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1. TDC IE communication introduction

TDC system is the newest digital control system of SIMADYN D family and it has the
highest quality in the SIMATIC control system family.

As one part of TIA family it has powerful communication function. The system provides the
MPI communication protocol, Profibus communication protocol, Ethernet communication
protocol. It is easy to communicate with other simatic product, for example S7-300, S7-400,

HMI and drives product.

For Ethernet communication, the hardware platform is CP51M1 which supply a standard
RJ45 Ethernet interface; the old interface CP5100 is discontinued as per Aug. 1 2005.

For communication task, system can exchange process data with other TDC system or
PLC S7 system through CP51M1 module.

For communication protocol, TDC system supplies TCP/IP protocol and/or UDP protocol.

For transfer modes, refresh mode, handshake mode, multiple mode and select mode are

available for selection.

For net speed it can work with 10Mbit and 100Mbit network, the module can automatically

sense the net speed.
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2. TDC configuration steps

2.1 Hardware configuration in SIMATIC Manager

2.1.1 Create a new S7 project

K JsIMATIC Manager - [400TCP_T -- C:4 TEST_PROJECT)SIMADYN D' 400TCP_1]

% Edit Inser: PLC Wiew Options ‘Window Help
' Cirk+H I\lnFiIten ~1%| %8|@)|

‘Mews Project’ wizard. .,
Cpen. .. Chel+O E SIMATIC TDC-5tation %]

Open Version . Project...
Close

III|||—_||

rultiproject 3

a7 Memory Cad 3
temory Card File 4

Save As... Crl+5

Delete. ..
Reorganize...
Manage. ..

archive..,
Retrieve. .,

Print L4
Page Setup...

Labeling Fields...

Print Setup. .,

1 400TCP_T (Fraject) -- CATEST_PROJECTYSIMADYIN DY400TCR_1

2.1.2 Insert a TDC station
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W/ SIMATIC Manager - [400TCP_T -- CA\TEST_PROJECTASIMADYN D)\400TCP_1]

&P File Edit Insert PLC View Options ‘window Help

Dlo| 88| 4]l dal [ =l S|l om R
b VO (o & SIMaTIC 400 ] SIMATIC 400021 (] SIMATIC TDC-Station
=g S cut i field
- CIM O CorH-C
=117 Pacte ZErl4-y,
D7 e Del

Imserk Mew Obiect
PLZC

Rename FZ
Object Properties, ., Alt+Return

SIMATIC 300 SCation
SIMATIC H Skation
SIMATIC PC Skakion
Other skation
SIMATIC 55

PGEIPC

MFI

PREOFIELS
Industrial Ethernet
PTR

57 Program
M7 Program
D7-5YS proagram

2.1.3 Select hardware configuration in SIMATIC Manager, double click to open it

W SIMATIC Manager - [400TCP_T — CATEST PROJECTHSIMADYN DY300TCP_17]

5B Fle Edit Insert PLC  Miow Options  Wwindow  Help

D || 22)aw] % |os]es]| sal [ 2]

:EIEIIthFiIh:r) :JEI %EIIE

=1 400TCF_T {]
EEH SIMATIC 400(7] {3 ooPm
5 SIMATIC AD00[Z2] @ pozPoz
= % SIMATIC THIC-Station

= |§E DofPo
! e[} oozroz
= [ofl D7F-5%'S program

2.1.4 Insert the subrack, CPU, communication board CP51M1 and other module from the
hardware catalog
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Keep the same type with which is used in the sub rack.

@EHW Config - [SIMATIC TDC-Station {Configuration} -- 400TCP_T]

E“]Station Edit Insert PLC Wiew Options Window Help

Dlz|=[2 8 S s [0 =] %8 a2l |

o) so0a

1 [ DO1PO1 -
11 D0l 1

2 [} po2ro2

21 [P D021

3

[

5

5 |[EDos

7

B

3

10

11

12

13

14

15

16 |7 D1600C

xi |B o -
xz |@ oz

7

18 |[7 D1800C |

1] |

| Prfile | Standard

w5 PROFBUS DF

B2 PROFIEUS-PA
SIMADYN D
SIMATIC 300
SIMATIC 400
SIMATIC PC Based €
B, SIMATIC PC Station
=-F@ SIMATIC TOC

:I:| @) 4000

Order number
GDD1600-0BAD
EDO1E10-04H3

6DD1600-0BAD

L E]

