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Classification of Notice Statements and Information

NOTICE
Notice statements are used to notify people onrtdazaat could result in things other than personal
injury, like property damage or software error.

NOTICE
0 This NOTICE statement contains the general mangatign and gives information that
must be heeded and complied with for a safe aru-fnee use.

INFORMATION

INFORMATION
Notes to point out something important or useful.

Typographical Conventions

Number Representation

All numbers in this document are base 10 unlesgukgd otherwise. Hexadecimal numbers have
a prefix of 0x, and binary numbers have a prefiRlof For example, 42 is represented as 0x2A in
hexadecimal and 0b101010 in binary.
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Overview

1. Overview

1.1 About this Manual

This manual describes the local firmware of the ulesIDN-CBM-DP and the DN-DP together. In this
manual both modules are referred td&sgateway. Differences in the software are noted.

The local firmware controls the data exchange betwROFIBUS-DP (abbreviated to PROFIBUS
below) and DeviceNet.

1.2 Introduction into Functionality of the Firmware

The DN-gateway simulates a slave device with a defined numbanmit and output bytes to the
PROFIBUS. After the gateway has been configuredid@®et modules can be operated like
PROFIBUS slaves.

The PROFIBUS output bytes are transmitted to thdl®as. Received CAN data are treated as input
data by the PROFIBUS.

The PROFIBUS station address is set directly aDiNegateway by means of coding switches.

1.3 Configuration via PROFIBUS-DP

The DN-gateway is configured via the PROFIBUS. The Siemens SIMA&TWanager for S7, for
example, can be used as a configuration tool. Hieeegateway is assigned with logical modules which
are assigned with further parameters such as tGedddress, data direction, data length and MACID.

1.4 Range of Application

The DN-DP module can link any PROFIBUS DP mastea fdeviceNet network. ThHeN-gateway
operates as a PROFIBUS DP slave-1/0 componentheADeviceNet network thBN-gateway can
operate as a scanner to control several Devicdalet devices or as a single slave device to be
connected to one DeviceNet scanner.

The DN-gateway is always configured via a PROFIBUS DP master.

Configuration of the DN-gateway as a DeviceNet Scanner

As a DeviceNet scanner, several DeviceNet slaveeeean be addressed. The maximum number
is between 20 and 40. This number depends on tifggaced PROFIBUS DP slave 1/O type of
each DeviceNet slave device.

Up to a total of 312 user data bytes can be comrddyéor theDN-gateway as a whole. For each
direction up to 240 user data bytes can be set up.

Configuration of the DN-gateway as a Single DeviceNet Slave
The DN-gateway can be configured as exactly one DeviceNet slave.
With this configuration, it can be connected toatlyeone DeviceNet scanner.
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Functionality of the Local Firmware

2. Functionality of the Local Firmware

The DN-gateway is able to work on the DeviceNet as scanner @s\slave only and also
simultaneously as scanner and slave. The inpubatmlt data blocks of the DeviceNet modules
are mapped to the PROFIBUS input and output datads, respectively.

If the module is used as scanner and slave sinadtesly, local scanner and slave use the same
MACID to access the DeviceNet network. For furtilormation on the configuration and data
mapping, please refer to section 5.3.

The following figure represents the functionalifytioe firmware:

PROFIBUS DeviceNet

Slave

Address Direction | Byte-no.

Output-Module
MACID a

MACID a OUtpUtS

MACID z [— to Module z

0
1
2
3
4
output
5

MACID b Input-Output-
. Module
MACID b
Xyz n+1
1 Outputs

PROFIBUS (coding

switch)

from Module x
MACID x ol

Input-Module
MACID ¢ MACID c

Wl | =] O

input

m+1

: Outputs 1
_ _(notused)

Fig. 2.1.1:Overview of functions of thBN-gateway

2.1 PROFIBUS-Slave Address

The DN-gateway simulates a slave module on the PROFIBUS side sEwe address is set by
means of coding switches at the module. When pogenm the module the hexadecimal
PROFIBUS address is read from the hexadecimal lsstcThe settings have to be changed before
switching on the module, because changes are idrthngng operation.

The available address rangdesadecimal 0x01 to Ox7E odecimal 1 to 126. If an address smaller
than 1 (0Ox01) is set, address 1 is valid. If arresisllarger than 126 (OX7E) is set, address 126 is
valid.

If the address 255 (OxFF) is selected, the firmveanters the firmware upgrade mode on bootup.
The upper coding switch (SW211, HIGH) is used titlse MSBs, while the LSBs are set by means
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Functionality of the Local Firmware

of the lower coding switch (SW210, LOW).

The PROFIBUS-slave address @ty be set via coding switches.cinnot be programmed by
means of a class 2 master via the command ‘Sete Shaldress’.

2.2 User Data

The DN-gateway simulates the DeviceNet modules as input and d¢utytes on the PROFIBUS
side. The sum of configured input and output bytest not exceed 312 bytes.

On the other hand the maximum output or input fréangth is 240 bytes. Therefore you may only
configure 240 input bytes together with 72 outpgeb at maximum, and vice versa. Another

restriction is that yomust configure at least one output byte to make the AROS controller
work.

2.3 Watchdog (Reaction Control)

The firmware can be run with activated or deactidateaction control. It is recommendable,
though, to run it with activated reaction control.

2.4 Diagnostics

The DP-slave diagnostics can be used. The modpfeosts device related and identifier related
diagnostics. The diagnostics will be described arerdetail in section “Slave Diagnostics” on
page 15.

2.5 Parameter Telegram (DeviceNet Bit Rate)

In addition to the seven standard bytes of theigordtion, theDN-gateway supports three module-
specific bytes. Here, the DP master can changBe¢h&eNet bit rate and the module’s MACID.
Setting the bit rate by means of the parametegrate is described on page 28.

2.6 Global-Control Services (FREEZE, SYNC, UNSYNC)

The Global-Control services have not yet been impleed.

2.7 PROFIBUS-DP Profiles

The PROFIBUS-DP profiles are not supported yet.
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Implementing and Diagnostics

3. Implementing and Diagnostics

3.1 Prerequisites for Implementation

This chapter describes the implementation oDDhegateway at a PROFIBUS which is controlled
by a Siemens SIMATIC-S7-300 or S7-400.

To implement the module as described below, yod tiee configuration program ‘SIMATIC-
Manager’ with the tool ‘HW-configurator’.

3.2 Implementation

3.2.1 Strategy

Please make the following steps to implement thduieo

Install and wire théN-gateway (power supply, DeviceNet interface...; see haréwar
manual).

2 Set the PROFIBUS address of the module by meatiee afoding switch.

3 Connect the PROFIBUS connector to the PROFIBUSfete of thédN-gateway.

Switch on the power supply for tieN-gateway.
Now the module has to run.

3.2.2 Start-Up

After switching on the power supply, tBiN-gateway starts automatically. It does not have its own
mains switch.

The module receives projection data from the DPtenasd evaluates the specifications in them. If
the projection complies with the structure, Iid-gateway starts the data transfer.

3.2.3 Data Transfer

After the module is configured, the data transfarts automatically: If the PLC master changes
output data of a slot (i.e. sub module/identifi¢ng data is transmitted from tBdN-gateway to the
configured DeviceNet module. When thé&l-gateway receives data, it provides these to the PLC
master. The configuration is described in chapt&dnfiguration via the SIMATIC-Manager’
starting at page 25.
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Implementing and Diagnostics

3.3 Diagnostics via LED Display

The LED indication of the DN-CBM-DP and the DN-DRdule are described in different chapters
due to the differences in the hardware.

3.3.1 DN-CBM-DP Module

The indication of the LEDs of the DN-CBM-DP mod@®.2846.02) is controlled by the firmware.

3.3.1.1 PROFIBUS LED (LED 3) of DN-CBM-DP

LED3
: N \
The status of LED3 is described in table 3.3.1 odolee
LED 2 || o 6 Coding Swltch

LED 1 [1® PROF! h

7 2) Coding Switch
ADR. uﬁ; SR10
Low N
SERIAL .
wow

00002

Fig. 3.3.1:Position of LEDs

LED Function LED Status Meaning
off no data exchange
LED 3 PROFIBUS- -
(red) data exchange on data exchange via
PROFIBUS

Table 3.3.1:Status of LED3 of DN-CBM-DP

3.3.1.2 DeviceNet LEDs (LED1, LED2) of DN-CBM-DP

Since firmware revision 2.2.0 LED1 and LED2 of ibd-CBM-DP are used to emulate a
DeviceNet compliant combined Module/Network Stat&ED.

