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SUMMARY

I . Title

Development for monitoring and management system for ocean fish farm

. Aim of the project

Nowadays the predicted global food crisis is the key issue on the minds of most
government officials and business figures throughout the world because of the food
shortage and soaring food prices. As a result, they are increasingly looking to the sea
which is 70% of the surface area on the earth to tackle this crisis. For example,
many advanced countries which are located by the sea such as the USA and Norway
have tried to promote some projects like ocean fish farming to their own
circumstances. For instance, National Oceanic and Atmospheric Administration(NOAA)
in the USA has been cooperating with local communities to develop shellfish and fish
farming which are expected to boost their economy through the creation of jobs and
incoMe from fisheries. Moreover ocean fish farming is also expected to contribute
toward the world supply of marine products because it could supplement the
decreasing haul from traditional open sea fishing. In addition, the impact on the
environment is also minimal. Not only MARINTEC in Norway has been conducting
studies about simulation facilities, but also New Hampshire University in the USA
has been investigating underwater fish farm facilities. Recently, Korea has been
undertaking studies for icean fish farming off the coast of Korea. Therefore it is very
important time to establish our own monitoring/management system for ocean fish
farm. There are many differences between ocean fish farm and a traditional fish farm,
especially about system because it is operated under extrem conditions such as a
high salinity, a big typhoon and a frequent wave. In addition, its life expectancy and
efficiency must also be greater than the latter system. although some advanced

countries which are mentioned above have already been conduting the research about



ocean fish farm, its monitoring/management technology hasn’t been occupied
completely. Therefor if the Korean government urgently invests in developing its
technology, it would be a great opportunity for Korea to become an advancde country

in ocean fish farm area in the world.

lll. Contents of the project

This project is to develop monitoring/management system for ocean fish farm and

its contents follow.

® Collected all data materials of ocean fish farm and analyzed and studied them
o Seawater flow
0 Chemical analysis of seawater
o Characteristic of deposit in a fish farm
o Changing of water quality in a fish farm
® Surveyed measurement methods of environmental factors such as NHT, DO, pH,
and Chlorophyll-a and selected suitable methods among them for this project
o Absorption spectrophotometry method
o Neutralization propriety method
o Jon selective electrode method
o Polarographic method
o Galvanic battery method
o Winkler with Azid modification method
o Using indicator method
o Using hydrohen electrode method
o Using antimonic electrode method
o Using glass electrode method
o Fluorescence measurment method

® Studied characteristics of ion electrode to measure environmental factors

and studied automatic measuring methods of ion electrode to measure



environmental factors and studied automatic measuring methods of ion
electrode.

® Studied solar power generation system to use it as a power source for
ocean fish farm management system and designed and developed MPPT
controller based on these results.

® Designed a signal processing module for the control system based on IT
to collect data from all kinds of environmental factors and to control the
ion electrode automation system. Moreover, it was applied to its approval.
In addition, not only this module collects signals from all kinds of motors,
valves and ion electrode, but also the module makes it possible to be
monitored remotely including communication with a HOST PC in land.

® Studied wireless communication system at sea compared with at land and
designed and tested the system which is suitable for ocean fish farm.
Wireless communication system based on LAN makes it possible to
collect huge amounts of data, as a result, this system makes it possible
to monitor the system with video data from fish farm. In addition, the
system makes it much easy to connect with the other equipment,
therefore its potential extension and applications with the other system
are improved.

® Developed the monitoring system under water using an underwater
camera and video signal processing module. The underwater camera is
suitable for monitoring fish farm because it stands against 50m depth of
water pressure. Video signal processing module compressed NTSC camera
signal into Mpeg-4 digital signal for its transmission.

® Designed and developed short circuit monitoring system as a
countermeasure of an electric leakage. In addition, all power consumption
is monitored to manage power efficiently.

® Studied and developed the hybrid power supply system to be able to



connect with solar and wind or solar and wave power generation system
for complement shortage of power at sea. In addition, the hybrid system
is also linked with power management control module, as a result it is
possible to integrate it with power management system.

® Studied the fish farm position detecting system for an up and down
shifter and selected and developed most suitable method. In addition,
steady position system is also developed using mechanical barkers such
as worm gear and electronic breaker.

® Introduced new rim structure of fish farm to develop hybrid positioning
system using air and electricity together and its control system is also
developed using embedded controller to control air and electricity together.

® Tested complete system on the open sea using experimental buoy for a

long time and conducted its commercial usage

IV. Result of the project

The project was conducted over a three year period. The results follow:

1. First year

® Measurement techniques for temperature, pH and NH Z

» Determined a point to measure temperature according to environmental DB

» Developed an algorithm to measure pH and NH j[ automatically

» Developed an algorithm to clean pH and NH ion sensors automatically

» Determined an algorithm for measurement points for velocity of a moving
fluid and the others
® Determined an algorithm for measurement points for velocity of a moving fluid

and the others



» Developed multi communication algorithm using RF modem
» Developed a protocol to be able to communicate with CDMA and AIS
» Ensured 2,000m communication range on the sea
® Developed multi-signal processing module
» Developed a module which is able to process 4signals

» Developed techniques to keep measurement within +5% error according to

measured signals repectively
» Developed techniques to utilize multi signal processing module
® Developed signal processing module for the control system based on IT
» Ensured 2,000m communication distance with signal processing module
» Developed analysis techniques of communication errors
» Developed monitoring system based on LabVIEW
® Developed solar power generation system
» Developed protection techniques for overcharging and over discharging
» Developed MPPT control techniques
» Developed power supply system which is linked with the control system based
on IT
» Developed linking techniques to undertake monitoring
® Established DB of ocean fish farm
» Selected measurement factors of ocean fish farm
» Developed analysis and examination techniques of collected DB with
the control system based on IT
» Developed an internet monitoring system linked to the control system based

on IT

2. Second year

® Developed calibaration algorithm and techniques for an underwater camera
» Proved cable to be more appropriate than wireless for transmitting of image

signals under water



» Ensured transmission algorithm for image signals using web server
® Developed vision signal processing module
» Surveyed inderwater cameras to select mode appropriate one
» Compressed image signals into Mpeg4
» Ensured real time monitoring system using 5.8GHz
® Developed input/output signal processing module to control the underwater
camera
» Developed and designed control module for PTZ control
» Developed and designed wireless monitoring system to monitor marine
environment
® Developed power control system for an underwater camera lighting system
» Ensured efficient power management by controlling light power consumption
relevant to circumstances
» Included power management control for other equipment as well
® Developed an emergency underwater power cut off system (i.e. short circuit)
» Developed short circuit detection algorithm for the underwater camera power
unit and underwater light unit
» Developed abnormal operation and cut off power detection system (i.e. over
current cut off system)
® Designed signal processing protocol
» Ensured signal processing system based on TCP/IP protocol
» Developed and designed linked module with R5232-Ethernet
® Developed hybrid power generation system
» Developed and designed a hybrid charge and discharge control system

» Introduced independent switching techniques according to oufput power

3. Third year

® Positioning control techniques and algorithm
» Introduced new Korean type of fish farm

» Utilised positioning control algorithm using an air and electric hybrid system



Position detection system

» Developed a detection system which is mechanically simple with high accuracy
using variable resistors and a high resolution A/D convertor

