S7-CP to S5 - Gateway communication

Required tools: S5 - LAN Manager
Supported from firmware — Version 0.44 of the S5 — gateway

I. S5-LAN configuration

1. Start the S5-LAN Manager and search for your module, mark it and click with the
mouse on the button "S5 — Gateway — Connections"”. A dialog opens to adjust the

connection.
55-Gateway Connections E|
Mo.of 1
M ame: |E:-:am|:|le
Configuration-DB: |20 fram ]
Type of |ISEI-|:|n-T CF connection j [ Active connection
Fall cycle: 1000 e
Addrezzes
local Partrer
IP-Address 192.1E68.1.54 | 192 168 . 1 . BB
Part
TSAP [Hex) [~ |TSAP TSAP|
TSaP-Lenghl 4 4
i | M arne | Tep | aktivl F'-Z_I,Iklus| F.onfig-DB | IF'-F'artnerl Fart Ll:uka|| Part Par
1 150 on ... 0 CDEOCEWOD 0000 ] 1]
2 150 on ... 0 CEOCEWOD 0000 ] 1]
< >
| ] | Cancel

2. At the lower part of the dialog is the connection list located, in which you can select
the connection you want to configure.

3. Now you can give the connection a logical name at “Name”.

4. Type the position of the data block at the left input field at "Configuration - DB" (e.g.
"1" for DB1) in and at the right input field the starting data word (e.g. “1” for DW1)
in which the configuration area is located. The example needs the DB20. For the
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example DB20 is needed.

5. Select "ISO - on - TCP - connection" for "Type of“. This option uses the TCP —
Port 102.

6. The polling cycle(in ms) states how much time is needed until the S5-Gateway is
cyclical reading the connection and checking, if something needs to be done. If 0 is
declared here it will read from the SPS nonstop.

7. Atthe address section you can only type the IP — address of the partner in. The IP—
address of the of the S5 — Gateway Module still needs to be configured with the
S5-LAN Manager.

8. You can set the “TSAP* (Transport — Service — Access — Point) for both devices. It
consists of 16 chars and represents the identification of the connection, which is
needed if several connections with an |IP — address are existing. (Since firmware
version 0.45 of the S5 — Gateway it's possible establish a connection with every
TSAP).

The communication over S5 — Gateway is configured now.
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Il. S7-CP set up

1. Start your programming software and upload your station into the software.

File Edit Insert [PLC| View Options Window Help
Dﬁ|g?@ Access Rights L jvﬁ’|%§|%gm|\‘?

Download Ctrl+L

Configure... Ctrl+K

Compile and Download Objects...

Upload Station to PG...

Download User Program to Memory Card

Save to Memory Card...
Retrieve from Memory Card...

Manage M7 Systemn...
Display Accessible Nodes

Change Module Identification...
CPU Messages...

Display Force Values
Monitor/Modify Variables

Diagnostic/Setting
PROFIBUS

Edit Ethernet Mode...
Assign PG/PC

Cancel PG/PC Assignment
Update Firmware

Update the Operating System...

Save Service Data...

Access address...

2. Open via “Options“ and “Configure Network“ the “NetPro“ window, where you
can set up stations and subnets.
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File Edit Inset PLC View [Options| Window Help

D |29 | 4 B2  Customize. Crb+Alt+E %@ BEMm
Access Protection

Change Log

Text Libraries
Language for Display Devices...
Manage Multilingual Texts

Rewire...

Run-Time Properties...

Compare Blocks...

Reference Data

Configure MNetwork

imulate Modules

Configure Process Diagnostics
Chx Data

Set PG/PC Interface...

[ SIMATIC 300(1)

3. If you execute a double click on your projected S7 the “Hardware config“ opens

itself.

