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E Â F ´ Õ Ö y ( �Ï 
 . / � � C 

t t t tdx ux dt x dBσ= +                                         (1) 

Ø X u� H I � ÷ ~ C!" × U � L M C$u� > �Cσ � . / � � ( 9 ¾ Nb

. / ( tx ) L M CY Z l � ý < ¯ ^ _ � º CýO r × U Y Z ä µ Ø N 
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��������� � � �� � � �� � � �� � � �  

P Q R Ë P õ ö ¯ 7 h ü 4-1C! ü 4-1 m å Cu � Ò W 1 È Ç \ 4 CØ Á � � R C

ð ñ ò H I 1 � R \ 
 N@ ) � P 1 Æ � $ È É ï � Cð > ( � P ¦ �ï 4 N­ í p m

º Â CØ � � q ! ý 20-28 aß à C�H I � ÷ ~ 1 Ê ¢ � � R � � ( \ 
 N 

ü 4-1 Ë P Y Z } � � u � ` õ ö ¯ 7  

       Y Z ÷ ø  
          (G ¾ ) 

} u �  

   �� 
(1999~2008) 

 � �  
(2005~2008) 

� �  
(1996~2008) 

� �  
(1999~2008) 

� 	  
(1998~2008) 

u � Ò W � � q( ù a) 92,550,444 121,765,812 79,132,493 90,873,362 104,359,576 
H I � � q( ù a) 8,726,691 9,264,347 6,829,826 7,662,325 9,520,516 
@ ) � P � � q( ù a) 1,564,970 4,040,513 1,812,922 3,454,583 3,079,251 
> ( � P � � q( ù a) 1,334,076 580,594 1,288,914 828,704 832,873 
í p � � q(a) 23.430 27.949 28.542 24.439 22.523 

H I � ÷ � ( ~ (σ) � �
q 0.013 0.009 0.013 0.020 0.020 

 

ü 4-2 S Ë P Y ZL M G ¾ u � ` õ ö ¯ 7 C! " È Ç Ó µ G ¾ ï y C $ ü 4-2x

Õ(2005~2008)
 u � N­ ü 4-1 $ ü 4-2 m º Â Cý �  L M ø ù C í p L M 1 È É +

Ê ¢ : � R \ S J K CH I � ÷ ~ � � ( ê 1 Ê ¢ � � R \ 
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ü 4-2 Ë P Y ZL M G ¾ } � � u � ` õ ö ¯ 7  

Y Z ÷ ø  
      (G ¾ )  

} u �  

�� 
(2002~2008) 

� �  
(2005~2008) 

� �  
(2002~2008) 

� �  
(2002~2008) 

� 	  
(2002~2008) 

u � Ò W � � q( ù a) 105,885,645 121,765,812 80,012,852 106,124,454 142,723,707 
H I � � q( ù a) 11,181,624 9,264,347 7,467,473 9,079,315 13,117,834 
@ ) � P � � q( ù a) 1,666,337 4,040,513 2,110,420 4,370,229 4,254,908 
> ( � P � � q( ù a) 1,851,293 580,594 1,791,808 1,149,797 1,229,952 
í p � � q(a) 22.886 27.949 12.761 12.557 17.912 

H I � ÷ � ( ~ (σ) � �
q 0.014 0.009 0.012 0.020 0.018 
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 − + −  = − Cm / × Y
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     7¦ 2002~2008 G ¾ `   
( )

( )
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f
K r u

rx
K

λ

λ

 − + −  = − =0.0411 

Æ � �	 # � ¤ C� P � � 5 Y Z (OKI)" 1998 G > ? DRAM % & � CÆ � � ° ¾ IBM

Ã Ò CÐ n ­ [ 	 # � ³ � i Ò NØ\ ) * � � � � � S IBM � G H ò � � 
 ¤

KingstonC� � � | � � : 	 � � C� i S ; � X\ 4 C$ ¦ � 7 ` 0x 
0.04112C$ ü

4-3ë � m J K º Â C Æ � ê ý \ ] � º } ~ q` § CA O m F ¸ M � ØH yN 
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ü 4-3 Ë PY Z L M G ¾ n } xq 