Electric motor control system

» Developed a three phase induction electric motor control system for fish farm
position

Hybrid control system

» Developed control system for compressor and valves which control the and
electric motor simultaneously

» Developed efficient positioning system which varies according to the air
pressure and eletric motor

Position controller based on MP

» Developed a user friendly system using imbedded controller

» Applied a fail-safe concept use of an auto/manual mode

» Designed monitoring system to monitor current fish farm’s depth

Steady position system

» Maintain braking power using electric break and worm gear

» Ensure steady positioning via mechanical links to the outer corners of the fish
farm

Power supply mechanism connected with the wave power generator

» Studied and designed a wave power generation system which could be
installed on the buoy to monitor the environmental conditions

» complemented second year’s hybrid power supply system with wave power
generation system

Approval of environmental monitoring and management system for ocean fish

farm

» Ling term trials on the open sea using experimental buoy

» Proposed commercial usage of complete system and also each module as well



V. Application plan of the project

® Apply for Korean and International patents of automatic monitoring and
management system for ocean fish farm

® Service guide book about automatic monitoring and management system for
ocean fish farm

® Present model for fish farm management system and advertise its utility

® Provide data material to assist reconstruction policy of fishery industry

® Produce and market ocean fish farm management system for export to China
and Southeast Asia nations

® Future plan to develop fundamental wireless communication techniques to be
applicable to other floating facilities

® Utilize the hybrid power control system for the next generation stand-alone

power generation systems
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3. B 3%
7h Bl MX| R

B A X (KBS EM, Photovoltaic Cell)= El%F JdUAE AF A7IE HIAIE B
A ZAolth, hRE 2 HIEAEL #H7) A F A (photovoltaic effect)E VERAX T B ¥
AR tFYe g ol MEAEL F2  Gsilicon)T GaAs(gallium arsenide)©]
H, ol 713 Beol &&HI Joy HIdE (CdTe(cadmium tellurium)®  CulnSe,
( CIS : cuprum indium selenium)¥t=AE0] 451 J7|% 3t} Gjo] WA LG
A 71 Beol AMEEE ol ATAAAA FHAZ Rystd EEdeln, N9 - 2y
2R 44 4¢ F A7) WRolth 5 HFAA= AR el uets d2FAAE
(monocrystalline silicon) B ¥ XA, thAA A2 E(polycrystalline silicon) Bl ¥ =], HIF
A Ae|Z(amor-phous silicon) BlFHA L A 7tA2Z EF3ch AF7A ATHAAY
M QA &8 Fejo] BFARNEY AFY FE2 dFAAL FR2) G2 E8E E 3
49l Yeh Ao

® 34 BFH 4 5E

1) €A : Friedrich Sick, Thomas Erge, Photovoltaics in Buildings, James & James Science Publishers Ltd., 1996
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cell output current
cell output voltage

cell saturation current

cell temperature in K
Boltzmann’s constant divided by electronic charge

cell temperature in C

short circuit current temperature coefficient at [
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dolg AFo] At oz, 435 JuAE zke 559 wEsE AEEE FIF
oA & EoHAZ, F - FADAA ol HFo wEnE ¥ BXIe AZLS 7
Z} IDFT$} DFTE 33 A7 22 ZA7s} slo] IFFT9} FFTE A8l n&o2 79
e AT ©|#3 OFDM 49| 1se] vlojE Mo HFs}l7] wWEe] IEEE 802.11a
9} HIPELAN/2¢] 114 F LAN, IEEE 802.169] Y FH 42 (BWA: Broadband
Wireless Access), TJAE 2tje w4 (DAB: Digital Audio Broadcasting)® tx|g A4
d#u)d UE(DTTB: Digital Terrestrial Television Broadcasting), ADSL¥ VDSLS] ®F
WAz AH YT

71&9} IEEE 80211 %4 LAN< DSSS, FHSS, IR (Infrared) W2)& AMg3led 24
ISM (Industrial, Scientific, and Medical)th&jellX] 2 Mbps 9] HEEE X Ysgd. 19
U olgg fHeg2e FUHE Jte 2 ASESE dF 27 E UEAF 5 glo], 1999
J IEEE 802.11a ¢} IEEE 802.11b%] A2 EAZF ZEde] A=At IEEE 802.11b
= 24 M WA 7]E4] DSSS B4E &443 CCK (Complementary Code Keying)
A AMES 11 Mbpse] AEES A st A FF37E "ol de BFo] o]Fox
3 ek ¥ IEEE 802.1law= 5 (i W9 U-NI (Unlicensed National Information
Infrastructure) BI'H3] th G A DSSS WA A& FEIL o & d$5=E ¢
#3te] OFDM HzWas At AP Pe Astd] 58 1/2, 2/3, 3/49 AE
T2 FE71¢ 1/2 WEHE BS71E AMEEtH, Ratgst wizodle BPSK, QPSK,
16-QAM, 64-QAME AR&3T}h oh3o T vephd uhel Zol Ade] 3] wel 9
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REICEFI R B =
W, OFDM W4 & A$H024 e FANT ¥ 0BT S8} 7bsda, B33= 2
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Maduiator
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WPA
Coded bis Coded bits Data bils: per e l
DalaRate | Modubslion c"di';"' e bonrior ’::g:‘:'" ::f:"ol
Nosae Moasa Miasg
& Mbitfs BP8K 12 A 43 24 m
9 Mbit/s BPK 34 1 48 3
12 Mbitfe QP8K e 2 o5 a8 m e
18 Mbitfe QPeK 3/4 2 95 7z
27 Mbit/e 1504M 01§ a 192 108
36 Mbit/e 160AM 34 4 192 144 l
54 Mbitfs B40AM 3/4 & 289 216
Dotk [ [ bt e OB | | oomominbr ¢—|E|$ exanr [*7]

29 319 IEEE 80211a ¥4 24 223 A& B sevg

T3 2001 11€ IEEE 802 3 ojo| A 7]&9] 24 Gk tlolA 149 Holy ALE ¢
gt IEEE 802.11ge] #EF¢SE A Intersil® Texas Instrument 7} F52Z 11b + 1la
(Extended Rate OFDM) *4]-& mandatory mode®, CCK-OFDM, PBCC '4]-2 optional
modeZ At 763%° o2 FHEHJUT FH, FHY ETSI BRANIA A|tst
HIPERLAN/2 772 IEEE 802.11a%t A3 OFDM%W4el EgAZS ztm glow,
MAC A&2 2% IEEE 80211914 AM&3l= CSMA/CASHE 28 TDMAS AHL-3)
o QoSE A AFTZ F Jth F, oyl WM TE ALE-E = [EEE 802117 = €
HIPERLAN/2= ©]tdl, IP, UMTS, ATM, IEEE 1394 59} o2 g9 core networkol

AA37] 93 convergence layerE ZHe Zo] EF ot}



Ll siA BHol Aol B4 LAN 75

2 FANAE Aol 4XE A8 £3 A5 IR 47 Ao) FAE LI
Yomg HFBFAMY T LAN 75 Boto B 0|24 F2ol Pasith durd
o2 BA BAUNAE ALd AA A A% &4 50 9@ 2R HF WA FU%
22 8 FANAE B4 LAN A2d 73 A o= Fxo| Ak £40] d¥sex #
4 sk,

