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ABSTRACT

Future automobiles are evolving into movable living spaces capable of eco-friendly autonomous
driving, The role of electrically processing, controlling, and commanding various information
in the vehicle is essential. It is expected that the automotive semiconductor will play a key role
in the future automobile such as self-driving and eco-friendly automobile.

In order to foster the automotive semiconductor industry, it is necessary to grasp technology
trends and to acquire technology and quality that reflects the requirements in advance, thereby
achieving technological innovation with industrial competitiveness. However, there is a lack of
systematic analysis of technology trends to date.

In this study, we analyzed the technology trends of automotive semiconductors using patent
analysis and topic model, and confirmed technologies such as electric cars, driving assistance,
and digital manufacturing, The technology trends showed that element technology and technical
characteristics change according to technology convergence, market needs, and government
regulations.

Through this research, it is expected that it will help to make R&D policy for automotive
semiconductor industry and to make decision for industrial technology strategy establishment.
In addition, it is expected that it will be used effectively in detail research direction and patent
strategy establishment by providing detailed classification of technology and trend analysis result
of technology.

Key Words : Automotive Semiconductor, Technology Trend, Patent Analysis, Topic Model
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3e] Hishe ARGAVIee] B9 S B3 AsA 222 3T F S-S vlsh=
AEFY AFsAE 9 2 N2 71EEHAS 538 7Fsslith ARRTYE vEste] U3
9} wiEj g2 vre 28 AFsAt, geAiel Bagate] obds A sk 2R E T1eA
H ARG A7)AA; Tl AFsAE Aol EaksEar glot,

2Fg8 MeAlE Ao T 9@ At PAdERS AL EAste] Ak o] AR 9]
7 715 AL o & AL AloJgAIE Fote] TEshe wieAlRt & 4 Jvh(EEE ¢,
2010). A=, A 4% FARE A71H 02 A, Alofstal HEsks ddo] Arxog 28
st A&F, 1873 Asatet 22 v AsAtlle Al vheAlZt 84 93-S & A=
Z1dl e}, oA g vb=A] AP 20151 300G ollM AT 7.6%2] AFES Kol
™ 202019 433902 A o2 AW, FF AETY Asateles A 2ntEZ
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Sall ABAE Fusks Zlo] ashe, B Aol 22 /e AEshe wFe) A
UhEA] B SS{uloleE Suko 2 72 s Bk wE s vheAlel e HA
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Fd71Ee] Aol 7idel wl Promising technology, Emerging technology, Key technology
Ad oY 7HA Jdes AREHAL glon, Zpzte] 8ol ARH|E gt od 7id e
clpdel wieh f471%e) Bt Thale. S A, A4, B3 BAlow 2Rl ksl
ok A, FARA, 7R 5 ol8e A A, duto], AERAL AUEle #
2] ol ofgh AAA EA, i3 A e B e e sl S8 o)
ARE 2 i} (Keller and Heiko, 2014; Jun et al,, 2015). §47]& B4 A= (F
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A, A BNE S NI 1% AT BERAL kA 9, 2015 ke
2], 2017; Momeni and Rost, 2016; Song et al,, 2018).

Ao Bl SSHRE DL FUIE BT DAY olFoAL slidl Sole 2
27 7lewols U4 e 2 IPClnternational Patent Classification; 5A|53w/)9t 22
AT RRAAZ 7o T le] A ARe TP o) FHRAL et 7%
A ) SR ALY 7 80 A e =
oetol] 719 % Fhkle] RAD WA, FA, AN 5 Faeke Sedoe 7|
ol Ax 2 L JrKim and Bae, 2017; Song et al,, 2018).
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7y 7 £d
Future—ori:;::}i;:chnology Nano Robinson et al. (2013)
Growth curve analysis Defense Technology Kim et al. (2015)
Fisher-Pry diffusion model OLED TV Cho and Daim (2016)
Bayesian clustering Humanoid robot Choi and Jun (2014)
Autonomous Vehicles Cuhathakurta and Ross (2017)
Scenario Analysis and Energy
Energy Wangjiraniran et al. (2017)
Energy Proskuryakova (2017)
Delphi
Energy Obrecht and Denac (2016)
Bibliometric Analysis IoT (Internet of Things) Mishra et al. (2016)
Technical Keyword Emerging technology Joung and Kim (2017)
Patent analysis and Delphi Emerging technology Kyebambe et al. (2017)
Data envelopment analysis Main Battle Tank Cho and Anderson (2017)
Trend and patent analysis High-rise building construction Cho et al. (2018)
Patent analysis wellness care Kim and Bae (2017)
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2004). E¥REle. x7]ofi= PLSA(Probabilistic Latent Semantic Analysis) HHo] AL&-%|20
o1}, Blei et al.(2003)2] oA LDA(Latent Dirichlet Allocation)7} Aot o] 2= F=2
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2835t 710 A7 2 A TS EUEHst] 8713 7e)s EEshe 9
= 2asiel 1078 20120714 (EESA. SASSAERO) S8 S518 ez
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al.(2017) w5 5313 A 2001d5E 20149704 72, A4, vfolA2AZE 53} 22
A=ARl 71949] 157,7187) 5315 FE5to], IDARF S 883 A9 S3lof g AntkA
o BHS eI FF FAIE Sk 7198 Aol tigk FA19] 2folE RlstaL, sk=
Hofelr] ZESo] FAlY] 7 2 Aer|ge] 7Iexists 2kt 53], IPCE &
g 5519 ERet WE LDA B3-S F ERE EFEL 7199 Al tig o2 #E
AAE g okar Zrxstgnt. el 92017)2] ATE 7lEe] Ao = A
g2 S e s H2 1033 n=S5s|Yd 55 Asat ko] ¥ SRR
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AAlSEA}. BFEA 9](2017)F Al(Artificial Intelligence) 7148 tiAe 2 200088 ~201613
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al., 2003).
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(& 2) LDA(Latent dirichlet allocation) 2&

