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3 4,000 6,000     
4 6,000 8,000     
5 8,000 10,000     
6 10,000     

 
( )

 

 

     

  
 

 
  

       

 

 
1,600 0 0 0 600 600 107.01.01 107.12.31 

  

 
( )

 
 
( )

 

 
( )  

( )  

( )
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( )  
 

  
107  

108  
03 31  

 
( )  

 
( )  

 
( )  

 
( )  

  - - - - 
  - - - - 

 
( )  

 
- - - - 

 
( )  

 
- - (255,000) - 

  - - - - 

 
 

(107.05.25 ) 
- - - - 

 
 

 
(107.05.25 ) 

- - - - 

 
 

(1070.5.25 ) 
80,000 - - - 

  - - - - 

 
 

(107.05.25 ) 
- - - - 

 
 

(1070.5.25 ) 
- - - - 

 
 

(107.05.25 ) 
- - - - 

 
 

(107.05.25 ) 
- - - - 

  
(107.08.01 ) 

80,000 - 5,000 - 

  
(107.08.01 ) 

70,000 - - - 

  
(107.08.01 ) 

70,000 - - - 

  
(107.08.01 ) 

70,000 - - - 

  
(107.10.05 ) 

- - - - 
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107  

108  
03 31  

 
( )  

 
( )  

 
( )  

 
( )  

  
(107.03.31 ) 

(8,000) - - - 

  45,000 - - - 
  25,000 - - - 

 ( )  - - - - 

( )  

( )  
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                                                      108 03 26 % 

 

 
     

  
   

   
   

( )  
DICKERSON 

GARY E

15,227,273 11.50 - - - -   - 

- - - - - -   - 
( )  3,832,535 2.89 - - - -   - 

- - - - - -   - 

( ) 2,888,141 2.18 458,277 0.35 - - 
  

- 

2,517,157 1.90 - - - -   - 
2,102,317 1.59 - - - -   - 

( )  1,956,000 1.48 - - - -   - 
- - - - - -    

 
 

1,817,520 1.37 - - - -  
 

- 

43,510 0.03 422,353 0.32 - -  
 

- 

( )  
 

1,732,525 1.31 - - - -   - 
- - - - - -   - 

 1,469,690 1.11 - - - -   - 
1,435,569 1.08 - - - -   - 
103 01  

 

 
                                                    107 12 31 % 

 25,100 71.51 3,030 8.63 28,130 80.14 
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( )  
 

  
 
 

( ) 

   

 
( ) 

 
( ) 

 
( ) 

 
( ) 

 
  

 

86 03  10 66,000 660,000 16,500 165,000   1 

86 06  10 66,000 660,000 66,000 660,000 
 

495,000   2 

87 03  12 110,000 1,100,000 88,000 880,000 
 

220,000   3 
4 

91 10   110,000 1,100,000 74,800 748,000 
 

132,000   5 

93 11  11 110,000 1,100,000 92,400 924,000 
 

176,000   6 

102 06  10 110,000 1,100,000 93,452 934,520  
10,520  

 7 

102 08  11 200,000 2,000,000 111,452 1,114,520 
 

180,000   8 
9 

102 12  10 200,000 2,000,000 112,828 1,128,280  
13,760  

 10 

103 10  51 200,000 2,000,000 116,828 1,168,280 
 

40,000   11 

107 07  24.6 200,000 2,000,000 132,408 1,324,080 155,800   12 

 1 86 03 03 (86) 03691  
 2 86 06 25 (86) 12733  
 3 87 01 08 (87) 00764 440,000  
 4 87 03 12 (87) 05498  
 5 91 07 17 0910139697 (91 10 24 (91) 250718 )  
 6 93 06 15 0930126884 (93 11 24 (93) 0930032881 )  
 7 102  06 17 (102) 1020017445  
 8 102  05 21 1020014869 900,000  
 9 102  08  06 (102) 1020023675  
 10 102  12  09 (102) 1020037416  
 11 103  10  27 1030031283  
 12 107  07  20 1070021327  
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 132,408,000 67,592,000 200,000,000  

 
 

 

( )  

108 03 26 % 

    
 

  

