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ASI - NETWORK INTRODUCTION

Number of slaves Up to 62
Number of 1/Os Up to 496 inputs and 496 outputs

Unshielded two-wire line for data and

Medium
energy
Line lenath 100 m as a standard, extendable to 600 m
J with Repeater and Extension Plug
Cycle time 5 ms (typical) with 31 Slave, 10ms with 62

Slave
Data transfer Digital and analog (16 bit)
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CP 243-2 - AS Interface Master
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Operation of AS Interface Master in plc s7200

Passive module
(without slave ASIC)

e

- = 2 ]
_ ol
AS-1 power supply |
I
Actuator/sensor . g
with slave ASIC '
AS-i cable -

o o
in
o O ‘-\-\"-\_‘_\_

AS-i
master

Active module
(with slave ASIC)

\

il

AS-1 branch
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Connection, Display and Control Elements

Unused terminal block

ssavedspiay  WDADDDDDDDDDDD

CP 243-2 uf =l CP 243-2
ASi-Interface Masier cM | cer|pwr] AS=Intestace Master
SET SET AUP APF SF B SET
button 2 3 4m
Status display Th_e intersecting I
points mark slave 8
10 11 12 13 14 W and slave o 1011121314 0
15 16 17 18 19 15 18 17 18 19
Group display 20N 22 2524 0 Display

20212223241

button

25 26 2T 28 29

Display 30 31 [ ] Display
Slave display BEKT 245-2AX00-0XA0
LED/column2 + 4  2nd .
group
UTE_|
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AS-i cables Functional ground



Interface to user program in the S7200 CPU

S7-200 CPU CP 243-2

Digital module (8DI/E8DO)
= Status/errorinformation

= Control of the CP

» Bank selection

User program

Analog module (BAI/BAQ)
* Binary input/output data of the AS-i slaves

* Analog input/output data of the
AS-i slaves

* AS-1diagnostic information (delta list)
* AS-icommands and response data

—

AS-i master

AS-ji cable

ASI Master CP Is as expansion modules in the cpu s7200
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Addressing the CP in the S7200 CPU

CPU 222 CP 243-2
8Dl 8 DO 8Dl 8 DO 8Al 8A0
10.0 Q0.0 1.0 Q1.0 AIWO AQWD
0.1 Q0.1 1.1 Q11 AlW2 AQW2
0.2 Q0.2 11.2 Q1.2 A4 AQW4
0.3 Q0.3 1.3 Q1.3 AlWe AQWSE
0.4 Q0.4 11.4 Q14 AlWa AQWSE
0.5 Q0.5 11.5 Q1.5 A0 ACQW10
0.6 Q0.6 1.6 Q1.6 AlW12 AQwi2
0.7 Q0.7 1.7 Q1.7 AlW14 ACQW14
CPU 224 CP 243-2
14 DI 10 DO EDI g DO BAl BAO
0.0 0.0 12.0 Q2.0 AIWD ACWD
1071 Q0.1 12.1 Q2.1 A2 ACW2
10.2 Q0.2 2.2 Q2.2 AlWw4 ACWA
10.3 Q0.3 12.3 Q2.3 AIWE ACWE
10.4 Q0.4 2.4 Q2.4 AIWE ACWE
10.5 Q0.5 12.5 Q2.5 AMMD ACWI0
0.6 Q0.8 12.6 Q2.5 A2 ACWI12
1.7 Q0.7 12.7 Q2.7 A4 ACW14
1.0 Q1.0
1.1 Q1.1
1.2
1.3
1.4
1.5
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Addressing the CP in the S7200 CPU

CPU 224 CP 243-2 CP 243-2
14Dl (10DO | 8DI g DO BAl BAOQ gDl g DO BAl BAOD

10.0 0.0 12.0 Q2.0 | AIWD | AQWD 13.0 Q3.0 [ AlW1e | AQW16
10.1 0.1 12.1 Q2.1 | AlW2 | AQW2 13.1 Q3.1 [ AIW1B | AQW18
10.2 0.2 2.2 Q2.2 | AlW4 | AQWA4 13.2 Q3.2 | AIW20 | AQW20
10.3 0.3 2.3 Q2.3 | AlWe | ACQWE 13.3 Q3.3 | AlWw22 | AQw22
10.4 Q0.4 2.4 Q24 | AIWE | AQWS 13.4 Q34 | AlWw24 | AQW24
10.5 Q0.5 2.5 Q2.5 | AIW10 | AQWI1D | 13.5 Q3.5 | AIW2E6 | AQW26
10.6 Q0.6 2.6 Q26 | AIW12 | AQW12 | 13.6 Q36 | AlW28 | AQW28
10.7 Q0.7 2.7 Q2.7 | AlW14 | AQW14 | 13.7 Q3.7 | AIW30 | AQW3D

11.0 1.0
11.1 1.1
11.2
11.3
1.4
1.5
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Meaning of Data in the Digital Module

