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 790,109 100.00% 993,133 100.00% 

3.  

PM2.5

(VR) (Interactive projector and video-calling device) 
(3D sensing) (AR) (laser projector)

(Fiber laser)  

4.  

  

 
PM 

2.5 (LiDAR)
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(DOE)
3D 3D

(ToF)

AR
VR AR AR

camera IR camera

 

 

LED
(pico projector) AR 

AR glass 
(638nm)  

 
(PDT)

 

 

976nm
976nm

915nm
4~6 976nm

/ / /
976nm  

976nm

(976nm)  



 

- 41 - 

( )  
1.  

(1)  

(LED) (LD)
 

/
(LED) (PV) (Display)

(Image Sensor) (Optical Storage) (Optical Fiber 
Communication) (Laser Application) (Precision Lens)

(Bio Photonic)  
(PIDA) 2021

1 6717 2020 1 4328 16.7
2021 COVID-19

 
2022

2022
5G

Mini Micro LED
LED 2021

473 2020 440 7.5%  
(LD)

2021
5G

VCSEL 3D ToF LiDAR
2022  

(2)  

(Laser Diode) (P) (N)
P N

IC

 



 

- 42 - 

 
A.  

 

 
 

 <10mW 10mW~100mW 100mW~20W 

405~440nm    

450nm    

520~532nm    

635~640nm  AR glass  

650~660nm 

DVD

PM2.5
 

 DVD
 

780nm CD  CD   

808nm   
/

/
 

830nm   VR/AR  

850nm (VCSEL)
(VCSEL) 

 3D  

905nm   Rangefinder LiDAR 

915/976nm    

940nm   3D 3D
 

980nm    
1310~1550nm /   LiDAR 3D  
 

B.  

Fabry-Perot Laser DFB laser
(VCSEL) 3D
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C.  
( 1 )

(TO-Can)
( ) (

10 ) ( 1 )

(TE-Cooler)
(Microchannel Cooler)  

CoS (chip on submount)

SMT(Surface mounted technology)
 

Strategies unlimited COVID-19
2020 9.4% 163.9 2020 2025

2019~2025 9.6%  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Strategies Unlimited (2020/04) 
 

IDTechEx LD
(DDL) 2029 $13.985 USD billion LD $11.952 
USD billion DDL $2.033 USD billion DLL high 
power DLL 3D VCSEL
LiDAR 850nm VCSEL

1310/1550nm  

2019 A8

LiDAR  
3D APPLE Face ID

2019 Android ToF
3D
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3D Iphone12 AR VCSEL
5G 3D 2022
 

VCSEL Lumentum 2021
3D VCSEL multi-junction 

chip array 2D
chip multi-mode edge emitting 

laser edge emitting laser multi emitting ridge 
1D 2021

2022-2023  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IDTechEx 2019/4
 
 

2021 473
2020 440 7.5% 2022 ~2029  

 LiDAR IR SMD
(Interactive projector and video-calling device) Amazon glow

Lumentum  VCSEL 3D  

200
3

13
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2021 (A+
- ) 976nm

976nm

/ /
 

2.  

 

 

 

 

 
 
 
 

 
 
 

 
 
 

 
(1)  

(MOCVD)
 

 

(2)  

DFB 

 

 

(3)  

( )

(Burn In)
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3.  

(1) 3D  

3D
3D  2019 Android ToF 

3D 2020
iphone 12 ToF 3D AR

2021 3D
 

(2)  

 

(3)  

(DLP) (LCoS)
(RGB) (LED)

(Optical Engine)

AR glass RGB laser  LBS (light beam scanning)

 

(4)  

 

(5) 5G LiDAR  

LiDAR ADAS

LiDAR

LiDAR
 

Google Google
Uber LiDAR

Volkswagen VW NISSAN
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TOYOTA LiDAR
TOYOTA

LiDAR
Velodyne LiDAR, Inc. 2020

(CES 2020) LiDAR
(UAV) LiDAR

Variant 
Market Research 2024 16 LiDAR  

2021 LiDAR ADAS
905nm 1550nm 905nm Velodyne 1550nm 

Luminar
 

 
( )  

1.  
 

 
 109  110  

 65,365 87,912 
 

2.  

