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Abstract : Technology innovation is an essential element for creating competitive advantage. An

innovative technology needs a deliberate plan in advance. This paper uses flash memory data from
United States Patent and Trademark Office (USPTO) as a sample case to illustrate the application of

patent portfolio. The contributions of this paper are to amend the approach and dimensions of
literatures. The proposed methodology is more efficient to foresee the status among competitors.
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[l1k 3 UTPRIRET. » Flash SHRGRATRE Al Heb 1004 52 1905 & Meryu 2 AR » B
=R F?J}jfi fafs ¥t 1993-1996 & [-HghHl 1] - fﬂj[i@ﬂf‘ 1997-1999 = [ F,?E‘jiy SREL o R
Flash E,;c"[fé‘r\ﬁ%}ﬁ PaelE T Y . JJ?[JFFEI%" 2001 = ?Uﬁiﬁ ) FA IHHﬁJﬁir | RS R
A o FI] TFA(F?QFEE‘HS[T%?V%?{’F‘E‘%%EH@H[J)]ﬁﬁ%fr{ EHJJ%[ [FRe A5 ff/jfirrf%ﬁi@& "t
2001 i A4 E F JAIFSEY 203 F1 ek BEE TSI IR S 6 SR
H[|£% UPC-365 (Static information storage and retrieval) » UPC-257 (Active solid-state devices) %

UPC-438 (Semiconductor device manufacturing: process) °
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imﬂﬁ“féjﬂﬁﬁﬁkﬁwiﬁmf 2 (iR 3 HILRLRE IS 10 (53 X )
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3.1 #3514 (Technology Attractiveness)

e s g []s8% Brockhoff (1992) & F%ELI'J/;JJ%[J{ IFA' Ujf“ffjﬂri/—— o Ernst (1998) I’} F‘jﬂuﬁ
AV BRI R0 Rk (AR T | JIf0g R 57 A R ot (RORY S R
VAU H(RDGR) [P « APkl [ 51 3 5% x i » #4157 [l | RGR % RDGR (%43 x i »
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%3 Hﬁiﬁ%"ﬁﬂﬁ 10F1 EJI AP IERrE!
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002  Total

TF1 0 0 5 5 45 195 958 847 242 104 2401
TF2 0 0 0 0 49 175 585 630 407 119 1965
TF3 0 0 0 0 14 103 274 242 265 59 957
TF4 12 0 0 0 18 91 181 787 2260 1767 5116
TFS 0 0 1 8 20 116 328 187 125 43 828
TF6 0 0 0 0 11 52 140 214 68 485
Total 12 0 6 13 146 691 2378 2833 3513 2160 11752

[P IR FIFERR (=05 PTSLRE - ROR 2 RDGR B 41" (12254 (2) 7. -

RGR= {11~ He PEAFIEE FIFIE o $anb Rk (710 1)) "
8 PR P BT B8 5ok (50107 1)
ROGR= HT— He PRI AR S R o (4 555 1)) -

- PR BT S Rk (5 1)

(1) FHERESRESpEEPSF (RGR)

RGR [ 1= oIl | (§ FEFTpisiie 1993 5 = 2002 il ng FII 208 R S T [ 5
I Vﬂ’ﬂp Ry RS WI B RIS SR  HERIVERA (L) - ATFHTR 6 ]’[E*?iﬁ?ﬁﬁ
B 10 5 FFIFIGHEDY T ISR A4 ¢

S 4P SR R S PSS R o 2 A
(2) FHEHARERS RF VSR % (RDGR)

A4 FRPFRETGES 10 F EJJ FIRHERY T H95 R
1993 1994 1995 1996 1997 1998 1999 2000 2001  Average

~ ~ ~ ~ ~ ~ ~ ~ ~ Growth

1994 1995 1996 1997 1998 1999 2000 2001 2002 Rate
TF1 * * 0.000 8.000 3.333 3913 -0.116 -0.714 -0.570 1.978
TF2 * * * * 2571 2343 0077 -0.354 -0.708 0.786
TF3 * * * * 6.357 1660 -0.117 0.095 -0.777 1.444
TF4 -1.000 * * * 4.056 0.989 3.348 1872 -0.218 1.508
TF5 * * 7.000 1.500  4.800 1.828 -0430 -0.332 -0.656 1.959
TF6 * * * * * 3.727 1.692 0.529  -0.682 1.316
total -1.000 * 1.167 10231 3. 733 2.441 0.191 0.240  -0.385 2.077

R Y RN VRIS Y,y =0 o Y e e

nfl

BT AT R R D O VARG SRR L RE T  s



3B EEE AR

1.375
125
1125
0872

5 07

5y 0625

H 05

il 0375
0.25
0125
0125
2025 —— — —

IR R 3= (RGR) Ry =3k VAT B (RDGR)

TF1 0952 0.219
TF2 0.378 02
TF3 0.695 0.1
TF4 0.726 1237
TFS 0.943 0.031
TF6 0.634 -0.028

|BTFI MTF2 OTF3 OTF4 WTFS ETF |

i 2 TSR EY] T (RGRE RDGR)

