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Abstract

Water is one of the most important resources inntbdd; however,
water pollution is increasingly serious and damaitipes balance of the
food chain. The ever-changing technology of nowadagt only makes
life infinite convenience, but also industrial wastter pollution. In
general, the concentration area of the wastewasmharge locates in
sparsely populated place. To set up the analyitistiuments in this kind
of area, it is impossible to transfer the analytidata back to the
Environmental Protection Center.

This study focuses on using the PLC of industr@ihmunication
protocol Modbus PLC as a data collector. The rdl¢he on-site water
quality analyzer is data simulator and the datdectdr receives data
from the simulator. Furthermore, using the celludatwork technology of
the current 3G mobile communications technologggfars the collected
data back to the environmental Protection Centersét up the analyzer
of the water quality in the waste water quality cemiration area, samples
are collected in 24-hour timer mode, and colleat geturn, is a fail-safe
monitoring. Meanwhile, this can not only enhance tredibility of
industrial wastewater analysis and efficiency, &lab reduce the problem
of industrial waste water pollution by giving thesult of the reaction to
the environmental protection agencies immediat@ly.the other hand,
we can also ask the factory to improve the issumadistrial wastewater
pollution over the limit or even do the evaluatiohthe possibility for
reclamation and recycling.

Keyword Olndustrial wastewater pollution, Modbus, 3G mobile
communications, graphical monitoring system
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‘W 0( <eOax<e0a‘ 0 06x /AEYe’YA
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+—1 6i+1 QéEAOEOA (Start)d W O & (Data)d O

O a(Parity)06 Oa (Stop)dey»»06 W @,0;j 6b&

¢tm¢ 1°‘f 6%0EG W O‘fceOaxe, 0

‘f 6 O4AEAOEOQ&6x pu 5~8 «W 040

xqEU <«004a”"- —W 0 ,++4&0(U0 1
15 2+A8 19'6 O4aHO66 A z? 1'f 0
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2.2.1 RS-232
RS232, oe-Ap,E EIA c<O'MES806i10"'+—
UOSE &AE, EIA-RS-232 A€ 2326RS232611vq”

-« MER_‘fyU"fix6z0'(e€+,— 0*PAp
*n  TIA, Telecommunications Industry Association | *
TIA-232-F0

RS232‘s; a,<*Us} ‘0 606U 23 ¢6
aa éji 0000664 *,2 dG3« —0OO6QE
n aaa (Look back)\«6a6h0™% EMI ©°c (Cross talk)
A 6b&cc (Signal/Noise ¢» )60 -UjThf t™ %]
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111IRS2327a”pbUO Gjou;i” é6>i00j0KHO
EEcG - x‘x3[/60 ‘oW 66Gj0K”"aW
(BaudRatep A¢6€D A BPS(Bit per secondp ‘, <pu °
O&agoivds” RS2329-180i0 68u'01 ¢y
njgq 19200bp$38400bpp6 p'i,UjO0KO ‘80U

0K, QBdQUO‘'6% "~ IQB'®

2.2.2 RS-485

RS485,A* 6 RS232DI116ce@ ‘60 EIA - 1983 6w
- RS422*w5¢6<O* RS485+ — 6 ® U A TIA/EIA-485-A 6
A'ivs RS232Thfu "t'[<d¢/Osatia”s}

‘a0 P&UjO6BU 24 ¢60+ A40+*gV6AP&D
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Differential Differential
driver receiver
EMI

ﬁﬁ% 4 Signal H W

U2440s} ' RS485¢@ U!

115200bps
A”A

A 2.1 E@RS232/RS485 E h'!
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2.3 Apitd+O Modbus
Modbus, ModiconaeY' O @ ‘<*iP«066@a&Y¢

1979 1 Schneider Automation¥s0 Aeae Y ‘<eyD o

Modbus , AZ f<e”-ApO<'iGieO6A* " ++480
Modbus¢cEuU>¢éi "6 Schneider Automationn Modbus
iGeO' p}-M IDA Interface for Distributed Automation
"CO6 - 2002 ¥° Modbus-IDA"C6i,<eU<s ”
Co6z',A*6vq"‘l” ModbusiGieO6 Modbus'O? b

A33 Y vIMo'd*|I"n©«ibde5a 0 Yau

1.Modbus€ +—O 6 *meO+I1"61"£Q0+ &l
ModbusiGeO6IinReey bpo

2.Modbus,i U‘i0«|6Q0 ¢U* ‘/O-+00060U
RS2325 RS4226 RS4856 RJI4A5p :6-Q 0 cie, [RfC 4 |
W o060°G 8A<d OId6Afp:o ,10>a
%10fdobU ADSLBISDNOPSTNp;6tAlé>]8"
O1 6iQOI1”6up‘~reb U+ 9

3.ModbusiGieOUaABOS”(AB'>EO 06iQOr

A O'i0é 6°V*0§yQO0AB‘¢ 8iU,O"X

I"E O
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Modbus i01”,u Z,pP16-{] Blces,O,
(Master)Q0 e @ —LO66°©* ™ O, (Slave)U" 0,0, —

LW :@4a Oboé A[,O, (Master)—L > ‘Obd

2.3.1 Modbus Series

Modbus”-MEiQ 67i{q EIAGTIA UA*O 68U
ZEPDA/O=0 (Hardware Handshaké)E — TIA-232-F6
EIA-422 3 EIA-485 0 A€ A RS2320 RS4226 RS4856¢ 2.11 R
«0i6SiI1AQgI66I0-+0 (Software Handshakd V « 0
CMEUG;ji6 ModbusiO-+0 QéA Modbus ASCII +
Modbus RTUseU 6 Modbus ASCIIYU X i,0 ASCII
g‘ pujb6o6 Modbus RTU,0 Binary * puj6’' £

