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111 127,023 15,709
4,647 0.16

148,287 289,503

TDD Prototype (SBIR )

5G
4G LTE 5G

2012
2018

GPS SPO2)

GPS

GPS

111 110

127,023 111,314 14.11 %
94,798 89,928 5.42 %
32,225 21,386 50.68 %
30,933 35,954 (13.97)%

1,292 (14,568) 108.87 %
3,355 (193) 1,838.34 %
4,647 (14,761) 131.48 %
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127,023 120,000 105.85 %
32,225 26,400 122.06 %

1,292 (5,600) 223.07 %
4,647 (4,500) 303.26 %

111 110

127,023 111,314
32,225 21,386

4,647 (14,761)
2.75% (9.00)%
3.36% (11.19)%
0.45% (5.03)%
1.60% (5.10)%
3.66% (13.26)%

0.16 (0.53)

1.

111 110

16,151 18,781
127,023 111,314
12.72% 16.87%

2.
(1).111

(a). AMOLED GPS(L1S)
(b). GPS
(c). GNSS BT/WiFi
(d). GPS
(e).TDD (SBIR )
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(2).112
(a). AMOLED GPS(L1S)
(b). GPS ( )
(c). GPS
(d).

112

TELECOM
1.

2.

GPS
1. PPG /

NFC BT5.x
SOC

2.

3.
4.

1.

2.

3.
4.
5. ISO9001 RoHS/WEEE

6.

1.
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4G LTE 3G GSM

2. GPS

1.

GPS
2.

1.

2. GPS
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79 12 10 12
1 1

80 02

80 06
80 08 T1 E1
81 01
81 10
82 07 BARCO BARCO
83 07 C-BAND
83 09 T2
84 04
84 11 E2
86 01

87 01
87 04 OTC
87 11
87 12 0.3
88 06
89 12
90 01 1-2
90 05
90 11
93 01 ISO9001 2000
93 04 CIS Logo
96 10
97 06 MMDS
97 10 WiFi Base station
98 01 Golf GPS
99 08 WiMax
100 06 4,200
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101 11

102 06 GPS
103 10
103 12 1.8GHz FDD-LTE
104 04 2.1GHz FDD-LTE
104 05
104 06 1.8GHz FDD-LTE NCC
104 09 2.3GHz TDD-LTE
104 10
105 01 2.1GHz FDD-LTE NCC
105 06 GPS
105 09 GPS
105 11 105 11 23

105 12
106 12
107 05

31
3

107 08
107 12 ISO9001 2015
108 03 FCC
108 04 GPS Cycling Computer
109 10 GPS
110 04 3,000
110 09 100 GPS
110 10 GPS
111 02 GPS
111 03 GPS
111 03 25Hz GPS Lap timer 
111 08 GPS Lap timer WIFI
112 01 AUO 1.39 AMOLED
112 03
112 04 100 GPS
112 06 ( ) 51.99%
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Telecom BU Telecom

GPS BU GPS
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112 04 30
1 2

( ) ( ) 13.88%
( ) 7.78%

5.30%
3.00%

( ) 2.42%
2.16%
1.91%
1.70%

( ) 1.51%
1.45%

1
2 ( )
3 ( )

112 04 30
1 2

( ) ( ) 13.00%
( ) 10.16%
( ) 5.27%
( ) 0.99%

0.98%
( ) 0.88%

0.79%
0.71%
0.63%
0.61%

( ) ( ) 19.92%
( ) 19.60%

( ) 12.95%
( ) 8.67%

( ) 8.65%
( ) 7.18%
( ) 6.67%
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1 2

4.67%
3.00%
2.58%

( ) 46.00%
23.88%
23.87%
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2.25%
0.50%
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20.00%
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2
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30

- - - V V V - V V V V V 2
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V - V V V V V V V V V V 2
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International Corp.
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V V - V V V V V V V V V 0

- 14 -



( 1 )
2

1 2 3 4 5 6 7 8 9 10 11 12

-

105/11/15

30

V V - V V V V V V V V V 0

-

30

V V V V V V V V V V V V 0

-

( )
( )

( )
( )

( ) ( )
( )

( )

( ) Northlink 
Technology Corporation Team 
UC, Inc. AIC K.K.

