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2 4 A
F7Us)
A7 1
%29 olu]A (ultrasound imaging)S 3+ HAXH3I SlE|H o] ~(conformal interface)ZA,

thaksts A2 EAHGBHRY © A (stiff)Y Al BH(32)S zZtE wEd £7)(28) — A7) A2 TWH(34)& 3
Zke] ¥ Fwo] AFXH(conformal)dtil, A7l A1 FH(32)E Z23 EWAAFA  o]# o] (ultrasound
?—

Al
transducer array)(30)¢} %4 A= (acoustic contact)3tES

A7) B &71(28)d =, ERY U5 H40] e #FA1(36)

223 oS SI% AxHEI AdEH o],

A7 Al FA32)E AAAE = A4S ZH Y (frame)S ETEa, A7) ZHYS, AV ZH Y =9
71 A2 (342 HE dogXA AFHE Hlip)S e,

%259 oS 93 AFXHI olE H o],

A7% 3

Al 1 el oA,

A7] AL FH(32)S A7) A2 FHBHES O T4,

Z59 oS 93k AXHE Sl Ho]x,

AT 4

Al 1 el gle] A,

71 A2 FHBHS '

o,
o

o
rir

¢

259 olm RS 9 Axdst AE o],

AT# 5

A1 el lojA,

271 A2 FW(34)& PEBAXe|aL, A7) Al ®TW(32)2 PEBAXS],
259 o|m A S 9 Axds AT o],

AT 6

A 5 ol Yol

rlo

271 AL W (32) H A7) A2 FW(34)S Aol gt Bl (type) Sl PEBAX?I,

Z59 oS % AEIF Qe H oA,

AT 7

271 Al FAU(32)2 dolo] WEFew Aok 10 em®] AES zar, Zeadr] All 21(32)L, 259 olnF
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oz 7hefiA= o4E kel 3= et dEFdFshs oA (edge) 0l HHEZFEH 0.5 cm ©]8kH(no more

X

01 Fell 9ol
A7) AL ERG2)e AAH 0w PG
2o} oA e AF AxAG AL o],

AT 9

A7) HAB6)E 1 719e 23hshs ohe slela 47] AEE §71(28) del 9,
285} onAe S AEAH Sl ¥o)~

AT 12

N

1 &l oA,

A7) dad &71(28) =, 7] FAG6)Y FYs A3 FAAEL AV FAB6)E 1 VS ek dEoeR
&9 (holding) A7l EE(port)E EF3eIaL, 7] 482 47 F9 s 44 753,

Z531 oluAS 93 AxHS A Ao~

A7% 13

Al 1 3l oA,

A7) AEFE 87)(28)o)A & AA(force sensor)(40)

£ 9 x3ete,

253 oln S fgk Axde A H o]~

AT 14

o7 AW %Sy EF o]uH(medical diagnostic ultrasound volume imaging)ollAd S 2719
(scanning)(48)3}7] 93 WhHOo 7 A

4 stollA HAA FAI36)ZE FHE M(bag)(28)S ALY 7] fdell A x|t TAI(42);

F 2/M9(48) EWAFA (volume scanning transducer)S A7) #(28)o] Al A4 (positioning) st
|
A7) BF 29 48) EWXRFAE o]gste] 4] wW(28)d ¢EHS Thske ©AI(46) —A7] dEHe SEol 9
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Lo

o8 e =53 BF ol AdA FHS 21 (48)st7] 9% W,
A7 20
Z29 oln AL 93 ~¥l=9 ¥ (standoff)ZA],

1(36)5 E3etal, 7] aF9-4(28)2 A1 FEolA= Aol &4

3F-9-A (housing) (28)°l] E3d HA Hx A 2
Aol BB, A7 A A6 R A7) s (28)2 3o

(34)0]aL, A2 FHEoAM= vy ¢

_|

g ZLF(volumetric ultrasound)+ 2AHE oW (imaging) st AHE-E &=,
zt= oS olm| A= AET, AE FHES EF oln A (volume imaging) s
o] EZAgtt. BF ~iY EWAAF H(Volume scanning transducer) e &
A kS = AAY, TE g Fe gure] Ao euro] AA mw 7‘4}—3}7\] XS
254 (transducer) 9] F-2E53 gab Afololl olof(air) H= UE A(gap)E= oF7I8taL, o]
(position) & 258 =70 (scanning)d = = =F(volume) S A|ZH3T}. O]f;’
2 IAPEERE 5F 20W(Gvolume scan)ES WS, o= MR HA5H
EH 259 (volume ultrasound)olA o] th& AL &9 (shadowing)olth. -+ 2
F 9ES FEEY. F S¥EL onA ofEHE E

dAad, A4 s
Aol sl ool o
®(large fraction)¥}
Uk, ol EW
= FojR EXA
9 (sonographer ) &
1

¢

Y o o e
Jl—v i

=
(image artifact)E5<& 23k

%
of,
L
&
%

24, d7)oA AHEs g AAdELE 229 olu A (ultrasound imaging)S 93 WMHE, 2®
I (standoff) 5, HAEHI QE]H o]~ (conformal interface)E, EWMLFA oj#|o](transducer array)s,
A2 (system) S ¥33tt, 2El=0 = BH EdAXAFA(volume transducer)®t HEEHE A (stiff)

2 Fxto] 7AE W (conforming)dte] B A2 oo} F(air gap) ES oF/IshAY Ex 0wt dof PE=
°F710}X] %A, A FAE =49 C’4"4(flex1ble) —Er—e— zh=vh, AF xFo] AHHAA st 5 ofE
E(shadowing artifact)E © AA op7]sl7] 94, cexg B3 ¢hEo] sz,

Al FFlME, 2259 onAS 23 Axd3s dEFo|~7) AlFdet. 28H 875, st A2 xR
Ao Al mus gtev. A2 292 Ao o) F wRld] A (conformal)dtar, Al ¥ 259t

WA ofd o] (ultrasound transducer array)®} &% FZF(acoustic contact)3tEs FAHET. 2

frAlE BEY G "ol it

. o e
|6l ez
o o fl

doowE [ Ko
T

r_1

s

Sy EH o|v|# (medical diagnostic ultrasound volume imaging)olA] -4
. el sheA dAd fFAR SHE WM(bag)el A fdol] wrEAl

wxjdct. B85 29 EWRAFA(volume scanning transducer)”Z} wWloll utedA] EX]AMJ(positioning) BT},
EF 29 EWNLFAE o] &3t Wlo] o] ez, d#ES FH 93 FEHE ARY 9 A, #
e BH 2d EWRAFAE 2 9S8 53 BF 2719 (volume scanning) @ T},

