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The critical and emerging technology areas in the 2024 update are:

* Advanced Computing

* Advanced Engineering Materials

* Advanced Gas Turbine Engine Technologies

» Advanced and Networked Sensing and Signature Management
* Advanced Manufacturing

» Artificial Intelligence

* Biotechnologies

* Clean Energy Generation and Storage

* Data Privacy, Data Security, and Cybersecurity Technologies

* Directed Energy

* Highly Automated, Autonomous, and Uncrewed Systems, and Robotics
*» Human-Machine Interfaces

* Hypersonics

» Integrated Communication and Networking Technologies

» Positioning, Navigation, and Timing Technologies
» Quantum Information and Enabling Technologies
» Semiconductors and Microelectronics

*» Space Technologies and Systems
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1023 2Q23 3Q23 4Q23 1024 2Q24E 3Q23E  4Q23E 2023  2024E  2025E

g 63.8 60.1 67.6 678 ne9 740 85.7 85.8 259.2 317.4 365.3
YoY % -18% -22% -12% -4% 13% 23% 27% 27% -14% 2% 15%
QoQ % -10% -6% 13% 0% 6% 3% 16% 0%

DX 459 39.9 437 39.3 47.0 404 458 421 168.8 175.3 179.3
VDICE 14.1 14.4 13.7 14.3 135 134 13.6 14.3 56.4 54.7 54.8
MX/NW 31.8 255 30.0 250 335 270 322 279 112.4 1206 124.5

DS 137 14.7 16.4 217 231 282 32.2 34.8 66.6 1185 164.4
Memory 89 9.0 10.5 15.7 175 219 255 27.2 441 921 1311

DRAM 50 53 6.3 96 9.7 123 14.4 15.4 262 518 718
NAND 37 3.6 3.6 54 70 85 99 10.5 16.3 36.0 471
Foundry/LSI 48 58 59 60 56 64 6.7 77 25 26.4 33.3

SDC 6.6 65 84 9.7 54 1.1 10.6 n7z 312 35.4 36.1

Harman 3.2 35 38 39 3.2 37 40 4.1 14.4 14.9 15.2

g0 06 0.7 26 28 66 10.4 13.4 13.6 68 440 66.0
YoY % -95% -95% -76% -35% 930%  1467% 410% 381% -84% 551% 50%
QoQ % -85% 4% 294% 7% 134% 58% 28% 1%

DX 41 38 37 2.7 40 30 28 16 14.3 M4 10.6
VDICE 0.2 0.7 0.4 (0.0) 05 05 0.4 0.0 13 14 15
MX/NW 39 30 33 2.7 35 25 24 16 13.0 10.0 91

DS (4.6) (4.4) (3.8) (22) 19 6.1 18 91 (14.9) 250 487
Memory (4.3) 37) (3.0) (W] 28 6.6 8.3 93 (120) 27.0 473

DRAM (12) (0.4) (0.4) 10 19 44 59 69 1 19.2 359
NAND (29) (3.2) (26) (22) 09 22 23 24 (10.9) 79 16
Foundry/LS (0.3) (07 (0.7) (11 (0.9) (0.5) (0.4) (0.2) (29 (20) 14

SDC 08 08 21 20 0.3 10 23 25 58 6.2 57

Harman 01 0.3 0.5 0.3 0.2 0.3 0.4 0.3 12 13 11

g20/95 1% 1% 4% 4% 9% 14% 16% 16% 3% 14% 15%

DX 9% 9% 8% 1% 9% 1% 6% 4% 8% 1% 6%

VD/CE 1% 5% 3% 0% 4% 3% 3% 0% 2% 3% 3%
MXINW 12% 12% 1% 1% 10% 9% 7% 6% 12% 8% 7%

DS -33%  -30% -23% -10% 8% 22% 24% 26% -22% 21% 30%

Memory -48% -41% -29% -71% 16% 30% 32% 34% -21% 29% 36%
DRAM -25% -8% -6% 10% 20% 36% 41% 45% -4% 37% 46%
NAND -79% -88% -1% -41% 13% 26% 24% 23% -67% 2% 25%