(2" 2)9lA o, n= dtols FFehdE (hyperparameter)©]w, B neoll <J3l AA = A=
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Al 2221702 FAPIE B3 5897t ALHoR 78kl JS-S &L, ol 1980
AdiE SAEA 2gg vk 2k 2 71l digk #Alo] Alg EolA|a 9le-S vEhitt,

E5dlole] AE] 2 LDA #2415 913 370 £ZE o]l R Z2 (WA 3.4.2)% AME-
3193, R 2233 H7]AE ‘i, “topicmodels”, “LDAvis” 5-& &-83}9ict. tlole] ¥41Q
FE Zol7] 98l IPC AR diieat T, 3WAA T FHE Sy, IPC FRE
level 4712 F=ARE AASHlem R S T3l st ict.

2. LDA 4

LDA #4215 fsiMe EdFkah)7t A =olof sh ol A7t AdE adfxo s 3
A 7Fse oM AR = o), B AFtelxdE LDA ol tidl] EXE 2047 E
50744 ®SIAA log-likelihood(%-%) Fke] harmonic mean(Z3h3t)o] H7l =& 7k
B4R ARtk (Ponweiser, 2012). At HA Edge= (R 2) 9 2t

(& 2) LDA 2MS {lgt kot 2ot

1A 24T 3 4AITH 4.5Ah
k = k=4 k=6 k = k=6

1) RS BI=H|Q] =2 IPC ZE

LDA ¥4 A%} 58 WA 7|%2] Add EXF 7t BEgox] £ 3E s 2 9
IPColl i3l (& 3)3 e A9s =339

1A B3] elxE B60Q1(E3H15/Z=7A] viA]), GOOF15(Hl|o[el A 7)), HO2J7(5%A] 3]
2Ax]) Bop} thd e, 24dlE B60Q1, HOIL23(WH=AAX]), BOOR21(RFFE-E) 0]
FE oFaL 9t 3AItE 1, 2AIte}t FARHAl B60Q1, GOOF17(Hlo[E =2 A1), B60R217}
T8 IPCE FRlE}. 44t GOOF3(HlolEl &2 7|7, HO1L23, HOAL12(Ho]E]29]3 U]



=8 - AH 1165
.
(B 3) A =X 3512 F2 IPC 24 2t
1ATh 24|y 3 4AH 4.5Ach

(30571 IPC) (90971 1IPC) (2,8417]) 1TPC) (4,2437)) 1PC) (3,2157)) IPC)
IPC = IPC Wz IPC iz IPC LlL= IPC LlL=
1 B60Q1 17 B60Q1 40 B60Q1 135 GOOF3 275 HO1L23 233
2 | GOGF15 17 HO1L23 38 GOGF17 133 HO1L23 247 GOOF3 232
3 HO2J7 14 B60R21 37 B60R21 112 HO04L12 221 HO4N5 227
4 B62D5 11 GO1P15 25 HO1L29 109 G06Q30 204 B60Q1 192
5 | HO3K17 11 HO1L29 22 HO4N5 108 GOGF17 199 HO04L29 178
6 | GOIN27 10 GO2F1 22 GOOGF19 97 HO1IM10 193 B6OR1 175
7 HO3K3 8 GOOF15 21 HO1L21 95 HO1L29 186 GOGK9 163
8 FO2P5 7 GOIN27 21 GOGK9 91 GOGK9 181 AG1B5 146
9 HO2P9 7 GO1P3 19 GOGF7 88 HO02J7 180 GO2F1 137
10 | GO1P3 7 GOGF9 18 GO2F1 84 HO4N5 162 HO4W4 128

EQ3), SAt= HO1L23, GOOF3, HO4NS (R U] AL 28] So] E3] 7|aiololl 714 B

o Zghdlo] 9)

e AT Sk

2) E5ie} BT HIE

AER ZF B XFEE B3 T (E 49 2ol AR fARE BEE Hol
ek, webA 7 Bl tigk 71sg e AldE sArleolzt £ 5 Slrh