A3 PR, 283 oW AL A7 2MEexr} AFAT. F9A(housing) & 4 FAE EFAT.
e, Al FRAAE Qe gy BAholw, A2 PRelAE mwd o 249 2otk A4 A4 2 9
$4e gRHoR Auyel,

B ANAEL G719 A7gsd ela Aeldm, ¥ A(section)d] ol Aw 1@ FTrEse] U@ Aw
omA HAAA Wolok Bk Aol wold HE F Yool kel G, Tt delel 2 ol el FyE
Aol AgE 5 vk, 2 wge F7hHQ F3E 2L FHSe] wigAd AAdET B AslelA =)
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HEJE(component)E 2 EWEC] HHEA] FHFof g ZS oy, fiilel], & Wge] delES AT o
) o], W, "HEdAME, BU Fx HEE0] Ao mHES 59 USse FEES %
7] %k},

3§ = 19 A AdEH o] 29 oA FH FEA4ES oA aga
4= EF 2M9E 9% 259 A]~¥l(ultrasound system)9] & AA]de] E=%(block diagram)©]t}.
.

g S AL flgt AR S

289 BF% = & ~7d(ultrasound volume or other scanning)S &, AxHI &9 74 Qg o]~

(conformal, shadow-reducing interface)’} AFE¥HTF. AXHI Qe HolAs, HAo e SFHow Ax

A fAR FHE dEE otk W EdAFAS Sxte] {1 Alojo] AXHI QlEHo
H

RE AA e GOl P4 % LG ZuT. NS FR WFOD AT SdxFAG

[>
mlm
TN oz
ox
rok
i)

§ 838 SR, BAE A A, 89 GaT ol

BEEHE"Y %=S3 AlAHE(volumetric ultrasound system)<, EAZ e d=-d= =S (hand-held

ultrasound)®} FAFSE S9o 2, shye EFH %%(Volume acquisition) &=, © e Y HF1 AAS Y
(capturing)@ &= U}, AxXAS AEdolx=, FHe ¢ & F&od di&] HE §lo], oF HZES AT
F Ao,
2] e E, F% ol A (breast imaging)o] AFEHETE. T2 AA S =, A HE FHES =
M7l Hal Axde A o] ~7t AFEHETE, SR 22 73 dx Pito] WY tE o Eolr),
12 253 ol AS st AxHst Sl Fo]xo A AAGE ZASY., AEXAS QJEHA|AE 259 E
Ealo (ultrasound transducer)(30) ¢} 2} Alolo] EFXMYEE AEI=Q T (28)0|t)., AEIE=Q T (28)E,

A
2 FHHE 8715 sk A Axy ﬁm(patlent conforming surface)(34)&} AAE = EWATFA
J% W (transducer contact surface)(32)S 233ttt ESH, 87|18 TH37] 98 LE(port)(38), E 3

Pﬁr-umﬂéé‘ém
@ |
2

AA (force sensor)(40)7} ZEAJETE, oA, EE(38) H/EE 3 A0S zZHA] &&= HrEHQ, Aboldl,
= AHe $9o AFXIE(component)Eo] AFE FE AT},

EdafA S ZW62)S BATHA, o PEBAXOIT. & BAEe] AbgE = gtk #de )

Tata, olo wal A W AQPAES Y D3 2 (steam)o] FFE S 4 Ar}d. EI, FAL 2gHog

ArAola, oA & 2 22 FA8 23 dF W~ (acoustic impedance)E 2= #F-A(36) 2 EWAFA

(30)° i (matching) ¥+ &% A2 E AFs),

EWRLTA FF ZH32)S 257 EREFA 300} 5F HEFES FAEY. 283 ERLFAGOS &
& AF3e EdawA] FF 2W32)E 7S] A8, 999 el ofdldA M E(arrangement) HEi= TR
Sk oY RAAHEE ] Ago] ALEE 4 Ut} olE|HBEES 3|yslr] ¢8l, & w3 (acoustic matching)©]
AzdAd.  dId=(impedance) oA &% | AwX](acoustic mismatch)E HASTo2ZHN, S YA
(acoustic energy)”} S1E]#|o] = (interface) &= AAIE T3 ol 7ol o Ant. =4E& ~71d35H]
g, ERALFAB0)S] WE WA X Afelo] ook gl HEHS AFsh=d Agel)o] AMgHET. A,
A9 = FARE 8 WA 2T, doje 18R] @t

I:;

d A, EWAFA HE ZH(E2)S Aol HAY Ex= 3k AXW FWH(patient conforming
surface)(34) 1t} o] Aol Hozy HEL 9 A", odAd, EAAFA HEF FW(32)S 3Ix AXE
W OEEEHA gl o FA, dAdd, 4 ﬁE”o‘ H(34)9] T 3-4ui(eA, 10-15 mils)eltk. E
WA S 2H32)S Aol HA sk ZA(ridge) E°] AHE-E 4 Avt. A0, ERxT

r
-
W
2
\LI
E 1:’1
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EdfaTA AS AW(32)2 Ad-or HHsta AA(rigid)olth., AdHozn Hojx Ag Fa g o
o] EAE(pockets of air) §lo], EWNAFA HE ZTH(32)3 EWAFA(30)9 FA W3 W Alo]o HZEol
o

S J

2= 7] %%ﬂ ﬁﬁﬂoi‘ﬂEH oFztel HA7E AwEc. oA, 2&9 onAS fd EdRAFA
°] 5 3l o X (edge)E0] HHoZH

0.5 cm EE} A “401‘%*] UEE EdaFA AEF BHUB2)2 FEd] Aot o ”—‘7%% e 4

2 e FEo] FHol AlFd & Atk AL, o] mFIL(dAW, 2-10 MHz) 2P 98 Eds

(30)7F EdMAFA AE: BH(32) oA AMSE =S 583

o AAlddA, ERLTA FEF XW(32)S TS B 5F JFIET FAHEY. ERLFTA B0 wE
He APGSAY T vwaE, Joo Fgo EdE ey, EdWaFA HE ¥W(32)2 2% I8 9 vt
THE zZker, o7l Eeﬂ* FA(30)E 15 em x 15 cmo|th. wpEAA R, EWAFA HE FH(32)L 15
em x 15 emo] AW EE (A, 3 em W) © ATk, ©E dE2ZA, EAAFAB0)E 4o wEFeZ Ao
T 10 cme] AES ZET. EdaRTA AF B2U(32)2 I HEER nAFAY B g ¢ & AES 2
o}.