Imagine that the LED1 is a green LED (while it ised one in reality) and imagine that LED1 and
LED2 are combined into a single LED. Under theseiamptions these 2 LEDs behave like a
DeviceNet Module/Network Status LED.
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Implementing and Diagnostics

Display of Do”_gi”;" t
eviceNe .
DN-CBM-DP DeviceNet :
Module / Meaning
LED1 and Network Status Status
LED2 LED Display
LED1/ LED2/off reen/red/off
slowly flashing glowl flashin Not Configured |DeviceNet network interface has not been configured
alternating y 9
) : - DN-CBM-DP has not completed the
oL o rorive, | oip . o st
' - DN-CBM-DP may not be powered
Device
LED1: on green; Operational DN-CBM-DP is operating in normal condition and is o
LED2: off AND On-line, line with connections in the established state
Connected
- DN-CBM-DP is operating in normal condition and
Device is on-line withno connections in the established
) . . . . state
tEB; g?fshlng flashing green; ,CA)IEIeDraCt)Ir?-rI]i?]Ie - DN-CBM-DP has passed Dup_MAC_ID test, is amli
' Not Connectéd but has no established connections to other
nodes, i. e. the internal slave of the DN-DRds
owned by a master/scanner.
Minor Fault
LED1: off flashing red; and/or - Recoverable fault and/or one or more
LEDZ2: flashing Connection I/O-connections are in the Timed-Out state
Time-Out
DN-CBM-DP has an unrecoverable fault; may need
. replacing.
LED1: off red, grn(t‘ﬁi?ich?EiI;k Failed communication device. DN-CBM-DP has detected
LED2: on Failure an error that has rendered it incapable of comnatinig on
the network
(Duplicate MAC_ID or Bus-off)
Communication | A specific Communication Faulted device.
: Faulted and DN-CBM-DP has detected a network access errorsimd i
;Ee[)ﬂlazﬁﬂ LED2 ];I:j/hlrgen- Received an the Communication faulted state. DN-CBM-DP has
alternatingg 9 ' Identify Comm [subsequently received and accepted an Identify

Fault Request-
Long Protocol

Communication Faulted Request- Long Protocol messag
(not yet implemented)

Table 3.3.2:Status LED1 and LED2 of DN-CBM-DP
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Implementing and Diagnost

ics

3.3.2 DN-DP Module

The DN-DP module (C.2930.02) is equipped with
four LEDs in the front panel.
The firmware controls the indication of the LEDs
in accordance with DeviceNet Specification

N: DeviceNet Module / Network Status
P: PROFIBUS-DP Status

D: PROFIBUS-DP Data Transfer

S: Module Status

Zaow

release 2.0. _
Fig. 2: Position of the LEDs
in the front panel
LED Function| LED Display Status Meaning
slowly flashing ' DeviceNet network interface has not been
Not Configured )
green/red/off configured
Not On-line, - DN-DP has not completed the Dup_MAC_ID
off Not Powered test yet
- DN-DP may not be powered
Device
reen Operational DN-DP is operating in normal condition and is onf
g AND On-line, line with connections in the established state
Connected
- DN-DP is operating in normal condition and is
. on-line withno connections in the established
Device
Operational state
flashing green P . - DN-DP has passed Dup_MAC_ID test, is on-li
. AND On-line, ) -
DeviceNet Not Connected but has no established connections to other
N Module nodes, i. e. the internal slave of the DN-DP is 1
/ owned by a master/scanner.
(green/red
Network -
Status Minor Fault
flashing red and/or Recoverable fault and/or one or more I/O-
g Connection connections are in the Timed-Out state
Time-Out
DN-DP has an unrecoverable fault; may need
. replacing.
Crmog} Fau_lt Failed communication device. DN-DP has detect
red or Critical Link

ot

Failure

an error that has rendered it incapable of
communicating on the network
(Duplicate MAC_ID or Bus-off)

%4
o

flashing red/green

Communication
Faulted and
Received an
Identify Comm
Fault Request-
Long Protocol

A specific Communication Faulted device. DN-DH
has detected a network access error and is in thg
Communication faulted state. DN-DP has
subsequently received and accepted an Identify
Communication Faulted Request- Long Protocol
message (not yet implemented)

DN-CBM-DP / DN-DP
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Implementing and Diagnostics

LED Function LED Display Meaning Error handling
off no power supply check the 24 V power supply
the connection to the DP master
has failed, check the PROFIBUS
1x short flash looking for bit rate ((:fgzrlleiﬁtﬁirr]ing in PROFIBUS
cable, short circuit, terminating
impedance in wrong position ?)
2x short flashes bit rate is monitored ggigli;iter:je PROFIBUS address
PROFIBUS- .
( P ) DP parameter telegram is faulty,
green " diagnostics via
Status g
3x short flashes \t,;?elztlrr}graor parameter SIMATIC-Manager or system
9 function SFC13 (DPNRM_DG)
(see chap. 3.4)
configuration telegram is faulty,
waiting for configuration diagnostics via
4x short flashes tele rgm g SIMATIC-Manager or system
9 function SFC13 (DPNRM_DG)
(see chap. 3.4)
on PROFIBUS OK -
PROFIBUS- | off no data exchange -
D DP
(green) Data data exchange via
Transfer |ON PROFIBUS )
on +24 V power supply voltage |
S Module connected
(green) Status module is in firmware update
flashes -

mode

Table 3.3.3:LED status of DN-DP module
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Implementing and Diagnostics

3.4 Slave Diagnostics

In addition to the six diagnostic bytes predefimedtandard DIN EN 19245, part 3, tbé\-
gateway supports some module-specific diagnostic bytes.

The slave diagnostics can be requested by theviolipfunction components:

Automation device family Number Name
SIMATIC with IM 308-C FB 192 FB IM308C
SIMATIC S7/M7 SFC 13 | SFC DPNRM_DG

Table 3.4.1:Function component for requesting the slave diatic®

3.4.1 Diagnostic Bytes 0...5

The assignment of these diagnostic bytes has breeefmed in standard DIN EN 19425, part 3.
Below, the status messages will be described isideration of théN-gateway.

The following designations will be used for this:

Byte number Status-byte designation

station status 1

station status 2

station status 3

master-PROFIBUS address
manufacturer-identification high byte
manufacturer-identification low byte

a b wdhNhEFLO

Table 3.4.2:Diagnostic bytes 0...5
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Implementing and Diagnostics

3.4.1.1 Diagnostic Byte 0: Station Status 1

Station status 1 contains error messages of theld¥e. If a bit is ‘0’, no error applies. A bit det
‘1’ signalizes an error.

another master.

Bit Error message if bit value = ‘1’ Error handling
- correct PROFIBUS address set at bié-
gateway?
0 DP slave cannot be addressed by the bus connector correctly wired?
master - power supply available &N-gateway?
- power off/power on executed BN-gateway in
order to read in DP address?
1 DP slave is not yet ready for data | - wait until theDN-gateway has completed start
exchange up of PROFIBUS
The configuration data transmitted | - check whether the station type and B¢
2 | from DP master to DP slave do no{ gateway structure have been correctly entereq
correspond to the DP slave structure. via the configuration tool
3 The slave has got extended - request and evaluate extended diagnostic data
diagnostic data.
4 The requested function is not - check projecting
supported by the DP slave.
5 DP master cannot interpret the - check bus structure
response of the DP slave.
- evaluate diagnostic bytes 9 and 10,
6 | Wrong parameter. see table 3.4.5 and 3.4.6
- this bit is always ‘1, if you, e.g., just accdbge
DN-gateway by means of a PG or another DP
/ DP slave has already been set by master.

The PROFIBUS address of the setting mastg
in the diagnostic byte ‘Master-PROFIBUS
address’.

Table 3.4.3:Bits of station status 1
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Implementing and Diagnostics

3.4.1.2 Diagnostic Byte 1: Station Status 2

Station status 2 contains status messages froDRhsgave. If a bit is ‘1’, the according message is
active. A bit set to ‘0’ signalizes an inactive s&ge.

Bit Error message if bit value = ‘1’

0 DP slgve req_uests for pargmeter setting a_nd_ r_egmaﬁion when he sets this bit.
The bit remains active until parameter settingnistied.

1 A diagnostics message a_pplies. The DP slave capeytaite until the error has been
removed (static diagnostics message).

2 This bit is always ‘1.

3 The response monitoring for tBdN-gateway is activated.

4 DP slave has received freeze command.

5 DP slave has received SYNC command.

6 This bit is always ‘0'.

7 DP slave is deactivated.

Table 3.4.4:Bits of station status 2
3.4.1.3 Diagnostic Byte 2: Station Status 3

Station status 3 is reserved and without signitieaior theDN-gateway.

3.4.1.4 Diagnostic Byte 3: Master-PROFIBUS Address

The PROFIBUS address of the master which was thedaset the DP slave and has got reading
and writing access to the DP slave is stored slijie.

3.4.1.5 Diagnostic Bytes 4 and 5: Manufacturer Iddification

The manufacturer identification has been codedtinto bytes.

For theDN-CBM-DP module the designatiddx0566 is returned.
For theDN-DP module the designatiddx0B4D is returned.
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Implementing and Diagnostics

3.4.2 Extended (Module-Specific) Diagnostic Bytes

The DN-CBM-DP module supports two types of extendiagnostics. First the device related
diagnostics and second the identifier related diatics. For the exact meaning of these terms
please refer to the PROFIBUS specification.

