ª� é � V� 

(8) MAP:<=Î FG<=� 6G<=9 :�é s� 

(9) FQC:<=�5ð É � � T �½ é sÎ F�é <e� "`8Î�� � Ô � � 

(10) PACK: ð É �( G³ # 2� Gð É Þ:G� � 9 :Vð É S9� 

(11) W/H:�;�ÎÉ $ 5� % S9Î F� 

 

 

2.3 � � � �� � � �� � � �� � � � � � � �� � � �� � � �� � � �  

 
O^�;£ � Ú����;� ñ �» 4 4 �� 4 �&©+��de��

VDie�Ò 2-3W��;<=� e��;���� S� �� ���<=���

JKL(Probe card� Ò 2-4)� ' wK<H(Prober)��K<H2< ( Z�;�

4JKL©JK(Probe pin)��;�� � !(pad) $ )�*©�_ 8 Ì � '

Q ¯ 5+ ]K<pF���<=H(Tester)�/ R IC 3 4 G� ���� ¹ ö �

4� ù<=F( (Test Program|�� � � ,�� Î �ú< IC2� - . ©Ò b �

o p� �<=��<=H� � e� " 3̀ 4 �/ ^�;<=©i Î(Good Die)

� Êo pm »G H �È É Fó�"� 4̀ ��� d³ �· b (Ink Dot|��w

�½ ø ù £ F0 4 1 � 23 4 5 �2006)���� Ô »� 6 Ï �£ � 7 p % ò

(Manufacturing Executing System, MES)18 # 5 9 û £ � ^F:C8g�

g8 9 :�o p�;<=c��58Î_N > �5�<= : 7 5<=F( �
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�� 3 4 �5d���5�JKL1<=�"<=H©O c ) Ê�È<=8

Î�� �5"_C� ` �� ��;<=�ï �e�HIGJKLGK<HG

�;45£ � 7 p% ò Ct ��<=% ò s t &Ò 2-5CÓ �K

 

K

K

K

K

K

K

K

     
�

2-3 7?> (Die) �
	���

: ���@��!�"'A�B�C�D�� ( E
F+G�H�I ) 

 

K�
2-4 J$KML (Probe card) �
	���


: A 7�8�9�:';6<�=  

 

KKKKKKKKKKKK         

�� ( Die)
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K

 �
2-5 768�9�:�N@OM��� ��
	���


: A 7�8�9�:';6<�=  

 
 
2.4 � � � � � �� � � � � �� � � � � �� � � � � �  

 
    �;<=�$ Ô g8�[ +E<=H(Tester)GK<H(Prober|45JK

L(Probe Card)�<=H(Tester)�$ Ô � �ßw ; ÷ � �<<�;C��� �

a b ��$ = C- ç�� �a b S� <=[\ �� � �<=H�ï �_Ek

S�G<=$ HG<=> �kS��S�+7 p<=Hû ü S9FóG% ò

5��± ? { ? @É ' G��± ç�F( � �A ©B ] 5B C GD E É ' ?

@GF ^ # [G<=HU yF( ©7 p45Ý! �kFó�<=$ H2_�

ï � ì 6 çG Gú<H G 45ÝI � �<=� ^ É ' �ß<=> �_J , ú

<� ^ É ' ��4# $ K<H�JKL�o "ú<<<�;©a b � 

 

Wafer 

Prober Probe Card 

Tester 
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 �
2-6 9�:'PQ��� ��
	���


: The Fundamentals of Digital Semiconductor Testing (Perry Guy) 

 

    �;<=c�<=H�K<HK Ì *L , �[`�K<H$ Ô � �+<

( �;GM Ç GN < G� ' Gù��$ = <=Hq ca b ��£ �Wafer Map

5} Bad DieÆ Ink�ßo p�;<=c��O P � ' K<H© Loder���

K<H2HQ i R S �O P M Ç �;�}�;÷ �K<H�T ( U (chuck)

:���Ø ë X Û V @��;ù�5ú<�;W -�é4K% P H(Needle 

Camra)ú<JKL�JK�' ��-��JKL©JKK Ì �K �� � !

(pad|�$ Zmn �R S � X 70 + ]�K,(override)Ï �©K<pF��J

K$ ) !��<=Hf� a b �K<Ho p� �<=�Y �� <=ÚZ

��T ( U d> î [ �m �<=�� \ ] <=�̧ �Y �;C_�� ^ <=

ÚZ ���HQ i R }Y �;÷ - �O P �Ú�� ½ �;<=î S�$ Zé

\ ] m »½ �;�<=(_ » ` �2003)� 

 �
2-7 K�9�P6��"�R�S �  �
	���


: A 7�8�9�:';6<�=  
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    JKL(Probe Card)+<=H��;©��{ Ô u 2 �JKLÉ ' wK<

Hcard holder����JKL�Ì v £ ��JK��;��� ù !$ )��

$ )��� o p� �<=�}� �Ò b ; �<=H�E D̀ E <=H G q r

Ý� ��� ��4Ì Í �� e"`]a ���3 4 �o "õ ö � i Î��i

Î��i Îo � �] �È É £ F�b c �i Î� � <=5 È É ��( d e � �

2008)�ßo p�;<=T �IC���<=kFl mn ÕR IC��c��� Ï

�G !�' �Ý! f à 3 4 g h JKL£ � i �4j £ � " Ỳ �;<=

�� �JKL��w�� �5�� O JKL<<Î6(DUT)) �5�7 T Å

k ^500 DUT�  ¡ �JKL£ SÚ��n E`Z£ � � 1��;o p»#

� �JKL<=st �]st Âx�ô Êl m �� ��;<=�o pg8� 

 

 
�

2-8 J$KML���"�R�S �  �
	���

:FormFactor FFI Probr Card Introduction 

 

 �
2-9 J$KML'T6U�R�S �  �
	���


: A 7�8�9�:';6<�=  
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                    � 2-10 J$KML6V'W �  �
	���


: A 7�8�9�:';6<�=  

 
 
2.5 � � � � � �� � � � � �� � � � � �� � � � � �  

 
    ß�;<=:��<=F( ÕR 8Î3 4 5� �1û ü HI��;��

� �� � ú<�<=2� Ï ÐÊq +Lc(Johnson,2001)�q �p � &m E 

 

1. ¸ Î � 6<=(DC Parametric Test|E$ Ô ú<3 
 � ^ �̧ Î � ,d� Î

� 6�K

(1) OPEN/SHORT TEST (CONTACT TEST) 