ORTU* (06

2.3.2 Modbus TCP

1998 Schneider Automatiora @ QZ,2 TCP/IP El>a+
—* Modbus TCRi,f<e"-El>a‘'Apt—=e|0",
d<<sG3 IANA _OTCPu'ii+|60@" TCPuUNVS5
A 2.26Modbus TCP* "kE,&” Modbus e |06UikI” T

CPe|6>akee” IP «|64A Interneti,” IPhYd 0O M
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odbus TCPI"QO01"-Tqg>abEQO0Il"¢vqgra+0,

>0 Modbus TCPY OSI ‘"166A

23 ¢0O

Layer

Application
Presentation
Session
Transport
Network
Data Link
Physical

ISO/OSI Model

21 | ETP | File Transfer Protocol "Gj*O! aoo "aij!
23 | Telnet a,-, *O Il 0,&+O0« Web!

Simple Mail Transfer| ABAt(G e "ot AT
25 | SMTP .

Protocol O!

Domain Name System>q 3! 'qU© IPOYiO>
53 | DNS

K!

HyperText Transport| = <G j*O Il ;ence'r©x
80 | HTTP

Protocol HTML d_* d !

Post Office Protocol-{ At+O 3! ,>7-x At !
110 | POP3

Ver.3

Modbus TCP Ap” Modbus! | Modus TCP>aW
502 i

TCPUj«0O! Tx !
A22 o” TCP/IPUEA

Empty
Empty

Empty
Empty

Modbus Application Protocol

Modbus Serial Line Protocol
EIA/TIA-485 or EIA/TIA-232

A 2.3 Modbus Protocols and 1SO/OSI Model
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25 Q3 6«0 PLC
Q3 O0<«O'k 6>- 0\6Ap>0i“b'O*>
6 PLC « - 1960 60% o0i” KaeYb6A‘O'eld
E6UA+d~ K6aA6x& aSpAw“b 6% 6°
b 4aAi«0éCO«3«6A‘r UAOYD O«Hxér

Aizriti«080 O00+‘D* ab«Opo\blz

OH3ud qDY 'OcoHl> ‘CEAb>»au& k" “S
56ASpb 6..1 06,0 0 [18] 6
A'> idb’d 0i” KeeYg¢ 1968 U—naO

+0> U@<cee'3eploje03¢6 cc@'qU"

(i"ce ) tpx6pxd U (1) 3 a6\QQ...713
C) ¢.. 46a”"3'iH, B) Qz /-i+00<81U (4)
OH»-i«0081U (5) §6 Q"% @ %o 6) *QF
ieOO«8Ua~ (7) i*QO0, -~ 115V(8) | @ A - -
115V062A 0¢OE”xa0e+v 0x{0; 9 ¢ O 6383
*]>P»B6 (10)” 3CoiOO&LE O6%6¢Jé 6
0§+U"a&eY DEC 6- 1969 86U D*‘f<’ PDP-14
O0«c06°'¢ K>08 ¢1"°"G3 D6bPUbB o

MODICON &2 Y-'A‘* ‘0«0 084[19]6
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251 PLCZ,+" Ba
UeYU@bPPLCO6Z,a dUIOG «,>Z,u b

Uu26 ¢a!

BARE

d

[ ER

WA @ ER Hrsa
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) || = | || ()
amg | *
BN EEs

o % ok M
EEwoT
HEE
BEEE A
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L 4

l

BHEE

U26PLCZ,U!

INIPLC” Ba”J

f qOdIUUOD:6
2. i*B _cal’p@o0fxPDU«j*81i60050

"OjJEG Sensor;je8u" ON/OFF f 6
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3. (gA[B4 (CPU)GCPU, PLC ‘! 0l] PLC

‘3.3 O'DEx 'ig” 3 OW 0

(@)}

R"* sea—\Qij8u0 p‘f W
geOA'©0g0i60 68 20 PLC 4y«
a‘Abf © 3x3i‘Rd+&:06
4. 6é0OBa
(1) d 660 (ROM)Uig3+'bp3Co6ql3
Ue3¢VEH+40'INA +60706
2 ¢ 6—0680 (RAM)Gig” 3 6igO/E
0+AABOO"—+#bA""¢ep6e "
0423 40 800
5. eel» PLCUY”&R s+0p PLCineé
>1¥ee37(0
6. @R _+al0”-a0iu PU;@81u0b606
pt)dev Bevx{O (MC) 6
7. 37
MO 3"G8§0+6;@Ubj+0Q fy

SENSOR ON/OFHi & 6o PLC &4y — O0/1°
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Bioij@uQaOfy MC 6 RELAY G LIGHT *
ON/OFF f ©

(2) * 3”70 Analog input  Analog outpud A€ Al
T AOOAI ,'fyAax :® O«0j@b*
0&orw¥% PLC ay A§O0&O6 AO ,’
PLC A4y‘8§00&00"~+e- egdpOc«
fy 0«06

(3) O03"1’'6600‘[:-rOOODED®

OU’'KQr>/0a06Q%ITw'606 o

6*0OUICao0

4) 03" G"pOfyO R _ HMI i
"0Tap’, RS23HRS422HRS485% Ethernet
;103870

(5) *K3"0'fyfix‘xe (1&0BA PLC &

y ABOU&O6QAEGSG N  -2005~8005D 06
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252 PLC 3RB
%0 IEC - 1993 12 <O‘ PLCo *+— IEC 6113D0O
‘O+10‘3 RBoeO2a"" LD + FBD «+ 3
66 IECO ‘O+10'3 RB"J6 6
2/p74a (Instruction List,IL)a<*e @R B6I,—rE68 =+
weD CO=B6poEt AND 8ORBNOT6 @ O6@ §
OB6dpn%d hp;6<das‘p761 6 U 2.7

¢o!