RDGR [IU7H T2 '] 1907 % 1998 i B3 B » 203 FT /S P PSR ) 5 5 7 oAl
SRRV 0 L) ST T A 4 0T QR T R SR R
VAR U2 -

3.2 ¥ & =+ (Relative Patent Position ; RPP)

ﬁ'a’%ﬁﬁumm Brockhoff (1992) Frfftl 11/ gﬁ%] '”F‘p SR~ o2 RIRLETRI - ’»?‘F,&’ﬁ]‘
Ef @F&Iﬁﬁxﬂgr ﬁltﬁ" ?‘JZrELJEJ@‘. V= g,le,:,g:ﬂgljgjﬁ[ng\r B TE;,IM_),:&/J%
raﬁl@‘:}% ﬁ%éﬁﬂéﬁw, Fil o Pl i Aer | ﬁf%ﬁl@ﬁ‘ﬁwﬂ? (benchmark ) > #ET
iy rJrifaf*lJ—i%' PR R - ﬁ'ﬁﬂ**u B g il EL 1 il RPP il > 25 (PR
BSOS ORIy 2 e ORI e R e PR
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SHET I @)

sy =i ST 1 2 gy 3
il P 3 I R A
(= @) A Nk 5 . o A 5 BT el TFL U RPP J&fy £ Microsoft Corp. >
TF2 % Intel Corporation » TF3 £% Canon Co. > TF4 £% Micron Technology Inc. > TF5 £% Cisco
Technology Inc. » TF6 £% Hitachi, Ltd - [fij-" féiﬁig%ﬁjl FI#Y fj’ﬁﬁq?{ £% Intel Corporation

3.3 a4 % 414 (Revealed Patent Advantage ; RPA)

Brockhoff (1992) == Ernst (1998) it EIASE[f[ 1> ’F“,l }EJJJ FIIBRTHE B prfe fﬁﬁjﬁi@‘;jﬂaﬂﬁl« =
FLOSEI RS ISR By ER 5 £ 2 IR SR (9 EAL Brockhoff (1992)
=2 Ernst (1998) E[Wtfﬁ*rgﬁ%; f' I [lrfﬂ%ﬁ,‘%%’!‘(R&D emphasis) V[Elpub=dit (Ernstetal.,
2004) - {H 2T ?z lﬂfﬁﬁﬁg’ﬁj\t VR Fl]’%fé&’!’&:ﬂﬁz(w?@ﬂ P9 2 il el g i
ELIP ? py e PR S ORI R T PR Y RO e 2 RIS A o S O
o RS E T A ST R 2 (technology roadmap ) ( Phaal et al.,2004; Rinne, 2004 ) -
PR I ﬁ'tﬂﬂ: FOMRRER: & > PP PR E | IRESEFE PO | P 2 il i s

Bl o EIJE"&#\ E ] IV P o AR fﬂ e g = TR ”ﬁ’ﬂﬁﬂf gl i
Ryl 25 ??ﬁ&, Fil. T FfOARERE O 5 RS 6L £ (Schmoch, 1995) = [NIF=4 i
917] Schmoch (L995) el i ISR AR » (=i oy F;I B - o ST Ry A

.5 AT S (Rl RIS RPP B

PED B FITTE 1 " (D) TF1  TF2 TF3  TF4 TF5  TF6  Avg
1 Intel Corporatlon 0216 1 0.271 0.15 0.581 0.958 0.529
2 Microsoft Corp. 1 0.507 0.521 0.004 0.29 0.375 0.45
3 Hitachi, Ltd 0.019 0154 0292 0522 0 1 0.331
4 Micron Technology Inc. 0.019 0.144 0.063 1 0.113 0.167 0.251
5 Advanced Micro Devices Inc. 0.042 0.117 0.188 0.734 0.032 0.208 0.22
6 Canon Co. 0.033  0.094 1 0.017 0.097 O 0.207
7 Cisco Technology Inc. 0.045 0.017 0146 0 1 0 0.201
8 Mitsubishi Co. 0.014 0131 0104 0181 O 0.333 0.127
9 Samusung Electronics Co.,. 0.013  0.077 0 0.293 0.194 0.167 0.124
10 Toshiba Co. 0.007 0.034 0.104 0.38 0129 0 0.109
11 Fujitsu Limited 0.019 0.111 0042 0332 0.081 O 0.098
12 Sharp Co. 0.006 0.013 0.146 0.088 0 0 0.042
13 STMicroelectronics, Inc. 0.006 0.047 0 0154 0 0 0.035
14 TSMC 0 0 0 0.208 0 0 0.035
15 SanDisk Corporation 0.004 0.013 0.021 0.13 0 0 0.028
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F 6 FFIFE M (2T BT RPA

