
@mode]1 Ao~}H o 7118 gg]1+-DC~

nsf dial t""3"-fk'iv
Ca]1 Al.

()0) Ca]l o 71]u]X

2023 '8 3 4 9 og (09.03.2023) W(po WO 2023/033490 Al

(5I) WAI]=af nmv:

BZ9C 64/245 (2017. 01)
BZ 9C 64/30 (20 I 7 0 I )
BZ9C 64/393 (2017. 01)

(ZI) @1]kv),l~:
(22) W af] 4 «1 '4:

(25) 4v) 3 1:

(26) 0 711 Ja]:

B33Y 40/00 (20 I 5 0 I)
B33YJ///92 (2015 0 I)

PCT/KR2022/0) 29i)9

2022 Ll g 4 30 0! (30 05 2022)

S}~af

7)=go]

(30) amA38 3 fg:
IO-2()2l-OI17393 2()21 L3 9 93 3 .'03 09 2021) KR

(71) S.IDI ~ (v)al]g}~u (METAMORP LTD) [KR/KR]:
05594 A3+.; '0A] -veil 7A -',,l '0. B'0'1207 0. Seoul
(KR).

(72) umb 1] &}: 4 0] 7} (RIM, Mvoung Ggag); 05577 A]='qA]v'-;lnf ', 2} '5(.i, 404 0;. Seoul (KR). 4n}'"cf

(JUNG, Kivan Young): 05573 13 ~0. '10 7] v vice 'Aii-
" 22? I 2g, 403.4.. Seoul (KR).

(74) rf] uf .!: a] u w (CHOI, Seung Wooh): 05855 A)-v., Lu

A] Jul / liwl vhg?s) 7. 60).&., Seoul (KR).

(gl) +] c]W (hv '(-I - A]71 un'". 71 '0 0" -'-': a grg] 4
1 v]--I 31Lvg —.': -1101 I): AE. AG. AL AM. AO. AT.

AU. A7., BA. BB. Bfi, BH. BN. BR, B W. BY. B7., ('A. ('.H.

CL. CN, CO, ('R. CU, ('V. C7. DE. Dl. DK. DM, DO, D7.
EC. EE. EG. ES. FI. GB. GD, (fE, (3IL GM. (3T, HN, HR,
HU, ID. IL. IN. IQ. IR. LS. IT, JM. lO. JP. KE. KG. KH.
KN. KP. KW, KZ. LA, LC. LK, LR. LS, LU. LY. MA. MD,
ME. M(f. MK. MN. MW, MX, MY, M7., NA, Nfi, NI. NO.
NZ. OM. PA, PE. P(f. PH. PL. PT. QA, RO, RS. RU. RVV,

SA, SC. SD. SE. S(i. SK. SL. ST. SV. SY, TII, Tl. TM. TN.
TR. TT, T7.. UA. U(i. US. I/Z. V(', VN. WS, ZA. 7M. ZVV.

(04) 7] 7) @ (uf f 1 of nr Af 71. a] — - ai. 7} — al.

Ll] .r'1
] 0] !,i 0 =,'- af c]af ) ARIPG (Bw. GIL GM, KE,

LR, LS. MW, MZ, NA, RW, SD. SL. ST. SZ. TZ. UG. ZM.
zw), nt-fgl "I 01 (AM. Az, BY, KG. Kz, RU, TJ TM), nv

(54) Title: METI IOD AND APPARATUS FOR DESIGNATING POSITIONS OF 3D PRINTING SUPPORTS

(54) HJfif ga slf wJ. 3 0 I-'1 bat '] 7] rf] 6]A] '] ') 'at su '47]

u 110

uns -.

1 1 \
' ..

CC

(57) Abstract: The presen«menuon relates to a nietliod arid mi appmatus for des-
igftating tiie posftrorfs of 3D pmiting snppons. the appamtus compnsmg: a sup-
port-reqnired position search unit for searcinng for suppon-required positions by
detenmmng ivhethei an oi erimng migie foinied. nsmg ')D mode luig data, beta een
mi uiclme surface of a pnntout ami tiie Z avis of a vntuai plate is greater tlmn or
eqiial to a predeternnned value and ivhetiier the pruitout is a shape formed ui a
region separated from a model formed u inie peri'ornnng pruiting. a bottoni stiape
classification unit for ciassifymg, uito dot. line, and snrface forms, the bottom
slmpes of the support-reqnired posiuons ietueved by the support-requued position
semch unit: mid a support position designation nnit for designatuig support gener-
ation positions on a dot or luie it inie mmntainuig a predefmed nmaunum distmice
for the bottom siiapes of the dot and hne forms, and designatuig support generauon
posiuons on the outhne of a surface ii lute mamtainuig t the predefined mavnnum
distance, and then desfgfbttfng, for the bottom shape of the sutface foigm suppon
generation positions at porn(a mside the surface 11 bete t the nnnnuuni distmice be-
(vs een even tnvo suppons is mamtauied

CO
Ch
'gp

CO

Sf 10 kecefve SL1 mcdelfng da a
S1 20 Have suppers.feduffed pcsdfcns been retrieved
S1 30 Classfrbcgcmshapescf efn*eds ppcff.ec fed

0 sf fcdnf i ndsudacef ms
Sfad0 Designate support gene ation pesifcns fc bcffcn

shapes cfdcf Ime anc sun ace farms
AA Sfad
BB md
0:1: N

DD V

(57) JLa}A]. 31 sfl + 0 3D ul ai 7f 7] 0[] 0] af vf vi H1 vJ ai'] ai[ "I al
il D v A) lzl r, La et r]]a] L]cff 0[ el -.Biru 0] 7BA] Lft

9] 7}&La] m 0[[a] v 0]

Z
I

lam q 7} -] gf} ]c I
I fa '

I

I

at Atyl v cif-1 Let a] 7) a/mal] a)vi a[3= at ital 7[ 0] v.:-0 la)a}af
7] 7

[ Ll] ui a gf af ='- Biiil 0} —.
71 71 Ll] .di a

I
6[ BL sll av . AL 7] sf 71 1 lf

-r] 7] L '"- —
1] . I Sf] ia I ] 7] Lf] ul P .rf Af --f =I 0] ) c]

0 LI]ig " ral'l 171 ra 0 '''' " ' 'l mt)]a] I '] Ba 04&]

wlaf]cb] —:. I'0'-I I -"I ll /1 *1-:= " ']6}'~') ".."- —: Ai 'o'4] 'I 'I ll 'J "3

.]Al- .I aal, 4 .)Lflul 3]7) tbhaf] Ll]dllvl= . 71 7f a]NI ~]L[]

/I Q=L -'[0] fq A] "l--l 9] ui '} I A 0[I 717] Llf Aff at '] 6] 2 0 71 i al ~B ml

7]. n] i]rf] 7l-.".f g]7-7] '] 3 za-a[a]—',- c]7(]af] 7]7[Lg Ag
1] -r]A]="

'I vb) a].-;- 717[rl] .;-I 7] 7[ 3)H-:-'g g}ale] [cgdg' f is



wo 2023/033490 A1 llllllliillllililllllllllllmllllllliillllllIIIIIIIIIIII IIIIIIIIIIlllllmllllllllllllllIIIIII

'AL. AT, BE. BG, CH. CY. CZ, DE, DK, EE, ES, FL
FR. GB, GR. IIR. I IU. IE. IS. IT, LT, LLL LV. MC. MK.
MIT, NL. NO. PL. PT. RO. RS, SE. SI. SK. SM TR). OAPI
(BF. BL CF. CG. CI. CM. GA. GN. GQ, GW, KM. ML.
MR. NT.. SN. TD. TGI.

a 7ll:

"'lI] (~.~~ si]ZIFE(())



WO 2023/033490 PCT/KR2022/012909

[2]

(3)

(4)

(6]

" 1-'- 3D 'J "o" 7] 7] r]] '3 ~3 u&m '1] 4 ol- v~ o q E] u 7ol-7]] of 21]
— 3D

elu x]7]c]] -r]~] 7]sl ul-vn '-,1-a]ol] -1- 1-, o]uf

~]l 871&
3D:"elrot — 37f J o C ~~~7]]sJ E]]o]E] —,: 7]ul-o y Qookel ol ~, wf~o]]
'7]]~~1ol ool ]] ]

"-al] — ot-tfo]c]] — 7]-=— ot-oJQ w]]3o] +[oj me o y
g v'j — 3D

—2 el rot o
7]1 ~~ ~~ of: ~rot of oj o] E-] ~~ o)o]] 7;] 71 &~= 0]] E-] Ef ot o

]- --~ ] —, o 1] 7fpf' 3 ~7J — 7f7j~ '~-o--~ 7]c]]-Juf
oi al] ~1 ol W E]] o] g al]

— ol ~ ul.vn o ~a 7]] al E]] o] ~ sl ~o ~& o

-" fkEj 371 ",~ 1 E]] -] ']1% ~ 7]1- o] —j o (AM: Additive Manuf'acturing)

7]] -
o f ~J ~]]g- — 7] 7]] 7f o' — wofo] 7f- 7)cf vt- xlwl-

7]- o (Suhtraciive Manulacturing) 7]]:~ uo&~~ o ~ t-felt]-, ~~~ ~~& 7f o'1] +- uot-+~1 ——

& o 4~,— ='-SW 7f o'7]Ef~~-'=-E]H o]ul,l.+~fE]9 ~f 3 j~ol-W]7-] v~1@

— o]~~ '1 13D ~eJE]W] ~~ o'o]= 7]~='- ~~1 o 711
~ no~' '7fE]7lu]-

~ o 11- o 1 1 7]] 3 11 tkgf +~&lt-f, FDM(Fused Depesitiun

Modeling) o ~'-- -'-Puou" 7]] "== ~ o] -a]]s) wfofo] ~1=:of ut 71 o ~
"]-= 3D JE] ~Of 7f ~ '1 4 o o=1 &1% of~~ 7]] ".=-] ~ 'J 7]- ~'-—= =.~o o]

"~f. SLS(Selective Laser Sitnering) uo&~ -- ~ u" 7]]';== =0 = ol] oJ 7]] pZ
e]] o] 7] ~ 7J rtt zl -~~ ~~ oJ- 7- a~ of o] 7]] ~ o oJ- ~ ul- ~t o ~ ~ o zl ut ~- 9f

cf o"oJ ",~ '= ~l o -] o" o ] t-f. " ~1 3DP(3 Dimension Printing) +~ -- SLS

or f U] ~ of 71] 7]] ';- = ~J 7]] fz] 1- e]] o] 7] 7f o]. 1 -']]=- sf of j

o] — o -] o] 1-f. o] 9] o]] ', = 7]] "oU o] o 5 LOM(Laminated Object

Manul'acturing) uor ~'-r ~o" +o &1 3D ~ eJ "oi o 3 ~f o3 o w +~~ 7]] ~1 tl] o] E] =-

7] uJ o ~ u] otol. o1;a =- 7 f ~ 0]]
oi -1] x~~ ol ool E]] o] g 7]]

= ol. o] rf] 7] ~ o

ural rf 71]3o] wl oJ & v1 o q ~E] — 3D a eJoi o
7]1 ~ ~ o)=- ~ ol ufo] o] o]

7]a '1]0] ] n ~ elf- —:+ ] -i o 1] 717/f f v] -i Jk 71 1k
~g o .