1) Friss®] A}-F3toAY Ags&d wd

o] EA8A ¥: 7FAA(LOS : Line Of Sight)S wha}
Aute} 3, o Ze] JeRdth

X
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e
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ol
r\l

P,=(—-E=)%6 x6 <P, (4 3.29)

Frissd] A8 &4 4L 74 SAN29e 2As 840 Yoz Agey,

AHERANN A%t AEE W Ao AL J1Fow BdYHEY, $54 AGH &
ot Alole] Az, A, £5ALHY 05T BAT ¢ 4 YomE 9Ly 4Y
o £& Ar7 B F Aok B ATALAA] 483 54 LAN 29 AFFS theel
ol JENQOH, oS nEoZ & Friss AFTA A £4 A= @e g 1
Pl Jern it



5725 ~ 5825 (i

OFDM
(64QAM, 16QAM, QPSK, BPSK)

18dBm @ 36Mbps

-80dBm @ 36Mbps

¥ 38 4 LAN 29 AYE 1

2412 ~ 2483 (i

OFDM
(64QAM, 16QAM, QPSK, BPSK)

17dBm @ 54Mbps

-71dBm @ 54Mbps

2412 ~ 2462

DSSS
(CCK, DQPSK, DBPSK)

20dBm @ 11Mbps(min.)

-84dBm @ 11Mbps
















etk 43 A G4e S99 BeERE ASF AFSHE Axdo] Fuzd
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7F HEQ = H|C|2 AMEH(Network Video Server : NVS)

obfdE CCTV Al&F2 197092 FE A7 BZA] oJFegAo)d FEA o
FAHA AVIE LA HAS ofdZ 1 CCTVE 199090 IT71&9 w7 4 ohdza
7h gt 2R e dgdE FFE FAAR=A OAE o|v|XE wFdte] HDD(Hard Disk
Driver)$} Z2 AZdjAe] AHZst= FX¢1 DVR(Digital Video Record)® &3}t
AZgAe gxdstz 7dE A¥H<Q DVRUEAE vide A3gAe 4L 7,
HY e YEHZ, g2, 283x RYEHE TS AFAAY IZRUE-AA onA
A3 aga AddE 93 ANE AFE FIFA i

AW A7 UEHZY] A2 HAY F4& dFAGA BRux 3= 29
gz 7]&9 ofd2 1 CCTVAIZH¥T DVRAIZHY AALF A2de YEH=3
o t&3t7]el oz gl e Aol Aotk ojRe] WEYA vt Mo &4 uF
olgtx & 4 Urh.

A4, AYXY JEUBFN A F BeEeAtte g Hxe] LxEY] glo] AXH F
A9 AN EES ASHoE B Fe FXE VEHZ HYe Awta ok

TEHOZ AWEYW gL HEYI HYe Mue §F4 TCP/IP VMEHI Y
ADSLEH ] A3 AZ3S AT & UASE LAN XEE 7|Eoz X H3ln ofdz
A/EY GAV NEHEY, ¥x9 A3 Pan/Tilt/Zoom Connector®t Alarm Sensor
I/0 XEE AY3th 71E9] old 2 vYLE 13 UXgojvxz W &
Ae AAZ FAH AEZY oY JHYE 53 AAZAA vEez JAYAEE ol&
g UAEE ALk
3, MEYA Y AHE A8 F79 7 DVD, 2vQ 5 ZEH| U FH]
71 2 Ao} At tFd MHAE AT E = A= FHE VA2

No A ols} FAGA A o] B3] AP Fo|t). y|Ee] oldFE T CCTVolA 2

o



DVRZ ZAstont YEQA vite Mue qAdste} P 7)) 574 F4L &
3t TS AR 3 T8 FHAA FA8HA EAH Aok

71&9] CCIVS DVRAIZE Y BAFoZ XNAHT YE AA, A 49 A,
g AxdMe 4 BUEIEE A 87 75 2 7 oFHEH AA, 98, +4,
AZA ol Holg AES AT HENI Fu) A Ao AXuHet FAuE 5 F
ZHQ FAFRES 2 € F At Lo YEHA vide AWE AN stz o

1) /s

71€9 DVR A28 o d9 7heet 948 199 BYE A £33t dAe
2 ZUHZEH oigz JMEE fd¥E J4E AXRE=A dXg ojvjAz W3
o] HDD(Hard Disk Driver)$} 22 A& vjA| o] AAste X o).

T2 71%3F o7t JE UMEYA vy Mue JMIEEYH G4 AE o}
ol thA] QIEHloly WEHIE FilA HAIZteE A4S AFse FX ot UEY
AL B FTIEE AATLE AL HEo vMEYIHYL MY
T 7 dABANEE st AFd AP =2 GFEE GFsHA €k

PA et MEYI AHZE] 7|5 EFSL o] HveE 92
dZAstd 974 ZUE o] 7testA =y, YIEYIr AZE Rold AR ot} QIH
U g BEeA Ee AL S/WE B39 7]& DVRAA S Zo] Az

WA A4 59 N5e £8E & Ak

l-\j
i
vl
ok
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o

2) 71€9] CCTV # DVR#HS] Aol

DVR%} WESZ Mtjews Be 543 34, 9¥ 7155 F59: R0 A4
olth. 2 F 71€9 o2 o YA TBHOEZ AWET HTHARY HolHe 2L
Ak B3 94 dHUA CCIV AAE &AL MENAANNE 953
Aol7h Yor ANz YAe AFeHE AFuAS DVRH Zo] Aol
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e A dEYIAZAAN 4L AZse Zolrt Aok
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N Aol BETisel %3

DVRE 7het A& 1, 4, 8, 16 A'doleks Aol AAW, MENZ W AME
YEY=] S Seons} PCAME F/HFL2N WEAS vt Aust s
4% $32 59T 259 WEAIPINY AF FUe F2 T & 9o, F74E )

Eaged iy E A7 Qlo] dX9 % 29 E & F Uk

) AR BA 2ol

DVRA&E CCTIV MM gls 55 Ao AXE V2o 2 1 . HEY=A HgL
AWE §, T4 LANS AHEsE 2 LAN Alo]lE&& AXAE stA fd, 7ivgte] PTZ

o AolE fited Mol HAo] B glom LAN B4 ojgigol & Baols F4
WEAFZ ol8F & Utk BAT YUY FPAESL 2L FFH WS T2
RAAE LANT 2& 59 Edagel 98 94, 34, dol8 5¢ 123502 29

Soz YEAD WY Auel 29 ASAA X 2 FANEE APT 5 A

o

th) #4428 (Distributed Processing)

™

2

JEHAZ Hde Aust DVRHAS o] F E shye] & 82 &4
2)”(Distributed Processing) F-olth. 71&2 A ZA¢ 43 dAA=H/FA= &
o] iEE DVRel o] Al2"e EetAa A A7t ey UEHAR Bid L
XM Digitize, Compression, Data AEHEE& HIT L A¥7t AHFozN ALEA7}

AR BUB ] Aue BES S48 FEE b PCAME 2] 7He3H.