 1 15 65 18 14,548 14,647 
 99,000 3,777,000 15,596,560 17,210,276 95,725,164 132,408,000 
 0.07% 2.85% 11.78% 13.00% 72.30% 100.00% 

 

( )  

1.  
108 03 26 % 

   (%) 
       1       999 6,046 152,339 0.12% 
    1,000     5,000 6,361 13,007,415 9.82% 
    5,001    10,000 1,001 8,161,040 6.16% 
   10,001    15,000 325 4,147,160 3.13% 
   15,001    20,000 234 4,314,528 3.26% 
   20,001    30,000 202 5,104,461 3.86% 

30,001    40,000 100 3,525,736 2.66% 
   40,001    50,000 76 3,509,996 2.65% 
   50,001   100,000 122 8,595,001 6.49% 
  100,001   200,000 83 11,455,697 8.65% 
  200,001   400,000 57 16,201,027 12.24% 
  400,001   600,000 21 10,036,718 7.58% 
  600,001   800,000 3 1,950,511 1.47% 
  800,001 1,000,000 1 900,000 0.68% 
  1,000,001  15 41,346,371 31.23% 

 14,647 132,408,000 100.00% 

 

2.  
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( ) ( ) 

108 03 26 % 
 

   

( )  15,227,273 11.50 
( ) 3,832,535 2.89 

( ) 2,888,141 2.18 
 2,517,157 1.90 
 2,102,317 1.59 

( )        1,956,000 1.48 
        1,817,520 1.37 

( )         1,732,525 1.31 
        1,469,690 1.11 
        1,435,569 1.08 

103 01
 

 
(1)  

108 03 26  
  

( ) The Vanguard Group( 6.7%) 
BlackRock, Inc. ( 6.3%) 

( ) (0.05%) 
(50%) (24.44%) (24.44%) 

( )  (2.16%) ( ) (3.73%)
( ) (1.78%) 

( ) (59.17%) (34.17%) (6.66%) 
 
(2)  

108 03 26  
  

( ) ( 6.64%) 
( 6.64%) 
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( )  

                                                           
 

 106  107  

 
 

         /  52 
         /  26.2 
         /  36.8 

 
 

       13.70 16.91 
       12.40 ( ) 

 
 

 116,828 124,469 
 
 

 1.43 1.87 
 1.43 1.87 

 
 

    1.60 ( ) 
 
 

 - - 
 - - 

 - - 

 
 

  19.68 
  ( ) 

  ( ) 
107  

 
( )  

1.  
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2.  

107  
 
 

18,710,569 
38,249,920 
56,960,489 

514,811 
57,475,300 

232,633,725 
(23,263,373) 
266,845,652 

 
(211,852,800) 

54,992,852 
107

 

( )
 

( )  

1.  

 

 

 

2.
 

56,001 7,467
 

3.  

(1)
 

108 02 25 107  
 

     

 56,001 56,001 0  
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 0 0 0  
 7,467 7,467 0  

 

(2)
 

4.
 

 
 

     

 31,387 31,387 0  
 0 0 0  

 5,231 5,231 0  

106 107 03 07
31,387 5,231 106

107  

( )  

 
 

 
 

 
 

 
 

 
 

 
 

 



 

49 

 
 

 

( )  

1.  

( )
 

2.  

% 
 

 
106  107  

 (%)  (%) 
 1,711,395 92.22 2,001,885 94.35 

 144,424 7.78 119,988 5.65 

       1,855,819 100.00 2,121,873 100.00 

3.  

 
  

 

 

 

6 8 12
 

IC  

 IC  
8  IC  

(
) 

IC  

 
6 8  

 
 
 

 

8
PZT

 
IOT

 
 UPS
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 (AGV)  

4.  

(1)  

(2)  

(3) (GaN, SiC )  

(4)1.5 mil  

(5)  

(6)  

(7) PZT MEMS  

(8)  

(9) TSV(Through-Si-Via) Via Last  

(10) (Micro Optics)  

(11) Si-C  

(12) (<-30 c)  

(13)  

(14)  

(15)  

(16)  

( )  

1.  

