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Introduction

Congratulations

You have chosen a device manufactured by Pepperl+Fuchs. Pepperl+Fuchs de-
velops, produces and distributes electronic sensors and interface modules for the
market of automation technology on a worldwide scale.

Before installing this equipment and put into operation, read this manual carefully.
This manual containes instructions and notes to help you through the installation
and commissioning step by step. This makes sure bring such a trouble-free use of
this product. This is for your benefit, since this:

« ensures the safe operation of the device

« helps you to exploit the full functionality of the device

» avoids errors and related malfunctions

* avoids costs by disruptions and any repairs

* increases the effectiveness and efficiency of your plant

Keep this manual at hand for subsequent operations on the device.
After opening the packaging please check the integrity of the device and the
number of pieces of supplied.

Symbols used

The following symbols are used in this manual:

Information!

This symbol indicates important information.

Attention!

This symbol warns of a potential failure. Non-compliance may lead to interruptions of
the device, the connected peripheral systems, or plant, potentially leading to total mal-
functioning.

Warning!

This symbol warns of an imminent danger. Non-compliance may lead to personal inju-
ries that could be fatal or result in material damages and destruction.

Contact

If you have any questions about the device, its functions, or accessories, please
contact us at:

Pepperl+Fuchs GmbH
Lilienthalstrae 200

68307 Mannheim

Telephone: +49 621 776-4411
Fax: +49 621 776-274411

E-Mail: fa-info@pepperl-fuchs.com

FAPEPPERL+FUCHS



AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Declaration of conformity

2. Declaration of conformity

2.1 Declaration of conformity

This product was developed and manufactured under observance of the applica-
ble European standards and guidelines.

Information!

A Declaration of Conformity can be requested from the manufacturer.

(=10

The product manufacturer, Pepperl+Fuchs GmbH, D-68307 Mannheim, has a
certified quality assurance system that conforms to ISO 9001.

252013

10 F3PEPPERL+FUCHS



25.2013

< @ QE:]@‘:'“

17

Safety
Symbols relevant to safety

Information!
This symbol indicates important information.

Attention!

This symbol warns of a potential failure. Non-compliance may lead to interruptions of
the device, the connected peripheral systems, or plant, potentially leading to total mal-
functioning.

Warning!

This symbol warns of an imminent danger. Non-compliance may lead to personal inju-
ries that could be fatal or result in material damages and destruction.

General notes on safety

Only instructed specialist staff may operate the device in accordance with the op-
erating manual.

User modification and or repair are dangerous and will void the warranty and ex-
clude the manufacturer from any liability. If serious faults occur, stop using the de-
vice. Secure the device against inadvertent operation. In the event of repairs, re-
turn the device to your local Pepperl+Fuchs representative or sales office.

The connection of the device and maintenance work when live may only be car-
ried out by a qualified electrical specialist.

The operating company bears responsibility for observing locally applicable safe-
ty regulations.

Store the not used device in the original packaging. This offers the device optimal
protection against impact and moisture.

Ensure that the ambient conditions comply with regulations.

Disposal

Information!

Electronic waste is hazardous waste. Please comply with all local ordinances when
disposing this product!
The device does not contain batteries that need to be removed before disposing it.

FAPEPPERL+FUCHS
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4, General

4.1 Product information
This system manual applies to the following Pepperl+Fuchs GmbH equipment:

41.1 AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor
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S16-EV PROFIBUS| 1922 in electronic safe max. Link! | AS-i Mas- network net
max. con- | outputs configu- ters
figuration ration
4 release circuits; 2 AS-i net- gz/;\nsaj
VBG-PB-K30-DMD-S16 Safety, max. 62 x | 2 x relay, 2 x fast max. 16 | — works, 2 network RS
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Tab. 4-1. Function range AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

1. SafeLink via ethernet. Please refer here to the information in the section <SafeLink>.

The AS-i/Gateway with integrated Safety Monitor combines an AS-i 3.0 PROFI-
BUS Gateway with a Safety Monitor for 2 AS-i circuits. The product offers the full
functionality of an AS-I/PROFIBUS Gateway and an AS-i Safety Monitor for 2
AS-i circuits.

The safety unit provides 4 inputs which can be defined as either EDM or as
START inputs.

The AS-i PROFIBUS gateways are designed to connect AS-i systems to an up-
per-level PROFIBUS network. The gateways act as a master for AS-i and as a
slave on PROFIBUS.

12
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4.1.2

VBG-PBS-K30-DMD

4.2

All AS-i functions can be used cyclically as well as acyclically via PROFIBUS
DP/ V1.

For the cyclical data transfer up to 32 bytes of I/O data can be transferred as bina-
ry data for one AS-i network. Additionally, analog signals and all available com-
mands of the new AS-i specification can be transferred via the command channel

through PROFIBUS.

On the serial PROFIBUS Master AS-i Control Tools can be used to monitor the
AS-i data online via PROFIBUS DP/V1.

Article no.

Type

PROFlsafe,
PROFIBUS

Inputs safety, expandable to

max. 62 x
2 channels|

o
g
Q2
=8
s oh
© TG
° =S
o g3
= kel (\o)"
2 =5
2 o0
2 S o
< o
(%2 50
@ =k
5 > =
=% @ o
= — O
=3 © O
o 0
4 release cir-
cuits; 2 x max
relay, 2 x fast
: 16
electronic
safe outputs

Safety communication

PROFIsafe
(F-CPU)

AS-i 3.0 PROFIBUS Gateway, PROFIsafe for 2 AS-i circuits

umber of AS-i networks,
number of AS-i Master

N

2 AS-i net-
works, 2
AS-i Mas-
ters

power supply, 1 gateway for
AS-i networks, inexpensive

power supplies

1
2

no, max.
8A/AS-i net-
work,
redundant

supply

configuration interface

Diagnostic and

N T
W n
N

Tab. 4-2. Function range "AS-i 3.0 PROFIBUS Gateway, PROFIsafe for 2 AS-i circuits"

New Generation of AS-i Gateways with ethernet diagnostics interface

The plus points of the new Gateway generation at a glance:

Gateways now programmable in C

Ethernet diagnostics interface for remote diagnostics

Integrated web server: diagnostics for the Gateways and the AS-i circuits
over Ethernet possible with no additional software

Configuration files (e.g.: GSD for PROFIBUS, SDD for sercos lll, EDS for
EtherNET/IP or GSDML for PROFINET) already stored in the web server

Earth fault monitor distinguishes between AS-i cable and sensor cable

Current from both AS-i circuits in the "1 Gateway, 1 power supply for 2 AS-i

circuits" version can now be read directly on the unit

Self-resetting fuses in the "1 Gateway, 1 power supply for 2 AS-i circuits" ver-

sion

Device temperature display
AS-i Power24V capable

Interfaces for virtually every bus system and Ethernet solution

FAPEPPERL+FUCHS
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General
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4.3
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Information!

See also section <Functions of the new generation of AS-i Gateways> for further infor-
mation.

Brief description

The actuator-sensor interface (AS-i) has established itself as a system for net-
working primarily binary sensors and actuators at the lowest level of the automa-
tion hierarchy. The high number of installed systems, the ease of use and the reli-
able operating behaviour also make the AS-i interesting in the area of machine
safety.

The safety AS-i system is intended for safety applications up to Category 4/SIL 3.
Mixed operation of standard components and safe components is possible.
AS-i 3.0 PROFIBUS Gateway, PROFIsafe for 2 AS-i circuits

The safety unit monitors within an AS-i system the safe slaves which have been
assigned according to the configuration specified by the user with the configura-
tion software. This safety information is transmitted to PROFIsafe.

