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S550ol 10-2333709

7 A A
FrHY
ATE 1

AAZA] -] vlol|AZAEEH (microcontroller)E FFx9F AAs7] Y3t SlgHo]~ 3] & (interface
circuit)ol glojA,

= L:%Erx}(anode exposed terminal), %= the]2 = (anode diode) 2 =5 "y o] (anode relay)7t A4=
A&, A7 = goless A7) = wE iAol oste] oF AU X] (external power supply)®] ¥F=x
AAE I, 47 °ok5f dgol= A7) vlolaRAEZR Y g AR r/‘rx}(anode power terminal)®} QA=

71 = ol AV ST =E23EA 2 &5 =F YA (cathode exposed terminal)ol] A7}¥ = Aere] x}o) ]
7Rkt 2~9A 2 F&slE d= 324 (anode circuit unit); %

A7 5 229X, &5 o] S =(cathode d1ode) 2 o= Yy o](cathode relay)7}t AEE HAEHE A7)
55 ol AV &5 =E:aRtd oste] R AR S5 AAHL, U] &5 el 4] wt
oAz EZY S &5 deddA(cathode power termlnal)S’Jr AAHY, A7 &= BHels AV 45 =E29A
2 A ST wEUAe] ArtEE Aol xfpolo] rwkele] AR EFslE &= 3] ZF-(cathode circuit
unit)

2 ZFsE AL EAoR sl Ao~ IR,

AT 2

T4 =F G A (receiving exposed terminal), 41 o] E=(receiving diode) 2 Al o] (receiving
relay)7} AdE H&Hy, A7) A tholo s A7) £Al =&uxtd ¢ste] EAIE (communication unit)¢)
FA7] EE(receiver module)@} AAEI, 7] F4 Hgols 7] wpolazAEEH 2 FATEA

(receiving communication terminal)®} QAW 37] 4 Hols A7 45 =2@x 2 A7 &5 =5
Afe) QI7EEE HShe] Apolol] YRkt A~YAE FAEE 74l 25 9

A == A(transmitting exposed terminal), <441 Tlo]QZ(transmitting diode) 2 F41 =Ho]
(transmitting relay)7} FER2 HHHE, A7) $2 volees A7 2 =Z0Ate] oste] FAF
(communication unit)® $417] EE(transmitter module)d HAAW L, A7) £ Hyols A7] nfo|A2AE
289 $4 EAYUA(transmitting communication terminal)$t AZAE™ | A7) $41 o= AV 45 =
G2k R 7] F5 w=EaAe A7k s gl Apold] nkste] ~9A 2 et F4 =T

2 o x3ele S EFoR 3= Qe Ao~ 32,

7% 3

AYS Tk WH A9 (internal power supply);

AJeldlo]Ef (ecological data)E 3= AlA](sensor);

7] Aol o] FR/d wal 7] AeHulolEE E/3h= vlol| AR A EE ] (microcontroller);
A7 Aol E AAsk= dlolE A7dH-(data storage unit);

7] vl ARAEZH S A} A2 A% Aol 3 Z(interface circuit)E E3sHH,
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[0001]

[0002]

[0003]

S=50ol 10-2333709

= w=ZF4A(anode exposed terminal), U= Tho]2=(anode diode) % 4= H|o](anode relay)”’}
AGR J&HH, A7) G5 golee A7 5 mEgwAtel oste] 9F HYFA] (external power supply)el
k=3l AAF I, A7 % ol 4] ulo|ARAEZT 9 %= AU} (anode power terminal)9} FAH
., A7) = Fyols Ay 4F wEux 9 &3 =z} (cathode exposed terminal)ol Q71 E AL
zpolel 7dtate] A=A 2 F2eteE FF 3| ZF-(anode circuit unit); %

A7 &5 =E9A, &= tolfX(cathode diode) H = | o](cathode relay)’} E=Z
AEEE, 47 55 doleses A7 5 =E2aAe gty oF HdAGA e 53 ddH, A 55
dol= A7) nela2AEER 9 & AYDA}(cathode power terminal)e} AAHH | A7) = ol A7)
5 =2dA D Y] 55 =E:aAe AVbEE Y] Aolol Yiwkele] AR FAEE 55 JERF