Metwork  Edit Inset PLC  View Options Window Help

=l

@8 (S e dd|$ TS @E )R

MPI

PROFIBUS(1)
PROFIBUS

Ethernet(1) I
{

Industrial Ethern

SIMATIC 300(1)

4 ] r

To display the tion table, pl select a dul pable of a tion [CPU, FM module,
OPC server or application]. To display the network address overview, please select a subnet.

| Ready [S7-LAM/MPI-LAN/MPI-USB (MPI) | X125 v 234 [Insert

Bl

Find: | “:|= # ,|

Selection of the netwark

=22 FROFIELS DF

B2 PROFIBUS-PA.

-8 PROFINET 10

B3 Statiors
i Other Station |
B3 PG/PC

SIMATIC 300
SIMATIC 400

B, SIMATIC PC Station
£ SIMATIC 55

[l SIMATIC 57-400-H
B2 Subnets

=
SIMATIC 57-300, M7-300 -
and C7 modules [central

rack]

4. You can select your CP in the library at the right side of the “Hardware config* and
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put in your rack starting with slot 4. Save and compile your settings and close the

“Hardware config“.

Efa HW Cenfig - [SIMATIC 300(1) (Configuration) -- 57-test-test]
E“l Station  Edit Inset PLC View Options Window Help

D" & &S win g |[Fh B 58 | w2

= UR
1 - | PROFIBUS{1): DP master system (1}
2 CPU 3152 DP [
2 op 5
ki
Is | %
4 I
&0 v
Slat Module Order number Firrmware MPI address Q..
7
2 |ElcPu 315-2DP 6ES7 315-2AH14-0ABO ¥3.0 2
A 5 ECh
[ [ CP 3431 BGKT 343-1EX100+ED V2.0 3 256..[256...
[
7
8
3
10
11

Press Fl to get Help.

- | %

o

Eind | it oh
Erofie:  [Standard |
=3 PROFIBUS DF -

.32 PROFIBUS-PA
- PROFINET 1D
B SIMATIC 300
M T
(3 CP-300
H-] ASnterface
=3 Industrial Ethemet
E-E3 P 3431
-0 6GK7 343-1EX00-0<ED
B0 BGK7 343-1EX100<E0

e

m

BGK7 343-1EX30-0ED
w20
: v2.2
B3 CF 3431150
=0 CP 3431 PN
o BEKT 343-THXO0-0XED
-1 CP 3431 AdvancedIT
B+ CP 3431 ERFC
B+ CP 3431 Lean
-] PROFIEUS
-3 Point-to-Point

e o o oo

{3 FM-300

B0 Gateway >
BGK7 343-1EX10-0<E0 - Ty
57 CP far Industrial Ethemet 150 and TCR/P with -

SEND/RECENVE and FETCHAWRITE interface.
lang data. UDP, TCP, 150, 57 communication o

Chg

5. Open the Object Settings with a right click on your projected CP. At “General“
you're able now to connect it at Interface with the Ethernet network and set an IP

address up.

Properties - CP 343-1 - (R0/54)

IP Access Protection | IP Corfigurstion | PROFINET Diagnostics |
General Addresses | Port Parameters | Options Time-of-Day Synchronization |
Short Description: CP 3431
S7 CF for Industrial Ethemet TCP/IP with SEND/RECEIVE and -

FETCH/WRITE intefface. PROFINET IO device. 4-port switch. long
data, SNMP, UDP, TCP, 57 communication {server), routing, module
replacement without PG, 100100 Mbps, inttialization over LAM, IP -

Order Mo/ firmware 6GKT 343-1EX30-0XED / V2.0

=X

Name: CP 3431

Interface

Type: Ethemet

Address: 192.168.1.161

Metworked: Yes Properties...
Comment:

Cancel | Help
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Properties - Ethernet interface CP 343-1 (RO/54) E

" General Parameters I

[V Set MAC address / use 150 protocol

MALC address: IﬂB—DD—DE-m 0000

¥ IP protocol is being used

[IF zddress: 192.168.1.161 Gateway
' Do not use router
Subnet mask: 255.250.255.0

i~ Use router
Address: I
Subnet:
— not networked — Mew |
Properties... |
Delete |

carcel | |

6. At “Addresses*“ you can set up the "Start” and the “Length“ of the inputs and
outputs.

Properties - CP 343-1 - (RO/54) E

Gereral Addresses |Optinn5| Diagnostiu:sl

— Inputs

Start: ID Length: 16 [T System default
— Qutputs

Start: I'ﬂ' Length: 16 ™ System default

Cancel Help
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7. The Diagnostics part can open a diagnose window, which we'll need later to check
our setup. You can close the Object settings for now.