��         � � Æ �  È Ç  È É  Ê ¢  � R  

2002 G � 1} 0.087  0.076 0.047* 0.072 
2002 G � 2} 0.071  0.075 0.060* 0.050* 
2002 G � 3} 0.095  0.080 0.057* 0.036* 
2002 G � 4} 0.095  0.086 0.085 0.037* 
2003 G � 1 } 0.053  0.069 0.069 0.037* 
2003 G � 2} 0.060  0.064 0.068 0.050* 
2003 G � 3} 0.079  0.094 0.106 0.094 
2003 G � 4} 0.082  0.090 0.111 0.101 
2004 G � 1} 0.070  0.085 0.102 0.112 
2004 G � 2} 0.091  0.102 0.127 0.125 
2004 G � 3} 0.090  0.085 0.114 0.132 
2004 G � 4} 0.096  0.073 0.114 0.125 
2005 G � 1} 0.092 0.046* 0.048* 0.086 0.086 
2005 G � 2} 0.087 0.042* 0.066 0.055* 0.070 
2005 G � 3} 0.117 0.056 0.079 0.070 0.081 
2005 G � 4} 0.120 0.065 0.070 0.055* 0.084 
2006 G � 1} 0.131 0.084 0.055 0.057* 0.084 
2006 G � 2} 0.149 0.098 0.069 0.091 0.094 
2006 G � 3} 0.166 0.091 0.083 0.129 0.122 
2006 G � 4} 0.148 0.083 0.090 0.145 0.138 
2007 G � 1} 0.102 0.081 0.084 0.099 0.115 
2007 G � 2} 0.064 0.067 0.061 0.053* 0.066 
2007 G � 3} 0.073 0.080 0.070 0.053* 0.069 
2007 G � 4} 0.056 0.069 0.046* 0.042* 0.051* 
2008 G � 1} 0.049 0.058 0.058 0.038* 0.058 
2008 G � 2} 0.051 0.067 0.060 0.051* 0.074 
2008 G � 3} 0.067 0.077 0.052 0.053* 0.066 

�:1. * � � x � � � � � � � � � � � 0x �� � � � 0x �  ! " # : $ % (0.041)&' ( (0.055)& 
    ' ) (0.052)&* + (0.066)&, - (0.055)� 

     2. . / � � x � 0 � � 1 2 3 � � 4 � � � x�� � � x � " # : $ % (0.028)&' ( (0.040)& 
       ' ) (0.046)&* + (0.062)&, - (0.052)� 
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λ

 − + −  = − =0.0551 

! " È Ç � " Æ Ç � 	 $ î � î } � 	 � ; Ã u Ó µ �Y Z CA O N | 0 
 � 
 C

ð ê : 4 5 6 7 â ã NPQ R ¦ 7¦� � & y z Ó µ * ø � 2005 G � 1 : 2 } ï ' u

) Ï C̀ � n } xqCJ K 4 "\ ] [  ^ _ � 0x 
0.0551 � C$ ØY Z � b | º » Ï � N 
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λ
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 − + −  = − =0.0516  

È É � Ö S Ë P Â ù Y Z X� c \ S r Ë o CA O m � � � c � Ã ö f g � c : X

�� � N; ^ È É � w x S Ê Ë Ì Í � ò CA O ý 	 # � º � , B § Ý « Ã Ò Cý � £

¤ Ó | \ 
 � , - � Û � � C $ ë � ü 4-3C\ ] [  } ~ qS 0.0516CY Z H y ¼ <

½ Ó } ~ Cð 2007 G � 4 } � � "} ~ qC` � xq| L � Â ú C $ A ¸ w @ A � �

� . � PC�' Ô x Y Z � = � ¿ Ï Ð N 
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λ

 − + −  = − =0.06627 

Ê¢�" 2008 G ¾� 1 } ! "� b é ê � = , W  � í CØ H y ) *  b � 90%

ß à : X ý � � � � DRAM % & CA O � � �c : X i ° C Õ \ � � P 
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λ

 − + −  = − =0.0551 
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 } ~ q0.0551 ë � ü4-3 m º Â C2007 G �4}: 2008 G �1} â ã \ S J K CA O � R

� A ¸ I ä B | é ê � b N 

 
���������  ! � � " # 
 � ��  ! � � " # 
 � ��  ! � � " # 
 � ��  ! � � " # 
 � �  

    l(6) � ¹ ¸ ¹ � º ^ _ ¦ 7 ¦ � x$(5) � \ ] [  _
0x ­ é ï Ch ü 4-4 ¦ q � 

ü 4-4 ì Y Z [  ` ^ _  

 Æ �  ÈÇ  ÈÉ Ê¢ � R  

(5) � ` [  \ ] ^ _
0x  0.041 0.055 0.052 0.066 0.055 

(6) $ 
 �  ! % & " #$ 
 �  ! % & " #$ 
 �  ! % & " #$ 
 �  ! % & " # x  0.028 0.040 0.046 0.062 0.052 
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 Æ �  ÈÇ  ÈÉ Ê¢ � R  

