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GUI
5 Manual
GUI
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GUI
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2.1

211

Litopenaeus vanamel

21

(Litopenaeus vanamei)

(Litopenaeus vanamei) L3

(Litopenaeus vanamei)

Boome . 1931
FAO.
2

2541

!
Whitele§ Shrimp



2.1.2

0-35 (part per thousand : ppt

3
(Alkalinity)
2.1.3

( Ly )

28 - 32
DO
5 - 15%
85 - 95%
100%

10

)



70%

28 - 32
70%
4 [ (mg/L) 4 (part per million
ppm)
v (pH)
. pH 2 6.00 .
15.00 21.00
pH 75-78 1500 . 8.3
pH pH 8.3
2.2 (Dissolved Oxygen)
(Polarographic)
( ) | 1
I ! : 1
02
DO

(Sterilization)

1


http:un~VI~81l-l1~CJ1'U~1-:)b.u1

2.3 pH ISFET

pH "' pH 1 ISFET
AID
2.3.1
lon Sensitive Field-Effect Transistor (ISFET)
pH
(HD
(" 14
pH 2.2 ISFET 3
] G) : A8JASCI (ASIASCI ref. electrode)
J () pH ISFET
' () pH ISFET

2.2 pH ISFET [4]



2.3.2

2 2.3
. (Input) pH ISFET
Ag/ASCI (3 SAG;
(Output) (2
AID
2.4 DS1820
EBiK

§09

*
1*¥20 0s 1820
PACK. m PIN . Qp

PR\ :
See M% ! S Seeded' Ddjwiiii]>
Im °° eSectior(\jJ

13


http:O'%3cl-'W.1S

24 DS1820 1

1
Clock
Clock
"Time-
Slot” 1 Time-Slot
Time-Slot
Asynchronous
241 1 DS1820
' 1 (1-Wire T™M)
. 1
. -55 +125 05
-67 +257 0.9
0 9
’ non - volatile
2.4.2 DS1820
25 DS1820
3 64
non-volatile (TH TL)
1

high
low
high 15
14


http:1UU61ltJoV'eJ~m.wm
http:u~Bfll~B~bbm:lJJl1CJ1'U'I.IB

DS1820 1-Wire

1-Wire
%5 DS1820 [5]
L-wire
1 6
DS1820
DS1820
(scratchpaa)
scratchpad (H T
EEPROM DS1820
TH
scratchpad

LSB

15

64


http:llm,)I:1Vl~eJe.l1

243

DS1820
26 DS1820
55
55 55
DS1820
05
6{" ) 21
l-wire  DS1820 ! oy
55— +125 05
DSI820 - 12 LSB 9

Jin

2.6 [5]

16



MSB LSB

=-25°C
MSB MSB 2
16 2.1
2.1
(Binary) (Hex)
+ 125 °c 00000000 11111010 OOFAh
+ 25 °C 00000000 00110010 0032h
+1/2 °C 00000000 00000001 0001h
+0 °C 00000000 00000000 0000
- 1/2°°C 11111111 11111111 FFFFh
-25°C 11111111 11001110 FFCEh
-55 °c 11111111 10010010 FF92h
2.4.4
1820
(TH) (TL)
' 8 MB ~TH TL
SB 16 TH
TL
DS1820
DS1820
2.4.5
DS1820 64
8 (family code) 1-Wire DS1820 (DS1820
10h) 48 (serial number) 8
CRC 56 64
DS1820 1-Wire

1-Wire DS1820

17



DS1820

2.4.6 RESET
DS1820 RESET 2.1
RESET MCU DS1820  RESPONSE
Delay times C
Delay times
u, Al
Dttt -
Nt ga
sk 2
2.1 RESET DS1820 [5]
247 READMWRITE
READMRITE 2.8 MIN  MAXtime
DS1820 SAMPLES DS1820
IR.IR(
2.8 READ/WRITE DS1820 [5]

