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to Siemens® COROS® HMI Units

This document describes the configuration and installation of the CTI Profibus-DP SFSUB Driver
for communications with COROS® OP/TP devices using the SIMATIC® 505 L2DP and/or
Windows® CE-based panels using SIMATIC 500/505-DP drivers The CTI DP-Driver.provides
direct interface from the CTI 2500 Series™ CPUs to the HMI units connected on the integrated
Profibus-DP network.
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devices, Profibus-DP networks, and PLC programming. These programs are used for installation
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Software Usage Policy

This software is free.You can use it in any number of applications without charge. The only
requirement is that you must include the copyright statement included in the first line of the
SFSUB program in each installation.

Distribution Policy

You are allowed to make as many copies of this software and/or documentation as you wish and
distribute it in its original form to anyone with no charge. You are specifically prohibited from
charging for any such copies, and from including the software and/or documentation with other
products without prior written permission.

Upgrade and Support Policy

CTI does not ensure this free software to work flawlessly in all applications. Limited support will
be provided to users. Efforts will be made to fix bugs and incompatibilities when reported.
However, the timing for these fixes and/or new version releases is left entirely to the discretion of
CTIL

Disclaimer Notice

CTI distributes this document and software on an“AS-IS” basis and assumes no responsibility for
direct or consequential damages resulting from its use. They are provided without express or
implied warranty of any kind, including but not limited to the warranties of performance,
merchantability, or fitness for a particular purpose.

Good data processing procedures dictate that any program be thoroughly tested in each
application before relying on it for monitoring and/or control of a critical process. The user must
assume the entire risk of installing and using the software.
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1. Overview

This document describes the configuration and installation of the CTI Profibus-DP Driver for the
following Siemens® COROS® HMI devices:

1) RMOS-based Operator Panels (TD17, OPS, OP7, OP15, OP17, OP25, OP27, OP35,
OP37) and Touch Panels (TP27, TP37) using the SIMATIC® 505 L2DP V6.0 protocol..

2) Windows® CE-based Operator Panels (OP77B, OP170B, OP177B, OP270, OP277),
Touch Panels (TP170B, TP177B, TP270, TP277), Multi-Panels (MP270, MP277,
MP370. MP377), Mobile Panels (Mobile Panel 170, Mobile Panel 177, Mobile Panel
277) and SIMATIC®, SINUMERIC®, and SIMATION® Panel PCs using the
SIMATIC® 500/505-DP V6.0 protocol.

The CTI DP-SFSUB Driver provides direct interface from the CTI 2500 Series™ CPUs or
Siemens® Model 505-7202 Field Interface Module (FIM) to the HMI units connected on the
Profibus-DP network and configured for use with the protocols listed above.

The CTI DP-SFSUB Driver replaces the functions performed by the Siemens® 505-DP external
programs FAP.REC (via XSUBI1, XSUB2, and XSUB3) and/or HMI.REC (via XSUB1, XSUB4,
and XSUBSY). The Profibus-DP interface and PLC operations are executed in a single SFSUB,
and this program is called from the RLL using a single SFSUB box instruction. Therefore the
entire driver interface consists of one RLL network and one SFSUB program.

The CTI driver supports all of the Profibus-DP communication buffer sizes that can be
configured within ProTool/Pro® or WinCC® flexible. The SIMATIC® drivers.allow the 1/O
buffer to begin at any valid address. However, it requires that the Profibus-DP input/output
buffers be consecutive, and the output buffer must follow the input buffer.

Examples:
Profibus-DP Configuration for SIMATIC® 505 L2DP Protocol:

Input Output
32-Byte Buffers: WX1-WX16 WY17-WY32
64-Byte Buffers: WX1-WX32 WY33-WY64
120-Byte Buffers: WX1-WX60 WY61-WY120

Profibus-DP Configuration for SIMATIC® 500/505-DP Protocol:

Input Output
Tiny: 32-Bytes In / 22-Bytes Out WXI1-WX16 WY17-WY27
Small: 42-Bytes In / 22-Bytes Out WXI1-WX21 WY22-WY32
Middle: 64-Bytes In / 32-Bytes Out WX1-WX32 WY33-WY48
Big: 122-Bytes In / 64-Bytes Out: WX1-WX61 WY62-WY93

In addition, this solution allows.multiple HMI devices to be connected to the CTI 2500 Series™
PLC. A single SFSUB program supports multiple HMI units using either or both protocols, but a
separate RLL network is required to call the SFSUB (with different parameter set) for each HMI
unit.
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A Profibus-DP network configuration (created using COM-PROFIBUS® or COMET200®) can
be reused with the CTI DP-Driver without modification.

Chapter 2 describes the configuration steps required for HMI’s connected to the CPU via
Siemens® Field Interface Module (FIM).

Chapter 3 describes steps for use of COM-PROFIBUS® to create the Profibus-DP network
configuration for COROS® HMI units, merging the COM-PROFIBUS® “binary file” into PLC
program, and mapping the Profibus I/O using 505 WorkShop® or TISOFT.

Chapter 4 describes the same procedure for creatiion of network configuration for COROS®
HMI units and Profibus I/O mapping using 505 WorkShop® embedded Profibus configurator.

Chapter 5 shows steps for merging the CTI DP-SFSUB Driver into PLC applications using 505
WorkShop®.

Chapter 6 describes the procedure for merging the CTI DP-SFSUB Driver into PLC applications
using TISOFT V6/V7.

Chapter 7 includes details on the execution of the CTI DP-SFSUB Driver and provides tips on
achieving optimum performance and fastest HMI response times. Please read this section for
latest information regarding compatibility with CTI Series 2500™ CPU Firmware Versions.
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2. Use with Siemens® Field Interface Module (FIM)

This chapter describes the sepcial configuration steps required when Siemens® Model 505-7202
Field Interface Module (FIM) is used to provide the Profibus-DP interface to the Siemens® HMI
Unit(s). This setup allows the CTI 2500 Series™ CPU to access the OP 1/O buffers as though
each HMI unit was a single I/O module located in a Remote Base.

2.1. FIM Configuration

This section does not provide all of the details regarding setup and operation of the FIM. Please
refer to SIMATIC® 505 Field Interface Module User Manual (Order Manual No. 505-8124-5)
for complete description of the Field Interface Module.

The Field Interface Module must be setup to run the Profibus-DP application. Additionally, all
switches set to properly identify the Profibus Network Baud Rate, Remote I/O Base number, and
the Slave Address Range Selection.

Use the Siemens® 505-7202 Profibus-DP Configurator utility to set the I/O buffer size for each
the COROS® OP/TP unit to be connected to the FIM as shown in the following sections:

2.1.1. FIM Configuration for RMOS-based Operator Panels

This includes the following COROS® Operator Panels and Touch Panels:
TD17, OPS, OP7, OP15, OP17, OP25, OP27, OP35, OP37, TP27, and TP37

1/0 Buffer Size = 32 bytes (16WX/16WY):

gr: Edit Slave _Iol =

Slave/Slot #1
I:I [ Slave disahled (Noi polled
[ |

|
17373737 |
|

Edit
| Eait |
[ | o
vi[ |[ ] #Words @Bytes) _
. INOTE: # Words MUST include the s
slave Protocol firstword, (length of the new —
. . . Hoad Slave
& PROFIBUS-DP NORM d"‘g"“‘“";ﬁi“'g;‘ is updated — |
" ET200 V3.0 Help
" SPM V1.0 —
Cancel
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1/0 Buffer Size = 64 bytes (32WX/32WY):

Slave/Slot #1

[ Slave disahled (Noi polled

1l

|
FTITITFTITITITEY |
|

Edit |
| Edit|
[ ] ok
vi[ [ ] #Words @Bytes)
. NOTE: # Words MUST include the Ll
Slave Protocol firstword, (length of the new
. . . Head Slave
« PROFIBUS.DP NORM mg"“‘““,f;*gfﬁ“'},hﬁ“;‘ is updated —
" ET200 V3.0 Help
" SPM V1.0 —
Cancal
The FIM does not support 120-byte (60WX/60WY) 1/O buffers.
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2.1.2. FIM Configuration for Windows®-based Operator Panels
This includes the following COROS® Operator Panels, Multi-Panels, and Panel PCs:
TP170, OP170, OP270, MP270, MP370, PC670, and PC870

The FIM interface does not allow configuration of an odd number of WX/WY (word)
Inputs/Outputs. Therefore, the “Middle” I/O Buffer Size (32WX/16WY) must be used for
FIM applications. It is also required that the SIMATIC® 500/505-DP Driver Block
Length parameter be set to “Class B Middle”as well as the I/O Configuration as shown
below when using the FIM.

Slave/Slot #1
I:I [ Slave disahled (Mot polled
[ ]

|
[3F3FIF1F || Eai |
|

| Esit
[ ] o
vi[ ][] #Words @Bytes) —_
) NOTE: # Words MUST include the Hear
Slave Protocol firstword, (length of the new —
. . . Head Slave
« PROFIBUS-DP NORM mg"“’““::‘gi‘”g;‘ is updated — |
(~ ET200 V3.0 Help
" SPM VLD -
Cancel
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2.2. Remote I/O Configuration

The HMI units to be connected must contain ProTool® or WinCC® flexible configuration with
Baud Rate selection and Profibus-DP slave addressing the range supported by the FIM interface.
Check the FIM switches to ensure the proper Remote I/0 Base Number, Profibus-DP
Appplication, Baud Rate, and Slave Address Range are selected.

The ‘COMM’ LED is illuminated when the FIM is communicating with the PLC via the Remote
I/0 link. The HMI devices should be powered up and connected via Profibus cable to PORT 2
before proceeding.

The Profibus-DP I/O configuration used for the COROS® HMI units is initially read by the FIM
as an invalid Remote-1/O configuration. This configuration must be altered to word values using
the “Byte Matching” technique described in the SIMATIC® 505 Field Interface Module User
Manual.

The following screen shows the I/O configuration for HMI unit before modification:

Edit 1/0 Base %]

Channel: 1
Baze: 1 Enabled
140 Module Definition
Slat A0 Addr = hd W WY 5F
1 1 2 32 32 32 Mo
2 0 0 0 0 0 Mo Clear Baze
3 0 0 0 0 0 Mo
4 0 0 0 0 0 M
5 0 T 0 D g Mo Edit Slat...
E 0 0 0 0 0 Mo
7 0 0 0 0 0 Mo
g o o o 0 0 Mo Clear Slot
9 0 0 0 0 0 Mo
10 0 0 0 0 0 Mo
11 0 0 0 0 0 Mo
12 0 0 0 0 0 Mo
13 0 0 0 0 0 Mo Fead /0 Baze
14 0 0 0 0 0 Mo
15 0 0 0 0 0 Mo
16 0 0 0 0 0 Mo
Accept | Cancel | |

Select [Edit Slot] and enter the I/O configuration matching the 1/0 Buffer Size set in the FIM as
downloaded by the Siemens® 505-7202 Profibus-DP Configurator .
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2.2.1. Remote I/O Config for RMOS-based Operator Panels

This includes the following COROS® Operator Panels and Touch Panels:
TD17, OPS, OP7, OP15, OP17, OP25, OP27, OP35, OP37, TP27, and TP37

The following screen shows the modified I/O configuration for 32-byte buffers (16WX/16WY):

Edit 10 Base X
Channel: 1 Search Base...
Baze: 1 Enabled

Mext Baze
|20 Module Definition
St /D Addr X% Y WA wY  SF ey Sase
1 129 n n 16 16 Mo
2 i] 0 0 0 0 Mo Clear Base
3 ] i i i i Ma
4 ] i i i i M
5 0 a0 0 0 Ne Edit Slat...
5 0 n n n n M
7 ] i i i i Ma
g a 0 0 0 0 Mo Clear Slot
9 0 n n n n Ha
1n o 0 0 0 0 Mo E xpand Definitian...
11 ] i i i i Ma
12 ] i i i i Ma
13 0 0 1] 1] 0 Mo FRead /0 Baze
14 0 n n n n Ha
15 0 n n n n M
16 0 i i i i Ma
Cloze |

The following screen shows the modified I/O configuration for 64-byte buffers (32WX/32WY):

Edit 10 Base X
Channel 1 Search Base...
Baze: 1 Enabled

Mext Baze
10 Module D efinition
St /Daddr ¥ Y W wy SF Py liese
1 129 il il a2 32 Mo
2 0 il il il 1] M Clear Baze
3 0 il il il il Mo
4 0 i i i i M
: 0 00 o 0 Mo Ediit Slat...
B 0 1] 1] 1] 1] Mo
7 0 1] 1] 1] 1] Mo
a 0 0 0 0 0 Mo Clear Slat
9 0 il il il il Mo
10 o 0 0 0 0 Ma Expand Definition. ..
11 0 il il il il Mo
12 0 il il il il Mo
13 0 i i i i Mo Read /0 Baze
14 0 i i i i Mo
15 0 1] 1] 1] 1] Mo
16 0 1] 1] 1] 1] Mo
Cloze |
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When the FIM Profibus-DP slave configuration matches the I/O Module Definition within the
Remote I/O Base, the FIM ‘CFG” LED illuminates.