T OE A, EdawA HE 2 (32)

AFHG. HE& EWdAFA
o EWIAFAGHE €T
o] gk= 7Y, E
gEMOl o, 3 2% 4 &
(30)sF EdHATA A ¥l (32) A}OH +F A5 A8 f8l A dele &,
o= mAE= A

/‘1(30)3 kel A%
EAE) Tistel &
2AY EE ol o)
gelary, EdxFA
}é]

“ o= o
e U 54

=

2 4
L

mﬂ
2 J]*N
A

A BT = Y == 2-(bump)E EE OE 7X2E M S AT 8
HE & v& T nhEE AN AU, e vEE STRIIES AAE ¢ Adrk. A A delA
=, AHg Bet, Z*E]O] st djalel, oA (etching)® ERLFA HFF EW(32) ol HAA SEA7F =
" (coating) FAY, T2 (depositing) FAY, AWl (imbedding) AW, E& FAHTL. HAA 43A= EA
A A EW32)0] GEEal, ERATAG0)Y F AES 8. dxd, Alx Al AFAE &2
Ag W-AL&FoZH, A73 T T, 3H ol AMEE)Ql ¥ wiA =ZH(acoustic
matching material)o] AFEHo], EWAFA(30) = EWATA(30)9 87 2909 B¢k £8}o]Y(slidin

9% & vk,

2 H= FW(patient contact surface)(34)S EbA=3A] oA PEBAXY ]E(Sheet)olq e EdE
o] ARgE 4 k. A HF AW(34)2, Al Hipsta, A JhsshH, gFxa, 5% EHA-=Z(touch-

feel)o] ¥ vhEoxt}. w9} ﬁ%—o}% Aoz s, %X} Akgto] A|FH ). 0%5 s FAEH

A, deole] FAZE AR S gtk 32 HE FW34)S 5 A (wrinkling) S 3T 7o) FEE 1

Atk 2 deld, 3 HEF FUGHLS 15 milstHEe FAL 242 IdAEY. o FAAY =5

FAZE AR 5 At

= FWBH)S EWATA AE BUG2)T 53U T gold BAR o] FoAT, A AN, F
A Altype) 5ol AFEHET.  oxid), 2 = EW(34)2> PEBAX SA MEDE wHEoj4|a, E

(32)& © o nz A4=9] PEBAX 7033& whEolxit),

e ome
P
d

B4 HE BUGHES B ATPs. B QWHOR FAF wt UIY FAL 2tvh dad, &
e Qudom, fdl od YA BEVE WAt Bx 4% EUGHES, DR dete] gum )
gAe] Yre wW EE A4 EHd AxWet 2Ad AEelth U ANdelA, Bx §E mHe w4
of glu, grelom qls) Holurh. Al a¥m Biel 9t B E EAUGHS FUEH Holw U
gl M A Wgg Wk,

B4 4% ERGHES A0 gt gele F4e 2AY, b FAGHZTE G sl JAT Aol
ale] Qrub At ope EQh dlole] WS 2ed. E 19 oA, 84 4% BUEHES EAAFA BF
wR(32)0 AAHE Bhe) Nz F4EG. AEE 4460 o8 fuHt A% g2 B8 5 9
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A, BE = 1A xdE vkel go] E (bowl shape) E= ®E-E 712 4 vk, o7, FAFA
2-3 AA|(inch) 9] Je]e] o7} A|Fd —’F U AA Sl A, A HEH BH(3M4 2

=), oAdgl, ¥vkxo] ¥ 3xe] fiz @5]741 v A== Alcup)S A A= B

bowl shape)& Zti=th. W%*WﬂgﬂH,Eﬂ*fﬂ”%%&Qmoiﬂﬂéﬁélﬁﬁﬂﬂ,%ﬁﬁé
FEH(34)S 19§19 ¥ (drum membrane type surface)S 3A3sc).

rTo
o

5

32t A 1W(34)2 HHEsAY = HEsit, g2 A(texture) 7t AFE = Ak, A AA oA {59
AgsteE vE-gdAe == 97+ wdH-(indentation)”} A|F-% .

EdATA AE THB2)Y AR Addn. AZA, 29 84, 9 £4, re=
F7F AREE 4 9l Oibd AAldEeA, A AS5 U3 ERAFTA AS EWU(32) Aol

AAR= Eed 875 g%, FA136) = EeE &7ddA FAERA &a fXdd. deFe 2AEHA
U, B #E JMEstt. A AAdeA, XE(3R) V) AlFHY. EE(38)= Wk W H (one way valve) i
gk WB (two-way valve)olt). XE(38)= Hed &7|25FH #A(36) H7F 2/ AAE L3,
O 3 ) o

FA(36)2]

A F7F e AE 98 A™E(eylinder) B FZ(pump)7h Aled 5 vk A Al
% {rAl(syringe housing fluid)(36)9] YF-E FUAZIAY L= AAAZI7] 98, FEB8)=
Sl fA36) AAFT.

FA(36)= Aol Aok, oAd, FAB6)E FERY WS Aol k. A9 FA, oxdl Sd(oil)(dA
o, 288 2%U(cooking oil))e] AFEE 4 vk, FA36)7F B 2 247 FAM 53 Jd9E2E JHA, #
2 2 dEE &71(dAd, A HE aHGHY EWaTA HE ZHE2) Abeldl dAEE 319 (housin
g))ete] AFdA m2m X (mismatch) 7} 3|3 €T},

FAE6)= &= stelA La® &7 3F9H(housing) . o], 4= =

FUAA 7 =Y AFEEHE EE(3R) e UgE FxE #A36)E Y3= ?ﬂLﬁQ.i FAAIZITE, XE(38)E o]&
sto], oEe o7d W FUF e gAd . g4EE 14 e AAC g8 AA sHssit.

ghejo] Fulgroms, Axo] oueolE (operator)el o8 AP F W v SelME, fA7F AR} =
WAFAGB0) Aol A A ZbsAel H Atk SAGHE DA §9E ARAsE FUS GURS 2
Ak, FAS gEe A fel A 2% 2HowvHel g9de] as ATY & k. AH® A f
A, AA 4% mvlel A AW ghEon @ gd] fA% F4% W TAMYE APeaA @ A
Hol § Ae FAS, A4y B, 4YE geol AAAES e e 5 Atk B, T 44 9ol
EQRFA A% EW(E2)I 2 Aetond, @ FES 4 PAL o

.