18


http:1lr.~I'''ft''.su

248

2.9 DS1820
DS1820
1-Wire
fooTMTE frT
0 1 (
2.9
DS1820 1-Wire [5

2.5 MAC-ENG V3.0

210 MACENG v3.0 [1]

2.10 MAC-ENG
MPC82G516A MEGAWIN MCS-51

19


http:l'Hl'IJt.Il

25.1
« MCU 82G516A  megawin

ISP(3-Pin) MCU  megawin
*  Relay Output DC Opto Input 1
DC Opto Input DB9
J Keyl Key2 CPU
RS232 (Coml) RS485 (Coml) Switch
3-Pin. 2-Pin DB9
] RS232 (Com2) RS485 (Com2) 3-Pin
2-Pin
J 10 5-Pin (3B ) 3 10 MCU
] 110 3-Pin (I/0 Port) 8 110 MCU
J 110 26-Pin (16B Port) 1 110
MCP23016
*  Dip Switch 4 MCU
o  Buzzer 1
J 2 SHT15 (TH)
DS18B20 (T) 3-Pin, 4-Pin DBY
10
. 5VDC 12vDC 2-Pin Terminal

20


http:eJ~l'w.ff

2.6 MPC82G516A
MPC82G516A 80C51 1-
T 1-7 (
8051 6-7 ) 8051
8051 MPC82G516A
MPC82G516A 64
(Parallel)
(Serial) In-System  Programming (ISP) In-Circuit
Programming (ICP)
2.6.1
' 8051
8051
256
64
110 § 14
/ A
UART  Full-Duplex
14 4
. 80C51 1-T
J 64
J 1024
J 110 Bit-addressable,P4
] 110
Quasi-bidirectional
Open-drain
Push-pull
J [INT2  [INT3
o Timer2
« ' UART
«  UART

2



2.6.2

211

PCA (Programmable Counter Array) 6
! ' 16

PWM (Pulse Width Modulator)
SPL(  Master/Slave)
ADC 10 8
' '8

DPTR 2

ISP ICP
OCD (On-Chip Debug) ICE
120,000 /
: 24
1 24-3.6V ( 38V i
;40 +85 °C

MPC82G516A
MPCB82G516A PDIP
2.2

<@ 110 [ V0o
ECI/ASN1/T2EX/PI 1 O POO/ADO
CEXGIS2RXD/AIN2/P1 2 O PO 1/ADI
CEX1/S2TXQIAIN3/P1 3 O PO 2/AD2
CEX2/SSIAIN4/PL i PQ3/A03
CEX3/MOSI/AIf*.iP1 5 O PQ 4/AD4
CEX4/MISG/AING/PL 6 I PC5ADS5
CEXS5/SRCLK/AINT/PI 7 PO 6.ACS
JT PO 7/AD7
‘ 0 o .30
TX[yP3 | Il OCD_ DA
INTQ/P3 2 Il 0CDASC
iiifn/P3 3 i ,
TQCKO/TOP3 « | P2 6/A14/KEB
S2CKO/ALBTI/P3 | P2.5/A13/KBE
Wim P2 4/A12/KBW
ROIP3 7 | P2.3/A11/KBI3
XTAL2 O P2 2/A10/KBt2
XTAH | P2.1/A9/KBI1
VSS I P2QA8/VBIO

2.11 MPC82G516A  PDIP40 [g]
22

V)

40


http:2.4-3.6V
http:2.7-5.5V

18

10
n
12
13
14
15
16
17
18
19

20
21-28

29
30
31
32-39
40

2.2

P1.0-PL.7

RST
P3.0
P3.1
P3.2
P3.3
P3.4
P3.5
P3.6
P3.7
XTAL2
XTALL

VS
P2.0-P2.7

OCD SDA
0CD SCL
V30
P0.0-P0.7
VDD

MPC82G516A PDIP40

AINO-AINT ADC (Analog-to-Digital)
T2 / 2

T2EX / 2

S2RXD : UART

S2TXD : UART

RXD :

TXD

/INTO : el

[INTL :

70 [ 0
Tl /

IWR

IRD :

Crystal2

Crystall

, oV
A8-ALS5
KBIO-KBIT :
On-Chip Debug
en-eﬂﬂp Debug ,
LDO (Low Drop-Out voltage regulator)
AD0-ADT