7] r]]clef
o1 2]] zl ol W r]] o] 21]

= oJ- '= u u1 o ~ 7]] rrs r]] go zl ~'I o EJ

of —o-E] 3&f 3 o t]] ] 21]~-~ x]]~of(= — - (AM'dditive Manufacturing)

11 'o"-1.]- 0'll =~ 71711 71-o- o--~ .-o=fo] 7]=7] "]-

7] o (Subtractive Manufacturing) al]~ o —
] Q t-] ~lr] 7f o 71] or —

] —,

0 o-4~, —,5~ 7f o7]Ef~~ ~qu] o]U] l-ot 4fk]o] ~] oJ 0J~l o]]7) gq
~o]~/ o'o] 3D AWE)oil -i & ~o]:= 7]= o 71 ==

7]] ~ uo71 o 7fq 71E]

-] o ~]1 o"-1 — o o"-1 ]uf 7]]Kol] trfE] a -~Jr]. FDM(Fused Deposition



WO 2023/033490 PCT/KR2022/012909

[121

(13]

(141

Modeling) ot ~' - -' 4 ~- 0" w]I "== ~~- o1 -~-o]I 7) P 7 f of ol ~~1 ou of — uot-74 o ~
"1.= 3D ~eJEIMt-f 7f~~o] ~3 — o=I 71% of~~ 7]I"--I -"71- ~'t—:~'oI
"tf. SLS(Selective Laser Sintering) uo]-~'- — ~ " z]I "== u~n ~ o]],J 7]I PZ
e]1 ol 7] s= 7) t~n zl -~i— ~~~1- ~ & of o1 7]I-o — al-r ul-+1 o q
tf o"of ",~ '= ~l o -I o" u I t-f, " of, 3DP(3 Dimension Printing) +~ -- SLS

or f UI ~ of 7]1 z]I ';- =
vi] 7]1 fz] ]- e]1 ol 7] 7f ol. ] -']I=- wfof 1

ol — o —I ol t-f. ol 9] o]I ' = 7]I "oU ol o 5 LOM(Laminated Object

Manu]'acturing) o '-'] 7o &f o +7] 5 o] o oJ DLP(Digital Light Processing)
u]-7-1 ol o11-f

o]7]~l DLP r ''I 3D '"' " -'- I- —'- ''- '. I-I- 1, 1. i) 3D
v rjt -u] o ~z 2) Z ul-ol a1 7]-73 o s — -Efo] 1 ofu1 3) 7& go &I o]])f ol 3D
r~ n1 tJ uJ ol ul 7] r]1 ol EI 7g 71 of ~a 4) 7g 71 tJ ol ul 7]:— ol + ofo1 a]I Q-
A'o'o1 ~, a]I Jol "A'o~J rco]l 7f9] J —'7f—o1-'873 «1,1 —'&f7]7J, o&f ]

e]1 ol oI =-:-=:ol ml-of~&1 1:f

3D u. eJEI +3:— ul-+1 o q o17]I~ —o &-e-1 of 71 rr]I -o]] o1z]]~o]'i ol— ~1 ~]tf]71 '' A oftl- — 'g] ''I el ul of 7] o] sl-m

~roJ ~w~o1Elol oJ 7]] ~1~]Its] oo]~o"(9]-'n~)o] 7go171 74o]7] oo]E]1 m o tsls~]

"-'1- = t, 'I I,f o o ='- J eo +I 71 u 71 ]I =-o]I ~ i o]1 -'I,f 71 'l
oleo] elo]1 oI o]- uJ01 ol ~ ~ o tl- v-o]- 2o]1 7,] tJ ufsf zl o]

-&-@ ol 7] ag] EI uJ7] eo] s~ tJ ts n vf ~vu oI 7] 7] + o]] eo] s~ y] 71

e3 ~l-(~I 71 oS ot)o] ~1 7.-] n1 u) ol 01 t]l rt ~ = ol ol ~at&] es t]I~ tftftf-'=
o-r Iej J o o —.71 o o J] " 'I J=&1l=V I w7]r4]- ]1

o1o] ut- ygyo] w ~ ol g o] 0]I
— 8 70n]I ro] o e] zt- o'It]

o]st 71 o ~
x)I ~q o

0]I 71 of7] *10]I -e]I ol ~ ufo]Aj u- ~ 2ett o o 131 z~

3+-- o f ]I J &, tsl 3 )'-',=' 7]1+& 171™01 +]I I -'1 '+
~=7-] zf n]Ir) o g ~I 71 os os u) z1 o

a]1
o tl

o]1
— 71 7]-7 -I Gt.td n]]t) — n]I ~I 0]- )- — tftf 4]~w

i= 3ol (h) = o tsla) u) xto]1 et] s n]ItJ o u]I~]af i=u) o tl-Efgt] ~i= 3ol (a) od

(h)
- o tsla) ) o ofd -.1o]173 u]ef~ Aol

Grid n]I7] —:= et]ts n]1tJ n]I7] S'l ~ '~n=' — — o=1-7]I 7I 7]02 — - o~t o t-] 7I 7] t]]71.

7] "I7]7]I .-' W 4 71. o 'o I J~/,Grid ]I -'1 ~I I71. 'oo]l j J I

I ~I o]1 We)- 7] z] t]] '3 ~o z] '" ol :"0- -' - " tl
@ted n]I~] = 7]~]t]] 7]- 7]73ol o171-.=f7] o of7j 7113]ofz] ~-.=f = oS~ol

ut/$ &l- vo o1 tl
~~ 4ol (a) i=- ~u1 &o t]lg ol-to] 7J 171 oos +i o]1 r]I tJ ~ n]I z] 01- ~ u),o

(h) = 7J +o t]l& ol to] 7J ~1 7j os u o]1 n]It) o
n]I ~I 0J ~ u) o

4',) = u& w ]Ig o]~ I~] -i7jos~o]] n]]t) o n]I~]01 ~u& o tftl
]I Iu- I I j o -i-I o-r + o" ]I J /]I--1 ~]~]t]]71 A o ]tl I



WO 2023/033490 PCT/KR2022/012909

[I S]

[16]

[18]

[19]

[20]

[21]

[22]

[23]

+ o1 11 +3 + o]] — 7] +/+os / 71 tt]] 'il, -~r 71 o 7] gr/ =.oI n otto P] EI] o1o]

r'E]xl ~- o1+
7J ooI t]] -~ ol -i o] +1 ~] 7] &o 0 o] 71 o 7] 7] tf] 7f 7J o ttf vf o1 ~1 zf73 o q

3 o 1 1 ow," ] n o ]]-~ 1-i ] .1 ] 7] o l~f nf~J7f+]-~:r71 o'7']

1 i ] I
1 ] o w-] om ] 1 7]] 1

— 9f ~]m ~ f +]] I( Grid
rIIa z]]t-Il o w +]+]rf]71 ooI~o1&lt-f ol +o+, 9] t

1
o]o]] 9]-'ttg

0o, o1 t-fEft-fU] o1 ~ o]0]] e] t -foI ol n- $
~ + o,gt-f

7]~ol- t1faf 7to] o g o] ~= fo]7-] ~ ~~c~ ol o 13] 0)I 71]o] 7-ol &~+:x4 ~l-

z]] eI o w o 13] qI nI z) no ~]] m~~, ~] 7] +o n0 71] ol ~ -1 71 =i "o1 ql J]] EJ o

] 7] o" +n nJ~n1 & 211 t:f~~ ofE] Ef tr] 9 7]]ol ~ '~0 ] 7] o" +n 7]]o]noo]]A)

o11 7] (&dg&) ofoI o] P) &1 o I ~M wl ol] t 7f ~ o q]- a] Jl-(oi] — tJL ~H wf

0171) ol 73 o w 7f- 7] oft 0171 o] 1
1 t]] ol o] n L] ~1 7f — 71 0] o11 f

[a3 s)1 7] ~~ n-oJ]

(=, o] -oJ I 1 + tf] =, ol o'11 o' 7]] 10-20 I 6-01 I 2093~
21 o1m — — =,o] 7]]201 I-SO 125 I &

ugQ go wI-g] -z]

71~~4 WW1

8 ~o 7/]7[ +oI 7] oJ "f 9] 7n — ~I] 7n/ =- o]] 7 o]-7] r] ofol ol- - &I 7~~ 0 ~7]
1: n

1 ~l +o +a 7]] 1
~o]]71 +r! 7] efoJo] r +1 7] &1=- +o" 7] o]- — 3D

~J01 7]7]rf] -oo]7] 7]~1 tjlrrt r 'l-7]= 7]]-'of= t]1 Z Z.~do] o1tf
-1o1 ]. -1 -lol] 7f o I- I 1-o1 P 7f ' gM I 1-o1

1-] t]] 0] n-1-] 7] — ~ — n 7] of — 3D ~ &Ir 7] 7]rf] -r] A] 7] 7o1 n&+ "-'o A] ~
7]] o ~l t:f.

dw1 44 ~6
o]9f 7 —'' — 1 —of71 o1 I g A7;I]7;] o] o 7,] o]]ol] trf ~nI M nI/;]]7;]ol]

trf= 3D: A rt 7]7] t]] ol ~] 7]w) w1-w] — 3D n t91& tl]o]E]o]] o]-oJ "3 go]

7o/f J~f 71- ot-']:='v]]o] ~ —'1 Z=:-ol o]-n= o t3] 8 n 7f -'-~o1-'] 4- ol o1 o]7]

~1o] 71 3)E/147-] o-.171' ~«-.f tran o]71 oI o-rol] t0 ~13/1 t0~lo17]

0 — i== J-rJ -ofH 7] 7] rf] ". A. % ~] == ~"0 —.1 = 7] 7] rf] '3 '- -8 ~] ~1~0 - n; "i]
71 7] rf] tr1 o -oo] x] rtgr1 n o]] ol af] st wr1 yI 7] 7] rf] ."tt o -oo] x] o] ~] 7] zI wl- o

looVmrr','an%JRo ]1-11]oo4]
rf] 0]] 7) — t1 0 7) o 7] g O ~ $ o QQ ~D )g 73 PJ +$ O] 51 A]-~If nl-nt 71 Ag

1 1 1] 8'1 -8 1 1 1o1, J It]]-ol:1
1

I oI.W] f]-l]7]= 4-ol 9]-"

nf oI o 7] n O q 1 o ~P ~+ 7g wo1 Zl o3 O] ~oI ~olnnf ntr=t — 71 &1 inf, ~o 71 9] 1-

of ol o]] rf] ul- 7] +] f] 7g wo1 ~], nJ "f] ni-o]] 7'] 7] rf] 71 ol -] ~ 7) P = -rr 7] of—

1 +] ~ +] +~ ol — +] +] rf] 1 +] +] o1 r
: o" o"~f



WO 2023/033490 PCT/KR2022/012909

[24]

[25]

[261

[271

[28!