(1)

12
( )  
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(Test Wafer)
Monitor (Dummy)

(SEMI) 2018
6.03 12 75.8%

SEMI 2019 5.94
2019 2020  

(Wafer Start)

12 SEMI
20% 2018 IDM

Fab-lite ( ) Fabless( )
 

12 SEMI 2019
12% 19% 12

2019  

(2)  

(Front-Side)
(Back-Side) (Wafer 
bumping) WLP( Fan out WLP WLCSP 3D WLP WL optics )
3D IC

TSV IC ( IDM ) IC
5,000 90% 9%

1%
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IC
NXP

Nexperia Ampleon Infineon TI On-Semi IDM(Integrated Device 
Manufacturer) OEM(Original Equipment Manufacturing)

2020 368.6

 

( )
( )

2020 294.5  

 
Electronics Industry Market Reserch and Knowledge Network  

(3)

(sensor) (actuator)
(CMOS)
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IHS
2013 1.4 2019 4.1 6700

4.66 Yole D veloppement
MEMS 2018 2023

2019 160 2023 310
67%  

2018-2023 MEMS  

:  

 
Yole Développement (2018/5)  

(Foundry) (Assembly house)

 

(4)  

( )

3C
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: MWh/yr 

 

( )

 

 

IEK
2017
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IEK
2017

 

 

 

2018
58% 2020 67%  

2.  

(1)  

IC
IC

(IDM Integrated Device Manufacturer)
IC IC

IC 

IC



 

56 

 
 

 

(2)  

 

 
ITRI/IEK  

3.  

(1)

12
12

12

 



 

57 

 

USD bn 

 

: WSTS,  Mar. 2019  

(2)  

3C
IC

IC
3D IC TSV IC

(SoC)
260um 50um(2 mil)

Total 
Solution

 

Diodes & MOSFET
SBR(Schottky Barrier Diode) TMBS(Trench MOS Barrier Schottky) Power 
Driver IC

 

(3)
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Lift-off

Lift-off
10

<10 Lift-off
foundry 2

lift-off  

>3

 

(4)  

2002 11 WEEE RoHS
2000

30C
95%

 

LED (UPS)

(HEMS)
 

4.  

(1)  

A.  

  
( ) 

   

 
( )  

 12  
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( ) 

   

 
( )  

 8 12  
 

B.  

  
( ) 

   

 
( )  

 6 8  
  

 
( )  

 6 8   

2mil
 

 
( )  

 6   

  8   

( )  
 

 8   

PacTech Corp.  8   

a. 2mil
 

b.
 

C.  

  
( )    

  
  

a. <5 

 
b. 4

<2  
c. 

 

    

a. MEMS
2 4
2  

b.
 

  
  

a.
 

b.
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( )    

 
Phenitec 

Semicobductor 
Corp. 

 
 

 

8  Gap  9 um 

D.  

  
( ) 

   

 
( )  

 
40138

 
 

a. 40138

,  
b. ,

,  

(2)   

A.  

SEMI
Reclaim wafer RS tech HAMADA

 

B.  

CSMC

 

C.  

6

Total Turnkey Solution  

foundry

foundry  
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bonding
 

 

D.  

 

( )  

1.107  

                                

/  107  108  

 146,457 34,093 

 

2.107  

    
107  

 
8 Au/AsAu 
alloy  
SiC & Gan  

 

 

SAM(selfassembly 
monolayer)

8
 

 

  

 
 

 
40155 40138

 
 

108  
 

  

 

IR 
550/580   
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40155  170Wh/Kg 

  

 

( )  

1.  

(1)  

A.
QS9000  

B.
 

(2)  

A.

 

B.  

(3)  

A.
 

B.

 

2.  

(1)  

A.

 

B.
 

C.

(2)  
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TS16949( ) IOS13485( )
 

(3)  

A.
 

B.
 

C.

D.
 

 

( )  

1.  

                                                     % 

 
 

106  107  
    

 1,607,046 86.59% 1,809,569 85.28% 

 

 175,733 9.47% 228,467 10.77% 
 56,841 3.06% 48,076 2.27% 
 16,199 0.88% 35,761 1.68% 
 248,773 13.41% 312,304 14.72% 

 1,855,819 100.00% 2,121,873 100.00% 

2.  