Al 4ol glolA,
471 AE Aol 3 ',

T4 =FY A (receiving exposed terminal), T4l Tho]@ E(receiving diode) % 41 Heo]
(receiving relay)7b AER FHEHE, A7 4 teless A7) #4 wZdged oste] SR
(communication unit)e] FA17] RE(receiver module)@ FAF I, 7] A Heol= 47| vlo|aZAEE
2ol Al EAWA(receiving communication terminal)$ GZAFW, AV A Adole AV Y= =FdAt
D A7 &5 =EWA A7MEE AY Zpolel 7|wiate] A9 R FA st FAl IR 3

F2 =FDdA(transmitting exposed terminal), &4l Tho]=(transmitting diode) B F41 He o]
(transmitting relay)7} FE=E HEHE, 7] $4 tolete A7 $4 =&:date] 9gte F4l
(communication unit)9] $A17] ®E (transmitter module)} A 4l
Ze]¢9 $A EAGR(transmitting communication terminal)e} AZAFHW, A7)

G2 B A7 55 mEdAte] 7MEE St Apolddl T)Rkste] A9 AR

£ ¢

b

v 93}

Qo s 7% volewy A,

ls
Pt
o
Jm

A7 6
A 43l oA,
7] e o] 2~ g 2o A,

A7) k= dyo] 2 A &= Helo] 44 A7) ol (electromagnetic relay) B SSR(Solid State
Relay) & ol U<l RS EALRE = % w27 A

gige] 41y

B ox e ArdE AAER g nlo]lA2AESYE A9 AZdsy] 93 Qg o]~ 32| 73 A

olth., {L AAMEAE, tholL=(diode) & o] (relay)E o] 235te] YA E (marine life)S #E3}7] 93

AHE-El= Blo] 2 27 (bio-logging) FAE HAH oz FZAF7] flete] AxA] U] wlo|aZ2AESHE
l’ﬂ__

2
FA ek A6t 9% Qe ol s]®el| 3k lolt),

of Fiol J1%E WEE wad B oue] e Wi ANE AFTT ¥ FA/1Ee PARE A ohirh,

= (underwater)ol A AMAslE AEE9 29 (habitat area) ¥ EE4 (behavioral characteristics)<
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[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

SS=50ol 10-2333709

#Esta, A2 92 F(species)E Alole #AE detst= AElZRA(ecological survey) & 7]&o] &itks)

A AT-E 3 v

I FAE, U E(marine life)9 &4 (body)oll 7]1=%X](logging device)E F&3dlo] Iy Eo FFE
dE A S vho] 227 (bio-logging) 71&9] AF7Eo] Xy ).

Hlo] 9 27 ] (bio-logging device)= sl ¥AE] 34 (undersea) & A&7
o8| (video data) @ A2]A A H (habitat information)S SR, FHE HBZ A3}, o 3
4 FA = F d9%A (internal power supply) ZF-H HE& TH#L, WP A9FX7F 2305 45 95
xdﬂxo]'x](external power supply) 258 AYE FFHET vlo| o2 A EZ
2l (microcontroller)E& H2HA|7]aL, wlo]ARAEEHE 2, T4, sFAEL] 9

(sensor) % dlo]e] A (data storage unit)E AoJsr}t. nlole=27] &

AREAE mlo] o 27) Ao o] Fo] FAH ZAIR(communication unit)$ AFE, AW %
Computer) & d4ste] FHH dolgE F=glt}.

o,
oft
i
2
=
&

N

SHAITE, wlo]lQ 27 A9 YR HAPGA =L FAFE dlgdd =Ed JEHEA, sl 93 dv|el=
(electrical noise)7} &=z W3 7
A

a2AESL £49 g0l

webd, wlelesy FA W vlelazAESYsh 9V GAE BAANDORH FAV] FH o] ¥E WA
I, U ALEATE 208 9ol sk 9NE AANRORH FF vleleny FA A&How bl
HE 598 5 QA s 1%l Baw dgeld,

S| dste= A

B A 4 AAlds, toleE(diode) ¥ HE ol (relay)E ¥&3= 3 ZH-(circuit unit)E o] &3t 7]
wo]Z(electrical noise)® FY(inflow)S xestozMN wlo]aZHEE2 (microcontroller)S HI 3=

B o] 3|2 (interface circuit)E AFste o T8 &2 o] drt.