U 2.7 Instruction List¢ @ U !
!

2. @ U (Ladder Diagram,LD§iz G (Avql”*RBBo’
ObéC:O¢ ad"xoi PLC &4y,&M",UBH
@i@-4ay n6AEaOfy ndr% O« DEG-I

6 U 28 ¢0
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U 2.8 Ladder Diagrant @ U !
!
3. DET'U (Function Block Diagram,FBD)3 RBAIO D

E 'DEG6]>j*0i@++fiHO6{Qr O ‘O«D

E6ob6U 29+« FBDDEi,” ROGEOAYVOOX
oocae 0'*Svo@UObIg? R1006e0adl” FBD
QiéUi3 O0'* O6aA FBD Y _¥[6

U 2.9 Function Block Diagrant @ U !
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4. H,T + (Stuctured Text,STh«<+/DBRBO6 PLC QaxW
Ta>af PCfAi ub60zIAb3C pe3«'UI

qOo6e1 8 U 2.10 ¢6

if (motor speed <= motor.s_max)
then
out_motor = true;
motor.alarm = false;
! else

motor.alarm = true;
end if;

U 2.10 Stuctured Text @ U !

!
5. C-3U (Sequential Function,SFQ) Ob o< «
6> 6CDE-3UBEi-3U&COGBE 3006

Zz ... a:iuoel 6 U 2.11 ¢6

U 2.11 Sequential Function @ U !
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Ce 1.2iUz0oe% &% 3K,0<</EBd“iI</EDL
L°O+=U;de fVE§'W&% 3KO «<V8&is KU
4 +;-08 16366 + 10 66 RPI{A 4eéV8u%US§
D% Isjve0 RPIVpP‘W"¢ &%0,>0VG—<«</ED
“TI</EBLL°O+=U;de fV8«O"-T¢ ‘W
06of A 1%i<+UO‘'b QnAGOGV5E56NV ™A 3.16
id &% E£06:068A'0O8 0¢0i% 006-1%LUO006
"c6 ‘AEO6IUI03%M“6x2-T0M;:* udy,b

Kukda 6¢62‘'Y ,+¢cW &a’' 00Vc¢cCub

>a‘ae 6  a{ ¢W OE,«062',> Ub

<[E Dr.Thiedig | Digox 6.1 HY S| Germany 0~20 mg/1

<

mg/1 (DO) InsitelG 1000CE United Statés  0~25 ppm
“i1< £ EFS Optilis 201 France 0~500 ppm
mg/1 (BOD) AQUA P100 Australia 0.2~350 ppm
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DIAGNOSTIC
InsitelG 1500CE United States  0~3000 ppm
LL°O & A
mg/1 (SS) HACH SOLITAX sc | United States0.001~50000 mg/|
HACH AMTAX sc United States  0.05~20 mg/I
Pollution
& Process ProAm England 0~500 ppm
Monitoring

A31RPIV@ %" A£6:0V5

(" ¢{ W 2&f0\<sPY> i, W 24"

doge 23716 Uze%Apild-O Modbusé AU 6 >]
qoe%oi<U«GAA=E£ &§-ApslUqO3+§ce 6(n

V% *$01:‘cAi,W a@a'R_b’daUTwXU W

Gi*O 6+ W pY 6» 683°b'60U 11A06
70Uz] 28 DOBBODBSS Ye &%VEOH6iYe:0

‘W GiO | YedcW pYCoixej@Ve-i0*

Protocolép? W pY6,l,» zed«0( Pfod@

E6:0z 66ve E6:06¢cW a0'y%oz>Ye

—je' ProtocolpaaW 06iz,<=e‘ «5a 01”A

O'0ee”'i0+00il@1f'Y> 6.i0AGO"
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0 &A5Tt)
75 80 :
0.75 | 30/0.18 7 8 9 10
1.00 | 40/0.18 9 10 11 12
1.25 | 50/0.26 1i 11 14 15 16
2.0 | 37/0.26] <G£ 15 20 21 23
35 | 45/0.32 21 26 28 31
55 | 70/0.32 32 40 43 a7

A32, U{O&L& (-N+K 35350 )

6e;: a'U@62 , afK a‘'éqo6d Line2
Line36¢O;PkbDid Line2!, ad Line3!K ad Line2
~0‘e~E—q Line3~Line766 Line3 -d‘e-tYA
Line6~Line7 J PSI6NV5A 3.364 6UzQO0+pd, af
K a-=6‘e-, 1006in)i2’+¢ a' é
u»d & QEinAy <-*' €066 «<p6QE=

éi» (a(,0 ) aip (ZCL=+ ¢ )OIl..,W<ced

y,Uzl-@‘6
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PS1+Line6(SH1)+Line7(GT1)

2+0.5+0.5=3 (A)

Line3+Line4(PC1)+Line5(PC2)

3+2+2=7 (A)

