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J3 4. 38'H DRAM 14247k MoM 0]
(%)  *Mobile: LPDDR3, LPDDR4, 4X
40 [ *PC DRAM: DDR4 SO-DIMM 8GB

*Server DRAM: DDR4 REGDIMM 32GB
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H 1. iPhone DRAM EIXiEH So12F & CHE BN MY (GB, Hfatrh, %)
DRAM CHE EXHZ 2016 2017 2018 2019 2020F 2021F
1.0 37.3 13.0 7.0 0.0 0.0 0.0
20 150.5 112.0 67.6 36.8 6.9 9.4
3.0 27.6 9.9 98.5 60.6 10.4 14.2
4.0 35.7 9%3.6 69.4 100.8
6.0 289 91.2
iPhone &5|2F 215 216 209 191 204 209
YoY 718 -7.0 0.2 -3.2 -85 7.0 24
e T EINE 20 24 28 33 39 48
YoY &7t 52.4 20.8 17.8 18.6 18.7 23.6
Xz D20 A 2|MAIME
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H 2. 5G ARNEE E5|2ka} B2 12{St Mobile DRAM Bit growth £
2019 2020F 2021F Note
Contents per box(GB)
Apple 33 3.9 48
Apple 4+ 5G 84 6.2 7.4  Non 5G x 30% UP
Non 5G 40 48 5.7
Total 3.9 48 6.0
Smartphone units(mn)
Apple 191 204 209
Apple g+ 5G 16 150 400 5G ADIEE 7Y
Non 5G 1,165 903 794
Total 1,372 1,258 1,403
Mobile DRAM Bit(mnGB)
Apple 629.6 799.8 1,011.9
Apple 8+ 5G 1355 926.4 2,954.6
Non 5G 4,631.5 4,291.2 4,509.7
Total 5,396.6 6,017.4 8,476.3
5G 12 Bit growth(%) 19.1 115 40.9
5G 0|22 Bit growth(Z Model) 19.1 75 343

R OZHOIAIHS 2IMRRIES
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H 3. Global Mobile DRAM demand model

2015 2016 2017 2018 2019 2020F 2021F

DRAM LZEIXHZHGB) 14 20 26 32 3.9 46 5.6
Samsung 1.7 2.1 24 3.1 4.0 5.1 6.5
Apple 1.3 2.0 24 2.8 33 39 48
Huawei 1.7 24 33 40 5.1 6.3 8.0
Xiaomi 2.1 25 3.1 36 4.1 4.7 5.4
Oppo 1.8 2.8 3.7 45 49 5.6 6.4
Vivo 1.3 30 36 43 46 5.2 59
YoY(%) 27.3 1.2 29.0 24.6 21.7 17.3 204
Samsung 16.7 23.6 16.7 28.0 27.9 28.6 275
Apple 37.0 524 20.8 17.8 18.6 18.7 236
Huawei 5.5 40.4 37.8 19.8 27.1 25.1 25.9
Xiaomi 4.1 18.9 25.7 1835 14.8 15.9 14.2
Oppo 59.0 58.2 30.7 20.1 95 15.0 14.1
Vivo 7.2 126.9 18.2 213 6.1 14.4 12.2
Z5|2HuHatLh) 1,437.6 1,469.5 1,465.5 1,402.6 1,371.9 1,257.6 1,402.9
Samsung 3202 M4 317.7 2922 295.8 2459 270.7
Apple 2315 2154 215.8 208.8 191.0 204.4 201.4
Huawei 107.0 139.3 154.2 206.0 240.6 206.3 244.8
Xiaomi 71.0 53.0 9.7 119.1 125.6 103.8 125.8
Oppo 427 99.8 117 113.3 114.3 1M11.7 130.9
Vivo 38.0 773 87.6 1011 1101 99.3 116.3
YoY(%) 10.6 22 -0.3 -4.3 2.2 -8.3 11.6
Samsung 1.0 -2.8 2.0 -8.0 12 -16.9 10.1
Apple 20.2 -7.0 0.2 =32 -85 7.0 -14
Huawei 449 30.2 10.7 33.6 16.8 =fALE 18.7
Xiaomi 23.1 2.8 74.8 284 5.5 =174 21.2
Oppo 39.9 133.8 12.0 1.4 09 =23 17.1
Vivo 35.8 103.1 134 15.4 8.8 -9.8 17.1
Bit Z5IZHHTIGB) 2,046.2 2,953.8 3,799.7 4531.6 5,396.6 5,803.6 7,794.5
Samsung 540.7 649.8 773.8 910.7 1,178.8 1,260.6 1,769.2
Apple 296.8 421.0 509.4 580.5 629.6 799.8 1,011.9
Huawei 184.1 336.6 5132 8214 1,219.2 1,307.1 1,953.6
Xiaomi 148.7 132.1 290.3 423.0 512.2 490.6 679.1
Oppo 76.8 284.1 4157 506.5 5569.5 628.6 839.9
Vivo 50.5 232.9 312.2 437.0 504.6 520.8 684.2
Bit growth(%) 40.6 444 28.6 19.3 19.1 7.5 343
Samsung 17.8 20.2 19.1 17.7 294 6.9 40.3
Apple 64.6 41.8 21.0 13.9 85 27.0 26.5
Huawei 119.5 82.8 52.5 60.0 484 7.2 49.5
Xiaomi 73.7 -11.2 119.8 45.7 21.1 4.2 38.4
Oppo 1224 269.9 46.3 21.8 10.5 12.3 33.6
Vivo 455 360.8 34.1 40.0 185 3.2 314
Bit share(%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Samsung 26.4 22.0 20.4 20.1 21.8 217 2.7
Apple 14.5 14.3 134 12.8 1.7 13.8 13.0
Huawei 9.0 11.4 135 18.1 226 225 25.1
Xiaomi 7.3 45 7.6 9.3 95 85 8.7
Oppo 38 9.6 10.9 1.2 104 10.8 10.8
Vivo 25 7.9 8.2 96 9.4 9.0 8.8

