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A Study on Innovation Attributes and Impact of Technological
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Abstract The importance of semiconductor equipment is increasing rapidly in line with the increase in
customer quality requirements. However, studies on semiconductor equipment so far have been mostly
limited to case studies regarding business management, whereas there have not been enough studies
from the technological and innovation point of view. To evaluate the innovation attributes and the
impact of technological knowledge by type of semiconductor equipment manufacturer (OEM), this study
divided six semiconductor FEOL (Front-End Of Line) equipment manufacturers into two groups, namely,
Integrated Equipment Manufacturers and Specialized Equipment Manufacturers. Patents relating to
specialized suppliers and complex product systems (CoPS) over the past 20 years were analyzed based
on their attributes. The results showed that the Integrated Equipment Manufacturer group has a higher
interrelationship with technological knowledge than the Specialized Equipment Manufacturer group,
while the latter showed a higher impact of technological knowledge than the former. It was also found
that open innovation has a negative relationship and technology convergence has a positive relationship
with the impact of technological knowledge in both groups. This study could broaden the understanding
of the semiconductor equipment industry and provide a new perspective with respect to formulating
strategies for manufacturers.
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Table 6. IPC code description for Top4 overlapped
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IPC Code Description
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Table 7. T-test result for ForwardCitation

Category Obs Mean Std. err. Std. Dev
Group
Specialized 9,008 30.62 0.77 73.76
Integrated 19,358 23.91 0.40 56.35
Diff. 6.71 0.79
t=8.4376
4.3 Vi St Vs s8el g
7Hd33} 7Hd49] AFE fls HeEol gt AR
Ag APttt & AollA wieA] AgH] 7199 Vs

VS

A4 FFELE S35 Aol RS T HFLE
ARgStRieh W8 29 ol oid M Am
(Non-negative, Countable Integer Value)?| E4<
Zk=t}. ole} 22 —J‘EH = 3ZokE BlHEA(Poission
Regression) T+ 20[8 3]7E4|(Negative Binomial
Regression)°] %] ?J’?l 24 myo|r.

Table 82] ZAi}oA] & 4= 3l%o] T&HH
S BT Eito] IX5kR] g



WA g 7149 fEE FA £ 9 7IeAH 999 8 9

Table 8. Descriptive statistics of variables

At (Overdispersion) iz A 7F LAY =] o] Aol 3]

240] Hgeld] g wuz felsjo] B dojHe

S0
=1

=

T AL E4 wd2 =it
Table 9 7I€A14 9F 9F 89& Y5t &
T 2ol 34 #olth. Model 12 Al 714]9] =1

X,

Category Integrated Equipment Manufacturer
Variable Mean Min Max SDtSv Var.
Forward
o 23.91 0 821 56.34 3174.90
Citation
Conver 306 | 1] 30 | 263 6.0
gence
Lapsed | ppog | 4 | 23 | s97 | 3501
Year
ClaimNo 16.58 1 174 9.80 96.00
Inventor 3.48 1 28 2.28 5.18
Back
Citation_N 42.74 0 2219 160.21 25669.42
Back
Citation_A 6.92 0 257 17.89 319.90
Category Specialized Equipment Manufacturer
Variable Mean Min Max SDtSv Var.
Forward | 3060 | 0 | 1307 | 7376 | 544139
Citation
Conver 279 | 1 | 2w | 212 450
gence
Lapsed | oy | 4 | 23 | se0 | 313
Year
ClaimNo 21.25 1 249 11.78 138.69
Inventor 3.75 1 26 2.83 8.03
Back
Citation_N 102.57 0 5033 491.75 |241843.53
Back
Citation_A 15.11 0 409 40.84 1668.45

Table 9. Result of Negative Binomial Regression

Z*(Openlnnovation, Convergence, LapsedYear)
25tE mdlo|w, Model2= Model 1914 AR83t =
e g BARSe7ER] 235k BEolty, Modell13:
Model2& o|-&sto] FgH7| ATt TLgH| 7| g
of sl 27t Zolg IARAS AAIsII.
Z3]7]1 429 Model 13+ Model200A 7H9ed &
A& YeERlE Dummy®4*?] Openlnnovation®] #|
F7b 29| AAE 7HRAEE, A F4lo] whEA|
] 7199 71eA4] ol 3880 = PAth
= 7H3E& AASHA] gttt 99HTIdE 94 5
g ATE B9l 73S AXSHA] Fett
Ee G 7le 8EE U=
Convergence?] A= Modell ¥ Model2 Z5ofA]
&9 FHHAE 7HAER, 71E §EY REE BIEA
7] 7199 71eA4] FFEo] IRAA FIFE vRIch
= 7H4E A3 D97 9] BURE A
£ 59l 7H4E A X3

A o

Category Integrated Equipment Manufacturer
Model 1 Model 2
Variable Coef. S.E Coef. S.E
Openlnnovation -0.5350851%"* 0.0688604 -0.4794984*** 0.0670419
Convergence 0.548029*** 0.0050373 0.0331076*** 0.0048707
LapsedYear 0.1163657** 0.0024876 0.1232133*** 0.0024991
ClaimNo 0.0076111*** 0.0012288
BackCitation_N 0.0021344* 0.00013
Inventor 0.0580827*** 0.0049938
BackCitation_A 0.0033157*** 0.0008428
Category Specialized Equipment Manufacturer
Model 1 Model 2
Variable Coef. S.E Coef. S.E
Openlnnovation -0.7349195™** 0.1065776 -0.7279864™** 0.1023572
Convergence 0.0805808*** 0.0099768 0.0317689™** 0.0090621
LapsedYear 0.070889™** 0.0036929 0.1243921*** 0.0040016
ClaimNo 0.0026748 0.0013911
BackCitation_Nat 0.001541 1% 0.0000845
Inventor 0.0151616 0.0067387
BackCitation_Ab -0.0045708*** 0.0009395

*p € 0.1, *p ¢ 0.05, **p ¢ 0.01
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