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1. 110
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20 21 1 110

110

606,068,162
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2021 2021 ( )2,025,457
13.67 2020 820,983 5.50

147% 2020 300%
6,617,215 3,549,497 86%

2021 40-50%
30%

2021

(A)

2020

(B) (C=A-B) (C/B)

6,617,215 3,549,497 3,067,718 86%
46% 29% 17% 59%
10% 14% (4%) (29%)

2,370,157 519,746 1,850,411 356%
144,109 420,609 (276,500) (66%)

2,514,266 940,355 1,573,911 167%
2,025,457 815,370 1,210,087 148%

- 5,613 (5,613) (100%)
2,025,457 820,983 1,204,474 147%

31% 23% 8% 35%

2021 (D) 2020 (E)
(F=D-E)

(F/E)

2,517,447 662,967 1,854,480 280%

- -- 930,536 (930,536) (100%)
1,696,621 625,055 1,071,566 171%
5,124,533 3,310,027 1,814,506 55%
6,278,643 3,983,400 2,295,243 58%
1,483,688 880,430 603,258 69%
4,794,955 3,102,970 1,691,985 55%
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2021 10 10 5

IoT

IoT 2021 5,844,625
2021 2,532,656

43%
IoTRAM JEDEC

Design-in

Design-in 2019 2021 2021

IoTRAM

IoTRAM
IoT

IoTRAM IoT —
(Silicon Capacitor) (IPD, Integrated Passive Device)

AI VHM™

AI 3DIC
3DIC VHM™( Very High Bandwidth Memory) 2021

VHM™
GPU 3DIC

AI 2021 772,590 64%
3DIC AI

3DIC 3DIC
3DIC
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(low-parasitic)
2017 (stacking)

(Deep trench) (Silicon Capacitor, IPD)

2021

3DIC

2021 12 6
2022 1

12,800 7.9%
1.9

2021

2021

2021
2022 IoT AI

IoT
AI

2022 IoT 3DIC IPD

- 11 -



2022

- 12 -



 

110 109 12 31

110 109 1 1 12 31

 

110

109 12 31 110 109 1 1 12

31  

 

 

 

110

 

- 13 -



110

 

 

110 6,206,697

109

1.

2.

3.

4.

 

 

 

 

- 14 -



 

 

1.

2.

3.

4.

5.

6.

- 15 -



 

110

 

    

 
1000028068

 
0930160267

1 1 1 2 2 5  

- 16 -



110 109 12 31

110 12 31  109 12 31  
     

 
1100  $ 2,303,832 37 $ 225,802 6 
1110  - - 180,197 5 
1136  2,763 - 2,744 - 
1170  740,801 12 556,225 15 
1180  110,246 2 200,474 5 
1220  - - 14,836 - 
1200  38,095 - 401,081 10 
1310  1,696,402 27 624,862 16 
1470  7,015 - 1,009 - 
11XX  4,899,154 78 2,207,230 57 

 
1510  141,989 2 68,016 2 
1550  329,481 5 1,103,817 29 
1600  80,347 1 5,723 - 
1755  97,499 2 40,955 1 
1821  6,098 - 13,973 - 
1840  25,486 1 78,811 2 
1915  - - 1,869 - 
1920  464,609 8 208,194 6 
1990  205,876 3 122,764 3 
15XX  1,351,385 22 1,644,122 43 

1XXX  $ 6,250,539 100 $ 3,851,352 100 

  
 

2100  $ - - $ 85,140 2 
2130  172,570 3 - - 
2170  600,046 10 228,188 6 
2200  153,178 2 305,268 8 
2220  14,532 - 15,843 1 
2230  387,146 6 71,602 2 
2280  40,872 1 15,696 - 
2300  3,392 - 1,726 - 
21XX  1,371,736 22 723,463 19 

 
2570  19,278 - 233 - 
2580  50,570 1 24,686 - 
2645  14,000 - - - 
25XX  83,848 1 24,919 - 

2XXX  1,455,584 23 748,382 19 

 
 

3110  744,136 12 742,316 19 
3140  2,861 - 532 - 
3100  746,997 12 742,848 19 
3200  1,054,788 17 1,020,722 27 