30

V V V V V V V V V V V V 0

-

30

V V V V V V V V V V V V 0
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(1). 12 7 3

(2). 110
3 43% 1

14% 5 51-60 1 61-70
1 71-80

(3).
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- 41 -



( )

111 112
04 30

(
/ 10%

( ) - - - -

(
( ) )/ - - - -

(
( ) ) - - - -

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

( )

( )

112 04 30

1 3

( )
( )

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

4,500,000 15.54% - - - - -
( )

: 1,769,000 6.11% - - - - -

1,328,495 4.59% - - - - -

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

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

( )
787,000 2.72% - - - - -
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1 3

( )
( )

694,814 2.40% - - - - -

676,000 2.34% - - - - -

598,005 2.07% - - - - -
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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

95.4 8 57,000,000 570,000 21,750,310 217,503
( ) (95.4.14)

99.6 11.93 57,000,000 570,000 25,950,310 259,503
( ) (99.6.30)

110.4 7.35 57,000,000 570,000 28,950,310 289,503
( ) (110.5.5)

1
2
3
4
5
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112 04 30 :

( )

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

( )

112 04 30

2 14 2,289 1 2,306

4,500,297 7,079,595 17,370,069 349 28,950,310

15.54% 24.45% 60.01% - 100%

( )
/112 04 30

%
1 999 1,558 156,516 0.54%

1,000 5,000 511 1,127,465 3.90%
5,001 10,000 78 651,630 2.25%

10,001 15,000 28 355,394 1.23%
15,001 20,000 21 393,755 1.36%
20,001 30,000 26 678,071 2.34%
30,001 40,000 13 451,251 1.56%
40,001 50,000 9 421,304 1.46%
50,001 100,000 28 2,034,825 7.03%

100,001 200,000 15 2,084,437 7.20%
200,001 400,000 5 1,528,684 5.28%
400,001 600,000 5 2,507,010 8.66%
600,001 800,000 3 2,157,814 7.45%
800,001 1,000,000 1 982,659 3.39%
1,000,001 5 13,419,495 46.35%

2,306 28,950,310 100.00%
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( )
112 04 30

( ) 4,527,000 15.64%

4,500,000 15.54%

( ) : 1,769,000 6.11%

1,328,495 4.59%

1,295,000 4.47%

982,659 3.39%

( ) 787,000 2.72%

( ) 694,814 2.40%

676,000 2.34%

598,005 2.07%

( )

110 111
( 8)

( 1)

11.55 11.85 11.20

7.02 7.04 8.35

8.84 8.96 9.65

2
4.68 4.88 4.97
4.68 4.88 4.97

28,950 28,950 28,950
3 (0.53) 0.16 0.09

- - -
- - -
- - -

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

7 - - -

1
2
3
4

5
6
7
8

- 46 -



( )

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%
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( )

1.
(1)

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

(2)
(3) OEM

2. GPS

(%)
111 110

MMDS /
/WiFi/4G/ 24% 24%

GPS 71% 69%
5% 7%

100% 100%

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

( )
1. Telecom

(1) IP

Pad

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

(3)
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2. GPS

111

( )
1.

112 3 31 111

3,624 16,151
2.

GPS Telecom
(1)GPS PPG NFC

BT5.x SOC

(2)Telecom APP

( )
1.

(1)

(2)

2.
(1) Telecom

(2) GPS
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( )

1.

111 20% 56% 22% 2%
110 19% 60% 20% 1%

2.
(1)

(2)GPS GPS Garmin Suunto
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)

(b)

( )

1.