23



27 ET-BASE PIC8722 (ICD2)

212 ET-BASE PIC8722 (ICD2) [9]

bT-BASE PIC8722 (ICD2) PIC
Microchip PIC18F8722 80-Pin
TQFP
2.7.1 ET-BASE PIC8722 (ICD2)
] 80-Pin ~ PIC18F8722
] 10 MHz PIC18F8722 (
X4 PLLVi 40 MHz)
/0 Port 10-Pin ( ) 1
* /O Port 2-Pin 3
] RS232 2
. LCD (ET-CLCD) 1
. ICD2 (ET-PGMPIC USB)

. VCC  GND



28

28.1

PIC18F8722
R
Rao
RABIRPA B
RGt/TX2CK3 y HN
i 5?;;;%0
ofsi R% @bﬂm;m%ﬂ;
228347 728 IBI3BBUI5THIRH
wiatyyy i :
1
2.13 PIC18F8722 [10]
] Run : CPU
. |dle : CPU
J Sleep : CPU
' 50 nA
. Run 25 pA
J |dle 6.8 pA
J Sleep 120 nA
J 1: 900 nA | 32 kHz, 2V
. Watchdog : , L6 pA,2v

25



40 MHz
4x Phase Lock Loop (PLL)

(4 SN Master  Slave
USART
RS-485, RS-232  LIN/J2602
- RS-232

)
10 13
(AID)
- Sleep

16 | (HLD)

26

Sleep |dle 1ps
- 3 kHz 32
MHz PLL
1 32 kHz
/ 25mAI25mA
( 40/44 ) [PWM
(ECCP)
- PWM
2 / IPWM (CCP) |,
( 2 )
Master Synchronous Serial Port (MSSP) 3-Wore Sl



) / 100,000
» EEPROM / 1,000,000
J / EEPROM 100

« 8x8
J Watchdog (")
- 4ms 131
. 5V In-Circuit Serial Programming (ICSP)
* In-Circuit Debug (ICD)
) 2.0V 55V
* Brown-out Reset (BOR)

29 CP-PIC V30 (ICD2)

CP-PIC V3.0&V4.0

PIC 6F877-20P 118F442
18F458 CPU

21



CPU DIP 40

CPU ADC/TIMER/COUNTER/PWM

+ CP-PIC V30 (ICD2)

Download /0
/0 CPU Connector
/0
/0 110
RS- 232 1
ETT CON 34-Pin (ET BUS I/0 34-Pin)
5 Volt Regulator On Board

2.10 PIC16F877
MBS = oy
PORTETAIN N RE.VAGM
REQHOANS — :
REDICS/AMT -— -
R0SSSISIrr
2.15 PICL6F8T7 [17]
2.10.1
+ CPU RISC
. 35
. + DC-20 MHz
DC - 20
. X 14

28

PORT 1/0



368 X 8 (RAM)
256 X 8 EEPROM
lc 16C73B/74BI76/77
( 14 )

(POR)
(PWRT)
Watchdog (WDT)

SLEEP
CMOS FLASH/EEPROM

In-Circuit Serial Programming (ICSP)
5V In-Circuit Serial Programming

In-Circuit Debugging
/
TN (O
/ 1 25mA
-<06 A @3V, 4 MHz
- 20 A @ 3V, 32 kHz
-<1 A '
1:16 /
SLEEP /
2:8 /
PWM
16 125 ns
- 16 200 ns
- PWM 10

29

(0ST)



o 10

. (SSP) SPI (Master mode) "
(Master/Slave)

 Universal Synchronous Asynchronous Receiver Transmitter
(USART/SCI) 9

J Slave (PSP) 8 RD 1WR
CS

J ! Brown-out Reset Brown-out Reset
(BOR)

2.11 (Solar Cell)

2.16 (Solar Cell Panel) [L4]

Photovoltaic

"Solar Photovoltaic"
(Solar Cell)
2.11.1

o) (50?)

3!



