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Abstract In recent years, the semiconductor industry has shifted to the nanoscale, gaining importance in various
fields. This study analyzes the technology competition among 38 major players in the area of atomic layer
deposition (ALD) technology, which plays a pivotal role in the development of nanotechnology in
semiconductors. To do so, we analyzed inter-firm, inter-country, and inter-sector competitiveness based on 6,414
ALD patents registered with patent offices in major countries over 21 years. To measure competitiveness, we
used two-dimensional patent maps that combine patent indicators such as patent entry time, patent growth rate,
patent share, RTA, PII, and PFS indexes, and related patent indicators. The study reveals new facts about patent
competition and technology catch-up at the firm, subsector, and country levels, with practical implications.
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E 1. 3870 7|2l tEk ALD E351 A

Table 1. ALD patent statistics by the company for 38 players

Rank @my (subsector) Accumulate| Entry Agci(;}zl;fed P?tents RTA PII PES
[Country] d Patents | Year Share
Patents
1 Samsung (C) [KR] 760 2003 24.8% 12% 0.555 0.632 0.104
2 TEL (E) [JP] 688 2006 38.3% 11% 2.371 1.039 0.149
3 SK Hynix (C) [KR] 612 2003 16.1% 10% 0.850 0.251 0.057
4 AMAT (E) [US] 529 2003 32.2% 8% 2.357 4169 0.119
5 TSMC (C) [TW] 454 2003 35.8% 7% 0.702 1.036 0.074
6 ASM (E) [EUI 420 2004 32.5% 7% 15.110 5.660 0.078
7 LAM (E) [US] 355 2005 33.3% 6% 5485 2.020 0.09%
8 MICRON (C) [US] 261 2004 231% 4% 1.047 0.997 0.039
9 IBM (C) [US] 175 2003 29.5% 3% 0.625 0.587 0.027
10 WONIK (E) [KR] 157 2003 24.4% 2% 7.766 0.510 0.016
11 Intel (C) [US] 113 2003 26.71% 2% 0.655 1.022 0.025
12 Hanyang (R) [KR] 107 2006 26.4% 2% 3.441 0.214 0.009
13 INTERMOLECULAR (M) [US] 105 2008 36.4% 2% 2.430 359% 0.016
14 KOKUSAI (E) [JP] 103 2007 33.6% 2% 2175 0.475 0.018
15 KRICT (R) [KR] 93 2006 25.3% 1% 4777 0.250 0.006
16 KC TECH (E) [KR] 0 2007 26.9% 1% 3128 0.518 0.005
17 JUSUNG (E) [KR] 33 2003 25.1% 1% 3312 0.357 0.007
18 DB Hitek (C) [KR] 87 2003 25.0% 1% 0.389 0.049 0.009
19 AIR LIQUID (M) [US] 83 2010 40.5% 1% 11.798 0.719 0.022
20 BEIJING NMC (E) [CN] 78 2016 63.8% 1% 1.724 0.086 0.009
21 SEMICON MANUF (C) [CN] 73 2007 30.8% 1% 0.261 0.245 0.006
22 Yonsei (R) [KR] 72 2007 33.0% 1% 2.548 0.268 0.005
23 CAS (R) [CN] 72 2008 36.7% 1% 0.830 0.188 0.005
24 Sungkyunkwan (R) [KR] 63 2003 235% 1% 2.8391 0.898 0.006
25 ETRI (R) [KR] 65 2003 9.8% 1% 1.278 0.337 0.006
26 GF. (©) [US] 63 2004 24.4% 1% 0483 0.870 0.009
27 TES (E) [KR] 63 2011 41.2% 1% 8217 0.047 0.005
2 FUJITSU (C) [JP 62 2004 24.3% 1% 0411 0.263 0.006
29 Sony (C) [JP] 60 2006 2.1% 1% 0.269 0.388 0.012
30 RENESAS (C) [JP] 57 2004 23.7% 1% 0.168 0479 0.009
31 YMTC (C) [CN] 57 2018 70.1% 1% 1.086 0.159 0.009
32 KIST (R) [KR] 54 2003 179% 1% 1.998 0.139 0.004
33 Panasonic (C) [JP] 53 2003 12.5% 1% 0.198 0.087 0.011
A POSTECH (R) [KR] 52 2004 16.2% 1% 2487 0.146 0.004
35 KAIST (R) [KR] 43 2007 23.6% 1% 0.962 0.273 0.004
36 UMC (O) [TW] 46 2004 22.3% 1% 0471 0.345 0.004
37 SEOUL NATIONAL (R) [KR] 46 2004 22.3% 1% 1.430 0.165 0.004
B Eastman (C) [US] 45 2008 289% 1% 3.957 1122 0.008
Median 81 N/A 25.9% 1.26% 1.577 0.373 0.009
Total/Average g‘ﬁ N/A | CAGR 267% ITO‘E;; A;zzaége Ag_egr%ge A(V)%%ge

C: Chipmakers, E: Equipment company, M: Material company, R: University or Research institute
KR: Korea, JP: Japan, US: United States, EU: European Union, CN: China, TW: Taiwan
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Subindustry-level ALD patents
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