WiFi Wireless Local Area Networks, WLAN

WLAN
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PAD

LTE 
LTE

GPS

(GIS)

GPS
PC

GPS :
…

GPS GPS
APP

GPS
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2.
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( )
(PCB) IC

( ) ( ) ( )

1.
110 111 112 ( 2)

% % %

1 A 6,690 7.34% - B 6,541 7.88% - B 2,885 15.99% -

2 B 5,330 5.85% - C 5,792 6.97% - D 1,752 9.71% -

79,086 86.81% - 70,731 85.15% - 13,405 74.30% -

91,106 100.00% 83,064 100.00% 18,042 100.00 %
1

2

3
4
5 109 COVID-19 110 COVID-19

110
110

2.
110 111 112 ( 2)

% % %

1 A 58,363 52.43% - A 65,594 51.64% - A 14,079 44.86% -

2 B 19,483 17.50% - B 22,089 17.39% - B 8,505 27.10% -

3 C 8,313 7.47% - D 13,272 10.45% - E 2,700 8.60% -

25,155 22.60% - 26,068 20.52% - 6,103 19.44% -

111,314 100.00% 127,023 100.00% 31,387 100.00%

1

2

3 COVID-19
110 111 10
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( )
/ /

/ 110 111

MMDS / 12,000 10,700 5,119 42,000 37,100 26,266 
WiFi/4G 18,000 16,500 11,208 400 250 2,846 
GPS 68,000 63,123 75,548 80,700 53,657 83,975 

/ 1,200 460 4,431 12,000 15,000 1,296 
99,200 90,783 96,306 135,100 106,007 114,383 

1
2

( )
/ /

/ 110 111

MMDS / - - 104 21,209 - - 110,000 27,250
WiFi/4G 1 5,588 14 57 750 2,993 - -
GPS 23 15,751 110 60,946 19,468 23,409 68,825 66,447 

/ ( ) 6 1,343 1 6,420 40,291 2,005 1,825 4,919

30 22,682 229 88,632 60,509 28,407 180,650 98,616 
:

110 111

14 10 9
20 20 19
9 9 7

43 39 35
47.23 47.22 46.9

10 11.33 11.02
- - -
6 5 5

25 24 23
10 9 6
2 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 12 8,000

1 12 5,600

1 6 3,300

1 6 3,300

1 6 3,300

- 1 6 3,300

9 2.5 0

9 2 0

7 2 0

IPC-610 10 3 0
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ESD 10 1 0

10 4 0

11 4 0

1.

2.

(A.)

(B.)

3.

(A.)

(1.)

(2.)

(3.)

(B.)

(1.)

(2.)

(C.)

(1.)

(2.)

(3.)

(D.)

(1.)

(2.)

(3.)

(4.)
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4.

( ) 107.05.01~110.04.30
110.05.01~113.04.30

635
398
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( ) ( ) -
:

( 1)
112 3
31

( 3)
111 110 109 108 107

151,650 148,484 137,206 155,825 176,622 154,728

( 2 ) 2,841 3,099 4,213 7,507 9,800 2,925

8 10 12 73 382 7

( 2 ) 16,640 20,466 12,815 16,644 11,576 15,684

171,139 172,059 154,246 180,049 198,380 173,344

27,334 28,512 21,267 27,353 22,053 27,939

27,334 28,512 21,267 27,353 22,053 27,939

2,589 7,960 4,669 6,226 5,292 1,615

29,923 36,472 25,936 33,579 27,345 29,554

29,923 36,472 25,936 33,579 27,345 29,554

141,216 135,587 128,310 146,470 171,035 143,790

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

- - - - - -

(148,287) (153,916) (131,193) (113,033) (88,468) (145,713)

(148,287) (153,916) (131,193) (113,033) (88,468) (145,713)

- - - - - -

- - - - - -

- - - - - -

141,216 135,587 128,310 146,470 171,035 143,790

141,216 135,587 128,310 146,470 171,035 143,790

5 2
1
2
3

4
5
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( ) ( ) -
: ( )

( 1) 112
3 31

( 2)
111 110 109 108 107

127,023 111,314 97,234 121,804 88,924 31,387

32,225 21,386 14,551 12,080 (1,020) 6,840

1,292 (14,568) (17,866) (24,483) 133,301 2,748

3,355 (193) (476) (505) 1,505 (174)