S$7-200 CPU CP 243-2

Digital module (8DI/BDO)
* Status/errorinformation

* Control of the CP

* Bank selection

AS-i master |

AS-i cable G

»Error register ( 8 bit, special memory, SMB8)

» ldentification register(8 bit, special memory SMB9)
» Input register 8DI (Status byte of the CP)

» Output register 8DO(Control byte of the CP)
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Control Byte (Output register 8DO)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 Bit 1 Bit 0
PLC RUN | ASI COM BS5 BS4 BS3 BS2 BS1 BS0
$7-200 CPU CP 243-2
Analog inputs Bank select bits Memory

BS5..BSO assignment

8 AW Bank 0O

e.g. AID._Alv147)

Binary inputs
slave 1 to 31 or
slave 14 to 31A

AS-idiagnostics
(Delta list)
Bank 2 Fesponsedata
Bank 15
Bank 16
reserved

Bank 30

1 The address area depends on

the slot of the CP 243-2 (see Bank 31 Binary inputs
Section 2.2) slave 1B to 31B
Bank 322
- Analog inputs
. slave 1 to 31
Bank 47
Bank 42
: resenved
Bank 63
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Control Byte (Output register 8DO)

Bit 7 Bit & Bit 3 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
PLC RUN | ASI COM BS5 BS4 BS3 BS2 BS1 BS0O
S57-200 CPU CP 243-2
Analog outputs Bank seslect bits Memaory

BESS. BSO assignment
8 AW Bank 0 Binary outputs
e.g. A0, AN 147D slawve 1 to 31 or
slave 1A to 314
Bank 1
resenved
Bank 2 Command data
Bank 15
Bank 16
- resarved
3
Bank 30
“) The address area depends on .
the slot of the CP 243-2 (see Bank 31 Binary outputs
Section 2.2) slave 1B to 316
Bank 32
- Analogoutputs
. slave 1 to 31
Bank 47
Bank 48
: reserved
Bank 63
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Control byte (Output register 8DO)

Bit7 Bit 5 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PLC RUN | ASI COM BS5 BS4 ES3 B52 BS1 BSO
Bit Value Meaning
BS0..BS5 0..63 Bank select bits for changing the bank in the analog module
dec. (see Section 2.5).
ASI COM 0/1 Job bit for the AS-i command interface (see Section 5.1).

PLC RUN |Inthe STOP mode of the S7-200 CPU, the CP must send defined values to
all AS-i slaves (see Chapter 3). Since the AS-i slave data are transferred
via the analog area and the S7-200 CPU does not set this area to '0" when
it changes from RUN to STOP, the CPU mode must be signaled to the

CP 243-2 using the PLC_RUN bit as follows:

0 Signal to the CP 243-2 that the S7-200 CPU is in the STOP
mode.

The CP 243-2 sends '0’ to all AS-i binary slaves. The analog
value transfer to analog output slaves is interrupted. The
S7-200 CPU sets the bit automatically to “0" at a change from
RUN to STOP.

1 Signals to the CP 243-2 that the S7-200 CPU is in the RUN
mode.

The CP 243-2 sends the content of output bank 0 to all AS-i
slaves (see Section 2.4). The user program must set this bit to
“1" during startup (first scan).

Do not set the PLC_RUN bit permanently to “1"” with the
S7-200 operating system functions such as “CPU
configuration/setting the outputs” or “force outputs”.

UTE_EEF _AD 9-2014 12 phuongtv@hcmute.edu.vn_0908248231




Status byte ( Input register 8DI)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit Bit 0
0 | ASI RESF 0 0 0 0 CP_READY | ASl MODE
Bit Value Meaning
ASI MODE 0 The CP 243-2 is in the protected mode.
1 The CP 243-2 is in the configuration mode.
CP_READY 0 The CP 243-2 is not yet operational after turning on

the power supply. Evaluation of the /O data or other
information from the CP is not permitted.

1 The CP 243-2 is operational.
AS| RESP 0/1 Response bit for the AS-i command interface (see
Section 5.1).
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Meaning of Data in Analog Module

S7-200 CPU CP 243-2

Analog module (8AI/BAQ)

* Binary input/output data of the AS-i slaves

= Apnalog input/output data of the
AS- slaves

* AS.jdiagnostic information (delta list)
= AS- commands and response data

AS-i master

AS-i cable

»Error register ( 8 bit, special memory, SMB10)

» |dentification register(8 bit, special memory SMB11)
»8 Analog Input Word (8AIW)

»8 Analog Output Word (8AQW)

UTE_EEF _AD 9-2014 1 4 phuongtv@hcmute.edu.vn_0908248231



Meaning of Data in Input Analog Module

Assignment of the AS-i Input Data of the Standard or A Slaves (Bank 0 in the

Analog Input Area of the CP)

Bank

Byte no.