(7) � ` � ë } ~ q 
0.674 0.722 0.893 0.938 0.951 
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I ? � C 2 Cb . / L M ^ C� / � � º Y Z N 

 
ü 4-6 n } \ ] [  ^ _ ` � ë } ~ q 

 
 
 

&'* ( ) * + , � � � � � � � - . / 1 
 

 

 

 

 

 

 

 


0     � �  Æ �  ÈÇ  ÈÉ Ê¢ � R  
2002 G � 1} 2.119  1.467 0.709* 1.309 
2002 G � 2} 1.736  1.451 0.902* 0.899* 
2002 G � 3} 2.321  1.547 0.854* 0.660* 
2002 G � 4} 2.308  1.659 1.276 0.673* 
2003 G � 1} 1.300  1.341 1.042 0.677* 
2003 G � 2} 1.463  1.234 1.032 0.911* 
2003 G � 3} 1.910  1.816 1.593 1.713 
2003 G � 4} 1.996  1.748 1.671 1.838 
2004 G � 1} 1.712  1.654 1.540 2.033 
2004 G � 2} 2.213  1.973 1.921 2.273 
2004 G � 3} 2.189  1.648 1.718 2.395 
2004 G � 4} 2.347  1.418 1.712 2.275 
2005 G � 1} 2.230 0.830* 0.921* 1.293 1.561 
2005 G � 2} 2.126 0.768* 1.272 0.832* 1.264 
2005 G � 3} 2.836 1.019 1.539 1.056 1.462 
2005 G � 4} 2.925 1.172 1.348 0.829* 1.520 
2006 G � 1} 3.192 1.517 1.062 0.859* 1.526 
2006 G � 2} 3.626 1.777 1.334 1.367 1.712 
2006 G � 3} 4.041 1.643 1.599 1.949 2.208 
2006 G � 4} 3.609 1.510 1.739 2.191 2.513 
2007 G � 1} 2.488 1.475 1.632 1.492 2.082 
2007 G � 2} 1.557 1.220 1.187 0.802* 1.200 
2007 G � 3} 1.765 1.455 1.365 0.795* 1.261 
2007 G � 4} 1.371 1.246 0.899* 0.635* 0.929* 
2008 G � 1} 1.203 1.045 1.130 0.567* 1.046 
2008 G � 2} 1.242 1.225 1.166 0.769* 1.345 
2008 G � 3} 1.633 1.398 1.011 0.801* 1.192 
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�

ü 4-7 n } ¹ ¸ ¹ [  ^ _ ` � ë } ~ q 


0      � �  Æ �  ÈÇ  ÈÉ Ê¢ � R  
2002 G � 1} 3.144  1.642 0.756 1.377 
2002 G � 2} 2.575  1.624 0.961 0.945 
2002 G � 3} 3.444  1.732 0.910 0.694 
2002 G � 4} 3.424  1.857 1.360 0.708 
2003 G � 1} 1.929  1.501 1.110 0.712 
2003 G � 2} 2.171  1.381 1.100 0.957 
2003 G � 3} 2.834  2.033 1.698 1.801 
2003 G � 4} 2.961  1.957 1.781 1.933 
2004 G � 1} 2.540  1.851 1.641 2.138 
2004 G � 2} 3.284  2.209 2.047 2.390 
2004 G � 3} 3.247  1.844 1.831 2.518 
2004 G � 4} 3.482  1.588 1.825 2.393 
2005 G � 1} 3.308 1.149 1.031 1.378 1.642 
2005 G � 2} 3.154 1.063 1.424 0.887 1.329 
2005 G � 3} 4.208 1.410 1.722 1.125 1.537 
2005 G � 4} 4.340 1.622 1.509 0.883 1.598 
2006 G � 1} 4.736 2.100 1.189 0.915 1.605 
2006 G � 2} 5.380 2.460 1.493 1.457 1.801 
2006 G � 3} 5.995 2.275 1.790 2.077 2.322 
2006 G � 4} 5.354 2.090 1.946 2.336 2.643 
2007 G � 1} 3.692 2.042 1.826 1.590 2.190 
2007 G � 2} 2.310 1.690 1.329 0.854 1.262 
2007 G � 3} 2.618 2.014 1.527 0.848 1.326 
2007 G � 4} 2.035 1.725 1.006 0.677 0.977 
2008 G � 1} 1.785 1.447 1.265 0.605 1.099 
2008 G � 2} 1.843 1.696 1.305 0.820 1.414 
2008 G � 3} 2.424 1.936 1.132 0.853 1.253 

       &'1 2 ( ) * + , 3 4 5 6 7 � � � � � - . / 18 
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