[291

»I-~J.JnI o1-21] =, o]- J]I-'I JI J] r[] ~]- J] J] er ~ o~I= o) w ol ~o o& o J] J],[]

I ] I ]-~ o-I JJk 11, o"~1 +]+Ir]I 1+I +I "o1-r, +~ 0o1r]I-I 1~]0o1+~o]]

r]]0]I +I+]r]] J3 Jo1 -il J]= +]+o1 oIo]] oJIo] JI-~-&1 JJ o t4 ]- JoI-J'I +I+]r[]

JnI &o nJ '1o] &'I -r] J] o]] &I &] r]] Jg +o1 -i] J]: &I "o1 o]-—

nJIO~
o] g] Jl- o r2.JI o r..'I JI o] g] go ot. ~ vg g]]g) o] o'I wl J,] o]I o]] rq

- ~ uJ

3D —'&Juo ~]~]r]] -i-I J] ~]~o1 o J] qD iJ c9INo c]]o]E]o]I o]0]. & ag ol

&o J]-uJ~I- J'I-Jro]: q]]o]L= o] Z~o] ol, o I3] ~g1 Jrr J'I- J- J1 ol j]; o] Jro]z]
: -I'-1 o] w] e)1 ~] u='I A) 01 w1 Zl ra r91 r]- re o] &] o-I '» o]] 01 x1 y] — 01 J lo] Jr]

0 — i== J-LJ -o] 9 ~] ~I r]I ". A. % ~] == ~'J0 —.1 = ~I ~] r]] '0I '- -8 ~] ~IJ0 - i; "i]
7] Jr] t]I irI o -oo] J] E&JII n o]] ol a]I s&JII y] Jr] g] t[] irI o -oo] J] o] JI 7] z1 Jl- o

I o o %mr r','m n C J Ro 11-] I I o o8]
J'I

I J I rl] J! r-'] : + +] ol H+) " ~ o" 11 +I +] r]] 3 o

1 ~]= +] +o1 o]~~, 4 1011-1 -I+] 1 o" 11 r]]0]]~! o ~I J'I +1-]+J ] r]] ~) i!]=
+J]o1 J~) Jo] 9]=" I-;] ~~4] JI J]r]] '3'o'8&]= J]'o'ot-~n, J LII-~4]"
+] +I r]I Jit-I I -nJ) r-'] 6 + +] o] +] n 8] +] +] r]] 4 o 1 +I 6 +] o o] +] +I r]I

g J,I x] -I-n —= u ol-ol-L]-

»I-9JnI o]-&II —, o 7]I ol ~I ~]r]]~1 ~] ~]nr -r oJ1 — "'~0o1 ol

drool

8 I-I] 0 J] ~ " -'I ' 0]I o" i] J] JI r]I -8 ~I JI "' = ~l ']I -'I :I ~] o'r4]
r]] 0]I JI J] r]] '$ 'o' +] = J] 'o'-o"0] oI

]
JI=~-zl ~3 —o t$ -]- ~~1] JI J] r]]

o! JI JI nl~ n
] ~] ~I ~] o]] &I ~] ]] Jg JoI ~] ~] 30 &I ~~ -o].

n J.I a g o]-p]

»I ~3 JIo=I-JII-'=, o"z] ~I~]r]] ~o]~I ~]'o'-'n-'=, U~]~o JIa-] JI+, ~I~]r]]

w]I-I]0~] ™Rol ~!& JA&]c!~]-- ll 1 ']&I= — ~l~]r]] 'PJI 'I&]& ~]J.o'o=I--:=

Jl o n- J.I o g z]-t]

»I " ol JII l=, 0J Jll -! +I ~] r]] 21 ~] ~]

4 o] o ~] ] +I II ~] I 4 'I -! " 'I = =I - 2] 4 ~ o -! ol ]

3 Jl] -'! I I r]I w] I-I] 0 I 'o -
i -I + n =- "-:= 'J =nw '] -n I I, 8 Jll -'-I

o1~io];1 .~o]I~) nJ-L]--n~--o]-;r~o1~n"J!.o3o! -]-4o! Jdo]====-]L]]

21n] & +1-! 5= rr]I ~o 7] +I +] LI] -r] +] +] z3 '' '= uJ rro3 rl] Ao ~1 ~) +o ~o"o]] c]] 0]I

*I ~] = ~] ~~ nroll o
] u&.! 9! = ~& o rr]-g] or~] ~I ~],I] ~] I-I] q ~].1

'.I J. „- J ]~J ~] &I o]] 9] n' ~] ~] r]] '3 'o'] &I = — ~] o1 of~~, Jo'"'-! o' u" 'I-

J ='- 8 8 =;= —; ~]], J Lll
" 'll - - ol- J ~! &] =' ~] ~] r]] -] ~] ~] r]] r] »] l ~] ~]-

-'-'= o'~] 'o n""-! o ~n u"-] -"-;
I

'=--'- 9"
I lr]] '3'o

~] +o1 o]--, = JJl =o — JoI O g 01 r]
»]~I-JIo=]-JII-'= ~la] ~]z]r]] '] JI z]~1» = J1JI-7 0o3o]]+)

I Jl]-! '-"+]~1nl

JoI o]I JJ JI o ~] gI rc] ~] ol- o g]-J.I o! ~] JI oily) zI Jl yI 03 o! »J-L]] g] UI L0 a g
~I- --I ~=' ~0~ ~I 2]- "-'! l 'I- &]&]r]] r]I3] l&]-'] S'I= J=n I

ILI-i=



WO 2023/033490 PCT/KR2022/012909

[30]

[3 1]

-t~ofrr], -t~%1 ~l —= 7 f o] o] -g 7J~/ — t]]~n e] x] t]] s]1 x3 o1 z] y
7.] gaol oI—= ~3 = — ol o g ol tf

Vl ~~ ol 711 V7] 7] 7] tf] -8 7] 7] 7ol-r ~"71 ~I nr+«] ~] t]I ol ~] 7] tf]

I I f 7J =I I i o n ~ o v" -I 7] n 5 '- o 71 :j--p-&l n ~ 71 I-
~i" nk "f] r I ]tf] $ o g7]-w 7] a@no]]~ 5+of~r gv]of+]

-I 711 tf] r 7] +] tf] 7P 3 8 +] -~ +] ~ol ol

v-1 o ~ zl o q zftf
o']]73-'I tl-= 4.7] o]] o]] '0='nJ, 3r o"]]7) o]] r&= 3D ~ vJco ~] ~] t]I % ~]

I o o n-'- 3D -'o 7,] 7] tf] ~] 7] 7] 7o'o" ~] o]] -I of 3D ~ +J "ol 7] ~] t[l 4 ~]

virv o]] o,lo]7$ 3D n,la1 t]]'] &] o]] -'I -f =r~ -I 73) fW f 7f i
I

']] o] rt-'I z~o] 'I===- o v] A'-'7]- '1 oI g o] Vol ~] o]- "-'"-~ o]

&1 +51 y] vJ+1 ~ol +o3 +1 i cai ~f rV o] 71 o-1 ol o]] 01 +3 EI — 01 +l.ol a] 0 n =- ~l-tl of/
7] 7] t]I -'rl A -r] x] — &~rl of — tl 7]] E&14 Zl 7] 7] t]I vl o o] z] ol ~] 7] al zl. o

v-l ol t]] ~ «nn- of — tJ 7]] rv zl tv a$ al 0]] o] l 7] 01 r lq]
I" -'I J ] tf] 73 0= -rr I o1- J -] " "t=;3 o"o]] 7] 7] tf] '3'o'8 ~]=

7] 'o'f~~, J 0o']] -'I ] 7] oo'7r
11 tf]o]]7;]=-, gaol.7] 7]" -o] 8 -] tf] 73 @=-

7] ofvJ7) vl o] 9] 1- fol 7ol o]] 7] &]tf] 7)+3 go ~]= 7] 7o& ol ~o- nl tf]nrem]] 7i

7] 7] t]I 7l- oI:] 7-] g =- -rr 7] of= 7] ~) o]] 7] 7] tf] 7) ~l g &]
=- 7] ~l —;f= tJ g]

=-

ol-Sftf

[32]

[33]

[34]

[3S]

[36]

[37]

[38]

ol ol o]] 73 ~'ol oJ Vl gf 7~ro] Ã o"]] 7;] o]] o] of vl ~l i 1 7) 01 t]I ol -I 7] oo'gaol.o]]

tf]SI]7) 7] 7ol o]&1 ~] tf] 7-] P6 -rr7] ofvJ7;] 7nl ir — 7J ~ol-o]] 7] 7] t]I 7) 7'o] ~]=-

7] +ol of 3D 'J "o" 7] +] tf] 1 7] +] 7ol vt-rV r 1 ~o +] n 7]] o'- — ~@] ol +o ol

t] t]] o1 o wl-g vl 7] ~7] o]], @ zq o wo1 ~ ol tf
"'- ~l nl ~l t]I -I I 7] ~ol +o o]] tf] a]] 7) 7] 7) o] sl ~] tf] 7) Q = + 7] of 4 7) U-1 o]

9] "
I l o o]] 7] +] tf] 3 1 7] 6 +] 7ol o" ~, rJL tf]-r 11

7 +] 7] tl] 7"-I

:I 73 0 = -rr &] of—= 7] n o]] 7] 7] tf] '3 'o'H 7] = 7] 7o'f= 3D ~ vJ "o'] 7] t]I

-r] 7] 7] ~ol vorrnv "'or+]0 &]] o'l o mz] ~] ~ oJo] 7] 7] tf]= ol ~oofo] ~it[] o]

j1 ~o o 7] tf]el + ol~~ 9] ~l. 81+1.o] g 03 o ~I mgfel + olt].
r— 1-r] QO 7f t-f r5']- 4 Q

l ~ ~,'] o] 5= 7Jl J *1113] 17, (9] — tW'I 3 o171- 7Jo] 7]=
al 0]] q o v] 0~1 71-i 7f m 71 o =- ~rr] ~

2—: 78 o] z] 8)l y] vJ7) ol xl ZJ i F1 ~f KrV o] z] 7] oV o]1 ol wl y] 71 7,] zl.of