Company\TF TF1 TF2 TF3 TF4 TF5 TF6
Sharp 12.45 22.03 182.67 129.21 0.00 0.00
SanDisk 4,24 13.39 22.18 140.02 0.00 0.00
Cisco 142.71 21.56 173.64 0.00 199.51 0.00
TSMC 0.00 0.00 0.00 146.22 0.00 0.00
STM 476 71.51 0.00 134.46 0.00 0.00
Canon 104.11 150.01 199.19 6.39 150.52 0.00
Mitsubishi 13.09 133.03 95.18 113.28 0.00 0.00
Samusung 5.94 54.31 0.00 129.89 138.28 0.00
Fujitsu 9.57 75.30 11.62 130.29 46.87 0.00
Toshiba 1.37 9.78 52.65 138.78 84.14 0.00
Hitachi 3.78 62.00 107.29 127.75 0.00 0.00
AMD 10.83 26.91 44.46 135.26 2.22 0.00
Micron 1.35 24.30 3.68 139.15 14.97 0.00
Intel 122.77 184.25 76.48 16.59 158.07 0.00
Microsoft 188.88 120.00 106.69 0.01 64.00 0.00
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Bff £%
R A BRI I Y
Value Eigenvalue Difference Proportion Cumulative
Factor 1 8.54507627 5.25027170 0.3418 0.3418
Factor 2 3.29480457 0.86967076 0.1318 0.4736
Factor 3 2.42513381 0.50106178 0.0970 0.5706
Factor 4 1.92407203 0.43684937 0.0770 0.6476
Factor 5 1.48722266 0.20036669 0.0595 0.7071
Factor 6 1.28685597 0.30999682 0.0515 0.7585
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Rotated Factor Pattern

e 3] Factorl Factor2 Factor3 Factor4 Factor5 Factor6
707 0.96868 0.06671 0.10762 -0.04064 0.03198 0.11096
345 0.92421 0.19644 0.10073 -0.10116 -0.04324 -0.05622
709 0.92358 0.16966 0.09732 -0.06127 0.18156 0.18406
717 0.88312 0.31386 0.03044 -0.04727 0.13679 0.06247
382 0.78692 0.19741 0.27055 -0.08657 -0.07596 -0.19106
714 0.74302 0.27250 0.16702 0.36979 0.09994 0.25395
710 0.27375 0.79715 0.20938 0.13734 0.25964 0.19975
348 0.13796 0.70914 0.25134 -0.19765 -0.07939 -0.18596
711 0.41746 0.67976 0.28940 0.29772 0.22752 0.20812
702 0.18226 0.66622 -0.03439 -0.03750 0.00503 0.00865
713 0.52686 0.65478 0.11550 0.07231 0.29662 0.28458
235 0.18666 0.08410 0.82619 0.01163 0.17856 -0.03312
340 0.23691 0.08048 0.79177 -0.00385 0.08475 0.29279
700 0.08354 0.03952 0.78038 0.17872 0.13473 0.12922
705 0.34311 0.26007 0.53893 0.11741 0.17882 0.45551
358 0.04135 0.21539 0.51908 -0.18197 -0.17180 -0.30785
257 -0.03430 -0.01904 -0.00553 0.95978 -0.02776 0.00417
365 -0.04774 0.09239 -0.01094 0.90255 -0.01259 -0.03107
438 0.00385 -0.11236 -0.06340 0.81835 -0.08001 -0.05776
361 -0.03819 0.09877 0.29529 0.53515 0.04402 0.15606
370 0.06340 0.25642 -0.08303 -0.10301 0.79189 0.04260
379 0.48677 -0.09831 0.23624 -0.04416 0.67262 -0.09071
455 -0.06674 0.04715 0.37973 0.03348 0.67072 0.09067
701 0.06642 -0.01216 0.21520 -0.11220 -0.01241 0.80723
716 0.07192 0.50437 -0.07737 0.18284 0.05892 0.58773
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#.C [ - UPC STHBH Bl ¢ PEseshif gy

i UPC 75 58K UPC 75 SFiBfEm sl lapy rsggf] £78 i (B
Factorl 707 Data processing: database and file management or 1.03903529
data structures
345 Computer graphics processing, operator interface 0.98223878
processing, and selective visual display systems
709 Electrical computers and digital processing systems: 0.93846219
multiple computer or process coordinating
717 Data processing: software development, installation, 0.88455627
and management
382 Image analysis 0.81774748
714 Error detection/correction and fault detection/recovery 0.7084026
Factor2 348 Television 0.80065942
710 Electrical computers and digital data processing 0.78684958
systems: input/output
702 Data processing: measuring, calibrating, or testing 0.72498358
711 Electrical computers and digital processing systems: 0.61517643
memory
713 Electrical computers and digital processing systems: 0.57372084
support
Factor3 235 Registers 0.83652951
700 Data processing: generic control systems or specific 0.79728022
applications
340 Communications: electrical 0.78101175
358 Facsimile and static presentation processing 0.55919735
705 Data processing: financial, business practice, 0.46252219
management, or cost/price determination
Factor4 257 Active solid-state devices (e.g., transistors, solid-state 0.99306882
diodes)
365 Static information storage and retrieval 0.93360995
438 Semiconductor device manufacturing: process 0.86616118
361 Electricity: electrical systems and devices 0.51657263
Factorb 370 Multiplex communications 0.85634164
379 Telephonic communications 0.71453395
455 Telecommunications 0.70197899
Factor6 701 Data processing: vehicles, navigation, and relative 0.92819234
location
716 Data processing: design and analysis of circuit or 0.59532969

semiconductor mask
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