)
Safety In ]
Adr. 1|4
)
] B
Analog In bl B Analog In
Adr. 3 | i Adr 4
) £
Analog In S o i S o i Analog In &
Adr.10 & - . 2 AdiLl Safety In [
Adr. 6 |
m OEM Safety )
e Adr. 21
OEM 30 Satery in B sarey 1
EM OEM 30 afety In e i Safety In
acr.22n I m 5 Adr 12 e
2| )
m OEM Safety
Adr. 24 & &
Safety Out Safety Out
OEM 41/40 m OEM 21120 Adr. 4/78 Adr. 2/7A
Adr. 26 Adr. 27 e i

Fig. 4-1. Safe and standard components in an AS-i network

FAPEPPERL+FUCHS
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

General

AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

The AS-i/Gateway with safety monitor monitors within an AS-i system the safe
slaves which have been assigned according to the configuration specified by the
user with the configuration software. In the event of a stop request or a defect, the
AS-i/Gateway with safety monitor switches off the system in protective operation
mode with a maximum reaction time of 40 ms.

AS-i coupling circuit

coupling slave Adr. 1
lightgrids 1

ﬁ coupling slave Adr. 6
=& silent running

% coupling slave Adr. 2

% coupling slave Adr. 7
lL.a emergency-stop e

=i emergency-stop

circuit 1 circuit 2
]
Safety In el
Adr. 1 |§
5]
Analog I fad & Analog In
Adr. 3 |§ il Adr 4
el )
Analog In S Swiud - Analog In &
Adr. 10 - - Adr. 11 Safety In £
Adr. 6
OEM Safety &
m Adr. 21
OEM 30 Safety | & srtyl
OEM 30 afety In ol k| Safety In
Adr. 22A m m Adr. 23A Adr. 12 [ 4 Adr. 13
’_'—'] OEM Safety
e Adr. 24 a “
Safety Out Safety Out
OEM 41/40 OEM 21/20 Adr. 478 Adr. 2/7A
w2 T m 2 e

Fig. 4-2. Safe and standard components in an AS-i network

Multiple AS-i Safety Monitors can be used within an AS-i system. In this way, a
safe slave can be monitored by multiple AS-i Safety Monitors.

25.2013
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Spezifications - AS-i/PROFIBUS Gateways

5. Spezifications - AS-i/PROFIBUS Gateways

5.1 Technical data

The technical data are placed in the data sheet. Please view the current version
on the web page: http://www.pepperl-fuchs.com.

A Attention!

The AS-I power supply for the AS-I components must have isolation per IEC 60 742
and be able to handle momentary power interruptions of up to 20 ms. The power sup-
ply for the 24 V supply must also have isolation per IEC 60 742 and be able to handle
momentary power interruptions of up to 20 ms. The maximum output voltage of the
power supply must also be less than 42 V in case of a fault.

252013
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5.2 Safety-relevant characteristic data

Characteristic data Value | Standard

Safety category 4 EN 954-1

Safety category 4 EN ISO 13849-1: 2008
Performance Level (PL) e

Safety Integrity Level (SIL) 3 EN 61508: 2001
Lifespan (TM) in years 20 EN ISO 13849-1: 2008
Maximum switch-on time in months 12 EN 61508: 2001

Max. system reaction time in milliseconds 40 EN 61508: 2001

Tab. 5-3.

Attention!

In addition to the system reaction time of max. 40 ms, the reaction times of the safe AS-
interface sensor slave, of the sensor being used for monitoring, of the safe AS-interface
actuator slave and of the actuator used for this purpose must still be added. Please note
that additional reaction times may likewise arise through the configuration of the safety
monitor.

Notice!

Refer to the technical data for the slaves as well as to that for the sensors and actuators
for the reaction times to be added.

=10

Attention!
The system reaction times of the daisy-chained AS-interface components are added up.

FAPEPPERL+FUCHS
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Spezifications - AS-i/PROFIBUS Gateways

Overview of parameter for determining the failure rates
noply switching intervals B10d electromechanics Standard
teycle [s] Ve MTTFq [years] |PFH [1/h]
105.120 [300 2.500.000 |237,82 9,908 x 109 EN ISO
13849-1
52.560 600 475,65 4,853 x 10°
8.760 3600 2853,88 9,054 x 1010
Tab. 5-4.
noply switching |B10d electronics |electromechanics PFH Standard
intervals | value PFH MTTFq PFH total
tcycle
105.120 [300 2.500.000 |4,76 £-09 237,82 [112x10® |1,6x108 |EN 62061
EN 61508
52.560 600 475,65 5,00 x 1079 9,85 x 109
8.760 3600 2853,88 |7,.82x100 |554x10°
Tab. 5-5.

252013
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Spezifications - AS-i/PROFIBUS Gateways

5.3 Reaction times
5.3.1 Sensor -> local relay output
113
213
© i [
O OO 114
o 214
Sensor | i-il | | | |
tg treact = 40ms >{

ts = maximal reaction time of the sensor (see data sheet)
treact = Maximal system reaction time

5.3.2 Sensor -> local electronic output

24V
O 80 3.14
o 414
Sensor |i‘i | | | | |

T

treact = 30ms >{

ts = maximal reaction time of the sensor (see data sheet)
treact = Maximal system reaction time

25.2013
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Spezifications - AS-i/PROFIBUS Gateways

5.3.3 Sensor -> AS-i relay output

°000

© o | L IF| L

O -0 1.23

O
®) :
Sensor | ﬁ | | | ! 4H>
| | Relay output
tg treact = 85mMs >{

ts = maximal reaction time of the sensor (see data sheet)
treact = Maximal system reaction time

5.3.4 Sensor -> AS-i electronic output

24V
=N
— E
@ — i
0% O | g
O 2.14
O '
Sensor | | | | |
Il —H?Iectronic output

T

treact = 85mMs >{

ts = maximal reaction time of the sensor (see data sheet)
treact = Maximal system reaction time

252013
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Spezifications - AS-i/PROFIBUS Gateways

5.35 System reaction times — example calculations

System components:
ASI1 |AS-inetwork 1

ASI2 |AS-i network 2

S1-1 |Safe sensor slave (EMERGENCY-OFF switch: tg g3.1 = 100 ms)
S1-2 |Safe sensor slave (safety light barrier: tg 510 = 18 ms)

S2-1 |Safe sensor slave (EMERGENCY-OFF switch: tg 5.1 = 100ms)
A2-1 |Safe actuator slave (motor starter: tg poo.; = 50ms)

SM1-1| Safety monitor with 16 relais circuits and one safe AS-i output in AS-i
network 1

SM1-2| Safety monitor with 2 relais circuits and one safe AS-i output in AS-i
network 1

SM2-1| Safety monitor with 16 relais circuits and one safe AS-i output in AS-i
network 2

Tab. 5-6.

25.2013
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

22

Spezifications - AS-i/PROFIBUS Gateways

System configuration - example 1: Calculation of the system reaction time

s1-1 S1-2
I

AS-i 1 ‘

o
SM2-1
ﬁ 000000 A2'1
AS-i 2 1
@, o
Fig. 5-3.

Upon activation of safety light barrier S1-2, the relay safety output of safety moni-
tor SM1-2 is controlled.
Calculation of the AS-i relevant system reaction time:

tsystem total a) = IR S1-2 T IR system = 18ms +40ms = 358ms

FAPEPPERL+FUCHS

252013



AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Spezifications - AS-i/PROFIBUS Gateways

System configuration - example 2: Calculation of the system reaction time

SM1-1
S1-1 S1-2
AS-i 1
S2-L A2-1 |
O |
AS-i 2
Fig. 5-4.