-

A% EWEH) Aol AEE
H

]_
ootk @4 fAE, edeold Y UF 4 s, Wel ¥ S k&

5 ATt

2HEQ X (28)F 3o xddE A FAE ATt AL, Al FRAAANE dde v EHola,
A2 FdoAe= vlad o Aol Edoltt. EWRATAC o) stgo] stad o, A FES H-HFHo|AY
T Al WEEA gow, o FF HHES FAA. A ' B2, Y ZE 7oA st
3T (peak) 2 A3t A} EHT §lo], FHe UFE e dY¥E JtEdy 244 4Ee sbeekA g, A
A A RS VIRAY US89 Y-S BAstn, 2NYS 9t IAMES &gttt S eR A
Lol oM, ~HEQX(28)E 23 2YEES fl3l AMEE g k. A TledoEH, 2uEex
(28)« v W(ddd, 3H o)) AHgd & Advk. HAA FAS F=21 A & (touch material)e] A%
2 ARe F5 8 gyl AA fel VHEIAES &stal, ole U A #a BEdoR S9S HAAA
oh, 2EE9 T(28)= AA Aol -3 A ¢l AZ tinlo] ~(coupling device)o] Tt}

A Aol A, s} o] el 3 AlAM(force sensor)E(40)0] SEAEQ I (28) Aol i oto] Al-THETt. <
ojo] 3 A (40), oA ~E Ale]A(strain gauge), A8 FAHS A% 23, T 49 AA7F AHEE
T AT A, Y AATE Z:‘%ES’_E (28)9] WFel k. ded &719 b= ANE 74 gEHE 54
b, A gEe 2uEo 3 (28) o FAI(36)Y] 4y, @ EAAFA(30) & AHME 9 (28)0)] thate]
Zha A= dole] FF W b geeitt. wdd dEAES SA4se A B3 v ANES 58
A=, 2 oolfre S 7HEAY JHEAE ol S4E ¢ V] wWiEoltt

= 2¥ 98 A 259 EF o|uA (medical diagnostic ultrasound volume imaging)ol A & 2714 35}7]
A el o AAde] sF % tholojioltt. S Zdi9Er] 7] fd =83 omA A=H
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[0033]
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[0035]

[0036]

[0037]

[0038]

[0039]

[0040]
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(ultrasound imaging System)TJr SHA = 19 2"ElE=E9Q 3 (28) EE Aoldl ~"l=o 3y AlgHUY, 24
(scanning), xlo] kol thal] 2= Q 2 (28)5 2| o|#] & ag|a/EE EAAFA 394 (transducer
housing) <& B]ixl/q”(reposnmmng)& | &3, AA § B e FE diE] o]FoqKd.  #xe] A

ot B ES 2Adsy] H8 SExAMNY Ee 8o AlFd 4 Q).

e TAE & 1i EE U2 AR Fddd. od3d, 5346)o] FAEUEA, FA(48) EH/EE 52
2 420, Aoldt, EE o HL F9 5] AlFd & Urk. oA, FHE(0,

52, H/rEE= 54)% T‘QE]X] Fe=rr, g ]ii, ebd o]lm A (elasticity imaging) H¥ AW T4

(scanning configuration)< 93t H#E0] =3

FAU) AN =, FE st A
2ol 1 7Ighs =3t A4 FAVE ede 2
LEg wo] wjH AT, E 19 AHM=¢ 37} 3

coupling)o] ¥ H& fio] A8&= 4 Q.

= :(0
2
fru

o ofy
[
rit °‘=
N3
o
ol

o2
lo
Ho
ok
9,
i
ot
X
=
ry
ul

224NN =, BF 29 EWATFA (volume scanning transducer )7} Wo] 2kl EX ),
A 592 gigshe 9] Wl weA MY HET.  EXAMY e, A EE‘: b2 5% A
Al e e A" 5 Qlnk. A AAdelA, 3 AEFE H8 2En/EE WS uebA g A
EWTA LY ofgol(array)E 22 Y A7l &, g4 F8A 7} ‘ﬂloﬂ ‘ﬂw@(mfusmg)ﬂ A, =
o] Ri-g+-4 &A= Wo] zu]-5" (pre-coating) ¥ tt.

+

EWxFA Aol AR HiHe, EE ~AY EWALAFAE 2STE ShuRT we FJAHE ~dE]
3t o]xkY ofdlo](two-dimensional array), ¥&%|(wobbler) =& ThE E#dMAFAoth, A 24 i
AT = E(track)ol] FAEE= Ak ofdo](one-dimensional array)©|tl.  7]oj(gear)E Tx =T
(pulley)”} % 2713 (volume scanning)S 98] dakd oj#o]E 7AH ez WAL, WMo] EdNATA
3H4S g8yl A% ZEd(frame) TE T FRE e AfddE, dES(vindow) EE TE AW
(cover)7} W& W flo AFTEHA & F Ak, A ArdEoA, AWZE AFTEHIL, o] AME W &
el

FAUONAE, FEol fel A, EAXRAL We getel bR, o] e W R EAXFA
o) A% FEA AT Ak 2 &Rl & EE 23 Frobotic am)ol el AU 9l
L gtk el AhsiAe qrEo] Ea Aol s,

geo] AvmA, Aol we] fAZ F0W Hiol B fulel AXYAT. FUe o FRIAES ¥

Alpush) ATk, e, foge] Wae] AXWSES FHAR 1 T/EE BFAY. o)) d o AR W= A,

wo) T)% ge] wi WHF Yo EdARAY] s¥Hor AFH, A4 FRol fule] AxYa.

A R kR A4 SATE el AxYske], Wi i olakel el el elo] A(air gap)Eol WA
TC = h=i

% 32 g EAYT. B4 4% BHGOC FE0R AR, A% A6/ A B4 S EUG
DE WA FASR, ot Bpie] wE A FRGENS b ANHoR FAL ¢

A2k AL EE mEH 949 FFEA gEle ZERderofiled 2E Ao
Shel, W el o Ae ghE), TEse U% FASHE 2 T WAE Bebd O% #5E ).