2112

(Single Crystalline)
(Polycrystalline)

(Amorphous)
(Thin Film Solar Cell)

2113

"P-typel
“N-type”
P-type N-type
2 PN junction
PN junction
(Solar Cell)

(Charge Controller)

31



2.12

33V)

(Battery)

(Inverter)

(Lightning Protection)

14LCX245

T/R -

A0 —

Al *“

A3

A4 -

A5

A6 —

A7 ©

GND — 10

2.17

CMOS

T4LCX245

2.17

TALCX245
(non-inverting bidirectional buffers)

OE

T4LCX245

32

20

19

18

17

16

15

14

13

12

11

(AC)

OE

Bn

TALCX245 [15]

CMOS

2.3

3-STATE

(25V



2.3

1 TIR
29 Ay
10 GND
1118 BoBy
19 OE
20 Vee
2.13

2.13.1

1
(Common

NO
2.18

74L.CX245
/
A 3-STATE
B 3-STATE
(Control Relay)
(Control Relay)
(Coil)
1
1
(Normally Close NC)
(Normally Open NO) NC
COM) ,
COM
1 1
1
l
2.18 [16]

33



01 NC

2.19 ;o 5 [16]

2.19
] 2
coil C  C
J COM NO  NC
J NO (Normally opened ¥ N
COM NO
J NC (Normally closed ) COM
COM  NC
2132
220 ()
(NC) (Colil)
(NO)
220 () , ]
(NC) ,
()

E


http:lr:)'!.il

12YDC
()
2.20 [16]
2.14 (Magnetic Contactor)
.V (Magnetic Contactor) [17]
(Magnetic - Contactor)
] (AC) 50/60 24, 48, 110, 230, 400
] (AC) 60 24, 48, 120, 230, 460, 575

. (DC) 12, 24, 48, 60, 110, 125, 220



2141

(Core) 2
] (Fixed  Core)
E 2.22 "
(Shaded Ring)
2.22 (Fixed Core) [18]
J (Stationary Core)

(Moving Contact) 2.23



2.

4,

(Bobbin)

(Cail)

2.24

(Contact)

1

(Spring)
2.23

2.24

Al- A2 a-h

(Cail) (Bobbin) [16]

(Main Contact)

(Auxiliary Contact)

(Normally Open : NO)
(Normally Close : NC)

3



2.14.2

225 ()

2.25 ()

-------

A

A0 y ~
CCEEAeKInDI
LT

I

1[%

&w )
#se L an®
?aynant

2.26 [19]

dy 3 dl Y o U ¥ dl = } 5 1 Y o ¥ 6 v ¥
wnanstluenansnanulidmsunisidnuienisnwivintu ldeyaelmiluldussloyisunisen
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10N

221
2.26

() - () Limit Switch
2.28 [19]
2.28 ()
228 ()
228 ()

dy 3 dl Y o ¥ dl = } 5 1 Y o ¥ 6 v ¥
wnanstluenansnanulidmsunisidnuienisnwvintu ldeyaslmiluldusslowisunisen

' = & a U v agve & 391}1/@41/ & Ao ° %
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229 ()
229 ()
229 ()

2.29 ()

40

Limit Switch



150 Hz 3501220 V

ik
n Yy .4.-rt«‘,:- Li.’ \|/_.2’
f f L J s 9»- 923 olr — 1 (I
- I'W .
11 f
MI SI*-: Normally dose 1 »v
% Normally open ~ "v.lIr
230 [19]
I 2
() () <1
R F2 ]
st 51 %=/
52\ tflrf— 52H-\ HIA
P
HI HI [l o
|9 Ny 2
() uOFFn ( ) uOFFl ( )
231 [19]

41



2.31

1 Kl Push Button S2
K1 1 231 ()
2 Push Button S2 KL
(NO) K 2 2.31
(/
3, (NO) K 2 52
KL
2.31 ()
4, : 1
KL KL
2.31 ()
5 | v/
Kl 2 2.31 ()
6.
Kl 2.31 ()
2.15 (Overload Relay)
2.32 *(Overload Relay) [20]

(Overload Relay)

. (RCA)
« 1 (TRIP
. (RESET)

42
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2.33

233 ()

233 ()

233() ()

2152

L2 N

44

51
52
Kt
Fl
F2
F3
MI

233 ()

Push button “OFF"'
Push button ™ON
Contactor

Main fuses
Control fuse
Overload relay

3 phase motor



Illl

1 2 1 2

ON () K()
“OFF" ()
2.35 N L)

2.35

Push Button S2 “ON” K1 2.35 ()
52 Kl 2.35 ()
! 2.35 ()

Push Button SI “OFF” 2.35 ()

2.35 ()

45



2.16 |EEE 802.15.4 (WPANs)
IEEE 802.15.4 Wireless personal area networks (WPANs)

|EEE 802.15.4 Physical
Layer Medium Access Layer
WPANS
|EEE 802.11 (WLANs)