0

o O Y s R Y e Y o o e Y s o s e [ s s Y

m+0

m+1
m+2
m+3
m+4
m+5
m+&
m+7
m+8
m+59
m+10
m+11
m+12
m+13
m+14
m+15

Bit7-4
reserved

Bit 3-0
Slave 1 or slave 1A
Bitd |[Bit2 |Bit1

Slave 2 or slave 2A

Slave 3 or slave 3A

Slave 4 or slave 4A

Slave 5 or slave DA

"Slave b or slave BA

Slave 7 or slave 7A

Slave 8 or slave 8A

Slave 9 or slave 9A

Slave 10 or slave 10A

Slave 11 or slave 11A

Slave 12 or slave 12A

Slave 13 or slave 13A

Slave 14 or slave 14A

Slave 15 or slave 15A

Slave 16 or slave 16A

Slave 17 or slave 17A

Slave 18 or slave 18A

Slave 19 or slave 19A

Slave 20 or slave 20A

Slave 21 or slave 21A

Slave 22 or slave 22A

Slave 23 or slave 23A

Slave 24 or slave 24A

Slave 25 or slave 25A

Slave 26 or slave 26A

Slave 27 or slave 27A

Slave 28 or slave 28A

Slave 29 or slave 29A

Slave 30 or slave 30A

Bitd |[Bit2 |Bit1

' Bit0

Slave 31 or slave 31A
Bit3 |Bit2 |Bit1

m = start address of the CF analog module in the input direction
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Meaning of Data in Output Analog Module

Assignment of the AS-i Output Data of the Standard or A Slaves (Bank 0 in the

Analog Qutput Area of the CP)

Bank

Byte no.

0

o o s s e s s s s s s s s [ e i |

n+0

n+1
n+2
n+3
n+4
n+5
n+6
n+7
n+8
n+9
n+10
n+11
n+12
n+13
n+14
n+15

Bit7-4
reserved

Bit 3-0
Slave 1 or slave 1A
Bita |Bit2 |Bit1

Slave 2 or slave 2A

Slave 3 or slave 3A

Slave 4 or slave 44

Slave 5 or slave DA

Slave & or slave 6A

Slave 7 or slave 7A

Slave 8 or slave 8A

Slave 9 or slave 9A

Slave 10 or slave 10A

Slave 11 or slave 11A

Slave 12 or slave 12A

Slave 13 or slave 13A

Slave 14 or slave 14A

Slave 15 or slave 15A

Slave 16 or slave 16A

Slave 17 or slave 17A

Slave 18 or slave 18A

Slave 19 or slave 19A

“Slave 20 or slave 20A

Slave 21 or slave 214

Slave 22 or slave 22A

Slave 23 or slave 23A

Slave 24 or slave 24A

Slave 25 or slave 25A

Slave 26 or slave 26A

Slave 27 or slave 27A

Slave 28 or slave 28A

Slave 29 or slave 29A

Slave 30 or slave 30A

Bit3 |Bit2 |Bit1

' Bit0

Slave 31 or slave 31A
Bit3 |Bit2 |Bit1

n = start address of the CP analog module in the output direction
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/O data via ASI Network

[- Start |

5 - |

PLC RUN =1

L/O data
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AS Interface Master CP343-2

CP 343-2/CP 343-2P
AS-Interface Master
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Using the CP Master Module in the S7-300

CP 343-2
S7-300
Y

. Active module

Passive module (with slave ASIC)
(without slave ASIC) \
I ! "i-
AS-i power supply unit Binary actuators/

8 . sensors without
inary sensors/actuators Q00 I
with slave ASIC B I I sleve AGIC I I | I

i AS-i cable Branch of the AS-i
Actuator/sensor cable
with direct
connection
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Distributed use of the CP Master Module in ET200
—;—pnnpmus

P 343-2

ET 200M
(IM 153)
/
) Active module
Passive module (with slave ASIC)
(without slave ASIC) \\
1 5 | —

| . 5| &
AS-i power supply unit Binary actuato

sensors without
Binary sensors/actuators Qoo S-|EI'u"-E! ASIC
with slave ASIC T l

| —

u AS-i cable Branch of the AS-i
[
Actuator/sensor cable

with direct connection
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Displays and Operator controls of the CP 343-2

AS-i+ (brown) |
AS-i— (blue) 1

B%g:»bmm@m 0000000000 U
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1?—

18
2

& | W |& L ] [ §
2 = N Wwhaih o~ mibd

"] SF

RUN

=| APF

CER
AUP

=| CM

= B
w»| 20+

s 10+

o SET

21
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Addressing the CP on the programmable Controller

Rack 0

Module PSS CPLU | IM CP CP CP CP CP CP CP CP
Slot number 1 2 3 4 5 G T 8 9 10 11
Base address 1 2 3 256 (272 (288 |304 |320 (336 |352 |368
Rack 1