B ANde] He Sud oaw, swie) tolesd £EA (threshold voltage) ol4-e] [gto] A7jEE
A%, el A SO el velazdsEAt d¥EAE AAAVE Aol s AT
s o ge FE 240 9

}_

?Q

A2 7 5

Ao d FSdel ofstd, HAREA] Wio] whe] AR HAEEH (microcontroller)E 27429k A7 ¢
3t olEHol~ 3] Z(interface circuit)ol oA, ok = wZtHA}(anode exposed terminal), %= tholo =
(anode diode) ¥ &= Zdol(anode relay)’} AERE AEHE, 7] &= tolets A7 4= =&
o]3le] e]F MY (external power supply)®] =3 AZAH I, 7] I ool V] vl ARAEZSY
o) k= AYE=}(anode power terminal)Q} AAHW, A7) 4= %EﬂO]E A7) Skt wE2UR 9 A7) ST w
ZAlol] 7tE = Aol zpolo] 7|¥bate] AR FASE YT 3 28 (anode circuit unit); ¥ 5 =F
@} (cathode exposed terminal), &= tho]2 =(cathode diode) @ &= Zo](cathode relay)7} A= H
ZEE A7 5 volete A 55 =E:dAe] oste] R HWAFA e &5 dAHa, Y] &5 EY
o= A7) mpolaREEH S &5 HUDA(cathode power terminal)et AAEM, 7] &= Hlolx= 471
5 =2dA 9D Y] 5 =E:aAe AVbEE Y] Aolo riwkele] AR FAEE 55 JERF
(cathode circuit unit)E L3Iz AL SHOZ 3= UJgHo|~ J2E AF3),

2 AAde] tE S¥d o3tH, Y-S Fuste ulF AYA (internal power supply); AJEd]o]E
(ecological data)E FH3at= AlA (sensor); 7] Aejdlolgle] 5o ue} A7) A UolEE& E&FslEs nlo)
AZAEEH (microcontroller); A st dlole] A HF-(data storage unit); = 7] v}

o
7] Aedeol8 &
OlARHAEEZHE QF-AXe} AdA3tr] $13 AdEH ol 3| Z (interface circuit)E XE3H5tE, 7] QJEH o]~
32+, Y= =Z=9AH(anode exposed terminal), %= TFo] Q2= (anode diode) ® %= Hz o] (anode relay)”}
AL AEEHY, 7] FF volene A7) 5 =E:aAte] oste] oF A7 (external power supply) el
I dAHT, Y] ST ddole Y] nelARAEEH Y ¥ WYwA(anode power terminal)®} AL
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[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

S=50ol 10-2333709

w, A7 F= dHeole AV dF = U 2 AV 55 &R QVFE = dSke] ztelel 7|wkste] 2913
2 F&stE I 3 2H( anode circuit unit); ¥ &5 X=ZYA(cathode exposed terminal), &= Thol2=
(cathode diode) ¥ &= "Hdo](cathode relay)”} 2E2 HEHE, 7] &5 tolots A7 &5 =&dA
of oJste] F HUAHGX ]4 5% d4dsa, A7 &5 ZElole A7) vwelaRAEEHY &5 AddAr
(cathode power termlnal)9Jr AZEHM, A7 S5 dHole A7 45 =E29A 2 Y] 25 =EuAd Qv
He Aol Apole] 7iHkste] ~9X R FAetE 55 3| EF (cathode circuit unit)E 3= A 5P
st o vole e A,

ggo] g

ol ol A At uiel o] & JfAle] A AAde] o)t thole 9] oF whe] YRSt nRke] Hte] Q17tH
= A5 QlEHelx 327 A R U}o] ZHAEEZH (nicrocontroller)& 5 ZHE @AY, o]
2M, FA15(communication unit)e] &4 LoH(commumcation failure) @ % nwlole =7 Fxo] AFFTA