4,647 (14,761) (18,342) (24,988) 134,806 2,574

4,647 (14,761) (18,342) (24,988) 134,806 2,574

- - - - -

4,647 (14,761) (18,342) (24,988) 134,806 2,574

982 (12) 182 423 1,136 -

5,629 (14,773) (18,160) (24,565) 135,942 2,574

4,647 (14,761) (18,342) (24,988) 134,806 2,574

- - - - - -

5,629 (14,773) (18,160) (24,565) 135,942 2,574 

- - - - - -

0.16 (0.53) (0.71) (0.96) 5.19 0.09

5 2
1
2

3
4
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( ) ( ) -

( 1)

111
( 7)

110
( 7)

109
( 7)

108
( 7)

107
( 7)

5 2
1
2
3

4
5
6
7 106
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( ) ( )-

( 1)

111
( 6)

11
( 6)

109
( 6)

108
( 6)

107
( 6)

(

( )

5 2
1
2

3
4
5
6 106

( )

111
110
109
108
107
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( )

1. -

20%
(1) ( ) 111 110

(2) (%) (%) (%) (%) ( ) 30%
111 /

(3) 111
110

( 1)

( 3)

( ) 112 3 31

( 2)111 110 109 108 107

17.48 21.20 16.81 18.65 13.78 17.05

4,970.85 4,374.49 3,045.71 1,951.11 1,745.26 4,915.02

554.80 520.77 645.16 569.68 800.90 553.82

378.48 373.88 570.51 513.70 716.40 387.81

- - - - 217.38 -

7.78 8.99 5.79 5.57 5.42 7.26

46.91 40.60 63.03 65.52 67.34 50.28

1.68 2.01 2.21 2.66 2.36 1.69

14.09 11.78 9.40 11.95 10.24 15.36

217.26 181.59 165.15 137.21 154.66 216.33

42.77 30.45 16.59 14.08 8.99 43.55

0.74 0.68 0.58 0.64 0.51 0.73

2.75 (9.00) (10.95) (13.15) 77.04 1.50

3.36 (11.19) (13.35) (15.74) 130.80 1.81

( 7) 1.60 (5.10) (7.07) (9.63) 51.95 0.89

3.66 (13.26) (18.86) (20.51) 151.60 8.20

0.16 (0.53) (0.71) (0.96) 5.19 0.09

(9.02) (127.66) (5.77) (68.36) (201.4) 27.21

(229.73) (308.19) (620.89) (441.29) (308.74) (274.20)

(1.60) (24.00) (0.84) (11.80) (25.16) 4.83

2.03 0.56 0.59 5.29 (1.05) 1.19

1.08 0.99 1.00 1.01 0.99 1.01
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2. -

5 2

1
2

3
1.

(1)
(2)

2.
(1)
(2)

( )

111

( 8)

110

( 8)

109

( 8)

108

( 8)

107

( 8)
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(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

8 110
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- 66 -



( )

( )
148,287 289,503

( )

( )
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148,287 289,503
( )

( )

1.

2.

3.
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4.

5. ( )

( )

( )

(109) 1090347303 (89) ( ) 90515

- 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$     
        1 ( 30.71 1) 23

    7 ( 4.408 1) 30

9 

29,463 

   386 ( 30.71 1) 11,855 
     2 ( 4.408 1) 10

        6 ( 0.2324 1) 1 
        6 ( 32.72 1) 188
        1 ( 3.938 1) 4 

112 3 15,000 

56,693$    
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245$   
23

       ALTAI TECHNOLOGIES LIMITED 9,022 2
       MASA CORPORATION 4,537 
       LUMIMAX OPTOELECTRONIC TECHNOLOGY 6,947 

5,069 
1,231 1

27,074 

(9,086) 2

17,988$   

1 5%

2 9,022
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40,185$    (9,140)$   31,045$    32,036$    

13,764 (2,924) 10,840 10,840 

4,565 (2,666) 1,899 3,322 

58,514$    (14,730)$   43,784$    46,198$    
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55
4

42
1

$ 
 

 
- 

- 
- 

- 
55

4
42

1
$ 

 
 