2 AeRopd 94 AzEHCY A

71€9 CCTVS DVRE #4314 wlolA e 4AE A4, EUHE S/Well 93te &
A VMEYI vt E 72H 02 YESIE 53 A4S AT = 5 dE
AEIHo)|2=E AF3t 9lo] AH&Ae v=UA Rud wel P82 LAz Eoje}t Z

goled AHgAe Gaols B B B2 Y LzEsd] Ao etk g o



Y R 5 ZoF FEAA AHEALY 8746 He JALZEE AL £ o
ng g a33<Q &8o] 7Hesid

® AZe] A - AP HEHIZHYL AWE FFAT7] 95t Avt PCY
el BehAnt dxjEo] gled Hr.

® 539 fo] - YEYAS 93T TCP/IP, olvld ALL 93 SMTP, L AEE 9
3 FTP Z2EES E& HEHZ HHL AWddre AL

o olulAe] AFPA - AHUS T T AYEY FFHES HolFr] Ashe] 4%
THe FINYS PAL Agstn Aok

o BT BAEA - AWl FAA AN APAER BAL WAY F Ak
227 2e WA T2ade) ALHY, AHUS S5 Y=g we &
Q7= 3ot

o 9% HE7)y) A&eo] - MYe AhvA 2 M)A A4, AEE WAYS, F
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A4} Motion Detection®.2 &8 24} 7%

PTZ(Pan, Tilt, Zoom)ZH & WZA ZAF=E A 7b5

F&IP AH&-AE $1§ DDNS (Dynamic Domain Name Server)A® A9l 7}&
A2} IDS} Passwordd A3 H7s AF 715

Lt =& o2l

dal 5 AT FA% W A6 BAL BIARAG AT PR maw B
ASe7) AT Aol 4 50m WA G ASo] FAsseior Bk

o 913, §2 wEv} Pt An, WH2Es} Holop AT MWolA X ATAL
Aol B 3 Aue A4 4FY F= QL

54 30m olgelNel Ave FuIE BRI ANAE S W TAY & 9
974 Mo #7158 Felsiord BY ohiz Avety IPHA A5 BAYE
AR 9] A= shsslor Ak,

JeF 2AL VEY 5 At FF/PIRY 2A AGEES thed 3Pl dehigie

Watertight Case
NTSC/PAL
CDS
Water ADC / CCD
tight Power AGC
CON Conversion

Power

LED Driver White LED
Supply

a9 323 F£EHE AA s



271 289 2A AEEE AlgeE B d7NEe AHE FEHE AldE ey
#o YehhAt

¥ 310 5F 7 ALR

1/4” Sony Super HAD CCD
410K

Internal Sync

NTSC, PAL

x258] Zoom Lens

more than 50dB

1.0V p-p 75 ohm

0.0 Lux by 48 Super Bright LED

Max. 50,000 Hour

Stainless Steel (Sus 316L)

10kg/ cuf
-30C ~ +60C

DC 12V / 1A

30W

120 x 170 mn

3.5kg (Only Camera)
T4, 3 Hdl 100m 4A
F YEE AEE

100m $-# & W AolE













271 2"l QAFATFHANA AL sh= s £F sHRE AT A3k olF
A9 ME=E dehliglch 28 YRl FRE 3% Ry, 2931 22T §2

FoAE 7hrEl FAZE Y nAWl dAHe -
A4Z % °1F FAE T3 AAE 2AE F YEF
ANA AR RAAE A4 VNS WA W 5 U=F AAS 7479 He 7
zdo) H53EE Ik F AANLZE o= Fx 7Y 2do] JIFIES o JHF
2 WY Frt2 ¥ 7Y 2d A 5]
7% B UF FekE dolF=
FHRE oldE ol AL
shEE s 2AY Aboldle o
25A 39, shue] 227t opd tge] X8 AMEStE olfrE JHRE FARCl 2R
Tl 28 dste AL AES) Aol

SR Yo T ayw go] gAY T g0 AFE £ Jon, Yo R

2

A 37 L A5 9 2UL AT FUER 4y 5o

Lo

’
4

. W“Mww-umwwu,‘w:’}g‘;

s
b



1.M =5 . /
aﬂ wa % No o wr mﬂ M
- T O_E o_._ mﬂ i
r ol T o) m.T e
W o=ty CF
- - S TR
= —t—
sTviizg,
R RS R
i A
oy o
i TrmEa ¥
- o =
1 P P R E %
. . r sEPTL,0L0
Iy U X ~o o
L PrziEgi,
i , o ~ ._uu
2 B Nz FErIidic
oo L MoT oA * &
7 9OR T+ W o
! 1o n .
] i g o o M ® o B E
s i T T W o Lo R
X E._ ™~ —
Wm s N "y g s % o o
| —_—
i o T A oo X E o
2 s PTE gL TERS
= by 3 N oln wm T ‘_.mo o
2 AT oo T ma el w_mu Ty oo
N B — \Q [
K d | M 5 F g oo W xe 0| do
l 0 oo G o
Sa 0 = M R
n 2 o I B S
z 3L 2 T & X T B
4o O \x N R
s TH 3 Iy or N Of oF
3oy s s . o H°
o ~ r
I ) TR
2o ) ) 0
:_l X C._ A1 ~
al 70 - ,__mu 1+ ToW B o
BTy ..oﬂ. To m;T WW m.W )
P T° o o W/



ch Mol &xlef 74

g 5% A5 FAF A4S 5L A8 A FNE T7 L A7 F A 4L
BT ASE & UES St 453 Bde2 FHHW oF FAY ANE AT Aoy
28 MER ALS A So FHNA 8T & AEF S

$A AA A FANE TAHNAN GA A A=
99 ¢4 ARAst AAA, 23 FF ATFBY
o e Ze 352 gAtA 93 3 7

t e 2e BES0] wgHE o] 290 Be Ego] ¥nx st

-
ACH
o2
ha
o)
1o,
I’°"
o
N
re
o o)
AC)
il ]
o
o)
>

o 47 AdEe] TAE FAHYE 52 2L ANTES £FANE S Fh A
9 ANEAG RE RI7A APl A9 Ml xHo] Y& AoiFH
o] Fol}= Frh

o AAZAE 5 % ATLE AY AT F Y=F 3u g ARHF7S o

HolE AHgste] TIEFA AT E 2H B AF REINE £44 AT &

9 2 A Teise] AAl Aol FNE A - AYHALH, e 2Pl A
o AR 74 AEEs 7% AYEE Ueich



Manual Mode
Start / Stop Bution

Auto Mode
Control Relays

I

E

Sequence Part
Magnetic Contacts & Relays

|

Operation Part

Run Motor, Open/Close Valve

Display Part

LED Indicators / Depth Etc.