CPUS50
MCE21
CPUS50

WACE

E“] Station  Edit Insert PLC Wiew Options ‘Window Help

Dlz|=[2 & 8 salia| [ =] %] 2l

1 x|
1.1
2 Propertiesl Addressesl Basic clock cycle  Cyclic tasks |Alarm lasksl
21
3 .
1 —Sampling times [ T0: 1.0 ms ]
5 T1 = ome [(1470)
£ |[EDos
7 I ] = oms (2xT0)
5
9 [ £4.0 = me (B4xT0)
10
}12 T4 1280 = me (128x70)
1 15 = ms [1024270]
11 [10240 =
15
16 |[% D1600C
xi |@ b7
X2 |@ pez
17
18 | D1800c
4]
ﬂﬂ @) 4000
Type Order ru
CPUS50 _ |6DD16I
MC521 EDDTET
CPUS50 _ [6DD16!
[t ROMIRTI

= Profile [Standard

w5 PROFBUS DF

B2 PROFIEUS-PA
SIMADYN D
SIMATIC 300
SIMATIC 400
SIMATIC PC Based C
-8, SIMATIC PC Station
=-F SIMATIC TDC
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For CP51M1, we need to define the module name firstly

Eﬂ;Hw Config - [SIMATIC TDC-Station {Configuration) - 400TCP_T]

E“] Station Edit Insert PLC Wiew Options  ‘Wirdow Help

Dle|=-2 % S saiaf [ =] %] 2|

| Erofile [Standard
1 i DO1PO1 = =2 BROFIBUS DP
11 |@ DOl B PROFIBUS-PA
2 [} DO2P02 | ] SIMADYM D
e (o swaricem
el _ SIMATIC 400
4 Propeties | ] SIMATIC PC Based
i} 1B SIMATIC PC Station
6 |[EDE Shartname: CP5100 s
7 Industial Ethernzt module for TCP/P and UDF, auto-s=hising 10 ;l
i bbit/100 Mbit
3
10 =l
172 Drckr N BDD1861-04E0
12 MName:
14
15 Imerface
16 |[% D1600C Tupe: Ethamet
e Lo fddress: 140.80.0.2
xz |@ pws
O net: Pioperties.. |
Conment: J

Type Order rm

CPUS50 _ |GDD16I

MC521 EDD1ET S I Cancel | Help |

CPUS50 _ |GDD16L

MCEZ1 EDDTE10-08H3 |

E“]Station Edit Insert PLC View Options Window Help

=|=-(2 %) & s [/ =] %8 A2

i
| Erofile IStandard
i DO1PO1 & !ﬁ'ﬁ! FROFIEUS DP
1 DOt _1 22 PROFIBUS-PA
2 [l poz2ro2 | SIMADYN D
[ SNTIC 0
3 SIMATIC 400
y iy e
] . SIMATIC PC Stati
N [T General  Parameter | ~ SMATICTDC
%
]
3
10
11 Router———————————
12 IP-Address: 140.80.0.2 & Use no router
13 .
= Subnet mask: |255.255.DDD.UDD il e
L Address: IUUU.DDD.DDU.DDD
16 |[% D1600C
X7 0I5 1 Subnet;
Xz D5 2 e,
Froperties.. | J
4] |
[elete =

Type Order i 0k I Cancel | Spnly | Help |

CPUS50 BDD16I

MC521 EDDIGN! L R ]

CPUS50 6DD16L

MCE21 EDD1610-04H3 |
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2.1.6 Save and compiled the hardware configuration

Eﬂ;Hw Config - [SIMATIC TDC-Station {Configuration) -- 400TCP_T]

E“] Station Edit Insert PLC Wiew Options

B Mew..., Chrl+-n
= Open.. Chr+O

Open Offline <-= Gpen GNLIME
Close

Window  Help

@l %2 v

Save

and Compile

Properties., .

Import. ..
Export. ..

Consistency Check Chrl-ale+k
Chedk GR Zompatibility CErl-alb4-F

Print Preview. ..
Page Setup. ..
Prink Setup. ..