Founchy/L S/ -1% -12% -13% -18% -16% -71% -6% -2% -13% -71% 4%

SDC 12% 13% 25% 21% 6% 13% 22% 21% 19% 17% 16%

Harman 4% 7% 12% 9% 8% 7% 1% 8% 8% 9% 7%

Alezo/o 14 15 55 60 b6 89 10.8 10.9 14.5 37.2 527
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1023 2Q23 3023 4Q23 1024 2Q24E 3Q24E 4Q24E: 2023 2024E  2025E
DRAM
Bit shipments (mn, 1Gb Eq.) 18225 20522 22881 30661 26062 27365 28186 28750: 92289 110,363 133,940
Bit growth (QoQ %) -10% 13% 1% 3%  -15% 5% 3% 2% 1%  20% 21%
ASP(USD) 022 0.20 0.21 0.24 0.28 033 038 040 0.2 0.35 0.44
ASP Change (QoQ %) -16% -8% 6% 13% 18% 18% 15% 6% -44% 61% 27%
NAND
Bit shipments (mn, 8GbEq,) 65131 66825 66491 89,763 87967 87088 90571 95100: 288210 360,726 407,349
Bit growth (QoQ %) 1% 3% -1% 35% -2% -1% 4% 5% 12% 25% 13%
ASP (USD) 0.04 0.04 0.04 0.05 0.06 0.07 0.08 0.08 0.04 0.07 0.09
ASP Change (QoQ %) -19% -8% 2% 9% 32% 20% 12% 3% -46% 2% 19%
Display
Shipments (mn Unit) 81 83 98 19 84 107 135 155 381 482 552
Change (QoQ %) -25% 2% 19% 2%  -29% 27% 26% 5% -10% 27% 14%
Smartphone
Shipments (mn Unit) 61 54 59 53 60 52 59 58 26 229 244
Change (QoQ %) 4%  -12% 10% -10% 3%  -13% 13% 3% -13% 1% 6%
ASP (USD) 325 269 295 258 336 282 308 272 287 300 303
Change (QoQ %) 3%6%  -17% 0% -B% 30% -16% 9%  -12% 6% 4% 1%
Az K52 3
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1Q23 2023 3Q23 4Q23 1024 2Q24E 3Q24E  4Q24E 2023 2024E  2025E
o= 5088 7306 9066 11,306 12430 16,497 18534 20,676 32766 68137 93,495
QoQ % -34% 44% 24% 25% 10% 33% 12% 12% -27% 108% 37%
YoY % -58% -47% -17% 47% 144% 126% 104% 83%
DRAM 2927 4,483 6,073 7,261 7596 10,580 1986 13900 20744 44,061 63389
NAND 1679 2,290 2,389 3,272 4,362 5,291 5,844 5,989 9630 21486 26,553
el (3,405) (2,882) (1,792) 346 2,886 5486 7,080 8335 (7,734) 23,787 40,018
QoQ % ME| ME| R S 734% 90% 29% 18% Sy ZH 68%
YoY % Sk SR SR s & & S 2309%
DRAM (1,339) (44) 610 1515 2,563 4688 6,039 7433 742 20724 34964
NAND (1712)  (2719)  (2033) (997) 431 891 1033 886 (7,462 3,241 519
Klufzo[2 (2580) (2,991 (2184) (1,357) 1919 3,79 5,120 5808 (8533) 16,638 29,709
QoQ % M| HA| HA| HA| ZH 8% 3H% 13% oM g 79%
YoY % Sh SH SH S o A o A
gg0/9F -67% -39% -20% 3% 23% 33% 38% 40% -24% 35% 43%
DRAM -46% -1% 10% 21% 34% 44% 50% 53% 4% 47% 55%
NAND -102%  -119% -85% -30% 0% 7% 8% 5% -77% 5% 9%
A=/ E -51% -41%  -24% -12% 15% 23% 28% 28% -26% 24% 32%
A2 SK5H 2%
SKBlolui A% 3% 72 71
1023 2023 3023  4Q23 1024 2Q24E 3Q24E  4Q24E 2023 2024E 2025E
DRAM
Shipment (1Gb equiv. mn) 1,749 15919 19389 198720 16693 19697 19894 21486 66930 77770 92618
QoQ % -19% 35% 22% 2% -16% 18% 1% 8% 16% 16% 19%
ASP ($) 0.20 0.21 0.24 0.29 0.34 0.39 045 049 0.24 042 052
QoQ % -17% 9% 12% 19% 20% 15% 13% 9%: -37% 77% 24%
NAND
Shipment (1GB equiv. mn) 30,864 46296 49301 48561 48076 48557 50499 51004: 175023 198135 225103
QoQ % -18% 50% 6% -2% -1% 1% 4% 1% 19% 13% 14%
ASP ($) 0.04 0.04 0.04 0.05 0.07 0.08 0.09 0.09 0.04 0.08 0.09
QoQ % -8% -12% -2% 42% 30% 17% 7% 3% -43% 90% 12%
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