 
3310  364,163 6 282,992 8 
3320  - - 4,576 - 
3350  2,631,525 42 1,053,036 27 
3300  2,995,688 48 1,340,604 35 
3400  8,728 - 10,042 - 
3500  ( 11,246 ) - ( 11,246 ) - 
3XXX  4,794,955 77 3,102,970 81 

 $ 6,250,539 100 $ 3,851,352 100 
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110 109 1 1 12 31

110  109  
       

4100  $ 6,461,280  100 $ 3,535,263  100 

5110  3,593,354 56 2,549,684 72 

5900  2,867,926 44 985,579 28 

 

6100  101,916 2 69,721 2 
6200  166,463 2 85,305 3 
6300  278,473 4 294,269 8 
6400 

 (  602 ) - 2,086 - 
6000  546,250 8 451,381 13 

6900  2,321,676 36 534,198 15 

 

7070 
 85,024 1 326,833 9 

7100  3,110 - 2,038 - 
7010  982 - 25,212 1 
7225  - - (  5,078 ) - 
7230  (  14,849 ) - ( 44,017 )  (  1 ) 
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110  109  
       

7235 

 $ 118,983 2 $ 38,050 1 
7510  (  1,806 ) - ( 1,727 ) - 
7610 

 - - ( 142 ) - 
7000 

 191,444 3 341,169 10 

7900  2,513,120 39 875,367 25 

7950  (  487,663 )  (  8 ) (  63,657 )  (  2 ) 

8200  2,025,457 31 811,710 23 

 
8360 

 
8361 

 (  1,299 ) - ( 1,832 ) - 
8380 

 (  15 ) - 12,857 - 
(  1,314 ) - 11,025 - 

8300 
 (  1,314 ) - 11,025 - 

8500  $ 2,024,143 31 $ 822,735 23 

 
9750  $ 13.67 $ 5.50 
9850  $ 13.45 $ 5.42 

- 19 -



11
0

10
9

1
1

12
31

 
  

  
 

 
  

  
  

 
  

  
  

  
 

A
1 

10
9

1
1

 
$ 

73
8,

53
5 

$
-

$ 
73

8,
53

5
$ 

83
8,

38
8 

$ 
28

2,
99

2 
$ 

3,
22

5 
$ 

31
6,

35
9 

$ 
60

2,
57

6 
 ( 

$ 
4,

57
6 

) 
 ( 

$ 
1,

12
0 

) 
 ( 

$ 
5,

69
6 

) 
 ( 

$ 
11

,2
46

 ) 
$ 

2,
16

2,
55

7 

10
8

 
B3

 
- 

- 
- 

- 
-

1,
35

1
 ( 

1,
35

1 
) 

- 
- 

- 
- 

- 
- 

B5
 

- 
- 

- 
- 

-
-

 ( 
73

,6
82

 ) 
 ( 

73
,6

82
 ) 

- 
- 

- 
- 

 ( 
73

,6
82

 ) 

T1
 

- 
- 

- 
10

,3
65

 
- 

- 
- 

- 
- 

- 
- 

- 
10

,3
65

 

D
1 

10
9

 
- 

- 
- 

- 
- 

- 
81

1,
71

0 
81

1,
71

0 
- 

- 
- 

- 
81

1,
71

0 

D
3 

10
9

 
- 

- 
- 

- 
- 

- 
- 

- 
11

,0
25

 
-

11
,0

25
-

11
,0

25

D
5 

10
9

 
- 

- 
- 

- 
- 

- 
81

1,
71

0 
81

1,
71

0 
11

,0
25

 
-

11
,0

25
-

82
2,

73
5

M
5 

- 
- 

- 
15

3,
04

2 
- 

- 
- 

- 
3,

59
3 

-
3,

59
3

-
15

6,
63

5

M
7 

 
- 

- 
- 

40
1 

- 
- 

- 
- 

- 
- 

- 
- 

40
1 

N
1 

3,
78

1 
53

2 
4,

31
3 

18
,5

26
 

- 
- 

- 
- 

- 
- 

- 
- 

22
,8

39
 

N
1 

 
- 

- 
- 

- 
- 

- 
- 

- 
-

1,
12

0
1,

12
0 

-
1,

12
0

Z1
 

10
9

12
31

 
74

2,
31

6 
53

2 
74

2,
84

8 
1,

02
0,

72
2 

28
2,

99
2 

4,
57

6 
1,

05
3,

03
6 

1,
34

0,
60

4 
10

,0
42

 
-

10
,0

42
 ( 

11
,2

46
 ) 

