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A Study on the Application of a Functional Decomposition
Analysis of Claim Using TRIZ in Patent Design-Around

Sehoon Cho

Mechanical System Design, Korea Polytechnic University /
Intellectual Property Strategy, Hanwha Precision Machinery Co., Ltd.

Patents are legally the most desirable safeguard as an intangible asset when a product or service is newly created.
Worldwide, the number of patent applications is increasing every year and patent disputes are also increasing.
Patent design-around is an important process to fundamentally resolve patent disputes, and it is changing into an
essential procedure in research and development as well.

This study focuses on the procedure after the analysis of the scope of general legal rights for patent claims in the
patent design-around. The procedure and method use the main theory of TRIZ to provide a method for the
developer to convert the patent into a technical system and systematically decompose the elements and functions
that compose the system. The proposed method guides the developer to attempt various changes to the elements
of the claim that have been disassembled using some of TRIZ’s tools. The attempt of patent design-around
according to the guide makes it possible to secure new conceptual designs and good patents. The case and results
of this study were utilized and verified in the actual work of the company.

Keywords: TRIZ, Ideation, Patent, Infringement, Design-Around, Concept Design, Technology System, Function
Analysis, Claim Tear Down
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Figure 1. Design Around Procedure
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Figure 2. Improvement of Refrigerator Home-bar

o] @3k o] 4 9 ML claim®) EA T AFH 02 GALE
Mde 7HA 1 Q). S5 A% 43 A 74T claim
“ o] Ao glol A& oh F& A& E3s) of 3k A
08 EFE A claimols H 43 FAHQAE TFHAT)
1A} SHA "k whebA o)A o] F-& claim©] 7HE W& W 9]
o] & 7IAA "t

A

oL
ofr
£l
o,
Ir

gl
nEe 2 [
o>

I TR Fe G
< THIAY &
JO R E o]
Ao A=W
S}A1717] 918ke] |7 Al = A& Aol ¢
m] o] ok, TRIZON A A -2 A 225l 24A| ) 2| 2Hl o] AZH &
A 25 8 5o B e A 0 ' EAEhE £/
wh2}A] o B] 2 (Ready Resource), 524 (Hidden Resource),
Y 2 (Derived Resource) 502 2573} o] 714 942k
dolgt w27 T duAt 539 FE 280l ot
ek AL S o) it o] 2| g Ao M E AL S B4
(Substances), U A (Energy), &-<H(Spaces) 3 A1 ZH(Time) 2
e EAQCE E7E 7 AUt Aol whebA Al 2E R
A A 2E Y 84 0 2 BRekal &4 3} 925 <Table 1>
HZEEY2E AL S AAH SR TEsto] A9 9
A g ol AR AE AN AU

AALA e BANAE A5tol ¥ 7Fsd BRI BD
F2 s 2ANEL AT 22 Pl Ak 53 3
AADE A FEA G )5 TE PRl 2L A
oft}, o]ele A4 L claimol A AR8 7153} 2} 7]
STAL AT THALS 5ol BAUHOE BEs
E4SAAH R REE slo|c Bk

o
-

() AL EA L 7| & 2H]
S}al= A 02 o4t
A& 9JsfA o] &

= O =L =]
SR 5 2Hd=T

o

afe}

X

24 o
2y
N
¢
b
>

o,
e~

A

r
X

==
o
o

It

I

]

iy
¥
30
rr
3!
j'Q, r

N
>

— = o

Needs Action
) P
Result <] Object 1
Element1
Event

Table 1. Resources Chart of System

Hidden
Resource

Derived
Resource

Attributes Ready

Location Resource

System

Super System

Environment

() 715842 71EA 28 2 g of e} A TRIZANA #A1 & &
AL sl Aade 3] 913 A 9] 7|2 Bt} 7] F
Aol A& A A A 0. & s Astr] ffsiA Tl o] T ol
He A2EE P8 T84S IR S FEAe
< getste] ZA A Baks A s S ot TRIZE
olglgt 7|5 A& Hste 71E A28, E7(Tool) 2 th/d
(Object or Target) “L2] 3L 7] 5 (Function) )] T3¢+ & 2] (Defini-
tion)= 7} 1L Y THGEN-TRIZ, 2020). 7501 & F4 7} &
= she] =77t ool Al -3 8t 2H-8(Action) = 2| W] &
th. 5, ZH8-l o stod th o] =2 2] 58 (Parameter)©| ¥}