See Chapter 5 for a description of the CTI DP-Driver installation for WorkShop®
applications. Driver installations for TISOFT™ programs is described in Chapter 7.

2.2.2. Remote I/O Configuration for Windows®-based Operator Panels

This includes the following COROS® Operator Panels, Multi-Panels, and Panel PCs:
TP170, OP170, OP270, MP270, MP370, PC670, and PC870

The following screen shows the modified I/O configuration for ‘Middle’ I/O Buffer Size.

Edit I/0 Base %]
Channel: 1 Search Baze...
Baze: 1] Enabled

Mext Baze

120 Module Definition
Slat /DA XY W WY SF

1 E5 1] 1] a2 16 Mo

2 i 1] 1] 1] 1] Ma Clear Base

3 n 1] 1] 1] 1] M

4 i 1] 1] 1] 1] M

5 0 0 0 0 0 NE Edit Slat...

g i 1] 1] 1] 1] Mo

7 i 1] 1] 1] 1] Mo

g 0 0 0 0 0 Mo Clear Slaot

9 i 1] 1] 1] 1] Mo

10 0 oo 0 0 Mo Expand Definition. .

11 i 1] 1] 1] 1] Mo

12 i 1] 1] 1] 1] Mo

13 i 1] 1] 1] 1] Mo Read |/0 Baze

14 i 1] 1] 1] 1] Mo

15 i 1] 1] 1] 1] Mo

16 i 1] 1] 1] 1] Mo

| Cloze |

When the FIM Profibus-DP slave configuration matches the I/O Module Definition within the
Remote I/O Base, the FIM ‘CFG” LED illuminates.

See Chapter 5 for a description of the CTI DP-Driver installation for WorkShop®
applications. Driver installations for TISOFT™ programs is described in Chapter 7.
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3. Profibus-DP Configuration using COM-PROFIBUS®

This chapter provides a description of the steps to create a new Profibus-DP network
configuration using Siemens COM-PROFIBUS® utility and merging of the configuration into
your PLC program.

The same functions can also be completed with the Profibus-DP configurator embedded into 505
WorkShop® V4.30 or later. See Chapter 4 for details if using that method.

Chapters 3-4 can be skipped if you have previously used the external subroutine programs
(XSUB2-3 or XSUB4-5) for Profibus-DP communications with the Siemens® HMI Unit(s). In
that case, the existing Profibus-DP configuration can be used without modification.

Chapter 5 describes the CTI DP-SFSUB Driver installation using 505 WorkShop®. Installation
using the TISOFT™ programming software is described in Chapter 6.

3.1. Profibus-DP Configuration using COM-PROFIBUS®

Perform the following steps for a new installation and/or configuration:

1. Select the appropriate protocol (SIMATIC® 505 L2DP or SIMATIC® 500/505-DP)
within HMI configuration (using ProTool/Pro® or WinCC® flexible software) as shown
below:

Hi 505 WorkShap - RLLTST288_2500

SIMATIC ProTool/Pro CS

EERIEEEIRE

bt

roject Wizard - PLC Selection

Enter the PLC name here.

|PL|:_1
‘wihich protocol is ta be used?
SIMATIC 505 - L2-D

*f'ou can enter the protocol parameters here.

Parameters |

< Back I Mext » I Finish Cancel

Press <F1:> to get help

| For Help, press F1

+4 start E m E 7~ B wnkem.. | /2 oo | O Inst Instr...

2. Ensure the Generic Station Description (GSD) file accessed by COM-PROFIBUS®
utility contains configuration parameters for HMI-PLC communications.

There are two different types of GSD files provided with ProTool/Pro® and WinCC®
flexible for operator.panels. One type of GSD file includes Profinet I/O configuration
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data (DP direct keys), and the second type sets I/O buffer sizes for HMI-PLC
communications (S5 communications). Both GSD file types have identical filenames.

The GSD file type can be verified by viewing the contents using a text editor such as
Windows® Notepad. The proper GSD file contains user-defined modules such as “32
Bytes” and “64 Bytes” (for RMOS-based panels) or “Class B tiny” and “Class B small”
(for Windows-CE based panels).

3. Using COM-PROFIBUS® Profibus-DP configuration utility, select the slave device icon
corresponding to the HMI unit type.

i File Edt  Yiew Insett Farmat Tools  Table ‘Window  Help Type aquestion for help. = X
INEHSISRIFELL B F9-~8 » @ | reac [

ahy A'!
R

=
[c] E e g. 1 | 2 EERREEERY. 0000 A
"I F=File Edit View Configurs Service Documentation Options Windaw ? - |8 x
NEd| ' 2es|sxs 9|
— i b i I | —
(231 Encoder fad Ell

[:l Gateways

(Z General

] 23 HM

A B o smancam
: [ conos OPTDI0M20 (AYS kD 1:00)
CORDS OP15 (BAVS 515- L0
CORCS OPS (BAYS 505-1FBxx)

HML MP270 (BAvE 542-04:x15-1430) iR
HMI MP270E, OP{TP270 (6AY6 S4x-0DAL0-DAXD) CT1 25000400
HML MP370 (64vE 54x-00410-04%0) |

HMI OPTP 2737 (BAW3 xx7- Lo

HML ORfTP170B{Mobile Panel 170 (6AYE 54x-0B:x15-24%0)
HMI OP25/35 (BAY3 5x5- 1w

HMIL OP37/PRO (BAYE 541-0AAN0-0Az0)

HML OP7{17-DP (63 6x7-11000m000) =
HML 0P| 3 i)

HML OP77E{OP|TP177B/Mobile 177 (6AYE 641-0CADL-0AKD)
HMI PC (6AYE 584-1Ax05-04%0) T

Hill OP7H7-DP12

i HML TD17 {6AY3 017-1HE30-xxxx) :_,
B &3 1o :
= [ (C3 Ident Systems [
= [ (Z MERC ol | 8
i _P;as-sF_ltn open the help syskem. [ | OFFLIMNE 4

Page 3 Sec 1 310 At 13" ln2 Coll REC| [TRK| [EXT OvR || O3

'4 Start e & E - - WnkE.. | /O c.. | O Tnstin... ! B Product {7 STMAT... = COMP...
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4. Set Profibus-DP Station Address for the HMI unit via [Slave Properties] screen.

RLLTST28B_2500

File: Edit ‘iew Program Diagno: PLC Utiities  Options  Window  Help

 flo[=(a[s| & |n|n| s Bkl NEERIE [v] | e

I Relay |T/C/Drum| Compare | BitOps |Math./‘Log\c| Move | Contral | Special |

Ii-:EFlI(: Edit View Configure Service Documentation Options  Window

DS ' me&|s=s ?

lave properties

oK.
PROFIBLIS address: |G

Station name |Slati0n-3

Station type: |HMI QrP7AT-DP12
Order number: |BAYS T30
Device master file: |siU?EU4U gsd

™ SYNC-capable
I™ FREEZE capable Shared master.

Cancel

Help OFTHT-DP12

Configure. ..

MI OFY TR Farameterize...

HML opfTR | Contral commands:

Diagnostics. .
Param. assign. master I#L CTI Master, Master systeme 2> BRI

i Statug/cont
¥ FResponse monitoring Statug/contial.

Enror reporting mode: @ None O OVZ € FEL Offline

GATE T I BT ORATT
ML TD17 (643 D17-1ME30-x000x)

s @ jfls]

[Z3 1dent Systems

|
Press F1 to open the help system. [ COFFLIME
-
For Help, press F1 |Security: Disabled |Path: None Mode: Offiine | |

i3 Start & & E 2 [8 JunkE-... 3 v | D nstin., | [ 50 B Product {7 SIMATL..
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5. Select [Slave Properties]/[Configure]/ [Module] to set the DP-I/O Buffer Size as shown

below.
a. Ifusing SIMATIC® 505 L2DP driver, select one of the following I/O buffer sizes:
32 Bytes = 16WX/16WY /O Buffer
64 Bytes =  32WX/32WY I/O Buffer
120 Bytes=  60WX/60WY 1/O Buffer

TIP: If the majority of operator screens contain 5 or fewer variables, “32 Byte™ buffer
size provides optimum performance. This selection should work in most
applications.

Y Inst Instructions_V Microsoft Word

Type a question for help. = X

L

[e] ! o]
7= COM PROFIBUS - [COMPro1]
ﬁ-’é File  Edit View Configure Service Documentation Options  Window 7
DE-E | 2 = | 115 Slave properties X
oK 2
- (3 Gateways PROFIBUS address: |3
" = Cancel
. Station name |Slat|0n-3 —I
= HML Help
1 : Station type: HMI OP7/A7-DP12 E
[=} [ SIMATIC_H S | =
(Order number: |ELW3 wd-1un30-unn
~a-rnactar hia: .-I 20 —
figure: HM| OP7/17 #3 <Station-3>
Identifier Module Comment | (1] =
Cancel
Module selection for, position 0
L Help
B Byte Apply —
b ;I| [
Close
?;D‘agﬁe i = Paameter..
elp |
Delete
Auto addr
Addr. zpace..
]
1o =
Ident Systems L
NEJRC »| o
:,_E_ PR IE I | l|7
E
ﬁPress F1 ta open the help system, _ | [ OFFLINE A
Page 5 Sec 1 sf13 | A Ln Cal REC| [TREIIEXT | love || (GEK

/s Start E o5 = i | f ; I i SIMATL..  “acomMp.. &40 LE2LPM
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When the buffer size is selected, the ‘Identifier’ field is filled in as follows:
32 Bytes: 4 Rows of “055” (37H)
64 Bytes: 8 Rows of “055” (37H)
120 Bytes: 15 Rows of “055” (37H)

Each value of “055” (37 Hex) configures both Input and Output size of 8 Bytes.
Therefore, the number of rows is a multiplier to set the actual 1/O buffer size (i.e., four
rows =4 X 8 1/0 Bytes = 32 Bytes Input and 32 Bytes Output).

The example below shows a buffer size of 32-Bytes.In/Out.

T Inst Instructions_V01.doc - Microsoft Word

Type aquestion for help = X

i3 4l
PROFIEUS address: |:3
: = Cancel
Station name: |5l~3t|0"1'3
Station type: |HMI OP7A7-DP12 ¢|
Order number:; |EIW3 #1030 i El
i Identifier Module Comment laddress | O address A/ | Ok =
i Hllo  |oss
. w12 058 Help |
H ) 035
- 4
HY 5 Module... |
2 i s = Parameters.
~ Hi |
2 (&)
H = Delete | L
2 HY g Auto addr |
Hi f11 Addr. space..
H 12 —I
13 kel
jfls] o L I
[0 IdentSystems | l45 2
£ . NC/RC 4R | 3 &
= [+ O3 Pa e = I &
ﬁPress F1 to open the help system, | [ OFFLINE AI
Page & Sec 1 613 AL 2.5 Ln7 Call REC| [TRE| [EXT OvR || CEK

; start E s E - B unke-... | /2 MSN.c... O 1nst In... i |50 [T Fradiet SIMATL..