@ A FH A Ad=
Electric Part ; Pneumatic Part
=
L s LI B 5

— @ £ e 1 =3 =] w—— e
e 7| |= @ 8|'|& E||2 ®
£ 28 e A s/ |®»® Lllg 8=
Q o3 m 35 - % 1o 3 Q &
O 58| |lo 2|5 2|1 |8 8|9 &¢
S 52| |5 Ol|l= E|I|g B||Q z:2
it ag"’ g ﬁ g s i S o ,.E: O =
2 "5 |@ 8 &' |3 Q|8 =%
i a T|i|e % |7 3

B

i

i

i

Connector

(b) Aol FA 7T Hd=
1Y 329 Aol X MEE




g3 5 7H5E FAZY 75 B8 olF AxHE aRFHez AS] AsiA 7]
3 7bete] EE 9 F43

1) duid= A|=H)

gt = A]ZEl(Embedded System, W&H A&E)S AL2EHE T £AZEY
olZ F=dojo WAstH 43 NETE 7HA Axdolth & FFE e 28 5
A% 27 AFEE 7T glow, vE Fod FA(task) S TR
A= Al2"e g/ AZtE Ad9E 7)5ns FYJEE dAFH oy, 2% 7]
e we st e, g /55Le o =

o RE £5g Fa3 d71A FE 3
7b grh 28A tE A2Yd AR FRE DS 3] 95 9e AR A2

o s=dold] vlal gEHoz BeHEd AUtk A o, PWUS AxPe A
& AFEEOA 2ole vt FAAR Az v =A HY wx Yo Ao
9 79 FHNE AHSSHE 397 Bk
PUT= Azd sl Aol Boluh ZaAl WEe] Wgse LZEAIE o
Zol Belolz @k YWdS A2Y g Zeage WAl ATY Gl A9 A
A AN Z(real-time) A £AL AT FAAT QUYE Axde ole el oz
oA 77 B¢ 9F g0l HPYo 2 Bopius MAUL g Feole AAE
FHAA 2ot AZEdolnt A3 AH HAE HPE AVch BREY g
= Azde gaz sgdeny 2904, HE 5 /A8 $RoE £4¢ 42 & dt
REo) ALE o h4l SHH MY 2L FaF A mud A4z I A
AE g
# utis Axdo] AEHE Bobe A4 AEF, $73L 5 Al AF 57
49 ANE 37 olge B2 & AUtk WA Y= A=
2z ga A58 & dolok B ol @ $F BPE AZEF O FAHOE Heol
=27 go® AFEHE 27)3471E %5 (Watchdog) Bolmgn el A%
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7hH @¥ld = A EE#(CuBLOC)

E AFAEHAANE g Puit=E A2He S48 Z dgEA 0E9 53S
7}A & Comfile TechnologyAte] CuBLOC AlE|ZE o] &3ty 3|4 A E=F £Fo)
AA 22 A2d FAL AT, B $4L & + dE Ao A2DE FHHR

o,

Basic 1019} Ladder logics Aol AL (EE e 27))
AAZ AGE AT B8 A

Ao HE o A (for, while etc)

A 7% = $)(RS232, MODBUS, 12C, SPI etc)
AR B o] B2 H/W I/O 28 29 7%

, 3%, L83

e & o o o o
MU
o o2
%o
ot ok

CuBLOC A|©]7]¢] Keypad ZEE#HE AZASH A5 B=d uf Aogs 48 & &
NEE 3tH o™, 4218] 7-segmentE: A4St 77Tl Al AL BASAY A
FEE JEWEE 390 t39 ®el AFEE CuBLOCY 71E Al%S EAISII G






W) Ao} EadE

CuBLOCE ©]&3lo ZAFREY W] Aojr] T g ¢x
UEtdT. 2E 3332 Aozl HW¢l dagFor Al
< AR H dEg AF FH2E AIde FHE FI MEIEE FAAH UG =
olf g A= FHlo] UBPAZE ol FH3A FE A
< FAFe VT E ¥ U

ZE FH2E AZT F 4 FEjol] wpEt 2o @S TS S5 Hy, AlaHe
A +3FY 4H(Running) 9} A F ’bEH(Settmg), 7] FeiReady)E YHO] TF

g A FHAE 8 BT E2TY dee Z4 A ¥R FEL 7-segment
o BAEH XFY wele AR Aoz A HFE olFdy] A% Z4F d@n

2 2EO AANFEZIE T3 A 7589 548 7-segmento] FA) )

7= JHYE guFL Aojwte] HXH 4x4 Z7|9 7H=e] WE 3heEx
FEAE A% 95 2ndFoz AY A4 $5/4F Rog AN A5 A
ot RES FYPIEE FHo Yok

AEd AE =893 717 227 AR 7157 AA TR 42 HPEe FEE 5
PolxE =Hoo 71571 WE ON/OFF, Up, Down, Set, Start, Cancel & T4 5 o]
Aew WHIE F& Afole A 210 JgE 943 oL WHE ON/OFF 3= %
25 33t Up, Down 71+ As ZE=dA 9 Semi-Auto 2] /|Eo 2 YHt= AE
EHE #3F wAAY 75 E § 5 UEE A olWdx 7-segment o= A

ARelel 4ol EASS] WEe] EvHoz 0] sFssth Set, Startrle AFRE
A o FEATL AFE OIFT £4L HYHL £8L Ashed AT, Cancel FE
7 $2 gl Ak BT DA FAt 2 ALY $AL FAHE AL oE
z239 gk
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A7) 2] B QA7de] AMEE 78 AE2 32E el Ao REv %
d A% N~ H2E 5% JHMoz B ¥ 4F WHE 7L A5 B¢
Nt AEEHE AX Ao Aart AdE J2E AX EYHA doh olgd F3&

A% 327t 18 LEF FAH AZoe M5 FFe A3 olFel F

|4 B 27t FAH Aok A7dME 34 &
2 AAE dh

n9,

l

1

7H A49329] Inter-Lock T4

33 fi= AE7Y AGAeE A7 U, V, W 4] 34 R S, T 43 112 H43
S 0 A5V FWFLHHo2 ANAYHe AP} 2H{Y R S, T A F 2
o]l AE 7o) AR AAd F&EEHA AIde] wrHEq FF/UE dWFe
gt &, R 2% T4S vhtel F&808 AF7)7F 933830

Ae71e Az =2 Fol Y XL AAAEFI dIAE AAHZFZI F
Al ‘H” 3t &S A HE AAIZ7} dEEY Z AIRE ¢ 5 A4 29
ng o= gdFe] AAHZIIL AL U e tE % AAPEFVE HE
2382 &A 3t Inter-Lock Ao Dadtth 1Y LEZ EAH Ye 88-1b%
88-2b2] A o] o] g Inter-Lock T43-& et
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) Y-4 A1EA o

4 F 754 2gE sRge 27
FFEE) 5o w37 §Fo] 2k P4 §3o] 2 RHE A HEe
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2 AE Aer AE7]e AR XS Y AAog o Z+
7Vt AF 717 7EEES AlFARFIE ZAstd Aue] aZPoRE WISt AFUIE
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TEHE PHS T AA 3 3 AR FHP) Y8






FH9 ole&Ee BEH £2RT WE A2 o€t 283 ADCPE ] &34 30
U FEE EFFE AAE 23 B2 A FFHELS F Bum/sE 1A #AF A9
112cm/s B3] Fgkor} o]zZo] 1m/s(F 2knot)ol Bote 723 5L dAFHoz &9
RS B AEAE RolAe ¥tk & AT A9 sAFFEFEYS s 29
AR AoHse HAE EFAA o 60~70 am/s, 7H5FE AAdEo] AXH Y= F
A 25m H2& o 50~60cm/s HHAE YU, 714 adolyd Fe A o3 B
HAHOZ Im/s AT A3 {&o] 2dste 22z Bt

(o))