2.16.1 |EEE 802.15.4
IEEE 802.15.4
2.36 (layer)
WPAN

Upper layers

MCPS SAP Mok ML 3@ R

MAC
il
t 1

PD SAP PLME SAP

PHY

Physical medium

2.36 ' LRWPAN [21]

J Physical Layer
Physical — Layer
(radio transceiver) 1 ED , LQI ,

' Medium Access Layer
Medium Access Layer
(beacon management)
(acknowledged frame delivery)
Medium Access Layer

46



2.16.2 Physical Layer

: 868-868.6 MHz , 902-928
MHz ~ 2400-2483.5 MHz
' : 314-316 MHz , 430-

434 MHz 779-787 MHz 950-
956 MHz
2.4 GHz
' (250 kbs) (20
kb/s)
(20 kb/s) IEEE 802.15.4
2.16.3 Medium Access Layer
Medium Access ;
peer-to-peer star
[EEE Address 04 Network Address 16
Collision  Avoidance (CSMA-
CA)
ALOHA channel access
(ED)
(LQI)
2

1 full-function device (FFD) :

I reduce-function device (RFD) :
FFD

47



2.16.4 IEEE 802.15.4 WPAN
|EEE 802.15.4
L FFD

2.16.4.1
|EEE 802.15.4 LRWPAN

Star
Star 2.20
Coordinator
PAN (Personal Area Network)
Coordinator
Address P Short Address
Coordinator

peer-to-peer
2.37 peer-to-peer
star
peer-to-peer
mesh duster tree
FFD RFD
duster tree 2.38

48



2.38 Cluster [21]

2.16.4.2

coordinator
coordinator

: ' Super
Frame
coordinator coordinator
coordinator PAN
coordinator coordinator
coordinator
coordinator
Medium Access Layer coordinator

coordinator

coordinator PAN
coordinator
49
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MAC  coordinator
coordinator

coordinator

peer-to-peer
peer-to-peer

4
coordinator
' MAC
peer  MAC
Medium - Access Layer Physical

Header Synchronize Header 2.39

MAC header MAC payload MAC footer

(MHR) (MFR)
Synchronization header PHY header PHY payload
(SHR) (PHR) (PSDU)
239 PPDU [21]

50



IEEE 802.15.4 LR-WPAN

CSMA-CA
IEEE 802.15.4 LR-WPAN
PAN
unslotted CSMA-CA

hackoff

hackoff
random backoff
CA
PAN
CSMA-CA hackoff
hackoff
PAN
hackoff
backoff
ALOHA
ALOHA
ALOHA

ol

PAN

MAC

CSMA-

slotted

coordinator
CAP
hackoff

CSMA-CA

MAC



Cyclic redundancy check (CRC)
PSDU

LR-WPAN UWB

ad hoc

Physical

symmetric-key key
(Zi§Bee Standard) key

52



)
|
key
(link key) key (group key)
key
group key ' peer-to-peer
key
2.17 (ZigBee Module standard)
, OSI Model Layer 3
(Authentication) (Encryption)
Layer OSI Layer 2 IELE 802.15.4
240

53



OSl| Model IEEE 802.15.4 & Zighee

Application Layer
m ' wntarit1 Lay-. m
Zigbee Application

Session Layer

Transport Layer

Network Layer Zigbee Routing
data Link Layer IEEE 802.15.4 MAC
Physical Layer 868 MHz/915 M 1z/2.4 GHz

—Zighee Standard

- |EEE 802.15.4

2.40 0S| Model  ZigRee Protocol Stack

ZigBee ~ Network layer
o Star Topologies :
“Coordinator"

Coordinator “End Device” 241
Coordinator
End Device
2.41 Star [22]

Tree Network Topologies

Coordinator “Router”

Coordinator End Device 24-2

o4



1}
.
*l

Wl
)

2.43 Mesh [22]

2.17.1 (Machine Functional)
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0 Coordinator

o Router

o End Device :

2.17.2

“APl Command”

2.44

2.45

2.45

(PAN ID)

56

(PAN )

(Address)

(API Mode Command)

(Checksum)

2.44



2.17.3 (Broadcast &  Multicast
Communication)