Press [OK] to save the configuration. Export Binary (2BF) File.
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b. If using the SIMATIC® 500/505-DP driver, select one of the following I/O buffers:
Tiny = 32-Bytes In/22-Bytes Out (16WX/11WY)

Small = 42-Bytes In/22-Bytes Out 21WX/11WY)
Middle = 64-Bytes In/ 32-Bytes Out (32WX/16WY)
Big = 122-Bytes In / 64-Bytes Out (61WX/32WY)

TIP: The ‘Small’ or ‘Middle’ 1/O buffer size provides the optimal interface for most
applications.The ‘Middle’ I/O buffer size should be used when accessing a large
group of words for ‘Alarm Messaging’ or ‘Event Messaging’.

= COM PROFIBUIS - [HMIDP_07]

TF:‘FI'E Edit Wew Configure  Service  Documentation  Options: Window  ?

DEH BEg

PROFIBUS address  |¢

Station name: IDF' slaved2y

Station type: HMI MP370

BAVE 5 004100840

Order number:

Configure: HMI MP370 #4 <DP slave<2»>»

Identifier fldress |

3
o
=

B el

U Module selection for position 0 |X|

Cancel

clazz B ting
clazs B small Help

clazz B big
todule. .

Farameters.,
Delete
Ato addr

Addr. space. .

o @=
LAl u

When the buffer size is selected, the ‘Identifier’ field is filled with one of the following
sets of values:

Tiny: 63, 53,25

Small: 63, 53, 31, 32DI

Middle: 63, 63, 31, 31

Big: 63, 63, 63, 63, 31, 31, 31,25
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Each value configures a group of Inputs, Outputs, or both as shown below:

Value Hex I/O Config

63 3F 16 Bytes Input and Ouput
53 35 6 Bytes Input and Output
25 19 10 Bytes Input

31 1F 16 Bytes Input

32DI 4 Bytes Input

The combination of these I/O configurations then determined the actual I/O interface for
the HMI device. For instance, the ‘Middle’ buufer size is calculated as follows:

Inputs =16 Bytes (63) + 16 Bytes (63) + 16 Bytes (31) + 16 Bytes (31)
= 64 Bytes = 32 Words
Outputs =: 16 Bytes (63) + 16 Bytes (63)

=32 Bytes = 16 Words
The example below shows the ‘Middle’ 1/0 buffer size (32WX/16WY):

"= COM PROFIBUS - [HMIDP_07]

TF_"F”B Edt ¥iew Copfigure Service  Documentakion  Options

Windn

DEd  B2e&

[ Gateways

PROFIBUS addrass;

e

Genet| Station name: |DP slaved2:
[ HM
=-a Station type: HMI MP370
(=} (3 SIMATI
: - Order number; |E»f-“«\-'8 SO0 A7 0-0ib0

& Configure: HMI MP370 #4 <DP slave<2==

ldentifier

Maodule

063

083

03

03

Wi~ @i kWi =0

1R

0K

Comment laddress | O address

Cancel

Help

Module...
Parameters,
Delete

Liuto addr

L[ el

Addr. space...

Press [OK] to save the configuration. Export Binary (2BF) File.
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3.2. Merge COM-PROFIBUS® Config into 505 WorkShop® Programs

This section describes the steps required to merge the COM-PROFIBUS® configuration into
PLC Application Program using 505 WorkShop®. If you are using TISOFT™, the steps are
described in Section 3.3.

1. Open your PLC Application in WorkShop®.
Select [PLC Configuration] / [Profibus /O] / [Merge].

Select the Profibus-DP Configuration Binary File saved in the previous section.
The Slave Address of the HMI Unit appears in the window.
Select the Slave Address corresponding to the HMI and press [Edit Slave].

4. The Profibus-DP configuration for the HMI is displayed as shown below. The default I/O
configuration is presented as a “bit-based” (X/Y) interface. Alter the I/O configuration to
its corresponding “Word-based” interface by pressing the [Compact] button.

The following screen shows 32-Byte “bit-based” 1/O interface for the SIMATIC® 500
L2DP driver:

4 505 WorkShap - RLLTST28B_2500

| File Edit View Program Diagnostics PLC Utlities Options Window  Help

| §lo|=(a|e| »|m|n| a8 Bkl 86 NEE -G |l o sl

| I Relay | T/CADrum | Compare | BitOps | Math/Logic | Move | Contral | Special |
D
P b DP 110
AD rF m
P ;
DP 1/0 State: STOP |
LiD He T 28 Enable SIave[s]l 58 :_‘
- i~ Slave Statu : o e 2] =
: Slave Enabled Assigned Online  Status Disatle Slave[s]’ .
3 Na /A, Hew Delete A1l | 48
]
et d i
1
Slave 3 ID: BOZ0 Search Slave..
7 DP 10 State:  Offline Enabled Mest Slave
feaah | Wi 140 Module Definition BETETe
Module  [/0Add X T WY -
7 7 1 W0 i Edit 140 Addr...
2 0 B4 B4 0 ]
3 0 B4 640 0 LB
LAD He 4 0 64 64 0 0
LS
Unify
CEl €538
1 Compact P )
L) &8
Restore
Expand Definition, |
Accept Cancel Cloze | Help |
| Far Help, press F1 |Security: Disabled |[Path: Mone  Mods: Offline |— l_ OWR
0 O £ i
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After the interface is compacted into its “Word-based” 16 WX/16WY equivalent:

505 WorkShop - RLLTST28B_2500
File: Edit View Program Diagnostics PLC Utiities Options  Window  Help

 g[0[s(8[8] &|mn] o8| Bk ® B E-BW ] =[] | 5[]

I Relay | T/CADm I Compars I BitOps I Math!Lng\cI Mowe: I Control I Special |
p
P b DP 11O
= P -
P :
DP /0 State:  STOP
Lap we] | ate Enable Slavels) | o f‘
: Slave Statu . “ — ! - E
Slave Enabled Assigned Online Shatuz Disable 5|EVE[S]I
# &
Lt : Deletedl | | g

Slave

! ID: 6020 Search Slave.
DP I/0 State:  Offline Enabled NeAtBlsva
e | wi 140 Module Definition s
Module 1/0 Addr = YoooWR S
1 ] R I TR T _E DA |
L ! -
LAD He
-
Uify
Cé cEs3
' = o
[

]|
Restore
Expand Defirition, |
Accept Cancel Close: | Help I
For Help, press F1 |Security: Disabled [Path: Hone Mode: Gffine | | | [owR 2
; E © i F 7
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5. Next select [Edit I/O Addr] to enter Start Address for the Profibus-DP I/O interface
buffer. The HMI drivers require that the Input Buffer must be specified first, and the
Output Buffer immediately follow it.

Therefore, the “I/O Address” entered in this Dialog Box must specify the Input Buffer
Starting Address. Any valid WX/WY address can be entered. Press [Accept] in the
‘Edit Slave’ window to save the Profibus-DP configuration.

Example 1 below specifies an HMI interface with following specs:

Protocol = SIMATIC® 505 L2DP
I/O Buffer Size = 32 Bytes

Input Buffer Start Address = WX129
Output Buffer Start Address = WY 145

[ 505 WorkShap - RLLTST28B_2500 - [B]X]

File: Edit “iew Program Diagnostics  PLC Utilities ©ptions  Window  Help

‘ lelﬁlﬂl@l éélaél.l Ql‘l |.fSF|fP|D|" El Kl@ r’@.lil 1=]—él‘“'l\"/lﬂl [“\)lm”

I Relay I T/C/Crrum I Compare I BitOps I I ath/Logic I Maove I Contral I Special I
p
[ b DP 110
AD P m|
Pl : 1
10 na | DP /0 State: STOP EnabIeSIave[s]l - :_
Slave Statu o E
c - 2 TASK ]
Slave Enabled Assigned Orline Status Dizable S\ave[s]l
R 2
3 Ves Deletedl | | g
d i
14
Slave 3 ID: an20 Searoh Slave.
] DP I/0 State:  Offline Enabled NestBlave |
o) W 140 Module Definition e
Module 140 Addr b4 YW WY T
I TE
L i HOBM |
LAD Ne
T |
Unify |
ce C53s
! Compact | i &
i [l &
Restore |
Expand Definttion |
Accept Cancel Cloze | Help |
For Help, press F1 |Security: Disabled |Path: None |Mode! Offline |— OWR. 2
o €] 4 [
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Example 2 below specifies an HMI interface with following specs:

Protocol = SIMATIC® 500/505-DP

1/0 Buffer Size = ‘Middle’ (In: 64 Bytes/ Out: 32 Bytes)
Input Buffer Start Address = WX65

Output Buffer Start Address = WY97

505 WorkShop - RLLTST28B_2500

File Edit Wiew Program  Diagnostics  PLC Ublties  Options  MWindow  Help

| b= |4 Haser

WLkl PLC Configuration

i Profibus-DP U0

Tty pp 10 Stete: 5TOP
Canfig Enable Slaves) |

- Slave Statu

Remai 2
Slave Enabled Assigned Online  Status Disable Slave(s]

Delete Al

Edit Slave

Slave 4 I: BOBE Search Slave..

DP /0 State: - Offline Enabled Hext Slave

140 Module Definition

Prey Slave
Merge... | WiTite A
———— | Module  1/ADAdd X ToWE Wy

7 i i TR Edit /0 Addr.

RePWR
RS

Unify

Compact

Restore

Erpand Definition;

Accept Cancal Help |

Far Help, press F1 Security: Disabled |Path: Mone |Made: Offline |— |— OWR,
14 start & & "
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3.3. Merge COM-PROFIBUS® Config File into TISOFT Programs
This section describes the steps required to merge the COM-PROFIBUS® Profibus-DP
configuration into PLC Application Programs using TISOFT Release 6.x or Release 7.x.
The following screens are shown using TISOFT Release 7.1 However, these steps are
identical in TISOFT Release 6.x.
1. Open your PLC Application in “Offline” in TISOFT™.
Press <Space>/ [CONFIO-F3] / [PROF-DP — F6] / [MERGE-F4] / [YES-F2].
2. Select the Profibus-DP Configuration Binary File saved in Step 5. Change
Directory and highlight file (if necessary); then press [SELECT-FS].

3. The Slave Address of the HMI Unit appears in the window. Highlight the Slave

Address (using Cursor keys if necessary) corresponding to the HMI and press
[CONFIG-F2].

i TISOFT7.1
1y ) |
¥ RED
3 YES NO
ROFIBUS COMFIGURATION MERGED INTO OFFLINE PROGRAM 0
0 ) : 1 ) A5 I0—Ff )
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4. The Profibus-DP configuration for the HMI is displayed as shown below. The
default I/O configuration is presented as a “bit-based” (X/Y) interface. Alter the
I/O configuration to its corresponding “Word-based” interface by pressing
[EDIT-F7] / <Space>/ [CMPACT-F5] / [YES-F2].

Example 1 shows 32-Byte “bit-based” I/O interface for SIMATIC® L2DP driver
PROFIBUS—DF 1.0 MODULE DEFINITION FOR SLAUE .. .. 4Lk

IO MUMBER OF BIT AND WORD I./0
SLAUE IDENT MODULE ADDRESS 2 ¥ e uy

3 .. 8B@ze .. 5 oo 5 a .- ENABLED

FROM RAM
EZIT-F1 SHOW-F2 READBM-F3

555 CONU_T3

After the interface is compacted into its “Word-based” equivalent:

s TISOFTZ.1
PROFIBUS-DP 1.0 MODULE DEFIMITION FOR SLAUE .... :[:k]

1-0 HUMBER OF BIT AND WORD I.0
SLAVE IDENT MODULE ADDRESS b ¥ Wi Yy

3 .. 8828 .. 1 ... 16 16 .. EMABLED
ao a a

a a

a a

FROM OPERATOR

555 CONU_T3
R{—>WA-F3 ¥<->WY-F4 CMPACT-F5 UNIFY-Fb RESTOR-F8 +
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5. Move cursor so that I/O Address for HMI Slave is highlighted. Enter the Start
Address for the Profibus-DP 1/O interface buffer. The HMI drivers require that
the Input Buffer must be specified first and the Output Buffer immediately follow.

Therefore, the “I/O Address” entered in this field must specify the Input Buffer
Starting Address. Any valid WX/WY address can be entered.
Press <Space>/ [WRITRM-F4] to save the Profibus-DP configuration.