SEMI 2018 6.03
12 75.8% SEMI 2019

5.94 2019
2020  

12 12 12
RS 



 

64 

Technologies Co Ltd 2018 60
19 31.67%  

Yole D
veloppement 2018 207
1,000 20,700 2018

600 2.89%
 

IC

 

IEK
1,921 MWh 2018

0.22%  

3.  

(1)

 

(SEMI) 2018
6.03 20.1%

IC 7
SEMI

2021 6.33

 

12 12

 

(2)

( )



 

65 

IDM

 

IC Insights IC Integrated Circuit
2017 2022 CAGR 6.6%

 /
LED(Light Emitting Diode )

( )

 

(3)  

 

YoLE 4 GAGR

(Transducer)
(Sensor)

 

2017-2023
 



 

66 

 
          Yole D veloppement  

 (4)  

 

- 2020
2 kWh 21 10

25% 2020
2010 2.7 kWh 2022 2023

 

(EV) (HEV)
 

4.  

(1)  

12

8



 

67 

 

BMS Battery 
Management System

 

(2)  

12

(3)  

(4)  

 

(5)  

UPS
 

5.  

(1)  

A.  
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B.  

  

C.  

UPS

 

D.  

ISO9001 IEQC

 

(2)  

A.  

IC
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B.  

 

 

 

C.

(Mid-End)

(embedded die)
(Interposer)  

 

Total Solution

Total Turnkey Solution
 

D.

 



 

70 

 

(A).  

(Uninterruptible Power 
Supply UPS)

Eaton Socomec
Delta Schneider Emerson

 

10%

 

(B).  

(All-Solid-State Battery) (Dual C Battery)  

 

( )  

1.  

(1)  

(Reclaim Wafer) (Thin Dummy Wafer)
IC

( )



 

71 

(Control Wafer)
Virgin Test Wafer

 

(2)

Turn-key
 

(3)  

 

(4)  



 

72 

2.  

(1)

 

 

 

 

 

 

 

 

 

 

 

(2)

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SORTING STRIPPING LAPPING ETCHING 

POLISHING PRE - CLEAN IMECH.&ELEC 
INSPECTION

FINAL - CLEAN 

 SURFACE INSPECTION PACKING 

IQC 

WAFER TAPING 

WAFER GRINDING BACK TREATMENT DE-TAPING 

FINAL - CLEAN BACK SIDE METAL INSPECTION 

CIRCUIT PROBING 
PACKING

FRONT SIDE METAL PR COATING 

LITHOGRAPHY METAL ETCHING 

OQC 
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(3) (for 8" Proximity Sensor) 

 

 

 

 

 

 

 

 

 

 

 

 

(4)  

A.  
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B.  

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

( )  

8 (H2O2)

 

 
   

(H2O2)   
8 (8 Tape)   

   
   

   

PACKING 

 

(subpack) 

 

SORTING 

SORTING 
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( ) ( ) ( )
 

1.  
% 

 

106  107  108  

  

  

  

  

  

  

1  453,243 100.00 -  519,849 100.00 -  156,265 100.00 - 

  453,243 100.00   519,849 100.00   156,265 100.00  

 

 

2.  
% 

 

106  107  108  

  

 
 

  

 
 

  

  

1 AA  666,622 35.92  AA  841,046 39.64  AA  227,252 38.20  

2 AB  220,841 11.90  AB  279,291 13.16  AB  103,867 17.46  

3  968,356 52.18 -  1,001,536 47.20 -  263,831 44.34 - 

  1,855,819 100.00   2,121,873 100.00   594,950 100.00  

 

 

 
 ( )  

 /  
 

 
 

106  107  

      

( ) 3,520 3,276 1,125,428 3,932 3,668 1,291,068 
( ) 394 248 146,668 303 184 153,255 
( ) ( 1) 13 191,872 ( 1) 6 91,147 

 ( 2) 1,463,968 ( 2) 1,535,470 
1  
2  
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( )  
/  

 
 

 

106  107  
    

        
( ) 2,797 1,493,515 269 217,880 3,408 1,727,751 530 274,134 

( ) 13 6,761 42 25,983 30 18,969 42 24,677 
( ) 11 106,770 1 4,910 6 62,849 1 13,493 