Properties - CP 343-1 - (R0/S4) (=3
General | Addresses | Port Parameters | Options | Time-of-Day Synchronization |
IP Access Protection | IP Corfiguration | PROFINET Diagnostics

Module Diagnostics

Start special diagnostics

oK Cancel | Help ‘

8. Select your S5 — SPS via double click at the right library to project it.

S8 NetPro - [57-CP (Network) - C\Program Files\...\StepT\s7proj\57-CP]

(=N >
%g Metwork  Edit  Insert PLC  View Optiens Window Help =S
=] ul | <8 Bzl
MPI(1) 1 n
MEe|

=]
Find: dH thil

Selection of the network.

PROFIBUS(1)
PROFIBUS

m

-5 PROFIBUS DP
B2 PROFIBLIS-Fa

Ethernet(1) =38 PROFINET IO
In ial E i B EID Stations
Industrial Etherngt B Other Station

|

SIMATIC 300(1)

@ SIMATIC S5(1) SIMATIC 55
..... Rl =To-H
! H-C1 Subnets
2 5
4 n 3
To display the connection table, pl selecta dule capable of a connection [CPU, FM module,

OPC server or application]. To display the network address overview, please select a subnet.

&
SIMATIC S5 Programmable =
Logic Contraller

Ready S7-LAN/MPI-LAN/MPI-USE (MPI) K 343 ¥ 362 Insert |Chy
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9. If you right click on your S5 you have to open its Object Properties at Interfaces
where you project an "Ethernet” with the steps that will follow now.

Ethemet port(1)

Industrial Ethemet 132.168.1.162 Ethemet(1)

[ Properties -SIMATIC 55 ==
' General  Interfaces |
Name Type Address Subnet I
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Mew. .. I Properties... Delete
QK | Cancel Help
Properties -SIMATIC S5 (=]
" Genersl  Intefaces |
IName | Type | Address | Subniet |
Mew Interface - Type Selection @
Type: Induztrial Ethernet
MPI
FROFIBUS
FTP
MNew... Delete
k. I Cancel Help |
QK | Cancel | Help
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10. Type the IP of your S5 — LAN gateway in at “"Parameters“ and confirm
everything with OK so the Object Properties are closed again.

-

Properties - Ethernet interface @

' General  Parameters |

¥ Set MAC address / use 150 protocol

If @ subnet is selected,

MAC address: I ! 1 the nest available addresses are suggested.

¥ IP protocol is being used

IP address: ||152.155.1.152 | [ Gateway
* Do not use router
Subret mask: |255.255.255.0
i |se router
Address:
Subnet:
— not networked — Mew... |
Ethemet(1)
Properties. .. |
Delete |

rcel | o |

11. Mark your CPU that's projected in you S7 by clicking. You can generate a new
connection now by double clicking below on your connection table.
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%‘% NetPro - [S7-CP (Network) -- C\Program Files\..\StepT\s7 proj\57-CP]
%ﬂ Metwork  Edit Inset PLC  View Options Window Help

[E=H =R 55

= (& %

i =] 8| & S BEk
MPI(1) 1 & ozl
MPI Find: it ]
PROFIBUS(1) Selection of the network
R( 15 E
PROFIBUS -2 PROFIBUS DP
-39 PROFIBUS-PA
fa a5 PROFIMNET 10
Ethernet(1) i § Stati
Industrial Ethemngt el - g
n L T B Other Station
=1 |SIMATIC S5(1)
] -2 Subnets
< i | +
Local ID Partner ID Partner Type Active connection partner Subnet -
Insert Mew Cennecticn Ctrl+M
Download selected connections
Show/Hide Columns 3
COptimize Column Width
Display Columns...
2
SIMATIC 55 Programmable =
= | |Logic Contraller
Inzerts 2 new connection in the connection table. S7-LAN/MPI-LAN/MPI-USE (MPT} 0 from 0 selected [Insert |Chg

12.Select the S5 — SPS that got projected earlier and "ISO-on-TCP-Connection” as

Connection Type.