+ A H e AHE A Gtk 7| A 252 U7 A

o3t 715 & A BT A AP A S o] &3t 7=

52& A sks AA Z o= 4714 o] 714 & 7}

t}. (a) E=7Tool)> Y= A} 28-S THEof U= A

on)a}ka, (b) A%l (Engine)& =70l 7124 54 F

3, (c) 2 Z(Transmission)= A7 2] 5&-& =70l 2

B 2 A Fsh= Ao, (d) Alo} F+(Control)= N7, A

£ o X X o b

gl
2 ot

2

7HA9 82 5810 Z1e A 28l e ke 7 s 7HE 4 9L
o} A=, F(Main)7 | 5-& T3] 93 7]E Al 2Fl-E Hof
Tt o)} 715 ER A4 e e THHE THLLE
o] A = <Figure 3>3} o] THE = 9t

Function(Sub)
Element4

Function(Main)

Object2 | 1 Trans-mission |— Engine
(Tool)

Element2 Element3 Elements

Function(Sub) Function(Sub) Function(Sub)

Technical System

Figure 3. Definition of Function and Composition of Technical System



S 33 A Sl A TRIZE A3 399 7164 ElE4 2 &5 38 4T 393

O

188 71&A 28] AdS 24351 claime 7]554 51
FE) 9 claim®] Y 7] Claim Chartol| A| @740 U =
P7] golstA] ok —T“*Olur HoAE/AE NZEH R

T Atk T3k claim B A2 Yol A 75 ThEA|RE
e e 8L %01 A B4 S 4 Al A
o]# 3 TRIZS =74 S &-8-3819 3|9 dA & staxt
st 71%Folv FA O tiste] 71& XshAQl B oA FAE 8
&7} H48E T Yls 715 S TS ol AnE S
T4E 5 AES FEHE 7Y 5 Aot x=3 3T A &
ol AAAF 20 ES 13t FJag-EqA o e T+
AES] AL AY AL EA S Bl A AA] 8ol AAM
7o) A7} e FAE AT 5 ATk

5

43 71584 74k claim £33l A}

Su] Aol o1 A TRIZE| 7]%5 w4 ol ut ARl E4 2] A4
4E2 claime Hh sk Aolth o] AERS A&

2 8389 A A ] 57 F7hs e o], 1) o
&A1Y 3 AR A 2 S A1

=8 9u)sit) g A 3 28 A d o] A 2k claim & A 5}
v 8AES7EH 9o A AHsta Fel A o' R
£ 3fjoF gt} YA 0 7 B35 9| claimo|u A FS] AL B
A8t 2710] gl7] Aol AW 71E 74 8453 F71HE A
UHEe TAAES 236k, 183 FARAER A
AT AEO R 7|ES GE A AARE HEA He A
S &4 9lt} o) AS 7]E A 2H(01d System) 3 A 22 A 2~
K System), A 55|} AP ES FOE 242 W,
A2 A 2HE ATES, 7]& A 27l AP E5] o tf &0l
2 g Aok 223 A4 A 2" EL 75 o wE 74

- . 1= e
8450 A wof <Figure 4>} o] T Ut
Old-System
_________________ New- . ... _._.
61'—‘1(0]511 012, 0El3, ..., oEln) | System-1 nF1(nElL, nE12, nE13, _, nBif)y \
i N
oFZ(oEZI, oE22, oE23, ..., 0E2n) 7 __EF.ZEIEM’ nE22. nE23 nE2n)>‘
\ e = I T -
B e e e pem e e nF3(nE31, nE32, nE33, ..., nE3n)
)" oFa(oEal 0E32, oE33, oE3n) ./
"""""""""""""" o nEn (nEnl, nEn2, nEn3, ..., nEnn)
oFn(oEnl, oEn2, oEn3, ..., oEnn) )