 ( 1) 1,607,046 ( 1) 248,773 ( 1) 1,809,569 ( 1) 312,304 
1  

 
 

                                                     % 
 106  107  108 4 25  

( ) 
 330 313 352 
 354 328 326 
 684 641 678 

 36.43 36.40 36.08 
( ) 4.24 4.03               4.10 

(%) 

 0.88% 0.78% 0.74% 
 13.01% 12.95% 12.09% 
 68.27% 69.11% 68.88% 
 16.67% 16.54% 17.55% 

( )  1.17% 0.62% 0.74% 
 100.00% 100.00% 100.00% 
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( )107

 

 
 

( )
 

1.  

 

(1)
 

(2)

 

(3)

 

2.  

2.5%
 

94 07 01

6%  

3.  
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4.  

(1) ISO 14001
OHSAS 18001 ISO

 

 /       
1  QC080000

Rohs 

”HPSE-001

”  
 

2 

 

 

  
3  

 

 

 

4  
 

 
 

5 

 

 

 

ISO9001
ISO

 

6 

 

 

 

ISO9001
ISO
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 /       
7 

 
 

 

OHSAS 18001

 

8 
 

 

 

OHSAS 18001

 

9   1.

 

 

10   

 

 

11 

 

 

 

 

(2)  

2

6
 

(3)  
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5.  

(1) (2)
(3) (4) (5) (6) (7) (8) (9)

(10) (11) (12)
(13) (14)  

6.  

 

(1)  

 

(2)  

(antitrust) 

 

(3)  

 

(4)  

 
 

(5)  

 

(6)  
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(7)  

 

( )

 

 

 

( )  

     

104/02/13~114/02/13 

106/05/23~109/05/15 
106/07/05~109/07/05 
106/07/05~108/07/05 

106/12/08~116/12/08 

107/07/12~109/07/12 

  105/12/01~125/11/30 
6

 
 

  106/12/04~125/11/30 
8

 
 

 ( )  107/02/01/112/01/31 
8 3

 
 

 
( ) -

     
106/11/28~109/11/28 

( ) 107/03/30~110/03/30 
107/09/28~112/09/28 
107/12/20~113/12/20 

 
( )

 
107/01/01~107/12/31 

 
 

 
 

 
107/02/01~112/01/31 

 
 

 
( )  

107/02/01/112/01/31 
8 3
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( )  

1. -  

(1)  

                                                    

 
 

 
103  104  105  106  107 ( ) 

 1,177,353 934,674 1,024,327 1,111,883 1,561,903 
 962,945 1,542,668 1,542,153 1,565,583 1,536,209 
 6,347 28,331 29,689 27,396 30,801 
 73,255 39,955 69,961 125,742 181,586 
 2,219,900 2,545,628 2,666,130 2,830,604 3,310,499 

 
 488,036 459,443 594,900 709,247 726,353 
 604,864 634,685 770,142 896,172  
 196,277 486,863 460,306 520,293 345,331 

 
 684,313 946,306 1,055,206 1,229,540 1,071,684 
 801,141 1,121,548 1,230,448 1,416,465  
 
 

1,535,587 1,599,322 1,610,924 1,601,064 2,188,422 

 1,168,280 1,168,280 1,168,280 1,168,280 1,324,080 
 190,438 190,438 190,438 190,438 502,474 

 
 176,869 240,604 252,206 242,346 361,868 
 60,041 65,362 76,964 90,469  
 - - - - - 
 - - - - - 
 - - - - 50,393 

 
 

 1,535,587 1,599,322 1,610,924 1,601,064 2,238,815 
 1,418,759 1,424,080 1,435,682 1,414,139  

103~105 106~107
 

106 02 07 01  
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(2)

                                                    

 
 

 
103  104  105  106  107 ( ) 

 1,177,353 934,674 1,024,327 875,373 1,338,403 
 962,945 1,542,668 1,542,153 1,472,258 1,442,208 
 6,347 28,331 29,689 25,858 29,462 
 73,255 39,955 69,961 120,816 291,983 
 2,219,900 2,545,628 2,666,130 2,689,643 3,102,056 

