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( ) :

(1)

(2)
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( )

( )

(1)
/

112.06.28
1. 111
2. 111

(2) 112

(3) 112

112 1
( 12 7 )

112.03.14 1. 111
2. 111
3.
4. 111
5.
6.
7.111

8.
9. 112

112 2
( 12 8 )

112.05.09 1. 112 1
2.
3. ( )
4.
5. 112

112 3
( 12 9 )

112.08.07 1. 112 2
2.

112 4
( 12 10 )

112.09.22 1.
2.

112 5
( 12 11 )

112.11.08 1. 112 3
2. 113
3.
4.

113 1
( 12 12 )

113.03.13 1. 112
2. 112
3. 112
4. 112
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5.
6.112

7.
8.
9.
10. 113
11. ( )
12.
13. 1% ( )

14. 113
113 2
( 12 13 )

113.05.08 1. 113
2.
3. 112

( )

( )

112
1,730 470 2,200 2

112
1

2

( )

( )
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( )

112 113
04 29

(
/ 10%

( ) - - - -

(
( ) )/ - - - -

(
( ) ) - - - -

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

( )

( )

113 04 29

1 3

( )
( )

4,527,000 15.64% - - - - -

4,500,000 15.54% - - - - -

( ) 1,769,000 6.11% - - - - -
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1 3

( )

1,295,000 4.47% - - - - -

1,205,495 4.16% - - - - -

982,659 3.39% 66,066 0.23% - - -
( )

694,814 2.40% - - - - -
( )

650,000 2.25% - - - - -

598,005 2.07% - - - - -

467,000 1.61% - - - - -
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( )

79.12 10 11,000,000 110,000 5,750,000 57,500 11,500
80.06.11(80)

06874

80.12 10 11,000,000 110,000 11,000,000 110,000 10,500
80.06.11(80)

06874

82.06 10 22,000,000 220,000 16,500,000 165,000 82.02.19(82)
01643

83.07 10 22,000,000 220,000 19,900,000 199,000 82.02.19(82)
01643

84.01 10 31,500,000 315,000 30,300,000 303,000 83.10.28(83)
( ) 46443

86.06 10 31,500,000 315,000 20,300,000 203,000 86.05.13(86)
( ) 38145

86.06 10 31,500,000 315,000 31,500,000 315,000 86.05.13(86)
( ) 38145

87.06 10 57,100,000 571,000 37,900,200 379,002 87.06.01(87)
( ) 47163

89.12 10 57,100,000 571,000 47,900,200 479,002 89.11.06(89)
( ) 599720

90.12 10 57,100,000 571,000 33,530,140 335,301 91.01.08(90)
( ) 171930

94.08 10 57,000,000 570,000 14,250,310 142,503 94.08.18
0940125196

95.04 8 57,000,000 570,000 21,750,310 217,503
( ) (95.4.14)

99.06 11.93 57,000,000 570,000 25,950,310 259,503
( ) (99.6.30)

110.04 7.35 57,000,000 570,000 28,950,310 289,503
( ) (110.5.5)

1
2
3
4
5
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113 04 29 :

( )

28,950,310 41,049,690 70,000,000

 

( )

113 04 29

1 3 15 2,652 1 2,672

4,500,000 5,000 6,944,595 17,500,366 349 28,950,310

15.54% 0.02% 23.99% 60.45% - 100%

( )
/113 04 29

%
1 999 1,569 145,928 0.50%

1,000 5,000 795 1,741,181 6.01%
5,001 10,000 120 993,375 3.43%

10,001 15,000 45 591,294 2.04%
15,001 20,000 27 498,755 1.72%
20,001 30,000 28 728,570 2.52%
30,001 40,000 16 557,977 1.93%
40,001 50,000 12 549,304 1.90%
50,001 100,000 27 2,044,827 7.06%

100,001 200,000 15 1,898,437 6.56%
200,001 400,000 6 1,651,689 5.71%
400,001 600,000 4 1,925,005 6.65%
600,001 800,000 2 1,344,814 4.65%

800,001 1,000,000 1 982,659 3.39%
1,000,001 5 13,296,495 45.93%

2,672 28,950,310 100.00%
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( )
113 04 29