The DN-gateway supports diagnostic bytes 6 to 10 for module-digetingnostic messages.

3.4.3 Device Related Diagnostics

The device related diagnostics shows informatiayuakhe device[IN-gateway) status and can

only occur, when the firmware is internally nothe data exchange mode.

The mapping from the diagnostic bytes content @arclext error strings for a PLC diagnostic tool is
done by means of the GSD file. Because this allomig a coarse error display you may view the
diagnostic bytes on a hex display with this toalr farther evaluation please look at the following
tables.

Diagnostic Meaning

byte offset
5 Standard diag. defined in the PROFIBUS spec. (saaqus chapter)
6 header byte device related diagram contains diaigadgock total

length in bits 5...0 (len).

Values for header byte:

Bit no. 7 6 5 4 3 2 1 0
Content Diagnostic block total length
type including header byte
Diagnostic type: 00 device related
01 identifier related (see chapter 3.4.4)
10 channel related (not used by gateway)
11 reserved (not used by gateway)

7 error code
0x01 DPE_KILL_DNET: (len=2) still deallocating DeviceNet slaves
from previous configuration

0x02 DPE_MEM_OVRen=3) internal memory overflow
0x04 DPE_PARA(len=4) parameter error

0x08 DPE_CONF(len=5) configuration error

0x10 DPE_DNET_DOWNen=3) “DeviceNet not operational’

8...10 depends on error code, see table 3.4.6:alesl|ated diagnostics #2

Table 3.4.5:Device Related Diagnostics #1
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Error Code
(contained in diagnosti
byte offset 7)

Meaning

byte 8

byte 9 byte 10

DPE_KILL_DNET (0x01)

not present

not present not present

DPE_MEM_OVR (0x02)

internal error location

not present not present

DPE_PARA (0x04)

not enough para bytg

S

received param comment lengtiot present

too much para bytes

received param comment length

wrong ident no. high

received ident no high

received ident no low

user byte 1 not zero

no. of wrong comment byte

1
2
3
4  wrong ident no. low
5
6

wrong baud rate

no. of wrong comment byte

DPE_CONF (0x08)

PROFIBUS identifier #
(=slot number)

=0: global error
>0: # of wrong byte in the
identifiers comment field

error code;
tbd.

DPE_DNET_DOWN (0x10)

contains CAN state and DN
network state as described
table 3.4.7 and 3.4.8

not present

n

not present

Table 3.4.6:Device Related Diagnostics #2

The byte 8 shows additionally the DeviceNet netwaigkte, if the DeviceNet network is NOT
operational.

CAN state kit 7, bit 6)

0x00
0x40
0xCO

Bit no. 7 6 5 4 3 2 1 0
Content CAN state DeviceNet Network state
DeviceNet Network state (bit 5 - 0)
bit7 bit 6 0x21 NEV_DUP_MAC_SEQ The gateway performs the duplicateND
0 0 CANOK check sequence.
0 1 Warn 0x22 NEV_OPERATIONAL The DeviceNet network is in the ogional
1 1 bus-off state. This state is never seen as device related
diagnostic message.
0x23 NEV_PWR_FAIL The gateway has a DeviceNet netwonkeo
fail detected (24V network power supply is
missing).
0x24 NEV_BUS_OFF_PROBE The gateway probes if it canstrahany
DeviceNet messages (CAN frames) on the
network after a bus-off condition occurred.
The bus-off condition may be the result of a
missing network power supply.
0x25 NEV_COMM_FAULT The gateway is in the communicatianlted
state. This may occur after a bus-off condition
or is a result of a duplicate MACID check
failure.
0x26 NEV_MAC_RESET (not yet implemented)
0x27 NEV_IDLE (not yet implemented)

Table 3.4.7:Byte 8 if error code is 0x10
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Software Manual * Rev. 1.3

Page 19 of 44



Implementing and Diagnostics

3.4.4 Identifier Related Diagnostics

The identifier related diagnostics can only oceunen the firmware is internally in the data
exchange mode. When the gateway is configured @vec€&Net module is equivalent to one slot on
the hardware configurator display. This way the iPeNet module is configured via one so called
‘identifier byte’ and its comment bytes. The idéetibyte blocks have numbers which are the same
as the slot numbers.

In data exchange mode the gateway will send identilated diagnostic bytes in the format
described in the PROFIBUS specification, if anyhef configured DeviceNet modules is not in the
operational (connected) state. If all configureddmes are operational no identifier related
diagnostics will be present.

To clarify the behaviour of the identifier relatdidgnostics, assume a DeviceNet AC drive that may
have a bit in its input data block that shows lfats a correct AC voltage supplied. If the AC drive

is not connected to the DeviceNet network or mel the 24 V DeviceNet power supply, you will
get an identifier related diagnostics for this AGve, i. e. the bit corresponding to its identifier

block number (slot) will be set in the identifiaagnostic bit string. This shows that the DeviceNet
connection is faulty. On the other hand when thepd@er supply of this drive fails, you won't get
any identifier related diagnostics, because froenRRviceNet point of view the module is
operational. If you want to see this drive stayas) have to configure this status byte as an input.

On startup you will at first get identifier relatdégnostics for all configured DeviceNet modules
after the Duplicate MACID Check succeeded, becthuse€onnections to the modules are not yet
established. After some time all identifier relatBaignostics should vanish.

One hint if you have configured the gateway to waskslave for a remote scanner. The bit of the
identifier block, which you used to configure thetgway as slave, is set when the remote scanner
does not maintain the connection to the local stavéhe gateway.
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4. GSD File

4.1 GSD File of the DN-CBM-DP Module

Below, the GSD file (Device Master Data) of the @&M-DP module has been printed. The
specification printed here are for orientation. Bee is the data contained in the GSD file

DNDP0566. GSD, included in the product package.

(c) esd electronic system design GmbH Hannover

PROFIBUS-DP Geraetestammdatei
; Version: 1.00

Autor: Ulrich Hartmann
; Erstellungsdatum: V1.0 12.05.2000 uh born from cdpsO4a4.gsd
; Aenderungen:

; Art des Parameters

; (M) Mandatory (zwingend notwendig)

; (O) Optional (zusatzlich méglich)

; (D) Optional mit Default=0 falls nicht vorhanden
; (G) mindestens einer aus der Gruppe passend zur entsprechenden Baudrate
#PROFIBUS_DP

;--- Kapitel 2.3.2  Allgemeine DP-Schluesselwoerter ---
GSD_Revision =1

; (M ab GSD_Revision 1) (Unsigned8)
Vendor_Name

"esd" : (M) Herstellername (Visible-String 32)

Model_Name = "DN-CBM-DP" ; (M) Herstellerbezeichnung des DP-Geraetes (Visible-String 32)
Revision ="V1.0" ; (M) Ausgabestand des DP-Geraetes (Visible-String 32)
Revision_Number =1 ; (M ab GSD_Revision 1) (Unsigned8 (1 bis 63)) (1234)
Ident_Number =1382 ; (M) Geratetyp des DP-Gerates (Unsigned16)
Protocol_ldent =0 ; (M) Protokollkennung des DP-Geraetes 0: Profibus-DP (Unsigned8)
Station_Type =0 ; (M) DP-Geraetetyp 0: DP-Slave (Unsigned8)
FMS_supp =0 ; (D) kein FMS/DP-Mischgeraet (Boolean)
Hardware_Release ="vV1.1" ; (M) Hardware Ausgabestand des DP-Geraetes (Visible-String 32)
Software_Release ="V1.0" ; (M) Software Ausgabestand des DP-Geraetes (Visible-String 32)
9.6_supp =1 ; (G) 9,6 kBaud wird unterstuetzt
19.2_supp =1 ; (G) 19,2 kBaud wird unterstuetzt
;31.25_supp =1 ; fuer Gateway CAN-CBM-DP nicht moeglich (1234)
45.45_supp =1 ; (G ab GSD_Revision 2) 45,45 kBaud wird unterstuetzt
93.75_supp =1 ; (G) 93,75 kBaud wird unterstuetzt
187.5_supp =1 ; (G) 187,5 kBaud wird unterstuetzt
500_supp =1 ; (G) 500 kBaud wird unterstuetzt
1.5M_supp =1 ; (G) 1,5 MBaud wird unterstuetzt
3M_supp =1 ; (G ab GSD_Revision 1) 3 MBaud wird unterstuetzt
6M_supp =1 ; (G ab GSD_Revision 1) 6 MBaud wird unterstuetzt
12M_supp =1 ; (G ab GSD_Revision 1) 12 MBaud wird unterstuetzt
MaxTsdr_9.6 =60 ; (G)
MaxTsdr_19.2 =60 1 (G)
;MaxTsdr_31.25 =15 ; fuer Gateway DN-CBM-DP nicht moeglich (1234)
MaxTsdr_45.45 =60 ; (G ab GSD_Revision 2)
MaxTsdr_93.75 =60 1 (G)
MaxTsdr_187.5 =60 1 (G)
MaxTsdr_500 =100 i (G)
MaxTsdr_1.5M =150 ;1 (G)
MaxTsdr_3M =250 ; (G ab GSD_Revision 1)
MaxTsdr_6M =450 ; (G ab GSD_Revision 1)
MaxTsdr_12M =800 ; (G ab GSD_Revision 1)
Redundancy =0 ; (D) keine redundante Uebertragungstechnik
Repeater_Ctrl_Sig =0 ; (D) RTS-Signalpegel (CNTR-P) Pin 4 des 9pol. SUB-D
; 0: nicht vorhanden 1: RS 485 2:TTL
24V_Pins =0 ; (D) Bedeutung der 24V Pins des 9pol. SUB-D (Pin 7 24V; Pin 2 GND)
; 0: nicht angeschlossen  1:Input  2: Output
; Implementation_Type = "Visible-String" ; (1234)
Bitmap_Device ="DNDPOO_N" ; (O ab GSD_Revision 1)
Bitmap_Diag ="DNDPO0O_D" ; (O ab GSD_Revision 1)
Bitmap_SF ="DNDPO00_S" ; (O ab GSD_Revision 1)
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;--- Kapitel 2.3.4  DP-Slave-bezogene Schluesselwoerter ---