   

103 

808nm 8W CoS   

808nm 40W CCP   

830nm 1W C-mount   

1310nm 10Gbps FP   

104 

830nm 200mW   

830nm 2W C-mount   

808nm 830nm 30W   

1550nm 2.5Gbps DFP   

105 
830nm 250mW   

905nm 25W Pulsed Laser Diode LiDAR 

106 808nm 4W CW Laser Diode TO-9   

107 

638nm, 2.1W CW Laser Diode TO-9   

940nm, 200mW  3D  

940nm , 160mW CoS3535 PLCC3030 SMD LD 3D  

830nm,150mW 3000 dot projector  3D  
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108 

638nm, 100mW   

850nm 250mW  VR 

830/850nm, 250mW CoS3535 SMD LD 3D  

520nm,2.5mW, 3.3 mm APC inside laser module  

650nm, 3mW, 2.2mm thin laser module PM2.5  

109 

638nm, 200mW   

520nm,5/10mW, 3.3 mm APC   

830/940nm 150mW 10,000  SMD dot projector  3D  

110 

660nm, 80mW   

976nm,10W CoS   

520nm,1-3mW line APC inside laser module  

650nm/850nm Collimation module  
 

( )  

1.  

(1)  

A. PM2.5 /  

B.  

C. 3D (SMD)  

D.  

E. TO-9  

(2)  

A.  

B.  

C.  

(3)  

A.  

B.  

C.  

(4)  

A. ERP MES  

B.  

C.  

D. CRM  
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2.  

(1)  

A. CoS  

B. RGB+MEMS  

C. LiDAR  

D.  

E.  

(2)  

A.  

B.  

C.  

(3)  

A.  

B.  

(4)  

A.  

B.  

C.  
 



 

- 50 - 

  

( ) 

1.  
% 

 
109  110  

    

 95,787 12.12% 82,811 8.34% 

 

 471,170 59.63% 622,835 62.71% 
 53,609 6.79% 92,025 9.27% 
 169,543 21.46% 195,462 19.68% 
 694,322 87.88% 910,322 91.66% 

 790,109 100.00% 993,133 100.00% 
 

2.  
(1) OEM/ODM OEM/ODM 5%  
(2) 40%

60%  
3.  

2019 5G 850nm 
VCSEL 1310/1550nm

2020 ~2022 5G 2021 3D
2022

2022
LiDAR 2021

2022 LiDAR 905nm 1550nm
eye safety 
 

2024 8000 (Portafolio)
AR/VR/MR (

AR-glass ) Near to eye  LBS (laser 
beam scanning) technology RGB 

 
4.  

(1)  
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(2)  

MOCVD  

 
(3)  

 
5.  

(1)  
A.  

3D
LiDAR  

B.  

2021-2022 A+ 976nm
 

(2)  
A.  

 

 
B.  
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(a) 
 

(b) 

 

C.  

(a) 
 

(b) 

 

(c) 
 

( )  

1.  

PM2.5
(VR) (AR) (Interactive 

projector and video-calling device) (3D sensing) (laser 
projector) (Fiber laser)  
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2.  

LD Chip Line  LD    
     

(1) 

Chipping 

Coating 

Cleaving 

N-Metal 

Lapping 

P-Metal 

(3) 

DVD (2) 

(2) 

DVD (1) 

Packing 

Preparation 

VI (2) 

Final tester 

Marking 

Burn in 

Cap sealing 

VI (1) 

Wire Bonder 

Die Bonder 

Chip on sub 

Packing 

Chip Tester 

 
( , ,

 
(LD) 

 
(PC ) 

 

 

 

PC  
( SMD) 
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( )  

 

( ) ( ) 10% ( )
 

1. 10%  

 
 

109  110  

        
1 D  80,519 21.51%  D  116,183 26.77%  
2 J  39,750 10.62%  E  45,523 10.49%  
3 H  32,953 8.80%  J  40,561 9.34%  
4 G  32,899 8.79%  G  30,066 6.93%  
  188,233 50.28%   201,735 46.48%  
  374,354 100.00%   434,068 100.00%  

 

2. 10%  

 
 