(2) STANDBY ICC CURRENT TEST 

(3) OPERARING ICC CURRENT TEST 

(4) CURRENT LEAKAGE TEST 

2. � Î � 6<=(AC Parametric Test|E� Î � 6<=7 �ßÍ t 3 
 � ^ �

n "`cóK(Timming)�3 4 �K

3. � �<=(Function Test|E� �<=7 �ßwst 3 
 � ^ �\ ] < Se

� 8 Ì �&· ¸ 
 3 
 � ^ �o � �p Ç de\ ] 3 
 � ^ ANDd OR

q �� �e� 8 Ì �K
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 �
2-11 768�9�:6XZY[#�% ��
	���


: A 7�8�9�:';6<�=  

 
 
2.6 � � � � � � � �� � � � � � � �� � � � � � � �� � � � � � � �  

 

    �;<=7 �ßwÌ ùe� Ê¦ �Ä Å �3 4 ��Êrs �;ÎÏtu

�́ ³ �4� ¥�;�£ FÎÏ�v ù��5c+Ë � ¥<=i j �wwd

{ <� ù�i ×Ø©�;��i �;�q c�Ã�ex ^ Bin 6y q c1é

<�;�N O �5�i �́ ³ �ßq r <=9 :c�z ³ mn q r i j e�

" ǜ ù�7 ³ ��&\ i j hw7 ³ ��Ê;{K�� ù�i �;7 p{

<S9��w�i j �� ÈÊ�1> �;£ F̀ @ G<=�[ ` @ �deÈ

<=S9�]C� ���"<=�CQ | ��æ Ë mn q r � �i j ` @ �

� Èª�� �� ß{ <��i j S }{ <T �� � � ���àá4 Aµ¶ ©

· ¸ 
 �;<=+¹�� ù<=xyfg"ý ù{ <�� �́ ³ ÕR 4m Ñ
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% � zE 

 

1. Open/Short Bin�i 6^��(Bin8 > 5%| 

2. Function Bin�i 6^��(Bin J > 5%) 

3. # ] fg} ù DUT�i 6^�� 

(Site_Low_YieldEAvg_Site_Yield - Single_Site_Yield > 20%) 

 

ß� � e� { <�5c��ÊS �i Î�6ú1�s { <��� ¥�­

i j 1S+� � { <�³ K �Aµ¶ ü ù»�� � 3 z�u�s { <��i

j �� ¥ 2%4�(ð Y 2%)0 +_M { <�" {̀ <��M N �"�s { <

��i j �w 2%z=+ÂM { <�~Ó Â�{ <� 

 

2.7�;<=xy×ØJ�  

 

    ¤ Z£ F  ¡ �o T �+, � � ��� �IC��� �� /̀ �½ �Ô

f��½ � �> �� 6 Ï 5� � �P ��<=�� � � � �{ Ô �� � F(2006|

� ��;<=@ � ��� xy×Ø"	Ð��� � ��"Ï w q �xyfg

�ÂÃô � f��� c� Ç <=÷ø�� � ��� �ZkFl �OswwÂ

Ã_M ¦ �«hxyõ b �fg��� � (2005)ßàá�;<=g8M j

c�f�� ��ÂM g8� ÈW ´ �Ë JKL�a b �� � ��¹&Eg8

:JKL�JKfg� � ��g8cJK$ )�i �fg8ÎxyGhi j

5{ <j ��&\ 4{ <j 1q r JKa b �zdf�æ JK� � ª�ï _

Ê�+JK�K��� GK% Ï̂ d^��� � -�� VÈ
 �K

K

    <=�[ ��JKL��;�a b �; � �JKL�JĶ $ $ )ß�

;��Èe<<�;<=i j �tu Q = ßwJK�JK�{ Ô �� e�<

<�;ó ô �� �� �$ )�»� fg� �$ )�i }X Y <=[\ �Õ�

� � V2003Ẃ � JK�ö ��mn ;ú�½ �� !d� � ÞÏ1ý ù�

@ � �JKÌ v � �� (W)G� � (BeCu)�� (Pd) Ì̀ (Palladium alloy)V�"

JKÞÏ�K<M-> � �X Y �3 � � (2006)J� JK> � !©$ )

¤G !©� � Ï ��� � � -�/ R JKK<Þs[\ f��  !� � �

-�� -̂ ¤ ZM-¥�"� Ï ��¤ M-«h"¬ ���Þs[\ Ê Ü

]¹ ö M-� � c�JKK¡ �K¢ C= ��¤úþ ��Ê� � JK��£



 
 

 15

¤��¥ � �È É Ê¦ -�«h�"hM¹ ö m �wt É 
 ©Ê¦ -þ � �

�e�wJK���£ ¤zþ h�K

K

§ ¨ © (2006)K��� @ �©JKÞÏ� Gª � �� � JK�J� ÝÞ

Ï�K<pF�Ý !� � GK,�$ )� Ü ©Q ¯ �45« ¬ K<�6�

Ý$ )� Ü ©X Y ��Þs:��P 5JKÞÏm �ÝK,� !� � ¤ Z

K<pF� � "�¥�� �ª � JK§ ß�  !�©K,[\ P ­ �"� �

JKzP �þ ��ßP 5K<pFm �� JK© !� � � -P �wª � �

� � JKþ Ï �]o pJK��  !©�$ )� Ü ú<Þsc�Ý$ )� Ü

d¤ ZK<pF� � "m «�*dþ +v ù��Þs[\ f��  !®� �

JK�$ )� Ü ^ S � �ª � JK�$ )� Ü Ô h��S ��K<Þs:f

��O^13,000�K<�©JK�ßK¡ �_� � ¯ ° � Ï��X �*$ )

� Ü d¤ ZK<�6� � "�¥�]$ )� Ü k ^1�c�+�o p± K4c

X Y <=� a � 

 

JKß�;<=^F:d¤ ¹ ö M-> � "X Y <=ÎÏ�<=T �M 

K(soaking)î Se+v ùJK�² ³ ´ � õ ñ �"�Ð� �<=xy�g�

X Y JKv ù-�$ Ô È
 eMKc�� 1 �MK�( �MKÊq +µ ¶ M

K(Pre-heat soaking|�$ )MK(contact soaking|��p· (2008)��Þs��

��Ã�4IÈD�Þs��� �]µ ¶ MK10 q ¸ ��é4¬ w K$ )�

�( o p$ )MK32 q ¸ ��n �MKî S_� � �M \ �Þs:O¹ 10�

�=p(trial run)��ÂÈJKº ] ñ > "� �<=xy�fg�t � eMK

c�� �MK�( ��ùÊ» JKwMK�¦ �v ù�M \ � 

 