(current leakage)S WAE F U&= #J’Pﬂ

Tk, B A tE AA]dol ot tho]lQ =9 ¢F who]l EE L o]k Hete] AVbEE A5 AEH o]
3 27F AA YR mlo]aZ2AEZT (microcontroller) et FAXNE AZAAITE, o224, UF ALdFA7}
AE e vlo] e 27 A7} &2 o7 Aefdo]E (ecological data)E FH 4 AdE avrt It

oeh, B el AN AANES A=<l

A B, (@), () 59 808 2l
= AQ . 11 golol o8 WY A axel
of SAHA BT WA WA, o Yol om THAE E, Pl
=93] wEE A7 Qe @ o 748

o ougth, mat, GAAe A8 -
4L ALt aAE gvise], ot Hudolut axEg
pa

—9 RS
ta
il
ofrt
Lo

g o‘:o
o
"
N
9
T
Lo,
)
[
o
-

< 4 (underwater)ol A A2 sl= AEES] 3554l (behavioral characteristics)S #&E 4 Q= Hlol
Q=7 (bio-logging) 7]&o] WAL ATh. E A HAA A AP, 5 vlo]e =7 ] (underwater bio-
logging device)7} oFdeHAl 52 4= A=F, FX HH-2] vlo]a 2 AEEY (nicrocontroller) e} 2J5-4= 7+
ek e HEA 7] Qe Ho] A 3] Z(interface electronic device)E A ¢rsic).

B} zAEHAIE, thol2=(diode) 9t o] (relay)”7} AE2 H4w 325 (circuit unit)E o]&3te] tho]o
= oF tlo 017}35 Atk (voltage difference)E 7|Hbo 2 A UF9] ulo|ma2HEEH Y} 9F-AX] 1+ =}
o EE AEA7]E Aol 2 E AL
shH | B A AAdlE % vlo] e 27] Aol ALEE= QlEFH ol R di§] st Aok, 2y o]
= Adyo HoE 93t Ao RA, H7]xo]Z(electrical noise)d Y (inflow)o] WA 4= gl oz Eg %

317 (physical environment)olA] s2sl= Tkt Ao g2 4= r}.

[‘
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[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

ARE w=un 3 olsel AN wye) due W) 041 AHQ A FEE APstu s Aol B
wgol AAE 4 Qi F9@ AAFUE vehlag s el sk,

1 2 RAe A AAde] mhE bpe] e wA] FA o BEad Eol.

oo w2 uHlele =7 A (bio- ogging dev' ce, 100)E ¥ FH o]~ 3] (interface circuit, 102), w#}
ARAEZ (microcontroller, 104), W& AL%X (internal power supply, 106), AlA (sensor, 108), Hl
17J5-(data storage unit, 110)E 5‘3—‘:‘ °E1—r ERIT

L Lo =AE mlelz27 A (100)= 2 A d AAlded wE e
TELEE ofyn, vE AAjdelA mlo]=27 FA(100)° EE <

]
= -

vk, dAW, AA(108)E A (water pressure sensor, HEADNE Fd&t o= Hdd S (pressure

transmission round bar, W]E=A])S FUAAM (F]EA]) Ao F7lsld | wvlol e = 7] A (100)9] 7FiA = &4

& QRN (M =A)e] BT} golaAl 4D 5 Ak,

Q=7 A (10002 Wi HAA(106) ZH-E g5 %= A (power)ol oste] mio]AZAEZ (104)7F
¥, AA(108) ZHE =33 Aeldo]E (ecological data)s PFO|AZAEEZ (104)0] 2ste] Aejd|o]E 9
el FHE o], oy AGF(110)e AgErh. olet ZE wlole 27 A (100) &2 gl ARk
A = A A Eatar, 2 A we &7 wAEE 5 k. olg), wie]le 27 AFx](100)
23ty Zpzbe] Fd s gd dgetes gt