- Destination Address
OXFFFF 2.46

Broadcast Address Destination Group
Uxffl'f All Je\ices in PAN
Oxrile Reserved
OxtTfd macRxOn Uhenldie TRIIE
2.46 Destination Address [23]
- : Destination Address
OXFFFC 247
Broadcast Address Destination Group
Oxfflc All routers and coordinator
Uxftfh Low power routers only
OxI'118 - Oxin a Reserved
247 Destination Address [23]
2.17.4 (Persistent Data)

PAN ID, Extend PAN ID, 16-bit
network address, 64-bit IEEE address parent device 16-bit network address
( End Device)

2.18 - (Client-Server Communication)

"Protocol"
57



: )
Share)

2.19

(1 kslem3)

2.48

(E-mail) ' (Resource

2.48 Client - Server
(Buoyant Force)

(buoyant force)

1

mg

2.49 4]

58
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2.20 RS-232

2.52 RS-232 recommended Standard - 232
(Serial Port) (Full-duplex)
(Electronic
Industries  Association: EIA) EIA RS-232
DB-25 3 12V
(Mark) i S JROAN (Space)
RS-232 (Data Terminal
Equipment: DTE) (Data Circuit Terminating: DCE) DTE
DCE
DTE RS - 232
DIE  DCE DTE DCE
DIE
DCE
RS-232 50 )
20 kbps 9-Pin (DBY) 25-Pin (DB25) DB9
' DBY 253 254

60



2.53 DBY (Male) (Female) [26]

. PC (DTE) DBY (Male)
‘ (DCE) DB9
(Female)
\ 11!4» 0 a -\
v, t f
~ \ i
2.54 DBY [27]
Pin Description Type
1 Data Carrier Detect (DCD) Input
2 Received Data (RXD) Input
3 Transmitted Data (TXD) Output
4 Data Terminal Ready (DTR) Qutput
5 Signal Ground (GND) Input
6 Data Set Ready (DSR) Input
1 Requests to Send (RTS) Output
8 Clear to Send (CTS) [nput
9 Ring Indicator (RI) Input
2.20.1 RS-232
DCD Carrier Detect: CD 1 active
1
RXD
XD
DTR

DTR DSR DTR

b1



GND

DSR

RTS

CTS

DSR Null

Modem 3 DTR DSR
DCD
DTR "
DSR DTR
RTS CTS Null Modem 3
RTS CTS 1’
RTS TXD 1
2.20.2 DB9
DB9 , 3 2.55
LN A -TX
RTS RTS
CTS =~ CTS CTS m* ~“aCTS
DTR-—~ _ =r"-DTR DTR —I — DTR
DSR 1 L* OSR
[€])\] o E—————— GND (€] V] p ESUN———— GND
NULL Modem 3 Wire
™X — 2 —TX
RX R>
RTS RTS
CTS CTS
OTR DTR
Em ______ = DSR

3Wire None Flow control

62
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2.20.3 RS232

V¥
10 1 10
TTL 1
Rs232
2.56 COTIL RS232 [26]
2.56 ,

Illll
3V -15V NI\ +3V- 415V
RS232 +15V- 15V

R5232 TTL
2.20.4 (Baud rate)

(bps) 300, 1,200, 2,400, 4,800, 9,600, 14,400, 19,200, 38,400, 56,000

UART Universal Asynchronous Receiver Transmitter
(Asynchronous) ‘
Asynchronous
Asynchronous Clock "
Format

Asynchronous Full Duplex
Asynchronous
Synchronous
UART (Universal Asynchronous Receiver Transmitter)
Asynchronous
2.57

63



DATA STOP

2.57 Asynchronous [28]

Start Bit Logic 0 Data

STOP Bit  Logic 1
UART
(Asynchronous Serial)
UART
UART
( )
ART (Programmable
Baud Rate Generator) UART
16 10 ~ 65,535
UART Half Duplex Full Duplex
Half Duplex Full Duplex
(Serial)
UART 8
()
RS-232 UART

(Mouse) UART

UART 10 card UART 8250 16540

(Internal Modem) UART

UART

TXD UART

RXD

64



2.22 (Solid State Relay)