Upon locking of the EMERGENCY-OFF switch S2-1, the motor starter is control-
led via the safe AS-interface output of safety monitor SM2-1.

Calculation of the AS-interface-relevant system reaction time:

tsystem total b) = TR 521+ tRsystem * tRa2-1 =100ms +40ms + 50ms = 190ms

25.2013
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Spezifications - AS-i/PROFIBUS Gateways

System configuration - example 3: Calculation of the system reaction time

[C 000 1000 000
s1-1 LM ‘ S1-2

AS-T'T
S2-1
LLIT]
o E oooooo%
AS-i 2
Fig. 5-5.

Upon locking of the EMERGENCY-OFF switch S1-1, the relay output of safety
monitor SM2-1 is controlled via the coupling of the safe AS-interface output of
safety monitor SM1-1.

Calculation of the AS-i relevant system reaction time:

tsystem total ¢) = tRS1-1t tR system Asi1 + R system Asi2 = 100ms +40ms +
40ms = 180ms

5.4 Scope of delivery
The basic unit consists of:
AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor.
The following accessories are available:
Software CD with
« ASIMON 3 G2 communication software for Microsoft® Windows 2000/XP/
Vista/Windows 7/Windows 8 ®

¢ System manual in PDF format (Adobe® Reader® Version 5.x or newer is
required for viewing the files)

252013
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Spezifications - AS-i/PROFIsafe Gateways

6. Spezifications - AS-i/PROFIsafe Gateways

6.1 Technical data

The technical data are placed in the data sheet. Please view the current version
on the web page: http://www.pepperl-fuchs.com.

& Attention!

The AS-I power supply for the AS-I components must have isolation per IEC 60 742
and be able to handle momentary power interruptions of up to 20 ms. The power sup-
ply for the 24 V supply must also have isolation per IEC 60 742 and be able to handle
momentary power interruptions of up to 20 ms. The maximum output voltage of the
power supply must also be less than 42 V in case of a fault.

25.2013

F3PEPPERL+FUCHS 25



6.2 Safety-relevant characteristic data

Characteristic data Value Standard
Safety category 4 EN 954-1

EN ISO 13849-1: 2008
Performance Level (PL) e EN ISO 13849-1: 2008
Safety Integrity Level (SIL) 3 IEC 61508: 2001
Lifespan (TM) in years 20 EN ISO 13849-1: 2008
Maximum switch-on time in months 12 IEC 61508: 2001

PFD < 9,25 x 106 |IEC 61508: 2001,
EN 62061: 2005
PFHp <536 x 10 | IEC 61508: 2001,

(probability of a dangerous failure per hour)

EN 62061: 2005

Max. system reaction time in milliseconds

IEC 61508: 2001

PROFIsafe — local relay output 15
PROFIsafe — local electronic output 5
PROFIsafe — AS-i relay output 60
PROFIsafe — AS-i electronic output 50
AS-i > PROFIsafe 30
PROFIBUS —» local output 40
PROFIBUS — AS-i

AS-i — local output

AS-i > AS-i

AS-i > PROFIBUS 50

Tab. 6-7.

In addition to the system reaction time in the gateway, eventually reaction times of

2 Attention!

26

other daisy-chained safe AS-i and PROFIsafe componentshave to be added too.
Please note that additional reaction times may likewise arise through the configuration

of the safety unit.

FAPEPPERL+FUCHS
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Spezifications - AS-i/PROFIsafe Gateways

6.3 Reaction times

6.3.1 Ethernet (PROFIsafe) -> local relay output

114

CITTITIT1]

> < Pi
’< Lethernet treact = 15ms

tethernet = reaction time PROFIsafe type 150ms
treact = Maximal system reaction time

6.3.2 Ethernet (PROFIsafe) -> local electronic output

24V
O 114
©50 214
OITTTT]
’< tethernet > treact = SMS >1

tethernet = reaction time PROFIsafe type 150ms
treact = Maximal system reaction time

25.2013

F3PEPPERL+FUCHS 27



AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Spezifications - AS-i/PROFIsafe Gateways

6.3.3 Ethernet (PROFIsafe) -> AS-i relay output

il

© |’| | | | | Relay output
tethernet treact = 60Ms >{

tethernet = reaction time PROFIsafe type 150ms
treact = Maximal system reaction time

6.3.4 Ethernet (PROFIsafe) -> AS-i electronic output

LV
i =T
= | |
= i
o O b
114
0.0 2.14
© |ﬂ| | | | | Electronic output

tethernet treact = 50mMs >{

tethernet = reaction time PROFIsafe type 150ms
treact = Maximal system reaction time

252013
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Installation

7. Installation
7.1 Dimensions
85
[[TT1]
96
— or—in0 —
L T T T \ <—-|—|
100 120

Warning!
@ Cover the top of the gateway when doing any drilling work above the unit. No particles,
especially metal chips, should be allowed to enter the housing, since this could cause a

short circuit.

O Information!
.IL Please refer to installation instruction for this device for detailed mounting information.

Devices without integr. safe outputs
55

90

— [ — | —

75 120

F3PEPPERL+FUCHS 29



AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Installation

7.2 Connections
=30 0,8 Nm
@5-6mm/PZ2 7LB.IN
10
2% (0,5 ... 1,5) mm?
10
B [2x(05...1,5) mm?
AWG 2x24 .12

Attention!

A The AS-I power supply for the AS-I components must have isolation per IEC 60 742
and be able to handle momentary power interruptions of up to 20 ms. The power sup-
ply for the 24 V supply must also have isolation per IEC 60 742 and be able to handle
momentary power interruptions of up to 20 ms. The maximum output voltage of the
power supply must also be less than 42 V in case of a fault.

252013
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Installation

7.3 Installing in the control cabinet

The AS-l/Gateway is installed in the control cabinet on 35mm DIN rails per DIN
EN 50 022.

Information!

The enclosure of the AS-lI/Gateway is made of stainless steel. The unit is also sui-
table for exposed wall mounting.

=10

To install, place the unit on the upper edge of the DIN rail and then snap in the

lower edge.
] [1]
(e )
0 © LI ~a—2
% E‘I EI I?I EI oo I?I EI ] %
69 T [FEE
7.4 Removing
[mimi]

O

Eisisisisisisisis]
T 2R

EE

@b

0Q0 E
)
@

To remove, press the holding clamps [2] down using a screwdriver [1], press the
unit firmly against the upper rail guide and lift out.

25.2013
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7.5 Electrical Connection

O Information!
,II., Electrical connections are described in section <Electrical connection>.

7.6 Commissioning
7.6.1 Switching to advanced display mode
classical display advanced display mode

———— OK
§ Vo
1.12A |°° |geoeews L

AS-I SAFETY
UNKNOWN SLAVE DIAGNOSIS

ESC/Service

menu structure see additional page

7.6.2 Setting the PROFIBUS-DP address 14

OK —»OK Q@ I LCD
ﬁ\\ LCD PROFIBUS ADDRESS
OLD ADDRESS 3
gﬁ%F}lBSUEST o NEW ADDRESS 000

ASI| SAFETY
l 2x 4 D@
N\ { LCD

LCD PROFIBUS ADDRESS

OLD ADDRESS 3
PROFIBUS ADDRESS NEW ADDRESS 000

PROFIBUS STATUS

32 FPEPPERL+FUCHS
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i

leKc@ 0 Ok
==

'

OLD ADDRESS

PROFIBUS ADDRESS

3

NEW ADDRESS 014

LCD

'

4x T

a The device is preset to address 3 by the manufacturer.