Example 1 below specifies an HMI interface with following specs:
Protocol = SIMATIC® 505 L2DP
I/O Buffer Size = 32 Bytes
Input Buffer Start Address = WX129
Output Buffer Start Address = WY 145

i TISOFT7.1

PROFIBUS-DF 1.0 MODULE DEFINITION FOR SLAVE .... 883

IO NUMBER OF BIT AND WORD I-0
SLAVE IDENT MODULE ADDRESS b ¥ WH Wy

3 .. 8@z20 .. 1 .... a 16 i6 .. ENABLED

FROM RAM
555 CONU_T3
EXIT-Fi READRM-F3 WRITRM-F4 EN-DIS-F?
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Example 2 below specifies an HMI interface with following specs:
Protocol = SIMATIC® 500/505-DP
I/0 Buffer Size = ‘Middle’ (In: 64 Bytes/ Out: 32 Bytes)
Input Buffer Start Address = WX65
Output Buffer Start Address = WY97

i TISOFTZ.1

PROFIBUS-DF I.-0 MODULE DEFINITION FOR SLAUE .... ##3

I.-0 NHUMBER OF BIT AMD WORD IO
SLAUE IDENT MODULE ADDRESS 2 ¥ e wy

3 .. BHBE .. 1 ... a 32 16 .. EMABLED

FROM OPERATOR
545L C18@8_TS5T
EXIT-F1 READRM-F3 WRITRM-F4 EN-DIS-F?
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4. Profibus-DP Configuration using 505 WorkShop®

This chapter describes the steps for creating a Profibus-DP network configuration for HMI
devices using the Profibus I/O Configurator embedded into 505 WorkShop V4.30 or later. This
process is a combination of the network configuration, slave device parameterization, and I/O
mapping operations.
1. Select the appropriate protocol (SIMATIC® 505 L2DP or SIMATIC® 500/505-DP)
within HMI configuration (using ProTool/Pro® or WinCC® flexible software) as shown
below:

Hi 505 WorkShap - RLLTST288_2500 E@Z

' SIMATIC ProTool/Pro CS
File 7

eI

Project Wizard - PLC Selection

Enter the PLC name here.

|PL|:_1
‘which protocol is b be used?
SIMATIC 505 - L2-DP WE.0

*f'ou can enter the protocol parameters here.

Parameters |

< Back I Mest » I Finish Cancel

For Help, press Fi |Security: Disabled [Path: Nome [Mode: Offline | OWR 2

s start E s E - [ unke-m... /= Msh.com ... | O Inst Instr... B " CosmaTic... @ I8 45 1244 M
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2. Set Profibus-DP network parameters by selecting [Bus Parameters] tab and modifying
data fields as required. Specifically note network “baud rate” and choose value no greater
than 1.5M (1500 Kbits) when possible to improve the reliability of communications..

Profibus 110 X

Station Type: Master DPI/0 State:  Offline
Host Type: 2600-C400

Master Bus Parameters ]

Bus Profile: | Profibus DP Baud Rate [Khits]: 15000 -

Repeaters / OLM
Line Length CL (km): 0.000
Line Length FO [km]: 0.000

Mumber of Repeaterz:

Mumber of OLks:

Input Parameters

JIdY L ]

T_aui [_bit} T sdr_min [t_bit): [—11
T_set [t_bit) Tadr_mas [_bit} [ e
T_slot_init [t_bit): Gap Factor: ]—‘IU
Fetry Limit; HELA: ]—ﬁg
Delta Tte [_bit}: Comection Factor: I

Calculated Parameters and D ata Cycle Times

T_td [t_bit): 43 T [t_hit): 737
T_rdy [t_bit]: bl
T_id1 [t_kit): 76 Typical Data Cycle Time (sec): 0.0031

T_id2 [t_hit): 800 b auimum Data Cycle Time (gec): 0.0278

Minirmurn Responze Monitoring [sec): 0.0230 Calculate
Help Ok | Cancel ‘ ol ‘

E5)
=)
=

T_slot_eff [t_bit):
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3. Open the Profibus-DP configurator in 505 WorkShop® by selecting

[PLC Configuration] / [I/O Configuration - Profibus I/O]. The following screen appears:

Profibus /O

2500-C400

Station Type: Master DF /0 State:  Offline
Host Type: 2500-C400
Master ] Bus Parametets]
PROFIBUS Address: 11
Station Mame: I Host M ame:
Slaves:
Slave ] Mame ] Enabled ] Azsigned ] Online J

Add Slave...

Merge...
Delete Al

)

Help Ok | Cancel
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4. Select [Add Slave] to add your HMI device to the Profibus-DP network. The Hardware
Directory is then displayed to allow selection of the device to be added to the network.
The following screen shows the HMI devices available for selection.

Profibus 1f0

‘1| 2500-C400

Help

dware Directory

(23 Controllers
|27 Diives

|21 Encoders
(L] Gateways
(21 General

= [ HMI
oG T
= 2 SIMATIC_HMI

310

(2 Ident Spstems
[ MC/RC

L3 PLE

[ PROFIBUS P&,
(20 Switching devices
27 Walves

—

5 HMI MP370
ZE HMI OF7A7-DP

Add Hardware... | f

G5D Filenarne: I

“endor: I

todel: I

Close ‘

g

-

{line Add Slave... |
- S Jave
Merge...

Delete Al

3

5. Each device must first be added to the 505 WorkShop® Hardware Directory before it can
be added to the Profibus-DP network. If your device is not listed, it can be added by
pressing [Add Hardware] and selecting the location of the corresponding GSD file.

If the COM-PROFIBUS® utility has been used previously for creating Profibus-DP
network configurations, the GSD files are located in the SIEMENS/CPBV51/GSD folder.

Ensure the Generic Station Description (GSD) files accessed by 505 WorkShop® utility
contains configuration parameters for HMI-PLC communications.

There are two different types of GSD files provided with ProTool/Pro® and WinCC®
flexible for operator.panels. One type of GSD file includes Profinet I/O configuration
data (DP direct keys), and the second type sets I/O buffer sizes for HMI-PLC

communications (S5 communications). Both GSD file types have identical filenames.

The GSD file type can be verified by viewing the contents using a text editor such as
Windows® Notepad. The proper GSD file contains user-defined modules such as “32
Bytes” and “64 Bytes” (for RMOS-based panels) or “Class B tiny” and “Class B small”
(for Windows-CE based panels).

CTI DP-SFSUB Driver V2.2
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6. When desired HMI device appears in the Hardware List, select the device and details

including icon bitmap are displayed as shown below.

Profibus 1/0

‘2| 2500-C400

Har dware Directory

|23 Controllers
|2 Drives

|2 Encoders
|21 Gateways
[Z] General

= (23 HMI
B 3 TdF
= [ SIMATIC_HMI

o
(2 Ident Systems

[ NC/RC

[ FLC

[Z] PROFIBUS Pa
(2 Switching devices
2] Walves

3 HI MP370
(& HHI OPFATDP

Add Hardware...

Remove Hardware

= : GSD Filename:  |Siem30BE.gsd

Yendar: iSIEMENS AG

Madel: !HMI MP370

Add Slave

Cloze

3

e I
e I Add Slave... I

Merge... !
Delete Al |

Help |

Ok | Cancel | Apply |

Press [Add Slave] and [Close] to add the device to the Profibus-DP network and

return to overview screeen.

CTI DP-SFSUB Driver V2.2

Copyright© Control Technology Inc. 2007-2009

Page 31 of 71



7. Press [Go to Slave[ to modify device parameters. Set Profibus-DP Station Address for the

HMI unit by modifying “PROFIBUS Address” field.

Profibus 1/0

=1 [zl 2500-C4004

(X

- End Slave Config...

EE [4] HMI MP 37D Station Type: Slave DF 10 State:  Offline
Device File: SIEME0BE.GSD Status: Offline
Slave Parameters]
PROFIBUS Address: [¢ e
I8 & Enabled
Station Mare: | € Disabled
Modules:
_Slot | Module 140 Address | X | ¥ Wi | i | Comment

; Ingert Module. .

Urify
Compact
Restore
Expand Definition i

< ' >
Help Ok | Cancel Apply
8. Press [Insert Module] to set the DP-1/O Buffer Size.
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4.1. Mapping Profibus-DP I/O for SIMATIC® 505 L2DP driver
1. Ifusing SIMATIC® 505 L2DP driver, select one of the following 1/O buffer sizes:

32 Bytes = 16WX/16WY 1/0 Buffer
64 Bytes =  32WX/32WY 1/O Buffer
120 Bytes=  60WX/60WY 1/O Buffer

TIP: If the majority of operator screens contain 5 or fewer variables, “32 Byte™ buffer
size provides optimum performance. This selection should work in most

applications.
Profibus /0
= [z1| 2500-C400%
& [21HMI DPFA7-DP- Station Type: Slave DF 10 State:  Offline
G LA Device File: S1072020.G5D  Skatus: Offlire
e %)
BBy SET
|‘IB BEte nabled
54 Byie izabled
120 Byte
Bty i) __!__M__!__Q_qrgmgn_t_ Inzert Module... |
Delete Module
Unify |
Compact |
Restore |
Add Module l Clase Expand Defirition |
AL %
Help | 0k Cancel Apply
Press [Close] to return to device parameter screen.
CTI DP-SFSUB Driver V2.2 Page 33 of 71

Copyright© Control Technology Inc. 2007-2009



2. The selected Profibus-DP configuration for the HMI is presented as a “bit-based” (X/Y)
interface. The following screen shows the “32 Byte” I/O interface for the SIMATIC®

505 L2DP driver:

Profibus 1/0

X

= [»1| 2500-C400¢
+ [Z [2]HMI OF7A7-DP* Station Type: DP1/0 State:  Offline
L M AMIMESZ) Device File: S1078020.G50  Satus: Offlire:
Slave ]Parameters]
PROFIBUS Address: [2 e
It & Enabled
Station Mame: | " Disabled
Modules:
Slot | Module | 1/0 Address | X b Wi WY | Comment Insert Module... |
D 32Be D B4 64 D O
1 0 B4 B4 1] 1} -
2 D BB 0D T
3 0 B4 B4 0 D g
--- End Slave Config...
Unify
Compact
Restore
Expand Definition l
4 &
Help Ok Cancel Apply
Press [OK] to save the configuration. Export Binary (2BF) File.
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3. Alter the I/O configuration to its corresponding “Word-based” interface by pressing the

[Compact] button. The result is shown below.

Profibus 1/0

=1 (24| 2500-C400¢

+ [Eg [4] HMI MP370* Station Type: DFI/0 State:  Offline
Device File: SIEMBOBE.GSD Status: Offlire:
Slave ] Parameters ]
PROFIBUS Address: [¢ e
It & Enabled
Station Mame: | " Disabled
Modules:
Slot | Module | 1/0 Address | X b Wi WY | Comment duile
1] [Compacted Modules] 0 1] 0 2 16 Dielets .
1 a 0 a 0 a -
2 0 o0 00 g —
3 0 R R | R g
--- End Slave Config...
Expand Definition
4 »
Help Ok Cancel Apply

4. Click on “I/O Address” field for Slot 0 and enter Start Address for the Profibus-DP 1/O
interface buffer. The HMI drivers require that the Input Buffer must be specified first,
and the Output Buffer immediately follow it.

Therefore, the “I/O Address” entered in this Dialog Box must specify the Input Buffer
Starting Address. Any valid WX/WY address can be entered. Press [Accept] in the

‘Edit Slave’ window to save the Profibus-DP configuration.