( ) 4,527,000 15.64%
4,500,000 15.54%

-- ( ) 1,769,000 6.11%
1,295,000 4.47%
1,205,495 4.16%

982,659 3.39%
( ) 694,814 2.40%
( ) 650,000 2.25%

598,005 2.07%
467,000 1.61%

( )

111 112
( 8)

( 1)

11.85 26.00 12.95
7.04 8.35 12.50
8.96 19.11 12.66

2
4.88 5.10 4.98
4.88 5.10 4.98

28,950 28,950 28,950
3 0.16 0.22 (0.13)

- - -
- - -
- - -

4 - - -
5 - - -
6 - - -

7 - - -

1
2
3
4

5
6
7
8
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( )

1.

2.

( )

( )
1. ( )

2.

3.

(1)
(2)

108 3 6

(3)
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4.

( )

112.05.09 ( )

- ( ) ( )
112.06.01 8.6 1,478 12,715

51.99% 112 ( ) 1,811
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( )

1.
(1)

(a)
(b)
(c)
(d)

(2)
(3) OEM
(4)

2. GPS

%

112 111
MMDS /
/WiFi/4G/ 12% 11%

GPS 27% 34%
58% 52%
3% 3%

100% 100%

3.
(1) AMOLED GPS(L1S)
(2) GPS ( )
(3) GNSS
(4)

( )
1. Telecom

(1) IP

Pad

(2)4G / 5G
4G/5G
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(3)

2. GPS

3.

112

( )
1.

113 3 31 112

3,890 14,848
2.

PPG/SpO2( / ) / /
SOC

GNSS

( )
1.

(1)

(2)

(3)

2.
(1) Telecom
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(2) GPS

(3)

( )

1.

112 10% 24% 66% 0%
111 10% 27% 62% 1%

2.
(1)

(2)GPS GPS Garmin Amazfit COROS
GPS

GNSS( GPS, GLONASS, QZSS, …)

3.

”design for quality” “design for manufacturing”

(1)
(a)

(b) (GPS) (GLONASS) (BDS) (Galileo) GNSS
QZSS 2018 10

1m L1S /
/

(2)
(a)

- 53 -



(b)

( )

1.

WiFi Wireless Local Area Networks, WLAN

WLAN

PAD

LTE 
LTE

GPS

(GIS)

GPS
PC

GPS :
…

GPS GPS
APP

GPS
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2.
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( )
(PCB) IC

( ) ( ) ( )

1.
111 112 113 2

% % %

1 D 10,900 6.27% - A 17,475 10.17% - B 7,103 13.10% -

2 C 10,518 6.05% - B 17,131 9.97% - C 5,637 10.40% -

152,476 87.68% - 137,214 79.86% - 41,468 76.50% -

173,894 100.00% 171,820 100.00% 54,208 100.00%

1

2

3
4 111 COVID-19 111

2.
111 112 113 2

% % %

1 A 65,594 25.23% - A 58,211 21.55% - A 10,118 17.46% -

2 B 22,089 8.50% - B 25,520 9.45% - B 7,304 12.61% -

172,274 66.27% - 186,412 69.00% - 40,518 69.93% -

259,957 100.00% 270,143 100.00% 57,940 100.00%

1

2

3 COVID-19
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( )
/ /

/ 111 112

MMDS / 42,000 37,100 26,266 - - -
WiFi/4G 400 250 2,846 500 600 8,182
GPS 80,700 53,657 83,975 42,000 43,645 83,611

/ 12,000 15,000 1,296 30,000 32,000 25,129
135,100 106,007 114,383 72,500 76,245 116,922

1
2

( )
/ /

/ 111 112

MMDS / - - 110,000 27,250 43,936 8 124,800 25,478 
WiFi/4G 750 2,993 - - 244,491 8,608 - -
GPS 19,117 22,228 68,825 66,447 122,963 10,163 57,627 63,295 

274,706 134,115 - - 318,336 155,774 - -
/ 40,291 2,005 1,825 4,919 120,090 4,222 741 2,595

334,864 161,341 180,650 98,616 849,816 178,775 183,168 91,368

111 112

40 38 36
20 18 18
9 6 5

69 62 59
40.41 40.18 41.39
8.26 8.81 9.25

- - -
7 7 7

50 47 43
11 7 8
1 1 1
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95 5 (Restriction 
of Hazardous Substances RoHS)

1.