¼ » ½ (2010)� � �;<=ú8:xyfg�È
 +EJKL�̀ @ G

± K½ ��ùGK¾ G�;ñ ¿ GHI×ØG� +È
 GT H �;£ F×Ø�

Ý:ßJKL�2 �ÈK,�À	ÐK� ^�"ñ �<=xy�K, {̂ z

� �Y 8ÎÁ Â �JK�� ² c��ÀdÈ² Ã ´ � �> � "� �xy�"

JKß��  !�<=� Ä � ¯ ° � �� Å �ñ �K� �� � $ )Ü Æ �E

`�± K½ � 6�ùuÂÃ_M ¦ �± KM \ �z� �<=Ç ^ �� Î d�

,= Ü � � �xy�"<=H�È 
 ` @ ×Øe	Ð<=xy@ � �È
 �

ß<=^F:È 
 % ò ` @ d̄ u c�kS�d� Ó % ò É xa Ê �ecg

8¡ � X uÉ _� cf�É xa Ê �zÊ�]� ½ �;<=[Ë �ô f�x
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y�Ì �eß<=^F:fg]H�ÂÃ\ ] wm <�HImn Ð � ��é

o p�;�{ <�<=H�È 
 ×Ø' cdfgeÂÃ�<��Í _ù�Í

Î 5Ï 8 e�Ð È 
 ×Øfg�Q = �Ã� 

 
 
2.8 � � �  � � �  � � �  � � �   
 

    Þs��(design of experiment,DOE)�~ » ë ± Fisherw19 � ¶ a �ç�

wÑ SÒ Ó Ô �Þs����> ` 6q r Ã(analysis of variance,ANOVA)S+

Þs��:$ Ô �ò �q r k@ �Ý7 �� eÔ û ü d�ùN O X Y 8� ©

ÈD�% ò � � Õ ç(output response)�X Y ��� Þs��ã ä ç�wN Ê

� ��ð Y 3 
 � ^ 89�"» 2�	
 89Ö �< �e�ÃßÎÏ? ü �� 

 

    × Ø Ù GÚ ¤p(2004)� �Þs��eJ� ÞsY &' o p�q r �ë

×�6 � ß�1 �c�2���­ �9 ì }8Îd£ F��� � 6÷ø	�

1�Þs���wkFÖ �£ FÛ M Õ Ö e»: ?@ { Ô �k@ ��w~£

FÔ f�_ZÏ ú�ç��Ê4��8Îþ � Ü g8�_� 6 �Þ� ~�5

Ê¦ -��_þ h���5þ 1 �8Î���Ô fc�(Montgomery ,2006|�

Þs���< ��� Ê5cV @6�� ô > 6�46ë Ý 6�Ã~Ó �O�

Òñ Þ ß �� « ¬ > 6�8� ©X Y �45> 6©�� ¿ S��X Y ���

­ �Þs�6à �þ �9 :�éE <̀ �ò �� á â 
 �4���+ E�÷

ø� 

 

 

2.8.1 ! " # � � �  $! " # � � �  $! " # � � �  $! " # � � �  $  

 

    � ÈD��ÕÞsÞ:©�ÏGÞs¶ �GÞsc�"̀ �� ÈDÞs

��ð Y EÚ¬ ¤ H��(Completely Randomized Design,CRD)G¤ H� Ú¬

�þ��(Randomized Complete Block Design,RCBD)G� ã �Ú¬ �þ

(Balanced Incomplete Block Design,BIBD|Gä å �4 ��(Latin Square 

Design)Gæ ç ä å �4 ��(Graeco-Latin Square Design|V� 
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¤ H� Ú¬ �þ��(RCBD)e���ã ä �»O Þs���è é Ð

(2004)��¤ H� Ú¬ �þ��(RCBD)o p3 
 � ^ q ß � ê �Õ Ö �àá

:� Ç LÈD(HPM _ ë Gì � á ã ä 45�â �í 3 )�� K 1��Þs�

� ÈD� K ï {̀ î z��¼ o p 64�Þs�ÕÞs��q ß � ê % 6R 9

:�O�Minitab > ` 6q r 5U ( + ]�q r ��	� �� E�1o pì

� á �ã ä £ F�4 ! ¬ ý q ß � ê ×Ø�» �{ µ¶ � ï ¬ ­ ¯ ° »ð

j ñ �ò ��;Á Â ×Ø���;i j Ð º ß 82%~84%��i j � K � 

 

 

2.8.2 % " # � � �  $% " # � � �  $% " # � � �  $% " # � � �  $  

 

    ]Þs��Q | »O ÞsR S�wÕ> : �X Y �"e5cV @�O Þ

s�R Sc�&©+�ÈDÞs��Vfactorial designW��� eàá:ð Y

��� ô > : ��� ÞsFó� ó Ë � � ��ß�ú�q r �á ���mn

���5��Ã1V @�@ ���ÈDÞs��Ã+2kÈDÞs���k~Ó

ÈD�6ú�� �ÈD̂ +��� K �q �+�� K �h� K �� O V @o

pn�Þs�»�Þs��:&\ ð Y Ë L�ÈDAGB �CÈD�ecæ Ë

L�ÈDN > q ��wÕ> : @ _�X Y ¤($ M ç)©ª�� ¿ S�M \ Ê

4é�q +IÈD�� ¿ S�M \ (ð ñ A�BÈDGA�CÈDGB�CÈD�

� ¿ S�M \ )45A×B×CLÈD�wÕ> : �� ¿ S�M \ �Èe]� ô È

D45ÞsV @� ��zÊßÕ> : ô �� �ò �> � � 

 

    õ ö ÷ (2010)ç�øù ¬ r Ã	� TFT-LCD�ÎÏ� �5X Y ÎÏ�È

D+� ² ú M-G,¤G� ,c�5UVû Ø c��é< �24ÈDÞs��Ã

3 × Þs����> ` 6q r é ù$ M ç�ÈD�� ¿ S��ü æ �� Z©

� ¿ S��o p+ EU ( �U / ý ]�é s����þ £ F�� � ÎÏ� 6

ï `�ó t �� ���Ø ½ � � � ê �Ã�� ¥���Ø ½ � � �� j � 
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2.8.3 & ' " # � � �  $& ' " # � � �  $& ' " # � � �  $& ' " # � � �  $  

 