A o]~ 32 (102)= "ol = FA(100)7F w5l kdshA 4 5 J=x, = el tole

(diode)ZE Hx3}o] d5=(seawater)oll oJa DAd= 7|0l Z(electrical noise)? #<(inflow)S HJX]?E-
ook, UlF AR (106)7F A E 0] vho]le 27 X (100)2] AFo] FuEE dNdS WA s] 93] Hiol
=7 A (10009 <o) ¢F AP X (external power supply, FIEADE FZr(attach)Ed & Aok, I3
HAAFA (M =A]) = AEH o)~ 3R (102)S o] &3te] mlo|aZAEEZ (104)°] AU (power)S &7 F+ A

olwf, F HMYALA(MEADERFE FusEe Ay dr|wolze] HYS FE3s7]l Hdl, dEH)~ 3=
(102) el o] (relay) S s#ixE &= »)\T/P. Aol HA F2 MY (minimum operating voltage)e H7]%0]
Zzo] Hete] AEY F #oeR MAAPo=RHN, oyt QIEdolx IR (102) WdA AHEHA =91
(switch)2A] T2 4= Ao}, dole) FX(structure) % 5234 (operation process)S o] = 204 AF
AE) AWE=E vl Qg Ao~ 3 E(102)7F % (water pressure)el] od] &AtEE A4S WA S
HYate], <l o]~ 3] 2(102) 7] (board) 2] I (surface)S L (rubber) AMAZ FYstar, nfo]e 27 &%
(100) W& oFA So FAZ FH(filling)d 5 Aot whole.27 ZFA(100)7F 359 o] F, woly A%
F(110)el A7F=® Aefe]olE (ecological data)E FZ(extraction)d}r] 913te] wlol 927 X (100) £ ol
B4l (communication unit, WIEA)E F2e 4 gk, dEHAo)A = (102)7F UF-oF &F-E & AH
2 5% A4S, SAFMEADE dolE A (110)9 AeuolEHE S48 5 JA "Hrh. wle]e 2
A (100)7F 358 o]F, TAF-(MEA)E A2l HAFE dAxe], F3E AudelgE AFHA $4

flo

g 9drl.  <lEHol~  3FE(102)E  =E=9A(exposed terminal)E  H & (contact)oE 3l 9
7@%1}’](‘3]1:"]) EE BAFM=EADS dZ2d9 & vk, E3, dEHolx IR (102)E ve|ARAEEY
(104)7} xstsls= WP Ak (internal terminal)®} AAE 4 Jvh. =A@ jFexe] A 742 o]sf
5 304 AgAMe] AHEEE g,

o] ARAEF2](104)E W AL (106) e 5 AYGA(MEADZEEH HAYE FFwel 2, A
A (108) 258 3% Audolg g Aol FHol wel EF/sla, doly #75(110)0l ol& #7gtrt.
o] AR AEE2 (104) = HEE Al2=H(embedded system)ol AH&2 4= = FFH (computer) A, FEA 27
Z(CPU: Central Processing Unit), W&z (Memory), Z=Z1%3 7153 YBXE(input port) ¥ HHIE
(output port)E FEdsle] F+3=E = Qivl. mlo|ARZAEZT(104)E o WA ulW @99 2d¥goz FFo] 7}
ok, ol ©9le] FF3 = (idle power)S Akt wmEhA] wlo] @ 27 X (100)¢} o] A& wE ] (low-
capacity battery)ol 98] FAAI7r FZbsloF = HAAFF X (electronic device) WollA &Aooz F3e 4
AT, A, B ArjdoA 7Ed no|ARAEE(104)9] TS 8 2od A8 L F5AEe] gk vlho
ARAEZZ(104)9] AF(specification)o] W} thekstAl MA=E 4 r}t.