2. 80 8 14

3. 80 6 6
94

6%

4.

5.

6.

1 18 10,500
1 12 8,000
1 12 6,200
1 6 6,600
1 6 6,600
5 1 0
5 1 0
6 2 0

( ) 1 6 0
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10 4 0
10 4 0

1.

2.

(A.)

(B.)

3.

(A.)

(1.)

(2.)

(3.)

(B.)

(1.)

(2.)

(C.)

(1.)

(2.)

(3.)

(D.)

(1.)

(2.)

(3.)

(4.)

- 59 -



4.

( ) 110.05.01~113.04.30
113.05.01~115.04.30

635
398
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( ) ( )

( 1)

112
111
( 7)

110 109 108

142,201 151,650 148,484 137,206 155,825

( 2 ) 3,412 2,841 3,099 4,213 7,507

6 8 10 12 73

( 2 ) 27,296 28,857 20,466 12,815 16,644

172,915 183,356 172,059 154,246 180,049

24,114 27,334 28,512 21,267 27,353

24,114 27,334 28,512 21,267 27,353

1,082 2,589 7,960 4,669 6,226

25,196 29,923 36,472 25,936 33,579

25,196 29,923 36,472 25,936 33,579

147,719 141,216 135,587 128,310 146,470

289,503 289,503 259,503 259,503 259,503

551 - - - -

(141,744) (148,287) (153,916) (131,193) (113,033)

(141,744) (148,287) (153,916) (131,193) (113,033)

(591) - - - -

- - - - -

- - - - -

147,719 153,433 135,587 128,310 146,470

147,719 153,433 135,587 128,310 146,470

5 2
1
2
3

4
5
6
7 112 5 - ( ) ( )

- 61 -



( ) ( )

( 1)

112
111
( 6)

110 109 108

115,069 127,023 111,314 97,234 121,804

22,424 32,225 21,386 14,551 12,080

2,248 1,292 (14,568) (17,866) (24,483)

4,642 4,497 (193) (476) (505)

6,890 5,789 (14,761) (18,342) (24,988)

6,890 5,789 (14,761) (18,342) (24,988)

- - - - -

6,890 5,789 (14,761) (18,342) (24,988)

111 982 (12) 182 423

7,001 6,771 (14,773) (18,160) (24,565)

6,472 4,647 (14,761) (18,342) (24,988)

- - - - -

6,583 5,629 (14,773) (18,160) (24,565)

- - - - -

0.22 0.16 (0.53) (0.71) (0.96)

5 2
1
2

3
4
5
6 112 5 - ( ) ( )
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( ) ( )

( 1) 113
3 31

( 3)112 111
( 8)

110
( 7)

109
( 7)

108
( 7)

200,808 213,609 196,676

( 2 ) 3,904 3,885 3,693

4,496 6,031 4,016

( 2 ) 25,280 30,344 22,470

234,488 253,869 226,855

70,699 82,775 66,542

70,699 82,775 66,542

2,727 6,377 2,151

73,426 89,152 68,693

73,426 89,152 68,693

147,719 141,216 144,034

289,503 289,503 289,503

551 - 551

(141,744) (148,287) (145,429)

(141,744) (148,287) (145,429)

(591) - (591)

- - -

13,343 11,284 14,128

161,062 164,717 158,162

161,062 164,717 158,162

5 2
1
2
3

4
5
6 113
7 106 111
8 112 5 - ( ) ( )
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( ) ( )

( 1) 113
3 31

( 3)112 111
( 7)

110
( 6)

109
( 6)

108
( 6)

270,143 259,957 57,940

68,608 73,586 13,867

10,001 7,351 (3,503)

403 552 1,133

10,404 7,903 (2,370)

8,949 6,844 (2,900)

- - -

8,949 6,844 (2,900)

111 982 -

9,060 7,826 (2,900)

6,472 4,647 (3,685)

2,059 1,055 785

6,583 5,629 (3,685)

2,059 1,055 785

0.22 0.16 (0.13)

5 2
1
2

3
4
5 113
6 106 111
7 112 5 - ( ) ( )

( )

112
111
110
109
108
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( )
1.

