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E wpo] ek welel fwsh wol Wolth: ¥Algol
Atk (b o FAH A BAlE vy ZEne) Bl BHn gREE A0 44 QoA o § A we ¥
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X gk vhee] A ARE SN 253 ERFAS 1 A7) A5 EekaY FHHE a2 2Ws uet
raE WX FFE7A] FH oz AFAIZ] Ao| EA o 8 o] WS AgForm, Trd dd AF
o vl TxH(rigid section)d] ZolE AYEd 29 YAIA AxgHY €953 29 F AW oy, 4=
ol 44 9 (angular field-of-view)o] UF7F EdMFA L Az 93] 7Feizivte (5, AHAY 34)
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ke WA proximal actuation mechanism) 3]A A7 &= wb2lo|t},
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(optical coherence tomography: OCT) 7]¥F A7 ZZH (=, endoscopic OCT)olA 53] gy o] & 7]
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(BE3E3 0001) A3WE3 3: M Yang, et al., "Catheter based photoacoustic endoscope", Journal of
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tomography with a 1.1lmm diameter catheter", PloS One 9(3), e92463 (2014)
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Hodgo s Fr)eo] X E EAE sl2sky] flste] 33
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gk o] g~y FHEE(220) 1 WlF TS wE wixE =3k J3A(240)09F ~AE H(250)S R F
b zpdkslal o Rl aYAIA o] E(240, 250)°] A HAH BA GA e dES FYc. A,
Zot~g FHEE(220)E 2 ol AL ofd §A1(230)7F ez Afo] YA A JHFE 98 E 3% 4
At 2l EEaE FHEE (22009 AEl doiMe=, 1 BHE FE dolA W 253 A5 T3]
wj ol Futel Syl BF o & 538 4 v Y ALY 2AE ARESE Aol vz sl

Zg2~ FHE (220) 9] U T3S A3 ol wlA FAI(230) & tlote] 1B (deionized water) 9t &2 =&
T ES o8 Fx oy, AL AYE 2U(silicone oil) T3 o] AA H3pHolw wrdprHgor A}
&3 & e BES ol&ste Ao g sitl. vk wiA FA(230)7F =(water)] A5, wWA FAI(230) &
of 7 FUHe= =3 JA(240)9 F =HA F2(o]d dEsiAE $EIHE AU|Hor A8 dAAY
= Aol a3ty

L2~y FHE (2200 7Hea 7 & 72 FEUE Y o] F1 3% $EE FAAY A2 F e
| A A ] adHoz AdE § vk, A ZE=Y FHEE (22002 AAE2 2F 1 am o4 °F 3 mm o]sko]aL,
AA dole ¢F 0.5 m o) ¢F 3 m olEE FAFE 5 Ut

=ohay FHHIE (22002 Ho] Sl ZRBO| URds =akd (24007 2B 715 (210) o A FEH 20
H(250)7H4 AA Sga delz vl Eol ok, vk [AA(240) FA =EH e FAF SAS 7HA 9l

o, a2l o3 AEE FeTd-2eT A7) A5E Adee BE Fad
S YPACI0S] & B 2N D500 WAL, 2 H50E moh ARA0) Vel F
PHCADE Bo AR Ao Wol} LGS o) WY £eot HaB AAA wiln, T oz
Q9 AP WA BAE BT ABL AAAZIE WAslol Bolet 234 HEE BEIE ARE 4
AT 2 W(250), B QA6 Qi BARDE Fo) ADH oA We 2w AHem
WA S PRI, AT B 284 Bk REAAY AUAZVE 24T 294 18 45
S a5, So) BEAE M Qdd BAT 93 FeS AU F Ab FLE25) 2 A 8a

E(251, 252, 253)S A= dE Ao (254)S X3 &= it

=g AgA(240)9 tE £ Eoe, oy HAEA(2400E AR T2H PEHH(100) C2HE 3 HES

Agils Z28 7]35(210)7} uHx]Em} ZEH 713(210)E 71F 7101(217), 3H EWAAZU(211), E #o]g
o83 7R (213), BEY AFZE(214), oEA =AR(215) 2 AV FALA(211, 212, 213,

214, 215, 217)& R & 71 ZHEA(216)E 233 = Q).