Freeze_Mode_supp =0 ; (D) Der Freeze-Mode wird nicht unterstuetzt

Sync_Mode_supp =0 ; (D) Der Sync-Mode wird nicht unterstuetzt

Auto_Baud_supp =1 ; (D) Die Automatische Baudratenerkennung wird unterstuetzt

Set_Slave_Add_supp =0 ; (D) Die Slave-Adresse kann vom Master nicht gesetzt werden

;User_Prm_Data_Len =3 ; (D) Hoechstlaenge von User-Parameter-Daten

;User_Prm_Data=0x00,0x00,0x3F ; (O) User-Parameter-Daten

Min_Slave_Intervall =20 ; (M) Minimaler Abstand zwischen 2 DDLM_Data_Exchange-Aufrufen (xx * 100us)

Modular_Station =1 ; (D) 0: Kompaktstation 1: Modulare Station

Max_Module =64 ; (M falls modulare Station) Hoechstanzahl der Module einer Modularen Station

Max_Input_Len =240 ; (M falls modulare Station) Hoechstlaenge der Eingangsdaten einer Modularen
Station

Max_Output_Len =240 ; (M falls modulare Station) Hoechstlaenge der Ausgangsdaten einer Modularen
Station

Max_Data_Len =312 ; (O nur falls modulare Station) Groesste Summe der Ein- und Ausgangsdaten einer

Modularen Station in Bytes
"Deallocating DeviceNet modules"” ;
"Memory overflow" ;
"Wrong parametrisation” ;
"Wrong configuration" ;

Unit_Diag_Bit(0000)
Unit_Diag_Bit(0001)
Unit_Diag_Bit(0002)
Unit_Diag_Bit(0003)

Max_Diag_Data_Len =16 ; max. 16 Byte Diagnosedaten

Modul_Offset =0 ; (D ab GSD_Revision 1) erste Steckplatznummer
Max_User_Prm_Data_Len=3

PrmText=1

Text(0)=" 125 kbit/s"

Text(1)="250 kbit/s"

Text(2)="500 kbit/s"

EndPrmText

PrmText=2

Text(0)="No"

Text(1)="Yes"

EndPrmText

ExtUserPrmData=1 "DeviceNet-Bitrate"
Unsigned8 0 0-2

Prm_Text_Ref=1

EndExtUserPrmData

ExtUserPrmData=2 "Communication Window"
Bit(7) 0 0-1

Prm_Text_Ref=2

EndExtUserPrmData

ExtUserPrmData=3 "Own MACID"
Bitarea(0-5) 63 0-63

EndExtUserPrmData
Ext_User_Prm_Data_Const(0)=0x00,0x00,0x3F
Ext_User_Prm_Data_Ref(1)=1
Ext_User_Prm_Data_Ref(2)=2
Ext_User_Prm_Data_Ref(2)=3
Slave_Family = 9@DN@V01

Periphery ="ET 200"
OrderNumber ="C.2846.02"
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4.2 GSD File of the DN-DP Module

Below, the GSD file (Device Master Data) of the DW¥-module has been printed. The
specification printed here are for orientation. Bee is the data contained in the GSD file

DNDPOB4D. GSD, included in the product package.

(c) esd electronic system design GmbH Hannover

PROFIBUS-DP Geraetestammdatei
; Version: 1.00

Autor: Ulrich Hartmann
; Erstellungsdatum: V1.0 15.10.2007 uh born from dndp0566.gsd
; Aenderungen:

; Art des Parameters

; (M) Mandatory (zwingend notwendig)

; (O) Optional (zusatzlich méglich)

; (D) Optional mit Default=0 falls nicht vorhanden

; (G) mindestens einer aus der Gruppe passend zur entsprechenden Baudrate
#PROFIBUS_DP

;--- Kapitel 2.3.2  Allgemeine DP-Schluesselwoerter ---

; 0: nicht angeschlossen  1: Input  2: Output
; Implementation_Type = "Visible-String" ; (1234)

Bitmap_Device ="DNDPME_N"; (O ab GSD_Revision 1)
Bitmap_Diag ="DNDPME_D"; (O ab GSD_Revision 1)
Bitmap_SF ="DNDPME_S"; (O ab GSD_Revision 1)

;--- Kapitel 2.3.4  DP-Slave-bezogene Schluesselwoerter ---

Freeze_Mode_supp 0 ; (D) Der Freeze-Mode wird nicht unterstuetzt
Sync_Mode_supp 0 ; (D) Der Sync-Mode wird nicht unterstuetzt
Auto_Baud_supp 1 ; (D) Die Automatische Baudratenerkennung wird unterstuetzt

GSD_Revision =1 ; (M ab GSD_Revision 1) (Unsigned8)
Vendor_Name ="esd" ; (M) Herstellername (Visible-String 32)
Model_Name ="DN-DP" ; (M) Herstellerbezeichnung des DP-Geraetes (Visible-String 32)
Revision ="V1.0" ; (M) Ausgabestand des DP-Geraetes (Visible-String 32)
Revision_Number =1 ; (M ab GSD_Revision 1) (Unsigned8 (1 bis 63)) (1234)
Ident_Number =2893 ; (M) Geratetyp des DP-Gerates (Unsigned16)
Protocol_ldent =0 ; (M) Protokollkennung des DP-Geraetes 0: Profibus-DP (Unsigned8)
Station_Type =0 ; (M) DP-Geraetetyp 0: DP-Slave (Unsigned8)
FMS_supp =0 ; (D) kein FMS/DP-Mischgeraet (Boolean)
Hardware_Release ="V1.1" ; (M) Hardware Ausgabestand des DP-Geraetes (Visible-String 32)
Software_Release ="v2.3.0" ; (M) Software Ausgabestand des DP-Geraetes (Visible-String 32)
9.6_supp =1 ; (G) 9,6 kBaud wird unterstuetzt
19.2_supp =1 ; (G) 19,2 kBaud wird unterstuetzt
;31.25_supp =1 ; fuer Gateway CAN-CBM-DP nicht moeglich (1234)
;45.45_supp =1 ; (G ab GSD_Revision 2) 45,45 kBaud wird unterstuetzt
93.75_supp =1 ; (G) 93,75 kBaud wird unterstuetzt
187.5_supp =1 ; (G) 187,5 kBaud wird unterstuetzt
500_supp =1 ; (G) 500 kBaud wird unterstuetzt
1.5M_supp =1 ; (G) 1,5 MBaud wird unterstuetzt
3M_supp =1 ; (G ab GSD_Revision 1) 3 MBaud wird unterstuetzt
6M_supp =1 ; (G ab GSD_Revision 1) 6 MBaud wird unterstuetzt
12M_supp =1 ; (G ab GSD_Revision 1) 12 MBaud wird unterstuetzt
MaxTsdr_9.6 =60 ; (G)
MaxTsdr_19.2 =60 ; (G)
;MaxTsdr_31.25 =15 ; fuer Gateway DN-CBM-DP nicht moeglich (1234)
;MaxTsdr_45.45 =60 ; (G ab GSD_Revision 2)
MaxTsdr_93.75 =60 1 (G)
MaxTsdr_187.5 =60 ; (G)
MaxTsdr_500 =100 ;1 (G)
MaxTsdr_1.5M =150 ;1 (G)
MaxTsdr_3M =250 ; (G ab GSD_Revision 1)
MaxTsdr_6M =450 ; (G ab GSD_Reuvision 1)
MaxTsdr_12M =800 ; (G ab GSD_Revision 1)
Redundancy = ; (D) keine redundante Uebertragungstechnik
Repeater_Ctrl_Sig =0 ; (D) RTS-Signalpegel (CNTR-P) Pin 4 des 9pol. SUB-D