¤ ZÈD67 � � �ßc�5���;úm d_Þs�6þ �GÞsc

� �̂ 45Þs��� �V×Ø�Box ®Hunter V� ß1961º��ù� Q ¯

��( ���Ô 7 p� ùw q �Þs�� Ê��$ M ç�hG � ¿ S��8

ÎÎÏ_ÂX Y ��( �Á O ��&+Pw q ÈD��QVfractional factorial 

designW�7 T ã ä ç�wN O 8Î45£ FÕ Ö Ê � VMontgomery,2001W� 

w q ÈDÞs��< �wõ ö ÈDG�� � ®v · <=L�$ Ô ���I Ç

¬ ÈDÞs���»w q 1o pÞs�ò �q r �7 �ßw4þ ­ �Þs�

��¬ ÈD��P ­ �q r [\ �42 � K 4ÈD% ò +¹�u4¬ ÈD���

zmn o p24 =16 �Þs�u4w q ÈD���Ç »�ÈDÞs

VHalf-FactionW�&+24-1 w q ÈDÞs���z��Ô 8�Þs�C42k-p

ÈD��ßõ ö { Ô ÈD45� � ����_Zß Ï �8 # � 

 

Gu et al.(2003)�� � ÞÏ�;£ F� Ü ° � 5¡ ^ Ô ^ ©àá���Þ

s��1	�  ¡ £ F�Q = È
 �3 × w x ÈDÞs�4° � �6ú+Õ

ç> 6�£ F�ÈD_EpowerG,¤Gc�G� ­ 
 � 5Ì ¡ ÞÏ�Oq r

[\ � Ó $ Ô X Y ° � �û ü ÈD+�úGc�5Ì ¡ ÞÏ�é4Á L�û

ü ÈD�¬ ÈDÞs�� ¡ £ F���� � �» £ F� v ù�� 

 

_ 	 
 (2009)ç�w q ÈDÞs��o pLED � �©MOCVD£ F��

� 6àá�425-1 w q ÈDÞs��Ã3 × Þs�}Þs[\ 6R m þ�D

E� á ò �â 
 ��4Õ ç� 2 Ã1rs Ý$ ÈDG� K f g 2C
 ��Î

Ï� ��� � LED� �©MOCVD£ F�� � 6ï `�4Õ Ö 8Î©ÎÏ�

� � � (2011)K��{ µ¶ FAU£ F5� J � x �i ©×Ø���26-1 w x È

DÞs��Ã13 × Þs�	� Plasmaå � ± � GPrimer�w4�c��c�

45¹ ö � -û ü ß40RHV+�� E��_M � ¥FAU� J � x i j ��8

Î� @ _� � Ä � �  

 

ß�;<=Î F:�&\ fg<=̀ @ �Ï w x W ��ß<=Ú���

ÕR <=[\ 1� � ×Øfg�� È��/ @ W Å O<=Ë è �½ �;��

�� �Ë c��� ��{ <�c�� � � Ë g8����"*&\ W É _f

�<=̀ @ �� eÂñ �̄ ° ��4� �́ - � �þ �X Y �;<=xy�
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È
 � ��Ý$ Ô ßwJKL��;� !$ )�i t�� �45ß<=^

F:&' _M < �+ ]��Ãû ü Ý<=ÎÏ�1Ð � <=xy×Ø�f

g���Þs��Ã�Ý7 �� eÔ ß×Ø:	� / �� È��70 + ]�

E�ï �̀4Õ Ö £ Fd¦ ��� M N ��àá7 �C2 ��×Ø8 e&e�

&' ß�;<=£ F:�	� $ Ô X Y �ÈD�O�Þs��Ã� � �+ ��

o "���� � 6÷ø�4�«h�;<=xy×Øfg�Hd� 
K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K
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�� ��� ��� ��� �  	 
 � �	 
 � �	 
 � �	 
 � �  

3.1��� � ( � 
��� � ( � 
��� � ( � 
��� � ( � 
  

    �àá4�;<=xy×ØS+àá�X �³ ��;<=£ Fo pÞ

n��	� X Y <=ÎÏ�È
 ���2k-1 w x ÈDÞs��Ão pÞs�

���Minitab â 
 4ANOVAq r Ý[\ �<C_3 × Þs7 pÚZ �x ^

Õ ç� 2 Ão p�� � q r �C���ß ��� +�� + Eï �̀ 6��é

}e� 6o p»�Þs�st e� 6ï `e� Ê���� �<=ÎÏ�4Ì

� eU ( s t e� Êp�àás t Ò&Ò3-1CÓ � 

�
3-1 ��������#�% �  �
	���
���� �������

�� + Eï �̀ 6�st  

[Ü 

�;<=£ FÞ n 

	� $ Ô ÈD 

�� 2k-1 w x ÈDÞs 

ÕR 3 × o pÞs 

ANOVAq r  

Ì � Þs[\  
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3.2 � � �� � �� � �� � � � � 
 ) *� � 
 ) *� � 
 ) *� � 
 ) *  

�;<=�ï �ð Y <=HGK<HGJKL45�;���;<=�

"� �� »�¹ [� Ë ×ØW dX Y <=�[\ �ß<=T �� �T U W e

{ Ô �»¹ ��eÊ�� ��;<=xy×Ø�Ê�ÈD�Ý<=Î F&Ò

3-2CÓ � 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 �
3-2 9�:�\�]�#�% ��
	���
^�_� �������

���������	


set-up file(�	� � )


 � �� � � � � � � �

����

� � � �� � � �� � �

�

��� � 
�  

Correlation wafer ! "

# $ % & 98%

' �( ) � �	�

* + ! "

No

Yes

� � � � �	

�  �	, -
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�;<=T �z Ô T U � eó ô Set-up File�Ý2� ð ñ _E�;��

�3 4 � 6(Wafer SizeGIndex SizeGNotch DirectionGTemperature ControlG

Wafer ThicknessGWafer referenceGWafer AlignmentGNeedle Alignment)G<

=:�± K� 6�ùG�M� 6�ù45Ý! à w � 6�ù�x ^Set-up File

�N : � 6�ù�JK� ÊJ K Âx�� !$ )�o p� �<=� 

 

]JKL��;wK<Hl É � o ��$ Zmn o pJK��² /�́

î S��;<=»� _�MGhM5@ MLO M-�N M-C2 � �K� a

b N �P 5�$ Ô ß�M5hMc� ` Ì Ï �]�Mc�K<H� chuck�

T ( ��;� ² ��;�� !~2 
 ��Ma 0 �� �JK_² Ã ´ � M

-M ç�X Y �ecu48 @ K,$ ) !�z� Ü fgK, {̂ �{ �K

,d� � != ¯ d! á � � �� { c� �Y 8ÎÁ Â � {̂ �K,�d	

ÐK� Æk ^ !f g ©ª�X Y �H È É £ F�Ì �JK�d̄ u � 

 

     
         