715 7191(217) &= B FERFH(100) o2 RE 3dHE ddtel olE Eayt @%‘1(240)011 Xﬁﬂzh ks

< FYgi). Qx EW@ATH (21 Z2H 715 (210)0] XsHEA & 3

7] d2E wrol A28 E BV L RidE R aXH(251) 4] A& X471

A (10D E Bule SA 988 7388 = vt B8 o] 7 JAAA AFe ZE 7] ﬁi% Eu%ii d A
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¥ UREIE Bohag AHEE (22009 WRE ASn Q= hY FA2807 Hoz oA e ¢
| s 4@ SRt 2 Wy REQIDES BEY AZECQUG A AN nEd 9Aag -

g AH 23 AT 9B F9T 5 Aok

ZRHE FEFH100)S F5F-23 Z2H(200)9 #HE F e EYASE SHAQ Ty, zrH
TE5(100)2 33 ERAEHIDE W7 ASE BUAY wE F 3 ke A" dY] AsE S5
Fo e 229 AA-ZAH101), A FdF(24D)0 oA B2E dYAAFTE 9L st = FA
Fr(241)8} AABF] 29 3ld FAFH(optical rotary junction)E HAsE FIH7)(102), =t HeA
(240)°l 3AHES ALEF7] fet 5 7191(103), & 7101(103)ol AZAE AT o] (104) H o F=oj o] E
(104) 2 EAE7] 93 dFololg =alo]n](105) 5& £ 4= Q). o] thatode F&3t)

EE E 19 ANE e 74 84% E UES 33 S T8 AnE AWt 293 I 9Avks
AAT AL B el oA I 2TEE AR QAELS Ago uet FHE 4 dd. v
o Wg Aol (254)2] Ag- st ofd o] H&(piece)E TAE T AT

T 28 s, FAF@4DE durdor Foj9l FYY FRE VEeR 2w glow I upge ZEH
T e AAR ¥ RS FYF(241PCL) o] x3E 5 Ut FAR(241) 9] RPZel =, B (24D §Fo R
WX E o FAAF(24D)E AR, A7) AEE Agels =414 E2(conductive path, CP)7F wix|€th. =4A
FTR2((P) e FAAFCADS} TFo2 A" FiEs ¥Y Al =44 52(242) 9 FHF(24D) ) 5Fo=
g BES ¥Eslm, Al EHA E2(242)8 A A2 =X E2(243)F 33}

o

ool o] Al RAE(241, 242, 243) Wb muw AFA(24000) HA FAFolE sl Az Aol
A BHH P AR A $A olF R} A el FUT AGER A4 GoE Asl A9
=40t olo talne Faa,

S, T =R EZ(242, 243)E Av|Hoz AHAAF Y] 95, T =AA EZ(242, 243)9 ¥HL HA=
2

(Ihez z’E 4 Q. 47 512 ZEME g8 & vk, B, F =94 $2(242, 243) Alo]
of AN AAE H FH(tube) Y] FXAVF FUHA o= wixE 4 3l

L1 k28 ] Fxebd, mudk JhA(240) 9] FAllE AR (2407, L vpEFed e Al =4 T2
(242) 2 A2 =14 T2(243)7F §F o2 WX Eo] vk, ol d 55T Fx=E A 7Y FAld g Hn
g FAFC4AD)E Y8 A= 3 Ty AeS dy, Ay T ERA BE2(242, 243)E, vkx] & X
&zt A7) AelEAH, 51k @7] ASE we aRAHoR JId F e dFY g Fur g9
A7) =9y Zg A 9. FaE B ddgea tRE AY] ASE F2 0.1-100 MHz g4 Eo] )
ow FARF(241)9 A= e EE(multi-mode)H ©Y EE(single-mode) E&E ©] E9 £3% IJHE F