A33,K ai{@ %

e a'lU@(* é'uA--U@bfo@ésAvA
6+ 06A3A & EMIGMcA 6cU 33e«; aU P-01i6
ug Ul D3 ""Ou6UzQO01 %o PEi abfix%opeed
i,A‘EmevA 66 Filter6 " ,EmevA ‘(k do
¢U33¢; aU P-01‘ FL10i,<e FiteroevA 0  PLC
yUxpdén+ 0&x (@‘'fed Oa” Filter paJA
6¢U 34+; aU P-02i6UzQ07% PEi abu
Ui B4 ""Ooud A 247i6Uzex t06A3A E
m‘' oc¢* 0&U0jl6Uzs”"@ ("G ‘@E>0' ¢
06A3A ‘y¥hoa.paebiooulbocU 35¢; a
UP-03i60 UI B2 'O0* T5G60+u0 Ui D1 'O
u* C5G6 A 222iil6Uzex" EMIGMcA Em* 6
Uzs"@("G ‘@E>6’'Uzs”"@ ("G ‘@E»>6’
T00A3A ‘'y¥%odepebDi'yhodaepaebidoon
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JDO60¢o6UA «'[ 062A?2A0 IQIAD

cealUU U@idUze”"lIEa++¢docU 3.3¢;
aU P-01i6UzQOY@%U_‘p UAB0O A~E &0
6S UA60 1-8 &6 U@ iuAz ¢( —hbo0b
iodu ‘O<3000'*Ww'E" 3edybw'2 n
3e0ee; aUOQOirg--6¢e'“e;z 6¢
e; aU'—h6nUn'3$064 &@”IExe++¢dog
«Aidin leY> 6e0opadU 34+; aU P-02i0
AD1 '“z 6UzrO, 24P 24N nefud Uziné
>epd 24P 24N ,—VAnebdp>-¢; aU'Wc-U
_06¢ AD1‘ 24P Y 24N ‘¢ 86Uz Q0T %o P-01/D50 i |
,ad4epeAU 33¢; aU P-0l‘ae+ D5 0iu6%ieIE
®++¢docz ¢( 6Urnb’6” «U@do=£ 4
% X&a406"1e W<OALAIc@ '02Z0=£A00+®
UAIEae++¢do

c/OU@bPIi6?AY> ' y%HEE- Parts Listd 6 A 3.46
+i_uuU66U 36+; aU P-04 ¢6 PartsListeD”A
Oou ~ra6Q-atr 0%IO06RE61_

U'DEfei _6=£¢cpU8ce 0% O&8-TAWOE-a1
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“ewde/OW pyIi8A6 £¢1.0lWM“©CCE
¢63%3YYOd »3U@wo ¢cU"I"802 DUbBS/
kbSU@wWXQEAige ,3U@F AtO8aeYd O

CCEC%$0APOGA ¢i ]qee@OCL|6AU»02

~yp'O'V5p+4!

Onmn x>11 U&

§A&!' n X!!

Analog Input
FBs-6AD FATEK | 83mA | P-02
Module
RS485ME i Q
> FBs-CM55 FATEK = 2Port = P-02
RS485ME i Q
5 FBs-CM55 FATEK | 2Port | P-02
Analog Input 137
FBs-4DA FATEK P-02
Module mA
EthernetiGH | FBs-CBEH FATEK | 1Port | P-02
EthernetiGH | FBs-CBE FATEK | 1Port = P-02
EMIFILTER | YCO5T1 YUNPEN | AC5A | P-01
F TFBR-101- TEND | AC2A | P-01
use TFB-101N( A ) ]
F TFBR-101- TEND AC 2A | P-01
Hse TFB-101N( A ) ]
F TFBR-101- TEND | AC2A | P-01
Hse TFB-101N( A ) ]
i TFBR-101- o P | por
use TEB-10IN(6 A) 05A
i TFBR-101- o P b
use TEB-10IN(6 A) 05A |
GPRS Gateway | GT-541 ICPDAS | DC 2W | P-03
DC
Power Supply DR-45-24 Meanwel P-01
45W
PLC FBs-20MC FATEK | 2A P-02
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PLC FBs-20MC 1 FATEK 2A P-02
AC
Safety Switch 604820 C16 1 |Legrand 16A P-03
. DC
Ethernet Switch EDS-205A 1] MOXA P-03
0.12A
lp,-i—, 3| TBR-F 2 | TEND
Ip,-Ii 3 TBR-10 25 | TEND
A 3.4 Parts List
3.12i072,"J
¢cU 31w 3 0zZ,UuieUzow 3 O3 DO d

BOD3SS‘6vé DO 6v0 Modbus TCP'iG+O U6 (‘U
iOVDfO\fQAEG DO , fe~T6-[~ToaAc
TCPW i0i6Q« G i=W 6 0UzQOg@x«< il
O ui=W o BOD 6v0* P& 4~20mAGj064aAB«
* P&6]QU«<=W 06z éc BOD, ~T6-[~TO
SS6v0 Modbus Series RTUTGO0jdo(‘ujovbDfo
\fQAG] SS, fa~Té~[~TOAACMEW 70i6
¢2"Q0<«< U0 i=W 6 0UzQO0gx<« iaO 0
i=W 0

DOGBODGSS 6 VW &0«e Word ‘W A¢H«ce Word
‘W «O48A 166)0 ,&pSpAcoe. NA 0~655350)
YO ,&p&pActoHe NA -32766~3276Di Uz§"*,
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,&p§ACdoaA DOBBODGSS 6vin»-Y6Epi

, DO6BOD8SS ‘W 06 A»8Euda ¢ ,&p§

W Gjt Ud 'W (0 10068 <p DOBBODBSS ‘W
A¢{A»8+006(0 100PUGW 1¢ NOinB
0~655.3596 DO6SS, ~T6-[~ToUz-Q"«e Word
p>K=t\6aAce Word ;- 16 « Bits6Uz Q0" (U"
«eQ46A, ~TB6-[~TH0BU 0000000000000000A ¢