Rt2: D2{OfATHS 2PMRIHE]
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H 4, Global DRAM supply/demand model

2015 2016 2017 2018 2019 2020F 2021F
ZQ DRAM 22 #2

Bit S5l (M2IGb) 34,218 44,219 54,853 66,927 80,384 94,965 122,344
Mobile DRAM 16,370 23,631 30,398 36,250 43,173 46,429 62,356
Samsung 4,325 5,198 6,190 7,286 9,431 10,085 14,154
Apple 2,375 3,368 4,076 4,644 5,037 6,398 8,095
Huawei 1,473 2,693 4,106 6,571 9,753 10,457 15,629
Xiaomi 1,190 1,057 2,323 3,384 4,098 3,924 5,433
Oppo 614 2,272 3,325 4,052 4,476 5,029 6,719
Vivo 404 1,863 2,498 3,496 4,037 4,167 5,474
Server DRAM 7,819 10,503 15,960 22,478 28,021 39,327 49,804
PC DRAM 10,028 10,085 8,496 8,199 9,191 9,209 10,184
Bit growth(%) 17.8 29.2 24.0 22.0 20.1 18.1 28.8
Smartphone 40.6 44.4 28.6 19.3 19.1 7.5 343
Samsung 17.8 20.2 19.1 17.7 29.4 6.9 40.3
Apple 64.6 418 21.0 13.9 8.5 27.0 26.5
Huawei 119.5 82.8 52.5 60.0 484 7.2 49.5
Xiaomi 73.7 —111.2 119.8 457 21.1 -4.2 38.4
Oppo 122.4 269.9 46.3 21.8 10.5 12.3 33.6
Vivo 455 360.8 34.1 40.0 15.5 3.2 314
Server DRAM 27.0 343 51.9 40.8 24.7 40.4 26.6
PC DRAM -10.8 0.6 -15.8 -3.5 12.1 0.2 10.6

ZQ2 NAND MMxt 23
Bit S5l (M2IGb) 57,317 74,708 90,902 104,262 125,642 147,262 177,530
Samsung 26,283 35,685 40,920 45,970 56,580 66,039 79,955
SK hynix 16,265 20,190 25,237 30,225 36,435 41,539 48,340
Micron 11,622 15,160 20,908 23,391 27,616 33,037 38,553
Bit growth(%) 20.8 30.3 21.7 14.7 20.5 17.2 20.6
Samsung 30.1 35.8 14.7 12.3 23.1 16.7 21.1
SK hynix 22.9 24.1 25.0 19.8 20.5 14.0 16.4
Micron 4.0 30.4 37.9 11.9 18.1 19.6 16.7
Supply/Demand ratio 167.5 168.9 165.7 155.8 156.3 1565.1 145.1
Bit growth difference 3.0 1.1 -24 -7.3 0.4 -0.9 -8.3
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