3,
10

2,
97

0 

10
9

 
B1

 
- 

- 
- 

- 
81

,1
71

 
-

(
81

,1
71

 ) 
- 

- 
- 

- 
- 

- 
B3

 
- 

- 
- 

- 
-

(
4,

57
6 

) 
4,

57
6 

- 
- 

- 
- 

- 
- 

B5
 

- 
- 

- 
- 

- 
- 

(
37

0,
37

3 
) 

 ( 
37

0,
37

3 
) 

- 
- 

- 
- 

 ( 
37

0,
37

3 
) 

T1
 

- 
- 

- 
25

,4
65

 
- 

- 
- 

- 
- 

- 
- 

- 
25

,4
65

 

D
1 

11
0

 
- 

- 
- 

- 
- 

- 
2,

02
5,

45
7 

2,
02

5,
45

7 
- 

- 
- 

- 
2,

02
5,

45
7 

D
3 

11
0

 
- 

- 
- 

- 
- 

- 
- 

- 
 ( 

1,
31

4 
) 

-
(

1,
31

4 
) 

-
(

1,
31

4 
) 

D
5 

11
0

 
- 

- 
- 

- 
- 

- 
2,

02
5,

45
7 

2,
02

5,
45

7 
 ( 

1,
31

4 
) 

-
(

1,
31

4 
) 

-
2,

02
4,

14
3

N
1 

1,
82

0 
2,

32
9 

4,
14

9 
8,

60
1 

- 
- 

- 
- 

- 
- 

- 
- 

12
,7

50
 

Z1
 

11
0

12
31

 
$ 

74
4,

13
6 

$ 
2,

86
1 

$ 
74

6,
99

7 
$ 

1,
05

4,
78

8 
$ 

36
4,

16
3 

$
-

$ 
2,

63
1,

52
5

$ 
2,

99
5,

68
8 

$ 
8,

72
8 

$
-

$
8,

72
8 

 ( 
$ 

11
,2

46
 ) 

$ 
4,

79
4,

95
5 

- 20 -



 

110 109 1 1 12 31

 110  109  
 

A10000  $ 2,513,120 $ 875,367 
A20010  
A20100  43,001 13,814 
A20200  14,439 16,403 
A20300 

 (  602 ) 2,086 
A20400 

 (  118,983 ) (  38,050 ) 
A20900  1,806 1,727 
A21200  (  3,110 ) (  2,038 ) 
A21300  (  503 ) (  155 ) 
A21900  20,135 11,917 
A22300 

 (  85,024 ) (  326,833 ) 
A22500 

 - 142 
A23200 

 - ( 461 ) 
A23700  63,481 26,333 
A23900  - 9,728 
A24100  (  24,446 ) 24,645 
A29900  - 5,539 
A30000  
A31115 

 225,207 (  134,192 ) 
A31150  (  91,907 ) (  516,817 ) 
A31180  383,337 (  1,374 ) 
A31200  (  1,135,021 ) 324,657 
A31230  (  89,037 ) (  7,847 ) 
A31240  (  81 ) 431 
A31990  (  243,440 ) - 
A32125  172,570 - 
A32150  373,870 (  180,946 ) 
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 110  109  
A32180  ( $ 153,094 ) ( $ 24,147 ) 
A32230  1,251 (  1,375 ) 
A33000  1,866,969 78,554 
A33100  3,030 2,014 
A33200  503 155 
A33300  (  1,808 ) (  1,806 ) 
A33500  (  84,913 ) (  160 ) 
AAAA  1,783,781 78,757 