�
3-3 `ba?c�K6d                    

�
3-4 afe3c�K6d�
	���
���� �������  

    hM<=c�T ( ��;«�� -4m �JK�È² Ã ´ � M-M ç�

X Y �ecu48 @ K,$ ) !�z
 �K� þ � �K, §̂ ��X �w

w� �<=�xy�Èe�<=T �JK��² d�́ �î SemÔ ��"

�² 5�́ c��� 1 n 0 JKÞÏ"ù�+Ë » JKv ùw<=M-¹ ö

:�	� + ]��² 5�́ c�e�;<=T P ]{ Ô �»� S9Î F� 

 

           �
3-5 K6gMh'ijc�K�d  �
	���
���� �������  
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    ]�² d�́ S9Ú���$ ZÔ ý ùK,�Ï ��g8¡ � X d��

�Ï �K<pF4JK$ ) !��ÕR K� Ï �C-  !2 3 S ¹1ý ù

<=cC�©K<pF�/ @ �;<=�d	� K<pF³ K � % ò 1Ç )

4� X � � K� Ï �©K<pF���Ý Open/Short<=: 7 � � $ )# [

e� 8 @ �4	� �� K<pF�K<pF³ K � % ò q + OD1GOD2GOD3

LT U o p� 

 

(1) OD1(First Contact) 

    � �JKK� _� è �� ` �5»K<pF�JKß$ ) !�õ b _

C�5�Èe� �JKÔ / ^ Open/Short<=: 7 �K<pF�ww_C�

5�ß OD1 � eÔ 	 � F»�JK� !� Open/Short<= 4̀ �K<p

F�&Ò 3-6CÓ � 

                                   

                   
�

3-6 OD1 J$KMC'k�l�m�nQR�S �
                        

�
	���
���� �������  

(2) OD2(Last Contact) 

    �w� �JK/ ^ Open/Short<=: 7 �K<pF�5�OD2�T U �

eÔ 	� C_JK / ^ Open/Short<= 4̀ �K<pF�Ý7 �eßÌ �

JKL� � a b �u OD1� OD2�K<pF � ! Ï̂ c�~Ó � � �� �

K� � ` Ï �zJKLmn { ~l É d� � JK� � �uÂÃ	 � OD2c�

z)~" Ñ � !�<=H# [̀ @ �n o »T S̀ @ q r V @� 

 

                   
�

3-7 OD2 J$KMC'k�l�m�nQR�S ��
	���
���� �������  
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(3) OD3(Production Overdrive) 

	� OD2�K<pF����Ì � ]m �K<pF�/ ^ Open/Short

<=�"�w�] �8Î� �<=�mn é� K,» JK� !# [� � i

t�+Ì Í <=c�dÈK<pF��À"	Ð# $ ` @ �dK<pF {̂

"	Ð�;�̄ u �kFl dÕ8Î5JKL� �ç �ù OD3�»� "� �

OD3�ù+ OD2é� 30um� 60um�V�K<pF©��Êo p<=� 

 

    Ì � K<pF���� correlation wafer( S ��½ )o p<=T �st �

]8Î releaseg8¡ ú8T �> Ä Å Ç � correlation wafe#5Ý<=9 :�

4S<=T st [\ � wafer map �S ��eS9�$ ± 8Î�¢ ×ØdH

I×Ø�ÝÎ F&Ò 3-8CÓ � 

o1p
correlation wafer

q�r1s�t�u$v

w�x
Correlation

y�z
map { records |~}+�

Wafer

�3�Q���$�
P/C

�

�
Correlation Wafer & � z

Corr. Pass?

�

H.W. Engineer

Correlation map &records
s� {j�3��� z

�����$�

 

                
�

3-8 Correlation �$���6�3�
�+�@�$#�% �  

                        
�
	���
���� �������

 

    < Correlation 4̀ ©�� Êo p�;<=�<=T mn ÕR Y 8Î�<

=� 63 f 1o p�� � eÔ Ì � <=F( G<=M-G<=3 4 ��7 p

P Q Ì � S9�<=^F:ufgÛ ' ` @ d�" 3̀ f c�zkFl �Ô

ô � o pst 5V @�"<=Ú�� MES % ò u% Ó <=9 :_xy�X

c�z�	� xy� È��w¬ ý ×Ø�o p{ <� 
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3.3 � � � � + , - . " #� � � � + , - . " #� � � � + , - . " #� � � � + , - . " #  

 

    O� �́ J� [\ � Aµ¶ P Q � X � Ü��ß�;<=Î F:f��

_Ê�� �<=xy�� Èßw<=T � Set-up T U �<=^F:K<H�

� 6�ù_Q �Èe�àá	� 4m j �� �<=xy�$ Ô ÈDE 

 

A. <=K<pF��ùEß	� OD1� DO2��OD3�K<pF»̧ W

���ü C �K,�ç �ù��wwW eßfgxy�éç � � �Èeß

<=T � mn _8 Ì �K<pFô �Ì Í <=�ÎÏ��àá} OD3�

K<pFq +��� K 1Þs�q �+: OD2+40um� OD2+50um� 

 

B. ± K½ ÞÏE��± K½ $ Ô �w± � JK¡ ��( � �ß<=^F:�

JK$ ) !cd} !��à ( � & ' ( ) ���± K½ �}JK¡ �

�( � ± æ �4Ð � X Y JK® !�# [�i "� �<=�xy�± K 

   ½ _�O ÞÏ�ÕÌ * + Y úq +8 @ Ì * + Y ú� PP-99�Ì * + Y ú 

þ �� PP-150� 

 

C. ± K�6E± K½ �1± æ JK¡ ��( � �"&' ý ù' cç 7 p± K

î Se± K� 6:»�{ Ô ��ù���ù�( e4� <=Ñ �

Touchdown6�ç 7 p»�± Kî S�± K, j �d¾�� �± Kc�4

5JK�¿ ¯ �± K, j �n zÂÃ}JK��� � ± æ �� �<=xy

�fg��àá4 150� Touchdown5 300� Touchdown]+ÈD��

K o pÞs� 

 

D. K<�( EßK<�( �2 �ö ù�O �ù�»O + Double Probing��

� e4# ] ��$ ) !�éo p<=�- »+ Under Shoot Probing�e

�Ã+� _»�$ ) !�ß$ ) !�é� � 10um�K,�o p<=� 

 

E. �;<=T ��M�ùE]�;�}÷ �K<H� chuck T ( c��;�

M-e@ M�a 0 �"�;<=M-O@ e�M5hM��w�;�� 

!~2 M-ḑ $ X Y JK² Ã ´ � �M ç�u�;ß<=T É _�M�

î S"ô � <=�z� Ü ßÔ �<=cfgxy�Èe�àá���O �

Mc��ù�q �+ 60 sec5 180 sec� 
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/ R �nÈDq r ��àá}ÈD� K ' ~&~ 3-1CÓ E 