2.22.1 (Solid State Relay)
Solid
State Relay ( ) BTA41600
MOC3041
Solid State Relay SSR
(Electromechanical) SSR
|
1
||
2.58 ' - (Electromechanical Relay) [30]
SSR Semiconductor
(Solid state Relay) (Interface)
(Control) ] (Power)
(Grouna) (Short
circuit)

(Armature Relay)

259
Aneiure Relay ™

i o
rthch]_

2.59 [30]


http:l'1lLVlAlul%5bl~'1.Im

2.22.2 (Solid State Relay)
2

Non Zero Crossing Type

1»397* 3077 5073

Po»»' N | e

260 ” Non Zero Crossing Type [30]
2.60 tv Non Zero Crossing - Type
Photo Couple, Main Triac -~ Snuber circuit

2.61

* %0\ ngn*| t

2.61 Non Zero Crossing Type [30]
Zero Crossing Type

Ll 4>al4n
| —jloe j
Rj * r - JACLTV
8- ; 0083* ]

Liix h'\er *V" exH »

66



Recommuniieci Ri Value

Recommend* fli tPower RaliogsW

e v« BV VEOIV v 3y
ﬁg%gﬂ 1200 (1 2) 3900 12! 1 2KO 2
1:238421% 1800 11 4 5600 12 1 8KQ [1!
Higgig 3600 '8 : 12K0 11/4 3tjyv 12
263 1 Zero Grossing Type [30]
2.62 Photo
Couple Zero Crossing Circuit, Main Triac Snuber circuit
2.63 Zero Crossing Type
2.64
AC power
( Zero  Crossing  On)
AC power ( Zero

Crossing Off)

o O »OomaqH T O

2.64 Zero Crossing Type [30]

67



3.1

3.1

Output

68

31

Data Analysis



3.1.1

Temp Sensor Oxygen Sensor pH Sensor
Solar Cell Module Charge Controller Battery
I
3.2
3.2
: 1 (MCUY)
J (Temperature  Sensor)
J - (pH Sensor) :
J (Dissolved Oxygen Sensor) :
J (ZigBee Module) :

69



' (Solar Cell Module) :

J (Charge Controller) :

.. (Battery) :

] (Control Relay) :

. (Water Pump DC Motor) .
J (Barrel) -

J PVC (Plastic Pipework) :

3.1.2

Data Receiver S > Data Storage Server

Website User Interface

3.3

3.3 Data Receiver

- Data Storage

10



(Data Receiver) :

(Data Storage Server) .

(Website)

1



3.1.3

Power Supply

34
34

2 (MCUY)

1, (ZigBee Module) :

Acknowledge

(Solid State Relay) :

(Magnetic Contactor) :

72



3.2

3.5

3.2.1

1)

' (Water Turbine Motor) :

(Power Supply) :

3.5

(Power Source)

(Solar Cell Module) .

1
13

40



2)

(Electronics Circuit and Sensor Module)

pH Circuit
Dissolved
Oxygen Meter pH Sensor
ZigBee
IIV q |
TS
DS1820
Dissolved Microcontrall Charge
Oxygen
3.6
3.6
! 1 (MCUY) MAC-
ENG V3.0 MPC82G516A MEGAWIN
MCS-51 40-Pin C
Keil pVision3
[ ISP ICP Programmer
| (Temperature Sensor) : ' ' DS1820 '
MAC-ENG
DS18520 , DS1820

74
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(pH Sensor) : "' pH-ISFET

KIT (National
Electronics and Computer Technology Center : NECTEC)
(pH) (Volt)
pH - ( AID Port )
MAC-ENG
(Dissolved Oxygen Sensor)
Dissolved Oxygen meter  YK-22D0 DO
MAC-ENG RS232
(ZigBee Module) : XBee  Series 2 Pro 50
mwW UFL Connection 2 (3.2
)
- MAC-ENG
RS232 (2)
MAC-ENG
RS232(2)
ET-MINI LOGIC LEVEL SHIFTER
T4LCX245 5V
3.3V !
(Charge Controller) 10

(Control Relay) 24

15



DO

DS1820

pH Sensor

ZigBee (Rx)

ZigBee (Tx)

11 (TXD)

P1.1

RS-232 (DBY) MAX232

10 (RXD)
DS1820 DS18520
2 P) 39
3 5V
(AID Port)
16 TALCX245
2 TALCX245

16



(Charge Controller)
(Charge Controller)