Aot & HAH e} dexoz HxdE 4 9ot
S JEA(240) = oS4 Ay

(241, 242, 243)0] wlx] E3t% o] =S 7]
e 249 (250074 HAdsts

e He FH Ve AEEE ©®
A ER4)E BYder Z F £ gl
B2 Apolo] A= AR &4 7HH S Fo
A A Ado] 7hsd aH JHE T

9
N
©
4

on My

Sx8 Hstelok W) 7} » TR A9 ) T Em
e QEACIO7E E o FRs Aol ARAE A £
o

£ 8] AAe, v 253 EdRA VI 71 ke 0 353 Ald AlaRledl glolM, ulak W] AE
T o=E A FdEE sAC A9 4 gle m=oke JA(240)E ol 8ehs Hl Slth. ofdh mukt A
(2405 EHHeR 7T + e FAAA TS AYn

E 3 d AAdel wE mukgk FRA 24009 A TS CAF BALER, T o4s 36 A Fie] A
TS vERd RAEolal, T 5 & 4o AAG 722 wgos wad JFA(24008 A THE ARKlolT
53] = 39 & o AAdE nEeR T by A A (240) 7t e F-Za vk WAE Z2H(200) =
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AA A28 oA ojg A dAHa HdrjH ez ddsolof sheA: EAHoR HojFa gt}

b Awelnol, Eaw AIA(40E Be A 5 A BHRAD, FAF@DY 55
3 = A1 A B2 U FA8(241)9) B=0 =

o
A2 =¥ F2E Zddee =dA SRR E T

[

A AAdel] wEH, Al BH4 BR(244)E FAR24DE FAER FuE L

LA BER(244)9 FFORE Al BA4 ER44)F RS FuE £ . S 34 %(241) A1 Ezj*é
E2(244)9 A2 EAA BR(245)F A2 @S & 20] =AE el o] AU Fyd 5 Ak o] w, Al
SR BR44) 2 A2 =HA B2(245) F Aok v FrR¥EoR FHlE S ot o] w FHFo|g
mpx] o]l ®l F(tube) FENS] A1 Z=HA BZ(244) L/ A2 =AA E2(245)7F 9AT FAR FAG
(241)9] ¢HE EHE S ouldtt. o] W Al BHA TR(244) 2 A2 =X TR2(245) F Aok s
FA(24) 9 FHel =44 BAS oY S e wAew A IyAA 4 F

F\F

A el mEE, Al =R SRC4M4)E FAFCADE AMES FuEL, A2 = FR(245)% Al
=44 l:=i(244)9} 0% Al =4 TR(24)E INES HEHY, Al =H4 T2(244) 2 A2 =14
TR(245) T Aol b= Y FEE FAF(241D) S0l AASES FHE EA 5l AES T 5
At

T 42 Fxed, FAF(241) FAE A= Al ERA ER44) 2 A2 =4 BEREQ45)E EF #
(244, 245)5 X3 # vy, & DA E o] F EI IY ME(244, 245)& A4 OF EF =
(240)9} v B3 3 ME(245)8F A A gt A7]A Z4zte] WA MEdf:= 28-S ° s
oJo] & 4o FH A5l o] ofy} o o] E 2
AAZY whA] shvte] @9l (unit) 24 7153k FEHE AT = Q7] "ol d7d =

A 31U ME(244, 245)= thge] ofolojEo] 2T FERE FAT WAoE A" F Ak (ddE Fx). oY
3 R ditgoz 1nEYF g vlg- 11 bl ZA A5ty HdE S Ho) |
Atk A, Folzl Fzho] AgE I FAdo] o F8e ASolEtd 7t ET FY ME(244, 245)F & 49 &
A3 U2 3 SoeEv 7AE & .