Module M CP CP CP CP CP CP CP CP
Slot number 3 4 5 G T 8 g 10 11
Base address 384 (400 (416 |432 |448 (4684 (480 |496
Rack 2

Module I CP CP CP CP CP CP CP CP
Slot number 3 4 5 6 7 B o 10 11
Base address 512 |528 (544 |5B60 |576 (592 (608 |624
Rack 3

Module I CP CP CP CP CcP CP CP CP
Slot number 3 4 5 6 T B g 10 11
Base address G40 (G656 (672 |GB8 |To4 (720 (736 |T752

16 input and output byte in the 1/O address space of the S7 programmable
controller(Analog area on the pic)
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Addressing the CP on the programmable Controller

Rack 0

Module PSS CPLU | IM CP CP CP CP CP CP CP CP
Slot number 1 2 3 4 5 G T 8 9 10 11
Base address 1 2 3 256 (272 (288 |304 |320 (336 |352 |368
Rack 1

Module M CP CP CP CP CP CP CP CP
Slot number 3 4 5 G T 8 g 10 11
Base address 384 (400 (416 |432 |448 (4684 (480 |496
Rack 2

Module I CP CP CP CP CP CP CP CP
Slot number 3 4 5 6 7 B o 10 11
Base address 512 |528 (544 |5B60 |576 (592 (608 |624
Rack 3

Module I CP CP CP CP CcP CP CP CP
Slot number 3 4 5 6 T B g 10 11
Base address G40 (G656 (672 |GB8 |To4 (720 (736 |T752

16 input and output byte in the 1/O address space of the S7 programmable
controller(Analog area on the pic)
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Data exchange between user program and asi slave

PLC CPU CP 343-2 Standard /

A slaves
I/O commands
(e.g. L PIW 288)

§

AS-i
slave 1

2| s

slave 2

==
Wes;
Frmey
=
-l-a
Sy
r.g;gs ~

/O commands
(e.g. T PQD 260)

[ "”_v,
ey
[ ‘.’s

[

VA2 As
slave
QNN 4

Backplane bus AS-Interface
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Addressing the standard or A slave with the PLC

n+0

n+1
n+2
n+3
n+4
n+5
n+6
n+7
n+8
n+9
n+10
n+11
n+12
n+13
n+14
n+13

IO byte number J=1 &S0 Bit 3-0

reserved Slave 1 or 1A
Bits |Bit2 |Bit1 |Bit0
Slave 2 or 2A Slave 3 or 3A
Slave 4 or 4A Slave 5 or 5A
Slave 6 or BA Slave T or TA
Slave 8 or BA Slave 9 or 9A
Slave 10 or 10A Slave 11 or 11A
Slave 12 or 12A Slave 13 or 13A
Slave 14 or 14A Slave 15 or 15A
Slave 16 or 16A Slave 17 or 17TA
Slave 18 or 18A Slave 19 or 19A
Slave 20 or 20A Slave 21 or 21A
Slave 22 or 22A Slave 23 or 23A
Slave 24 or 24A Slave 25 or 25A
Slave 26 or 26A Slave 27 or 2TA
Slave 28 or 28A Slave 29 or 29A
Slave 30 or 30A Slave 31 or 31A
Bit3 |Bn2 |Bit1 |Bit0 Bitd |Bitz |Bih1 |Bit0
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Addressing the standard or A slave with the PLC

DP master
16 16
Input bytes Output bytes
256 Slave 1 slave 1
EI-I-‘-IEililEl-l 1|EII'1 Ei|3| BiZ EI:1|Ei|I] 256 |E|.|1.| E|!|E|1|Etﬂlﬂh3|Eil!|EI:1 IEI-N
257 skave 2 slave] 3 - > 257 shve 2 shave 5
Bil BiZ Eit1 muahzlgu n.-.luu loaz ez ee1Ban nalma Emla.m
ke 4 slave 4 slave 5§
258 s & - # 358 -
. I
B3 Bz Eii BEd|Ei3 8az Bitdi,Be0 IEE EEH1EI1EIIJ- Bl 3 Bit1 BiiD
|1 1 | | e
2'?1 stave 30 r— slave 30 —
B 3y m:lanlat m:lnzlu1|ut m Jﬁuzlu1laun B3| Be2 g SO
7 &8 5 & 3 Z 1 0 - - 7' 6 ' 4 3 2 1 0
a =l ]
AS-i slaves e e

4 | madule

Start Address of Analog Module in the PLC: m = 256
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Exchanging As-1 Binary Value with slave B

PLC CPU CP 343-2 Standard /

B slaves
SFC 58 “WR_REC”
DSNR 150

> AS-i slave
—-—>|<: e
/P pss
slave 2B
SFC 59 “RD_REC"
DSNR 150 i
Data areas for 3
binary inputs

AS-i slave
 31B

0

Backplane bus AS-Interface
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Exchanging As-1 Binary Value with slave B