~T6 000000000000000A ¢ -[~T6  000000000000001@ ¢
, ~TO6 0000000000000011A ¢, ~TI-[~TO '“6

¢JEAAW 3 O Ui"WOOAEGA 35i0Gj*pA

S0

W aj*! ' W wjj%&ZE !’
~TT!"n ~rh

Ethernet Modbus TCP
Analog 4~20mA 1+ Word
RS485 Modbus Serial RTU | 2 « Word

A351i0u0j*pA

3.2i106B"J
«02'q03+6n"UiO'A€OEQés'Lut 6

«[E-*ApO'O<«i0d8Xp0O' "10O+W &ioVYu

*9eDE+]EUII06*2¢I1Q6— Q@06¢°qO3-
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‘L¥6(‘@€"U O'i0'*peyfocO'3e -}

Y%'a §]q>Y@"',i0 é>'IU+DESO'IU O
i0,*Qésnlo6DE OO'* O+1SWHA 3.3 A
62 1"DqO3+Ii0EAGH!

~

ioUE€!! U=+XIT "éde 1
: v3.11 w ao
WinProladder . A FATEK
Build14701 W 3 O
Microsoft Visual Studio v2008 ,O[:0 Microsoft
Microsoft SQL Server v2005 ,O[:0 Microsoft
WebAccess Node GDI plus | v7.0 ,O[:0 Broadwin
A36 O'"iO<pA
qO3«0'>i{x> 006< <« ‘Uc¢t ...0°
OOEQL¥@UO'q0366U 3.20AE@qO3-Li
“006\¢coUzii{qg o 50i»'6 %l Po¢ o

510Uz % 4~20mA‘* 0&6BO66B' doa,ba-

6v NI* 0&‘0 6, A od¢ceoMioUz’ BOD
‘Ov60 4~20mA‘* 0&pu 670Uzé> BOD ‘6v
NA 0~100mg/bW6-{A¢ 4~20mAOxé;- 0~100 mg/b

.[C 38U 37 ¢6
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U3.7 6vY* 0& oU

U3.76vi* 0& oUbBIC@[C* 00"
ig],° vb 06>0060EQU>+fiva 6UzA"
w30 ...?2Yué"i,c omg/l ;- 4mA ‘i@ -0 x
pUzAE<« 'ZCOVOAESG|@* «-0pdas f
i060BH@¢ A 37i6UzQ0'\e fi6‘'01d
£°['006 dU'Ca6 " cavUa‘»6 A 0176 ¢
»Hc061”* o=:A0i~*"RBOUZI$'\e fid
in,” “6n <4Ct[C f 6Q—A 3.7167@-+
fOADA 6)C>3% ...0 ' EOVOI”* «=pljb,
hiL|*:d6 ),aav6cOU N&a6% iQOucC

Do
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12.5 25| 37.5 50| 62.5 75| 87.5

100

6.00| 8.00| 10.00| 12.00| 14.00| 16.00| 18.00

20.00

12.5 25.06| 37.56| 50.12| 62.62| 75.12| 87.62

100.18

6.00| 8.01| 10.01| 12.02| 14.02| 16.02| 18.02

20.03

A37BOD[COVYO 6V hA

3.2.1Modbus Seriali0 6 B

¢ 23iloUz % Ap”it-O Modbus6 |, <,
HZ,0xt—a2e0'*0066*¢ 237110Uz" 2% 06>E
‘U xeéi£|O0* 66Uz |0 Modbus Serial RTUW

1 6A 380¢6iU,®71 a4 1 6<OYyE-OVY®

®726a800 CRC16;060440 U

1. Starth &m [0 & - 35+4'0j 06 A 10ms

2. Addressi A Slave & 6eIK~ lbyted N O01~FFH

3. Functiond A Modbus‘® 76 @061 K~ 1byte6 e " ® 7 6 @
«*ONV™A 3.96

4. Datal A®784006TKi®7600608> j©0'0
YOS/EOG xUf :WQ6

5. CRC160i0+0‘ —gdeiKA obyted,>"p 6

M86U; £FABUQE@\'+46

6. Endi &m je0&p- 35+a‘uj 06 A 10ms[15]
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Modbus RTU Framing

START 3.5 Char Time
Address Slave &
Function Modbus® 7 6 &

DATA(N-1) | ® 740 N*8bit

DATAO
CRC16 —@ 2 ¢ 8bit '¥<"Y
END 3.5 Char Time
A 3.8 Modbus Serial RTUN 1
‘ Code Command Comment
01 | Read Coil Status —i@xUEA
02 | Read Input Stauts —i*xUEA
03 | Read Holding Registers —©0©g0vV
04 | Read Input Registers —* jev
05 | Force Single Coil ®«B<«i@ f
06 | Preset Single Register UOB«:©g0Ov
15 | Force Multiple Coils ®<«ix0i@f
16 | Preset Multiple Registers UOie©@g0v
A 3.9 Modbusa ” Function E A
Modbus RTUsO&” CRC16 —@0"i, 16 O4'{I©

§ —0*=% NA  Address~DATA(N-1H1€ u/‘'@ awo
%0[UéKO6 CRCl6‘@aWQr 99.99696l10 -aéb
‘haWoQPKU=/6=% 0Al
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o 10£U 1604 CRCO©gObP Ev =FFFFH