Print. .. Chrl+P

1 400TCP_TYSIMATIC 400(2)
2 400TCP_T{SIMATIC TOC-Station
3400TCP_TiSIMATIC 400{3)
4 400TCP_T{SIMATIC 400{1)

Exit

Alt+F4

<

= :
= Brafilz I Standard

:I :l (@ A000

Tupe Order number

CPUSS0 6DD1600-0BAD

MCE21 EDDIE10-04H3

CPUSS0 6DD1600-0BAD

MCE21 EDD1E10-04H2

2.2 CFC programming

2.2.1 Insert a CFC program in SIMATIC Manager, double click it to open it

[ SIMATIC Manager - [400TCP_T -

\TEST_PROJECT'SIMADYN DY400TCP_1]

5P File Edit Insert PLC Wiew Options Window  Helo

W BROFIBLS DP
B2 PROFIBUS-PA
] SMADYND
] SIMATIC 300
SIMATIC 400
] SIMATIC PC Based (
B, SIMATIC PC Station
] SIMATIC TDC

Dl

3}
Fl-[e7] D7-5YS program

5| 22| o (@) s[5 2 2

[ Mo Fiter »

7| Zis| ==iml v

] SIMATIC 400(1] Cipen Dbjact ChrleAlE+0
= SIMATIC 400(2)
=B cPU a8z 0P T At CErE
-{z1] 57 Frogram(2] Copy Chrl+-C
e fE CP 44217 Paste 4y
=] SIMATIC TDC-Station = —

=i potPm

Frogiam [DO1FO1
‘o m] Charts i
i D0ZPOZ Prink

Rename

Ohiect Properties..,

Fz
Alb+Return
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2.2.2 Insert the TCPIP communication block into the chart, define the connection address

which is set in the hardware configuration and select the proper cycle time

EGLCFC - [TCP -- 400TCP_T\SIMATIC TDC-Station\DO1P01Y,..]

[0 Chart Edit Insert CPU Debug View Options Window Help

D@ o (mle| Dol 2] el 8(0x=1=| 5| BT [ = &lQ ==m el
T B

) Mew Chart
B Mew Tent

-4y Logic FB
I'FI Q FoinkCom

[ @ Servics

B Q Spec Com

i fece
i @om

i @elos
----- {T @LocaL
..... @MPL

..... s
@PRODP
----- MSRACK

TGP
BTCRIP
TCPAIP Couplin

TDAEREG

WinCCPMC

] symTrace
Other blocks

=
9696

2.2.3 Insert the send function block CTV_P, define the connection:

CTS P51M1 hardware address which is set in hardware configuration

AT channel name.protocol type—CP51M1 port number.partner IP address—partner port
number, for example: "'TRAN.T-02004.192168000003-02002’

MOD normally we select handshake mode

EN set to 1 to enable the FB

NBY define the telegram length in bytes
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ﬁEFE - [TCP -- 400TCP_T'SIMATIC TDC-Station',DO1PO1Y,...]

[% chart Edit Insert CPU Debug View Options Window Help

Dl 3ol [ o[tE Fl el 3 ]xd=1= = B0 L - &lal BEm e

[ Mew Chart
L Mew Text
-8 All blocks
(- Arithm,
(- Cartrol
(- Canvert
£
£
£
£

- @ [JOFB
]Q Logic FB
]Q PoinkComn
]Q Service

AT BO|— [—]Q Spec Com
'H;_ - ’é‘:‘n ..... j— @CPN
4T me®r _—{ __—— ] o j‘ @DPH
----- B @ o
~{ @LocaL
-4 @mpr
-4 @msc
-4 @proDP
~f @srack
et
~fF @tce
I @1crp
O @RI
H Q Std.com
@ Winccpmc
@ symTrace
Q Other blocks

TRF

CTU_P

rvansmit via Pol
EEEEEE oW cTs
STRAN . T-22004 148 |3

e = 1
=|
1

2.2.4 Insert the DWR_D block to write the communication content to the communication
buffer

Here we can define the offset in the communication buffer by set connector1/2. The final

result is the sum of offsetl and offset2.

For connector SWP we set it to 1 if it communicates with a PLC.