T
ru

{
J,‘i
= M
o
fru
2
gt
o
rlr
=
o

i)
o

Z1zke] 7] AREE Fol7] 9k, Aol et 159 xwWe #r] A%
bzl Wl B3 FY A E(244, 245) 7o) H7)1H HA

< EYH ALY ﬂoﬂiﬂi S SIAY T AE(244, 245) A}
AP vk (59 244PT Fx). BE dh}e] AAjeel] glojA] o]

93\0

ol

N

ol & 59 HAAHE FA }
v, B3 7Y Qo= gk

*+ AFAC0E T F

o 9RA(240E FRAE PHS AL
A4 FH B2 AZ /9 ol mit WHow

s
a

bt

% 20 1Y AE(244)9 A2 A4 BRE 7)Ese
HPQ Ea 3d AE@4L)E 474 daAk(2s) o] F {Efoﬂ ?ﬂé‘ﬂ(’ﬂ 2Md H(2B0)o.=FE Z2H 7|
(21009l A& W ER2EHID7AA] A7V 2= F v}, 22 way QaA(240)0] E3HE =
T Ed 33U ME(244, 245)= olEF A IAE ete A E% xH(211)9] #FHEF ZYF(211-Dell 714
o7 AAwe] gt

= A Fxshd, Al =84 SRR Vleshs ¢

T 6% &= 7 tE Aol mE mabyk JEAI(240)9 TS HolFE B kolt)

=69 4 AAdd] mad, Al =47 5i(248) 2OA2 = TR(249)2 FAF(24D 9 Ao dFE #
AEE FHE S gk ® 69 =3y JFAE VI- V' AL wE A2 vuEs Fxed, =44 52(CP)
T UREeR A7 Al =dY TRe48) 3 9 Ux}fféii A A2 =R SE(249) F FEoR EEE 9
o F RRoE yd Al 2 A2 BA4 TR(248, 249+ 77 FAF(241D) 9] AR5 AT o] Ag 94
F R SRR A4S Vst o R B dAlEs 7124 5A4E fASHEA W) Hsrr 52
= TEE Awey] b, vs =g J3AVE ol el woldztz, 93tA sHHe g U5
Agg & oA vk, 39, =d4 F=(CP)9] vETeds i FA1(230)9ke] HEFem A3 #7] TS 7
obFi= Ao :HF(246) 0] wiAE & it

T 7& FxEW, d AAde wE =ad JFA240)0E, Al =R SER(IE EHT, 242)9 A2 =14
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Zatet 5= . &, = A (240) = FAA (2419 FU9

By o7 IR Al EA1A B2(CP, 242), L H1ZS ZeaE Ad IgE
(246), 18] B3 3Y A FHE A2 BHF BEZ(CP, 247)7} el A FE AUl wix® JeE 74
2 F Ak o] W HA FHF(246)S F EHA BE(242, 47N)E Av|How HAAT|E T S},
EE o] AAdelA Al =AA B2(242)= FAAF(241)9 P (241Cd) W HAAo 44 A ZEH=E W

qoz g48 + Ak

B 2(247) Apolel] MAlE 4 =
(241Cd) 9 AA=S EgAy F
EZ

olye = 6 ¥ = 79 FxE 2B AA Ao ufg ook = P AY WAIA (intravascular
imaging endoscope) Sl AEHH ¢L a34d 4 g},

T 82 A AAdel mE FAHRF(24DE YERA BAEoTE, o] d HAAde mEw, Eubd A (240)00 AF
S5 FdhHe 1e ALY = e FZof(241C0) ¢ Al FH P (241Cd-DolgeE 7|E Fx fd& Al FHY
= A2 F99(241Cd-2)S £ 5 ).