; 0: nicht vorhanden 1: RS 485 2:TTL
24V_Pins =0 ; (D) Bedeutung der 24V Pins des 9pol. SUB-D (Pin 7 24V; Pin 2 GND)

Set_Slave_Add_supp =0 ; (D) Die Slave-Adresse kann vom Master nicht gesetzt werden
;User_Prm_Data_Len =3 ; (D) Hoechstlaenge von User-Parameter-Daten
;User_Prm_Data=0x00,0x00,0x3F ; (O) User-Parameter-Daten
Min_Slave_Intervall =6 ; (M) Minimaler Abstand zwischen 2 DDLM_Data_Exchange-Aufrufen (xx * 100us)
Modular_Station =1 ; (D) 0: Kompaktstation 1: Modulare Station
Max_Module =64 ; (M falls modulare Station) Hoechstanzahl der Module einer Modularen Station
Max_Input_Len =240 ; (M falls modulare Station) Hoechstlaenge der Eingangsdaten einer Modularen
Station
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Max_Output_Len

Max_Data_Len =312 ; (O nur falls modulare Station) Groesste Summe der Ein- und Ausgangsdaten einer
Modularen Station in Bytes

= "Deallocating DeviceNet modules" ;

="Memory overflow" ;

="Wrong parametrisation" ;

="Wrong configuration" ;

= "DeviceNet not operational” ;

Unit_Diag_Bit(0000)
Unit_Diag_Bit(0001)
Unit_Diag_Bit(0002)
Unit_Diag_Bit(0003)
Unit_Diag_Bit(0004)

Max_Diag_Data_Len =16 ; max. 16 Byte Diagnosedaten

Modul_Offset =0 ; (D ab GSD_Revision 1) erste Steckplatznummer
Module="Comm.Window" 0xB7

EndModule

Max_User_Prm_Data_Len=3

PrmText=1

Text(0)=" 125 kbit/s"

Text(1)="250 kbit/s"

Text(2)="500 kbit/s"

EndPrmText

PrmText=2

Text(0)="No"

Text(1)="Yes"

EndPrmText

ExtUserPrmData=1 "DeviceNet-Bitrate"
Unsigned8 0 0-2

Prm_Text_Ref=1

EndExtUserPrmData

ExtUserPrmData=2 "Communication Window"
Bit(7) 0 0-1

Prm_Text_Ref=2

EndExtUserPrmData

ExtUserPrmData=3 "Own MACID"
Bitarea(0-5) 63 0-63

EndExtUserPrmData
Ext_User_Prm_Data_Const(0)=0x00,0x00,0x3F
Ext_User_Prm_Data_Ref(1)=1
Ext_User_Prm_Data_Ref(2)=2
Ext_User_Prm_Data_Ref(2)=3

Slave_Family = 9@DN@V01

OrderNumber ="C.2930.02"

=240 ; (M falls modulare Station) Hoechstlaenge der Ausgangsdaten einer Modularen Station
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5. Configuration via SIMATIC Manager

5.1 Introduction

The DN-gateway is completely configured via the PROFIBUS and aafiguration information
remains in the gateway after a power cycle.

NOTICE
0 Without correct configuration via the SIMATIC mamagthe DN-gateway and the

DeviceNet participants connected do not operatettey and operation of the DeviceNet
participants connected can be disturbed.

In particular the DeviceNet-Bitrate configured metDN-gateway and the module-IT
(MACID) must match the settings of the DeviceNettipgants connected!

If problems should occur, further information ca@ dbtained with the diagnostics jas
described in the chapters “4.3 Diagnostics via LBEgplay” and “4.4 Slave Diagnosticq'.

A4

5.2 Course of Configuration

Please follow the steps below to configure tH2N-gateway:

1.

Select the rightDN-gateway
Select menudHardware Catalogue and thereAdditional Field Devices andOther. There select
e.g. DN-CBM-DP or DN-DP.

. Set PROFIBUS Address

Set the PROFIBUS address as described in chaédr &n page 26.

Parameter Telegramm

(set DeviceNet Bit Rate, Module-ID (MACID) and Comnunication Window)

Configure the configuration settings by means efglarameter telegram as described in chapter
5.2.2 on page 27.

Assignment of the Slots of the DP-slaves
Assign the slots as described in chapter 5.2.3age [28.

Configuration of the Slots (PLC-Address)
Configure the slots as described in chapter 5.8.gage 29.

Save settings on hard disk
Save the settings as described in chapter 5.2paga 29.
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5.2.1 Set PROFIBUS Address

A window opens in which you have to specify the FREMJS station address.

NOTICE
0 Thehexadecimal address set at the coding switches has tmipeerted into adecimal
value and entered here!

T SIMATIC 300-5tation(?] [Configuration] - devicenet Erofile IStandard

= EI--%! FROFIBUS DFP

PROFIBUS(): DF Master System (1] -0 Addtional Field Devices

-3 140

2 L -1 Gateway

. 21 DH-CEM-DF

‘o[ Universal Module

[_1 DP-Gateway

{L3 DPARS232C Link

Sonstige
®-{23 Closed-Loop Contraller
-_] Configured Stations
B CP 3425 as DP Master
- DP/AS-
{10 DP#PA Link
- ENCODER
- ET 2008

TS @ ET 200C
E
[
£
[E
E
[
£
[E

2 [l cPU 3152 DP()

Properties - PROFIBUS Node DM-CBM-DP

General Parameters |

Address: il

Transmizssion rate:1.5 Mbps

— Hot Networked HEws. f-(3 ET 2000

f-0 ET 200K
Froparties... | J-( ET 200
WElete |

q-(Z3 ET 200k

7-{_] Function Modules
7 IDENT

H- IPC

]..D MC

771 SIMATYH
C.2846.02

fbbrechen | Hile |
MOD

Fig. 5.2.1:Example: Setting the PROFIBUS address of the DNMBEP
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5.2.2 Parameter Telegram

In the configuration window the module 'DN-CBM-OBF ‘DN-DP’respectively) is now
automatically added. The DeviceNet bit rate and MAGefaults from the GSD file to 125

kBaud and MACID 63 (Ox3F).

The Communication Window is disabled by defaultu¥Yoay change the DeviceNet baud rate,
the Communication Window and the MACID in the D& Properties window.

The module-specific bytes of the parameter telagran be changed in the Properties window.
To open the window double click the header of tiedlave window (here:(19) DN-CBM-

DP).

MSIMATIE 300-5tation[2] [Configuration] -- devicenet

] P'S 307 54 PROFIBUS(1]: DF Master Systern (1]

Profile IStandard

EI--%',;l FROFIEUS DP

B3 Additional Field Devices

2 CPU 315-2 DP[1)
DFrssiar

4
c 2

DP Slave Properties ﬁ%‘\‘:

Froperties  Assigning Parameters

B 140

ED Fateway

=] DN-CEM-DP
Uriversal Module
Cl DP-Gateway

. -0 DP/RSZ3EC Link
{:I Sonstige

F-Z] Closed-Loop Controller

Parameter Mame

DeviceMet-Bitrate
Communication Window
Own MACID

Walue

125
Mo
63

khit/s

f-(_7 Configured Stations
i1 CP 342-5 as DP Master
[ DPALS-

/{21 DP/PA Lirk

Agzign parameter data;

Azzigning Hexadecimal Parameters E3

773 ENCODER
f-7] ET 2008
f-Z] ET 200C

/-7 ET 200M
F-C ET 200U
[0 ET 200
f-(7 Function Modules

[Hexadecimal, separated by commal

i1 IDENT
f-( IPC
-2 NC

o]

Cancel I

/-7 SIMADYN

£
[
[
[
B
[
[
[
B3 ET 2000
[
[
£
[
[
[
B
[
-0 SIMATIC

Help |

@7 SIMOREG

Hex. Parameters. . | Modify Value. . |

C.2846.02

Abbrechen | Hile

Ok |

| MO0

Fig. 5.2.2:Setting the DeviceNet bit rate in the DP-slaveperdaes window

To change the parameter data manually, click thbtiex Parameters... to open the dialogue

box Assigning Hexadecimal Parameters.

NOTICE

@

In the second byte the bit rate is set. Please tef@able
In the third byte the MACID of the module (O...68cd) is

the local slave in the gateway.

The first byte of the parameter data has alwaysetset to '00'.

0x00...0x3F. The most significant bits of this bgtre flags and have to be zero for fut
compatibility. The DeviceNet MACID you specify haseused by the scanner and alsg

5.2.1 for allowed values.
selected by the hexadecimal value
ire

by

DN-CBM-DP / DN-DP
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2. hexadecimal
parameter byte

Bit rate [kbit/s]

02 500
01 250
00 125

Table 5.2.1:Selection by hexadecimal parameters

5.2.3 Assigning the Slots of the DP Slave

The desired number of slots to be used by the B\ $br data exchange is set by double
clicking the device 'Universal Module' for each zeiNet module you want to communicate
with. In the DP-slave window the assigned slotsrapgesented by a '0'.