The data we try to send is set in connector X, here is 44 as an example.
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28.CFC - [TCP - 4D0TCP_T\SIMATIC TDC-Station!,DO1PO1Y...]
[ Chart Edit Insert CPU Debug View Options ‘Window Help

Dl|@| s |o|e| B 5l 2l el 9=+ x| B0 = alal BBml vl

- [f% Mew Chart
Mew Text

-6 Al blocks
(- Arithm,
(- Contral
Q Corwert
@ 1joFe
(-4 Logic FB
(-4 PointCom
T (- Service

DUE_D Q Spec Com
Write DIMT wia
[+ il
oy PT [ aF B Q Stfj e
TCPIAZISTRF | | F [ YF_ Wl % WInCCPMC
PIE PtrBuffsr ?_ EL Q symTrace
44} [+ Other blocks

For receive part, we can do it in the same way.

For connector AR of CRV_P, we do not need to define the partner IP address—partner port

number.

2.2.5 Compiled the program and download it to the memory card and restart the system

3. S7-400 configuration steps

3.1 S7 hardware configuration

First insert the S7-400 station, and then open the hardware configuration to insert the

modules which are available on the sub rack.

A&D Service & Support Page 12-20



iemens

Excellence in
Automation & Drives:

SIEMENS

FIJ%HW Config - [SIMATIC 400(2) (Configuration) -- 400TCP_T]

Eﬂ] Station Edit Imsert PLC Wiew Options ‘Window Help

D|&(e-® %) & sinja| [ = 28] wel|

T
i PS5 407 104

3 CPU 416-2DP

OF
CP 443117
DO32:DC24/0.58

mmwmmé

<]

R e URGE

Slot Module Order number Firmware | MPl address | address | O address Comment I
1 PS5 407 104, BEST 407-0KAD -04A0
3 CPU 416-2 DP GES7 416-2XL00-0AB0 2

For CP443-1 module we need to define the IP address and subnet mask.

The IP address will be used in the CFC program.

3.2 network configuration in the Netpro software

Open Netpro under hardware configuration menu

@;:HW Config - [SIMATIC 400({2) {Configuration) -- 400TCP_T]

E“]Station Edit Insett PLC Wiew | Options ‘Wirdow Help

D[22 5| &

Customize...

Ctrl+-alt+E

FProfile | Standard

FROFIBUS-PA
SIMADYH D
SIMATIC 300
SIMATIC 400

@ SIMATIC TDC

Spedfy Module..,
Configure he

1 i PS 407 104, Syribol Tatle CEElAIET
Repork System Error..
& LEUEL-2 D Edit Catalog Profile |
Update Cazalog
L. Install H Updates ...
5 [] DO32:DC24v/0EA Install New GSO...
; Impaort Station GSC...
9
-
1] | 3
] e
Slat odule Order number Firmwars | MP| address | addiesz | @ address | Comment I
1 PS 407 104 BEST 407-0KAD-04450
3 CPU 416-2 DP GES7 416-2XL00-0AB0 2

-
| Brofile IEtandard
El"%'s[ FROFIEUS DF

-39 PROFIBUS P&

o[ SMADYN D
SIMATIC 300
SIMATIC 400

] SIMATICPC Based(
SIMATIC PC Station
B SMATICTDC

A&D Service & Support
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%%-:Netprn - [400TCP_T {Network) -- C:4 TEST_PROJECT,SIMADYN D'\ 400TCP_1]

B8 petwork Edb Insert PLC Yiew Options Widow Help

29 (% 8| o) il 5] 9|2 Bl

Ethemet(1)
Industrial Ethemet

MPI(1)
MPI

SIMATIC 400(2) ____|SIMATIC TDC-Station

4

| Ta di lavs tha H tahkla 1 ralart o Aul ki

Select the CPU in the SIMATIC station and insert a new connection,
Select unspecified station and

TCP connection, press apply button.