 
B01800  - ( 500 ) 
B02300  - 6,946 
B02700  (  88,055 ) (  3,107 ) 
B03700  (  12,975 ) (  4,761 ) 
B04500  (  6,564 ) (  1,518 ) 
B07100  - ( 1,869 ) 
B07600  492,041 107,740 
BBBB  384,447 102,931 

 
C00200  (  85,140 ) (  114,860 ) 
C03000  14,000 - 
C04020  (  32,770 ) (  7,347 ) 
C04500  (  370,373 ) (  73,682 ) 
C04800  12,750 22,839 
C05400  (  27,665 ) - 
C05500  399,000 - 
CCCC  (  90,198 ) (  173,050 ) 

EEEE  2,078,030 8,638 

E00100  225,802 217,164 

E00200  $ 2,303,832 $ 225,802 
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110 109 1 1 12 31

 

110 109 12 31

110 109 1 1 12 31  
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110 109 12 31

110 12 31  109 12 31  
  

1100  $ 2,517,447 40 $ 662,967 17 
1110 - - 930,536 23 
1136  2,763 - 60,215 1 
1170  854,080 14 600,601 15 
1200  38,106 1 401,777 10 
1220  - - 20,453 1 
1310  1,696,621 27 625,055 16 
1470  15,516 - 8,423 - 
11XX 5,124,533 82 3,310,027 83 

1510 141,989 2 68,016 2 
1540  5,789 - 5,865 - 
1550  87,123 1 79,905 2 
1600  81,399 1 8,009 - 
1755  98,908 2 46,096 1 
1821  16,978 - 35,103 1 
1840  25,486 1 78,811 2 
1915  - - 1,869 - 
1920  464,971 7 208,547 5 
1995  231,467 4 141,152 4 
15XX 1,154,110 18 673,373 17 

1XXX $ 6,278,643 100 $ 3,983,400 100 

2100 $ - - $ 130,613 3 
2130 173,602 3 88 - 
2170 600,046 9 236,934 6 
2200 192,369 3 332,738 8 
2230 388,279 6 132,617 3 
2280 41,286 1 19,830 1 
2300  4,258 - 2,287 - 
21XX 1,399,840 22 855,107 21 

2570  19,278 1 233 - 
2580 50,570 1 25,090 1 
2600  14,000 - - - 
25XX 83,848 2 25,323 1 

2XXX 1,483,688 24 880,430 22 

3110 744,136 12 742,316 19 
3140 2,861 - 532 - 
3100 746,997 12 742,848 19 
3200  1,054,788 17 1,020,722 25 

 
3310 364,163 5 282,992 7 
3320 - - 4,576 - 
3350  2,631,525 42 1,053,036 27 
3300 2,995,688 47 1,340,604 34 
3400  8,728 - 10,042 - 
3500  ( 11,246 ) - ( 11,246 ) - 
31XX 4,794,955 76 3,102,970 78 

3XXX 4,794,955 76 3,102,970 78 

 $ 6,278,643 100 $ 3,983,400 100 
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110 109 1 1 12 31

110  109  
       

4000  $ 6,617,215  100 $ 3,549,497  100 

5000  3,591,607 54 2,523,826 71 

5900  3,025,608 46 1,025,671 29 

 
6100  115,405 2 86,707 2 
6200  181,544 3 103,602 3 
6300  359,104 5 313,530 9 
6450 

 (  602 ) - 2,086 - 
6000  655,451 10 505,925 14 

6900  2,370,157 36 519,746 15 

 
7060 

 12,618 - 4,948 - 
7100  4,957 - 6,348 - 
7020  104,688 2     409,400 12 
7190  23,797 - 6,315 - 
7510  (  1,951 ) - ( 2,803 ) - 
7590  - - ( 3,599 ) - 
7000 

 144,109 2 420,609 12 

7900  2,514,266 38 940,355 27 

7950  (  488,809 )  (  7 ) (  124,985 )  (  4 ) 

- 29 -



110  109  
       

8000  $ 2,025,457 31 $ 815,370 23 

8100  - - 5,613 - 

8200  2,025,457 31 820,983 23 

 
8360 

 
8361 

 (  1,314 ) - 11,060 - 
8300 

 (  1,314 ) - 11,060 - 

8500  $ 2,024,143 31 $ 832,043 23 

 
8610  $ 2,025,457 31 $ 811,710 23 
8620  - - 9,273 - 
8600 $ 2,025,457 31 $ 820,983 23 