Press [Apply] to accept settings when entry is complete.
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5. The example below specifies an HMI interface with following specs:

Protocol = SIMATIC® 505 L2DP

I/0 Buffer Size = 32 Bytes

Input Buffer Start Address = WX129
Output Buffer Start Address = WY 145

Profibus /0

= [zl 2500-C400
+ 2 [2IHMIOPTAT-DP
+ 2 [4]HMI MP3F0

Help

Station Type: Slave

DF1/0 State:  Offline

Device File: SI078020.G5D  Skatus: Offlire:
Slave ]Parameters1
Slave Statuz
PROFIBUS Addess: |2
122 & Enabled
Station Mame: ] " Dizabled
Modules:
Slot | Module | 1/0 Address | X S Wik | W | Comment Insert Madule
i} [Compacted Modules] 129 0 1] 16 16 B
1 0 a 0 a 1}
2 0 0 0 0 0
3 0 1] 0 ] i}
- End Slave Config...
Restore
Expand Definition J
A5 &
Ok Cancel ‘ |

CTI DP-SFSUB Driver V2.2

Copyright© Control Technology Inc. 2007-2009

Page 36 of 71




4.2. Mapping Profibus-DP I/O for SIMATIC® 500/505-DP Driver

1. If using the SIMATIC® 500/505-DP driver, select one of the following I/O buffers:
Tiny = 32-Bytes In/22-Bytes Out (16WX/11WY)

Small = 42-Bytes In/22-Bytes Out 21WX/11WY)
Middle = 64-Bytes In/ 32-Bytes Out (32WX/16WY)
Big = 122-Bytes In/ 64-Bytes Out (61WX/32WY)

TIP: The ‘Small’ or ‘Middle’ 1/O buffer size provides the optimal interface for most
applications.The ‘Middle’ I/O buffer size should be used when accessing a large
group of words for ‘Alarm Messaging’ or ‘Event Messaging’.

Reofibus; |0,
= [z1| 2500-C400%
EE [4] HMI MP3FD Station Type: Slave DF 10 State:  Offline
Device File: SIEME0BE.GSD Skatus: Offlire
&L [nsert Module FZ|
clazs B tiny ot
clasz B small nabled
class B big REE
[Ermpty =lat)
'\n\f(_' Comment Inzert Module... |
Unify |
Compact |
Restore |
Add Madule l Cloze Expand Definition |
AL %
Help | 0k Cancel Apply
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2. The selected Profibus-DP configuration for the HMI is presented as a “bit-based” (X/Y)
interface. The following screen shows the “class B middle” I/O interface for the

SIMATIC® 500/505-DP driver:

Profibus 1f0

=1 (4| 2500-C400°

3

+ [ [4]HMI MP370" Station Type: Slave DF1/0 State: ~ Offline
Device File: SIEMBOBE.GSD  Skatus: Offline
Slave | Parameters |
PROFIBUS Address: [4 S
* Enabled
Station Mame: I ™ Disabled
Modules:
Slat | Module 10 Address | ¥ i W | WY | Comment Insert Module. . |
i clazs B middle 1] 128 128 0O 1] e tiadn
1 ] 128 128 0 1] ._ : :
2 0 220 0 D
3 D 12 0 0 0 _xowd |
- End Slave Config... iR
Lnify
Compact
Festore
Expand Definition
& ' |
Help u] 4 Cancel Apply
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3. Alter the I/O configuration to its corresponding “Word-based” interface by pressing the

[Compact] button. The result is shown below.

Profibus 1/0

=1 (24| 2500-C400¢

+ [Eg [4] HMI MP370* Station Type: DFI/0 State:  Offline
Device File: SIEMBOBE.GSD Status: Offlire:
Slave ] Parameters ]
PROFIBUS Address: [¢ e
It & Enabled
Station Mame: I " Dizabled
Modules:
Slot | Module | 1/0 Address | X b Wi WY | Comment duile
1] [Compacted Modules] 0 1] 0 2 16 Dielets .
1 a 0 a 0 a -
2 0 o0 00 g —
3 0 R R | R g
--- End Slave Config...
Expand Definition
4 »
Help Ok ‘ Cancel ‘ Apply ‘

4. Click on “I/O Address” field for Slot 0 and enter Start Address for the Profibus-DP I/O
interface buffer. The HMI drivers require that the Input Buffer must be specified first,
and the Output Buffer immediately follow it.

Therefore, the “I/O Address” entered in this Dialog Box must specify the Input Buffer
Starting Address. Any valid WX/WY address can be entered. Press [Accept] in the

‘Edit Slave’ window to save the Profibus-DP configuration.

Press [Apply] to accept settings when entry is complete.

CTI DP-SFSUB Driver V2.2
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5. The example below specifies an HMI interface with following specs:

Protocol = SIMATIC® 500/505-DP

I/0 Buffer Size = ‘Middle’ (In: 64 Bytes/ Out: 32 Bytes)
Input Buffer Start Address = WX65

Output Buffer Start Address = WY97

Profibus 110 X
(= [zl 2500-C400
ElEE] (4] HMI MP3F0 Station Type: Slave DP 140 State:  Offline
D evice File: SIEMB0BE.GSD  Status: Offlire

Slave ] Parameters |

Slave Status
PROFIBUS Address: ]4

(* Enabled
Station Mame: ] " Digabled
Modules:
Slat | Module |10 Address | X ¥ Wi | W | Comment Inzert Madule
0 [Compacted Madules] BB 0 ] 32 16 Daleta i ndie
1 a 0 i 0 a
2 a 0 a 0 1]
3 a 0 a 0 ]

- End Slave Config...

Restore
Expand Definition J

Help Ok | Cancel
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5. DP-SFSUB Driver Installation using 505 WorkShop®
The attached WorkShop® program contains the DP-SFSUB Driver and example RLL network.

Install CTI DP-SFSUB Driver as described below:

1. Start WorkShop®. Open both CTI_DP-DRVR program and your PLC application
program “Offline”.

2. Select the CTI program, view Special Functions (via fsF), and select SFSUB #1
Press [Copy] button as shown below. Then press [OK].

05 WorkShop - CTI_DP-|

File Edit View Program Diagnostics P

| & —|-r _|.H|mn|

_| Relay |T."C."D|um| Compare: | BitOps IMath."Loglcl Move | Control | Special ||

| §|0|=a|s| &|nia| Q|| Bl b & 0w -] 2 b

iities  Options  Window  Help

[ LAD - CTI_DP-DRVR_V20 (Offline)

LAD Metwork 1 Address 1

Special Functions

-~ Program: Subroutines
Frog Title Enabled Compiled Title

YES

Copy Special Function Subroutine(s): S-Memory Available: 288

T, | from lo |1_
Cancel

For Help, press F1 \Securi

is start EmBE/r-e6
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3. Select your PLC application program. View [Special Functions] (same as above) and
check ‘S-Memory Available’ value.

If less than 6100 bytes are available (my example shows 1204), you must increase the S-
Memory configuration so that a minimum of 6K bytes are available. If more than 6100
bytes are free, you can skip to Step 5.

|505 WorkShop - RLLTST28B__2500

File Edit Yiew Program Diagnostics PLC Utiities  ©ptions  Window  Help

] b —|-r _Lil'l-iﬂ-(}l

_| Relay |TfoDlum| Compare | BitOps IMathfLogicl Move | Cantrol | Special ||

for| oo 0| BB - A o] 5[ v/ ] 0| ||

| §[o|=|a[s| s[njalals B

.LAD - CTI_DP-DRVR_V20 (Offline)

=R e
LA Network 1 Address 1 A p

SFSUB— 1

Special Functions

-~ Progran: ~ Subroutines
Prog Title Enabled Compiled Title Enabled Compiled

BINECD1 -~ YES
BINECDZ ) YES
BLDEBIN YES
FT5R | YES
35R | NO
SCaLE
PACK. SFSTROV YES
SFSUET SFSOVRUN - YES
CoT YES
SOT YES PaRAM YES
IMATH YES SF5_S5R YES
MOT_COMP  YES

HOT_EMNAR NO -
0014 RETRCT1 YES YES | o)

Clnse | Header | Display Lsed Goto SF I S-Memary Avvailable: 1204

Copy.. | Paste. . | Drelete |

-

For Help, press F1
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4. Press [PLC Utilities] in the main menu. Then select [PLC Configuration] to view CPU
Memory Configuration. Increase allocation of ‘Special (KB)’ memory by 6K bytes. Then
press [Accept] to save new memory configuration.

05 WorkShop - RLLTST28B_2500

File Edit Yiew Program Diagnostics PLC Utiities

] b —|-r _Lil'l-iﬂ-(}l

_| Relay |TfoDlum| Compare | BitOps IMathfLogicl Move | Control | Special ||

for o | @0 ] 02 A ] =[] | 0| B[

Options  Window  Help

| §|o|=|a|s ¢=|al alslB

¥ LAD - CTI_DP-DRVR_V20 (Offline)

LA Network 1 Address 1

BFSTUE:

~ Processar Infarmation———————————— |~ Memory Configuration
PLC Type:  CTI 2500 User System
Tatal System Memary [Kbptes): a072 | | Ladder [Kb): 288
Configured Memary [Fbytes): 387 | | Variable [Kb]: 32
Fiemaining emory [Kbytes): 2685 Constant [Kb): 2

Special [Kb]:

Comp, Spec. [Kb)

User Sub[fh)

Global (K]

T/CIK)

Diurng:

Shift Reg [k):

Table (K}

One Shats (K]

Contrals [K):

140 [KJ:

~1/0 Configuration-

505110 | Frofious /| Find1/0 |

Accept | Cancel | Claze |

For Help, press F1

0., (NETRES

In this example, the S-Memory allocation is increased from 48K to 54K bytes.
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5. Once again, view ‘Special Functions’ and select any unused SFSUB number. In this
example, SFSUB# 14 is selected. Press the [Paste] button to insert CTI DP-SFSUB into
your program. The name “DP-V2x” will be displayed in the selected SFSUB slot as
shown below.

B505 WorkShop - RLLTST2BB_2500

File Edit Yiew Program Diagnostics PLC Utiities  ©ptions  Window  Help

] b —|-r _Lil'l-iﬂ-(}l

_| Relay |TfoDlum| Compare | BitOps IMathfLogicl Move | Contral | Special ||

‘ f|D|ﬁ|ﬂ|§| $|%|E| Ql.{l fSFlIPID !’l@ \@lﬁ_'ﬁl jaTbl‘gl“""rlﬂl %l’\””

12 LAD - CTI_DP-DRVR_V20 (Offline)

= —
LD Network 1 Address 1 @ %’

EFEUR 1

P LAD - RLLTST Special Functions

LAD Network

- Subroutines
Title Enabled  Compiled Sub Title Enabled  Compiled

EINEBCD1 YES YES A {0001 SF31 YES YES
EINBCDZ YES YES 1| ||0o02 SF52 YES YES
ECDEBIM 5F53 YES
FTSR SF54 YES
55R SFE_NC YES
SCALE SFE_NE ND
PACK.
SFSUBT SFETROY YES
CoT SFEOVRUN - YES

50T
IMATH PARAM YES

NOT_COMP SF5_55R YES
NOT_EMAB i
RSTRCT1 YES 5

Clogs Header... | Display Used | Goto SF... | S-emary Available: 1432

LAD Network Copy... | Paste.. I Delete |

Far Help, press F1

‘4 Start ExEC S Fso. | @eFn.

6. If your application program currrently includes RLL networks with XSUB instructions:

a. Find each instance of XSUB?2 instruction and note the following parameters:
101 — PLC Workspace Area (308-word memory block)
1012 — Start Address for HMI Profibus-DP Input (WX) Buffer
1013 — Start Address for HMI Profibus-DP Output (WY) Buffer

b. Find each instance of XSUB4 instruction and note the following parameters:
101 — PLC Workspace Area (approx 288-word memory block)
102 — Start Address for HMI Profibus-DP Input (WX) Buffer

The XSUB boxes are not valid instructions in the CTI 2500 Series® PLC. These
networks must be deleted before the PLC application program will compile.
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7. Copy the RLL network containing the SFSUB instruction box from CTI DP-DRVR
program and paste it into your PLC application program as shown below. The position
where the network is placed within your existing program does not affect the SFSUB
execution or the HMI response times.

505 WorkShop - RLLTST288_2500
File Edit ‘iew Program Diagnostics PLC Ukilities Options  Window  Help

| flo|=(a|a s[=|e| als Bkl @B e g w—lv| | 5]l

J Relay | T/C/Dum I Compare I BitOps I Math/Logic I Move I Contral I Special |
o 07 [Ed AD - R BB_2500 (Offline =
LaD LAD Metwork Z503 Address 34341 ﬁ L
rSFSUR 1
CONT
Cl C1
{71 —
ER: V500l
IN-LINE: TES
Pl: z
Ccl
—
pz: VEOOL
I
P3: WHl
iim)
Pd: el
P5: 3z
A,
2] >
For Help, press F1 |Security: Disabled [Path: Mone Made: OFfine |—|_ m A
€ = €] i ol [c]
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8. Modify the parameter values in the SFSUB instruction box for your specific application

as noted below:

SFSUB #:

CONT:

IN-LINE:

ER:

P1:

P2:

P3:

CTI DP-SFSUB Driver V2.2

Enter the SFSUB Program number as selected in Step 5. (In my
example, Program # “14” is entered here).