AMSIMATIC 300-5tation(2] [Configuration) -

- Gleliaue FPrafile IStandard

EI--%?“ FROFIBUS DP

EHI0 Additional Field Devices

w1 140
E{:| Gateway

-3 DM-CEM-DF

{:| Sonstige

#-23 Clozed-Loop Cortroller
-2 Configured Stations

- CP 3425 as DP Master
- DPAASH

-0 DPPA Link
-7 EMCODER
-0 ET 2008
E-C0 ET 2000
B3 ET 200L
[
I

]--l:| ET 200k
0. /77 ET 20001

------ Universal Module
-0 DP-Gateway
F-23 DP/RS232C Link

1 @ PS 307 5A PROFIBUS(1}: DP
2 CPU 315-2 DP[1] J

A SAE R

3

4

5

5

7

g

9

< |

4| (13 DNCEMDP

Slat Module /... | Order Murnber
1] 1] Uriverzal Module
1 0 Univerzal Module
2 1] Uriverzal Module
3
Fl
5

Fig. 5.2.3: Addition of new DeviceNet modules
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5.2.4 Configuration of DeviceNet Modules

In order to configure the DeviceNet modules theé sidry has to be double clicked. A properties
window opens in which the simulated PLC slots anefigured. Below, two examples are

shown:

PLC parameter:

Data direction: input/output
Output address: 1 dec.
Output length: 1

Output unit: word
Consistency: unit

Input address: 1

Input length: 7

Input unit: byte
Consistency: unit

DeviceNet parameter:

PLC parameter:

Data direction: input/output
Output address: 3 dec.
Output length: 4

Output unit: byte
Consistency: unit

Input address: 8

Input length: 3

Input unit: word
Consistency: unit

DeviceNet parameter:

EPR: O0x3E8 = 1000 ms EPR: 0x7DO0 = 2000 ms
MACID: 5 hex MACID: 3 hex
Output length: 6 Output length: 4
Input length: 7 Input length: 6
Tx offset: 4
Address /1D | Address /1D |
140 type: Ditect Entry... | 140 tpe: Direct Entry... |
r— Olutput r— Olutput
Addiess: Length: Unit: Congistent via: Addiess: Length: Unit: Congistent via:
Stat; |1 |1 33 IWord. j IUn\t j Stat; |3 |4 33 IByte j IUn\t j
End: 2 End: B
I= | Eart process mage Mo IU 3: 7| Bt pronessiiane Mo ID 3:
— Input — Input
Addiess: Length: Unit: Conszistent via: Addiess: Length: Unit: Conszistent via:
Start |1 I? 32 IByte j IUn\t j Start IS |3 32 Iw’ord j IUn\t j
End: 7 End: 12
17| Pt process mane Mo: |0 3: I™ | Fatt prosess mane: MHa: |0 3:
— Comment: = — Comment: =
[Manufacturer-specific data, max. [Manufacturer-specific data, max.
I03 £5.05.06.07.04 14 bytes hexadecimal, separated IUT 00,0304 05 14 bytes hexadecimal, separated
""" by comma or space] i by comma or space]
fbivechen | Hie | k| Abbvechen Hite |

Fig. 5.2.4:Configuration example

Fig. 5.2.5:Configuration example

The individual parameters of the properties windeill be explained in detail in the following

chapter.

5.2.5 Save Settings to Hard Disc

Now you have to save the settings via menu pd@tason/Save to hard disc. Afterwards the
settings are transmitted to the PLC by means olirpemtsTarget SystenvLoad in Unit.
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5.3 Description of Input Window ‘DP Slave Properties

The first parameters configure tRROFIBUS side of a slot/module.

- In field 1/O-Type ‘input’ or ‘output’ or ‘input/output’ has to be ssdted, depending on the data
direction desired. Other properties are not perbtessl he input/output direction is seen here from
the PLC'’s point of view.

- Infield Addressthe PLC-1/O address is entered adeaimal value

- By means of field& ength andUnit the number of data bytes is specified. You maywalsik with
word wide data.

- The entry in fieldConsistent via shows whether the data is to be transmitted asidhl unit
(bytes, words, etc.) or as complete package dariRgC cycle. This function is only to be set to
‘whole length'’ if required, because the transmissis ‘unit’ is faster. The upper limit for the 1/O-
length is 32 bytes if you want to transmit consistever the total length.

The limit is determined by the S7-PLC, tbé&l-gateway gives no restrictions, which is able to
transfer the whole PROFIBUS data frame in a cogisighanner.

NOTICE
If the data is to be transmitted consistently fa éntire length, you have to specify this
hereand you have to use SFC14 and SFC15 (refer to Stefi7 N¢anual).

The following parameters configure how this slagbdves on thBeviceNetside:

- These Parameters are entered into the Commiehofithis dialogue box. The data format for all
bytes in theComment field is hexadecimal. To understand the informmaiio this section you
should be familiar with the DeviceNet network.

The following table shows what you have to entertie@ module.

Module | entry toComment field (Optional bytes are in []):

output only EPR H, EPR L, MACI D, ConslLen [,txOffs [,allocation [, option ]]]
module

input only EPR H, EPR_L, MACID, ProdLen][,rxOffs [,allocation [, option ]
module

EPR H, EPR L, MACID, ConsLen, ProdLen, [,ixOffs [, rxOffs

input/output [.allocation [, option ]]]]

module

to configure 0, 0, MACI D==SCANI D, ConslLen, ProdLen, [,txOffs [, rxOffs ]|

the local
slave

Table 5.3.1:Comment field
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Every name is a placeholder for one comment )f#ional bytes are printed in []. All optional
bytes may not be specified, if the following opabbytes don't need to be specified. For insténce
you want to specify theatlocation > byte for an output module, you must also speitify
<txOffs >.

The length unit for the field€onsLen, ProdLen, txOffs andrxOffs  is always byte
independent of the unit that has been chosen ferPhC side (i.e. PROFIBUS side) of the
configuration.

EPR_H,

EPR_L: ExpectedPackage Rate High and Low byte in ms. The expguaellage rate
sets the timeout duration on the DeviceNet networkhe connection to this
slave. The scanner of the gateway will poll remsigves alfY, ms for a
polled or bit-strobed connection. Maximum allowedlie for polled/bit-strobed
connections is Ox7FFF (32.767s).
Maximum value for COS connections is Ox3FFE (16s383

E INFORMATION

If you're using multiple bit-strobed slaves on tiegwork they can
have only one common expected package rate byigendhe EPR
of the bit-strobed slave with the least MACID i®dsas EPR for a
bit-strobed slaves. Individual settings for theesthit-strobed slaves
are ignored.

MACID: Medium ACcess IDentifier
The MACID of the slave which should be accessed. If it & shme as the
gateway'sMACID, it means that this slot is intended to contrel ittcal slave
in the gateway.

ConsLen: Consumed data Length
The number of output bytes in the DeviceNet meslolutput data block. This
number is inherent to the selected type of conoe&nd the slave module.
It has to be derived from the manufacturer’s doautat@n or the EDS file that
belongs to the DeviceNet slave!
Output direction is seen from the gateways pointiew for a remote slave.

ProdLen: Produced data Length
The number of input bytes in the DeviceNet moslufgut data block. This
number is inherent to the selected type of conoe&nd the slave module.
It has to be derived from the manufacturer’s doauatéon or the EDS file that
belongs to the DeviceNet slave!
Input direction is seen from the gateways pointi@v for a remote slave.

txOffs: transmit Offset
The PLC output bytes are inserted &Gffs > in the output data block of the
DeviceNet module. Default: O.
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rxOffs: receive Offset
The PLC input bytes are extracted atGffs > from the input data block of
the DeviceNet module. Default: 0.

allocation: DeviceNet allocation byte
This byte selects the kind of connection thanh@ntained between the local
scanner and the remote slave. It defaults to Ox@B this means a polled

connection.

Bit no. 7 6 S 4 3 2 1 0
Acknowledge| . Change ofi . Explicit

Content|| Reserved Suppression Cyclic State Reserved | Bit Strobed  Polled Message

Table 5.3.2:Allocation choice byte contents

The following choices for the allocation byte aiessible:

- cyclic and/or change of state (COS) (0x20/0x10)

- bit strobed (0x04)

- polled (0x02)

- explicit connection only (0x01)
Specify only one of these. Additional selectioneaplicit message connection
(0Ox01) is possible and is implicitly done by theayeay itself.
If you want to use the explicit connection from y&LC program you have to
configure and use the communication window.

option: options
At the moment only for internal test purposes.