T 29 FA48)AAE, el EF 2dEY. 29 S S dojdr. BEF 2Ad EWRRFA
o] (volume scanning transducer array): % WE E# % (focusing)d 3F ol (acoustic energy)= A
sy, &3 AU E 9SS gxted ded 53 Ay Hojm= 70%, 80%, 90% ©]’d2, We] H

o}
Agel ola) wAlEE o] olel, fxel AdEch. AEE 2 duHel ek &% ol A(acoustic
echo) 0] W& Euha] olEety EALFAC] HEa),

[eX

o
-

ofy

BF 29 EFEAY, %) AAe ZAA FabE 270 ZQl(scan line) &S wEkA AFsta FAISY.
dAg, F99 v Huso] 2ddET. AR ~E]o]¥ (electronic steerlng) o] &3slo] HF 27
(volume scan)e] 3Tt ko= oA &= ol o](wobbler array)E ©l-&3te], 7]|A2 £E|o]¥
(mechanical steering)e] shibe] Waks whebA ATl Axpd 2Eolgo] vh& Waks ety Agdn. o
AA oA, Foldt FHUES ~7ideEy] fla e FWe wld XY ooyt ¥, ol BF 27
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< s

EdxgA ofgelol ofa] wWs upebr o]FojA= ¥ HFo= &, ¥ &8 (breast volume)o] B2 F-iE
EE A5 shue 2XAY ERAFA -y L Mo ~odd F Qry. 22 W X 3 e A
T, ol gk EF ofdo](volume array)e] “golgh wix|e} Az 2 o (dAdl, T4H 4-570) EFES
W2 23t Blol ofyE, o Hix] 2 Aol AgHT.  dibd AAdEoA EE o F §UE
o AL, 9 EF(breast volume)?] Aol BAES HE EF ~03 (volume scanning)sdt”] Y&l H AF
o] T2 A= o] AuxE 4 r}.

@
E
=5
rr

mage)7t AAAET. 2 (scan)> A7 AEES s, o] 7]
=5 N x9 (beamforming) B tF. WEWE AMZ(sample) 5 4 oA AL 28]=(grid) == AMEHY

2FG o2 RE o]H]R|
al n}
(sampling pattern)o 2 Ato]ldt HA(voxe)E = AAHES Yedtl. =853 A|~El(ultrasound

(i

o> oft
r_VE }oll »
O

system)& ARE3Sto], WxWE AMEEo] HEHEY, od3d, B-E= o|v A (B-mode imaging)e] -5 Al7]|E0]
HEHD == A 55 olu] A (color flow imaging)] A &%, #¥, & E4H(variance) FAAEC] A&
Act. e Y(filtering), 27 W3 (scan conversion), AHxY WFIEZE #HF ¥ =(Cartesian coordinate

grid)ol] gk B7r, mE= &2 ZZ A A (processing) o] FHE ).

1 o] (data) ZHF-H O]U]X]ﬂ AdE. Ak Y™ (rendering) o] AHE = A&, dAdd, b
l“f’\iﬂ HASZEE faZol(display) & 93 olx9Y o]u|X](two-dimensional image)”} @TiHET},
(projection) & X%H Qiti‘j/‘(surface rendering)o] AF&E 4 Qtl. THQHH o ® T HUlEho],
oA 7} AAET. EBES Fdhe HWWo] Aoy, HAS wbA A= A doH (voxel data):

3= 1 W o]z H(two-dimensional view)E AAsI=d AFEECTH. t-HW A FA o] Xﬂ%g

2 r*n
ﬁ:
-1> :lo oﬂ

ot Lo fo my
o}m_,

30 o H [d o o

EQsFAG Sa wo) AsAe greoz qls), onAdN g9dEel A& Feye
O Auass oo wet 93 quAsl Ue 2 g, 1 A%, =

ZEEY ¥l (return)E EE o F(echo)EL ©l <elA 1, o]+ £9S

g 3A 3= e o g 59s FHdd. 9 745 49s v
e Yetdls = 3 3x)e oS BHsh e 5 A4t

u[o F

i
p)
o
2
it}

A e 2Ed
o]

= ol olm A (elasticity or strain imaging)olA:, o]
25H ¢ ZFll Yk, ol %, Ao 2EFRI(strain), 4*3 T =
TR EA S G dAE, B4 e 2EFRlel SAHE 4 v, xA BEAE, d7y

nodulus) & 1% gsm Aol el e gl AgAT. FAGDAAE, A dAE Dol AL Y
] [e]

rN

=
=

o

[e} =
= Ji—roﬂ 7F8Hz]l€ slogHE F2E 4 Q) %7%}(54)0117\15—, 2P o2 RE o dolg (o7
Z~E# <l tlo]E(elasticity or strain data)) % 3 AL&3le] 2 EH o] A

5450 Asac,

% 4= 92 A 289 o]n| A (medical diagnostic ultrasound imaging)S 13 A 2~El(system)(10)E EA]
Shob. Al2EN(10)2 SAE 2A09str] 918, dd f98S BF 2Esh] f8, 2= X, o =1
o] U= X (28)9F A AFEE 4 Yt A2EN(10)2 EWAFA ZEH(transducer probe)(12), W

(beamformer)(14), X =ZAM A (processor)(16), HZE7](18), wEH(memory)(22), % ¢=Zgol(24)E
Egsitt. FUbEQl, Ao, e ¢ A8 o AXIEES] AlFd 4 k. dAW, Al&E(10)> AREA}
AE Fo] 2~ (user interface)E EFITE. A HAAdolA, AAF(10)2 g5 Hd 257 oW A|~H
(medical diagnostic ultrasound imaging system)©]t}. T} AA|EddA, ZT2AM(16) Z/FEe HEH(2
ol Al~®l(ultrasound imaging system)¥}= Ao]3t = WHIlol 3~ o] H(workstation)
= ZAFE (computer)e] dF-ojtt. IHO|AL 2Lyt ojulA A|xH AFFA T IZHFEH 708
ATh., HE A EA, EWAFA T2H(12)E & HEVEE §lo] Algdt}.

2)\__ —J—\:Y

A A Ao A, A|AEe 2E3E 9 EF A4 (breast volume scanner)Z YeRIth,  $18S A9 3E7)
Asl EdllamA z2B(12)7F Aedn. EdaRFA 22H(12)% FE=DE(handheld) F 74, B A5 s
2909 Al2~El(scanning system)?] UHY = v}, oAU, EWAEA T2H(12)E 2R F F= 2% T
o8 AAHET., FEH, AMH(servo)E, EH(motor)E, 2ZH(spring)s, ¢4 Ex ©E HAYUS
(mechanism)©] $hape] fufol] srekd oA Ediwma ZmH(12)E &9 (holding) A, F% on| A
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o

(breast imaging) ©]9]9] t}& o=l #A|o|d(application)E°] #&= F

EdaFA ZTEH(12)+ 95 A 229 oju)AS 93 EdFA of#o](transducer array)o]ty. Edx
A Z2H(12)= 23 3197 (probe housing) @ EWAFA ol o]S ¥E3talct, JrA<l, Abo|dk, m=
o A2 9 HEIPEEo AFE 4 dTd, AolE(cable) ¥/E= HAEX|(electronics)’} AFE 4=