81&i-(~] 7] ol &) o

3-o- o 13] 0]1 vJ «o]] n, x& ~r]] Q o
vt] 7] ~l- r rJL

4— -I &] '" o]] v]1 l —'l] 7] of '-l
5 — ~] tl] 7) p Q &] o] of 7] r] ol- ~



WO 2023/033490 PCT/KR2022/012909

[39]

[40]

[4 []

[421

[431

[441

[451

[461

[471

[48]

z-1 Al-7l- A &1 ot- o z1 go

7 o M ut-tu o] ot 7..
] o]] o]] trf ~ qD ~ &1 ut 7] 7] r]] o] 7] 7] A &1-7] rf] ut o]

7]]~1=~-1 ol y7;1 o gEf~t] tt vS y
P o -'1 47] o' 11, [of 3D ~J uo 7] 7] r]] -8 ~] 7] 'o' ~] -'1 71 =o —'

o'] 71. o of of ~
]] ] ol ot ~]

9 — 17] ~ ll +] +] r]]= +] o1 of u o o]71 r] @

-'O=-=]7] +H]~f-'V~f o1 o ~-] +o~ ~]~]r]]: ~] "oo] o u oo]71
go Sl. t u-]

.- ][o ]7] gol g]=i„-fo]q] 7]7] ]]=7Po1of= vo'~u —'~'~'of7] -Wol.-'&

12 — -17] ul-I t-f]-~i-o]] 7] 7] r]]= 7] 7o1 of o ~u& ~~~uo1 of7] r] ~l- t
wt-71-81 o]] 7;] 7]] o] A ol. &t. &1 z] Q o 7] z] P]] go 7]:— 7Pl of ut-ut o

~ o'1 71 -8 I -'

i'1 g ol] r]] 0]] 7;] 7] 7] r]]:— 7] xl of~w +1-71-01 ol] 7] ~ 7]] o] 71 +1-

&&~1 ~1 & ~ 7] 7] r]]:— 7] +~ ol- ~ o]] r g 13] of 7] ~ -l oo" ~i o]] r]] 0]]7) 7] 7] r]]:
7] +ot of — uot-tuut o ~~ u1 of 71 go ~1- '

ul-tu o] o101 7] o]] oil t( gP ~ u-l u 7] 7] t]] -r] 7] 7] ~o1 ul-nt o
1 fFfit]

o ~t o]t:f

[491 Ã o")]7/4]7) 7f+&]=-7]~~ + 1=- uJ7] =,'oof 47]4]= ~ o o171 %0]]

'f+~J '", ~ '" "=',f'o'.f~]=- -1-'71- f"'='+-] ]]'l- f"f. "'=,f, ~
"&]7)4]7) /f ~] — 71&" ]

— ~ '«17/4]7) = — ol "1- — -'1 "1 ~
7o1-]&]7] g=- of, ~ u~"uo1o] =,of= 7]m ~ ohio]]7] ~o~ot--] 7]~~ — 7f71 7fo]]

-o1 ]]
"J- 'o: o1 ]]&]=-o]

1
-]] 1&] Iol.--ofu], f--of7]]:=-? 'o,l -o1 1:

0]] ~~t 2] 7] t-f zf ~ of 7]] ~ 7- y1 o] u] w 0]] w~t ~] 7] ~-"ofo) o]-1:f rr o]-

o«]~) 1]~) ~f+~]=- 71& ~",]+ 17f ~ ~" o'-'1 7f o~k 'o'~~of&]] ']of7]
~of= ~2'~~] 71&" ~ ]" u]]w]= "'7f7f ~ul-='7]l '10]] '+ "= 71&"
+o] M rl] 71] 9] o] o] 0]] 9] o] of w~ 71 o] 1-f fr -l. ~ u~" o1 o]] 7] /f~o+] ~ ul.x~ ol

~oo] — 71«o]] ~q o]+]o] ol — ul o]] trfv]. tr xg~o vt]~o"o]] t4vf 0]]71+]o]og

11
~~a] otu] ~ 0]]'tw]~] o, ol.ol- ol.if ~ v1«]7)4]7) ),1

7]~xl +o] — r) 7,] aim]- 0 7,] al]:— wR 1=f71 Q0]] 7,f+sJ 7-] o ~ M u vl—

01 g1 ofp) '= o] w 7f of ot-o o o] 0]] o]- zl t] ca 01 ~ tuo «] 7) ol])) )'f3oot] 7]

+ 1-'= 3'- 'uo «] 73 o]] 7) ~=~~ ~] t-] -,:- -] u] & 7'-] &] &I -'-'= 0f +- ut'u o] - -1-'=

71~- u o)o]]7) ~o ~ot-o] 7] ~t o 7f71 7] 1] o]0]] otut-zt a ~ o]0]]S] = o]u]~
0]] +~ &] o] o]. =frt] 3t+o=f 7]] @gal] o1 o] u] g 0]] +~ &] 7] 1-f

—

rf a =—

f/]] ~ w yl

o],] ~ 0]] ~'] ~] o" of o) el t ]
r.. 0l ~ i J «] 7) ol] 7) / f+&] = 7]

-- ~] ol + ]

&

ut-turbo

/,f~t- — 71 '-of7]] ~ o] of7] ~of-;= ~1 ~&1 7]
- zt +o] ot tt]]ol] ',=

ct ops]7f -o-ii] ~ 7]] o]0]]or ot = 71 ~t ~oo]~ r]]«]+]o] o] o]]y]o]o]- 01-



WO 2023/033490 PCT/KR2022/012909

[SPI

[S l I

[521

[S31

P4]

PS]

P6]

P7]
P8]
P9]

j~) o] cf r cJ ~ ttl-rtt o]]7;] j,pLt=] ot ttt z3 ol cco] j,fr) o]] jq o] t
I o] oi

"I- ll trf0 "= 'l-i-," ''oil trf~f o]]"'.-Io-Iof- of9 ~~f»ol-7]] =--~c) ol~]~
8]] jl ~) x] o-t-o] of- -~l Q

l- «]7;]o]]7;] j,f+y] q oI ~ ol o &t]~l. tJ0g=f jll 1-f-.
711

c =f j]
,+ — ol- +go] ~ al — »..ol-~l-»f R -&-oJ ol]7;] "-tc jl alt-f cr». t91 &).1-f o]

o I=- o'«17) o" ll 7]7]]~J 1~] -1,' == "-'-= 9~] ~J7]]=-~ ~)-»7]»~
of of — j&l o ~ c)] jt tc] x] *3-ofof- oftr] ~ ~ o'i n qjt o j cr ot n

cl 7]] ~ ~-ol-~1 j] ocr o ~r oi ~a cr = jf jt ol P j;1 o j- cr cl 7]]
o Ll

ctl- Rt ~ oi jl o ~ 0]I j,i q o] of-

-"'-,", - o'«17)'I]71 jf o ~1=- +'o'- 4] c]]o)- - U]jf "-"~" "-'-i"=
~ol «17) jt~c~ oI +o]-ofo)-o] ~~~1 +I o] -»i-o] &] 7] t f,ahoy] — jj] o ~7]
7;] ~ &+Ns] o]U] cr e-go jt- rgb oft]»f

=,l-,«]7;]o]]7;] j,f+y]= «]1 «]2 zf jco] 7~ =- ~-of=f- cco]-
&~1- -7 j1 o j-=— —

~as trol of — cll jf cc':1 + oi z]oJ)- jJ-7] ~jt o j o jl7]

o o] a o]] —I t1]I V(+ol +] o] jf — o) +JI ]- jJ7] +o]- -o— oft f o] + jl o j — t f ~

+ o- -~-t &] V ~ol — ~+lt o ~o) jf++Jt:f o]1= = o] ~ ~"rol o] /~A

rt-r] ~ j o] f I c U-l f «]( -tc j — «]2 j1 o j-~ vied'ci ~ o1~&

+~1 ol 711 «12 7 ol -o ~ r «] I 7 ol -o ~ ~ ~ol tJ '~t ~ oi c
m u"~l o] ot~t j] olio]]sl — o)- 7]] o] j] j] c)]jf z] z]0t ~ oi ol crt o

7]t=t] 0 j] ~ jl ol o)-t-f, 0 7] 7-1, j] j] c)] 7]t3] 0 j] — j] j] cf] o] ~l ~t- » r3ti o]

7]] ~ go -cfo]] trf2] c-1-gf j3 oicl crol p ctctq ol oi ji j,] o]]o]]ji 7] z] c]I

401 o]z] 1- o]oil z,l- jJWI-',= jl o ofc]ct] cfo]03 ot cl 7103

pot-01 cl obz,l 03 j.t.o] ~J '= oicl
c 0l- z] 7.] c]] 7] 13] g 7] ol ot o] tt)- z] = o =I j- 7] g g jJ o] r,l cl
cc zl » So]]» j] &1 til uf t= I, 3/11 o] +] +I c]] 7] t3] cJ +] ol +t(5[P, 52P, 63P) o]

mr]& j '2:~ ]m I ]-»,3 11-1 I I ]] 71 10 I oh™t(5(p,52p,53p)
+J I] 7) o cf » +- of-',= jJ j't'ai r'4(g4p) ol 0l ttl ol jd t't] — ~] c]] 71 / & jl o] 0l cl

rc0l » 6ol] j]&1 ti] uf j~i o] 0l tt) go j) o] 7f jJ, 0l-
] c]] 71)7f &I-',=

zl j.l- 71 03 ~
(g4p) ol » ol o gl j t 71 03 wl uC(6PP) o~~] z&l-rl

+ ol

l lp z] 7.] c]]:.0 o ~o] j] rJ jti ~» l2p; ] 7] Rol jol-

(3p: jl~]c]] ] jl j] .'9

[6PI

[611

ol of st '' sl » Ul- — jcj ofol p ctctrl oil tcf + ii] +1 &1 01 ji 7] o]1 5 ~o «I ol

w~ tcot cfog]» Ul ~t'2 o]] ~l 7]] &~~o] S=— oi of 7] Lf Tt 7 f0)- 1~ jot o j-'= w oi 0l- jtw
e1 ~ -= ~tt o] of ~~ o] ol] c]] 0l- ~ +-~I — = ~~ t~ 'g ='-;f 71 X 0l cl

1-, P ct'd=— ~~ tdot ol] o]7) '1-c0~1 -o-7] 7] .* ol] $ 0l- ~j «] jt 1 ~~'ot
I

&-



WO 2023/033490 PCT/KR2022/012909

(62]

(63]

(64]

(66]

[661

(67]