Figure 4. New and Old Technology Systems and Components

<Figure 4>°l| 4] 7]& A| 28l 2 o] & 8}1}2] 7]%5(old Func-
tion)2 7FA ™ Z-Z} oF 1, oF2, oF3 5 2.2 R dE 4 911, 7 7]
T2 T35 HoJ & 3l o] 9] T4 8. 2(old Element) S 714 1L
oF19] 7%l thate] oEl1, 0E12, 0E13 S0 & %38 = Q).
T M 2-& A 28L& F71421 715 (new Function)S A1 &
Ao 2 L8 Z 9l om 7} Z7bE 2= 9= 7)o thhe] nFl,
nF2,nF3,nfn 5.2 T8 5 21 i, 7 7)ol e e ek
(new Element)| A nF19] 74 8 4~E nE11, nE12,nE13 522

KA ATk <Figure 4> A 9} 2Fo] 7]& A 27l o] Y R334}
ITHLLE TY EFE Lt T/ 02 A2 & 7%

< Mg 02 7FA] = New-Systeml, New-System 2 5] &
T AU

5319 claime 7|€3 74 4528 #AE 7= 7
S N2ES T4 FHlE 2dg 208 T A AT
TS SAsiA GF 78S AU AL 5 AHEsHAl
Hot. et B4 9 claimC 25 7|5d THLAE
wafste] ANt AdH 02 FUFd 5 S It e}
A Z#9] Claim Chart$} o] EH 202 °“H%%ﬂﬁ?
e FAOE kA ¥, 7153 TH 4R FHdke
o] 3 HHAE B} GolstA & 4 Ut o Eﬁ*} 7% ¥4
of AAAQ claim ¥ AAES £ AT = “Claim Tear
Down”¢]2}al A 2J3tt}, Claim Tear Downe] Mt <Figure
5>9} o] 6GAIZ g oFek 4= Qi

)4

H

1. Sentence Structure-based Claim
Decomposition

v

2. Functional Element Extraction

v

3. Sub-function Definition

v

4. Separation of Elements by Sub-
functional Unit

v

5. Extraction of Functional Redundant
Elements

v

6. Selection of Design-Around Targets in
Units of Function-oriented Elements

Figure 5. Claim Tear Down Procedure and Method

(1) B4 7= 7|5k claim &3] : B4 &
A 244 = Claim ChartE 83} AU ¥
zpA el B S 2133ttt HEl A claim OH 53

710 5= T 840 BelE WA Bl

(2) 7163 84 $% : Claim Chart®] F218 748 400A &
B AEOR Mol djPehs FES B BAEFET
o FAF71E 02 FA @Al ST R TR AL,
AL FEA R 758 847t SRt A e
gtk 29 ol A7t AAAR] Ve TS
2o M7k E o Y

)34l 7%

Ao kAN FEG e E XFE 2
AW 75 A ogith £g] QRO E Fof Ao g A&
o & E3Hsl= 9019 334 42 FE7H Tt <Figure 3>
o] A 9} o] A& 0f(Action), =7HTool) & £ 2 EA0]
¥ 315 = Ak Object) ol Th-$-8He QASRE FAHE 7%
< Ao