CALL SFC
REQ
IOID
LADDE

UTE_EEF_AD 9-2014

J/Examples: Binary accegs to B slawves:

A DEX 17.4
3 DEX 49.6&6
A DEX 17.0
R DEX 49.6&6

J/output binary output dats of the B 2laves:

L1

: =TEUE

i=BH#lo#54

r=WH#le#100

r=BH#le#%a
t=PH#DB20.DBX48.0 Byte 1la

=MW12

i=M%.1

28

5TL Explanation
J/BRead in binary input data of the B slaves:
CALL SFC 59 //RD_REC
REQ : =TRUE / /Permansnt trigger
IOID i=B#lo#54 fSPimed value
LADDE r=W#1le#100 JSCP address (here 256 dec.)
RECHUM :=B#lco#%a JS/DENR=150 (binary data B alavesa)
RET VAL :=MW10
BUSY t=M%.0
RECOED :=PH#DB20.DBX16.0 Byte 1la f/Dest. area binary data

Ff8lave
ffelave
ff8lavea
ffelave

terminal 1
terminal 3
terminal 1
terminal 3

2B,
2R,
3B,
3B,

J/WR REC

/ /Permanent trigger

J/Fixed value

f/cP addresa (here 258 dec.)
JS/DENR=150 (binary data B alavesa)
f/8ource area binary data
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Transfering AS-1 analog value

PLC CPU CP 343-2 Analog
Slaves

write_record

* DSNR 140-147
Data records AS-
Data area for 140-147 for slave 1
analog analog =
output values values =
outputs =
—— AS-
h- slave 2
read_record Data records -
* DSNR 140-147 140-147 for |
analog :“‘r"_...___,ﬂlj
values inputs =
Data area for —]

analog input
values

AS-
slave n
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Transfering AS-1 analog value

Byte addresses occupied by analog values in the data record
AS-iglave | DS140 | D5141 | D5142 | D5143 | D5 144 | D5 145 | D5 146 | D5 147
address

1 o-7

2 815

3 16-23

4 24-31

5 32-34 o7

& 4047 815

T 4855 16-23

8 5663 24-31

a B4-T1 32-30 o7

10 72-74 A0—47 8-15

1 BO-&T 48-55 16-23

12 BE—95 5663 24-31

13 0g—103 B4-T1 32-30 o7

14 10d—111 | 72-T8 4047 815

15 112-119 | 80-87 4855 16-23

16 120127 | 8885 5663 24-3

17 95103 B4—T1 32-30 o7

18 104111 | 7274 4047 B-15

14 12-119 | 8087 48-55 1623

20 120127 | BB-95 5663 24—

21 96—103 B4-T1 3239 o-7

22 10:4—111 72-T4 A0—47 815

23 112-119 | BO-&7 4855 16-23

24 120127 | B&-85 5563 24-31

25 95-103 B—T1 32-30 o-7

26 104111 | T2-79 4047 B-15

27 112-119 | 80487 4855 16-23

28 120127 | BB-55 5663 24-1

28 O6—103 G4-T1 32-39 o-7

30 104—111 72-T4 4047 8-15

£ R 112-119 | BO-ET 4855 16-23
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Example of transfering AS-I analog value

STL Explanation
//Read in analog input data for slave 5:
Call SFC 5% ..".."'RD_R.EC
REQ :=TRUE //Permanent trigger
I0ID :=BH#16#54 //Fixed wvalue
LADDR :=WH#1l6#100 //CP address (here 256 dec.]
RECNUM :=B#16#8D //D8KR=141 (analog data slave 5...)
RET VAL :=MW14
BUSY i=M5.2
RECORD :=P#DB20.DBX64.0 BYTE 8 //Deat. area analog input data

//Examples: processing analog valuea:

L DE20DEW 64 J/8lave 5, input chanmel 1
+ 400

T DE20.DEW &8 //E8lave &, output chanmel 1
T DEZ0.DEW 106 //E8lave 8, output channel 2

J//Output analog output data for slave 5..8:

CALL SFC 58 J/WR REC

REQ :=TRUE //Permanent trigger

101D :=B#16#54 //Pixed value

LADDRE  :=WH1G#100 //CP address (here 256 dec.)
RECNUM :=B#16#8D //D8KR=141 (analog data slave 5...)
RECORD :=P#DB20.DBX80.0 Byte 32 //Source area analog cutput data
RET VAL ::=MW16

BUSY :=M5.3
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S7-200 MODBUS COMMUNICATION

PPI MODBUS

PG Master Slave

Giéi thiéu vé Modbus

> Puoc sir dung dé thiét 1ap két ndi giira Master/slave giira 2 thiét bi
thong minh

> Chi c6 m§t Master chiém quyén diéu khién cac Slave trong mang.