This field selects “Continue on Error”.
This selection should always be set to “CONT”.

This field designates the SFSUB for immediate execution within
RLL scan when input is ON. This should always be set = “YES”.

This field selects the 3-Word Special Function Error Code (SFEC).
The SFEC must be set as the first 3 words of the PLC Workspace
Area. Therefore, the starting address of the PLC Workspace Area
must be entered here. See description of Parameter ‘P2’ below.

This field designates the operation of the DP-SFSUB Driver.
For communications via SIMATIC® 505 L2DP protocol
(emulation of XSUB2-3 operation), set values as follows:
PLC Profibus-DP Port = 2
FIM Interface =12
For communications via SIMATIC® 500/505-DP protocol
(emulation of XSUB4-5 operation), set values as follows:
PLC Profibus-DP Port = 4
FIM Interface =14

Starting location for PLC Workspace Area — a consecutive
memory block dedicated to the CTI DP-V20 SFSUB for
communication with a single HMI device. This memory area must
not be overwritten by other sections of the PLC program. This
address must be identical to the ‘ER’ (SFEC) field. This parameter
corresponds to ‘101’ parameter in XSUB2/XSUB4 instructions

When using the SIMATIC® 505 L2DP protocol, the PLC
Workspace occupies a contiguous 300-word memory area.

When using the SIMATIC® 500/505-DP protocol, the PLC
Workspace occupies a contiguous 40-word memory area.

Starting Address for Input (WX) Buffer.

This address must be identical to the ‘I/O Address’ entered for the
HMI unit I/O Buffer interface -- Profibus-DP or Remote 1/O
address (if FIM used).

This parameter corresponds to ‘1012’ parameter entered in XSUB2
instruction box or ‘102’ parameter in XSUB4 instruction box.
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P4:

Ps:

CTI DP-SFSUB Driver V2.2

Starting Address for Output (WY) Buffer. The HMI Output Buffer
must immediately folllow the Input Buffer (P3), and the Output
Buffer Start Address depends on the buffer size selected.

When using the SIMATIC® 505 L2DP protocol, the Output
Buffer Start Addres is calculated as follows:

16WX/16WY: P4=P3+16

32WX/32WY: P4=P3+32

60WX/60WY: P4=P3+60
When using the SIMATIC® 500/505-DP protocol, the Output
Buffer Start Addres is calculated as follows:

Tiny (16WX/11WY): P4=P3+ 16

Small QIWX/11WY): P4=P3+21

Middle (32WX/16WY): P4 =P3+32

Big (61WX/21WY): P4=P3+61

I/0 Communication Buffer Size (number of bytes).

This must correspond to the Number of Bytes configured for
Profibus-DP Input Buffer for the corresponding HMI device. This
value must equal the I/O configuration set in COM-PROFIBUS®:
(or Slave I/O Configuration set in FIM Profibus-DP Configurator).

When using the SIMATIC® 505 L2DP protocol, this parameter
must equal one of the following values:

16WX/16WY: P5=32

32WX/32WY: P5=64

60WX/60WY:  P5=120
When using the SIMATIC® 500/505-DP protocol, this parameter
must equal one of the following values:

Tiny (16WX/11WY): P5=32

Small QIWX/11WY): P5=42

Middle (32WX/16WY): P5=064

Big (61WX/21WY): P5=122
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9. Edit the reference to the contacts and coil in the RLL network containing the SFSUB
instruction to associate a Control Relay (C1-C32768) that is currently unused in your
PLC application. Press [] to accept changes to RLL network.

The following screen shows the edited RLL network using the example parameters:

505 WorkShop - RLLTST2B8B_2500

File Edit Yiew Program Diagnostics PLC Utiities Options  Window Help
| §[o|=(a(a] +[n|e| a|s| Bk @0 E-E@w -] | sl
J Relay | TAC/Dirum | Compare | BitDps |Malh.-"Logic| Maove | Control | Special |
mEan GF LAD - R BB_2500 (0 e -
LAy LAD MNetwork ZE03 Address 34341 % :
rEFEUR 14
CONT
Czzoo CEzon
I‘;I
141
ER: vEOoOL
IN-LINE: TES
rl: z
Czzoo
| 1
10
pE: vEOoOL
L ]
P3: WK1z
)
rd: WE14E
DPE: 3z
A
] >
For Help, press F1 Securty: Disabled |Path: None [Mode: OFfine | | | JowvR /]
@ E e 2} 7 i S
The installation of the CTI DP-SFSUB Driver is complete.
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6. DP-SFSUB Driver Installation using TISOFT

This chapter describes the steps to insert (or merge) the CTI DP-SFSUB Driver into an existing
TISOFT™ program, along with minor RLL changes that are required to execute the SFSUB

program.
The CTI DP-SFSUB Driver is provided in both TISOFT Release 6.x and TISOFT Release 7.x

formats. The process of merging the CTI DP-SFSUB Driver into you application is identical for
both versions. The RLL additions are slightly different and detailed in the corresponding section.
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6.1. Merging CTI DP-SFSUB into an Existing Program
The following steps can be used to install the CTI DP-SFSUB Driver into an existing program.

1. Open your PLC Application in “Offline” in TISOFT™.,
View ‘Special Functions’ by pressing <Space>/ [SFPGM-F8§].
Note the ‘S-Memory Available’ value displayed in the upper right corner..
If less than 6100 bytes are available (my example shows 1855), you must increase the S-

Memory configuration so that a minimum of 6K bytes are available. If more than 6100
bytes are free, you can skip to Step 3.

i) TISOFTT.1
SPECIAL FUNCTION PROGRAMASUBROUTINE DIRECTORY S—MEMORY AVAILABLE:1855

G~ EW~ G EN~ G~ ENW~ G- EN~
NC DIS PROGRAM NC DIS PROGRAM NC DIS SUBROUTIME NC DIS SUBROUTIME

1 LRT_L1
2 SPS_TC32

5 OUER_L2
6 ALM_S3

SELECT : SpIs]sThl
EZIT-F1 SHOW-F2 BLOCK-F3 DIS~CP-F4 LOOP-F&6 ALARM-F? SFPGM-FB8

545L C188_TST
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2. View ‘CPU Memory Configuration’ by pressing [EXIT-F1]/ [CONFME-F2]. Increase
allocation of ‘Special (S)’ memory by 4KBytes. Any ‘User Sub (U)’ memory previously
configured should be discarded and value set to zero.

In the example below, ‘Special (S)’ memory is increased from 8K Bytes to 14K Bytes
and ‘User Sub (U) memory is decreased from 10K to 0K Bytes.

Before:

i TISOFT7.1 o x|

= =] 0 o T o
o 505 Ja 50

=
=

=)
o Rl
vl

= =
=

After:

# TISOFTZ.1 H=E

=
=a R

=
B 1S S 5
Lol

o 5
=

Press [WRITRM-F3] to save new memory configuration.
Return to ‘Special Functions’ screen by pressing [EXIT-F1]/ [SFPGM-F8].
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3. Merge CTI DP-SFSUB Driver into your PLC application as shown below:
a. Press [SFSUB-F8] to highlight SF Subroutines.
b. Press [BLOCK-F3]/[PUT-P5} to display prompt to merge an external SFSUB into
another PLC program. The external SFSUB Program to be inserted is named

SFSUB# 1 in the CTI DP_DRVR program. You must enter an unused program
number (1-1023) in the ‘TO SFSUB:’ field where the CTI Driver will be installed.

The example below inserts the CTI DP-SFSUB Driver into SFSUB# 10.

& TISOFTT.1 BEE

SPECIAL FUMCTION PROGRAM~SUBROUTINE DIRECTORY S—MEMORY AVAILABLE:79929

G~ EN~ Cs EN- Cr EN~ Gs EN~
NC DIS PROGRAM NC DIS PROGRAM NC DIS SUBROUTIME NC DIS SUBROUTINE

1 LRT_Li1
2 BP8_TC32

5 OUER_L2
6 ALM_S3

PUT DK-RAM SFEUB: 8861 THRU: @881 TO SFSUB:

545L Ci8@_T5T
ABORT-F1 LOOP-F2 ALARM-F3 Rs5-F4 SFPGM-F5 SFSUB-F6 INSTR-F? SRCTGL-F&

c. Press [Enter] and use the ‘TISOFT FILE SELECTION’ screen to locate the CTI
DP-SFSUB Driver that matches the TISOFT Release version being used.

If you are using TISOFT Version 6, select program ‘DPSFS V6’.

e TISOFT 6.2

FILENAME: DPSFS_U6

555 PC_M3al
ABORT-F1 COPY-F2 DELETE-F3 RENAME-F4 DIR-F5 FLDIGL-F& SELECT-F8
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If you are using TISOFT Version 7, select program ‘DPSFS V7°.

iy TISOFTZ.1

FILENAME: DPSFS_U7

545L C18@_TST
ABORT-F1 COPY-F2Z DELETE-F3 RENAME-F4 DIR-F5 FLDIGL-F&t SELECT-F8

d. For all versions, press [SELECT-F8] and the CTI DP-SFSUB Driver is merged into
your PLC application program at the SFSUB# specified.

i@ TISOFT7.1 H=E

SPECIAL FUNCTION PROGRAM-SUBROUTINE DIRECTORY S-MEMORY AUAILABLE:49@7

G~ EM~ G~ EN~ G/ EM~ G EM~
NC DIS PROGRAM NC DIS PROGRAM NC DIS SUBROUTINE NC DIS SUBROUTINE

1 LRT L1
_ 2 SPS_TC32

4 L2_UWASTE 5 OUER_L2
6 ALM_S3 C 18 DP-OP-TP

545L C188_TS5T

EXIT-F1 COPY-F2 MOUVE-F3 DELETE-F4
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6.2. RLL Requirements for Executing CTI DP-SFSUB Driver

The fastest response time to the attached HMI devices is achieved when the CTI SFSUB is
executed ‘In-Line’ during each PLC scan.This feature is available only in later SIMATIC® 555
CPU models that supported the PowerMath™ feature.

All CTI 2500 Series™ CPU’s contain a hardware floating point unit (FPU) to emulate
PowerMath™ functions. However, TISOFT™ does not recognize this feature in the Model 2500-
C200 CPU since it emulates the SIMATIC® 545 controller. Therefore, only Models 2500-C300
and 2500-C400 can be programmed in TISOFT™ to execute all PowerMath™ functions.

TISOFT™ Release 6.3 or Release 7.x is the preferred PLC Programming tool to use for this
installation. These versions support the PowerMath™ feature in SIMATIC® 555 (and Models
2500-C300 and 2500-C400) controllers.

Earlier versions of TISOFT™ Release 6 (prior to Rel. 6.3) can be used, but these versions do not
support PowerMath™ feature (and ‘In-Line’ SFSUB execution) for any CPU model. Therefore,
driver performance is impacted and HMI response time is slower.

The CTI DP-SFSUB Driver is called from RLL via the SFSUB Box instruction. A network
template is provided as part of the installation software. The approprate network template (based
on TISOFT Release version and 2500 Series model) can be imported into your PLC application
as shown below:

1. Return to RLL Main Menu.
2. If your application program currrently includes RLL networks with XSUB instructions:

a. Use [FIND-F3] to locate each instance of XSUB2 instruction and note the following
parameters:

101 — PLC Workspace Area (308-word memory block)
1012 — Start Address for HMI Profibus-DP Input (WX) Buffer
1013 — Start Address for HMI Profibus-DP Output (WY) Buffer
b. Find each instance of XSUB4 instruction and note the following parameters:
101 — PLC Workspace Area (approx 288-word memory block)
102 — Start Address for HMI Profibus-DP Input (WX) Buffer

The XSUB boxes are not valid instructions in the CTI 2500 Series™ PLC. These
networks must be deleted before the PLC application program will compile.

3. Determine the position in your RLL program where the new network(s) calling the CTI
DP-SFSUB should be placed. It is entirely the user’s decision and the position will not
affect SFSUB execution or HMI response time. Place cursor at RLL position to insert
new network.