394 Sehoon Cho

N2 Baj7h 2 4 e,
(@ﬂLZEB¢T$-444%H& o
2750905} 43483 e 59
A= GHlA 0 7 74 A AHE A A
A7 502 AZE 392, chime] £ 3
LA AT e &tk TR
e PO gAzt B A7t EAskes 5
&7h
(6) 121 2A i A - 58l s
ZMA?M&AﬂHﬂHﬂAMm
Az} A7 =g o A7 5 F7)% as|
Ao} 85147 27 58 el 71 EA, S48 B
EZEERERERE zmggﬂﬂdq ae
AL SR FRoE 12 Y AT 5
A4 8B 5F 8407
ol g & 9l o] HA o= ﬂ#*&ﬁliﬂ ELZM EH?‘-LP 9
AR S dljok stz AHEAS o] Aot Hh sty o] 2t
S AAA ol of e 393 A| 2] A8} il o] A E W, AR
A A A ol whebA B AAIE shs S5 A
A28 &4 9ok

o] 2|3k claim®] w3l &4 ol o3 B} W FA 840 5
of ofate] TheFet 84Sl thet A Ag BAE &<
o= WestA mteto] d & ok =3 7MY A=
upe} ohokgt el gk Zﬂﬂ, HY 2 A 54 3944
At YA tdstAl AED 5 e AAE A
<Table 2>+ 7]<& Claim Chart¢} £ 7-2] Claim Tear Down®]

tisted A= 1’4

o 55 =

A #HH3}, ¢ 7}

JE 2 TS0l A

A ] 5ol
8% 748

g ofol| w2} wHEoi3l 7]
?zﬂﬁ}% <Al

¢

e

i

A1 0 2 FH=EF F ) 10-2011-0042023 52] claim 1S o}
ot & THOE o] Fo A Ut B4 Zuj & Eiehe
A A% lll A (foil) Aol FAH 129 B3} 47
I ZE A AEE A4 713 HF EY(ollenE &
3o EH ﬂlﬁd A AANA =Y-T2A BE-A48 718
O AZAE BB 7] AFTAE EYE ol &3t 37 O

A AR AAA LS AASH] A ol & W= T
o] THIEE o 2M 7] 2 AR AA A TY-E oH
st A AT FA 7] 2 BES Y] FAR 71H
o AAFskE A& e, 128 2E9 %Erg AR
0] A& Claim Chart= “1'— H 5709 A8 o
27t Etk 28y 754 o & AN E SHAl 5]‘?4_ 1N 71527
528 BAZ A7} 7hsstA Ek 919 el A 7] A
SHE E21E ol &3t 7] 1eH A AAA 595 A A
a17] &t ol SAY R T Ho] TS Fo 2N e
TR Eele A& olFdh, ‘Eel= HAFAE A &
H R o] FAZITY, ‘ol &AL Tf A A AAA 5Y&
HEgh oF o] 3714 8] 715 0.2 U 4 T

0] ¢} Z+o] claim& 7]Z Claim Chart 2 23] 3}= 2 2.0} Claim

Tear Down B 0. 2 B35} ofjuj] 3t T8 o] 23| x| 1 74
9] F 5 Z7Feth o] 22 FYI A 2Hl o M i Y = 44 7}

ﬂ““ﬂ“ol WolAl= AE ul ] A o A A 2
T7} 371 Aot} &, AER 2 752 71¥ 0.2 claim ol A
moﬁ‘/}h AAE AT TR LA AA, A, WY 5 &olst
| Tt A =5 7Hs Al ok 5k 39 A A A L o
o] ABE AAA & A = A7k NIz, B,
4 52 X¥ste s 39 AA 8 tf-gshe =
o] My AAE A dARoNA A=) & 5 Utk olH7
5] 9] 7]3** A of] Thgk N

claim®] B39} Baup o B E

X

HEA 2jo] 2 B2y, A8 71E A 2Elo] Ao} E51 & SR 4 A T
Table 2. Claim Chart vs Claim Tear Down
(a) Claim Chart
Claim No Components/Elements Attribute
Pr General
a Special
n b
c
n
(b) Claim Tear Down
Claim No Function Description Attribute Elements
Fl |a General El1, E12, EI3
F2 |b Special E21, E22, E23
n F3 |c E31, E32, E33
F4 |d
Fn |x Enl, En2, En3