W A2 (106)= vlo|AZAEZH(104) ] AYLE FFech. Wy ALAX(106)9] &3 #A1= Aol A
t}o) wiElE] A(battery cell)S Ad = Wy=z Adzto=zn wAE 5 gJul. U Ad94x(106)Y £
o] AAGFE vlolQ =27 AX(100)2] X £A|7H(duration time)o] Zojx|E= whA | wlo]lQ 27 AX](100) A<
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[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

S50l 10-2333709

o
I EY Ao A, 1 Ay FHE AedolHd eR/7F ¥ 4 Q). wEbA blole2A] &

ZA17 T A Alol9] A=A (trade-off relationship)ES aElsle], WH AL==(106)e] A4
A

o bl oo
o 5
ot &
to lo
X

A

=

r

174 (108) = sl A= (marine life)e] A2 9] (habitat area) ¥ 227 (habitat environment)oll 3 AJE|
dlo]El (ecological data)& FH3ta, FHg ARE vlo|ARZAEZ(104)d AFFct. A (108)&= +H 3t
= AgdolElel F57d wel =244 (water temperature sensor, H]EA]), A AlXA (water depth sensor, W]
=X, HAlM (water pressure sensor, P]EA]), EE o] 32 4M (movement tracking sensor, W]EA]) &
ow Fdd F .

dlolel AGH-(110) = vlo]ARZHUEEZH (104)7F /g AedlolHE Astar, vho]le 27 X (100)7F 3] %8

E25E 3 ol AdHelHE AFHE AT F Avk. A, 2 A d A= oy AGH

(110)7F #FHel A"delHE dFste Ao 7|wstal vk, A9, oy AF(110)+ HolEAH

(data server), Ft#A3}(cellular phone), =L Hroll t}F3sl ]84 (external device)ol AEH|HOHE 5T

T AUk,

29 (a)v & MAY o AAde wE dui defel e Helolo w2
i o

Ak a8t
291 (b)= & 7HA1el & AAleol upE dnkdet o] 3l

= A E ot
Arstr] A%

Al & 0]

oy
a
oy
_

¢ L
2

A7) ddol(relay, 20005 =92 &gk, FAAoz, HAA7] ddo](200)+ FF AY=Z(anode
voltage node, 206)9} &= A== (cathode voltage node, 208)°l <17}Eli= H<te] Ao]& 7|Hto = tlo]Q
=(202)° o3l FAEHE ASE ABA o TAAA & vk, dAd, FA S (rated voltage)o] 12 V o],
HA 2 (minimum operating voltage)o] A<t 10082 8091 A&7l o] (200)& 9.6 V o]d<] A
ol 7tEoloF A5 E TAANA & ATk, wepx A7) Aol (200)e] 9.6 V HREe] Hto] A7FEE S
FA(210)°l FEe AF7E zm2A ok, Ay H#He](200)= AF A (contact A, 212)#F CH A (contact C,
216)°] A4d A, = LuRE(NO: Normally Open) AEIE fX|8ta, &J¥AE7F ke, wdo)], Axp7)
Aol (200)e] 9.6 V o] Ho] A7tEE A AFHC12)H CHAHC16)S ddste B (wire)> Y
(210)°l gt AAF7]H (electromagnetic force)2] Q&S wr=tl. ol ukgl, A7 o] (2000 = 29
(b)2+ o] BHE A (contact B, 214)3 CHZF(contact C, 216)°] AZHE Ae, & dukdEH(NC: Normally
Closed) HHlE WA, YFAs7 T3/ & A "t = 29 (a) E = 29 (bl EAgE A7) Aol
(200)= A#}71E (electromagnetic force) T =X (wire)2l 71414 %5 (mechanical movement)S ©| &3t &
zhgitt, gk, QI H o)~ 32 (102)7F 23tsle HHlole = 2004 dAFom At dxbr] "] (200) ]
el SSR(Solid State Relay, H|EAE o]&3te] FdT 4 . SSR HEEA] AAF(semiconductor device)
ol YAEHANZE ooz 7|AH FHF(mechanical contact) §lol%= 2¢X &S 433}, SRS o] &3}
AH o]~ 32 (102)5 Fd3tE 25 WA 32 AFs 3 W3EHEE F7F & FE T Ak, SSRe]

APE=(206) 2 55 AY=T(208)9] St #olg 7|Wozm ~9AE 54 TAAA WHe &

L
- - h
= woRell A ARkl uh, ARAIRE AW el Fit)

pad

2

i)
ol

i

offt ™

],

Ol
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