CTI DP-SFSUB Driver V2.2 Page 54 of 71
Copyright© Control Technology Inc. 2007-2009



4. Press [BLOCK-F5]/[PUT-P5} to display prompt to merge RLL networks from an

external TISOFT program.

ROW: 1 E?L: 1CINETH0RH STARTING ADDRESS: 4 L-MEMORY AUAILABLE: 6H5%2 CTHIN

555 CONU_T3
EXIT-F1 EDIT-F2 FIND-F3 DOCUM-F4 BLOCK-F% REPLAC-F& BLDCHT-F? WRITDK-F8 +

5. The LADDER Address Range depends on your version of TISOFT™ and 2500 Series™
CPU Model as described at the beginning of this section.

If using TISOFT™ Release 7.0 or 7.1 with
CPU Model 2500-C300 or Model 2500-C400

a. Enter LADDER Address Range ‘000001’ thru ‘00017’ as shown below. The
‘BEFORE’ Address determines the RLL Network Address in your PLC application

program.

0 TISOFT2.1 -3 x
ROW: 1 COL: 1NETHOR}{ STARTING ADDRESS: 4 L—-MEMORY AVAILABLE: 6@52 nm

= 1.1
PUT DK-RAM LADDER RANGE: BA8AAA1 THRU = ZLEETERN BEFORE: ABAAA4
GCONU_T3

555 =
ABORT-F1 LADDER-F2 U-F3 K-F4 COM-F5 S¥YN-F& TITLE-F? SRCTIGL-Fg&

b. Press [Enter], and use the ‘TISOFT™ FILE SELECTION’ screen to locate the CTI
Driver install program ‘DPSFS V7’ (as shown below).
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' TISOFTZ.1 M=

ROW: 1 COL: 1 HWETWORK STARTING ADDRESS: 4 L—MEMORY AUAILABLE: b6H52 MATMN
[H c1 c1
TISOFT FILE SELECTION

CanCTISNTI_UPS
SELECT SOURCE

555 CONU_T3
ABORT -F1 COPY-F2 DELETE-F3 RENAME-F4 DIR-F5 FLDTGL-F& SELECT-F&8

c. Press [SELECT-F8] and the RLL Network containing the SFSUB Box instruction
with ‘In-Line’ execution attribute is merged into your PLC application program.
The customization of this network for your PLC program is described in Step 6..

iy TISOFT7.1 Talx

RoM: 1 COL: 1  METWORK STARTING ADDRESS: 4 L—MEMORY AUAILABLE: &6H35 MAIN
P SFSUB1 “
CONTINUE OM ERROR IN-LINE
ER:U5881

Pi: 2

F2: Us@A1
P3: W1
P4: W17
PL: 32

555 CONU_T3

EZIT-F1 COPY-F2 MOVE-F3 DELETE-F4
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If using TISOFT™ Release 7.0 or 7.1
with CPU Model 2500-C200

a. Enter LADDER Address Range ‘000018’ thru ‘00033’ as shown below. The
‘BEFORE’ Address determines the RLL Network Address in your PLC application

program.

ROW: 1 COL: 1 MWETWORK STARTIMG ADDRESS: 4 L-MEMORY AUAILABLE: 6H52 MATM
c1 c1

P= 1.1
PUT DE-RAM LADDER RANGE: E[E[S[oRE] THRU: BAAA33 BEFORE: EEEBE4CONU -
ABORT-F1 LADDER-F2 U-F3 K-F4 COM-F5 SYN-F6 TITLE-F7 SRCTGL-F8

b. Press [Enter], and use the ‘TISOFT™ FILE SELECTION’ screen to locate the CTI
Driver install program ‘DPSFS V7’ (as shown below).

i TISOFT?.1 -] =
OW: 1 COL: 1 HNETWORK STARTING ADDRESS: 4 L—MEMORY AVAILABLE: 6852 MAIN
TMR3

TISOFT FILE SELECTION

FILENMAME: DPSFS_U?

555 CONU_T3
ABORT-F1i COPY-F2 DELETE-F3 RENAME-F4 DIR-F5 FLDTGL-F& SELECT-F&
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c. Press [SELECT-F8] and the RLL Network containing the SFSUB Box instruction
(without ‘In-Line’ execution attribute) is merged into your PLC application
program. Skip to Step 6.

i TISOFT7.1
ROW:= 1 COL: 1 HNETWORK STARTING ADDRESS : L—MEMORY AUAILABLE: 6836 MHAIN
2 SFSUB1 ¢
CONTINUE ON ERROR
ER:U5881

Pi: 2

P2: 5881
P3: WAl
P4: W17
P5: 32

555 CONU_T3

ERIT-F1 COPY-F2 MOUE-F3 DELETE-F4

d. See notes in Chapter 8 regarding setting ‘SFUB Time Slice’ to ensure optimum
performance.

CTI DP-SFSUB Driver V2.2 Page 58 of 71
Copyright© Control Technology Inc. 2007-2009



If using TISOFT™ Release 6.3 with
CPU Model 2500-C300 or Model 2500-C400
a. Enter LADDER Address Range ‘000001 thru ‘00017’ as shown below. The

‘BEFORE’ Address determines the RLL Network Address in your PLC application
program.

== TISOFT6.3

1 CEOL: 1 METWORKE STARTING ADDRESS: 4 L-MEMORY AUAILABLE: 81%6

S
PUT DK-RAM LADDER RANGE: B880@A1 THRU: E[E]sTeriEd BEFORE: BABARA4
555 PC_M3d1
ABORT-F1 LADDER-F2 U-F3 K-F4 COM-F5 S¥YN-F& TITLE-F? SRCTGL-FB

b. Press [Enter], and use the ‘TISOFT™ FILE SELECTION’ screen to locate the CTI
Driver install program ‘DPSFS V6’ (as shown below).

= TISOFT6.3

1 CEOL: 1 METWORK STARTING ADDRESS: 4 L-MEMORY AUAILABLE: 8136
TISOFT FILE SELECTION

555 PC_M38a1
ABORT-F1 COPY-F2 DELETE-F3 RENAME-F4 DIR-F5 FLDTGL-F& SELECT-F&8
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c. Press [SELECT-F8] and the RLL Network containing the SFSUB Box instruction
with ‘In-Line’ execution attribute is merged into your PLC application program.
The customization of this network for your PLC program is described in Step 6..

= TISOFTS.3

1 HNETWORK STARTIMG ADDRESS: L-MEMORY AUAILABLE: 8144
SFSUB1 ¢
CONTINUE ON ERROR IN-LINE
ER:U5881

Pi:
P2:
P3:
P4:
P5:

555 PC_M3sdl
ERIT-F1 COPY-F2 MOUVE-F3 DELETE-F4 PUT-F5

If using TISOFT™ Release 6.3
with CPU Model 2500-C200
a. Enter LADDER Address Range ‘000018’ thru ‘00033’ as shown below. The

‘BEFORE’ Address determines the RLL Network Address in your PLC application
program.

e TISOFT6.3
1 c(1101.: 1 HNETWORK STARTIMNG ADDRESS: 4 L-MEMORY AUAILABLE: Bigg

e e
PUT DE-RAM LADDER RANGE: 880@18 THRU = I[[E[SEE] BEFORE: BB@8R4
555 PC_M3el
ABORT-F1 LADDER-F2 U-F3 K-F4 COM-F5 S¥YN-F& TITLE-F? SRCTGL-F3
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b. Press [Enter], and use the ‘TISOFT™ FILE SELECTION’ screen to locate the CTI
Driver install program ‘DPSFS V6’ (as shown below).

TISOFT6.3

1 COL: 1 HNETWORK STARTING ADDRESS: 4 L-MEMORY AUAILABLE: 8136
Cc1 [H
TISOFT FILE SELECTION

FILEMAME: DPSFS_U6

' |

555 PC_M3a1
ABORT-F1 COPY-F2 DELETE-F3 RENAME-F4 DIR-F5 FLDTGL-F& SELECT-F&8

c. Press [SELECT-F8] and the RLL Network containing the SFSUB Box instruction
(without ‘In-Line’ execution attribute) is merged into your PLC application
program. Skip to Step 6.

1 HETWORK STARTIMG ADDRESS: 4 L—MEMORY AUAILABLE: 8128
SFSUE1 ¢
CONTINUE OM ERROR
ER:U5881

Pi: 2

P2: Us5881
P3: WH1
P4: W17
P5: 32

555 PC_ M3\l

EXIT-F1 COPY-F2 MOUVE-F3 DELETE-F4 PUT-F5

d. See notes in Chapter 8 regarding setting ‘SFSUB Time Slice’ to ensure optimum
performance.
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If using TISOFT™ Release 6.2 (or earlier)
with any 2500 Series CPU Model
a. Enter LADDER Address Range ‘000018’ thru ‘00033’ as shown below. The

‘BEFORE’ Address determines the RLL Network Address in your PLC application
program.

=+ TISOFT 6.2

1 COL: 1 HNETWORK STARTING ADDRESS: 4
Cc1

e e
PUT DEK-RAM LADDER RANGE: S5[5[t]5Fi:] THRU: @86833 BEFORE: EEEB;C ——
ABORT-F1 LADDER-F2 U-F3 K-F4 COM-F5 SYN-F6 TITLE-F? SRCTGL-F8

b. Press [Enter], and use the ‘TISOFT™ FILE SELECTION’ screen to locate the CTI
Driver install program ‘DPSFS V6’ (as shown below).

co TISOFT 6.2

1 OL: 1 METWORK STARTIMG ADDRESS: 4 L-MEMORY AUVAILABLE: 816
TISOFT FILE SELECTION

555 PC_M3a1
COPY-F2 DELETE-F3 RENAME-F4 DIR-F5 FLDTGL-F& SELECT-F38
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c. Press [SELECT-F8] and the RLL Network containing the SFSUB Box instruction
(without ‘In-Line’ execution attribute) is merged into your PLC application
program. Skip to Step 6.

e TISOFT 6.2

1 METWORK STARTING ADDRESS: 4 L-MEMORY AUAILABLE: B8i12Q
SFSUB1
CONTINUE OM ERROR
ER:U5881

Pi:
P2:
P3:
P4:
P5:

555 PC_M3a1

EXIT-F1 COPY-F2 MOUE-F3 DELETE-F4 PUT-F5

d. See notes in Chapter 8 regarding setting ‘SFSUB Time Slice’ to ensure optimum
performance.
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6. Modify the parameter values in the SFSUB instruction box (via [BOX-F2]) for your
specific application as noted below:

SFSUB #:

CONT:

IN-LINE:

ER:

P1:

P2:

P3:

CTI DP-SFSUB Driver V2.2

Enter the SFSUB Program number as selected in Section 7.1
In my example, SFSUB# 10 was selected..

This field selects “Continue on Error”.
This selection should always be set to “CONT”.

This field designates the SFSUB for immediate execution within
RLL scan when input is ON. This attribute is displayed when using
TISOFT Release 6.3 (or later) and CPU Model 2500-C300 or
Model 2500-C400.

This field selects the 3-Word Special Function Error Code (SFEC).
The SFEC must be set as the first 3 words of the PLC Workspace
Area. Therefore, the starting address of the PLC Workspace Area
must be entered here. See description of Parameter ‘P2’ below.

This field designates the operation of the DP-SFSUB Driver.
For communications via SIMATIC® 505 L2DP protocol
(emulation of XSUB2-3 operation), set values as follows:
PLC Profibus-DP Port = 2
FIM Interface =12
For communications via SIMATIC® 500/505-DP protocol
(emulation of XSUB4-5 operation), set values as follows:
PLC Profibus-DP Port = 4
FIM Interface =14

Starting location for PLC Workspace Area — a consecutive
memory block dedicated to the CTI DP-V20 SFSUB for
communication with a single HMI device. This memory area must
not be overwritten by other sections of the PLC program. This
address must be identical to the ‘ER’ (SFEC) field. This parameter
corresponds to ‘01’ parameter in XSUB2/XSUB4 instructions

When using the SIMATIC® 505 L2DP protocol, the PLC
Workspace occupies a contiguous 300-word memory area.