 
 488,036 459,443 594,900 674,979 618,374 
 604,864 634,685 770,142 861,904  
 196,277 486,863 460,306 413,600 295,260 

 
 684,313 946,306 1,055,206 1,088,579 913,634 
 801,141 1,121,548 1,230,448 1,275,504  
 
 

1,535,587 1,599,322 1,610,924 1,601,064 2,188,422 

 1,168,280 1,168,280 1,168,280 1,168,280 1,324,080 
 190,438 190,438 190,438 190,438 502,474 

 
 176,869 240,604 252,206 242,346 361,868 
 60,041 65,362 76,964 90,469  
 - - - - - 
 - - - - - 
 - - - - - 

 
 

 1,535,587 1,599,322 1,610,924 1,601,064 2,188,422 
 1,418,759 1,424,080 1,435,682 1,414,139  

103~105 106~107
 

106 02 07 01  
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2.  

(1)  

                                                        
                                                 ( ) 

 
 

 
103  104  105  106  107 ( ) 

 1,559,251 1,521,007 1,709,530 1,855,819 2,121,873 
 665,497 529,548 580,570 607,476 720,946 
 405,349 235,557 252,714 254,463 299,549 
 101,043 (4,222) (16,602) (29,523) (23,424) 
 506,392 231,335 236,112 224,940 276,125 
 433,043 182,915 190,693 167,109 198,885 
 - - - - - 

( ) 433,043 182,915 190,693 167,109 198,885 
 
 (593) (2,352) (3,849) (1,727) 515 

 432,450 180,563 186,844 165,382 199,400 
 
 433,043 182,915 190,693 167,109 232,634 

 
 - - - - (33,749) 

 
 432,450 180,563 186,844 165,382 233,149 

 
 - - - - (33,749) 

( ) 3.79 1.57 1.63 1.43 1.87 

103~105 106~107
 

106 02 07 01  
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(2)

                                                             
                                                     ( ) 

 
 

 
103  104  105  106  107 ( ) 

 1,559,251 1,521,007 1,709,530 1,841,049 2,018,052 

 665,497 529,548 580,570 628,247 748,194 

 405,349 235,557 252,714 309,793 393,658 

 101,043 (4,222) (16,602) (84,853) (83,784) 

 506,392 231,335 236,112 224,940 309,874 

 433,043 182,915 190,693 167,109 232,634 

 - - - - - 
( ) 433,043 182,915 190,693 167,109 232,634 

 
 (593) (2,352) (3,849) (1,727) 515 

 432,450 180,563 186,844 165,382 233,149 
 
 433,043 182,915 190,693 167,109 232,634 

 
 - - - - - 

 
 432,450 180,563 186,844 165,382 233,149 

 
 - - - - - 

( ) 3.79 1.57 1.63 1.43 1.87 

103~105 106~107
 

106 02 07 01  
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( ) ─  

─  
                                                      

 
 

         
103  104  105  106  107  
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─  

 
( ) 

 
 

         
103  104  105  106  107  

      
      
      
      
      
      
      
      
      

      

      
      

 

( )  

    
103    
104    
105    
106    
107    

 



 

 
88 

 

( ) -  

   (1)  

 
 

 
103  104  105  106  107  

 
 

(%) 30.83 37.17 39.58 43.44 32.37 

(%) 
179.85 135.23 134.31 135.50 168.22 

 
 

(%) 241.24 203.44 173.36 156.77 215.03 
(%) 194.17 154.92 137.50 118.83 185.70 

 36.27 19.18 20.47 19.25 24.85 

 
 

( ) 7.00 5.15 4.91 5.57 5.97 
 53 71 75 66 61.13 

( ) 2.34 2.72 3.37 3.60 4.21 
( ) 14.97 13.79 13.44 13.91 13.07 

 157 135 109 102 86.69 
( ) 1.72 1.21 1.11 1.19 1.37 

( ) 0.79 0.64 0.66 0.68 0.69 

 
 

(%) 22.43 8.10 7.69 6.41 6.75 
(%) 35.57 11.67 11.88 10.41 10.36 

(%) 43.35 19.80 20.21 19.25 20.85 
(%) 27.77 12.03 11.15 9.00 9.37 

( ) 3.79 1.57 1.63 1.43 1.87 

 
 