OF,

R

l LCD

PROFIBUS ADDRESS
OLD ADDRESS 14
NEW ADDRESS 000

2x ESC/Service

V LCD

PROFIBUS
QUICK SETUP
SETUP

[

7.6.3 Setting the PROFIsafe address 17

PROFI1BUS
QUICK SETUP
ASI SAFETY

@

PROFIBUS
QUICK SETUP
ASI SAFETY

® =

FAPEPPERL+FUCHS

!

1x ESC/Service

e <£>§§\

TEACH SAFETY
SAFE OUTPUT CH
PROFISAFE ADDR.
START/STOP

@O
©O)

PROFISAFE ADDR.
17
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Installation

Information!
Available only with AS-i/PROFIsafe Gateways.

7.6.4 Connecting AS-i Slaves

-*- Power -*- Power V LCD
QO Profibus QO Profibus
-*— Config error -*— Config error 1 1
Lt UAS 5 Xt UASi 5 .
O AS-iactive ] L+ AS-iactive B
QO prg enable ET O prg enable 27
. 9] 9]

prj mode < prj mode <
% i y05s
! A 1.5
AS-i LCD Slave 1
Slave 1 ”
r—1.41 [ =
AS-i Slave 5
Slave 5 SEARCHING SLAVES

252013
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Installation

7.6.5 Quick setup

config error *— OK @\
———

l LCD | LCD

1 5 STORE AS-I
. CONFIGURATION

STORE +PRJ MODE

! '

O@\\ — i@\ config error %:(—
' Leo | LCD

PROFIBUS

ASI SAFETY CONFIGURATION OK
DIAGNOSIS

l llOS LCD

OK Profibus error
no connection
1: ON 2: OFF

| LCD

WARNING:
OUTPUTS MAY BE
RESET

STORE AS-|
CONFIGURATION

25.2013
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7.6.6

Error tracing

7.6.6.1 Faulty slaves
Xt Power
QO Profibus ; LCD
{.} Config error
Lt UAsi 5
-ﬁ- AS-i active z »
Q prg enable §T
QO prj mode 2 MISSING SLAVE
AS-i
|
2
AS-i S
Slave, LCD
1.24
Slave 5
MISSING SLAVE
|
AS-i
Slavef24 2
7.6.6.2 Error display (last error)
-I:I- Power -}'_:2- Power
QO Profibus QO Profibus
.;’;2. Config error QO Config error LCD
Lt uasi 5 TE UAS 5 Profibus error
-ﬁ} AS-i active é {j— AS-i active g no connection
-fr‘{- prg enable - QO prg enable mT 1: ON 2: OFF
QO prjmode 2 O prj mode <
AS-i AS-Interface
11 [1
AS-i AS-i l
Slave 1 Slave 1 set/d O@\
AS-i AS-i
Slave 5 Slave 5
L, )
gls-u 24 ASH
avs Slave 24
36
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7.7 Addressing

771 Assigning address 15 to slave currently at address 2

1.41

SEARCHING SLAVE

OK ‘
O@ 4 x
|

Dy

QUICK SETUP
AS-1 SAFETY
DIAGNOSIS

<l

SLAVE ADDR TOOL
PRG
OK
N + C@ -

)

AS-I CIRCUIT 1 SLAVE ADR TOOL
AS-I CIRCUIT 2 OLD ADDRESS 2
NEW ADDRESS 15
PRG
OK OK —‘
| D -

SLAVE ADR TOOL
CONNECT NEW SLAVE
OLD ADDRESS

NEW ADDRESS

OK

)

Master| «—— | Slave

Connect module

O For additional information see manual, section <Operation in advanced display

,IL mode>.

LCD

1x

SLAVE ADR TOOL
OLD ADDRESS 2
NEW ADDRESS 0
PRG

6 X
OK

), -
SLAVE ADR TOOL

OLD ADDRESS 2
NEW ADDRESS 15

SLAVE ADR TOOL
CONNECT NEW SLAVE
OLD ADDRESS

NEW ADDRESS

2xESC O@\ -
1.15

UNKNOWN SLAVE

FAPEPPERL+FUCHS
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Local parameter setting of safe AS-i/Gateways and Monitors

7.8

QoEIRIeL<- ONSTeN

) OISsepV<-aIyOeIslie] sorep feido)

PreadiyD<-IaISe frep areidod

0 JJSE<-PIRddI) fep areido)

RSN

Nno SME<-HE) S8guuop Jaido)

QIVO<gIISVI 10
JIISYN<-GLVO erep AdoD

JLAVI<-HILSYIN
18P0 YIISVIN<-ILIVA
uasaidoy uayeq

m_DZ_._.ZOO
qIVO<-g3ISYA
d3ISVIN<-4VO
1N3H3441a
viva
ANV d4VOdIHO
SaL J0LIT/

/3]
“BunpjawB|ye<

(pabueyo uopenBlyuod Alojoe)
[enba Jou ejep prea+adineq/
(papueab uoneinBiyuoysyIam)
yaia|Bun uayepdiy+arela

Jepunbai ugiode eunbuin/
[e1S3IYJI) BUOIZe BUNSSAN/
/asinbas uopoe sunany/
Jpaiinba uonae oN/
U2I|J3pIoyIa UoINY auiay

/oBessau oN/
Bunpja auiey

/lenba eyep pred+elep s0IAaQ/
413|0 ustepdiyd+ayesa9
L]

fepunbai ugioge eunBuiN/  fepunbai ugioae eunbuin/ /diyoelslrey reniog/  fepunbai ugiooe eunBuiN/

[eIS8IYLI BUOIZE BUNSSAN/  [RIS8IYILI BUOIZE BUNSSAN/ Preddiyd arej[eoueD)  [eISalydLl BUOIZe BUNSSBN/

/asinbai uonoe sunony/  /asinbai uone aunaNy/ Jored Jawpddngy /asinba1 uonae sunany/

Jpalinbal uonae oN/ /palinbai uonae on/ [pred ayy Jeafo) /paunbai uonde oN/

U2I[43pI0La UOIYY BUIBY  YDI|SPIOKd UOMYY BUIdY UaYasQ| apey| UOI|43PIOLD UOMYY BUIBY
Q3ZINOYHONAS

Ad3ZINOYHONAS 39 39 1M viva
11IM VLiva NINVL AYVOdIHO 379ILVdNOD | | A3LLVINHOL 39 TTIM

ANNO4 AYVIdIHD NOY¥4 Viva LON @¥VOdIHO QYVOdIHO MaN

/PazZIU0IYIUAS Bulag ereq/ Jpa1dade buiag ereq/ JoBessaw 1oL/ | pIed Bunyewio-/

_ﬁw_w_cohzoc% usplam usreq ‘uswiwioulaqn uspiem usreq _mczu_wE._w_:wu_ “UBITeuLIO) pAIM 8Ly

/(uoneinfyuod

Jpenewo + Aidwa preoy £Kiooey) ajqnedwod ereqa/ /a|qneduwoa jou ereq/ /paNewo) Jou pred/

Jallewo) + Jaa| apey (uoneindy JE |aqiredwo Jyaju usreq JaNeWIo) JyoIu apey|

L] (] [ ]