When using the SIMATIC® 500/505-DP protocol, the PLC
Workspace occupies a contiguous 40-word memory area.

Starting Address for Input (WX) Buffer.

This address must be identical to the ‘I/O Address’ entered for the
HMI unit I/O Buffer interface -- Profibus-DP or Remote 1/O
address (if FIM used).

This parameter corresponds to ‘1012’ parameter entered in XSUB2
instruction box or ‘102’ parameter in XSUB4 instruction box.
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P4:

Ps:

CTI DP-SFSUB Driver V2.2

Starting Address for Output (WY) Buffer. The HMI Output Buffer
must immediately folllow the Input Buffer (P3), and the Output
Buffer Start Address depends on the buffer size selected.

When using the SIMATIC® 505 L2DP protocol, the Output
Buffer Start Addres is calculated as follows:

16WX/16WY: P4=P3+16

32WX/32WY: P4=P3+32

60WX/60WY: P4=P3+60
When using the SIMATIC® 500/505-DP protocol, the Output
Buffer Start Addres is calculated as follows:

Tiny (16WX/11WY): P4=P3+ 16

Small QIWX/11WY): P4=P3+21

Middle (32WX/16WY): P4 =P3+32

Big (61WX/21WY): P4=P3+61

I/0 Communication Buffer Size (number of bytes).

This must correspond to the Number of Bytes configured for
Profibus-DP Input Buffer for the corresponding HMI device. This
value must equal the I/O configuration set in COM-PROFIBUS®:
(or Slave I/O Configuration set in FIM Profibus-DP Configurator).

When using the SIMATIC® 505 L2DP protocol, this parameter
must equal one of the following values:

16WX/16WY: P5=32

32WX/32WY: P5=64

60WX/60WY:  P5=120
When using the SIMATIC® 500/505-DP protocol, this parameter
must equal one of the following values:

Tiny (16WX/11WY): P5=32

Small QIWX/11WY): P5=42

Middle (32WX/16WY): P5=064

Big (61WX/21WY): P5=122
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7. Edit (via [EDIT-F2] ) the reference address for the contacts and coil in the RLL network
containing the CTI SFSUB instruction to associate a Control Relay (C1-C32768) that is
currently unused in your PLC application. Then select [BOX-F6] to customize the
SFSUB parameters. Press [ENTER-F8] to accept the changes to the RLL network.

Example of customized RLL network with ‘In-Line’ SFSUB execution::

iy TISOFTT.1 Talx
ROW:=: 1 COL: 1 HNETWORK STARTIMG ADDRESS: 16 L—MEMORY AUVAILABLE: 8168 EDIT
221 c221
SFSUB1A
GCONTINUE ON ERROR IN-LIHE
ER:U6581

Pi: 2

P2: Us5A1
P3: WK129
P4: WY145
P5: 32

555 C188_TST
EXIT-F1 — H—F2 —{~-|—F3 -¢ »-F4 —/2-F5 BOX-F&6 {RKI>-F?

Example of customized RLL network with queued SFSUB execution:

= TISOFT 6.2

1 HETWORKE STARTING ADDRESS: 4 L-MEMORY AUVAILABLE: 8118
SFESUB1@
CONITINUE OM ERROR
ER:U2858

Pi: 4
pP2:
P3:
P4:
P5:

555 PC_M3ai
EXIT-F1 - H—F2 ~-—F3 —-{ »-F4 —C/2-F5 BOX-F&6 {RFKI>-F?

The installation of the CTI DP-SFSUB Driver is complete.
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7. Execution of CTI DP-SFSUB Driver

This section provides details on the execution of the CTI DP-SFSUB Driver, and the
differences between the CTI Driver and the Siemens® external XSUB programs.

1. To ensure proper operation for all configurations, the CTI 2500 Series™ CPU
should contain Firmware V3.08 or later when executing the DP-SFSUB Driver.

2. The CTI DP-SFSUB Driver interface is contained in one (1) SFSUB program.
The SF Subroutine is called by a SFSUB RLL instruction. One program supports
multiple HMI units, but a separate SFSUB RLL instruction box containing unique
parameter values must be entered for each HMI unit to be connected.

3. If 505 WorkShop® programming software is used, the CTI SFSUB can be
executed ‘In-Line’ each PLC scan with all 2500 Series™ CPU Models. If
TISOFT™ is used, this attribute can only be selected in Release 6.3 (or later)
when used with CTI Model 2500-C300 or Model 2500-C400 CPUs.

4. Queued SFSUB execution is mandatory when TISOFT Release 6.2 (or earlier) is
used as progamming software, or CTI Model 2500-C200 CPU is used with any
version of TISOFT™. This method is completely functional and provides
satisfactory performance with PLC scan times up to approximately 50 msec.

When using this method, the ‘Ladder SFSUB Time Slice’ interval (shown
highlighted below) should be set high enough to ensure the DP-SFSUB Driver
runs during the scan in which it is triggered. We recommend setting a value equal
to “5 MS” for each connected HMI device plus additional time as needed to run
other SFSUB programs in your PLC application.

e TISOFT 6.2

= | d
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wa il
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5. The DP-SFSUB Driver requires approximately 6K bytes of ‘Special (S)
Memory’ for program storage. Additionally, all configurable memory types that
are accessible by the DP-SFSUB (V, K, T/C) must have a memory configuration
greater than zero.

6. The DP-SFSUB utilizes operational codes (Op Codes) that are valid only in
controllers that support PowerMath™ feature. All CTI Series 2500 CPUs emulate
PowerMath and support these Op Codes. All versions of TISOFT™ will
upload/download the SFSUB program correctly. However, the SFSUB statements
are not accurately displayed in programming software packages that do not
support PowerMath™ (TISOFT™ Release 6.2 or earlier).

7. Each instance of the SFSUB instruction box requires a unique dedicated memory
area for storage of configuration information and run-time data. The starting
address of the memory block is specified by SFSUB Parameter ‘P2°. This
memory area must not be written by any other part of the PLC application
program. The size of the memory block is dependent on the HMI protocol driver
that is selected.

a. A memory block of consecutive 300 words is required for each HMI
device interfaced using the SIMATIC® 505 L2DP protocol driver,

b. A memory block of consecutive 40 words is required for each HMI device
interfaced using the SIMATIC® 500/5-2DP protocol driver,

8. When the CPU transitions from ‘Program — Run’ or ‘Edit — Run’, the DP-
SFSUB automatically re-initializes communications with the HMI unit. Any
changes to Profibus-DP configuration or SFSUB parameters take effect on the
transition to ‘Run’ mode. Communications with the HMI is also re-initialized
whenever a communications failure occurs or the HMI unit goes “Offline”

9. The DP-SFSUB operates only when PLC is in ‘Run’ mode and Profibus-DP mode
is set to ‘Operate’.

10. The DP-SFSUB Driver supports all data types, memory addresses, and data
fomats allowed by Siemens® 505-DP external programs (XSUB2-3 and/or
XSUB4-5) as shown in the following tables. The one difference is noted below.

a. When the SIMATIC® 505 L2DP protocol is selected:

Data Type Mem Addr Data Format

Discrete Input/Output ~ X/Y Bit

Control Relay C Bit

Variable Memory A% Signed/Unsigned Integer,

Signed/Unsigned Long Int,
Real (Float), or ASCII
Word Input/Output WX/WY Signed/Unsigned Integer,
Signed/Unsigned Long Int,
Real (Float), or ASCII
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Data Type Mem Addr Data Format

Constant Memory K Signed/Unsigned Integer,
(Read Only) Signed/Unsigned Long Int,
Real (Float), or ASCII

b. When the SIMATIC® 500/505-DP protocol is selected:

Data Type Mem Addr Data Format

Discrete Input/Output ~ X/Y Bit

Control Relay C Bit

Variable Memory \Y Signed/Unsigned Integer,

Signed/Unsigned Long Int,
Real (Float), or ASCII
Word Input/Output WX/WY Signed/Unsigned Integer,
Signed/Unsigned Long Int,
Real (Float), or ASCII

Constant Memory K Signed/Unsigned Integer,
(Read Only) Signed/Unsigned Long Int,
Real (Float), or ASCII

Timer-Counter Preset ~ TCP Signed/Unsigned Integer
** Timer-Counter Current TCC Signed/Unsigned Integer

(Read Only)

PLC Status Words STW Signed/Unsigned Integer

(Read Only)

**  The CTI DP-SFSUB has “Read-Only” access to TCC memory.
Therefore, it cannot write directly to TCC memory, and an Error Code is
returned to HMI if attempted.

11. All configured memory addresses (for memory types specified above) are
accessible by HMI. The CTI DP-SFSUB does not allow the user to configure the
range of PLC memory addresses that can be accessed from the HMI (as set by
XSUB2-XSUBH4 initialization parameters). It is the responsibility of the user to
limit user access via ProTool/Pro® or WinCC® flexible configuration.

12. If the HMI unit requests a Read/Write operation to an invalid (unconfigured)
memory address, the operation is aborted and an Error Code to the HMI. device.
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13. The performance of the HMI interface is dependent on PLC scan time and
Profibus-DP network Data Cycle Time. Typically, the Profibus-DP network cycle
time is much less than the PLC scan time — resulting in the PLC scan time being
the most critical factor in the HMI update times.

The following items should be considered when installing and configuring the
CTI DP-SFSUB Driver:

a. The DP-SFSUB Driver executes each PLC scan when RLL ‘In-Line’
operation is selected.This feature provides maximum SFSUB performance
and fastest HMI response time. .

b. Both HMI protocols utilize a “handshake’ sequence between the HMI and
PLC to perform Read/Write operations. The L2DP protocol requires a
minimum of three (3) “states” to complete each Read or Write operation.
The SIMATIC® 500/505-DP protocol is more efficient and can complete a
Read/Write operation in two (2) “states”. One “state” operation is completed
each time the DP-SFSUB is executed after appropriate data is received in
the Profibus-DP Input Buffer.

c. Typically, the execution time of the CTI DP-SFSUB is less than 3
milliseconds (ms) each PLC scan. Worst case execution time is 5 ms —
meaning that a maximum of 5 ms is added to the PLC scan time for each
RLL (SFSUB) instruction used to call the CTI DP-SFSUB.Driver.

d. The Profibus-DP communcations buffer size can also affect performance.
Use the following guidelines for setting the DP-1/O buffer size:

When the SIMATIC® 505 L2DP protocol is selected:

e [fthe majority of operator screens configured for HMI unit contain 5
data variables or less, set DP-1/O buffer size to ‘32’ (16WX/16WY).

e If the majority of operator screens configured for HMI unit contain
between 611 data variables, set DP-1/0O buffer size to ‘64’
(32WX/32WY).

e Ifusing the Siemens® 505-7202 Field Interface Module (FIM) to
connect to the HMI unit, you must set I/O buffer size to ‘32’ or ‘64°.

e [f 12 or more data variables are configured for a majority of the

operator screens and you are using the integrated CPU Profibus-DP
port, set DP-I/O buffer size to ‘120 (60WX/60WY).

When the SIMATIC® 500/505-DP protocol is selected:

e We recommend setting the DP-Buffer Size to ‘Small’ model
QRIWX/11WY) or ‘Middle’ model (32WX/16WY) for all
applications. If the HMI is configured for monitoring an Area
Pointer memory block, the ‘Middle’ model should be selected.

e IfFIM is used for Profibus-DP master, then the ‘Middle’ model
(32WX/16WY) must be selected.
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14. The polling times for Area Pointers and data variables are specified by
ProTool/Pro® or WinCC® flexible configuration. Follow the recommendations
included in the Help files to optomize update times. Specifically note the
following:

e The SIMATIC® 505 L2DP HMI Driver limits Tag data variables to
addresses in the range of 1-32767 (i.e., V1 thru V32767). This is not
included in the Help file documentation. Area Pointers can use the entire
address range for the memory type as specified in the PLC Configuration.

e The SIMATIC® 500/505-DP HMI Driver has no restrictions on memory
addresses for Tags or Area Pointers.

e Performance is degraded when data variable polling times are too short. Set
polling times in accordance to the rate that the process value changes. The
recommended polling time is 1 second.

e Ifthe PLC scan time is less than twice the data cycle time of the Profibus-
DP network, increase the Profibus-DP baud rate to the highest possible
value.
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