(%) 115.79 64.14 83.42 68.77 74.17 
(%) 160.88 97.78 97.58 93.53 93.32 

(%) 16.20 4.77 8.76 7.84 7.52 

 
 2.54 4.09 4.30 4.74 3.69 
 1.04 1.06 1.05 1.05 1.04 

(106 107 ) ( 20% )  
1. 107 106 25.48%  
2. 107 106 24.15% 107

 
3. 107 106 37.16% 56.27% 107 106  
4. 107 106 29.09%  
5. 107 106 30.77%  
6. 107 106 22.15%  

103~105 106~107  
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(2)

 
 

 
103  104  105  106  107  

 
 

(%) 30.83 37.17 39.58 40.47 29.45 

(%) 
179.85 135.23 134.31 136.84 172.21 

 
 

(%) 241.24 203.44 173.36 129.69 216.44 
(%) 194.17 154.92 137.50 111.07 197.45 

 36.27 19.18 20.47 19.72 32.48 

 
 

( ) 7.00 5.15 4.91 5.58 5.93 
 53 71 75 66 61.55 

( ) 2.34 2.72 3.37 5.37 9.45 
( ) 14.97 13.79 13.44 13.11 12.84 

 157 135 109 68 38.62 
( ) 1.72 1.21 1.11 1.22 1.38 

( ) 0.79 0.64 0.66 0.69 0.70 

 
 

(%) 22.43 8.10 7.69 6.57 8.29 
(%) 35.57 11.67 11.88 10.41 12.28 

(%) 43.35 19.80 20.21 19.25 23.40 
(%) 27.77 12.03 11.15 9.08 11.53 

( ) 3.79 1.57 1.63 1.43 1.87 

 
 

(%) 115.79 64.14 83.42 79.39 99.06 
(%) 160.88 97.78 97.58 97.13 96.24 

(%) 16.20 4.77 8.76 9.67 9.78 

 
 2.54 4.09 4.30 3.86 2.78 
 1.04 1.06 1.05 1.04 1.03 

(106 107 ) ( 20% )
1. 107 106 27.23% 107

 
2. 107 106 25.85% 107

 
3. 107 106 66.89% 77.77% 107

 
4. 107 106 64.71%  
5. 107 106 75.98% 107 106

 
6. 107 106 29 107 106  
7. 107 106 26.18% 26.98% 30.77%

 
8. 107 106 21.56%  
9. 107 106 24.78% 107
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10. 107 106 27.98%   

103~105 106~107
 

1
 

2 : 
1.  

(1)  
(2)

 
2.  

(1)  
(2)  
(3)  

3.  
(1) ( )  

( )  
(2) 365  
(3)  
(4) ( )  

( )  
(5) 365  
(6)  
(7)  

4.  
(1) ×   
(2)  
(3)  
(4)  

5.  
(1)  
(2) (

)  
(3) ( ) (

)  
6.  

(1) ( )   
(2)   ( )  
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( ) ─  

    
    ( 1) 

         
103  104  105  106  107  

 
 

(%)      

(%)      

 
 

(%)      
(%)      

      

 
 

( )      
      

( )      
( )      

      
( )      

( )      

 
 

(%)      
(%)      

(%) 
      
      

(%)      
( )      

 
 

(%)      
(%)      

(%)      

 
      
      

20%  
1 : 

1.  
(1)  
(2)   

2.  
(1)  
(2)  
(3)  

3.  
(1) ( )  

( )  
(2) 365  
(3)  
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(4) ( )  
( )  

(5) 365  
(6)  
(7)  

4.  
(1) ×   
(2)  
(3)  
(4)  

5.  
(1)  
(2) (

)  
(3) ( ) (

)  
6.  