==

/S0INB3s ou soyeq / 1INJIS Uou 1reqg

/S89S1INJ9S-UOU S8gUU0Qg

/elep ajes-uop / usleq a1aydisun

|aquedwoy usreq
°

FAPEPPERL+FUCHS

38



S
c
]
=
>
o
[
2}
=)
2
=
=
=
g
=
7]
[
O]
n
-
2t
T
©)
o
o
o
2]
<

=
g
=
I
[
0
=

soyep Jeuog/
11ep aJejj3oued/
/S8guUop Jewuddns/
[erep Jeg/

usyoso usreq

V.1va AL34VS 40
QydvOodIHO 313713d
IN3¥3341d

V.iva AL34vs

ANV @4VvOdIHO
‘40443

JoBessaw JoLz/
:Bunpjawaysd

[enba jou suoneinBiyuoa ylog
Jydtajbun usuoireinbiuoy apleg
°

[enba Jou

eJep ‘pJed 8y uo uoneinbyuod
palepifeA e sl aiay L/

yaia|bun uayeq ‘uoneinbiyuoy|
S3IPIeA J[BYIUB 1BIBD

°

pIea
3y} uo uoneinblyuod a1e(dwod
40 uoireInbyuod Je)se/
uslfeyius

apeydiyD Jap jne uonsenbiuoy
aDIpUBIS|IOA-WLE)S

°

JuoesR| 3p 0BIPOD BIA
UQIRINBLUOD B Jey|iqeH/
NOWISY s[enuew

jou ayeviody ezzaindis

1P UOIZNAS! 8] 3JeAISSSO/
NOWISY [onuew 3

SUBp $89s00Xa 9ILINJS 8p
SuOIRaIpuI S3| Jejoadsayy

Jeplinbai ugioge eunfuiNy fepunbay ugiode eUNBUIN/  pepunbai ugioe eunBuiny [diyo resogy
[eISBILYI1 BUOIZE BUNSSBN/ Jopooasesjplein - [BIS8IYILI BUOIZR BUNSSAN/  fejsa|yoll aU0Ize eunssan/ Jpreadiu arejjsoue)y)
Jasinbal uonoe sunonyy  UomRINBYUOO 3L Repifen /8sinbai uopoe duNaNY/  jasinbai uonae sunany; /8L Jawiuddng;
Jpainbal uonae oN/ uaqabial apoD-asesey /paiinbai uonoe oN/ /pauinbal uonoe oN/ [PIed 3y} e/
YI4apIopia uomyy auiey Jad uoneinByuoy Y3IlJ3pIopia UOIMY BUIBY  yi|1apI0ya Loy suley UsLISQ| Sy
SO 3adr
m_mmw..m._.n;._. A3ZINOYHONAS 39 Ad3ZINOYHONAS 39

409t TTIM VLVA ALIHVS TTIM VLVA ALIAVS 3741LVdNOD

‘3002 3sVa13Y ANNO4 A¥VOdIHO ANNO4 A¥VOdIHO LON @¥VvOdIHO

HOLINOW /PZIUOIYOUAS Buisq eyeq/ /pazItiolyouks Buiaq ereq [abessau 0113/

o OL V YNVE AdOD| HOISIUOIYOUAS Uspiam Usleq  LBISILOIGOUAS UapIam Usieq :Bunpjeuusysd

mm._:—u_m—z w_.__mv_ \ﬁm.__zwe 921A8p U} 01 3|queduwod Jou

8POD BSEAIRI BINSSESIBIBIRA/ 11115 preo diyo “sainap oL Ui Jprea diyo + sinap ayy ! Emunn_w_w mHE %%Emu &ww\

[eonUBP] SuoeINByu0d Yog :Bipuamgou 8poQ-asesiay uoneInByuod palepiie/ Ul uoieINBUOd pajepifen ON/ Jeion wnz

141216 usuoneinByuo 3pieg Jod aqebloyuateq 193] aueydIyD ‘1eIe aueydiy) + 18189 Jequedwoy yoiu auesdiyd

° wi :o:E:m_Eov_ A [eA Wi :o:m_:m_t._ov_ BIE] Jap Jne usreq aIs8ydIS

pIe9 8y} Uo uoieINBlu0d pIey ° °

palepifeA e sl a1ayl/
uoneinByuoy
SLBIPI[A J[BLAUD JRID

3y} uo uoneinfyuod a1e(dwod
1o uoenBiuo9 Jalsep/
apeydiyD Jap jne uonsenfyuoy
° S0IpuBIS|oA-Lwe)S

[}

pred JERIUET T

8y} uo uoneunbiyuod aye|dwod
10 uoeInBu0d JaIsep/
apeydiyD Jap jne uonsenbyuoy

ur uoneinBiyuod parepifea oN/
uoreinByuoy
3L3IPI[eA BUIBY JBYIUS 1BI8D

abIpuelS||oA/-WWelS °

R ——

so.nbas sored / UNJIS 1ed
/S939S11N29S saguuoQg

/erep ajes / uared a1aYoIs,

[_]

39

For further information see manual, section <Chip card>
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Installation

7.9 Replacing a defective safety-configured AS-i slave

The new slave must be able to send teaching codes and must have the same address
as the old one. The addressing of the new slave is carried out automatically by default
for all Pepperl+Fuchs AS-i Masters. Only one missing slave is allowed!

[—1O

[2]

ESC/Service
(3 seconds)

CONNECT
JEV SLAVE 17

THEN PRESS '\
SERVICE

il [ ]

[4]

ESC/Service
(3 seconds)
7.10 Replacing the chip card

fz Always turn off power before inserting or removing the card!

40
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Installation

7.11 Replacing a defective device

If SafeLink is used, it is necessary to teach the group manager after replacing a
defective device (see next section)!

(1]

\\
3
N
N
3

.

.
— 1
—— [T

RSN

[
O
SRR
B
W
§l
Y

\
N
N
N
N

TR
l‘
X

RASSNNAN

N
\
N
N
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor
Installation

I 2

®©

I 2

i

®
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7.11.1

Teaching the group manager after replacing a device

@m

DIAGNOSTS™ — — —
SLAVE ADR TOOL

v

dl

®©

iéi\

OK

|

AS-SAFETY

SAFE OUTPUT CH
START/STOP
CLEAR SAFE CFG
PIN

PROTECT
SWITCH._CACLES

iii\

®©

INTERFACE
NODE STATUS
NODE OVERVIEW

R

F ====3
——
WARNING

SAFE CROSS COMM.
WILL BE STOPPED

®=

F =

NUMBER OF
REPLACED NODES

N\

WARNING
SAFE CROSS COMM.

WILL BE STARTED

®%

©PRESS OK FOR MENU

OUTPUT CIRCUIT
1:ON 2:0N
3:0N 4:0ON

on

44
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7.12 Replacing the monitor
[ I s I
[ = e+ 2"
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O Safety configuration + AS-i configuration different!

Error:

Chip Card and
Safety Data
Different.
Delete Chip
Card or Safety
Data

“

Chipcard and
AS-1 Data
Different
TﬁiﬁbﬁTﬁLSMQSféF

Ik

[MastTeT—=>CITiI pcar

Continue
R ——

DER©
Y

©Press OK Tor

Output Circuit
1:0FF 2:0FF
3:0FF 4:0FF

Menu

®

F 5

JOTAGNOSTS . — = T

SLAVE ADR TOOL
TEST
———

Ik

®©

TVMONTTOR™=5 CARD 7

SAFE CHIPCARD
ACTIVE: BANK A

CLEAR CODES

LCD CONTRAST
————

g\ 44

®©
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Installation

@
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FAPEPPERL+FUCHS

a7



AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Installation

@) !fety configuration + AS-i configuration identic!

0000000

L

0000000

7.13 Safe configuration using ASIMON 3 G2
—

=l
fz Before commissioning the safety unit, put the gateway into operation!

Change the preset password during the first use of the device (Monitor/change password)!

Create the desired configuration.

b

[
2
<
O
z
om
Om
N

"
-l
aannnnnnnnl

Download the configuration with MONITOR / PC-> MONITOR into the device. Enter the password for
this purpose.

o

252013
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ASIMON 3 G2 Software

You can acknowledge the request TEACH CODE SEQUENCES? selecting "Yes", or you can do it later
via display selecting "No".