0 20" dataf<e byte(-{TOG>E" f«<e byte)Y CRC
©s0'e0a” %l XOR n% 06 'H@4& CRC ©
g06* CRC/O&”1IB®

o 30° CRCo©g0ODPa00'%03 AO 32bit US}
1bitoMSB((/CpO )$+ 06° —S}U‘}@0a
v, A 0

406@, 00YD 0 3"%}@0aA 16&' CRCO

(@]

gODP\cvy AO001H %1 XOR n %o

o 50YD o 39 0 46"% CRCO©gODP&a0OIS} 8

6 OTO>E‘f«ce byte At CRC =%0 0
0 6UIC'TU>E" «<e* byte6YD 0 2~5'=%00
M 70Ayi0>E=%?! UG’ CRC©oObl/e byte

US6 v{A CRC16‘=% V0

080 <iG>EA 0A01000A00116i ¢ J O p @ %o *
CRC16v A DD7F6

IU, CRC16 , Modbus ASCII' LRCde-g¢ ¥y, A

i0°...0 6CTIOX3I6P&QE™%A 64& x

Qo

‘0

, %o*tadW 0)ICO « :~%A[0QEnNn+ &0
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b A6

6 Modbus ASCII® ‘®71 © Modbus RTU* h6 ASCII

1 6A 310 ¢d-aqc-u
1. W 401,0 Hexi\66, ASCll gA¢o
2. «OPb+&aA(U)oHO=+4,( CR) +( LF)

3. —ﬂA LRC:%oﬁi, CRC = %o

Modbus ASCII Framing

Start E+a(u)o-{( 3AH)

Address Slave &6 2 » ASCll g”Y

Function Modbus®76 &6 2+ ASCIl g”Y

Data (N-1) ®740 N*8bit6aA ASCIl *"Y

Data O

LRC — g 02+ ASCll g”Y

End H6+a EndHi=CR (ODH)Y End Lo = LF(0AH)

A 3.10 Modbus Serial ASCIW 1

Modbus ASCll«O&” LRC —gd i, ulc®© —db

e=% NA Address~DATANN-1%70 <iG>EA 0A0600

0A00370&4*=% Npu AddressOEO6z 3A( E+4a )ic@ %o

N&d66 LRC @ % dA OA#06#00#0A#00#37=3106/ U 31

—2'68 CFOop LRC=CFs 6 ¢b6aA,0 Modbus ASCII Bus
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N

-

u 6 On'U=+ao

ASCIl g6+0 >EnB

3A30413036303030413030333743460D6FE 4406 A  3.11 ¢o

Start

3A

1Byte

E+4a(u)66&"i, ASCIl © 3A

Address

3041

1 Byte

Ufce i0P@6ce* 103%0O<A 106
16 ¥%<A 0AO’ O0iTA+4a6{A 30HO
 ATA+46{A 41Ho6Y Ai, 3041

Function

3036

1Byte

06 A Modbus‘ ®76 g6 @AUOB«<
‘©pOvd’ 0iA+a6{A 30HO’
6iA-4a06{A 36HOY Ai, 3036

Data 1

30303041

2Byte

UO0fee©0gO‘voce" 10 % O <A
0010616 ¥ <A 000A6’ O iTA+4a0({
A30HO6' A TA+4a6{A 41HOY A
i, 30303041

Data O

30303337

2Byte

UO0fee©g0'VAO®060x):
10 %O <A 0055616 ¥ <A 00376’ O
A+a6{A 30H6' 3iA<+ad{A
33H6' 7iA+4a6{A 37THOY Ai
, 30303337

LRC

4346

1Byte

LRC v 16 ¥%<A CF6’ CiA+4a6{
A43H6' FiA+a6{A 46HO6Y A
i, 4346

CR

0D

1Byte

Ho+a EndHi=CR O6CR "i, ASCII
‘ 0D

LF

OF

1Byte

H6+4a EndLo=LF O6LF "i, ASCIl
‘ OF

A 3.11 Modbus Serial ASCIW >EA >

¢ U> Modbus Serial RTUY Modbus Serial ASCII>E1 D

UbUzx pd>i»qO3eLi‘ 06¥%I1% o 7.Modbus
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SeriadBTCPW (ij6B66i«»i6UzA¥]| Modbus Serial
‘W (Gj6B666B do6i,ifE0 60'>E1 6%l16
BohAd6UzAL¥Gjip66U 35+; aU P-03 ¢0
UzgxW a0 Port3Ax %W 3 O Port®d" i, W
40' C5+8C5-6C5G Tw 2 O C5+6C5-6C5G 10
HO if EIA485‘0O 6t /O-+ipL¥d6x pdioO

—-*0B do <<*00

OB« —i@xUEA

6B®7G4C> —f 10 6 EOU 10&i@UbfA» — 17
*i@x0'f 6
@®7 20 0A01000A0011DD7F

x ®7@0 0A01035500002D25

@Tx ®72a406 A 3.1263.130

Ufe i0P@6ce* 103%O<A 10;
Address | OA 1 Byte

- 16 %< OA

_ 01 AModbus‘'®76g06c@A —; @

Function | 01 1Byte ;

x 0

Hfoe*i@xXUOE —06ce" 10 %0
Data 1 000A 2Byte .