Connection Par

Inzert Mew Connecticn

trer

-

=3

=

Froject:

SIMATIC 55(1)

It the current project

Unzpecihied

- |l broadcast stations

All ulticast stations

% I unknown project

|s7-cP

Station: |

|SIMATIC S5(1)

Connection

Type:

I+ Display prof o

| 150-0n-TCP connection

on-TCP connection
Paint-ta-point contection
57 connechion
57 connection Fault-talerant
TCP connection
UDP connection

%

Help
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13.By confirming with OK the properties of the connection will open, where you have to
set up the "Active connection setup" checkbox at "General Information”.

Properties - I50-on-TCP connection @
General Information | Addresses | Options | Overview |  Status Information |
Local Endpaoint Block Parameters
1D {hex): 0001 ADSD 1—D
Name: |ISO-|:|n-TCF' connection | VWi16H0100—ILADDR
Via CP: |CP 3431 (R0/S4)
Route...

v Active connection establishment

14.At “Addresses“ you have to set up the same "TSAP" that you already have set up
in your S5 — LAN Manager for your S5 — LAN gateway.

F =

Properties - IS0-on-TCP connection @
General Information Addresses | Options | Overview |  Status Information |
Local Remote
IP {dec): 192.168.1.161 192.168.1.162
TSAP (ASC): [1234] 1224
TSAP (hex): 131.32.33.34 131.3233.34
TSAF length: 4 4

S5 - LAN Gateway
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lll. Load blocks into the SPS

1. Start your programming software and open the S5D - file ,,S7- CpanS5 -
Gateway” .

2. Establish a connection to your S5 — Gateway module and load all blocks (OB1,
FB55 and FB56) into the SPS. The blocks DB20 and DB100 are generated
automatically.

3. Open the S7P - file ”S7-CPanS5 - Gateway“.
4. Establish a connection with your S7 — SPS and load the blocks (OB1, FB1, FC5,
FC6 and DB10) into your SPS.
IV. Starting the sending cycle

S7 - control:

At the following example the DB10 is getting used as configuration — DB. M0.0 controls the
sending and the receiving. If M0.0 equals "1 20 bytes of the DB10 starting with DWO are
getting sent and granting access to the receive buffer DB10, starting with DW100 and the
length of 20 bytes.

CALL "AG_SEND"

ACT : = MO.0
ID: = 1
LADDR: = W#16#0
SEND : = P#DB10.DBX0.0 BYTE 20
LEN : = 20
DONE : = M15.0
ERROR: = M15.1
STATUS: = MW 11
O M 15.0

@) M 151

R M 0.0

SPB noER

L MW 11
noER: SET

CALL "AG_RECV"

ID:=1

LADDR: = Wi#16#0
RECV : = P#DB10.DBX100.0 BYTE 20
NDR : = M20.0
ERROR: = M20.1
STATUS: = MW21
LEN : = MW23
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O M 20.0

O M 20.1
S M 0.0
S5 - control:

At the following example the DB20 is getting used as configuration — DB. M10.0 controls
the sending and receiving. If M10.0 equals "1, 20 bytes of the DB100 starting with are
getting sent. M12.0 granting access to the receive buffer starting with DW100 for 20 bytes.

:SPA FB 55
Name :S5L_SEND
JDBN : KF +00020
JDBW : KF +00000
STYP : KC D
SDBN : KF +00100
SBEG : KF +00000
SLEN : KF +00020
ACT M 10.0
LEN KF +00020
DONE : M 11.0
ERR : M 1.1
STAT : MW 20

:SPA FB 56
Name :S5L_RECV
JDBN : KF +00020
JDBW : KF +00000
RTYP : KC D
RDBN : KF +00100
RBEG : KF +00100
RLEN : KF +00020
ACT M 12.0
LEN MW 24
NDR : M 13.0
ERR : M 13.1
STAT : MW 22

Set the inputs E8.0 and E9.0 to ,,1“ to start the cycle.