E14E 0F BE A4 B9 Re PAE 3 shine A8 o047 wid 4EA20F A
ek, Qo thE BE PHSE tdel PlUuAs AR & A FHol o, v BE FHF)
AL WS QYT £ Qe F AUAL gou, 1 ET Al W= 52 FAs] We 4FNL 5 Aoke
Aol Qirh. elel e thepe] FoluA Aekst FPFol Aol aTHE YRoldw, ® 83 do| oF F
AP PUFHQIDE gl Eakak JA(2U0E THT FE Uik oH@ oF FaAY FUKQADE E 8
o ®stat YPAZ VII- VID' A meh 48 GREdA BRel 1 FAd By we o] Agd F e
of(241C0)7k WA Fo] Qim, T mgel thE BE WS AR F i E oE W A%Ed Al 2o
(241Cd-1)°] 0}(241C0) % @4 elth. o] v AL FeP(24100-D) £ W Ashsld & A= K 92
2 @ 5 QRS Ao A2 FeAY241cd-2)0] MAHE Aol

475 ol BHG(2AD) L F BAY BR(CP)7F B BH0Z wAHE F5, Z2n R0 s

=

149 S ZTrr oo wixlE 2a0d H(250) 7k skl deEAld 4= Qi
3

18}, 3d EdAEZH(211) 2 3Ad FAFE(102, 241)S E&ste FSa-283 YA A &) AwEc.
FaE B A A e o] B8 FAA A F-HAY] AdrI(211, 102, 241)= A A},

A AAde] wE FEF-Zo WAALS, TRHE(200)8 TEHE FERY(100)S EeEH, T2HE(200)E

©](241Co, &= 7% YT (241Cd, & 7)& Estale FAF(241) 2 FAF(C4D S sFo2 MxE =464

2(P)E E3ete =k JFA(240), =3k JhA(240)9] & 2% Fo wjAEar, dolA W& A

v FAAAZEY 2 FEd-259 A5E AEFse &Y "H(250) B E=da JFA(240) 2 2

(250)9] 9F-= e Zgkay JHHE(220) 2 =AA B2(CP)9 d7H oz d4d 3-d EAAET(21DE

M‘oﬁ ZrH FEFHR100)S FHae Fdf(24D) 0] F duAE A= %°‘Eﬂ7l(1oz> 4 34 Ed
I 21D} ArHom AAd 23 HA-ZAIH(101)E L33},

A % 18 AEshu, S EAsEv21D)E oA B9 mefow 47 A4A mol(core)d] oM mi Eu
H52 & wgl A O]Q‘r yghet ek (S, =Y B oz A7 A7) ZY(coil)o] 8 F(group)E °lE 1A =
AR(211-1), Z2la o9} U FRE e T g 3 A 22k IZAF(211-2)7F 47] 13 ZIFEY A=

=
gl gA TxE 2ES I4E 22 Do

A71A 12 ZLF-(211-DE B33 JFA(240)9 -G 2P, 2xF ZUF(211-2)F 253 FA-FA|
H (10D 9] fJEF(=ADe 7242t drjd ez AFET. 2A 7R 7]e217) Y] 3ldd ofs =3k HEA
(240)& B2 o9} dZ% #AEY AFTE(214) 283 2 FYE vl H(ring) REoR PAF e 14 =
AR (211-D)7F g7 FAsdets, & oy ZE(212)d 28] 7153 Zd(216) ¥ 23 ZIF(211-2)& A3
A e &, Ead JAEA (24009 F =dAY BRCP)O ArHez AZFH 13 ZAF(211-1) 9=
g, 2z ZYF(211-2)F 715 ZHA(216)0] g =] Qlo] Mt &A HeE Aotk ARHoR I E
Az 21D ehe A7) A oa] A Fo] Aol FAE flo] ddsteE =ukt FeA(240) 25EH 717

NEE 92T 5 U7 Bk,

Z 54 EAsEVQIDE JUdon $holt T A gl A4 Bed ARy 44 £ 5 A7
Gol 1] A58 Fu e 4 Ab ] £AE A HE Qe G A5AE B0l B oleld 4
% gel= 8, 94 E%iitﬂﬁ W AEE AgE 5 odrks @As o, BeHer A4 AEEA
G AR A7) AEE ST £ e BYA el dvh E AFH FA oolw, 7 2o 29
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N s ZRreRA A7) A A" A A wAY A7) udag wad 5 g