( 1)

( 3) 112 111
( 9) 110 109 108

14.57 16.32 21.20 16.81 18.65

4,329.77 5,400.91 4,374.49 3,045.71 1,951.11

589.72 554.80 520.77 645.16 569.68

448.03 378.48 373.88 570.51 513.70

- - - - -

5.57 7.78 8.99 5.79 5.57

65.52 46.91 40.60 63.03 65.52

1.87 1.68 2.01 2.21 2.66

15.22 14.09 11.78 9.40 11.95

195.18 217.26 181.59 165.15 137.21

36.81 42.77 30.45 16.59 14.08

0.65 0.71 0.68 0.58 0.64

3.87 3.23 (9.00) (10.95) (13.15)

4.58 3.96 (11.19) (13.35) (15.74)

( 7) 2.38 2.00 (5.10) (7.07) (9.63)

5.99 4.56 (13.26) (18.86) (20.51)

0.22 0.16 (0.53) (0.71) (0.96)

67.77 (9.02) (127.66) (5.77) (68.36)

(138.84) (246.56) (308.19) (620.89) (441.29)

11.21 (1.57) (24.00) (0.84) (11.80)

3.60 2.03 0.56 0.59 5.29

1.00 1.00 0.99 1.00 1.01

20%
(1) ( ) 112

(2) (%) 112 /
(%)

(3) 112 111

(4) 112
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2.
( 1)

( 3)

113 3 31

( 2)
112

111

( 9)
110 109 108

31.31 35.12 30.28

4,125.11 4,240.34 4,283.05

284.03 258.06 295.56

194.00 171.63 178.03

17.79 11.99 (19.95)

8.90 9.20 7.30

41.01 39.67 50

2.64 2.30 2.28

11.29 10.68 7.96

138.25 158.69 160.08

69.37 58.24 61.01

1.11 1.04 1.00

3.87 2.98 (1.22)

5.49 4.46 (1.82)

3.59 2.73 (0.82)

3.31 2.63 (5.01)

0.22 0.16 (0.13)

39.66 10.19 (32.25)

521.55 184.57 (87.90)

18.68 5.34 (14.27)

2.15 1.92 1.41

1.07 1.11 0.97

20%
(1) 112 111 111

(2) (%) (%) (%) (%) ( )
112 111

(3) 112 111

5 2
1
2
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3
1.

(1)
(2)

2.
(1)
(2)
(3)

3.
(1) ( ) (

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

)
(5) 365
(6)
(7)

4.
(1) ×
(2)
(3)
(4) 4

5.
(1)
(2) ( )
(3) ( ) (

) ( 5)
6.

(1) ( ) ( 6)
(2) ( )

4
1.
2.
3.

4.

5
1.
2.
3.
4.
5.
6

7

8 113
9 112 5 - ( )

( )
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112

1 1 3 5 8
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( )
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(
)

( )

51.99%

.

( )

- 70 -



.

( )

(
)

( )

1.
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2.

3.

4.

5. ( )

6.

( )

( )

(109) 1090347303 (89) ( ) 90515
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4000 $ 270,143 100 259,957 100

5000 201,535 75 186,371 72

5900 68,608 25 73,586 28

6100 30,250 11 21,029 8 
6200 22,499 8 29,750 11
6300 14,848 5 16,150 6 
6450 (8,990) (3) (694) - 
6000 58,607 21 66,235 25

6900 10,001 4 7,351 3

7010 1,114 - 813 - 
7020 125 - 627 - 
7050 (836) - (888) - 
7000 403 - 552 - 

7900 10,404 4 7,903 3

7950 (1,455) (1) (1,059) - 

8200 8,949 3 6,844 3

8310
8311 138 - 1,227 - 
8349 (27) - (245) - 
8300 111 - 982 - 

8500 $ 9,060 3 7,826 3

8600
8610 $ 6,472 2 4,647 3 
8615 418 - 1,142 - 
8620 2,059 1 1,055 - 

$ 8,949 3 6,844 3
8700
8710 $ 6,583 2 5,629 3 
8715 418 - 1,142 - 
8720 2,059 1 1,055 - 

$ 9,060 3 7,826 3

9750

$ 0.22 0.16 
0.01 0.04 

$ 0.23 0.20 

9850

$ 0.22 0.16 
0.01 0.04 

$ 0.23 0.20 
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