2ENetPro - [400TCP_T (Network) - C:\TEST_PROJECT',SIMADYN D' 400TCP_1]

%gNetwnrk Edit Insert PLC View Options Window Help

29 (% & =le| dld| & 0S| Bl@ 1]z
Ethernet(1) !
Industrial Ethernet

MPI(1)
VP iorert vew Connection

i~ Cannertinn Partner

X

EI--@ In the current project
=-8p 400TCP_T

=] SIMATIC 400(1)
© Lo crug12a
) SIMATIC TOCStation
- [Unspecified)
All broadeast stations

o A muilticast stations
@ In unknown project

SIMATIC 400(2) SIMAT

CPUSSH

*
2 2 Froject: | :

Statior: |[U nzpecified)
i |

r~ Connection

Type:

ki

ILocaI [0} |Par1ner o} |Par1ner

¥ Display properties before insering

L

|Par.ner address

A&D Service & Support
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Select the ID number, record the address LADDR.
Both of them will be used in the S7 program.

Zh:NetPro - [400TCP_T (Network) — C\TEST_PROJECT\SIMADYN DY 4001CP_1]

%gNatwork Edi Insert PLC Wiew Ophions Window Help

(9 % 8 e lul 8 @] @l
Etherneat] 1} 1
Industrial Ethernet

MR
MiP
Properties - TCP connection : X|
General Infarmation | Addresses I Dptionsl Overview I Statuz|nfarmation |
—Local Endpoit—————————  —Block Parameters
10 [hex): >
Name:  [TOPcormectonts WH1EH3FFS— LAIDR

SIMATIC 400(2) Via CF; ICP 443-11T - [R0.55]
H Route... |

V¥ Active connection establishment

[~ Use FTP protocol

Cancel | Help |

K1

| Local ID Fartner I |Par‘trer

Type |Active connection par‘tne|5ubnet |Par‘tner acldress

Under address menu we need to set the local port number, partner address and port
number, press OK button to confirm the setting.

FH:NetPro - [400TCP_T (Network) — C:\TEST_PROJECT\SIMADYN D' 400TCP_1]

BﬁgNetwurk Edit Insert PLC Wiew Options Window Help
S9 [% & || bkl 8] o] Bjz@ 1]
1

Ethemet{1)
Industrial Ethernet

P
1P
Properties - TCP connection ll
General Infarmation Addresses | Dptions | Overview | Status [nformaion |

Paorts from 1025 through B5535 are available.
[For further parts, refer to online help)

Local Partrer

IP [deck 140.80.0.3

PORT [deck  [2000

SIMATIC 400(2)

Cancel | Help

Kl
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For other connection you need, you can do it in the same way.

Then we need to save and compile the configuration.

We need to download not only the hardware configuration, but also the Netpro

configuration to the CPU.

L‘.}%Netpro - [400TCP_T {Network) -- C:4 TEST_PROJECT,SIMADYN D'\ 400TCP_1] I
%aNatwork Edt Insert | PLC ‘iew Options ‘Wndow Help

ﬁlu |q|l,l,1| él II Download ko current project Selected Stations Chel+L

Upload... Selected and Par:ner Stations
BI=IRElE Stations thc Subnct
Ether |1§I( “ Activate Connection Status feTe;:Zd?onn;;:n::
| =
Industrial Ethemet Update Conrection Stetus. F5 m n __
Connections and Gateways

WPI{1) Madule Information, . Chrl+0
P Operating Mode.,, Ghrl+T

Clear/Resets .,

Set Time af Daw., .
Prepare Line Diagnostics, .

Display PROFIEUS Topology

Assign PE/PC
Undo PE/PC sssignment

_|SIMATIC TDC-Station

CPUSE0 | CPUSSD MPIDP (WP DR

Kl |

| Tn disnlav the rannectinn tahle nl zelert a dule r hi

3.3 Programming in the S7 CPU

For the industrial Ethernet communication we use the FC5 AG_SEND, FC6 AG_RECV
block.

These blocks transfer and receive the data on the configured TCP connection to and from
the Ethernet CP.

Here we made two FC separately for send and receive function, one is FC 30 for FC5, and
another is FC31 for FC6.