AT},

EdxwaA] L2H(12)= HW odol(planar array), =3 o#|o](curved array), o2 of#|o], WAE of
dlol(radial array), 33 o]#do|(annular array), T¥ EAdAFA dEHE(transducer element)E2 ThE
thabe oj#lol(multidimensional array)& Xgtety. d7d], ERAFA ZR2H(12)= bkl T2 oA of
dolE 23t oz odolE vge WIHER o/dH AT WE(element)ES ZATH A A, NxM, 7]

ANZENE O 18T F), BEA 747ty wado R Fde H9E Z2e 3L ofyrt. takY of#elEe, A
o] ol Y (area)dl Z, A@HELS9 1.25D, 1.5D, 1.75D, 33, W18, &= Th2 oY AXHESS
Eon

otz AAdoA, EWAFTA T2H(12)E 7lo]E(guide) 9t AAHE daY olgolE zher., Jlol=E
A(rail), =g, 924 A 2®(hydraulic system), 2=3F =ako]H(screw drive), 71412 271X (mechanical
linkage), & Wo]¥(ball bearing)E, Z(rack) ¥ Y (pinion), = EWLFA ofdolE A 2
e SWE 2= 7P°]‘:‘(gu1d1ng)3}7] At g2 dvAYFeIt.  CdAdd, stelEE 7+ oMY aFH
(groove) 54 Egst=td], EdAFA oz ] 1 OFHE Folu E EE ARl(chain)e] |d4dHTt. 1
FHES Adwzow Aztow oAY L% o7 FAo|EE offol& AAgtt. HEE 4 ¥ ®

v 7191ES F8 odelst A4dHr. UET‘ E%’\ A ogelE FH o7 3 AL Thett. EWRAFA
SE R ]"]7]71‘/} EE 2407 H8l A9 23 =(speed)9] EA(motion)o] AFE F Jrk. =70 3|
E(scan head)® @5 (short axis)ol Bd WdFo=z 7V|AHox YIHI, ol HF HHo] HA EFS 7=
e 290 (sweeping)dHA|l &t} Alojr|7F REE Yshis AZFEOA 18a/Ey A= ZAFANY. ¢
ool Elglel TE, AW, 2813 ZE(stepper motor), A7] ZE(electric motor), T FX7} ALEE
AT},
E%’\ FA TEH(12)E 23 393 (probe housing)2 ¥3H3lct. 8 o]u] A (breast imager)® 4%,
B 34 Z=EH(plastic), FEAAF, 7%, €/Ec= & 849 X =(pod) T 9F 4(shell)o|dt.

[H

E?JJZ:TErH ojglo)e} I =(pad) Atoleoll:=, 23 AXxL(acoustic window), oA, A == 8 2Ly FiA

EAS ZAY e 2R @v d4d o] AlFEn. d7d, dE=s a3 el daxwysitt. o=

o} EWFA ofo] Alole] AL HGS E5lal, EWUAFA ool EEH fHoze S H=RE AFSH

ok, gietder, Zg2H 594 B Al A (pammogram system) X 9ol thE H4F ohdl = A

3 Al ~®l(breast compression or scanning system)e] ¥dX-ojt}.

TS 2AYete 855 ¢ B b8 £558 9% udy AAdEddA], Z2H 942 d=de 85
& surface texture)t® X ZH 31932 4

(handheld use)& 91&k Zojt}. X2H &9 34 9 1H €2~
o

A (
T w49S 9% 2" (grip) & WE(handle)S X 33T} g A5, oid F22~Y E+= #WE(lens)

TEH A EWAnFA ofdols ALY, ERALFA ofdo]le gREES EUNAY, B EWUAFA
ojgo] Ed9 HITA ﬁﬂﬂo‘ YA (protective frame work)olt). E2H AL IEE, IHE, HF
(latch) &, 92X E, EAdXAFA AlolE(transducer cable), & U2 AFXUEES ¥ = vk, AxH
A7y zZmHE F9-A Lﬂoﬂ Asd F JAT, ZEH Aol HEH(active) (Y], EWALH
(transistor)E, =X (switch)E, T AANFE7]E) AALA7F & = At

Edamga Z2H(12)9 S Jd2lWE(acoustic element)E2, EJgHAF X =224F A(lead zirconate
titanate)(PZT) ¢4 Edl~"9Hd EZ(piezoelectric transduction material), ZfdA A (ferroelectric

relaxor) T PVIF E2E, &34 9 253 EWNATA(cMUT:capacitive membrane ultrasonic transducer)
2AE, vA-71AstE e £ W(beam)E, "IAl HA 714l Yvle]X(microelectromechanical device)E,
g2 4d 24, v gF-d-d7] 2/EE A7]-g-5F% EWF~YHM(acoustic-toelectric and/or electric-
to—acoustic transduction)& 3 T2 Fddolty. ALY, SF AYHEESLS MT Ex vA7|A3d
FZE, d7Ad, 3 A FHEE Aox sue] A Holw, o 7 & A, &% oA (acoustic
energy) 9}t A7] oy (electrical energy) Alo]E E#MA7{A(transducing)slt’] $13F A=E9] Aok, 249
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= A -8, @ e gE sl vE B AS(E, "EHdrum)E" B
MT AlcelDE)Z FAHAT. Fol JdE g s 3 A5 4z d5E50] %%2 ddHe], &
j'

% AYHEE ANV Y By E2E xdeAR, Aold 53 AYHEL diFd ool BES &
g EWAFA EZ(acoustic transducer material)E°] AbEE = k. &8 AYHEELS vl 7153 o
e, od7d, AAE, AXAE, AAAE, O, $48, 48, B3, B 2% dY9E(E, 2AdE
gl AFsHA wixE A-HES] B W Ao FAEe] el Aj F uE et

ERdsA Z2H(12)E 34 Fo] 79& 2M9s] A8 o3 duAd A7 AsE Alelg: wHEst
2ANGEE 7o 79, ERNLF A ool B, E X tig ERLFA ZRH(12)9] EXH] gl
. A3 o]HA(linear aperture)7} 9 A W= A W Fo& 2NYE ¢ vk, UE 9
24, wE AF olH A7 Fo] Fol(pie) FAY TS MY & vk, = ule] vE VEEE Fo9E
He ggse] ALYSE 205, dAT Vector™ AASo] AHEE S ok, ANEE oiby WWow ofF
oA =], dAd, oH A (aperture)dl W3l AFolst WHAAER ~dlde] o]Fojxt. EWAXAFA ofHolE &
2o zH, Aol AME = HH gold Al E(segment)E°] 2ANYE § Atk FH EFS 29
3P7] A3, EWRTA] ofdlol=, We e didlel, Adoldt AERE oAH HHES 23] fd 7AH e