 �
3-1 �
���$�

�
 

ÈD � K » � K I 

A.OD3K<pF�ù OD2 + 40 um OD2 + 50um 

B. ± K½ ÞÏ PP-99 PP-150 

C. ± K�6 150 T/D 300T/D 

D.K<�(  Double Probing Under Shoot Probing 

E.�;<=T ��Mc��

ù 
60 sec 180 sec 

                        
�
	���
���� �������  

 

 

3.4. & '& '& '& ' " #" #" #" # � � �  � � �  � � �  � � �   

 

    �w«h�;<=xy×Ø©àá��àáö . I� K w q ÈDÞs�

�(2k-1 )�1q r J� £ FÈD5Õ ç> 6��� ¿ S�Q ¯ �< �w x È

DÞs��Ãe� Ç ¬ ÈDÞs��:�»w x 1o pÞsq r 5ò ��Ý

7 �ßw��þ ­ �Þs�6�DE� á ò �â 
 �< ��4���¬ ÈD

Þs��P ­ �q r [\ "���+ ÷ø�u� �Ú¬ ÈD��1E' Þ

s�d� �/ Ï �Þs���4�àá"� �¬ ÈD��e25�Vw_32�

Þsï Ồ 7 p�+Ë ¬ ­ Þsï `�6�< �Pw x ÞsÈDQ* 0 �25-1

ÈD�� �_16�Þsï Ồ 7 p�� Ê)~¬ ÈD��©�� � 1 . � 

 

Ô ¬ ý �;<=xy×Ø�ÝÞ�� eÐ º i t�<=ÎÏ��Þs³

m þA�;<=�Å <=Ú�CP2��*Â<=xy��;]S�Þs�³ K

��ÝY 8Î�;<=Î F+ CP0 � CP1 � Laser � CP2 � CP3 � CP4� 

§ ö �;<ÚCP2�@�e�;O�CP1�<=[\ o pLaser�� � �}�

Êæ � ± ��i Îo p� � S9���éO^CP2�<=�st ÝO^Laser

©�e� � 8 �}�i Î� � �� ��S þ CP1�CP2<=[\ �� ` �Èe

�CP2�[\ Êô � Y �;e� _xy5Ý! ` @ �X �fg�Âxy©<

=[\ 4Bin_unchange�LR rate��1� � �Bin_unchangeVw1002�́ �
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eCP1ÂÃ� � ��i die6ú�CP2�i die�6úP 5�~Ó O^CP2<=

�É _é� � �i �die�"LR raté �e3 � �Ê� � ��i dieO^Laser

� � ��i j �LR rate>99%+Ä Å Ê$ = �Laser� � i j �Èe�Þs4

Bin_unchange=100%�LR rate>99%�� z§ ö �;��· 4 ÝCP2<=i j

]+Þs³ K ��&~3-2CÓ � 

 �
3-2  �¡3¢��j768�9�:�a¤£

�
 

¥�¦�§�¨3©«ª3¬+­
�������� 	
��� 

���������� ������ ����	
���®® ®®
��������	 
���
 	�� 

��� 
���
®® ®®
��������� 

�
� 	�� 

��
 

�
�

��������� 
��

 

�

 

��� 
��

®® ®®
��������
 
���� 	�� 

��� 
����®® ®®
��������� 
��	� 	�� 

��� 
��	�

��������� 
��
 

�

 

��� 
��


��������� 
��
� 

�

 

��� 
��
�

��������� 
���� 

�
� 

��� 
����

��������
 
��� 

�
� 

��� 
���®® ®®
�������	� 
��
� 	�� 

��� 
��
�®® ®®
�������		 
���	 	�� 

��� 
���	®® ®®
�������	� 
��
� 	�� 

��� 
��
�

�������	
 
���	 

�
� 

��	 
���	®® ®®
�������	� 
���� 	�� 

��� 
����®® ®®
�������	� 
���� 	�� 

��� 
����®® ®®
�������	� 
��

 	�� 

��� 
��



��������� 
���	 

�

 

��
 
���	®® ®®
��������	 
���� 	�� 

��� 
����®® ®®
��������� 
���� 	�� 

��� 
����®® ®®
��������
 
��
� 	�� 

��� 
��
�  �
	���
���� �������

 

O § ö � Âxy©�;��$ ZÕÞsE ' 5ï ` o p{ <CP2�O�

{ <^��i j [\ 1 S �{ <T ��P ­ j �P ­ j � �)~<=ÎÏ�

t� � É _<=xy�õ b fg�4Wafer IDEBHA527-01+¹� � ³ CP2

i j +97.34�O^ÈDE ' { <��CP2 i j u+96.50�z)~ P ­ j +

99.13%�Èe�4{ <^��i j 1S þ P ­ j +�Þs[\ �Õ ç> 6� 
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��Minitab C& ' � 1�ÈD1 . ~&~ 3-3CÓ E 

 �
3-3 �
��¯j°

�
 

A B C D E
1 2 2 2 2 2
2 2 2 2 1 1
3 2 2 1 2 1
4 2 2 1 1 2
5 2 1 2 2 1
6 2 1 1 2 2
7 2 1 2 1 2
8 2 1 1 1 1
9 1 1 1 1 2
10 1 1 1 2 1
11 1 1 2 1 1
12 1 2 1 1 1
13 1 2 2 2 1
14 1 1 2 2 2
15 1 2 2 1 2
16 ± ² ± ² ²

³�´«µ+¶ ·�¸j¹�º�» ³�´½¼3¾¿ÁÀQÂÄÃ�ÅÇÆ

 �
	���
���� �������
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�
 ��
 ��
 ��
 �  � � � �� � � �� � � �� � � �  

  �àáÅ }X Y �;<=xy�Ê�� È& ' � w x ÈDÞsï `��

Aµ¶ g8� �$ ? l & �[ � X [ 5 C_Þs�<=� 6���g? � X

}eÞsÔ ô kF� � �� � & � & F:���£ � 7 p% ò 9 û � · 4 Þ

s^F:C8g� 9 :�S+� ] 6 R ò � q r ���  

 

4.1 � � � 
� � � 
� � � 
� � � 
  

 

    �àáÞs Î Fo pT U &m E  

1. � Aµ¶ Ç �Ä Å 56 ��m þÅ <=Ú� CP2��*Â<=xy� 16

½ �;5<=9 :]S�Þs�³ K �� 

 