A 71(102)= B85 dZ(convex lens)H & @ Z(objective lens) 53 & AS Wals Aow 3| A=
324D F AUAZ 9 NG, F FLE(300)00A HolA Byl wAdshd, AR o ol Ha
HEo] 7ol FAfr(guiding optical fiber, WEADE T3 #FYH71(102)2 o]Fst=dl, olw FHH
(102)7F =¥ #eold 25 w=ubadt JFA(240)9] FHF AXE FAAF (24D = A3} = =
Aolth. 7|4 Fag AL =3k FHFA(240)9 A (24D = A= v FHEr1(102) = A &
I ZAG FEA G A ZE AgETE Aotk &, WE f™ e FYEri102)9 Hs Ag e
Ai(241)7F &9 ?47‘463 AT (optical rotary junction)ES A s},

[¢}

i
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Ao wEtdE E 1o EAE B2 dlZ(convex lens)Yt tHE dZ(objective lens)t #o Ay S 77<L*‘E 39
271(102)2] AFE §lol, Al AF3 7lold FARF(MEAD I Bk JEA(240)2] (2409 A &
g JHZ% 3 FEAFHEE FAHE § Ao B2 o] A I Jtold FAARF(MEA) e ke =
A|(240)2] FAAF(24D) 0l HUgk 7hrke] wixEofof s, HY} G824 F YA HAEE 28 A=

H(spec) & ZE FAFES AFESHE ol vpgEA sl

w3 A=A 0D E 3d ER=EH( 11)9‘r X471X42i ﬂéﬂoﬁ, P25 7F AEdte] H7]A e

Koy
Mmoo

U ANdlo] HEW, FLF-2ST YRS TehaE e (220) el MARE HWAF w2605 o
IHE 5 A ® 98 FxW, Foag A2 gl #% A4 Fom wEen nyels
(braided) & W4l (nesh)@ HAA (26008 YT 5 Ak, o Bl Feksy A (22009 BelH FYL
A4 5 At

% 109 9 AAdo] mEw, /% TAd16)e FAFATFEDE | 3T 5 vk wep B wwol A4
e Yog-2e uw?g E2B(20008, @A NN 2el3 Y= wlrle WA Ful Aol HYshe
WHow Agse A e, G WAPR 2 FHo gt @ A, ® 109 go] Fehxe

(220)9] @&t F4E AIANA FAYET(262)E s, VH Eflﬂ‘%‘[(216)°ﬂ AT
H

-l>f
2 3
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i
e

Askel 710 &3t 71Nk IVUS el ZRueh e WA o Ak A8 Aol AR 4 vk o] A
AFAT26DE T3 FUHE FAZE AAF(saline solution) Fol AHgE & glom, oju xZzu ¥
e AgE i FA230) % o= RF oA HA "

A, =11 xR, FEF-25v WAABE FEaE JHEE 2005 2R, Jteld HEE fAFAT
(28005 ok 7hold 7HEIE (200) B 7hel® ZHElE FAFA7(280)91 WA= = 7hol® <ko]o}(270)E ¢
g o ol

=, = 119 Zo] olF ¥(dual lumen) FEF ZH= 7hold ZHEE (20008 F7F2 ARS-8ke], Zhold FhelE
AT & e XHW’ Fu 5 o,

|(28008 F3) fAE FYEE A0l Thold Stolo} (27008 HYE
g FhEE220% Fold FHE (20008 #77b An FeHon 49 o
09 928 APAZTE v dge B 5 ok,

T 125,  AAdd e T2E FEJY(100) L ZT2E 7]E(210) FE oA, = 1o AAS 7 A
g4 2 3H EdAZU(21]) dEgE gE dHor w¥HS Adsta 7] ASE
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T 19 AAdellAE Z2H FER5100) 0], HFelolE(104) 9 AAH o] 3HsE TE 7]101(103)E EFs)
i, ZEH V)E(210)= TE 7]101(103)¢ e 3dEE V)Y 7]9(217)E E¥eE o250 UNAS
AgAaletdtt. & =ubd A (240)7F SAsk=d Bodk ol FE 710 (103)e AA AAE 71H 7]of(21
7)ol 98 HeEE A,