A&D Service & Support Page 16-20
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F_JSIMATIC Manager - [400TCP_T -- C:\TEST_PROJECT'SIMADYN D\400TCP_1]

%File Edit Insert PLC Wiew Options Window Help

Ol 837 & |E=|2 dal[o =

[ < Mo Fiter > =17| 38| @)

B30 x|

% 400TCP_T Object name | Symbaolic name | Created in language | Type | Size in the work me... | Author | Name [Heade
SIMATIC 40001) (9 System data 37 SDB
SIMATIC 40072) :

- cru a1e20P CYC_INTS 5TL Orgarization.. 40
g F;Eﬁ::re“s[z] &FC5 AG_SEND 5TL Furiction 575 SIMATIC  AG_SEND
: .3 Blecks &3 FCE AG_RECY STL Function 22 SIMATIC AG_RECY
;1]:.‘ CP 4431 1T £F FC30 STL Funct!on 148
m GIMATIC TOC-Station o FCH STL Function 132
D755 program £ DB30 DB DataBlock 2040
DB LB D ata Block 2040
"E’ VaT_1 VaT_1 Yariable Table

TL/FBD - [OB1 -- 400TCP

{3} File Edit Insert PLC Debug ‘iew Options Window Help

D[c(e-0] 8 (ml@| o sl [ o] <) [OE 2 dHolEls =] x|

|Contents OF: EnvironmentiInterface’ |

-
0Bl : "Man Program Sweep (Cycle)™ j HHY pewy network,
Comment: ‘
{3 SFB blacks
4l rulkiple instances
Conment: ‘ 4l Libraries
ZALL FC 3l /4 BECV
ZALL FC 30 /4 BEND
qOP 1]

A&D Service & Support Page 17-20
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For FC5, we need to define:

ACT: set it to one to trigger FC
ID: connection ID number which is set in Netpro
LADDR: CP module start address which is set in hardware configuration, also

available in Netpro. The address is in HEX mode, for example 3FF8,

SEND: set the transfer data address and buffer length

keep the format for example P#DB31.DBX100.0 BYTE 8
LEN: numbers of bytes to be send from the transport data area with this job
DONE: bit signal for executed status

For error evaluate we can check the connector Error and Status. For the status code we

can get detail information in the FC5 description documentation.

BEHLAD/STL/FBD - [FC30 -- 4D0TCP_T}SIMATIC 400(2)\CPU 416-2 DP]

i} File Edit Insert PLC Debug Wiew Options Window Help

D|(e-8] @ &|ml@| o] el [ @] < BE kel ol =] K|

|Conkents OF: "EnvironmentiInterface |

FC30 : Zenden/send j T e SRR
SIMATIC 400 Station 2 ~{g3 FE blacks
[#-{£8 FC blocks
Sends data wia TCP transport connection with ID=2. ~{£8 SFB blocks
{28 SFC blacks
il rulkiple instanc
m: Trcle: (-4l Libraries

Comment:

o i 50.0
on i 50.
k3 n 50.0

o

CALL "AG_SEND™ £ /AG_SEND
ACT :=M50.0
i HE
LADDR :=W#l6#3FF5
SEND  :=P#DE31.DEX100.0 BYIE &
LEN =4
DONE :=Ml.2Z
EREOE :=M1.3
STATUS: =MWZ34

Hetwork 2 : Title:

Comment:

For FC6, we can do it in the same way.
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HELAD/STL/FBD - [FC31 -- 400TCP_T'SIMATIC 400{2)',CPU 416-2 DP]
i} File Edit Insert PLC Debug Yiew Options Window Help

D[S(e-(E] 8| % |m=l@| of«| el = @] < O g2l A0l w | 2]=] s

|Contents OF: 'EnvironmentiInterface’ |

=
FC31 : receiwve j W
SIMATIC 400 Station 2 {28 FE blocks

(g8 FCblocks

Feceives data wia IS0 transport connection with ID=3.
Data are accepted in DE30.

: Al Mulkiple instance
- il Libraries

Comment:

CALL "4l RECYV™ //AG_FECY
o =3
LADDE :=W#l6#3FFS
RECV :=P#DE30.DEX100.0 EYTE &
HNDE. :=Ml.0
ERROR :=Ml.1
STATUS: =MUZ232
LEN s =MwUz30

EE

Hetwork 2 :'litle:

Comment:

Because we use DB30 and DB31 in the program FC30 and FC 31, we must insert these
two data block and download it to the CPU.

4. Physical connection

TDC side: CP51M1 supply RJ45 interface

S7 side: CP443-1 supply RJ45 interface

Between the double sides we need a Switch to connect.
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