ASIMON 3 G2 Software

Check the configuration log (respect instructions in <chap. 5.8> of the ASIMON manual!).

ASIMON 3 G2 Software
| Validate the configuration with MONITOR —> VALIDATION.

ASIMON 3 G2 Software
| Start the monitor with MONITOR—> START.

© Press ok FOR MENU
OUTPUT CIRCUIT

1:0N 2:0N
3:0N 4:0N

The device is in the protected mode now.

O If you have assigned the safety monitor its own address in the software
,II., ASIMON 3 G2, adjust the configuration in the AS-i master (Quick Setup)! This is also
valid when using simulated slaves.

Please consider notes on safety in the software manual ASIMON 3 G2!
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Maintenance

Checking for safe turn-off

The safety representative is responsible for checking flawless function of the AS-i
Safety Monitor within the safety system.

Safe turn-off when an associated safe sensor or switch is triggered must be
checked at least once a year.

Attention!

To do this, actuate each safe AS-i slave and observe the switching behavior of
the output circuits of the AS-i Safety Monitor.

Attention!

Note the maximum turn-on duration and the overall turn-on operating duration.
These values depend on the PFD value selected (see section <Safety-relevant
characteristic data>).

When the maximum turn-on duration is reached (three, six or twelve months),
check the complete safety system and its proper function.

When the total operating time (20 years) has been reached, the device must be
returned to the manufacturer to check for proper function.

FAPEPPERL+FUCHS
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Electrical connection

9. Electrical connection

9.1 Overview of terminals, indicators and operating elements

9.1.1 VBG-PB-K30-D-S

(2]
(3]

If |

[4] O
O X0
O LI

| ——I[6]
ooo0ooogo [T
[RIRININIRININININ || SIS

©)
D'

000000000000
:ED
[s]=]e)

(5]

Dl

=S )0 0,8 Nm
@5 -6mm/PZ2 7LB.IN

(7]

2x(0,5 ... 1,5) mm?

2x(0,5 ... 1,5) mm?

AWG 2x24..12

8l

Legend:

(1]
(2]
(3]
(4]
(5]
(6]
(71
(8]

LEDs

D-SUB port (as PROFIBUS interface)

LC display

Buttons

Terminals: Supply voltage and AS-i circuit
Terminals: Safety unit

Chip card slot

RS 232 diagnostics port!

1.

FAPEPPERL+FUCHS

Only together with ASIMON 3 G2 Software or AS-i Control Tools
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Electrical connection

9.1.2 VBG-PB-K30-DMD-S16, VBG-PB-K30-D-S16, VBG-PBS-K30-DMD

[1] ooo
-] T

[3] -7
I—[1]

—16]

4] O L
OOQ

n
[5] = Soooooood)| o —16l
o H misim
O
00000000 DOOO IL
égggoooooo g:@é*. 0,8 Nm
et e TaTaIeT=T=} @5-6mm/PZ2 7 LB.IN
Y $oO Cﬁ 2%(0,5 ... 1,5) mm?
0000000000
CO00000O0 il 10
3§§§§§§6 ‘ &:%ﬂ 2X®5mLQmW
cooo
[8] 5000 ANG 2x24 .12
Legend:
[1] LEDs

[2] D-SUB port (as PROFIBUS interface)

[3] LC display

[4] Buttons

[5] Terminals: Supply voltage and AS-i circuit
[6] Terminals: Safety unit

[7] Chip card slot

[8] RS 232 diagnostics port?

252013

2. Only together with ASIMON 3 G2 Software or AS-i Control Tools
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Electrical connection

9.1.3 VBG-PB-K30-DMD-S16-EV

1l—
ood _[8]
[2) TiE T locooo ool (N
31—+
[4] r
Pl—I2
B3|l
O Eoll
[5] L &
_ _ﬁ_ 11111 o
= e (——[8
[6] ——| [T oo oo o o |
o [T O EEE
O
1l

00000000 bOOO

[e]eYe)

[elelel=lol=lel=]=]) 0,8 Nm
looooo0000O 25-6mm/Pz2 7 LB.IN
10
SO OO0 000
‘ Sooooc o [2X(05... 1,5) mm?
i 10
OC)ODOC)OC)DC)OC)OC) &:E 2x(0,5...1,5) mm?

cooo AWG 2x24..12

[7]

Legend:
1] Ethernet diagnostic3 interface
[2] LEDs

[3] D-SUB port (as PROFIBUS interface)

[4] LC display

[5] Buttons

[6] Terminals: Supply voltage and AS-i circuit
[7] Chip card slot

[8] Terminals: Safety unit

25.2013

3. Only together with ASIMON 3 G2 Software or AS-i Control Tools
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AS-i bus connection

Blue Brown Blue Brown
AS-i-  AS-i+ AS-i- AS-i+

X

Yellow ASi ribbon cable 2-conductor AS-i round cable
(Recommended: flexible power cable
HO5VV-F2x1,5 per DIN VDE 0281)
Information!

Electrical work is to be performed only by electrical technicians.

Information about the device types

Information!

A listing of the individual devices and their features can be found in section <Product
information>.

AS-i and power supply terminal assignments

Information!

The cable indicated by grey must not have slaves or repeaters connected to it.

The yellow cable must not have AS-i power suppliers or additional masters connected
to it.

Information!

The function ground can be connected either to the grounding screw or to the terminal.

The function ground should be made with as short a cable as possible to ensure good
EMC characteristics.

Therefore function grounding using the grounding screw is preferred.

Attention!

The AS-I power supply for the AS-I components must have isolation per IEC 60 742
and be able to handle momentary power interruptions of up to 20 ms. The power sup-
ply for the 24 V supply must also have isolation per IEC 60 742 and be able to handle
momentary power interruptions of up to 20 ms. The maximum output voltage of the
power supply must also be less than 42 V in case of a fault.

+AS-i 2— (Connection to 2nd AS-i Circuit)

More information about the additional slave circuit can be found in section <Safe cou-
pling slaves on the AS-i circuits>.

FAPEPPERL+FUCHS
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Electrical connection

9.4.1 Electrical connection VBG-PB-K30-D-S16, VBG-PB-K30-D-S

Gateway afety Unit

A

M4[Fﬁ

5 mm max!

4’&.
Terminal Signal / Description
+ASI 1- Connection to AS-i Circuit 1
ASI 1 +PWR- Supply voltage for AS-i Circuit 1 (max. 8 A)
+ASI 2-/24V, 0V |Connection to AS-i Circuit 2; 24 V supply optional
FG Function ground
Information!

For additional information, please refer to the section <AS-i and power supply terminal
assignments>.

=10
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Electrical connection

9.4.2 Electrical connection VBG-PB-K30-DMD-S16, VBG-PBS-K30-DMD

____ Gateway _ Safety Unit
3=
[ X N X N N N J

A

va (2

5 mm max!

ol |

=D % |

| . ] i

Function ground ;+As|1— : SR

Terminal Signal / Description

+ASI 1- Connection to AS-i Circuit 1

+ASI| 2— Connection to AS-i Circuit 2

ASI 1 +PWR- Supply voltage for AS-i Circuit 1 (max. 8 A)
ASI 2 +PWR- Supply voltage for AS-i Circuit 2 (max. 8 A)
FG Function ground

Information!

AS-i Circuits 1 and 2 are powered by separate power supplies.

Information!

For additional information, please refer to the section <AS-i and power supply terminal
assignments>.