> Slave chi dap bang cach cung cap dir liéu dwoc yéu ciu dén Master

> Cac Slave co6 thé 1a cac cam bién, valve, driver, thiét bi do lwong
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S7-200 MODBUS COMMUNICATION

MEMENS SIEMENS SIEMENS

i 30 | |
. B | B
I ‘ !

il

STEP 7-
MicroWIN
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S7-200 MODBUS CONNECTION

Master Slave

.
[ | L= i [ |
P
-

lall_TE

PROFIBUS cable
{terminating resistor: Qn)

Cic thiét bi két noi véi nhau qua Modbus theo chuan RS485 sit dung cap két noi MPI,
Profibus c6 dién tré ddu cudi cho tram dau va tram cudi
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S7-200 MODBUS COMMUNICATION

»Chi c6 mot Master trong mang

>S0 lwong Slave 247

>Master va Slave trao déi di¥ liéu véi nhau
thdng qua cac ham truyén théng modbus.

Master

MBUS Control: Khé&i tao modbus tai MS.
MBUS MSG: Truyén nhan dir liéu

Slave

MBUS INT: Khéi tao modbus tai SL
MODBUS SLAVE: Dap &rng yéu cau cua MS
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PIA CHI MODBUS TRONG S7200

Modbus Address S7-200 Address  Modbus Address S7-200 Address
00001 Q0.0 30001 A0
Qo002 Q0.1 30002 Al2
00003 Q0.2 30003 AlA4
00127 2156 30032 AME2
00123 Q15.7

40001 Hold Start
10001 0.0 40002 HoldStart+2
10002 0.1 40003 Hold=tart+4
10003 0.2
G K HoldStart+2 x
10127 56 (oaxx-1)
10128 5.7
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HAM MODBUS TAI MASTER
MBUS Control: Khéi tao modbus tai MS.

¥

oM O

. =

SIMATIC *  IEC113

MBLIS _CTHL
=1EM
= fode
= B aud Done -
= Parity Errorf
= Timeout

CALL MBLIS CTREL,
Mode, Baud, Parity,
Timeout, Done, Emmor

UTE_EEF_AD 9-2014

The MBS _CTREL instruction for S7-200 port O (or MBUS _CTRL_P1 for port 1)
iz uzed to intialize, monitor, or to dizable Modbus communications. Before the
MBUS MSG instruction can be used, the MBUS _CTEL instruction must be
executed without errars. The instruction completes and the Done bit iz set
immediately befare cortinuing to the next instruction. This instruction i
executed on each z=can when the EN input is on.

The MBS _CTEL instruction must be called every scan (including the first
zcan) to allowy it to monitor the progress of any outstanding messages intiated
wyith the MBS _MZG instruction. The Modbus Master Protocol will not operate
correctly unless MBUS_CTREL is called every zcan.

The value for the Mode input selects the communications protocal. An input
value of 1 azzigns the CPU port to Modbuz protocol and enables the protocol.
An input value of 0 assigns the CPU port to PPl system protocol and disables
Mocbus protocal.

The parameter Baud =et= the baud rate to 1200, 2400, 4300, 9600, 19200,
38400, 57600, or 112200 baud.
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HAM MODBUS TAI MASTER

Céac tham sb ngd vao ham khéi tao modbus
»EN: Cho phep.
»>Mode: Chon Iya giao thirc truyén théng
cho cong giao tiép cta PLC
+ Mode = 0:Chuan PP
+ Mode =1 : Chuan modbus
>Baud: Toc dd truyén thong
> Parity: Kiém tra chan 1&
» Timeout: Thoi gian dgi dap wng tw slave.
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HAM MODBUS TAI MASTER
MBUS MSG: Truyén nhan dir liéu

* SIMATIC *  IEC 1131

L
A
(1]
b MEUS _MSGE
1] - ER
= Firzt
4 Slawve Dane
-1 BF Error
=1 &ddr
— Cout
= [l ataPr
= CALL MBLS MSGE,
T First, Slawve, RW,
L Addr, Count,

DataFtr, Done, Emor

UTE_EEF_AD 9-2014

The MBU= M= instruction (or MBU=_M=G_P1 for pord 1) is used to initiste a
request ta a Modbus =lave and process the response.

The MBS _MMZG instruction initistes a request to a Modbus =lave when bath
the ER input and the First inputs are on. STending the request | waiting for the
responze, and proceszing the responze usually requires several =cans. The
ErM input must be on to enable the =ending of the regquest, and =hould remain on
until the Done bit is set.

Hote: Only one MBUS M= instruction can be active at a time. If there is
more than one MBUZ _WM=G instruction enabled, the first MBUZ M=
instruction executed will be processed and all zubzequent
MBU= =G instructions will abort with an error code 5.

The parameter First should be on for anly one =can when there is a new
recquest to send. The First input should be pulsed on through an edge detection
element i.e. Positive Edge) which will causze the regquest to be transmitted one
time. See the example program.