[681

ttto1 o] o 7] — o 8 ol t].~U uo)-t) E] 4 o ~ At-g]I o]. s3 vJ o g$ ~t. o).t] tt-g
wl uizJ t tJL

o M Hi-ol o] AI./I- o 1 2]I o] o]I
mt- ~ ot t ~

o] i] Q @ zt ot ttH

&j -t-&J ol o]I o] o)I ~ tt ot o] AI.+l.o] i)I o)-E] — 73 o ~ 0]I I t E] o] 5] o].L] &)

o o]0]]ol- ol.t-

el oI o & A] oi] oi] tt]. 3D u. eJ El z] g] t]I *] ~] g] A3 xt-~] t]I u o]

y]]et=~1 oi +~o1 o t]-E]-it) v qq -tt13 t o]t]-

-' —' -= o1 -, '" o II '(= 3D J "o ~] ~I t)I -8 ~] ~I 'o o ~] =- ~] ~] ti]

s1 0 -oo] /] Etxtt -u
( I IP) z] 7] nt wt- H u

( I 20) i'-t 8] 8] ti] go ~] 8] A n
( I 30) 3 0

ol- Rt- ~ ot EI

z] z] t)I sot o Q ~] El-hatt
( I lp) 3D u ott ~l ti] o] E]o]I o] og B o]

~l. o-'I ='e]1 I:--I z~o] oI=-,-= 1-t] S 'l- &1
I u oI,ol~] 0-i=

u)-tJ o] o] z] z] t)I A o ~o] ~] = sl- ~ll ot -E o I t]. g] ~] t)] ~1 o qo ~I

(I lp) ] oL ~ &I ~l
I t(), o] I +o-r &] &It)I

' -8 ~]-& '" I

ot EI oi]:— o] ~I ~] t]I aot o g ~] El-hatt u
( I IP) 4qt:— g]

— o ~ o tt] &)I

= ~~~ ~o& ~l Ao
o o tt] a~t 7tt y]-4qt o]wt-oi Wow ~I ~]t)] ~t o go ~] ~

I o]&a o ]s)1 z~ 7] 4q o]t]]ol Aoz z]z]t]I ~ o g~]y] o]. I ~3 o q
u)-tJ ~t- ~~ ot El .

=, I-il, Wl-+ X]- — ot o] ~ ~] ~] ti] ~it o 1o ~I 2]- o]. I ~~1 o ~ uo)-1:I Pl

o-to1 o ~]~]t)] ut o go~] q ~~~ g-tat. ~~t. oIt-].

tt ol. 7] z] t]I at o oo] &] Etwtt u
( I IP) 3D u zl E] o]:--B o] ~I opt EI o) Sf ot 13 s)

to c3ti~]- .a o] z) oot to]I oot ~o3 +] oot~ot-ol g] o-]-ut-g uJ-tJ o] o-] ~] ~] ti] ut A -oo] ~I
=-

et ).tt vt- ~ ot t]

] g) 0~3 wl- u u () PP) '= ~I z] t]I:,1 o o] &] F1 all t
( 1 )0) o]] o] 0]] E1 All &] x] z] t]]

o] z] o] ~I g)ot ~t. o ~t w) ot U) o3 t]]& u ~ zl-t] o)-3] 9 ttt-t0 o]

ot ~1 A] o]I oil s3 —;=
I i) ot ~ -tT —'r()20)~l +] +I t]] ~1 o ~1 +I o] I ~3 + 9=

ot U) 03 t]]~ u ~ o]-~w ot z]ol- o]ol] zl-~1S]t= il o o]-t]tt] zt z) ot U) 03 t]]

'I 9] 'I] - -"] '] o o -~ 7
I

-' I

&] &I t]] '] ~1 &I &'()30)-',= ~''« t]1]:-I i) & o"oi1 t]]-I]~32= v] &'-] &1

:I ]] 10 ==- 't- 1o-1- 3
" "-' o ol] I ] t]] 3 J ~1 I

== I o o]-~~

03 ti] o] ~] z) 0o3 wool] t]]0]]4) -'= 7] gt o] &1 =] t]] 7]EI = — t-&] o]tJtg) UJ o] 9] t E] oi

ohio]I z] ~] t]I ~) ~t .I ~] = ~] ~t 01 ~~ U«]] oi] zt ~] ~] t]I i)- o]:I ~ g] q =

.8 &I-;-l.;= z]~do]] ~]&It]] ~W *I

+]I —
I —~l=, +]+]t]I w]+] I om()30)'2 ]+] II ~I ]0 I o -t-] '~ o=

iJ 214% ~] 3 -'I= "tl. =, ~]~It]] ']~I ~l't~u()30)-',=, 9'lI /1~1 tt]&]

'."I, ".~~21=]~l-.l- J &.'=~J J(&t&)=-- t(E]- ~l~]t]I ~]%0~1-] ".&I I--„-

ot
I

~I .I ~] oi] ~] ~] t]I ~) ~t .I ~I == ~] ~os,- o t] oI tq1

~]~o3V()30)'=, )O'II ~]~J "]&] F', p13~J ~1&~]. U~l@o t&oJ ~ta
~] ~1 t]] ~ltt] 4 ~l 'o -t I ~3 & 8 ~l t& E]-- o]1 o T'I &I = - ~] &I t]] '3 o T'I &I &
g] gt &t- ~ ot t]



WO 2023/033490 PCT/KR2022/012909

[69]

(70]

P2]

P3]

P4]

5, ~] ~] r]] 1 7] ~] ~ol-r (130) —
l l ll '] +1 ci]-&]- 7ro], J(l lpp) o]

& &3 ( ) l l Q) — tt]- n]- 71 7] C)] g t3] rJ 7] o] ~t 7i (L] rJ 0'l o1 7] 7] CI]
=- og nl 73 o

~]~]r]] 71-7)4= 5o=]7] -Ha]] 7]7]r]] 7-]t3]@7]-o] ~n o-I =" tt]]~(q]7Jcl] 80

7]—„)„-- - q,l q 1(l)20)q] 9]= «]~]&I] ~ 1~]= &]~~~lc].

7] 7] r]] -r] +] 7] 7ol-ni ()30) — 12ol] t w] &1 ia]-9]- 7~1-o] 7o& ~l-71-W

n"(600)Z]- nJ( l lpp) — g w] ~n- — 2]] nJ( l lPP) )]-n&o]] o] nJ7] 5&] 17J

7] 7] r]] ( l l 20) 'I 7] 7] rl] 7] t=r] 0 7] ( l l 20- l ) a]- 7] ~] 7], t— && ~l-7t 01 ~t at-(600) o]

n +] n ~(6)0)k "I] n +] +] cl] 3 1 +] ~ +] o ~ ~ w~] (l+1 +] o). 0 7]+),
gl g.(600) o] go 7] ~i 71 yJ Alt]] o] 7] rrl-:rl o o 74 ~o g$ g]l o] K'

ol ~~ ~l wl 7&at xl wl (600) o] -oo] 7] 7]- tt) 73 &1 ol] t$ n]- L)]-nr 7] 7] C)] 7P ~l ~o] 7] trn)-

'8o&] =- ~~] ol tl]-cJ ~'1 t-]-.

el- ii ~ a& 1 o]] t$ 7] 7] r]] -r] 7] 7] ol r (i 30)=- -'3o]] -'7] sl tl]-9]-

~7t¹l( I 300)8] 7'I ~ 7]] I 7] +nl(1310)nial +o& o]] ~) & 7'] +ol 2] 7'] *+- — 7] +&o]

7] 71 ol]7;] sl ~t- 1 aot o] HJc]]r] Ul tt) o ~ 7] 7,l o] z)()320) o ~@~a 7]. l.o]

J(l320)&] z]z]r]] 5 ] ]z] I 9] n 3-~o] nlrb] — n-~ n r

—Po]$ -t i~J
/]-,] o] ~ 71 ~l () 330) o

„I] n 7] 7],I] 7) ~~ ~] ~] ~ 7] ~~ n~t -n og t-]-(q] g] q] o]

) Q ¹l) "r ~l-, 7] 7] rl] -r] 7] 7] ol-r () 30) — t ]4ol] '] ~1 ia]-9]- iJ-o], l 7]. 7] 7ol

ol] 9] g] o] ~ w) p ¹l m 7) 1:r] o]-7] ~~1. ™ ol ()400)o]] rl] 0]] 7( 0]] vr o" ~( )4pp) o]

~7]]+.'" —: r]]-~ ~]~]r]] '3'o -W~] ~ ~]'o.'+ Mn]-(&]9] ~]o] ~10 ¹2).
~" o4] t0=3p J"o 7]7]r]] -8~] 7]'o o~]-'I V~]]"'1

-1-7ot 'll r]] o]]7) '="0o o]-71 a oJ-r],

-8=' ~~ o]-nJ 3p ~&Eo 7]7]r]] T']~I 7]'o'o"~]-'] 71 o =— ~'4 71. o 0J-

-
o]1 ol oil c]] 0]] 73 +~ 'no ~l-r] w 8 o y n 'no o] &1 +] +o rl] oil a(al- 3P c c) rt

1.= -l =].n .]] ] o] o-t 2]]
. ~ ~]

~-~ o]r]

3P ~-+ o +] 7] r]] -r] +] 7] ~~ +" +] 71 l= 71 c I] 7Jr]], 8ol] -~] o]-i=

o] — - ']I o] &] -1 — ol ~o ol ol w& 0J =-]--; = /1 ol 71 o c'I r] . —, 3P ~ g ~1 7] +] r]] -r] 7]

7] +ol +o" +] 7] w
'=

71 —, 7J 7'r-r) m g ~ma- — o] ~os 1 8ol]

o]- n o]] O] ~
7]] O] St O g y) 7.t O) ~1 r]

~ 8 oil ~ ~] 0J i'I ~l 'l, ol c'I - - ']I ] -'=, -i=2, CPU(202), ROM(Read Only

Mcmtrry)(204), RAM(206), W~ ~ l3] ~(208), -'& 0 +](210) ~ at-'=r] ~r¹J o]

ol----]I I-: —, 9]V 13]~(212) 1E)4]']~(214) "~V(216),~~V(218),
71ol 'r(220), — -n] o]-c'-(222), ~n~ %~(224) ' ~J''(226)~ 7~

cPU(202)'=-, 1]7Jr]] ) J ~)0 o"~] I= 7]] I o ~]~ 3 71 o ol I,RoM(204),
RAM(206), 71 o'~(220) "-:= 0-rt3]5 71 n~- I]~1](228) 11 7]=i J 7] o

Ze&to]] 7]~-o]o] 71 m.r,l o wo] wzr z)g rr'= ~ olrt = 7]]o]gr]
ROM(204), CPU(202)o]] nJ)-& y];= v gZert o] 1-]- o) ~1 ol] o]+o]-;= r)] ol E) -o--~

&3 ~l- -I-;= 71 o'J-~]-] '-'] olr]. RANI(206)ol]-;=, 0] &Jr]], CPU(202)oil nJ-n-&] l=



10

WO 2023/033490 PCT/KR2022/012909

[76]

[77]

[78]

[79]

[801

[811

[821

[831

[841

[86]

/no]if U &U~n +-')i ar rr]] uJyfof— Jl- ufEfu] E] — o] ol z] zl

vE o.i ~ vl O q Z] &IZ) 1-].