<A 0010:;- 16 %< O0O00A
Data 0 0011 B fi» —eZei@*x0Uf 0Z" 10
ala Y€ 35,0<A 0017:- 16 %< 0011
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CRC16 |DD7F 2Byte | CRC16°v

A 3.12ModbusRTU —j@ xU @ >EA>

—foe 4 _6e‘ 10%O0O<A 10;-

A A 1B

ddress | O yte 16 %c' OA

Function | 01 1Byte, & —i@x0 01°‘ Modbus®?7
Data 1 03 1Byte | a_ 3« Byte ‘W

550000A 16 %<6+p% SA(e  Byte
?2(/ Byted)iA'¥%<A 0000 0000
0000 0000 0101 01H@ XA ;@ x4 108
12614616 i@ f A ONO-©'A OFF
CRC16 | 2D25 2Byte | CRC16'‘v

Data O 550000 3Byte

A 3.13ModbusRTU —j@ xUx >EA>

6B’GUQi-©g0vV

6B®7uUC>UO0f 10 6 EOu 12&©906U0 12 &©
g0;- 2260013&©80;- 330

@® 720 0A10000C00020400160021F702

x ®7g0 0A10000C000280B0

@MTx ®724a406 A 3.146 3.15u

Ufe i0D@6ce* 103%O<A 10;
- 16 3%<" OA

Address | OA 1 Byte

10 A Modbus  ® 76 g6+ @ AU QO
©gOvo 10 A16 %< - 10 %<* 16
Data4 | 000C 2Byte | ufoe'+©g0O0Ejebe"" 10 %

Function | 10 1Byte
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O«, 0012;- 16 %<° 000C

Data 3 0002 2Byte| © g Ot86 @ 2000

Byte t§6 @ *je 2.0006A 4.
Data 2 04 1Byte vt @]

Byte
Data 1 0016 - 'f 12.00vUOA@¥uL<«  0022;
ata Y€ 16 %< 0016

'f 13+©0VvUOA®¥%« 0033;
Data0 | 0021 2Byte

- 16 % <* 0021
CRC16 F702 2Byte| CRC16 ‘v

A 3.14 Modbus RTUUOis©g0Ov @>EA>

—foe 4 _6e‘ 10%O0O<A 10;-
16 %< OA

4 UOie©@gOv 10°‘ Modbus®
7010 A16 %«¢;- 10 %< 16

Address | OA 1 Byte

Function | 10 1Byte

4 Aufe’'+©a0OO0Ej+be’"

batal | 000C 2BY® | 0% 0¢, 0012:- 16 3%<‘ 000C

Data 0 0002 2Byt a4 tAjere0g0O0b"" 10 % O <
. 0002:- 16 %<' 0002

CRC16 | 2D25 2Byte | CRC16' v

A 3.15 Modbus RTUUOie©gOvx >EA>

0¢A Modbus RTU'TG6BO)I£ECI6B @i
>EUO6E >E-6¢CJ1 JOWG6 T06BQ% ! 6%
64 H@ Uipi®o6°>E1 <Oibb), @>EH6

, 4 >EBW6QE Ux +&46 a adi0oA 8
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I+

a660pn B ¢6?- Modbus ASCli¢ Uzilg6Bog
2.3.1716Uz % Modbus RTUi 00K Modbus ASCII E

Ob6a 0MIibGe” Modbus RTU{Q &

3.2.2 Modbus TCPiG 6B
Modbus TCPW 1 © Modbus RTUPiI_ 6"  Modbus TCP
—gB6HO+4060E+aA 6byted O <d  TCP/IP !
>‘T800A 3.16 ¢6 4446 u
1. ByteOue ib Message' &0 2bytesp § (ByteO61)A ¢ o
byte A¢+46<0,— Master &P0O0Té Message
6 Slave” x’ Masterup‘ Query Messagéo? Response
Message®
2. Byte1ue b Message' & +aod
3. Byte20iPO yq&o@0 2bytesp & Byte 263 A¢6
byte AC+ 406
4, Byte3uibPO yq&o +4d
5. Byte 40Messagel KO 2 bytesp § (Byte 465)A¢06  byte A¢
+40aATKIE-x 256 046 0 Oa% UAYO

6. Byte 5UMessagel K + 40 Messagel K @ %, —Device Address
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OE? DataA 6BOA Wordd[15]

Modbus TCP Framing

START 6 « E-x46 6 byte
Address Slave & 6 1 byte
Function Modbus® 76 & 6 1 byte

DATA(N-1) | ® 740 N*8bit

Error Check | 11”

END 11

A 3.16 Modbus TCPW 1 3

¢U> Modbus TCP>E1 PUbOUzx pd6>i»q0O3
eLU‘ 00%1% O 7.Modbus Seridd TCPW Uij6B66
i«»ioUz>xq%I Modbus TCP‘W 0Gi6B666B
d6i,i£EO 6'>E1l 6%16BO6hAOUZAL¥U;
ip6dU 35e; aU P-03 ¢o6Uz’W &0 Ethernet
PortfwW 3 O Ethernet Portg x CAT5 ‘>a fix%  Switch
SH1¢O i £ EIA-568-A/B ‘O 6! /O-eipL¥dx

p6iO-+0B do <<+ 00

OB«U®<ixUj@f
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6B®7UC>®«f

16ei@x0'f A

10 6 EOU 11 &{@uUbfi»®«

0101101000111100

@® 720 000100000009 OA OF 00 OB 00 10 02 5A 3C

x ®7gU

00 01 00 00 00 06 OA OF 00 OB 00 10

@YIx ®704406 A

3.1763.18u

Startbyte 0 | 0001 |2Byte | « iP Message' &
Start byte 1 0000 = 2Byte ibO yq&o
Start byte 2 | 0009 | 2Byte | Messagel Kou OA O E 6 U @ %0.0A 9Byte
Ufce i0P@6ce* 103%O<A 10;
Address 0A 1 Byte
- 16 %< OA
OF A Modbus‘ ®7 6 g0+ @ A® «i x
Function OF 1Byte | Ui@f 0 OF A16 %«<;- 10 %<’
15
Data 3 000B | 2Byte Hf@ci@xi0Eoe: 10%0
<, 0011;- 16 %«<* 000B
R«i@xUt86 @ *®« 16 0j @ x
Data 2 0010 |2Byte K UO6oce&d‘ 10%O«, 0016;- 16 %<
‘ 0010
Data 1 02 2Byte | Byte t8§0 @ *®<« 2+ Byte ‘i@ x U
S 5AC | 2Byte ®«i@‘f 6 5A3C A16 %<¢;- 2
%< 0101101000111100