3.8 ' (Charge Controller) [33]
38
17-18
12
LED

LED
LED

7



(Accessory Equipment)

(Battery) :
(Water Pump DC Motor) :

(Buoyant Equipment)

(Bucket) :

PVC (Plastic Pipework) :

9 9 9

18



start

piimp
on

DO(mg/L)
&Temp(eC) -5
&mv = 41(pH) + 199

_—~

SendOata
to XBee (Tx)

3.9
39

O 4 O U1 B~ WO PN

19

1 (MCUY)
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3.13 L ' 3

(zigBee Module) .  XBee Series 2 Pro 50 mW
U.FL Connection

USB
USB
USB
(Data Storage Server)
Windows
USB
(Website)
(Local ~ Area
Network)
3.2.3
V
Power Supply Relay Board
3.14

82



, 2
2
2 (MCU2) : ET-BASE PIC8722(ICD2)
PIC18F8772 CP-PIC V3/458/877 (ICD2)
PIC16F877 2
PIC ¢ Compiler PiCkit
2 2
(RC6) (RCT)
(ZigBee Module) XBee  Series 2
100 2
77 RCT 2
. ET-MINI LOGIC LEVEL SHIFTER
T4LCX245 5V
33V
(Solid State Relay) : FOTEK  SSR-25DA-H
25 5
380
(Magnetic Contactor) :
380
(Paddle Wheel Motor) : 380
2
(Power Supply) - 220

83



3.16 PIC18F8772
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>
MJORPP : YRH:
ol

R3'ACD

RGPOC ac:cc?i
sex

RS1IPOM %ﬁ

clkt;

0SC.’ CLKO 5U6

3.17 ! PIC16F877
Relay Board BV RF0
RCO 3.17
Solid State Relay
ZigBee (Rx) ' v 230 T4LCX245
ZigBee (Tx) 2 T4LCX245

85
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2 (MCU2)
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3.3.1
1)
(c#) RS232

1 - Appserv
3.19 3.20

12 tde:///C:/C#NTW/Receive a Drop it lost/R sm /bm /Debugs

No. ConPortB Status
cork IDLE
cony IDLE

Please Select clioice No. 3

iy QON? -Cwftofcli —

>)as=B===s===" ===.y ** ====== == % 0_ 4

é_‘ B?rat r%)xygen Ié%gg

|
w1 Rep |vé
Record to Database Complete T=27.3B/ 0=6.6 / p=2.f>
flck"Receved * OKienfii iPgP K

n %
Rk Received., OKeMazOM_ " Yo on.

3.19 RS232
uli-irtdiwrf:loealnosi | M jhivaija:shrimpfarm t -~ HUM :tensor data
Mila® t* ‘.rl. ¢ DO nvtil . asl fifieatiw oovt %W+ ;o * la-%—  yiu-i'
LA
'£S0 0 * nnflindit0 20; 97 K 3. QiiiA%.0003 %,
'&
i'loprar- ! -1 8QL ——
fitflii bxaedr,
* Offauev a-e case
Ll
u Itdifosi )
Q*"“")x > Jok [ A R I TR | |
a '* .' -

I Quer Y rfcsuits ypt' atlvflis

L4 Pnruv-e-Y! fu*terts Iff can
t.uricu » # Ulitat )
ot opmfiAAY a-n s oy
kme Mill c*y»en 1

Vool nilfl t
* 1011» Jj f
x 3u-ch:;jl0ile 114 ff r
x Cii QCr]012." IM4 Tf
§( 21 - ClI0R* 1% at

1 (C2: 101338 list M 75
x jmuj-c-j 1011 1304 11 75
x 2 *5M310120=  *4 fU 7
X CUC2-C310 Its* Inf* a4
X -ivee?TIR2 .4 26 Tl

3.20 RS232
87
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JavaScript Jquery PHP
(Login)
3.22

SHrimp Farm Management
by Information Technology
Heme Provenance Measurement Control S\BFITB OH\ASN About

' .torratian D*neerm”. Kiny. Institute otTechnobR"* Ladkraban® r
3.22
( 1 3.23)
( 2 3.23)
Login
( 3 3.23)

89

HTML



Vi 3.23
(Threshold) 1
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