2 Ao A},
W¥H(14)E =90 (hardware) Z/EE SAZE o (software)ol] 8] F+A=HET. AN, 3 W(acoustic
L= ¥

A
beam) 58 2Elo}¥ (steering)st?] ¢&) AA=
L5, AZES Aof(software control)
Al ZZ M| A(receive process)”} AT,

S EE= YAES AAsSEY 24~ H ]%(focus table)Eo] A}
o wa}, ME TS % Yske P Eo] AHL, Y= F

e

AA oA, HEW(14)= A% oA (transmit aperture)«] Zyzko] A E
| Y3t 38 AAAVE BE AEVES 2ot 35S A 9 WEZF iy
(transmit event)d] sk FFE5L FAs w Aol 3 ]O]@(phasmg)—— 744 2=
T 9% 2 A% BEAS e 5% H1E ZAs] g8 vl (relatively) 7Hs 2 AdH
H‘Jlji(transmlt beamformer) &= T2 &% WEF T3l %ﬂh A 2 WNES 2=
(steering)® Hx(pulse) 53 A7 98] ==
Fehetth, i, Wl s FJH Qe AREE 4 Q)
¥ (14)+=, 524 ¥#A7J(dynamic focusing) &2 3} o]Ae] =4l W
2l Wz H(receive beamformer)E, olzidl, AAE, 4 2HOIHE, $37|&, ”J/“b -’F"J ANEES
R AA 7|3 gakslr] 93 7P ES E3ke 5= ). d A, T Z2AA(shared processing), ®H7le E
= uH

o,

o 2 2 oo (E oox
to of o ot |

oo
rob
)
N,
o
ol
ob

N
obr o
o,

N
it
S
>
il
__TE‘
E
NS
=
Qo
2]
@]
=
=t
=4
o
=
A
o
Ly oY
HA X
L, e
2 0w g O
Q2 2 re
N

e
2AY, e o5 AY¥ES AR, (A, 4 N e a9 7H)4 Wy g2 WxvEoe
o], Fo]x % W (transmit beam)ol %”0}“ Aol Hae] 4l JE
e, 2ANYEE 799 Holg I AAEESE UHERe AEES S
(Fourier) & ©& %“3 $s 2 M| A (processor)E X3

g o gk s == E A, oFF ) e L wRh)e] Al WEo] A

|
=1}
=1

S o
0
N
=
i 4o Mo
ED %1
l é
r&l
2 JZ‘J
o |0
iy “HU
ofy 1o
4 b
= M T o
2 2 0w

2
>
N>
)
Lo
=
o
9

e

T I E AASHF, do9 2% AriMd(signal conditioning) (A, HE P (filtering)) L ofg=1
—EH t]x 8 W3 (analog-to-digital conversion) Fol E#AFA ofgole] 4241 du]HE(receive element)E
AdHT. 2 Hxdes AdYAUEESS 2 2-H(on—chip) ¥ F AU

i)

EWaFA 22 (12)9 19X (14)7F A2 Adssd, d7Ad, A% WEH QY (channel ) E°] % A&
(coaxial cable)ES B3 EdxARFA ZaH(12)d JdZ2dt, EdAFA ZzH(12) @ WU¥s(14)E 39
79 EE 3JU F99 AIMEE e ES AR, HEM(14)E AUE FHFES Ao BE 2R
2 (programming) ©tl. W EW &) e (beamformer parameter)E, AW, EAXA(focus)ES 93 A x4
5 9/x= ﬁﬂolx‘ o}Et}o| o] A (apodization), W ZZ(beam amplitude), W AH(beam phase), F3}=,

b

T ge A5 A4HY. EdaiA Zan(12) ddAd 44 99 ofdA W £ 949 oA} 44
CIE F HU@“‘E%*/HiiHHD Cold A dE HPES Aget o PSS, WL A5
Q% 9% oUAZ WPkl ASHG. WEA(L) P EdrRA ZIu(2)E, R4 ol AdA & o
UAE A8, £F qUAE A7) duAR wase, 248 A7) A55S WEgshst A,
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0% oft
o 2
o

[

=

ol

Q‘L

rlr

A
rlr
o
N
o
e

ol 7] 2Elo]™ (electric steering)o] AHEE 4= th. EdARFA olgold 7]74]/\1 o)
A7) gl G & ARgste] BF 2o FalE 4 Qrh. 270 #Ql(scan line)E E/E+ o
el (pattern) E= 4ol AREE & Utk 3 oUA&, dolH(data)E 5“]?01'7] f]sﬁ,
scan plane)s wWebA, A LA Ude Ee o|Fd MEH= v = ¥ (scan
99 JH“HOE AFHETG. olF, EMzwA oY FAJQe RN, EFY tE AAE 27
o lelEE web EflaA ojfolE RAJeRH, BFel 2dE F dv. EES &
o

3 EﬂolEMl ol FFE.

E 2 A (plane position)o] thal], W¥EHME FHS 3 W AQYsEE FAAT. gordow,
N 2 A, FE R Ay el Aol 27 gk W] ZEE(scan line angles in
azimuth) & /\7}1 Hrl, FojA 9HE Hold AnEZHE ~IEstr] 98] Aoldt o]# A 9 X (aperture

location)E°] A1-82 4 9l

Folx EFo W], AMES vkEE = g, A0ES wEgory, HA dolE(voxel data)e] Z#ElYd

(frame)E9] Al¥2 (Sequence)ﬂ g=59ct, Zzbe Zy e Axtgor ~AYE AA EFS VehlA e, &2

' U9 o #Fe 795, A duns HHEgto =y, BF HW/EE HHS e

e HxdE dojge] H49 ZydEe] A =70 2kl, ZHsle] odF-, ZHS, Ee AENEE
)

X de 1&(group of frame interleaving)

2

o,
ulo2
lo
o
°

N
1o
[
r;tl:
o
E% &

o
i

lo g o N
o o
—_—

2
il

4 2B
)

ol
2 g

2

Cre N
o
ol

N
v
—{} o,

=

A&7 (detector)(18)%=, WEH(14)0l 93] &= HolHE HAEsta EdxmA ofgeld SHstes T4
Hoh, AE71(8)E 253 HE7Iolth. AEVe, WEWE a"a/EE HIE HolHERES HES
8, =] B/EE AZES ] s A B (B mode), =&e] EE A
&% FZ=(Doppler or color flow mode), 1%} X =(harmonic mode), Hi& A LHA A& & o] Fd 7
Uy g2 BEESo] AgE 4 Q. B EE 9 HY 3uxy REEL ES 98 9 dx A
(single pulse scan technique) < AH&ETH. AT Fuka tigoA e Aase] A77F Artbdt,
oo A2 T)eE, d7d, £ B oduXe 35 2= F4({low mode estimation)©