(# 4) ETE E5{ I HIF

e B3] EFD E33 EF4 A=) E36 A
1Ay | 53 77 59 56 38 49 - 279
=3 H)Z 27.6% 21.1% 20.1% 13.6% 17.6% - 100%
24 | 58 317 266 284 242 - - 1,109
=5 IS 28.6% 24.0% 25.6% 21.8% - - 100%
3 | B8l 852 750 704 636 588 521 4,071
=5 ") 20.9% 18.4% 17.3% 16.1% 14.4% 12.8% 100%
A | B8l 818 860 907 658 641 - 3,884
=5 ") 21.1% 22.1% 23.4% 16.9% 16.5% - 100%
454 | B3l 386 426 379 399 292 339 2,221
53] B 17 4% 19.2% 17.1% 18.0% 13.1% 15.3% 100%

* 7k A BExe 747t than] B AR Y82 B594 E}l 7t



Y ATE BTN TIE A 2A

EFEL gto g 7 EXS PAsHs IPC A 572 B
gste] Zled AFolE WRH AldE BEgS FAdshs

IPCo} HlF, 2l B Ve e (& 59 2t

(# 5) XA H ETH T IPC H 7|=dY
Topicl A2 Topic2 A2 Topic3 A2l Topicd Al Topic5 A2l | Topic6b A2l
(IPC/H1Z) (IPC/H1%) (IPC/H1Z) (IPC/H1Z) (IPC/H1Z) (IPC/HIZ)
T5Ao Ax1A| o A/ 73R Azx/E% to]el A2 -
B60Q1 | 13.3% | FO2P5 | 6.5% | GOIN27 | 7.1% | HO3K17 | 6.5% | GOGF15|13.9% -

;] HO2J7 | 12.4% |GO5D23| 4.7% | HO2P1 | 5.1% | HO3K3 | 6.5%| B62D5 | 9.6% -

g [G0IC17 3.6% | FO2P3 | 4.7% | BOOK9 | 4.1% | GOSB15| 5.6% | HO2P9 | 6.1% -
HO1B1 | 2.7% | FO2B3 | 3.7% | GOIM15| 3.1% | FO2P1 | 3.8% | GOGF11| 3.5% -
HOSB39 | 2.7% |GOSBI11| 3.7% | FO2D5 | 3.1% | HO1L27 | 2.9%|HO3K17| 2.7% -

Azx/374 kA A/ 7R A - -
HO1L23 | 7.8% |BGOR21| 88% | GOIP15| 5.5% | HO1L29 | 5.0% - -

j] GO2F1 | 4.9% |GOGF15| 3.6% | GOIN27 | 4.6% | GOIP3 | 4.3% - -

o B60Q1 | 4.5% |GOIR33| 2.9% | B60Q1 | 4.4% | HO1L31 | 3.9% - -
HO1L21 | 3.8% | BGOL1 | 2.6% | GOGF9 | 3.9% | B60C23 | 3.9% - -
GO2B5 | 3.6% | HO2J7 | 2.6% | GOGF17 | 3.5% | GOIN21 | 3.4% - -

olm|A] g Ao Ax/374 ARz 254l AlA
HO4NS | 7.9% |GOGF19| 7.0% | HO1L21 | 7.0% | B60Q1 |10.5% | GOGF17|10.5% | B6OR21| 8.6%

Z] GOGF7 | 6.4% | HO2J7 | 5.3% | HO1L23 | 6.0% | HO4N7 | 5.3% |HO1L29| 3.5%| GOGK9 | 7.0%

gy | GO2F1 6.0% | GOGF15| 4.5% | HO1L29 | 4.8% | GOGF9 | 3.3% | HO4B1 | 3.5% | GOGF3 | 3.1%
G02B5 | 3.8% | HOSK7 | 3.7% | GOIM17| 4.3% | GOSG1 | 3.0% |GO1R31| 3.5%|G01S13| 2.8%
GO8B21 | 2.6% | BOSD5 | 2.9% | HOIL31 | 4.0% | GO6Q30 | 2.5% |GO8B13| 2.8% |G01C21| 2.4%

714 a2l A Z7 A x/3A Alx /Ao -
HOIMI10 | 7.1% |HO4L12| 7.9% | GOGF3 | 9.8% | HO1L23 | 8.9% |GOOF17| 7.1% -

:] HO2J7 | 6.5% | B60Q1 | 5.5% | GO6Q30| 7.4% | HO1L29 | 6.7% | GO2F1 | 5.0% -

o B60L11 | 5.0% | B6OR1 | 4.4% | GOGK9 | 6.5% | HO1L21 | 4.3% | GO1S13| 2.6% -
GOIR31 | 4.8% | HO4N7 | 4.2% | HO4N5 | 5.9% | HOIL33 | 4.0% | GO1S7 | 2.5% -
HO2M7 | 3.0% |HO4L29| 3.9% | AGIBS | 4.3% | HOSK7 | 3.8%| GO2B5 | 2.4% -

R A= Azx/3% A7k THAEZE Z/zv A7
HO4N5 | 13.8% | GOGF3 | 13.4% | HO11.23 | 13.3% | GOGF17 | 6.2% | B60Q1 | 11.2% | HO41.29 | 10.4%

Ziﬂ? GOGK9 | 9.8% |HO1L33| 7.2% |HOIM10| 6.3% | GO6Q30| 5.6% | B60R1 |10.3% | AGIBS | 8.5%
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