A 3.17 Modbus TCRR«<ix i@ f @>EA>

Startbyte0 | 0001 |2Byte| a_- ib Message' &

Start byte 1 0000 = 2Byte ibO yq&o

Startbyte 2 | 0006 | 2Byte 4 _ Messagel K6p OA OEOU @ %o 6
A 6Byte
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Address OA 1 Byte —foe &4 _06ce' 10%O0O<A 10 ;-
16 %< OA

Function OF 1Byte é_®<|’,xai@f OF * Modbus®
760F A16 %«<;- 10 3%<* 15

Data 1 000B | 2Byte A_Apfoeci@xi0EO0e
10 % O«, 0011;- 16 %<‘ 000B

Data 0 0010 2Byte | &_A®< 2+ Byte‘'i@xU

A 3.18 Modbus TCRR<ix i@ f x >EA>

6B®7U4C>0U0f 10 6 EOU 17&©@8006fi» 20

@®7@0 002200000006 0A 0300110002

X ®7@0 002200000007 0A0304000BO0063

@Mx ®724a406 A 3.196 3.20u

Startbyte 0 | 0022 |2Byte | « iP Message' &

Start byte 1 0000 = 2Byte ibO yq&o

Start byte 2 | 0006 | 2Byte | Messagel Kou OA O E 6 U @ %00A 6Byte

Address oA 1 Byte Ufce i0P@6ce* 103%O<A 10;
- 16 %<’ OA

S 03 1Byte 03 AAModbus ‘®7680c@A —i-
©gO0v

Data 1 0011 | 2Byte HfeZ&O©gOOEBd®eZ' 10%0«<
, 0017 ;- 16 %<* 0011

—i+©a0OVt86A — 2000
Data 0 0002 | 2Byte v

A 3.19 Modbus TCP —i«©g0Ov @>EA>
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Startbyte 0 | 0022 |2Byte| a_- ib Message' &

Start byte 1 0000 = 2Byte ibO yq&o
4 _ Messagel K6p OA OEOU @ %o 6
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MODBUS Register Mah® Made by Luis

MODBUS Communications Settings

Baud Rate 9600

Data Bits 8

Stop Bits 1

Parity None
Hardware Protocol RS-485 Standard
Software Protocol MODBUS RTU

Register Data Type Description
40001 unsigned integer /M ON/OFFOBEAlg«I3E 07 X«i
40002 unsigned integer | 2i3E KgOH
40003 unsigned integer | 2i3E KgO U
40004 unsigned integer | 2i3E KgO1*
40005 unsigned integer | 2i3E Kg O
40006 unsigned integer | 2I3E KgO U
40007 unsigned integer | 2I3E Kg O/!
40011 unsigned integer DO system Alad#0011=1A: ,P*6 E 40011=0A: 3$ 3
40012 unsigned integer BOD system Alab#0012=1A: ,P*6 E 40012=0A: 3$ 3
40013 unsigned integer SS system Al&#0013=1A: ,P*6 E 40013=0A: 3$ 3
40031 Floating DG XXX ~ XXXXXX
40033 Floating BOb XXX~ XXXXXX
40035 Floating S$ XXX~ XXXXXX
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MODBUS Exception Codes

Description

01

lllegal
function

The function code received in the query is notlmwable
action for the server (or slave). This may be bsedhe
function code is only applicable to newer deviceg] was
not implemented in the unit selected. It could atgbcate
that the server (or slave) is in the wrong statgréxess a
request of this type, for example because it i®ofigured
and is being asked to return register values.

02

lllegal data

address

The data address received in the query is notlawalble
address for the server (or slave). More specificéiie
combination of reference number and transfer lergth
invalid. For a controller with 100 registers, auest with
offset 96 and length 4 would succeed, a request afiset
96 and length 5 will generate exception 02.

03

lllegal data
value

A value contained in the query data field is not an
allowable value for server (or slave).This indicatefault
in the structure of the remainder of a complex estusuch
as that the implied length is incorrect. It spealfly does
NOT mean that a data item submitted for storage in
register has a value outside the expectation of the
application program, since the MODBUS protocol is
unaware of the significance of any particular valfiany
particular register.

04

Slave
device
failure

An unrecoverable error occurred while the servesi@ve)
was attempting to perform the requested action.

05

Acknowled
ge

Specialized use in conjunction with programming
commands.The server (or slave) has accepted theseq
and is processing it,but a long duration of timé be
required to do so.This response is returned togortex
timeout error from occurring in the client (or m&3tThe
client (or master) can next issue a Poll Programm@ete
message to determine if processing is completed.
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Specialized use in conjunction with programming
commands.The server (or slave) is engaged in psocea

06 Sla\./e long—duration program command.The client (or master
device busy .
should retransmit the message later when the s@wer
slave) is free.
Specialized use in conjunction with function codésand
21 and reference type 6,to indicate that the exerfite
Memory area failed to pass a consistency check. The s@wver
08 parity error slave) attempted to read record file,but detectedriy
error in the memory.The client (or master) canyrdie
request,but service may be required on the seovesigve)
device.
Specialized use in conjunction with gateways, indisa
Gateway | that the gateway was unable to allocate an internal
0A path communication path from the input port to the otiypart
unavailable | for processing the request.Usually means that tregeway
is misconfigured or overloaded.
Gateway
target Specialized use in conjunction with gateways, iatés that
0B device no response was obtained from the target devicallysu
failed to means that the device is not present on the network
respond
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