AE71(18)+= 259 20Es A3
dZFH (resolution)S WEY &

e Yekd=, AEd eIyt A

Z2AAM(16)= st=dlo] Z/EE AZEYfd o8] FAE= Atd ZZA M (rendering processor)o|th. X
ZAA(16)= Lyt Z Z A A](general processor), Aol EE A X (control processor), o= Ao)A-EA A
3] Z(application-specific integrated circuit), BE-XZZ3;Mo]E Ao]E of#|o](field-programmable gate
array), L#¥2~ ZT2AA Y (graphics processing unit), HYAE 3] Z(digital circuit), o}g=1 I =2
(analog circuit), TXE Als ZEA A (digital signal processor), ©]E9 ZAIE, == *PO]fSP JHEg
2AYEE 259 At AY ¥ (three-dimensional rendering)S A7) 93, A dEA Ye = o]
of iy = ThE tuto]~(device)olth.  ZEAMA(16)E T THlol A~ H& Tubo] A5 T&E(group)o|Tth.
AW, TRAM(16)E HEE T ATX(sequence) 2 T2 e Wil T2AMES X33t o E 4=

A, ZRAA16) = HER e APER o]FolA = 4k ZRA(distributed processing)& 91g tupo]
£ UMEYA(network) & gt A HAAAolA, ZEAAN(16)= A= oW A AT H (three-dimensional
image rendering)s & 543 tntol~, oHd, T~ ZEAY FH, ZeF 2 FF=(graphics card),

Ex AEE e 99 e ol sl

ZI2AA(16)= B A (surface rendering), TEZAXA A (projection rendering), &3 E#dH(alpha
blending), B2 (texturing), T A °LEV1 UE EE o]Fo] JTEE & AP S ARSI Eﬂo]
BlE= A A g8 =(voxel grid)2 2 EZ2 (resampling) 2 Aok, "iekdoz  AgE- HolgH=

B oAy A A gels »/ws nrkg A geolsa dad E"(scan format)oi FPET. =
2 AAldEAA, Z2AXAN(16)= ATHA AU, e =AY HE YAy e 2AYE B
2HE9 FHe] A4S Ui ojzkd o|nXE Adstr] A% AW E (scan converter)©]t}.
ZT2AA6), AE71(18), E= HAY TaAAE 28 270 g/Es 3d 270 B= HE7(18) =5 &Y
He o2 H]O]HETH onA &S Attt odHd, adolaAY Y/ e A i%‘(grayscale and/or color
coding)e] B E=, =Z7 ®E=(Doppler mode), T+ B Rt EZ7 XX Z3(B mode Doppler mode

o td SH= 7‘3%5&5}. HEH= Eﬂolﬂ«l b B/EE AR
h=h
=

o~
T
Ea
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combination)S AAsh=d AFgHET. Ao omX], oA, AL iy o] g o](24)o] &8 H).

2Zdo](24)= CRT, LCD, Z2+=vk(plasma), ZZAE (projector), E#HE(printer), Tt dA LHA U
T o]F9 e taZo] tnlo]A(display device)olth, TIAZdo](24)E ZRAA(16) Ex HE 7
TAERHE olnA] ©vlolE (image data)E FAISFAL, o|WXE ATt Abakd G E, o|xkg ow]A], ®
= vE ov A7t tyaEd ol (display) €U}

w22 (22)E 3 (H-9AF) AFEH BEIS 2EFA ufA (computer readable storage medium), oA,
MAl (cache), B (buffer), #lA2El(register), ERAM), ©Z7}5 wt]o](removable media), 3= =glo]H
(hard drive), 33 ~E#]A] tjH}lo]~(optical storage device), ¥ TFE ZAFH =75 2EFA w9
(computer readable storage media)©|t}. wWEZ](22)+=, A&7} oy}l tjulo]x~ol7] wjio] Fdolt}h. FiF
B #E=715 ~EH A n|to](computer readable storage media)® thkdk B}IE 9] kA 2 H|3|HHA AE
A wltjo](volatile and nonvolatile storage media)E X33y, wR2E(22)= Z2AA(16)°] 23 qAl=
7}5 (accessible)3}t}.

F H~l rr _VL
d

w2 (22), TRaHYE ZZA M (programmed processor)(16), WEH(14)9] ZTZAA, H/E+=

2GS /R EdaFA Z2H(12)9 ZHE Aofsly] 93 Tz A o) Aa rhegh

UelglE dolHE Agstt. Bl =91 Z2EAM~(process)E, WHE Z/EE VEES TEI

W Eo] AFH-A5IIs 2EZA "o EE WEIE A AT, EHEd dAlE EE EYd
iR

of BN
ot 1'.110

w doomn &
o o o

)\

H 7% E, §4% =5 AYES AFH A5bs 2EYA vold ke 2 A AGE WEHES] s o4
o] AE(set)Eol 53 Atk Vs E, s4E EE Y952 54 B9 W M E(instructions
set), 2~Eg A wtjo](storage media), TEAM|A TEE ZI2AA AZF(processor or processing strategy)ol
ZdHola, AZE9 o, d=9o, A 3 Z(integrated circuit)E, B o] (firmware), wnlo]laE FIE=
(micro code) ol o3 FdE F Jdom, ol5gd "EoR I A Y. wRRER, Z=AA
A ZF(processing strategy) S HE|ZZAA (multiprocessing), HEEIAZ (multitasking), HE Z2AA
(parallel processing) && X8 4 duf. A Ao, HHELS 24 = ¥4 A|~=Hl(local or
remote system)Ee°l| 93t #HES 3 E&7bs w|t]o] tlulo]~(removable media device) Aol A& =Th., o}
2 AAdEdA], HEELS AFEH WEYI(computer network) S £3F i HIANES £33 143 9 97
Aol AgETE, T uE AAY BN, HHES Folxl HFE, CPU, GPU = A% Yo AGHT).

i1t n}‘iJ

jQFI

wo e AANES Fxstel ANM MRHAAT, B owwe] MARvY Held glol we
FAEo] ool & glgol ela|slolor k. 9o ANAEE dFelt. 1elmz, 9o FA
o] Al wFAT A5 AAZA olsHm, B ugel gelz olasA ghgol owdn. w
NBES EFSHE /19 PTRET], B ouwe] WS ot owH.

off rlg wd r
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