~4-1 �Þs��©�;5<=i j ~ 

    

�� �������� 

���������� ������ ����	
���

	 ��������	 	�� 

��� 
���


� ��������� 	�� 

��
 

�
�

� ��������
 	�� 

��� 
����


 ��������� 	�� 

��� 
��	�

� ��������� 	�� 

��� 
��
�

� ��������� 	�� 

��� 
���	

� ��������� 	�� 

��� 
��
�

� ��������
 	�� 

��� 
����


 �����
�		 	�� 

��� 
����

	� �����
�	� 	�� 

��� 
��



		 �����
�	
 	�� 

��� 
����

	� �����
�	� 	�� 

��� 
����

	� ��������� 	�� 

��� 
���

	
 ��������� 	�� 

��� 
����

	� ��������
 	�� 

��� 
���

	� ��������� 	�� 
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3. 7 g8� $ ? 8 þg8¡ ï � 5�[ � X p � eÞs7 �57 p�P Q

à : ����[ � X Õ� ��Þsï ò p<=� 6�� � � 

 

4. ßÞs^F:· 4 � ��<=[\ �&_g8̀ @ fgc�g8¡ ï � m

n Ì � ` @ � È�Sf à · 4 �Ì Í ÂÝ! 9 : ÈD�� � �"X Y �Þ

s�[\ �O�� �Þsï {̀ < CP2�i j 1�� { <T ��P ­ j �

�· 4 w~:�&~ 4-2CÓ � 

 

~4-2 Þs[\ 6R ~ 

A B C D E
1 1 1 1 1 1 98.35
2 1 1 2 2 1 97.98
3 1 2 1 1 2 98.55
4 2 2 1 1 1 96.64
5 2 1 1 1 2 96.84
6 1 2 2 2 2 98.18
7 2 2 1 2 2 98.05
8 2 2 2 1 2 97.15
9 1 1 2 1 2 97.6
10 1 2 2 1 1 97.95
11 2 1 2 1 1 96.48
12 2 1 1 2 1 97.62
13 1 2 1 2 1 98.23
14 1 1 1 2 2 98.45
15 2 2 2 2 1 96.58
16 2 1 2 2 2 96.86

È�É�Ê�Ë ÌÎÍ�Ï�ÐMÑ È'É6Ò�ÓÔÖÕ$×�ØÎÙÛÚ

 �
	���
���� �������
 

 

4.2 � � / 0� � / 0� � / 0� � / 0  

 

�àá��Minitab â 
 o pÞs[\ �q r �K

 

4.2.1 1 2 3 / 01 2 3 / 01 2 3 / 01 2 3 / 0  

 

     }m þÞs[\ ©9 :o p> ` 6q r �ÕR g8� $ ? �Os5ý 9

� � ��;{ AGC� BGDÈD��� ¿ S��Ý[\ &~ 4-3CÓ � 
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~4-3 ÈD> ` 6q r ~ 

General Linear Model: Similarity Rate versus A, B, C, D, E
Factor  Type   Levels  Values
A       fixed      2 50um, 40um
B     fixed       2 PP-99, PP-150
C      fixed       2 150T/D, 300T/D
D       fixed       2 Double Probing, Under Shoot Probing
E      fixed       2 60sec, 180sec

Analysis of Variance for Similarity Rate, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
A        1 5.1416 5.1416 5.1416 37.00 0.000
B        1 0.0827 0.0827 0.0827 0.59 0.463
C        1 0.9752 99752 0.9752 7.02 0.029
D        1 0.357 0.357 0.357 2.57 0.148
E        1 0.2139 0.2139 0.2139 1.54 0.250
A*C 1 0.0028 0.0028 0.0028 0.02 0.891
B*D 1 0.0495 0.0495 0.0495 0.36 0.567
Error   8 1.1116 1.1116 0.1390
Total   15 7.9342
S = 0.372768   R-Sq = 85.99%   R-Sq(adj) = 73.73%  �
	���
���� �������

KKK K�
4-1 �
�6Ü�ÝMÞMßjà�á?P3£ ��
	���
���� �������
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KKKK�~4-3ÈD> ` 6q r ~Êf�A(OD3K<pF�ù)�C( ± K�6)È

De� Z�(P��w0.05)�"ÈDB( ± K½ ÞÏ)GD(K<�( )GE(�;<

=T ��Mc��ù|45AGC�BGDÈD��� ¿ S�+�� Z2P�Ï w

0.05)�"�ÈDÞs��@ 0 Hj Ò�&Ò4-1��Êô � ÈDAGC ¾ ë w

¸ ¡ �~Ó ÈDAGC�w�Þs[\ _� Z� ` � 

K

K

4.2.2 4 5 6 7 8 / 04 5 6 7 8 / 04 5 6 7 8 / 04 5 6 7 8 / 0  

 

    ÕR 4.2.1 � Þs[\ o pU ( + ]�q r ��Ò4-2CÓ ©@ 0 Hj Ò

(Normal Probability Plot of the Residuals) � Ó Ý ; � 9 :Â� Z¾ ë ¸ ¡ �ø

�< Õ @ 0 q E©ì ��Ò4-3�; � = > Ò(Residuals Versus the Fitted Valus)

Êô � ; � Â� � ñ a �~Ó 6�9 :�N > � ô �; � �É _�? @ ñ a �

~Ó 9 :�> ` 6P 5��4�q r Êþ �eU ( �; � }< Õ � �ì ��

eU ( �q r [\ eR _� ;A ��� 

 

 �
4-2 â6ã'�3à6á?PQ£ ��
	���
���� �������
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 �
4-3 â6ã�ä�å ��
	���
���� �������

 

 

4.2.3 - 9 : ; / 0- 9 : ; / 0- 9 : ; / 0- 9 : ; / 0  

 

    K�_� Z� ` �$ Ô X Y ÈDA(OD3K<pF�ù)�ÈDC( ± K�

6|���$ M çÒq r S þ ÝÈD� K �� ` �&Ò4-4CÓ �K

    
�

4-4 æ�ç6è ��
	���
���� �������
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    �àá7 �ßw	� X Y �;<=xy�$ Ô È
 ���� ��Þs	

� � ¥<=ÎÏ��� E��C4� Ý�Þs©P ­ -[\ +� Ï ��Ò4-4

S þ [\ ô 1�ö . ÈDA(OD3K<pF�ù=OD2+50um)�ÈDC( ± K�

6=150T/D|Ê» Þs[\ �P ­ -+º þ t�a 0 ��Êp � ße÷øm �

<=ÎÏÊ«h�;<=xy�fg�Èe�ÈDA(OD3K<pF�ù

=OD2+50um)�ÈDC( ± K�6=150T/D|+�Þs��� E��K

K

K

4.3 � � < = � >� � < = � >� � < = � >� � < = � >  

 