N 0 0.5km

174.7m (26.5 cm/s)
15:44
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2 a® ¥ EQ 9F 94L ok AQste FHE etk dE AdE ol 73
of Moz HARA & thd F/H0 T o] AAHe e BHY

ot

Z of 3km A HZ #£5& o 25~30em/s BAE FZE Ao vlg F=E A9 F50
e ZA et 284 AFE 9% 9 249 ALAA i JR7 5T
Bk ohyet FEAIL R FFE AHHer wx JeEE AF VE T
N FAY A2 AME 3 ARAE AFYT A$ wsA FEI V120 X FY)
FEBESE AANE dart don, o AVRF ARE VIRE F2 40 BX o]
Z345E dEoz RAEH FAY HF TS s ZdS FPFoEA o

7t AR 2 54E B4 s e, dve #3337
SeaBird-19)2 AFAZAL, IFEF, AN LLTF (COD) T T2 EL 3
FRAZAANEE (FF, 2003)9) wet AT

_Lﬁ

T2 7HFE FAF 200 m 93 WA EFL2 23 T, A= 16 TAAS BX
£ HAFAL FEL EIAAA 3% oA AFlA 345% 729 £XE HAFIh
FEL £ % 99 BXE uehd don I¥ (@) E JHFY EBF

100m A3, 18 (b) = 7Hr8] 5% 200m AH, 238 (o) = 773 44 A4, 18 (d)
F (@) £ 778 FF 200m AN FHF Aelh 2

oA & F ARl £4 o 20m F2oM F2 fFo] AdHE AL ¢ F U
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mg/LE AZAA 2 FEE HoFlon, Ax & EHdA 0059 + 0005 mg/L, A
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o}, sl =& Jl52] AAIF =& Z=AL

N

s #F 7IFE FAFY FAEE XA A AEEIA 499 sty A%
| & AR site A= TIABA AXNE 77 FAFLE HET4 10m 9
i, site BE §4F, AATHY Zhld] 91§ MR 2 BEeAE 28m ©]th

site A9}t site BE AtE FF L FARS AR E ARESte 7HRE AR olY AL
AFDER 134 43 AASA AP 29 7H7E FA3Y F2E 2AE9E JHE
g FAEe Zpzhel FAFeA JHFEd AFoE 19 RAMIE AATS Aol o
2} 57 B A core samples ©]-&3tq AAE AN 2cm ZHo] GHE A AA
9, AR E 2 FEEFE AL, £F ZAY] FE JFE e ) A
A ovpge] FAEE W HFeE 30m AHAA #H, AFY £ €8 pH, DO, COD, 9
%4, 9 Chlorophyll-ag &334t

39, 59, 999 ZALE site A} site BY E, A5 FHAYES HF S Tl 29434
ok &AL AS T MFE AT R ZSH AFY Aot 24
Ao 8FHE F MR E B BFo AFSEY Fol 31EA itk a7F F AAEH

=

o] HERT EEo Bol EAFE Jeig, 82

X,

il

O

P (mg/ i
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A58 AF oz AT o
ANLE 52 Akt e E9} Lol
AgAt AP o1Fe 49T 7
ZA) gl FeiFol AnE Hde) BT 5

=

=

2o AH A§ ¢, 183

FFs4th ol AE &7 HolHMolx =
3% AF 2 U FRE &

® 313 Z4F 2 AEY AA A} El
20°C ~ 25°C 25° C XJT 30°c OW
20°C ~ 30°C 25°C ~ 26°C 10°C °©]3} 59
15°C ~ 25°C 20°C ~ 25°C
12°C ~ 23°C 12°C ~ 18°C 8°C ©]3}, 27°C o4t
3°C o]3} A2
7°C ~ 35°C 20°C ~ 25°C 15°C ©]3t &9
15°C ~ 20°C 7°C ©]3}
18°C ~ 20°C 8°C ~ 10°C
13°C o]3}
5°C ~ 24°C
23°C ~ 24°C 0°C °]3}, 36°C o4
20°C ~ 25.6°C
20°C o] 26°C 5°C o]}, 30°C °]4
18°C ~ 30°C 20°C ~ 25°C 6°C ©]3}, 34°Co]¢
15°C o4+
10°C ~ 28°C 14°C ~ 22°C
18°C ~ 27°C 22°C ~ 26°C 7°C ©]3}, 31°C o]
15°C ~ 25°C 20°C ~ 25°C 3~6°C ©]3}, 28°C o]t
14°C ~ 22°C
20°C ~ 27°C 22°C ~ 26°C 1.2C ©]3}, 29.8°C o4
15°C ~ 26°C 21°C ~ 24°C 10C °]3}, 27°C o] 4
15°C ~ 30°C 20°C ~ 28°C 30°C o]
13°C ~ 28°C 20°C ~ 28°C 7°C °]3}, 30°C o4
10°C ~ 25°C 18°C ~ 26°C 5~7°C, 33°C o}/
12°C ~ 20°C 15°C ~ 20°C 7°C o] 3}, 30°C o] 4
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Ao FEE AFLE FAY] AAAE
AT BA, A3, BE T #¥E ¥ Ay Ec] w=A] Basitt 7€ portable
AZ vl iy 53T o v ALEATE dYo] BAE siFoior &H, avte 53
g ZHE AMSste ASde @F0A AH FHE 5 [l 48 898 AFs 43
A 522 olFdtdelgt FHo] 753t £ AFMNEHAANAE I M AR
ol 37 UAE AFToE FA3Y] A& v FFHLY Sols HE, AHA B
B, DC 7]9] RE 5L o]&3t9 &7] L Electrode 9] A3, B¥ 52 71232 g
715E F9F F e AF3 A2 E AU

DO electrode & 7Z-¢- AA 3l #F 7158 GG AX7E FRAEE Fyojm=

Fl

Weo) B3 AX7t BsA FAW pH clectrode 9 NH] electrode 9 A% thg-d]
agel dehdRel ol AT @ A2ws 2e FA7 Basin adE pH T
NH} 349 ol AFwke #Aeisle FuZ UeA dov dAzE 5YF A2H
o] $A7L A2tE o} gl Feoln.

Ztzte] AP E IS Z

A
FHE7IE2 €ABFE olFse 9L sk uwrle &9
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dal +% AT FAFANN BAAAY FE Z2HE AEHOZ o|FJAE Ao| of
Yot 93 Aeg 271822 o)foAn ole AFL ASSA 22 wel: H#E
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S 7HAL Jernz AFE HAY o ot AL Ago] my FYHojo ke ©
Aol Atk dte] &7 M= e £9¢& Fsy] AAAE 54 &9 59 Ao F
FEE o8 AH FHL ARk shedl ¥ Sdo] FYHE T NEHY I
F SHFY L2ulEFe BEE RALA AR BolAA "o ol& HdANE FTHFSF
2 RALAS A FE FX FHrt AAE @HE oEA "ok T AR HHS
ZAE o RAFY o A2 o2 &2 ALFToEA A WA Iy a3 F9F
o] EAE H2Y & don, ol AF shte FAZE o 300mg FEE 7P| HEA
WG ojFeted 2 EAZE 9x gevh o A3 olFely] A% ool FA F

e Besl o g8 53 e FAge BE% F 2uAY, AAFY 29 5
2 o
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B
] Maotor
A o I —
FHEI|
EH8 HEED Motor
<Type A> < Type B >

a3 341 o] AF olF & AR FAAR

Type ASt Type B B5 FFAE 59 4844 Qe Aso e X3 729
AP 2Rl Wol Hol: Fejoln, YWY Type A7} Type BRT} LY 52e

b gelA Aok Type A9l A4S FUlRA, BUAL 52 o] FAs%E AFE
o) wol oW WELEAY FAEY YA, A=W T WA 5L SFAAT
AE Bl WS ou, B 7% ALN a7t £ wiad e Ru2E A
o] og¢ AAolth WA Type B B& A% Ax% TAHo Bshx ol A4 4