[1O[10
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Electrical connection

9.4.3 Electrical connection VBG-PB-K30-DMD-S16-EV

_ Cateway  Safety Unit

A

ma (12
5 mm max!

| bl
Function ground :

| +ASI1-

7

| vasii-
i

| +ASI2-

Terminal Signal / Description

+ASI| 1- Connection to AS-i Circuit 1

+AS-i 2— Connection to AS-i Circuit 2

ASI| +PWR- Supply voltage for AS-i Circuits (max. 8 A)
FG Function ground

Information!

AS-i Circuit 1 and 2 are both powered from a Pepperl+Fuchs GmbH power supply!
No other power supplies are approved!
Information!

For additional information, please refer to the section <AS-i and power supply terminal
assignments>.

=10 [0
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Electrical connection

9.5 Diagnostics interface

The service and diagnostics interface (in conjunction with AS-i Control Tools or
ASIMON 3 G2 software) is used for communication between the PC and the unit.

9.5.1 VBG-PB-K30-DMD-S16, VBG-PB-K30-D-S16, VBG-PB-K30-D-S, VBG-PBS-
K30-DMD

The service and diagnostics interface is configured as a mini DIN-6 female and it
is placed on the front plate, on the left hand side.

9.5.2 VBG-PB-K30-DMD-S16-EV

The service and diagnostics interface in these devices is as RJ45 female config-
ured and it is placed on the front plate, on the left hand side.

252013
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Electrical connection

9.5.3 SafeLink over ethernet (VBG-PB-K30-DMD-S16-EV)

The device supports SafeLink via Ethernet. In order to establish a safe coupling
between several devices, they should be connected via the ethernet diagnostics
interface to a switch.

Switch

ASIMON 3 G2

O Information!
.IL Please refer here to the information in the section <SafeLink>.

9.6 Chip card

UL U

[ele]e)] OO0
G > OOO0O0O0

The configuration is stored in a fixed installed EEPROM and can be overwritten
by the chip card. The chip card does not have to be inserted in operation.

Warning!
@ Power must always be turned off when removing or inserting the chip card!

F3PEPPERL+FUCHS >9



AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

Electrical connection

9.7

9.7.1

60

PROFIBUS interface

The PROFIBUS interface is designed as a 9-pin D-SUB connector, in accordance
with the PROFIBUS standard EN 50 170. It is located at the top left-hand side of
the master.

DGND (0 Volt)
RxD/TxD-N

PROFIBUS

(data line A)

RxD/TxD-P
(data line B)

VP / +5 Volt

PIN

Designation of the D-SUB
connector

Pin 3

Data line B (,RXD/TxD-P*)

Pin 5

DGND (0 V)

Pin 6

VP /+5V

Pin 8

Data line A (,RXD/TxD-N*)

The AS-i/PROFIBUS gateway sends and receives signals on pins 3 and 8 of the
D-SUB connector. The PROFIBUS signal “RxD/TxD-N (data line A)4" is located
on pin 8, the signal “RxD/TxD-P (data line B)!" is located on pin 3.

Pin 5 (0 V) and pin 6 (5 V) supply 5 V DC for the bus termination resistor.

Terminating resistors on the PROFIBUS network

B\4 45A|i/

390 Q 390 QO
1 A A A Py
hd s

2200 220Q
By B B B 1
ad R

390 Q 390 Q

‘ Host ‘ ‘As-i Master AS-i Master

4.

If you measure the DC voltage between RxD/TxD-P (data line B) and RxD/TxD-N (data line A),
RxD/TxD-P (data line B) is the positive pole when the bus is silent.

FAPEPPERL+FUCHS
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9.8
9.8.1

Release circuits

Wiring overview of safety unit
VBG-PB-K30-DMD-S16, VBG-PB-K30-D-S16, VBG-PBS-K30-DMD, VBG-PB-
K30-DMD-S16-EV

ALY 2 )1v2
114130 a2el204

1.Y1 (EDM 1/Start 1), 2.Y1 (EDM 2/Start 2), 1.Y2 (EDM 3/Start 3),
2.Y2 (EDM 4/Start 4)

The safety unit provides 4 inputs. The EDM & START inputs can be defined freely.
The inputs may not be connected to other potentials, but rather only directly or through
potential-free switches to + (for EDM/START).

Switching current static 4 mA at 24 V, dynamic 30 mA at 24 V (T=100 ps).

3.14,4.14

Semiconductor outputs. Max. contact load: 0.5 A DC-13 at 30 V.

1.13, 1.14; 2.13, 2.14

Potential-free relay contacts. Safety relay with one contact set for read-back. Max.
contact load: 3 A AC-15at 30V, 3 ADC-13 at 30 V.

0V,24V

Semiconductor outputs are powered by separate 24 V DC.
+1, +2, +3, +4 (for EDM/Start)

Output supply, powered by AS-i. May not be connected to other potentials, but rather
only directly or through potential-free switches to one of the EDM or START inputs.
Voltage 30 ... 15 Vpc.

FAPEPPERL+FUCHS
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Wiring overview of safety unit VBG-PB-K30-D-S

L18 (123 223|213
22l + ol +

¢ v s v
16 T124 228 1200

1.Y1 (EDM 1), 1.Y2 (Start 1), 2.Y1 (EDM 2), 2.Y2 (Start 2)

The safety unit provides 4 inputs. The EDM & START inputs can be defined freely.

The inputs may not be connected to other potentials, but rather only directly or
through potential-free switches to + (for EDM/START).
Switching current static 4 mA at 24 V, dynamic 30 mA at 24 V (T=100 ps).

1.13, 1.14, 1.23, 1.24; 2.13, 2.14, 2.23, 2.24

Potential-free relay contacts. Safety relay with one contact set for read-back.
Max. contact load: 3 A AC-15 bei 30 V, 3 A DC-13 bei 30 V.

+ (for EDM/Start)

Output supply, powered by AS-i. May not be connected to other potentials, but
rather only directly or through potential-free switches to one of the EDM or START
inputs. Voltage 30 ... 15 Vpc.

FAPEPPERL+FUCHS
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9.9 Indicators and operating elements

9.9.1 LED indicators — master

o & A~
& &

0_,@ <}o‘< ©

T

&

%y,

o}éo &
& N o g
S E &SP $

)
0000000

“p,

The LED’s on the front panel of the device indicate:

Power

The master is receiving sufficient power.

PROFIBUS

LED an: Gateway is allocated to a PROFIBUS Master.
LED aus: Gateway is not allocated to a PROFIBUS Master.

config error

Configuration error.

At least one configured slave is missing, or at least one detected slave is not config-
ured, or for at least one configured and detected slave the actual configuration data
does not match the nominal configuration data, or the master is in the startup proc-
ess.

This LED flashes if a peripheral fault has been detected for at least one AS-i slave on
the AS-i network. If there are configuration errors as well as periphery faults, only the
configuration error is displayed.

U AS-i

The AS-i network is sufficiently powered.

AS-i active

Normal operation is active

prg enable

Automatic single node replacement is enabled.

Exactly one slave is missing in the protected operating mode. The slave can be
replaced by another slave of the same type with address zero. The master automati-
cally addresses the new slave to the faulty address and thus corrects the configura-
tion error

prj mode

The AS-i master is in configuration mode.

25.2013
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9.9.2

(=10

64

LED indicators - safety unit
VBG-PB-K30-DMD-S16, VBG-PB-K30-D-S16, VBG-PBS-K30-DMD, VBG-PB-
K30-DMD-S16-EV

113| 0V |24V|213
2Y2| +4l2y1l +3

Aux

1
Q.
2v1
®:
K1
o«
K3
o«

+1 (1Yl +2 |L1Y2
114131414.1412.14

The LED'’s on the safety unit indicate:

Aux

24V supply for the semiconductor outputs is present.
1Y.1,1Y2,2Y.1, 2Y.2

Input 1.Y1 (EDM 1/Start 1), 2.Y1 (EDM 2/Start 2), 1.Y2 (EDM 3/Start 3),
2.Y2 (EDM 4/Start 4) is turned on.