    4eÞs[\ (OD3K<pF�ù+50um�± K�6�ù+150T/D ± K

»�)	� Aµ¶ o p�;<=g8�ÝÞsT �ÈD� ` &~4-4CÓ �Þ§

L�ï ��4� � xyfg�́ ³ 1S þ T �� ` ��Ò4-5 � Ó �ß}Þ§

~�<=÷øT �Open/Short�i 6k 3̂ 4 ���  � � fg9.9��"�

�~<=÷ø©��Open/Short�i 6k 3̂ 4 �fg�6�  «�� � 2.4

��Ò4-6 � Ó Groces Function�i 6k 3̂ 4 �� ç̂ �  � � fg14.1�

«�10.1��Ò4-7 � Ó Site_Low_Yield�i 6 k 3̂ 4 �� ç̂ �  � � f

g8.9�«�3.4��Èe��Open/ShortGGroces FunctionGSite_Low_Yield

�L�<=xý ³ Êf����~<=÷ø©�_� �Õ Ö � 

 

~4-4 ÞsT �ÈD� ` ~ 

ÈDK
2011/Jan. ~ 2012/Feb. 

( Before DOE ) 

2012/Mar. ~ 2012/May. 

( After DOE ) 

A.OD3K<pF�ù 
30um ~ 60um 

 ( 0 g8a b � � K) 
50um 

B. ± K½ ÞÏ PP-99 PP-99 

C. ± K�6 300 T/D 150T/D 

D.K<�(  Under Shoot Probing Under Shoot Probing 

E.�;<=T �K

  �Mc��ù 
60 sec 60 sec 

�
	���
���� �������
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 �
4-5 Ü�)$é$9�:'êMë6� Open/Short `baíì3î�ï  �
	���
���� �������

 

 

 

 

 

 

 

 �
4-6 Ü�)$é$9�:'êMë6� Gross Function `baíìQî�ï  �
	���
���� �������

 

 

 

 

 

 

 

 �
4-7 Ü�)$é$9�:'êMë6� Site_Low_Yield `baðìQî�ï  �
	���
���� �������
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 �
4-8 Ü�)$é$9�:'êMë6� RT rate î@ï  �
	���
���� �������

 

    ß{ <j w x �ß}Þ§ ~�<=÷øT �RT rate � � �  +1.6%�"

	� ~<=÷ø©��RT rate � � �  «�0.3%�&Ò4-8CÓ ��Þs[\

st Êþ ���eÞs��Õ Ö ��[\ e_M ��� @&~4-5�K

 

~4-5 	� ~<=÷øT �� ` S þ  

2011/Jan. ~ 2012/Feb.
( Before DOE )

2012/Mar. ~ 2012/May.
( After DOE )

Total Test 181200 ( ñ / ò�ó ) 23200 ( ñ / ò�ó )

RT (Re-Test) 2900 ( ñ / ò�ó ) 72 ( ñ / ò�ó )

RT Rate 1.60% 0.30%

Open/Short 9.9 ( ô3õ1ö�÷�ø1ù3ú�û ) 2.4 ( ô3õjöj÷�ø1ù$ú+û )

Gross Function 14.1 ( ôjõ3öj÷�ø1ù$ú+û ) 10.1 ( ô1õ3ö�÷�øüù$ú�û )

Site_Low_Yield 8.9 ( ô3õ1ö�÷�ø1ù3ú�û ) 3.4 ( ô3õjöj÷�ø1ù$ú+û )  �
	���
���� �������
 

    	� ~<=÷ø��RT rate�Õ Ö T �1.6%«�Õ Ö �0.3%�ÕR 2011

ºAµ¶ · ¸ 
 <=�»¼ { <2,900 ½ �;�¿ ¯ <=��NT$ 9,500,000�

uÕeÞs�Õ Ö S j �� �Õ Ö 81.25% ((1.6-0.3)/1.6)�Aµ¶ ©· ¸ 
 <

=�� ºÀ Ê4� m NT$ 7,718,750 (9500000*0.8125)�{ <���K
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�� ��� ��� ��� �  � � � � �� � � � �� � � � �� � � � �  

�àáK��;<=� Aµ¶ ©· ¸ 
 <=xy×Ø�< �Þs��Ã

	� X Y �;<=xy�$ Ô � È�4j ÈD�� K �w x ÈDÞs��1

3 × � �Þs�OÞs[\ 	� �;<=©K<pF(DO3)�ù+OD2+50um

�± K�6�ù+ 150T/D ± K»��<=÷ø+�� g8<=E���_

M «h<=xy×Ø�fg�Ï ¢ -«h<=�{ <j ��� ¥�;<=Î

Ï�� Aµ¶ ©· ¸ 
 �;<=ß9Ö � @ _� � Ä � � 

 

 

5.1 ��< ?��< ?��< ?��< ?  

 

    �àá�\ 5B � C � &m E 

 

1. ��Þs��Ã	� X Y �;<=xy�Q = ÈD��� � �� � �� 6

��4Ýv ù�;<=i j �� ¥�;<=�ÎÏ� 

2. 4�àá[\ �P�� � g8� 6�Q	� �;<=g8�_M Õ Ö �;

<=xy×Ø�Õ Ö Aµ¶ ©· ¸ 
 �;<=81.25%�{ <j �«h / Ï

{ <��� 

3. �àáC� � 3 × Þs©�ÃÊ«hÞs�65Þsc��ÝÞ��Ì

���� 6 7�;<=�d9Ö ßA � � ¥ÎÏ�«h���Õ Ö B C S

+� ;� 

 

 

5.2 @ A ��B C ( D E@ A ��B C ( D E@ A ��B C ( D E@ A ��B C ( D E  

 

    / R �àáCst �;<=xy×Ø5Þs[\ �70 4m Ê�}1à

á��5ó | E 

 

1. �àáJ� X Y �;<=xy×Ø�Ý+� ��;<=i j �� ®�;{

<×Ø�»w x �"ÝI Ê� ¥�;<=i j ��Ã� ÊSo »T �àá

5q r J� � 
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2. �àáCJ� �+� »�{ Aµ¶ ©· ¸ 
 �;<=�"ÝI ?· ¸ 
 8

Î�;<=� - �	
 89P ]{ Ô �D ��È<=�Ã5�[ _C�

5�8g�×Ø) _�5��] Ê�?· ¸ 
 8Î�;<=o pP Q �à

áq r � 
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