The single output bit for each bit-strobed slavim e current implementation always sent as a zer
bit. This should not do any harm, because mogstebit-strobed slaves do not evaluate this output b
They interpret the received output CAN frame omslypeoduction trigger.
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5.4 Configuration Examples

5.4.1 Configuration Example witht xOf f s andr xOF f s

DP Slave Properties x|
Address /10 |
140 type: Diirect Entry... |
— Dutput
Address: Length: Unit: Congistent via:
Start: |1 |1 ﬁ IW’ord j IUnit j
End: 2
™| Bart process image: Mo IU 3:
— Input
Address: Length: Lnit: Consistent via:
Start: |1 |3 ﬁ IByte j IUnit j
End: 3
= | Bart process image Mo ID 3:
— Comment: —
[Manufacturer-spe_c:|f|c: data, max.
IDS,ES,DS,DB,D?,D4,D2 1b4 bytes hexadecimal, separated
Iy COMMA O space)
Abbrechen | Hite |

Fig. 5.5.2 DP Slave Properties of the example

PROFIBUS output_len =2

Byte byte|byte|  |P¥°f k +1 PROFIBUS output bytes

X Y

Set to '0' by gateway
—_
4 N

Byte 0] Byte 1|Byte 2|Byte 3|Byte 4|Byte 5] DeviceNet
PLC 00 | 0o | oo | oo |eyrex|oyee outputs
1 txoffs=4
DeviceNet Slave
MACID 5
* rxOffs=2
Byte 0]Byte 1]Byte 2|Byte 3|Byte 4]|Byte 5|Byte 6] DeviceNet
byte ulbyte v|bytew] ... inputs
\_ _/

u v w

Byte byte | byte | byte BY'el n.1 PROFIBUS input bytes

———
PROFIBUS input_len = 3

Fig. 5.5.2:Configuration example

The usage afixOffs andrxOffs is explained in this example. It makes senseuf galy need to
transfer some contiguous bytes to and from thed@&et module and not the whole data block. The
usage otxOffs and/orrxOffs allows you to minimize the amount of data tranmsférover the
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PROFIBUS. On the other hand keep in mind that thHelev data block is transferred via
CAN/DeviceNet to the DeviceNet module. In figur&.2.you can see how the data are transferred, if
you configure a slot like seen in Fig. 5.5.1.

The <output_len> output bytes from the PROFIBUSigerted atxOffs  in the output data block
for the DeviceNet module. All bytes not written ¥iee PROFIBUS default to zero.

For the input direction all data are read fromDleiceNet module, but only <input_len> bytes starti
atrxOffs are transmitted over the PROFIBUS. All other byesdiscarded.

ConsLen as a synonym for consumed length BnddLen as a synonym for produced length are the
configuration values for the DeviceNet data conpectThe meaning (direction) of consumed and
produced length is always seen from the Devicelatork’s point of view. They always specify the
whole amount of data transmitted over the DeviceMetthese are DeviceNet terms the consumed
lengthConsLen corresponds to the output length as seen fronPLi@&s point of view for remote
slaves.

5.4.2 Configuration Example for the Local Slave

The following example for @omment field assumes that you have configured the Deetejdteway's
MACID to 17 (dec.). Refer to Section 5.2, Step Bifdormation how to determine the gateway's
MACID.

In theComment field for the local slave the fielddlocation andoption are not allowed, because
the remote scanner decides the kind of conneatidhet local slave. Also the EPR values are “do not
care” values because the remote scanner confihedsPR!

exampleComment field for local slave | 00, 00, 11, OA, 02

0x00 is used for the EPR fields as dummy placehslde

This setup of the comment field tells the gateveagdt as a slave on MACID 17 (0x11) for a remote
scanner.

Its ConsLen is Ox0A, means it will accept ten bytes of inpatalfrom the remote scanner.

Its ProdLen is 0x02, means it will transmit two bytes of outpiata to the remote scanner.

The names for consumed length and produced lemgthaaresponding to the DeviceNet's point of
view, because these are DeviceNet terms. Theréfi@eneaning from the PLC's point of view is

exactly reversed in comparison to the meaning foordiguration of a remote slave.

This may be confusing at first, but for judging ttheta direction from the terms consumed length
(ConsLen) or produced length (ProdLen) you onlydritedook at the slaves from a DeviceNet scanner's
point of view. On the other hand the meanintk@fffs andrxOffs is still the same for a local slave
as it was for a remote slave, becauge"and 'rx " refer to the PLC's output and input point of view
respectively.
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5.4.3 Configuration Example for a Remote Slave

You can configure a remote slave as a simple idpuice, using input only DP Slave properties.

exampleComment field for bit-strobed slave | 00, FA, 3F, 02, 00, 04
configured as an input only module

Means for this slave EPR is 250 ms (0x00 FA), the\D is 63 (0x3F), 2 Bytes input data and bit-
strobed connection.

5.4.4 Restrictions for theDN-gateway

The DN-gateway can link any Profibus-DP master to a DeviceNetvoek. TheDN-gateway
operates as a Profibus-DP slave-1/0O componenthédDieviceNet network thBN-gateway can
operate as a scanner to control several Devicdalet devices or as a single slave device to be
connected to one DeviceNet scanner. Dhkgateway is always configured via a Profibus-DP
master. You can connect more than Dikgateway to one Profibus Master. The Profibus
specification states that it is possible to conmgcto 124 Profibus-DP slave-1/O components.

All limitations mentioned have to be taken into sideration.

Configuration of the DN-gateway as a DeviceNet Scanner:

The maximum addressable number of DeviceNet slaviees depends on the configured
Profibus-DP slave I/O type of each DeviceNet skd@ece. This limit is between 20 to 40 devices.
The maximum number of Profibus DP configuratioredagtes is 244 bytes. A configuration data
block per external DeviceNet slave (slot) congistsof two or three bytes concerning the
Profibus-DP configuration and up to 9 bytes conogrtheDN-gateway configuration.

PROFIBUS-DP Slave 1/0 Type
as Input/Output
Profibus-DP Manufacturer specific data
Octet 1 count of manufacturer specific data
Octet 2 length output bytes
Octet 3 length input bytes
Octet 4 EPR_H
Octet 5 EPR L
Octet 6 MACID
Octet 7 ConsLen
Octet 8 ProdLen
Octet 9 txOffset
Octet 10 rxOffset
Octet 11 allocation
Octet 12 option
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Example:

For the configuration of a DeviceNet slave devis@a input without using the txOffset, allocation
and option, the configuration frame would consist off Octet 1, Octet 2, Octet 4, Octet 5, Octet 6
and Octet 8. In whole this are 6 bytes. If onlytskind of devices are configured, the maximum
configurable number of DeviceNet slave devices ddad 244 bytes / 6 bytes = 40.

For the configuration of a DeviceNet slave devis@a input and output with using the txOffset,
rxOffset, allocation and option, the configuratioaame would consist out off all Octets (1 to 12) In
whole this are 12 bytes. If only such kind of degi@re configured, the maximum configurable
number of DeviceNet slave devices would be 2449yt bytes = 20.

Please note that at least one output byte has tordgured.
In whole up to 312 payload data bytes can be corddfor the whole gateway. The limit for each

direction is 240 payload data bytes. Thereforectivabinations of the max. number of input
payload data bytes / max. number of output payltstd bytes can be used:

Max. number of Resulting max. number of Max. number of
input payload data output payload data payload data bytes
240 72
156 156 312
72 240

Configuration of the DN-gateway as one DeviceNet dave:

The DN-gateway can be configured as exactly one DeviceNet slave.

With this configuration, it can be connected toatlyaone DeviceNet scanner. But with this
configuration theDN-gateway can still access other DeviceNet slaves as a sdann

Limitations due to the DN-gateway:
The min. Expected Package Rate is 16 ms (8 ms)cycle

Using the Communication Window:
The max. fragmentation length for Expl. RequestiB bytes.
Further information are available on request.

Limitations due to the DeviceNet specification:

The following baud rates can be chosen for the d@Net bus:
- 125 kbit/s

- 250 kbit/s

- 500 kbit/s
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6. Manual Configuration of a DP-Master

The following description is based on the PROFIBSI&cification-Normative-Part-8.
After power up a DP Master is sending 2 framesattheconnected device in the network:
- parameter frame
- configuration frame

Accompanying to the explanations you will find aaiguration example of a Module with the
following parameters:

Module 1

- DeviceNet slave

- MACID = 63,

- Produced data length = 7 byte
- Consumed data length = 7 byte
- Baudrate = 500 kBaud

6.1 Structure of the Parameter Frame

The structure of the user parameter data is destdh page 27.

1. Byte 2. Byte 3. Byte

Always 00 Baudrate own MACID

These 3 Bytes have to be implemented in the G8b&hindUser_Prm_Data .
Delete the semicolon (;) that defines this row asmmend.

Example forModule 1.

'L'J'ser_Prm_Data:OXOO,Ox02,0x10 ;  User-Parameter Data

With these settings the own MACID of tBiN-gateway is adjusted to 16and the baud rate is set to
500 kBaud.
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6.2 Structure of the Configuration Frame

The following description is based on the PROFIB8}&cification-Normative-Part-8, chapter
9.3.5, page 734.