Ty & 129 A AAde] waw, T2H FERH100), A7) Aol  (104) 8 A M s
Eloln) £ (106)E E338ta, F¢-2o9 A4 Z2H 75 (210F % EM“J £2(106) 9} srEe 3
b= 715 Elolw E2)(218)3 *de, & Eloldy (106) 2 7]% gteldy (218) Afelol TE& A
gals goly WE(101)E o T 4= vk A 01 Sol= =9 3 x1(240)7} 3ldst=d dag
Fdo] % golw =7 (106)9 7] Eolw % (218), FA o] & <14stE gy WE(107)E S8 A
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et

3 ® 19 & oM ZEH 7|R(210)0 I ENAATH(21DE st R AAH(25D A A A7)
e m=okd JRA(40)ZFH A Be FxE AAESIT. 2 e A Aol A A HA &
= Agolgtd, o] A EdRAEH(211) FES & 120 AAF A go] F e &9 H(219-1)F o] &
7t AEE T oBA(219-2)2 FAE A7NE dE WS }ﬁz 4 %M. B o] A% F BA(219-

2)E AT Ao]E(219-3) & Ea 25y HA-gA

= 12014 715 EelW EE(218)¢F £F " (219-1)e] 7 AHEHE AFE ASAAIRE, 715 Bold Ee
(218)= W EWAAZU (21D 9} o] ARgE = 9lar, = 7)F 71012177 €3 ¥ (219-1)3% o] A2

ol FE¢-253 WA Z2B(200)8F Z2H FERHH(100)2] FAg diEl AEeEiisdl, 2A olES
43t FeTF-253 UAIA ouAE F3str] s E, oln & dHF kAl G853 ovy A AEEH
2 o} dlolg}l % A AHEl(data acquisition system: DAQ system) ¥ Z& F A A AEIS0] F7lH o=
a3t}

=13 Fe¥-2ss WA ZRB(200), ZRE TE ‘4(100) 2ol E& syl g T AlAEE U
Bl JidEelty, i FH Alx"HoRE ]‘ﬂﬂ H22 N7 FQ9E(300), 2ga Al2E AAES

AR ZAE S Qe A 2E Z4:(400)0] EIHETE

WA FLRG0)F FASE 94 esnt e e "aZe dold We AT F Ax A290A Aol
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2 BAel FASAA T Aol 1 F e AT 5 A U5 delA AsdSelt By W S
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A2 EEU00)S) A9 2gsh BA-HAW0DETYE FEA3 FAsH FeP-2e0 AEE WolSe]
AFE Q4T ol 24 AFE WBAATE dolg A5 A2YU02), o A5 ALste] Iy delg
= wgehe deleh ALNUOD, Teln 1 B delhE ABATL B 4 AU ANAFE A4 olmA A

FA(403), 2e]ar of2] skl A|AES SAshE AR AAE SAR(404) 2 A A

135 #=xstd, & 19 AAE F58F-253 YAE Z23(20009F 22 F5-F51(100) <]
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g ARZE214)7F A E AEHA FEGA HAE & F AR e 9y 20s
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12k dlolElrt FolA|= Aolw, olz|g d#o HAFES 2IY H(250)0] A= ¢ AL5H R 5
stoza FHHoR HAH X (coregistered) FSF E 279 23 9 dHolElE dA HE A
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A7IA AEd oA AEsASE Fskedl AMEEE EfA d4s HEA(TIL: transistor-transistor
logic) BFIQ1 Aol whgrasie}.
K