'1 ~ '- =-, l] ~Jr)], ~~=-'1 r1]']E] J-o'1 zl—ooJ +~ ~2 ts] ~(208)=-%-.]]~]
~'=&1t-f, oi-'1 a~& u] ~(208)— o]]dr]] ts E]z](210) —= ~a]]s] u]~/~l

r1]o]E] x3 yf g] oi 9] u& ts] ~(212)o]] x- XJuf yr og

@-r (216). ~f —, 1]~Jr)], of ~, 7]V, E]&] a]]"']&] a]]~

"-']]ts] o o] o]+clif vEol- «cs-~(2(6)~~]= ~~9]~do]if & u1 o] ~l~s-f=-

o] o ol l ~1] l .I X5 o ~I ol-=
& l ~f o of E] i rn ~J rn 9017f o] ~o'~rt ~ o~luf

-or~i-r(218)-~+) —, o]1 &Jr)], CRT(Cathode Ray Tube), LCD(Liquid Crystal

Display), PDP(Plasma Display Panel), "E — ELD(Electro-Luminescence Display)
='l i]~-.e]]o] I-~]vf o]+-E'if."n,)- -o-~- (2)8)~~1 ~-]5if
41 — ~ — -'l et-] o -"-m I l "E= c)E] — 'l o]~-E « "1-

vl «~-r (220) — ~ o rile]E]== ~] ~i-ofv] -J o)- "oi~] olil-. i] «~-7(220) ~&3 =,
o]] ~Jr]], HDD — o] ~l vl i] «~ i]ufo] ~yf o]~obli]. "Eof, v] «» —

r (220)mid
SSD(Solid State Drive)if RAM il ~-=7 —o-l uJ'l] vl «i

ilute

ol ~, o+vl «t

ilulol~- "-= =1-~f2] /1«~ ilulo]~ o o] o]+z] ]

- util.
- -fol 13 (222) — =1» vf=ool- v]=n]] ~]] o1 E]~u] — — Z] ~ 0]] 7]](228)ol] v]=&1

oK: 'J -, of~3 f " E]w ]5 V] w ]]+]1(228)1] oMS V] ~ of o +1 1 1.

1 T ] —:— 'l == 0]] ~]1 (228) ~ ~1 =, ]] ~J rf], ~f 2] i] ~ ~, =~ u] ~ Z, =.I ~f i] il ~ ~,
]] 0]] '] o o] o] + &1 if, "E o)-, E] ~ u] - - vl = 0]] 7]] (228) o]] =, 3D

'- J o ~] ~] r]] ] ~] ~]+o1 o ~]-] o = Tf+o1 of.= -'-&-& "o] ~) o"~J -t

- ~~ ~(224)l=, 11 6 r]], USB(Universal Serial Bus) ~~ ~, IEEE 1394 % ~,
SCSI(Small Computer System Intcrfacc), RS-232C ~~ ~, SEl= 41 o r] o cJ~] -o-,

~19 'J-- ~1~1(230)=- J-"-of~] T]oJX o]&1. 9]V J-"- ~1~1(230)2+)-;=,

]~Jr]]
—

&E] =,o] o]+~J
o ~JV(226)'=, r]1- -w1:/(232)o1] =ol ~] -rl J o ~J &]u] l — — 1&l

~o ~J~(226)%~3:=, 1]~Jr]],.8 ~J S l= V-~~ LAN o o- J ~]X., WUSB(Wirclcss

USB)R Kw) y] g w r]] z) sf z]] a o] /R Kw) g] g o] o] Rag = o'I
E]

]1--~1:I(232)l=, ]]wJr]] ~r " l= -r " 1] --] =1] ~ 1 r]1--~1 =/-o]

o1 o'D 5 o~ ~] ~] r]] ~] ~] ~] ~~ ~o ~].] -o-f-I:]19 o]l r]]0]]~)

SE 0I ~I-EI ol- 1] o] -' '-']] ol u] '-' --l -' =.— '3 =I- ol-', = uJ ao«] il-, &]1 K ''===+2f=-f-:— J&o -o-.] 2]- o -ofc].
~ IS

~ = S eundo o&r& x] ol]oil trf = 3D v 4 z]z] r]] l ~] z] wl uo @~- — ifEfd
o] E]

of J 3D '
o l lr]] ~] l l o o" l-:=3D ~'~n~o r]lo]E]=-

o1 A ul-'=z] (8 Ig I0)

3D ~- J oi +] ~] r]] -r] ~] ~] ~o1 ~o" ~] ',= 3D ~ o~n +o r]] ]E] o1] -l 0J ~+
-] =-„1]o] -l Z~o] o]~-: — ts] g "-l yf ..l a), ol o J~]



WO 2023/033490 PCT/KR2022/012909

[86]

[87]

[88]

[891

[921

o]-r "- =-K o] 7) 0)1%]o-I7) ¹oI UZI
» o3J~f ~r1o]7) oI Moil ¹I 7-Iy] &I ~i oi 7]

I r 5 'f J ofH +] +] t]] '- w] +]5 0 ofcf(SI 620), o]]: =— o], 3D «+JcI
~] ~] t]] 1 "I 7] 'o1 ~o "] =- 45 ' 71 o ~ o q a~I 7r ' 7'1 o)- 74 ~o o @ 0~I

7f 45'] ~ol-o,l 7'-t 7] 7] t[] &g k g 7] ~ PcJ of~~ 0 g s)1 71-i

o+ I ]tf] '=',--'r]7]7f of&I;1 o ~:4cJ&~+ olcf,
3D ~ ~J "oI 7]7]tf] %~] 7]'o'o"~]= 7]7]t)] q;- g~]7f c'~'zi 7'+ c"0&i

7]7] I]
'' A--8&]-']:]7] oI o —'4 ~~ '~0 4 ¹oit]]:~ -@oi-tf(sis3p), o]t]],3D

+Jco 7] 7] tf] -r] +] 7] +o1 ~o +] 17] ooI ~o ~1 +3 " + ooI c]] ] 9] o]]

oI Jl- O ~ P Rl o'I C].

~ o ~ 3D ~I "-I 7] 7] t]] -87] 7] "o1 ~oI.7] = 71 "9 +3 ¹I CI] o] ] 7] oI7oI-W]

71 ~1 o] &1 ~] ti] 73 p 6 Tr 7] of o-I 7-] ~o1 tr- = ~3 ~oI-o]] 7] 7] tf] 7g ~oS

1 +]: +] +o1 of~~, J oi t]] -] 1+] oi o" il tf]0]]7] —, 7] "1 o] &1
] t]] 7) 2.]:

+7]ol J7) &-o] 9]=" ]-;I ~~4] 7]7]tf] '3'o'8&]= 7]'o'of ~~, 3 f]-c4]"
7] 7] t]] 71f-'] -1 ~7) 46+7] of=- 7] ~n1 W] 7] 7] tf] 4 o1 -'r] 7]6 7] ~o1 ofcf(SI540).

+7]] ~~ — ~=- 3D ~ ~I "'] 7] t]] -r] 7] 7] "o1 o~7] = 7] 7] tf] 7] 11] 4 7] " ~ -I

~ 7o 8 o;f 7) 4 ~ 7] 'o''r '~tf. ~- 3D ~J 9 7] 7] tf] 4 ~] 7] 'o'o" ~] =-,
w~ 7J 7) Q 7f

offal

7':A-%1 +3 (7o -m) — rcf 2]. 7] 7] tf] 7] Q P 7] o] a~I 7o o)-m m1 o] 7)

-r] 7] '8] 7] 7] tf] 4 ~1 -r] 7] = 7] ~o1 ~r m o~1 tl- ol g] 3D ~ eJ co 7] 7] t]] -r] 7] 7] "o1

o~+], 7o wr+J +o-~71 U7'1 oi +o ~ ~ I +m, +] +] t]] 7] 14 +] o -r o] +)-~

&]t] I 0]] o 1+]:+]+]ti] 3 o 1+]~+] o w t]
"J-,3D '

o I lt]] ~]~] I o o ~]-'= J-I ~1='='- rrf~f

7]11] 07]-'-I ~I 7oI(t) CJCJoJ- &] 7.] t]]=- -J0''.]7] t]] 7J-71 0-= 0 —
o171 T'] ol]

I I-'] ''-'] --,']] 't(&]&Jt]],8Ol)a ='71-=) i.„- "'o] J
']~]o]] 9]=t7J 7]7]t]] '3 oI ']~]=- 7] '~ »~"71& 1 1.0f ")=' 7AM='2 —'1,) 4" o]l --=f )+3 s'-]=' 7]&lt]]-'] 7]&lt]] 7]11]07]~f 8&] I

o u"7] o ~J9id -"i+] u = ]]m ]+] I] 3 o ~]+]~ I o wt]()+1 I o).
ol-i] 0 uti0 oi] xf ~ 3P ~ 4 cI 7] 7] t]] o] ~] 7] ~1 ~I-~] — ~1 ~I-7I 01 oi] 7)

/]]-] '-' " ) o'll J -r
I o&] I

-"— 7] o"-] '-' "
il 3 o o"-]

Vt t]] rJruing O g 7f orgo Z3 o ~ g ~~ 7f forgo Z3 ."f 7] 7] t]] 7] g g 7] o]

S1~ 3=o] i-cf = =o =B.-;fo] -c3.~1 o=/fo]o] ~7)- o 9 7]&]t]]

~&I +o -r] 7] & 7] 7o''t gr] (o]] 9] 7]] 'I ~ &) o-] ¹i) rc ~k 3P ~ 5 o 7] 7] t]] -r] &]

7] +.'i ~] l = )21- 7] ". -'] ~1 7]l o] ~ ~) 4 ¹) % 7] 11] of 7] % J- o,' o]] t]] -I] 7)

-o]] cl o0 o1 o] o
7]]

- -7.1 A o cf]1j 7] 7] t]] 7) xl o] v]g 7]

xylol-

o1t](o]] Q]

7]]o] ~ ~)Q ¹2).
71~ zi- nl.@ o t] oh',l ¹oci. o w-0]] «-g zq ¹o ot tl o]]

~= o] M ul.rA o]

I]=- — ol- -'ll I, '' 'll 1(Firmware), ~ ~ '1] I l= & Al=-] 7JK"-o o]]

o] 0]]
I o) wl ~ ol t]

o=I-- ]] o] o]] --I J ~ 4-] 7I+ ~- ~=''~-'] ~'] &]==o]] crf-,:- ~o"~~ —'=I-"]- "2= ~



WO 2023/033490 PCT/KR2022/012909

(9S]

(94]

(96]

[96]