109  110  

        
1 L  106,387 13.46%  D  171,100 17.23%  
2 M  97,934 12.40%  L  168,886 17.01%  
3 D  97,024 12.28%  M  96,859 9.75%  
4 H  77,051 9.75%  E  82,652 8.32%  
5  411,713 52.11%   473,636 47.69%  
  790,109 100.00%   993,132 100.00%  

( )  
/

 109  110  
 

       

 31,200 26,153 493,412 36,000 32,076 507,466
 1,500 1,384 146,750 3,200 3,103 245,573
 32,700 27,537 640,162 39,200 35,179 753,039
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( )  
/  

 109  110  
 

 

    

        

 1,767 52,895 21,882 487,679 1,754 60,996 32,147 699,817 
 209 30,276 1,023 144,555 137 20,927 1,544 191,129 
 512 12,616 1,425 62,088 4589 888 120 19,376 
 2,488 95,787 24,330 694,322 1,898 82,811 33,808 910,322 

 

 109  110  111 4 25  

 

 19 17 18 
 158 174 176 
 130 131 130 
 307 322 324 
 41.83 42.25 42.49 
 6.96 7.27 7.29 

 
% 

 1.95 1.87 2.16 
 11.40 10.25 9.88 
 50.49 51.55 50.93 
 33.88 34.16 35.18 
 2.28 2.17 1.85 

( ) 

 
( ) 110

(ROHS)
219  

( ) 111 300  
 



 

- 56 - 

( ) 
 

1.  
(1) 

 
(2) 

 
(3) 

 
2.  

(1) 
 

(2)  
(3)  
(4)  

3.  

 

 
4.  

 

( ) 
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( )

(1)
(2)
(3)
(4)

     

  107.07.01~117.06.30   

 B 2007/12/1~   

 C 2007/12/1~   

 D  2007/8/1~   

 E  2018/1/1~2020/12/31   

 H  2014/9/1~2020/12/31   

 I  2017/3/16~   

 J  2019/9/2~   

 K  2019/11/26~   
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( )  

 

 

        1  

106  107  108  109  110  
 539,689 605,856 513,749 654,253 807,892 
 373,883 360,314 301,470 287,621 256,494 
 580 4,336 3,215 2,356 3,288 

 43,372 35,305 332,279 234,879 210,141 

 957,524 1,005,811 1,150,713 1,179,109 1,277,815 

 
 128,779 149,970 117,513 193,874 245,037 
 185,126 220,404 145,686 222,047 ( 2) 

 11,443 9,797 242,255 195,511 157,130 

 
 140,222 159,767 359,768 389,385 402,167 
 196,569 230,201 387,941 417,558 ( 2) 
 
 817,302 846,044 790,945 789,724 875,648 

 281,735 281,735 281,735 281,735 281,735 
 379,938 379,938 379,938 379,938 379,938 

 
 155,629 184,371 129,272 128,051 213,975 
 99,282 113,937 101,099 101,099 ( 2) 

 - - - - - 
 - - - - - 
 - - - - - 

 
 817,302 846,044 790,945 789,724 875,648 
 760,955 775,610 762,772 761,551 ( 2) 

1 102  
2 110 111  
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( )  

 
 

 

        1  

106  107  108  109  110  
 858,701 858,954 700,116 790,109 993,133 
 219,515 206,187 133,901 160,493 300,303 
 98,041 83,113 15,966 45,576 159,414 
 (25,125) 12,326 (2,607) (19,116) (17,491) 
 72,916 95,439 13,359 26,460 141,923 

 
 64,619 83,932 15,628 26,892 114,366 

 - - - - - 

 64,619 83,932 15,628 26,892 114,366 
 
 (2,901) 1,157 (293) 60 (269) 

 61,718 85,089 15,335 26,952 114,097 
 
 64,619 83,932 15,628 26,892 114,366 

 - - - - - 
 
 61,718 85,089 15,335 26,952 114,097 

 
 - - - - - 

 2.29 2.98 0.55 0.95 4.06 
1 102  

 
 

( )  

    

110     

109     

108     

107     

106     
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( 1) 
( 2) 

         