In contrast to common PROFIBUS slaves the dataheofgtheDN-gateway is variable.
By using other DP Masters than Siemens SIMATIG juist valid to connect ori@N-gateway.
To declare a DeviceNet slave you must insert a eogkction in the GSD file. That is a section

delimited by the keyword$vodule=.... End Module”

For the setup of the module section you need thaning information about the connected
DeviceNet devices:

data length, input and /or output of each device
MACID of each device

Expected Package rate — EPR

desired connection type (polled, COS)

One module configuration section has to be sebupdch DeviceNet slave you want to
communicate with.

On startup the DP-master assembles all moduleoséctiontents into the configuration frame that
it transmits to the DP slav®N-gateway)

The module section content is divided iQatets (PROFIBUS-Specification-Normative-Part-8,
page 738, figure 16):

Bit7 |[Bit6|Bit5|Bit4| Bit3| Bit2| Bit 1| Bit O

Octet 1 || count of manufacturer specific data

Octet 2 | length output bytes

Octet 3 |[ length input bytes

Octet 4 || manufacturer specific data

Octet 5 || manufacturer specific data

etc. manufacturer specific data
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Octet 1: Length of Manufacturer Specific Data

Because th®N-gateway uses always the special ID format to represeinaected DeviceNet
device the identifier byte must have the followstgucture (see also PROFIBUS-Specification-

Normative-Part-8, page 737):

MSB

Bit LSB

7 6

Content

00:
01:

10:

11:

free place

length byte for

input follows

length byte for

output follows

length byte for

input/output
follows

(depending on the

connected DeviceNet

slave)

always 00

length of manufacturer specific data

(Refer to page 30: Byte count of comment
field.)

Example Octet 1:

MSB

Bit LSB

Content

= 0xC5

Module 1 is input/output (OxC0=) and

5 bytes manufacturer-specific data (0x05) willdoll

DN-CBM-DP / DN-DP
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Octet 2: Length Bytes of Output

Octet 2 gives the consistency, the structure (wted) and the number of the output bytes.

Length bytes of the output as seen from the PROBIBdster (see also PROFIBUS-Specification-

Normative-Part-8, page 738)

MSB LSB
Bit-No.: I 6 4 3 2 1 0
Consistency over length bytes of inputs/outputs
0: b d Bit .
yte or wor Meaning
1: complete Length-format 543210
Content: length 0: byte-structure 000O0O0J 1hbyte, resp. 1 word
-> for DN-gateway |1: word-structure : :
do not care (write 111111 63bytes, resp. 63 words
always to ‘1)
Example Octet 2:
MSB Bit LSB
7 6 5 4 3 2 1 0
Content 1 0 0 0 0 1 1 0
= 0x86 consistency over hole length (0x80), the lengtimfatris byte-structure and

7 bytes output data are transferred (Ox06 =7) ... 1

Octet 3: Length Bytes of Input

Length byte of the input seen from the PROFIBUStaras
The bit assignment @ctet 3 is similar toOctet 2.

Example Octet 3:

MSB Bit LSB

7 6 5 4 3 2 1 0

Content 1 0 0 0 0 1 1 0
= 0x86 consistency over hole length (0x80), the lengtimtd is byte-structure and

7 bytes input data are transferred (0x06 = 7...1)
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Octett 4 and higher: Manufacturer Specific Data

Configuration of the DeviceNet side. Refer to pa§eThe octets from octets 4 and higher are
contained in the comment field of the SIMATIC maeag

Implement the bytes of the comment field similadascribed foOctet 4 and the following bytes.

Example Module 1:

Octet 4: 0x03
Octet 5: OxE8

Ox3E8 is the expected package rate. The decimad v&ll000 msec. With this setting the
DeviceNet scanner is polling this slave each second

Octet 6: Ox3F MACID = 63 dec

Octet 7: 0x07 consumed data length, 7 bytes

Octet 8: 0x07 produced data length, 7 bytes

In this example the length of the manufacturer fipetata isOctet 4 to Octet 8 resulting in 5
Bytes.

The configuration frame segment for the Module 4 the following structure:

0xC5 0x86 0x86 0x03 OxES§ Ox3K 0)1(0)% oxO7

The configuration frame segment and has to betedanto the GSD file as shown below:

Module:"Module 1" 0xC5,0x86,0x86,0x03,0xE8,0x3F,0x07,0x07
EndModule
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6.3 The Communication Window

Documentation provided on request.
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7. DeviceNet Errata PROFIBUS-DP to DeviceNet Gatewa

The DN-CBM-DP and the DN-DP have not been presetatenh official ODVA test lab to apply for

a conformance certificate. However the gatewagsomol implementation of the DeviceNet slave has
been checked with the conformance test tool (CTha&) official ODVA test labs use while doing the
conformance test for a DeviceNet appliance. The uslease of the CTT was “DeviceNet Protocol
Conformance Revision A22, November 2010".

During the tests some deviating behaviour was @bsethat is described in the following paragraphs:

7.1 Master/Scanner: The UCMM loses Message lds

The scanner needs to allocate a message ID fdd@MM connection when it starts talking to an
external slave. If the external slave doesn't ansame in that state the connection is closed then t
UCMM Connection ID may be locked and the connedtidis lost for later connection attempts. There
is only the limited amount of 16 connection IDs ial#e.

The connections are closed when you reconfigurBR@FIBUS-DP master. This in turn solicits a new
DP parametrization and configuration frame makigcanfiguration of the DeviceNet side necessary.
It is only a minor problem if you only need to tallk a fixed list of (missing) slaves and don't
reconfigure the PROFIBUS-DP master because asaaslave answers its connection ID is returned
to the pool and reused (normal operation in tHd)fie

This may become a problem if you're changing theware configuration of your PLC often during
the development phased have missing slaves on the DeviceNet bus. A poyae dor the gateway
solves that issue.

This error does only affect the master/scanneradkis not tested in ODVA's conformance test.

7.2 Master/Scanner: CoS Allocation is incorrect

When using the CoS connection only, conflicts witb required behaviour of the slave occur. In
particular a single CoS connection can not be ahose

The allocation byte is determined by the configorabf the external DeviceNet slave via the “DP
Slave Properties” window (see chapter 5.3).

The behaviour for the allocation of a CoS/Cyclimgection together with a Polled connection is
described for the slave side in the DeviceNet $ipaton Volume 3, Chapter 3.13 "Change of
State/Cyclic Messages". In particular the behaviouthe case that both connections (CoS/Cyclic &
Polled) are not enabled using a single allocatemuest, is precisely specified.

The following deviations from the specification acc

- If you use an allocation byte of Ox11 (CoS onlf&plicit), the scanner will implicitly switch on
the Polled connection if the consumed length oftkternal slave is unequal zero (0). According to
the standard, the scanner should only use the ©oBection and leave the Polled connection
unused. Therefore the gateway's scanner can nttei€®S connection as an input only connection.

- If you use an allocation byte of 0x13 (CoS & Pal& Explicit), the scanner will wrongly send an
allocation request with a choice byte of 0x01 (Expland then 0x02 (Polled Only).
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NOTICE
0 To avoid these errors do not use the allocatioesk11 (CoS only & Explicit) with inptt
only modules or 0x13 (CoS & Polled & Explicit) wheanfiguring an external slave.

S

7.3 Slave/Device: Network Status is not always inchted correctly

During the conformance test the network statu®isaiways indicated correctly by the Status LED

(especially if only UCMM connections do exist).

The DeviceNet object test of the CTT performs awdek Status LED test, because a combined
Module/Network Status LED is provided. The Netw&tiatus LED test applies also to the combined
LED, because the CTT does only test the interactiotine network. The states of the hardware, which
are to be additionally indicated by the combinedl.Eo not occur during the test and consequently
do not affect the display of the combined LED.

When the state machine is run though, the blinkoaes of the combined DeviceNet Module/Network

Status LED do not indicate the DeviceNet netwogtest correctly.

For example, the slave should switch the LED tbtligermanently green already, if a connection is
dynamically established via UCMM, but the LED rensablinking green.

7.4 Network Access State Machine after communicatiofailure

This problem occurs in the communication failurgtet(for example after a CAN bus-off). It applies

only to the DN-DP that can detect the 24 V pow@pduvoltage of the DeviceNet interface. When the
power is removed and then supplied again in tretesthe Network Access State Machine should
restart, carry out a Duplicate MACID Check and &#ve communication failure state on Duplicate
MACID Check success. But this doesn't happen.

m INFORMATION
To leave the communication failure state, unplegdbnnector on the PROFIBUS side gnd
afterward connect it again. This will restart tHRGFIBUS communication and in turn {he
DeviceNet network state machine.

7.5 Network Status on DeviceNet power loss

The network status at loss of the 24V DeviceNet grosupply voltage is not indicated correctly.
The LED is not switched to blinking red if the paveeipply voltage on the DeviceNet bus is not
supplied. The DN-CBM-DP can't even detect the sphtbe 24V DeviceNet power supply.
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