(97]

o] ot'
] ASICs(Application Specific Integrated Circuits), DSPs(Digital Signal

Processors), DSPDs(Digital Signal Processing Devices), PLDs(programmable Logic

Devices), FPGAs(Field Programmable Gate Anays), ="m«] 73, 71 K: 2],

»fo]~~71 ~~e] 'fo] &y="~«]7] 'o o]] o]0]] t'W~~ »= o~~tcf

o]]o]uf ~ ~ rn o]]o]o]] o] nl- -tr o] o] 73 o M»t-»1 o] Ot 7] ol] — ol] t$ ~ »t-»t o

o]7ot-W]7-I ~»'»o1 ~1 i] =, i»= %71- ~ »o»-a~t —;f= » ~
oui] ~ » o,]'~ w ')1-f. ~:-0]1 ]

+== »]1-"0+A4] 71 "o"+1 ]:~"l]7)4]
tt-f. ot. ]»11' + 1=-~&7] 's=«]7) 1-I]- "'== 91-

o]»] o'] &J il o ol- -r J '1] o] 0]] ~& i] ~«] )3 9f rl] o] q =- » Z vp

-r .~t-f.

o] +ot o]] 7[ ~ o1 «] 7] o]] 7]] 7'] +1 ~-' ol]=~ » 41-~»S1 I = ~i] -~ .s= ~~~ »ot of ~St-f

o] Qf 7po] vr r»-to]] r 7]zl 70 7] ol] ~-- ol-ao«o 0]]71 m]»-1 o]-1] y]rr] P.
;t«]7-] o] rf]+ — -.T7,] 1- ro]7fo]] o]0]] 7-] - = t--':t ot ~ = t--'rt 73

Hi]~l ~ -«&1~1 "-'~ V~-HW] ~f~~] ~99 »JH=%~~'«]7-]if
/fzh stol o]»] ~ ~l So10]]7] ']] 1 y]o]7) — Oft-] y]»] ~ ot«]7) o]] 7]]7]S1 7]~ ~t

']~'0] — »e"of= o]»] Of 7]]~' ~ —.-]]a'P] ]Ol»& ~jul

t0 fi) ~ »"&17)O] i]z]]~l oti]W]9f 'O] ']~t V«-'- ~ »"&17)O]

7]] 7,] zt w 7,] o]] o]] -~ «f0 aa o] ~w M»l «] 7;] o]] 7]] 7,] sJ -
] ~ xl /,f &l-—

.]=- ~!='- ]-"] —:~, -i-;) ]~»14] o~t ]71 '1 ~k rf]al]»»'-r o~t=- ~foo'»i-

:f rr) eos ol] — o] oJ - —
i

ol o - — o] 0]] of o] o]- 01-r]

af oI al- o] +g$— A3

W»t-»I o qD ~

elan]

7fo] ol] o] ~o'-1 ~ ot u]-



13

WO 2023/033490 PCT/KR2022/012909

[~1&r-01 [I

[~o'=F '21

[~3:Fol- 31

[~3:F o.l- g]

3D ~ "'+o )IoIt)o]1 -10J- ~q - o] ~~/]-UJ.-r]- 2]wl-o] '* "Ilol ~- ] z+o]
ol = o g~) ~1 ~7]- ~z1 o] y o]~o1-o1&I ol ~'r = col ~]ag&]U)g)
03~1&1 ~ o0 r]- "1o]~1 0&jo]] @ ~Is]1= @~olo]z] o] ~'= iJ-r&-o]-o]

Z]&I/ ~1 O ~I X] = &1 Wtl-o].'= ZI Z]r]] 1 O o]&] g W~l &i,

~o1 ~I +I +I r]] w] o ol v] &) ~tl &']] o] 0]] e1 w)1 &J z] z] c[] w1 o o] z] o]

I '1 0o3 +o = +1 +& o +3 4~ TI] & - o]--'= &] i) o3 wl- rj ~ », r3

3 +o 1-]]-'] -I ~) +o o1.o]l r]]0]]+)-',= v] ~1 o] ~1:] c[] 2] q ~= o z]-o].U) z)
'" "-'= J o"'ll &I ]r]] 3 o ~]~]-= ~I~&-o]-~~ U) wr]]o] ~I~)w~io]]

~I] o11 ~3 =-, o'I ~I o''I ~J ~I ~I] 7& g —,: ~~I o]-v1 ~] 4 ol +I /I- C]-o] ~o-g]

~I ~I g )I 3 '] ~I — ~I ~) oJ q i) o]I ~s ~I ~I c]] L]. o]

~ ~I o1—= ~1 J o11 ~1 ~I c]] ~)j ~~ H ~1 —,: ~1 ~'l—= ~I xl ~[I ~] ~I ~1 1 ~ .

0-o]-= 3D : K g xl ~I c[I q ~I ~I ~s ~i-~I

&II[0'l »'&3
-oJ g]I o] x] &I c]] g]- x] &I z,l- ~ o1 0J o3 o] o1 o1 o

z1 go all o

o &I I I &I] ] ~I I o -r , ] + EI] —
I :I ~& + o WI r]] o11 xl ~1 cl] ~E ~~

'] ~I —.: XI 'o''l :1 '] ~' ~J '1 = 'r]-~]- ~'I ~I &I r]] 8 11] @ &I o]

.I +,"='Do] ~J '] 1o11 I I r-]] 8~2 '] I —,: I
1=]—=

oI—=3D="4,1 I I 11
'] I 1.'1 l.

~I]2~o1-WI o»'9 &-],

I I I I] ] I I o m , U+1 o o &-I o i, +I xl ~I] 8 5 r'-] +I o~ a o]

r] zl t3 el — o]1 o" -8 +I . +I +I ~I] +J~ +~ -r] &I & &I 1 ol- — ~i~-

o]- — 3D: @ x]x]c]I o]z] &I o1 -~I

&II[0'l »'&3
-oJ g]I o] x] &I c]] g]- x] &I z,l- ~ o1 0J o3 o] o1 o1 o

z1 go o]- ~2

4~] +I xl ~I] 8 0 0 ~I o] u].~I -= o -I w g) g w ~g ol o]-9

3 II oI &1&] 1-]]

ghee]

q~] W ~~ o] o ~I o o1- ~q

~I~]r]I ggg~] ol

ohio]

o]- ~do]]g] oJ-z].i-= o] ~1 ~1-~l-01 o] oJ g o]

4 'I = --I 'I] ~l 0 -~ 'o''I ' 'l,
4~] ~] ~]&I] ] ~I ~I ~o1-r —, 4 01 0]] o] -I+] o1 ~"o]I r-]]0]] ~I ~]rl] "] ~3

g &I:— z] x3 -ol.o]I o/ o] U] o] 9] lz) o rqo] & i] &I &I t]] q q g &I o]

" I, ! 8 &I 'Il 91 ='I &I r-]] '3 " -8 ~I = ~I 'o'] ~~, "'"'o'
u" I + 4 ~i "11, + "I]-r 11 — =I J +) &I ~+~ &I &I c]] -I &I &I r-l]

xl- i] s1 wl-zl-81 &1 al. o] ~I zq o
1]]

n &I &I t]]

2 . ~] ~I ~ ~I
— . —.]-= ~~ —: —.=, —; o ~ —;]-= 3D = ~~ 01 ~I ~I ~]I q ~I ~I

—

..-1



WO 2023/033490 PCT/KR2022/012909

[A-P ol q]

[
A -p o 1 61

[
A -p o 1 71

~o ~1

z]Igo.l o]1 ol olg-I

]-z] &I z] t]I *I w] z] x3 z ~1 wl.zt-01 o]I g! 2]I ol ~I x1 o] z] 0]I ~] ~ o

+I +o] ~1 +I * zl +~-I +I +n1 %Is) x] +izt0] ol n]-t]I i] vi el o q gI-x]-ol

~l-z] 7+1- o] A3 $ z] z] t]I g g g z] ol 91 1-w! - — ol oJ- 01.

:— -~ ol g r-~-sJ &4 = aI. oI ol z]- x3 — t]I ~I ~I t]I w~ x] qo ~I ~
I 'o o1 =- ~! —'. o '- ~ ol =- 3D J "o ~I ~I tIl I ~I ~I 'o'o"~I.

z]Iq o.] o]1 ol oI g-I

Vz] ~1 ~]t]I I ~I ~I ~o]-r ~~2] ~I t&~ ~1 ~]t]I ol ~1 ~]t]I vl1=/I 0 ~I~I

4~]~I ' 'o'"Ro] ~J%1-'I -"~I o1 = ""o"'I:i—&-~J ~n'=- /I'I ol

t]I-r ~] ~It]I ~)~os 8 ~1-~ ~I ~o] 3 ~ ]I '--Vol~a 5q o]~I
~o]- ool M o]1 t]10]IA-I 0]]r N o-] ol ol ~ 2]1+&1 r3 o t]I n z] ~I t]I /] zq qo ~I-

I 'o o1 =- ~! —'. o -'- ~ ol =- 3D ~J "o" ~I ~I tIl I ~I ~I 'o'o"~I.
3D J"o' I ]I -8 I I,]. I WI -'I,]- 3D —' o' I ]I -8 I

U]-t+1 o]I ol ol g)

3D -"'-"'~']1'It1'll -'I .]- -"t~ -'I ~/I- J I- ~I- ]--I =:--]1ol:— I z~o]
ol =-= o 4 5] ~i I- 1 oI g ol ]-o1 ~I o] — 0 =- a ol ~1 )] zI UJ w!

01 ~1 &1 '" Q» ~1 ol w] o-] n o]I ol ~1 yl 0] r.]-o] z] ol n = ~]-t] =1-g

z] z] t]I ~1 o„~o] ~I=- sl-x/] ol — tJg].
11 ZJ 7] 7] t]I Dg o go AI ol WI 7,I Sl Jl- J3 5) I0 UJ

p]. 21]. vl

-'3 +t]I-'1 -I~)& o]o]I t]Io]I+)2= vI~1--I&1 "It]I )Ig-= -x]oI- 3s)
'" "-' J o"']1 ~I ~l t]I '3 'o'I ~I =- ~I ~o'I-~~ UJ & t]1 --I ~I &) ~o o»]I

t]]8]IA)-',=, o].7I 7]~1-1&1 It]I il g== &I=-I-UJx) UJgo 9! t tl o] ~lo]1

*I x] == z] -l 0J- UJ t]I o]1 7] z] ~I t]I g]-o) -

I
m zl g

~-~I o=I-l = ~I ~d o]l ~I ~I t]I '3 'o'I ~l = - 'I ~.']-:= tJ-2]I;

".I-:= 3D '
o ~l ~I t]I ~I &I ~I 'o 'o" ~.