V. Testing of the structure

1. Open the DB100 of your S5 — SPS and type in any value for the first 20 bytes.

ge.:(1,2;3;4;5;6;7;8;9)
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X DB 100 - C:\DOKUMENTE UND EINSTELLUNGEN\..\S5ANS5-GATEWAY\S5ANS5-.... [= |[B](X]

L

L= = BN I = L
mE EE EN EE EN EN EN NN EN NN EBN

2. Open the DB10 of your S7 — SPS and type in any value for the first 20 bytes and
start the cycle, so you later can see changes of the values at the communication
immediately.

ge..(1;2;3;4;5;6;7;8;9)
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KOP/AWL/FUP - [DB14 -- Erreichbare TeilnehmeriMPI = 5 (direkt) OMLINE] Q@E‘

{F Datei Bearbeiten Einfligen Zielsystem Test Ansicht Extras Fenster Hilfe -8 x
8|76 ®]>2] |12 ] )
Dz |d| & &lse| o | [ im
Adresse |Name Ty Eae” gswert |ARtualwert EKommentar s
0.0(STATO[1] WORD Wila#0 1641
2.0(5TATO[2] WORD Wila#0
4.0(5TATO[3] WORD Wila#0
&.0(5TATO[4] WORD Wila#0
8.0(STATO[5] WORD Wila#0
10.0|5TATO[&] WORD Wila#0
12.0|5TATO[7] WORD Wila#0
14.0|5TATO[E] WORD Wila#0
16.0|5TATO[9] WORD Wila#0
18.0|5TATO[10] WORD Wila#0
20.0|5TATO[11] WORD Wila#0
22.0|5TATO[12] WORD Wila#0
24.0|5TATO[13] WORD Wila#0
26.0|STATO[14] WORD w1630
28.0|STATO[15] WORD w1630
30.0|STATO[16] WORD w1630
32.0|STATO[17] WORD w1630
34.0|STATO[1E] WORD w1630
36.0|STATO[19] WORD w1630
38.0|STATO[20] WORD w1630
40.0|STATO[21] WORD w1630
42.0|5TATO[22] WORD w1630
44.0|5TATO[23] WORD w1630
46.0|3TATO[24] WORD w1630
48.0|STATO[25] WORD w1630
50.0|STATO[2E] WORD w1630
52.0|STATO[27] WORD w1630
54.0|STATO[2E] WORD w1630
56.0|STATO[29] WORD w1640
58.0|SIATO[30] WORD w1640 WEla#0
#0.0|STATO[31] WORD w1640 WEla#0 ~
< >
L&dt aktuellen Baustein in Ziglsystem, @ RUMN Einfg |And

3. Save your blocks and set the values of your inputs E8.0 and E9.0 in your S5 -SPS
to ,,1* and start the cycle.

[d STEUERN VARIABLE
IMark | Adresse | Art | Wert Kommentar |
* E 30 KM 1
& E 5.0 KM 1
|
< >

4. Open your “NetPro“ window again and again mark your CPU. Activate the
"connection status“. The connection status of your connection should be
established below now.
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@Netpm - [Si beispiel (Verbindungsstatus) -- C:\Programme\...\Step7\s7proj\Siemensb ONLIME] _

98 Lotz Bearbeiten Einfiigen Zielsystem Ansicht Extras Fenster Hife

= & 8 LY

Ethernet
Industrial Ethemet

WP
WP

PROFIEUS
PROFIEUS

SIMATIC S5(1)
5]

1

£ ?
“erbindungsstatus |L0kale IC  |Partner IC Partner Typ Aktiver Yerbindungsaufbau Subnetz b
aufgebaut 0001 A0:50 SIMATIC S5(1) 150-0n-TCP-Yerhindung ia Ethernet [IE]
established