B2 AYe wAom #8533 259 12k dHolES SRR AY] EiAE dAar o s Ao oE =g
o] (105)7} Alwets dHe EfA P2 E#e(train) ATS AF A28 BEAR(404)2 Bl 5, 132 A
e 17Ji} Z= AR UE 7 "2 EdRleR o] A7 A5 253 o|u A JAlY] 2o]EE Fof
gob. S g A mhelaR x(ws)e] AZAPE AEed], o]ek o] AIZRALE ol FS ¢ 2&d 14
o} & % sl olfrv wdlE WAorb IAShE FEd R 253 Rio did JHAIE Fwe] @3
(relaxation)®d F A= AARD AFE F7] Asdeltt. Faz ojejgr I AALE A A&s A= A
g 3 118 & 5 I

Ty 9 EgA Feo] gl ojudt Hgom 1Al FSF 18 25T 44 diolEt doA=AE o}
of Mgt
4 ojm 54 Al 12kl F5F dlolekE: 7] f% F5F olmA REvh AEY, JHE WA FdR
(300)Z5-¥ #o]A Hxrp B =Y, o] #olA dAay HER AXE FAFMEA) 5& B8 Fdgr)
(102)2 HUAA =3, =33 JFA(240)9 SAF AXHA e FAF(24D)E vt Z2H 7]5(210)9)
ARE 290Y g(250)7HA] Agd the, HAETH o Fualr](252)E B FAAel Buch, el ukek
AF-(300)E Z2H FFH5(100) % S ez FEsE FAF(300) 04 AAE dolx HAE Zan
EHH(100)7HA] AEstes Mo FAa7 Zax &A "t
A UFR o)A Wol AgHw 1 FA F5F A frHEd, 184 fEE FE5Eae] die
Az 25DF o2 Asalzh A7) AmE b, o A7) Ase oA mskek 3 240)9) AL =A4 5
2(242)¢F A2 =AA4 T2(243)7F A AA] =g wEl 228 7]5(210) el e 3l EdsxE
H(21DE S8 Z2H FERY(100) el fXse 2au FA-gAH (10D R BUizlith, B8 o] g3 ¥
A=A (10D = FHAazH251) 7 HEste] dA71d ez wgke 353 MsE HLo}g—o]t e aalA| vt
250 oju R REAE FHAA251) 7t 250 B HAbste] FAAC B F ER s #7] daE
St aAt(2s5D) el Awsta vhAl 1 a5 7 AEF &3 olF(echo) AEE WolEol: AR 423
Bi=

olelol = o] ZF3 AA-ZAH(101)= Al
(signal conditioning) 7]s%E XTI 4 Y=t
25 AA Al 2=E Z4(400) el 9l dloleF A2 5-(401)

OlYE o ol AAHW, A %M AFH 2ed BA-YAMAODAA wS e A7 B2
AaE =, olEA AdE 7] Haes I ERAXEH(21DE Akl =k JEAI(240)9] Al =14 F
2(242) 2 A2 24 BE(243)F vt 2709 ©(250) Wi AHE a5 E AdEa, A 29
3Bz agEth YW o 23 Wi AEAHL 283 ovy WA v WA wgoR
kil o1 AR AuATE Ak o 50}9} Fx 2eu g5 WY 5UF A5 D o3
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AZE, A7 A7) A3 FE = HEY. a5 o o] o mukyt A (240)2] Al
1 B4 T2(242) 2 A2 =d4 $2(243)5 wt 3 ERAEVIDE AYEHI 2UE 255 HA4-¢
A (10Dl 98 FA 2 FZHY, W FE2E 289 A3E AEd bl Jdv S N5 nEsA R
dole} F5 A2®(402)0.2 Bl & A Alzwl £4(400) el A& wlolel A F-(401) A Az E o] o
AA Ee | om ARET.
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R A b g g F8 BHow meEATh. add ek muky YA (240)
o Beg FUF(2U) FE oF YUY PR B B FURFE ASL T AAUES E 14 2
o]l FAY AY, FEP-2 o oA B P BT RIEOCDE TA AT 5 Ao
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