A Study on the Application of a Functional Decomposition Analysis of Claim Using TRIZ in Patent Design-Around 395

5. AH @7

18 (Graphene)2 2010 Qt=d] 7HY) 3 E28HE kAR
Ze S 1A e B FEE = B es
WO A AAA o2 Bol AHAA HAUT 1 o] % F&3}
= H3 A TgE A g ARl A XS e
o}, mm~cmu 9] thH 2 §A71eo] APA A AA AHEst
Aok ol e F7]eL o)y oA RHEoAd
FEolA Tkt A HxE i o2 FAE AL
2 =53 E35E 5 tHHong et al., 2011). thHZ o2
e 2HHe SulaSolA 1HEs EElst HF carrier
7)ol F-2aljof &8 4 Y= ol & KA ol 2t drh
olggt FAL T 5319 EHOE <Figure 6> HEEH
olth. 3¢A| 9 3H o= o] FoiA Yt

B At s e el A 13} 39| 2 A1 E sl
Ok AAE DA X3 E A B A7 AAE B A
A8 QN EE T Aot B A9 Aapel WS webA 6
A= claime 354 thet 2ol X3kt
(1) 7% 72 719k claim &3 : 559 5319 543 18]
13} Claim ChartE <Table 3>} ZFo| 2= Atk A
5-(Preamble) & A €] 5kl 571 LTS EEl8tH L, a,

Table 3. Claim Chart of the Patent

312110

50

Figure 6. Concept of Transfer Method after Synthesis of Graphene

b, 28] 74| £ T4 E ot oy 3]udA I
Ao} thFAd A o] BolstA| ekttt

(2) 7153 24 F% : Claim Chart®] ¥2]8 7422 57]0]
A B QRS e dRehe s FEST AA
5 x5hsle A &ofof dgsl= 21 <Table 3>2] Claim
Chartol] 97 &2 BAEFY 7% A 02 A QAS F53)
P=g

3) 3%l 715 B9 9 7)15H 84aE 7
o] FHeAE 5 WEI, AEolE XF8IE 71589
o] E4& $HAd3lt. <Table 4>+= Claim Tear Down 3 B 2
2= Aejolth. A& of(Action)ol] th3le] Tool# Object
o tf-g3h= 8471 §lE A2 claim Wol| 4] Zrola] «(o/&

217y sk 2] 3745,

i
N
=

{ Jjw_,
M
ik
ol

o)

2

Ne)

=

Claim No Components/Elements Attribute
Pr | A method for transferring a graphene layer (Dformed on a forming substrate, comprising: General
. through a first roller unit to @form a layered structure including the forming substrate, the graphene Special
layer and the first flexible substrate;
(@passing the forming substrate having the graphene layer ®formed thereon along with a separate .
b . Special
layer of a first flexible substrate
! ¢ | ®passing the layered structure through a second roller unit General
dl while ®immersing the layered structure in an etching solution, so that the forming substrate is General
(Dremoved from the layered structure by the etching solution
&0 and the graphone layer is ®transferred onto the first flexible substrate while the layered structure is Special
being @passed through the etching solution.
Table 4. Claim Tear Down of the Patent
Claim No Components/Elements Attribute | Elements
F1 |A method for transferring a graphene layer (Dformed on a forming substrate, comprising| General 2
F2 | (a first roller unify @passing the forming substrate having the graphene layer Special 3
F3 | (a tool unif)y ®formed thereon along with a separate layer of a first flexible substrate General 3
F4 throught a first roller unit to @form a layered structure including the forming substrate, the Special 5
graphene layer and the first flexible substrate; and
: F5 | ®passing the layered structure through a second roller unit General 2
F6 | While (a second roller unit) ©immersing the layered structure in an etching solution General 3
F7 |so that the forming substrate if (Dremoved from the layered structure by the etching solution| General 3
F8 |and the graphene layer is ®transferred onto the first flexible substrate Special 2
F9 |while the layered structure in being @passed throught the etching solution. General 2
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