 
8710  $ 2,024,143 31 $ 822,735 23 
8720  - - 9,308 - 
8700 $ 2,024,143 31 $ 832,043 23 

 

 
9750  $ 13.67 $ 5.50 
9850  $ 13.45 $ 5.42 

 
9710  $ 13.67 $ 5.52 
9810  $ 13.45 $ 5.44 
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110 109 1 1 12 31

 110  109  
 

A00010  $ 2,514,266 $ 940,355 
A00020  - 5,619 
A10000  2,514,266 945,974 
A20010  
A20100  48,237 22,966 
A20200  25,050 37,497 
A20300  (  602 ) 2,086 
A20400 

 (  120,071 ) (  48,141 ) 
A20900  1,951 2,733 
A21200  (  4,957 ) (  6,348 ) 
A21300  (  503 ) (  155 ) 
A21900  25,465 11,485 
A22300 

 (  12,618 ) (  4,948 ) 
A22500 

 - 142 
A23100  - ( 422,810 ) 
A23200  - ( 461 ) 
A23700  63,481 26,333 
A24100  (  24,446 ) 26,954 
A29900  - 116 
A30000  
A31115 

 976,634 (  884,193 ) 
A31150  (  251,038 ) (  194,001 ) 
A31180  384,775 28,129 
A31200  (  1,135,047 ) 157,398 
A31240  (  97,408 ) (  8,099 ) 
A31990  (  243,440 ) - 
A32125  173,514 (  6,458 ) 
A32150  365,124 151,522 
A32180  (  141,367 ) (  3,856 ) 
A32230  1,556 2,865 
A33000  2,548,556 (  163,270 ) 
A33100  4,143 5,382 
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  110  109  
A33200  $ 503 $ 155 
A33300  (  1,953 ) (  2,883 ) 
A33500  (  140,324 ) (  21,040 ) 
AAAA  2,410,925 (  181,656 ) 

 
B00040  - ( 57,435 ) 
B00050  57,528 - 
B01800  - ( 500 ) 
B02300  - 451,200
B02700  (  87,049 ) ( 4,531 ) 
B02800  - 1,191 
B03800  (  12,984 ) ( 3,754 ) 
B04500  (  7,404 ) ( 27,548 ) 
B07100  - ( 17,293 ) 
B07600  5,400 7,740 
B09900 

 - 9,753 
BBBB  (  44,509 ) 358,823 

 
C00200  (  130,613 ) (  172,566 ) 
C03000  14,000 - 
C04020  (  36,892 ) (  14,494 ) 
C04500  (  370,373 ) (  73,682 ) 
C04800  12,750 22,839 
C05500  - 140,447
CCCC  (  511,128 ) (  97,456 ) 

DDDD  (  808 ) (  1,008 ) 

EEEE  1,854,480 78,703 

E00100  662,967 584,264 

E00200  $ 2,517,447 $ 662,967 
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105 5 27 108

6 6 110 8 20

100 7 21
100 11 8
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105 5 27 108

6 6 110 8 20
111 5 27
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20 4

30 5
182

21.3

21.4 21.2
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44 20 7
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44 5 2 44 15 44
17 1 21.2

- 41 -



( : )

 

 
 

( )

 

 

 

(TIRI) 

(ACGA) 

0

- 42 -



- 43 -



1
AP Memory Technology Corporation

2
1. CC01080 
2. F401010
3. I501010 
4. F601010
5. ZZ99999 

3
4 13

5 28
5 1

6 1,000,000,000 200,000,000
5 100,000,000

20,000,000 5

6 1

6 2

7 162

8 165

9 2 6
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11 179
12

12 1

13
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E-mail
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(111.03.29) 809,676,230
161,935,246

26
12,954,820

61,040 0.04%

26,456,668 16.34%

127,854 0.08%

0 0%

0 0%

0 0%

26,645,562 16.46%
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