5. Open like mentioned before the “"Diagnose window" at the object properties of the
“CP*. Start the "Cyclical Actualization” and watch at your “ISO-on-TCP-
Connection*“ the statistic where the sent and received messages are getting count.
That helps to check, if your connection is established and working.
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[ NCM 57-Diagnose - CP 343-1 074 3 ONLINE M=E3

Diagnose Betriebszustand Diagnosepuffer  ansicht  Extras  Hilfe

=s[2 | Ser| o[ E|
@ Baugruppe
+- B2 |ndustial Ethernet
@ Betriebszustand Werb-Nr.: 1 Partner &dresse: 192.168.1.54
Diagrnosepuffer Werbindungszustand: aufgebaut
- l?j Verblnungen _ E mpfangszustand: ‘Warten auf Empfangsdaten
T |-0n-TEF‘-Verb-2 Sendezustand: [ atentransfer uber Ethernet check If th e pa rtner ad d ress
[E] Stabistk 57-Verbindungen Lokaler TSAP [ASCI): 1234 i S CO rre Ct
Lokaler TSAP [HEX): 31.32.33.34
Partrer TSAR [ASCI): 1234
Partrier TSAP [HEX): 31.32.33.34
Statistik.
Erfalgreich gesendete Machrichten: B2
Micht erfolgreich gezendete Machrichten: 0
Empfangene Machrichten: B2

Driicken Sie F1, um Hilfe zu erhalten.

6. Open the DB100 of your S5 — SPS and the DB10 of your S7 — SPS and check, if
the values of the 20 bytes that you have configured for each SPS in the DB100 and
DB10 starting with DWO match with the ones starting with DW100. If that's the case
the communication between S5 and S7 have been processed with success.
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[ DB 100 - AG

The marked bytes should be the same, like the ones that you have configured in the DB10
of the S7 — SPS starting with DWO.

KOP/AWL/FUP - [DB14 -- Erreichbare TeilnehmeriMPI = 5 (direkt) OMLINE] E@E
{3 Datei Bearbeiten FEinflgen Zielsystem Test Ansicht Extras Fenster Hilfe — | & |x
S [3s|®|e|o-|i2[on|
w2 || S| s |5|@] of| cildal [ o D »?|
0[STATO[43] WORD WEl6#0 WEles0 =
STATO[44] WORD WEl6#0
STATO[45] WORD WE1630
90.0|STATO[46] WORD WE1630
92.0|STATO[47] WORD WE1630
94.0|STATO[48] WORD WEl6#0
0|STATO[43] WORD WEl6#0
STATO[50] WORD WEl6#0
STATO[51] WORD WE16#0
102.0|STATO[52] WORD WEl6#0
104.0|STATO[53] WORD WEl6#0
106.0|STATO[54] WORD WEle#0
108.0|STATO[55] WORD WEl6#0
110.0|STATO[56] WORD WEl6#0
112.0|STATO[57] WORD WEl6#0
114.0|STATO[58] WORD WE1630
116.0|STATO[59] WORD WE1630
118.0|STATO[&0] WORD WE1630
120.0|STATO[&1] WORD WEle#0
122.0|STATO[&2] WORD WEl6#0
124.0|STATO[&3] WORD WEl6#0
126.0|STATO[&4] WORD WEl6#0
28.0|STAT0[65] WORD WEl6#0
130.0|STATO[66] WORD WEl6#0
132.0|5STATO[&7] WORD WEl6#0
134.0|STATO[6E] WORD WEl6#0
136.0|STATO[69] WORD WEl6#0
138.0|STATO[70] WORD WEl6#0
140.0|STATO[T1] WORD W#16%0
142.0|STATO[72] WORD WE1630
144.0|STATO[73] WORD WE1630
146.0|STATO[74] WORD WE1630 a v
< >
Driicken Sie F1, um Hilfe zu erhalten. @ RUN Einfg |And
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The bytes starting with DW100 should be the same, like the ones that you have configured
in the DB100 of the S5 -SPS starting with DWO.
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