WO 2023/033490 PCT/KR2022/012909

1l

3d I+BI of Q[2I- p/of

~ah~

aH)alI yl c



(a) (b)
~~4]

(-'5]
(a)

510

(b)

520 530



3/7

WO 2023/033490 PCT/KR2022/012909

61

600

A/i/'i/i/i/(
/ i / i / i / i / i /

(-'7j

110

120

130



WO 2023/033490 PCT/KR2022/012909

[ 8l
9

26'



5/7

WO 2023/033490 PCT/KR2022/012909

l-111

[~~ 12]

600

610



6/7

WO 2023/033490 PCT/KR2022/012909



7/7

WO 2023/033490 PCT/KR2022/012909

51510

51520

51530

51540



INTERNATIONAL SEARCH REPORT Intemanonal application No

PCT/KR2022/012909

A. CLASSIFICATION OF SUBJECT MATTER

829C 64/245(2017.01)i; 829C 64/30(2017.01)i, 829C 64/393(2017.01) i; 833Y 40/00(2015.01)i: 833Y 50/02(2015 0l)i

According to h&ternational Patent Classification (IPC) or to both national classification and IPC

B. FIIII.DS SI)ARCHIJD

Minimum documentation searched (classitication system followed by classification symbols)

BZ9C 6 I/245(2017.01): 829C 64/277(201 7.01); B29C 64/386(2017.01): B29C 64/393(2017.01): 829C 6 I/40(2017.01);
B29C 67/00(2006.01); G06T 7/10(2017.01)

Documentat&on searched other than minimum documentation lo the extent Ihat such documents are u&eluded in the fields searched

Korean uul&ty nxxlels and applications for uuhty models. IPC as above
Japanese utility models and applications for utility models: IPC as shove

Flectronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO intemai) dt kevwords: 3D ' c(3D printing). ') ') Cl)(support). -&») Cc(overhang) 'E(angle)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category» Citation of document, w&th indication, where appropnate, of the relevant passages Relevant to cia&m No.

X

KR It) 2()2(no I l94I 6 A (KORt(A III IX TRON(( 5 TECHNO) O(IY INSTITI/I'I ) Ztl Ocmbcr '202(l

(2020-lo-20)

See paragraphs [(g)03). (00(k6( and 10070(; claim 2; and figure 3 I -),7

JP 200(-009920 A (SANYO ELECTRIC CO. LTD.) l6 Jam&ary 2001 (200l-OI-IG)

See ent&re document. 1-7

KR )0-2020-0025907 A I KOREA ELECTRONICS TECFD,OLOGY INSTITL TE) (0 March 2020
(2020-03-10)

See entire document. 1-7

KR (0-2019-0076482 A (CI. BICON INC.) 02 July 2019 (20(9 07 02)

See entire document. 1-7

Further documents are listed u& Ihe continuation of Box C. See patent f;unily annex.

SPL'cl'll c'ltcgol'Ics of cl ted dncuments
"A" document def&ntng the gene&ala&a&eat the art wluch &1 no&cons&dered

to hc of pan&cuter rclcvancc
*'O'* docanlcnt cacti 6)'lc;lpphcant nl dlc a&tel'cult&on;il apphc:it&on
"E** carhcr apphcat&on nr patent bur puhhshcd on or after rhc mtcrnaoonal

I'iling date
"I *'orumen&. which nmy &brow doubls on priorily claimts) or svhich is

c&ted to estabhsh the publ&cat&on date of another etta&&on or other
spccml reason (as spec&fled)

"Iy'ocument mfcmng lo an nral dlsclosum, usc. Csh&h&tron or other
ale"nl 1

'*P*'o» umen& published prior to lhe inlernalional liling dale bul I ner &hnn
the prtonty date cksuned

Date of the actual completion of the international search

24 November 2022

later documcm pubhshcd after thc mtematlonal f&l&ng date or prionty
date and not &n conthct w&th the apphcat&on but c&ted to understand the
pnnmplc or theory undcrlymg dlc im cnt&on

-)C'ocumen& ol pnr&icuhr rale»ance the d amed &nvenlion canno& be
cons&dered nos cl or cannot hc considered to mvols c an mvcn tive step
svhen the doc umen& is taken alone
document of part&euler rclcvancc, the clmmed lnvcnnon camlot hc
»onsidered lo invohe an imen&ive slap svhen the documen& is
comb&ned wnh one or more other such documents. such comb&nat&on
l&ein * oh»ious &o a person skiged in the ar&

document member ot the same parent tanuly

Date of mailing of the international search report

28 November 2022

Name and mailing address of the ISA/KR

Korean htteBectual Property Ollice
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Form PCT/ISA/210 (second sheet) (July 2022)

Authonzed officer

Telephone No



I(NTERNATIONAL SEARCH REPORT Intemanonal application No

PCT/KR2022/012909

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category'itation of documen(. wt(h indication. where appropriate. of the relevant passages Relevant to clatm No.

A

KR I I)-202 I -0()65)II(6 A I RYL'I(SLAB. IS(2) 00 Junc 202 I (202 I-06-0()

See entire document. (-7

Form PCI'/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT
Information on patent family members

Intemauonal application No

PCT/KR2022/012909

Patent document
cited in search report

Publication date
(day/month/year)

Patent fanuly member(s)
Publication date

(day/month/year)

KR 10-2020-0119416 A 20 October 2020 KR 10-2317940 BI 27 October 2021

US 2021-0252787 A I 19 August 2021

WO2020-204353 A I 08 October 2020

JP 2001-009920 A 16 January 2001 None

KR 10-2020-0025407 A 10 March 2020 KR 10-2099014 BI 08 April 2020

US 2021-0362426 A I 25 November 2021

KR 10-2019-0076482 A 02 July 2019

KR 10-2021-0065885 A 04 June 2021

WO 2020-046003 A I

None

None

05 Mmch 2020

Form PCI'/ISA/210 (patent fmnily annex) (July 2022)



g 7]] m A} tg 37 ~ 7]]. 9) u)
pa'C

T/KR2022/0]2909

"-'0 ol =8}== 714= = (%4]=,4 = = (IPC))

B29C 64/245(20)7.0))i; B29C 64/30(20)7.0))i, 029C 64/393(20)7.0))i; 033Y 40/00(2015.01)i: B33Y 50/02(20)5 0))i

B ~A}n) ~o}

rpr"I v) =-] &0 9)(C«]1"=a]-".V'-,= 7] «ll)

B29C 64/245(2017.01): B29C 64/277(20) 7.0)); B29C 64/386(20)7.0)); B29C 64/393(2017.01): 829C 64/40(20 I 7.0 I );

B29C 67/00(2006.0)); G06T 7/)0(20)7.0))

7-4}gl 7] ojqf ='.}-'= =f.~ 9.5 o] 2] o], of

e)~ a «i rral 91 o )t 2 al4 o'lf''='i+«lel o 0 c-4} I 3]7- ", ol jlolj 7] 7)fgl IPC
oi 9 v «i XAI o) o 0 '2 ol 9 o /f]''4)+«I el o -0. »4} I y] ~ 1'l 9) ll 71 «119) IPC

g«I]7««}off o]4}ai 4»} rife]t]uf]o] a(rffoft)]uf]o] ~o] a»47OI ') «"ol(al]«rgf '
))

eKPMPASS(» oj I rfj-» 7j «i)A] 7«rf)) tie 7] ] 3D '- nina)(3D Printing), ] 1 sf](suPPo)t). iij ao(overhang) 1 (angle)

7}rll~)efa ol~ n—fe -i .)-I 574(nfjeor;}= W»7-)of 7]«ff ) e) .I Pa)

KR It) 202t) ii))94)6 A fni 4 «I «) 18 J»--il ntintl it) 20

e t [0003], [0006]. [0070]:;I 7 J 2: I 3 . )-3,7

)V 2t)i) I-t)f)9920 A (SANYO RLI)CTRft: I:O.. I.TD.) 'itlt)1.0). I 6
.i. z- I-7

KR If)-2t)2fg00250)7 A («I 7)7'- —;, i»-'-"I) 2t)2ti )0 )0
.i. z- I-7

KR If) 2ti)9 (N)764s2 A («8 'a]«} if »1 =a) '20)9 t)7 t)2
.i. z- I-7

KR If)-2f)2)-nf)65sss A («8 a]«l 'j "I 2) 202) t)6 t)4
.i. z- I-7

~71,9 of 1C(7)1-'& lf 71 «f]91 ] " '-"jr}.

») /f.rlf »e]

*0** 9- »«If- aid) «3 -,Ioiol o)no I. ',— I

"E" «if el oi «/ r} Ni}» = SI oi, o»«I o3- 7f zf ") «if-.Io'}

« » » ai ol ~
I of ~ =-. I,li-=- » al 7] f i )g oi

..O,. 7»,I 1 «}8 «I«f . 7fr}nnri o ol ) r ot

"0" sr'«I I o]- o)f o'«)1'ot o i f 4 «I]rhaioi of «I Il o'«I)1 ",I
, 7)] 7-4}o] ai «I] n) rgoi

2022)4 11824 3 (24.11.2022)

ISA/KRV] +o'o '-:"I r —.

rfj al.ol g — 6] 3]

(35208) rfj -)% ~~ Af Aj»'] A}4- 189, 4& ( AJ+, 7r] -»rjj
7] 3]A})

«') ~ 0) TT f-82-42-481-8578

«1»1 PCT/ISA/2 )0 (r u)»fl + «1 ) (2022 "4 7 3 )

rfj
o = 8] of] 7)- el i 0 7] ro AI 7- =} ra 4] 9

i rr= -9«I ol 9 o)f o'«Ill " I o

"1 ';a— 8 ' nf 71 " 7] sl 9 gi nl "1 '1 -': —:— '1 Rf ) '1 'I sll ; I

n,l,",— )4

«I )4«1 o] o(' o .; Mi

-V** '=anal i»)o] »J . "-I
)]

.i "a)of =I-rl of «i o] r}
»a«of,pof «jol «If «)» o) 7) or i s)»i-

) o «IS(«la] o('- i o 9 )ar}

! a) r)] — —', 4]
" glo)f —',6)-a

—,, 7)]7-4}ig 7.]»r.'i

2022r4 11%28 4(28.11.2022)

7.1 «} .I

8]fe

«I 9].u) 9 +82-42-481-5373



ggtmA/JJ ~7

0( —:=;6('81 '44/I 4m
~zI]. Slk.e.

PCT/KR2022/012909

w l&(28~(-9 B~3 oI(~3
ol Aawf af vl

KR 10/2020-0119416 A

JP 2001-009920 A

KR 10-2020-0025407 A

KR 10-2019-0076482 A

KR 10/2021-0065885 A

2020/10/20

2001/01/16

2020/03/10

2019/07/02

2021/06/04

tI(A- — 8),",-oj

KR 10-2317940 B 1

US 2021-0252787 Al
WO 2020-204353 A I

OJ C

KR 10-2099014 B 1

US 2021-0362426 Al

WO 2020-046003 A 1

O$ 0

gI(9l

I02(/10/27

2021/08/19

2020/10/08

2020/04/08

I02(/1(/25

2020/03/05

~1 'UT/(SA/210 (~I(4=81 r ~l o +'1) (20229 7~3)