28
5

46
6

- 
- 

- 
- 

28
5

46
6

88
7

$ 
 

 
- 

- 
88

7
$ 
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825$   

695

582

509

395

2,018 ( )

5,024$   

5%

- 111 -



110.05 113.04 1.40% 5,161$     

3,862$     
1,299 
5,161$     

- 112 -



GPS 88 89,856$     

MMDS 110 27,250 

9,917 

127,023$     
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39,655$     
83,064 

2,750 
(5,562) 

(40,185) 
79,722 

5,903 
12,403 
98,028 

8,309 
(3,757) 

(13,764) 
88,816 

6,309 
(6) 

(4,565) 
90,554 

1,958 
(3,348) 
3,067 

916
1,651 

94,798$     
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2,568$   4,412$   11,036$   

640 1 6 

247 657 933

765 398 1,400 

484 - - 

18 1,704 104

192 2,139 835

( ) 696 681 1,837 

5,610$   9,992$   16,151$   

5%
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111 110
%

151,650 148,484 3,166 2.13

2,841 3,099 (258) (8.33)

8 10 (2) (20.00)
16,640 20,466 (3,826) (18.69)

171,139 172,059 (920) (0.53)

27,334 28,512 (1,178) (4.13)

2,589 7,960 (5,371) (67.47)

- - - -

29,923 36,472 (6,549) (17.96)
289,503 289,503 - -

- - - -

(148,287) (153,916) 5,629 (3.66)

141,216 135,587 5,629 4.15

1. 20%

(1) 111

(2)
111

2.
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111 110

127,023 111,314 15,709 14.11
94,798 89,928 4,870 5.42
32,225 21,386 10,839 50.68
30,933 35,954 (5,021) (13.97)

( ) 1,292 (14,568) 15,860 (108.87)
3,355 (193) 3,548 (1,838.34)

( ) 4,647 (14,761) 19,408 (131.48)
- - - -

( ) 4,647 (14,761) 19,408 (131.48)
1. 20%

(1) COVID-19
COVID-19

111

(2) 111 COVID-19
ALTAI 111

110 5,021

(3) 111
(4) 111

131.48%
2.

( )

111 110

(9.02) (127.66) (92.93)

(229.73) (308.19) (25.46)

(1.60) (24.00) (93.33)

111
110
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( )

:

( 110

12 31 ) ( 111 ) ( 111 )

(

) (

111 12

31 )

64,226 (2,465) (5,068) 56,693 - -

1.

(1). 2,465 110
36,400 33,935 110

(2). 1,260 110 1,368
108

(3). 3,808 110
18,243 22,051 110 30,000

2.

112.05.09 ( )

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

51.99%

( )
( )

1.

2. 85%
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3.

( )

( )
1.112 :

(a). AMOLED GPS(L1S)
(b). GPS ( )
(c). GPS
(d).

2.112 20,000

( )

( ) ( )

(1.)

3
(2.)

/ 24 

(3.)
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( )

( )

( )

( )

( )
10%

( )

( )

( )

( )
1 TSI USA 104 10 8
2 104 05 22

( )

( )
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109 ( 1)
110 5 31 110 111 112

2
110

4 7 ( )
11

14

110 8
25 ( )

20,000,000

111
5 9 ( )

12 4

111
6 29
( )

20,000,000

112
3 14
( ) 12

4

20,000,000

3

109 6 24 20,000,000

3,000,000 (110 6
23 )

110 4 7 109
6 24 1 3 5

30

7.35
30 9.17

4

43 6
91 6 13 (91)

( ) 0910003455

43 6

110 4 21

( 5) ( 6)

43 6

1,000,000

120,000

500,000

( ) 1,380,000

(
)

( 7)
7.35

(
)

( 7)

9.17 80.15%

( :

…)

3,000,000 
25,950,310 11.56%
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109 ( 1)
110 5 31 110 111 112

112.05.09
( )

- ( )
( ) 112.06.01 8.6
1,478 12,715 51.99%

1
2

3
4
5
6
7 ( ) ( )

( )
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