A2 AFo] shsstn e RYE AT 5 YOET Type B L FHE T3
E ol AF olF 8 AAE AA-AFIHHT. HA o]F& A9 FHAo2E €T
BHE o] &3td AU A7l JMEHES Fhon 37 olF§ YA ol AFH

Hite dZse AAdsh AARe &5 FFE FAFE sol=, 1PT YAE 9
$A0le AR AXE FokE 5 UEE 47 9T WH 294 5oz TR,

ZHPEE S 2" WAL FEEFeE A AsE Uatst dZ2dE AANE 2ol

b
ﬂ.

HAsE AT shol=s} wel ow HAhA 2n 43 25 A Lok 19
g 98 Eol7h Ho] Jtol=rt gl BRANE #-92 I HEE BugAY 5

B8] Ao E o)F 7A@ T27 Wk WAL WRE dm HAom e FE %
2ol BH 292 st AU FAA AXoNA ol Yo] WANA FES
A9 oee) 2 AW ole AF o5E AN THH ARE UHA
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2) 5487 2 E#E7

o8 5 715E FAFe #HAA F=E A7 A T E FAFY g
2 Z2H44712 AFA3HoF sl o] AFE A A RAEY] fsME REE Ao
FANE BAL7)Y B@stAo} stk T2 SHE HIA durHoE ofF 100m o A3
LA NFELZ A3 lo o] AFY 544 ¥4 FX(0.002 ppm) ©]Fd BT
Hel o] 100m BT} HHTIE FEI] FEE SAHY F Aok 2AE 2447 L 2@
4715 & 170mt o FAE JHAH AAZ &do] FYHE FS F 50~60mt 2 HA G}
Ak s 7t FAFY AP AAEHo $HHE FXojnE AT # R T IF
S A grofol 3tH, Ak Fol FHEhukgo] AR FEE 79 ol 2E AEE
AHgEl] A FsATh oo ade] AAE £387) 2 2LV AAEE AR A
A& veri o
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(A

BEAE7] RaE 848 FHRIZ o|Fy] A% A7 ¥ PEZE MOSFET &
AE ol gdte] THH, AFY & TS AMA dA Az T FH3A Helgl
o AFHE ESFo] FAFTA Loty At A" FFHEE 30ml, 50me, 100m,
150m¢, 200m¢ A 24z} 1034 FAAA A2HAAEE EEL99 RoE FHI4Y 4
¢ 2945 v Ho] JeERAAT

¥ 315 AFPYZ ESF AYR

Fol yehxe] A4 AFPZs} AZD FFEFLE o83t AW #FE EEI}e
Hel 1o & A fle AL & 5 Aok 30w o F$ Hd 2%, 50md o} BF
1.2%, 100m¢ &} 7 0.2%, 150m¢ ©] 75 03%, 200me o} 3% 02% F=e] FT A&
= HEIiT. WaE HL g EEse BF 2380l I3 SAT AR eabe o]

& A2 o4t 87 HolEg £Ashed o) BAZ HA @& wHoloh
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38718 3R42 ARSE HPo] Bad JPF FA2 Y37 ANHE §99
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g §e BESE FHoE AFAAL BUE THtE Yol AN WE Rl
1

33 7bsd dE % YRS e A e Eo tehhgch

| ssxemx40 [ DC12 | 7 | BF, Normal Close | AH
31x64x38.5 | DC 12 8 2 #2182, Normal Close -
32x70x40 | AC 220 5 2 ¥ 2192, Normal Close -
59x74x65 DC 12 7 60m¢ /min -
82x120%80 DC 12 20 4 ¢ /min -
85x150x120 | AC 220 40 7 4 /min -

"A}22% : KORCON, 7188, 5ax], 9= AL gz

&80z AMGE HEE 4A 289 AH(Normal Close)Z R E SAHEI7|E2HF
B §4& wEstaa & Wy @R AYE TS BRE IF &J0] mMEd.
Bz Afdes =2 FHSol T FAd FANE ZEirt okEE FE=FF AA

frejsteof gt Ao WiEHL & Foe FUSo] TV Rt v HiE A
o BE7t Sxe Zgt Ay ). detdoes FIE ARSI wEAe]l #2
2

Hamst JRAeE a3 PTrh AEE A7 TASIE Sk wE, WuE A
7

=2

Qe MES NPAL A, 2 SN1FFAN v MEF

oA e Zo|Zh AT Ty B A7ERA e ALR T EARS 2A A
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AR E QREE AC 100~240V, 10~20W Wele] 2H1AE, 0~1500rpm 9] S4L 7}
Ae AFol digelzt s 7HFe F2FE A=l AHg3s7] A FsA gdkth

A 12 AAFAAME DC 71o] ZE S PWMERA 7I8E o83t A4S A
AA ol AF sy FitHo] Qe AAdo] o] HF 3R] RiAd IWwAE ¥4
of gL wut FXE AAAT =3 dukEd uwr)E N S
Fol A7 AT EXste FHE Holde] EE S wnkrt 112 FFsh AAE
Ak FRole wyE A9 N=F# SFo] N-S-N-S 22 w3ty REj9 AZE =
Mol 137 & o] autAE 23W S F=F FAAh oY TAEL HE Y IAAFE
AZste a9E 7tALR ol Bdl uwk AX 9 FEAEE iE FAAE & A

23t 2 HF AAFANE ZHO §9 mple] 7Med dAHE s 2480 U
of a3ty Y £A& IWANAFE FXNE AASAT aw FX o] ALE HEdE B
Bl 4% DC ZE, DC 7]o] XE|, =HY EH, AR 2¥ T 98 T/} ey +¥
DC REE UEE =& JHFE 7IAE Aol Bob avkr] 9] 2571 J53le
A7 #AsHh 2B ZE S} AR RHE TF 27t EZHAAY ZEHY @t
Eith ¥hde] DC 7o EEHE UiE AR EIe IS5, 2 HuAFHE 7Y
AFD7IE Bo} o] et ALg3At

o 719 DC 719 R E vlud 9 o9 2L 25 4
qHE E 39 ‘A’ AFE AHESIY FEIALU, 24 AAFAAE Boh ¥ Ro9
AuldYo]l HL 'E AFE AHE3tY FRASAT F AAFY 2ehE ZHE ARESHY
S w &7 W &4 2 Wz i ¥ S T35t wws BHolow, AFPYL
7 &71d FHT 100w AE ¥ oS uht FAZ 1087 AojE: F &9 2&F
R8Ik 13k AAFL vtadlg awbgXx o] A o] &3 AolH, 23 AAF # F
FAAEFL 9988 43 899 g7 T FAHLE HASloh