106  107  108  109  110  

%

 14.64 15.88 31.26 33.02 31.47 

 221.66 237.53 342.72 342.55 402.65 

%

 419.08 403.98 437.18 337.46 329.70 

 306.28 318.80 363.00 271.31 251.51 

- - 4.00 7.58 44.74 

 

6.04 6.89 6.42 7.93 7.55 

60 52.97 56.85 46.02 48.34 

3.22 4.11 4.36 4.86 3.89 

8.09 10.50 10.76 9.49 7.67 

113 88.80 83.71 75.10 93.83 

2.38 2.34 2.12 2.68 3.65 

0.82 0.87 0.65 0.68 0.81 

 

% 6.19 8.55 1.45 2.58 9.52 

% 7.57 10.09 1.91 3.40 13.73 
%

7 25.88 33.88 4.74 9.39 50.37 

% 7.53 9.77 2.23 3.40 11.52 

2.29 2.98 0.55 0.95 4.06 

 

% 122.74 132.65 142.73 83.93 79.91 

% 87.84 81.21 96.40 121.43 123.38 

% 1.41 8.31 4.98 6.71 8.02 

 
4.00 4.69 21.98 8.24 3.23 

1.00 1.00 1.39 1.10 1.02 
20%  

1.  
2.  
3.  
4.  
5.  

1 102  
2  

1.  
(1)  
(2)  
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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) -  

4  
1.  
2.  
3. 

 
4. 

 

5  
1.  
2.  
3.  
4.  
5.  

6  
 

7  
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- 66 -



 

 - 67 -



 

 

 

- 68 -



  

- 69 -



 

 - 70 -



- 71 -



- 72 -



- 73 -



- 74 -



- 75 -



- 76 -



- 77 -



- 78 -



- 79 -



- 80 -



- 81 -



- 82 -



- 83 -



- 84 -



- 85 -



- 86 -



- 87 -



- 88 -



- 89 -



 

 

 

- 90 -



- 91 -



- 92 -



- 93 -



 

- 94 -



- 95 -



- 96 -



- 97 -



- 98 -



- 99 -



- 100 -



- 101 -



- 102 -



- 103 -



- 104 -



 

- 105 - 



 

- 106 - 

 

 
110  109  

 

 % 

 807,892 654,253 153,639 23.48 

 256,494 287,621 (31,127) (10.82) 

 3,288 2,356 932 39.56 

 210,141 234,879 (24,738) (10.53) 

 1,277,815 1,179,109 98,706 8.37 

 245,037 193,874 51,163 26.39 

 157,130 195,511 (38,381) (19.63) 

 402,167 389,385 12,782 3.28 

 281,735 281,735 0 - 

 379,938 379,938 0 - 

 213,975 128,051 85,924 67.10 

 - - 0 - 

 875,648 789,724 85,924 10.88 

20% 1  
1.  
2.  
3.  
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( )
 

 

 
110  109  

 

 % 

 993,133 790,109 203,024 25.70 

 692,830 629,616 63,214 10.04 

 300,303 160,493 139,810 87.11 

 140,889 114,917 25,972 22.60 

 159,414 45,576 113,838 249.78 

 (17,491) (19,116) 1,625 (8.50) 

 141,923 26,460 115,463 436.37 

( ) (27,557) 432 (27,989) (6,478.94) 

 114,366 26,892 87,474 325.28 

20% 1  
1. 

 
2.  
2.  

 
( )  

111 38KK

 
 

( )  

111
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( )  

 
 110  109  (%) 

 195,820 162,712 20.35 

 (65,293) (32,319) 102.03 

 (68,973) (69,073) (0.14) 

 
1.  
2.  

 
( )  

( )  
 

  

460,443 151,723 (272,881) 339,285   

(1)  
111

 
(2)  

 
 

( )  

   

  65,028 
 

( )  

 
 

( )  

( )  

( )  
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( )  

1.  

 

2.  

 

(1) 
 

(2) 
 

(3) 
 

(4) 
 

3.  

 

( ) 
 

 

( )  

111 98,538  

( )  

 

( )  
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( )  

 
( )  
( )  
( )  

1.  

 
2.  

 
( ) 

 
( )  

 
( ) 

 
( )  

 
1. 

 
2.  

 
3. 
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( )  

( )  

( )  
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