The parameter Slave i the addre== of the Modbus slave device., The allow ed
randge iz 0 through 247 Address 0 is the broadcast address and can only be
u=zed for write requests. There iz no response 1o a broadcast request to
addre=z= 0. Mot all slave devices will zupport the broadcast address. The
=7-200 Modbus Slawve Library does not support the broadcast address.
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HAM MODBUS TAI MASTER

Céc tham s6 ngd vao ham MBUS MSG:

»EN: Cho phéep ham hoat dong

> First: Kich hoat viéc truyén nhan dir licu.

> Slave: Dia chi cua slave 1 dén 247

>RW: Ngd vao diéu khién doc ghi dir liéu.
RW = 0: Poc dit liéu tir slave vé master
RW = 1: Ghi dit liéu tir master dén slave

»Address: Dia chi modbus trong Slave.
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HAM MODBUS TAI MASTER

Cac tham s6 ngd vao ham MBUS MSG:

> Count:So luong bit hay word dit liéu duge doc hay
ghi (Phu thudc vao loai dir liéu duoc st dung)

> DataPtr: Con tro dia chi: Chi dia chi bat dau cua

vung nhé V trong S7 200 tai Master.

>Done: Ngd ra b4o hiéu viéc ghi hay doc da hoan tat.

>Error:Bao mi 16i trong trudng hop xay ra 10i.
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MA LOI XAY CUA HAM MBUS MGS TAI MASTER

MBUS MSG
Error Codes

0
1

Description

Mo error

Parity error in response: Thiz iz only possible if even or odd parity iz uzed. The transmizsion
weas disturbed and possibly incorrect data was received. This error iz usually causzed by an
electrical problem such as incorrect wwiring or electrical noise affecting the communication.

Mot e

Feceive timeout: There was no response from the slave within the Timeout time. Some possible
causes are bad electrical connection to the slave device, master and zlave are set to a different
baud rate ! parity setting, and incarrect slave address.

Error in request parameter. One or mare of the input parameters (Slave, BW Addr, or Count ) is
=et to an illegal value. Check the documentation for allovwed values for the input parameters.

Modbus master not enabled: Call MBUS _CTEL on every scan prior to calling MBUS MG,
Modbusz iz busy with another request: Only one MBU= MG instruction can be active at a time.

Error in responze; The responze received does not correspond tothe request. This indicates
zame problem in the slave device or that the wrong slave device answered the reguest.

CRC error in response; The transmission was disturbed and poszibly incorrect data was
received. Thiz errar iz usually caused by an electrical problem such as incarrect wiring or
electrical noize affecting the communication,
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MA LOI XAY CUA HAM MBUS MGS TAI MASTER

101

102

103
104
105

106
107
108

=lave does not support the reguested function at this address: See the required Modbus slave
function support table inthe "Using the Modbus master Instructions" help topic.

=lave does not suppott the data addreszs: The requested address range of Addr plus Court is
outside the allowed address range of the zlave.

=lave does not support the data type: The Addr type is not suppotted by the slave device.
=lave device failure

=lave accepted the meszage but the responze is delaved:: Thiz iz an errar for MBS _M=G and
the user program should resend the request at a later time.

=lave is husy and rejected the meszage: You can try the same request again to get a response.
=lave rejected the message for an unknovyn reasan

=lave memory patity etror; There iz an errar inthe slave device.
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HAM TRUYEN NHAN MODBUS

Master Slave
Metwork 2 MEBUS_MSG Hetwork 1 MEUS_IMIT
I I
SM0.0 MBUS_MSG SM0.1 MBS _IMIT
| l
| | EN : : EM
10.0 14 Mode Dione | M0.0
| | | P} First 2 Add Enotp MBT
500 4 Baud
0= Pasity
014 Delay
1284 Ma0
124 M azAl
Z= M a=Hol
4H
VWG0O=| VBO VB1
vw2=|{B2) VB3
VW4=| VB4 VB5S
Address | Fomnat Crarent ' alue Address | Fomat Cument 'Walue
Wil Hexadecinal [ FEE] LTy Hexadecanal 1680000
VW2 | Hexadecimal 1684567 Vw2 | Hexadecwnal 1684567
W Hexadecanal | 6H#E3AE Wra Hexadecanal 16RO000
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HAM MODBUS TAI SLAVE
MBUS INTI: Khéi tao modbus tai SLAVE.

+ SIMATIC < IEC 113

DT Q5

= =

MBS _INIT
=1 BEM

= hiode Done
= Addr Erar
= Baud

= Pariy

= Dby

= hbxIl

= hiaa

= hiaxHold

= Hold Star

CALL MBS _INT,
hode, &ddr, Baud,

Parity, Delay, il

A, has Hold,

HoldStart, Done, BEmor

The MBU=_IMIT instruction iz used 1o enable and intialize, or to dizakle Modbus
communications. Befare the MBU= _SLANE instruction can be used, the
MBUZ_IMIT instruction must be executed withowt errors. The instruction
completes and the Done bit is et immediately, before cortinuing to the next
instruction.