9 Eoll vYehtRo] kg RE Q] FR g 2% Aole A YA
Fes ¢ 7 At 02 T AxE 2244 FAHLA 101 T o ofF 2RI FA=
N1
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9] &x W3leE AR Fou 1087 FFIHES W HY AERHLS A
2E 034Wh 2 ¢ 7~8 ¥ A E2] o7} AU}

B 2.24Wh, B

fa

¥ 318 DC 7]°] 2F HIRE

40x77.6

54x144.9 | 3000 | 3:1 | DC 12V 36 22

60x104 3200 | 3:1 | DC 12V 6 0.5

60x114 3300 | 3:1 | DC 12V 10 0.9

e 29e 14 AAE A48 TWFAS TR ANe] AAEE % ARl
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oN
Bt REol Bodth AlY B#AE EF] LHAHANA 42 Ff, REFY
Standard & olu} ISA §9¢] F5 W3} WA =W (NH, Standard Solution ¢ 7
$- Aol 6A1%F Tt ok 50%9] T WSyt 2R, FHRFI B WG 87
E5H 2L o)Edol 4Ad 7t Aok 2y 433 29T Beo= FAH] 2
St & Atk AFIEZE o) 83 §HE o|FAVIRE, UHHNAUS BS &Ho
ks Eo9E A Bag £F WRe JF3AH7 HE2 979 EE go] WA

EF HA Aede w=A JF S asior o 2HlA B854 AR A=

g FAse §AqE o)A F TFHY FUUF FAHAES st ol EAE

fo
nf
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E
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ARoE gag BUY & AES FAL ARSI FAL Sealing Tape 52 A8}

o Hog Yo 5 AES S BB T $99 FEr} WS B WANA &
E
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Lh s A5 XNHel B
1) B= A4 ¢ AF

g8 52 HTe FYFIN BF ARNE LX, pH, Do, NI 5 NE OE EF
o) ANSL AEEAT AN EEA57) ohdEa AYAEZ Yo AL Brh o
Mol ZekaiA sel A5 AE REZ oY 19 A4 A5E AP & = GF A
5 Ay BEL AT A

24824 s BAAAS SEol weh M o AF AARE 5~ FAW
5

_%_
9 28 A%E A pg SHo ¥4 AR 2R F o0F AL A
o7 3 Alx¥E] AlEEE Ultra Low Input Bias OP-Amp &AHE
gt £ AEEE FHAE & UAAT EF ol AFE A 4 x 4 = 16 AL
A ol 7hsdte® AAS o
o FR3E + JA=F FAIAL-
Ztzbel AAelA EEEHE old2a A5 e WYyt BF 2Bz JPAAZE 0|89
N 2% ¢ 25 vlolaz Angdd 44 A5} 4YUES AU T 3
State Buffer ¢} Z& 7]5& | &3 = TE F/HE F AEF stof FHo] 7t

5852 stk 0oy A OF A5 A 25 HzEd A%d /9L

ANEA pH, DO, NHT T °l& AFE F7hst

m:\n
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2) 439y Qe

%

7hH A4 ¥E 3= 49

o] & AFA BAE vlL IARS FF87] Ast LolF FFH7E AHEstioF &
T, oJHE FF7] 2AEdE (+) AART ol () FH=
BANA ez A4 de WY 7HFE FARY FF0e HEF W 5L 018F
5938 A A2ddS ARSSt, DC 12V H9e HAolRE dHYS dHddes W
dorate 327t dasih.

D6 )
¥ >f & ¢ OV
] 1n4148 C6 =i
50V10uF | !
Voo I
i 10
c8 o A :
50V10uF; f Y
ICL7660A |
== C10
H . BOVIOUF
’ 77

a9 359 A Hg 3=

%9 FEEE DC 5VE o|&3t9 iDC 10VE £33 J2E ved A=
Charging Pump TechnologyE ©]&3% Voltage Doubler 3|Z0]t}. H|E &3 AFL o

i

10mA AEZ e WolAT o§714 A4R FALL OP-Amp 9 Feo] Ax Ao
@ A7) WEe] AReRe e tadol otk theel ¥ 24 RN 53T
B3¢ YerQth Ch 1 & 98 W9 VCCE 248 0|, Ch 2 & 94 329

thole= D5 ¢ D6 Alo], Ch 3 & +10V £8 ©x}, Ch 4 + -10V &8 9AE A3}
At 2P yeElhEo] MAE AL HAEo] A9 gle Z2EHT AY FEHE OP-Amp

o Fv ARo AgEHsd HAR A ¢ 5 Ytk
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£ FA8A CUAIE o83l TF AZEJAE FAINAT 13 AAEFY DAUE
& CPUZE MicrochipsAle] PICI6F877AE AM&-3t o, 23 AlAIE2 DAU EE9)
Ae 20 J2"E 729 H5S 2F PICISF45858 AE3iRor, didres FYPRE
g BE8te REFsl, AR olz 7MY A4 58 4 Bk AAFHA o] 7t
TRHES AFsdth

ol AFoA FAE Aiv vF 4AE Mg ZES AXH A/D AHEE Y¥EHo ¥
gEitt W3 E o] HAFY FAFL volaE PEEH YE9 EEPROMAA FARE
S 53 S Z2E PCE A$E uzix BHAHY. nlolazr AEEFH YR

EEPROME Al2%)s] Aol BoiAHee AANX gong voly nEo] Hasin,
109 99 271/ 97 FHo] ASHuR A WPTHA F¥L FAh

2z 87 A& TE9 told 3 A%E 19 AY 44N APl AT 17
AAFANE 7% oz 1243] @9 HolHE 2R nass Aoz YPsty
%23 2 HE AAFANE e Fuste] T4 3Y avlLe EU= 19 13
£4¢ Jlroz 4RI,

e HF B BEY urh AR AolE FAA oL AT B A=Y THa

&9 ZtF 2 3 WHEE DAU EE4dA Ao F URF 3ty BAY 2 HE g9
F 53 ol AF A 34, o) I By Tol HE FUdes FHE £ 3
TF 3. PWM &9 RBES o83t DC EH F& 53t MOSFET =93
BES o] 83l AF Pxol WHE FEE 183 EAXAE 29F FES o]&3
o 283 REE FF3 o] Mol AU <IAFA o5 £ A=RE FAG

29 RE AAEZEY ALE CPU AF%S nlmd Aoh,
DAU 2E9 3zx9l A2d mEo ALAo|t}

n&‘i

se A

n{ﬂ
HU
=
M

- 137 -



E 320 AJFA ) AHEE CPU BlZE

DC - 20MHz

DC - 4OMHZ |
8192 49152
- 24576
368 3328
256 1024
15 20
Ports A, B, C, D, E Ports A, B, C, D, E
3 4
2 1
- 1

MSSP, USART MSSP, Enhanced USART

PSP PSP

8 Input channels

11Input channels

2 2

POR, BOR, Reset

Instruction, Stack Full,
POR,BOR(PWRT,OST) Stack Underflow

(PWRT,OST),
MCLR (optional), WDT

75 Instructions;
35 Instructions 83 with Extended

Instruction Set enabled
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