(1) ( )   
(2)   ( )  



93



 

 
94 

107 168  
 

169 222  
 

 

 

 



 

 
95 

 
 

 

 
                                                          % 

 
 107  106  

 
 %  

 1,561,903 1,111,883 450,020 40.47 (1) 
 1,536,209 1,565,583 (29,374) (1.88)  

 30,801 27,396 3,405 12.43  
 181,586 125,742 55,844 44.41 (2) 
 3,310,499 2,830,604 479,895 16.95  
 726,353 709,247 17,106 2.41  

 345,331 520,293 (174,962) (33.63) (3) 
 1,071,684 1,229,540 (157,856) (12.84)  

 1,324,080 1,168,280 155,800 13.34  
 502,474 190,438 312,036 163.85 (4) 
 361,868 242,346 119,522 49.32 (5) 

 2,188,422 1,601,064 587,358 36.69 (5) 
 50,393 - 50,393 -  

 2,238,815 1,601,064 637,751 39.83 (4) 
( 20% 1 )  

(1)  
(2)  
(3)  
(4) 107  
(5) 107  

2.
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( )  
                                                           % 

 
 

107  106  ( )  
(%) 

 

 2,121,873 1,855,819 266,054 14.34  
 1,400,927 1,248,343 152,584 12.22  
 720,946 607,476 113,470 18.68  
 421,397 353,013 68,384 19.37  
 299,549 254,463 45,086 17.72  

 (23,424) (29,523) 6,099 (20.66) (1) 
 276,125 224,940 51,185 22.75 (2) 

( )  (77,240) (57,831) (19,409) 33.56 (3) 
 198,885 167,109 31,776 19.02  
( )  515 (1,727) 2,242 (129.82) (4) 

 199,400 165,382 34,018 20.57 (5) 
( 20% 1 )  

(1) 107  
(2)  
(3) ( )  
(4) ( )  
(5) 107  

 

( )  

                                                               

 ( )

 

 

    

 113,470 23,074 (6,933) 2,519 94,810 

    
1.  
2.   

 

( )  
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: 

( )   

                                                             % 
 

 107  106  ( ) (%) 

 74.17 68.77 7.85% 

 93.32 93.53 -0.22% 

 7.52 7.84 -4.08% 

: 
107 106

 
107 106

 

 

( )  

                                                       

 
  

 

 
 

 

  

864,173 512,953 (944,237) 432,889 - - 

(1)  
A.  
B.

 
(2)  
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: 

( )

107
226,902

107 106
12%

 

 
( )

 
 

 

( )

106 5 25
( )

106 7 1 100% (
)

106 9 26 10,000
10

107
1 11 100% 71.51%  

( )  

107 84,710 107

 

( )  

 
 

( )  

1.  

106 107 12,326 11,578
5.48% 4.19%
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2.  

106 107
( ) (20,467) 8,424 (8.04)%

2.81%
 

 

3.

107 1.35%

 

 

( )
 

1.

 

2.

 

3.

( )  

1.  



 

 
100 

 

A.  
B.  
C. (GaN, SiC )  
D. 1.5 mil  
E.  
F.  
G. PZT MEMS  
H.  
I. TSV(Through-Si-Via) Via Last  
J. (Micro Optics)  
K. Si-C  
L. (<-30 )  
M.  
N.  
O.  
P.  

2.  

7%~10%  

( )  

 

( )  

 

( )  

 

( )  
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( )  

107 2 8 3

 

( )  

1.  

 

2.  

106 107
( ) 47.82%

52.80%
IC

 

( )
 

 
( )  
 

( )  
 

( )   

 

 

 

1.  

2.  

(1)
 

 

(2)  
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3.

4.
 

 



 

 
103 

 
 

 
( )  

1.  

 
 
 
 
 
 
 
 
 

1,000 106 07 01
250,000

107 01 24
107 01 24 25,100

71.51%  
 

2.  

 

 

   

( )  106 02 22

 8 3  

351,000

 

1.

2.

 

3.  

4.  

 
 

 
 

71.51% 
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A.  

a.  

b.
 

c.  

B.  

a.

 

b. 1. 2.
 

 

5.  

108 03 31  

   
 

  

( )  

 ( )  25,100,000 71.51% 

  152,957 0.44% 

  - - 

  222 0.00% 

 
( )  2,742,255 7.81% 

 - - 

  - - 

  104,446 0.30% 

  - - 

6.  

107 12 31  

       
( ) 

 

( )  NTD 336,528 159,649 176,879 120,973 (96,889) (118,459) (3.44)  



 

 
105 

 

( ) 107 ( 107 01 01 12 31 )

10

 

( )  
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