The instruction iz executed on each =can when the EN input iz on.

The MBUZ=_INIT instruction should be executed exactly once for each change
in communications state. Therefore, the EN input should be pulzed on through
an edge detection element, or executed only on the first scan.

The value for the Mode input selects the communications protocol an input
value of 1 azsigns port 0 1o Modbus protocal and enables the pratocal, and an
input walue of 0 assigns port 0 to PP and dizables Modbus protocaol,

The parameter Baud =et= the baud rate at 1200, 2400, 4300, 9600, 19200,
38400, 57600, ar 115200,

The parameter Addr zets the addrezs at inclusive values between 1 and 247,

The parameter Parity iz =t to match the parity of the Modbus master. The accepted values are:

Q-nio parity
1-odd parity

2-even parity



HAM MODBUS TAI SLAVE

Céc tham s6 ngd vao ham MBUS INIT

EN: Cho phép khoi tao

Mode: Chon ché do truyén thong

Address: Dia chi cta slave ( tir 1 dén 247)

Baud: Toc d6 truyén thong: Tir 1200 dén 115200.
Parity: Bit kiém tra chan 1é.

Delay: Thoi gian chd dé nhan dix liéu (0 dén 32767 ms)
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HAM MODBUS TAI SLAVE

Céc tham so ngd vao ham MBUS INIT

MaxIQ: Sé6 lugng ngd vao, ngd ra cho phép doc, ghi (0
dén 128)

MaxAl: So6 lugng analog cho phép ghi 0 dén 32)
Maxhold:So6 Iwong word toi da cho phép truy xuat
trong slave

HoldStart: Dia chi bat dau cua ving nhd V trong slave
cho phép master truy xuat.

Done: Bao trang thai ham khoi tao hoan thanh hay chu:
Error: B4o ma 16i néu khai ham khéi tao bi 16i

UTE_EEF _AD 9-2014 47 phuongtv@hcmute.edu.vn_0908248231



MA LOI CUA HAM MBIS INIT TAI SLAVE

Modbus Slave Protocol Execution Error Codes

Error Codes Description
0 Mo Error
Memory range error
llegal baud rate or parity
lllegal zlave address
lllegal walue for Modbus parameter
Haolding registers averlap Modbusz Slave symbaols
Feceive parity errar
Feceive CRC error

lllegal function requestfunction not supported

o o ~ m n A 0 k=

lllegal memory address in reguest

—
=

=lave function not enabled
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CAC HAM MBUS PUQC SU DUNG TAI SLAVE

Program Example

LA
Febtvaork 1
S0 rtHMBLUS_IMIT
| Er
1 FMode DornepERO
1 =4 Addr Errorp-FrME1
SJe00—-4 B aud
= =4 Farity
+0 =4 D elay
+1 22— MM axiCl]
+ S = P aatn]
1000 - kA 2=Hold
trBO0—4 HoldStark
M etvaork, 2
Sk0O.0 FHMBUS _SLAWE

|
I E

Donep-kO. 2
Errork-HrEBEZ2
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HAM MBUS SLAVE

»>MBUS SLAVE: Puogc sir dung dé phuc vu yéu
cau tir master.

»>MBUS SLAVE: Phai dugc goi moi chu ky quét
cua chuong trinh.

>Néu slave dap trng Cac y&u cau cua master thi
bit Done = 1, nguoc lai Done = 0.

>Error dugc sir dung dé bao 16i trong truong hop
X3y ra 10i.
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TRUYEN NHAN DU LIEU MODBUS

[HUDEUE-H:&STEH [MGDEUS-ELN'-"E
Metwork 1 MBUS_CTRL Metwork 1 MBUS_IMIT
I |
SMO.0 MBUS_CTRL ISH!J.1I MBUS_INIT
| l
SKO0.0 1= Mode Done = MO0
I Il Mode ' E__:) Emor - MB1
00 E:)
SU0<Bau DrorefF 0.0 <1 F'alilE >
OqParity = ErorpMB1 I Delay
1002 Tneout JE b ad )
2o M axdl
A= b axHald
Metwork 2 MBUS_MSG HoldStart
|
SKO.0 MBUS_M50G
| |
0.0 MBUS_SLAVE
: } { First EN
< q5Slave Daore MO Dione k0.1
14 R Emorf-MB2 Emor - MB2
40002 = & dde
1 = Count
VB2 D ataPi
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TRUYEN NHAN DU LIEU MODBUS

=7-200 CPud Modbus Zlave
bA=mory Holding Fegister=
w00 40001
WU 02 40002
WU D 40003
g 06 40004
SO0 40010
W20 40011
W20 40012
WIS 40013

v Viét chwong trinh cho Master va Slave dé truyén va nhan dir liéu nhuw
hinh trén.
v Keét noi PLC, download chwong trinh dé kiém tra
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