K1, K2

Contact sets 1.13, 1.14 (K1) resp. 2.13, 2.14 (K2) closed.
K3, K4

semiconductor output 3.14 (K3) resp.4.14 (K4) is turned on.
Information!
If there is no auxiliary voltage connection available, LEDs are turned off, even if the
corresponding release circuit is turned on.
LED indicators — safety unit VBG-PB-K30-D-S
The safety unit does not have any LEDs.

FAPEPPERL+FUCHS
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9.9.4

Buttons
The buttons are used for the following:

Mode/f

Switching between configuration mode and protected operating mode, and saving the
current AS-i configuration as the nominal configuration.

Set/l

Selecting the address of and assigning an address to a slave.
OK

Change to extended mode.
ESC/Service

For teaching the code table for a new safe slave, when exactly one safe slave is being
replaced, and for unlocking the Safety Monitor. This button is also used to exit
extended mode.

For additional information see:

e <Section <Function of the ESC/Service key>

* <Section <Replacing a defective safety-configured AS-i slave>
e <Section <Operation in advanced display mode>.

FAPEPPERL+FUCHS
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10.1

10.2

66
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Function and startup of the Safety Monitor

Configuration and startup of the AS-i Safety Monitor is accomplished using a PC/
Notebook and the ASIMON 3 G2 configuration software.

The operating language of the device can be set for the respective country (see
section <Operation in advanced display mode>).

Information!

The description of the ASIMON 3 G2 software and startup of the AS-i Safety Monitor

can be found in the manual “ASIMON 3 G2 AS-i Safety Monitor Configuration Software
for Microsoft®-Windows®".

The software manual is an important component of the operating manual for the AS-i
Safety Monitor. It is not possible to configure and start up the AS-i Safety Monitor with-
out the ASIMON 3 G2 software.

Configuration may be performed only by a safety authorized person. All safety-re-
lated commands are password protected.

Powering up the device

As soon as supply voltage is present on the device an internal system test is start-
ed. This operating state is indicated by lighting of the upper LED row.

Configuration of the safety functions
The device can be configured in several ways:

1. Using ASIMON 3 G2 software
The ASIMON 3 G2 software represents the most universal method of con-
figuring the Safety Monitor. Here the behavior of the Safety Monitor can be
determined by linking various monitoring modules. After being sent to the
Safety Monitor, this configuration is verified and can then be validated.
For additional information, refer to the separate manual for the
ASIMON 3 G2 configuration software.

2. Using a chip card with the master configuration
Configurations stored on the chip card, which are validated but which do not
contain any code sequences, can be sent to the device. The code
sequences must then be taught to the corresponding safety AS-i slaves.
This procedure is useful when you want to use a safety program in several
safety monitors without any changes.

Information!

For additional information refer to section <Description of configuration using chip card
with master configuration>.

FAPEPPERL+FUCHS
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10.2.1
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A

3. Using a chip card with complete configuration
In contrast to the master configuration, the complete configuration also con-
tains the code sequences for all included slaves. Sending the complete con-
figuration from the chip card to the Safety Monitor can make replacement of
the device enormously simpler and faster.

Information!

For additional information refer to <Configuration using a chip card with complete con-
figuration>.

Description of configuration using ASIMON 3 G2 software

The following description represents a short guide to configuring the AS-i Safety
Monitor. For a detailed description of the ASIMON 3 G2 software, refer to the cor-
responding manual for the ASIMON 3 G2 configuration software.

The ASIMON 3 G2 software is responsible for the following:
« Configuring the AS-i Safety Monitor

« Documenting the device configuration

¢ Starting up the AS-i Safety Monitor

« Diagnosing the AS-i Safety Monitor

Information!

The description of the ASIMON 3 G2 program can be found in the separate software
manual.

Proceed as follows:

« Install the program on your PC.

« Apply power to the AS-i Safety Monitor
Information!

To prevent ESD damage, we recommend grounding at an appropriate location before
plugging in the interface cable to the Safety Monitor.

¢ Connection of monitors with a RS 232 diagnostics interface
. To connect, plug the diagnostic cable end with the PS2 connector into
the socket of the diagnostic interface (RS 232) of the monitor and the
other end with the 9-pin Sub-D socket connector to a free COM port
(serial RS232 interface) on your PC (see section “Connection
between the AS-i Safety Monitor and the PC" in the software manual).

« Configure the AS-i Safety Monitor and start it up as described in the software
manual.

Attention!

Before starting up the device you must adapt the device configuration to your

application. This means configuring the AS-i Safety Monitor according to the soft-

ware manual so that the location to be protected is in fact protected by the device.

FAPEPPERL+FUCHS
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Description of configuration using chip card with master configuration

Generating a master configuration:

¢ Generate a configuration using the ASIMON 3 G2 software

« Load the configuration into the device

« Release (validate) the configuration, but do not teach the code sequences

* The code sequences will be taught on the physical AS-i circuit

Attention!

Safety advisory:

Ensure that the chip card contains the configuration intended for and released for

the application!

This can be done by comparing the release codes on the display (section <Ope-

ration in advanced display mode>):

* The safety representative who generated and validated the release code
stores the release code for the master configuration and approves use of the
configuration for specific equipment.

* The person performing the startup reads out the release code on the display
before teaching the code and compares it with the release code stored and
approved for the equipment.

After the chip card has been used to load the configuration into the device, the

safety functions of the device must be checked in the equipment.

Checking of the release code and testing the system must be documented in wri-

ting and is part of the system documentation.

Configuration using a chip card with complete configuration
The chip card contains the complete configuration if:

« An empty chip cared is plugged into an AS-i Safety Monitor which already
contains a complete configuration, or

« The chip card is already inserted while the configuration is being written into
the device using ASIMON 3 G2 software and before validating the code
sequences.

If the AS-i Safety Monitor needs to be replaced, the stored configuration can be
transferred by simply plugging the chip card from the old device into the new one.

FAPEPPERL+FUCHS
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10.3

104

Attention!
Safety advisory:
Power must always be turned off when removing or inserting the chip card!

Ensure that the chip card contains the configuration intended for and released for
the application!

This can be done by comparing the release codes on the display (section <Ope-
ration in advanced display mode>):

* The safety representative who generated and validated the release code
stores the release code for the master configuration and approves use of the
configuration for specific equipment.

« The person performing the startup reads out the release code on the display
before starting the equipment and compares it with the release code stored
and approved for the equipment.

After the chip card has been used to load the configuration into the device, the
safety functions of the device must be checked in the equipment.

Checking of the release code and testing the system must be documented in wri-
ting and is part of the system documentation.

Safety-relevant documentation of the application

Information!
The detailed description of the safety-relevant documentation of the configuration for

your application can be found in the separate software manual.

Proceed as follows:

« Create the configuration of the AS-i Safety Monitor for your application.
« Validate the configuration (done by the safety supervisor).

«  Print out the final configuration protocol and optionally the configuration over-
view (see Section "Configuration documentation” in the software manual).

« Sign the final configuration protocol (done by the safety supervisor).

« Take the protocol for the safety-relevant documentation for your application
(machine documentation) and keep it in a safe place.

Diagnostic data

Information!
A detailed description of the setting for diagnostics mode is described in the section

“Setting diagnostics type” in the separate manual "AS-i 3.0 Command Interface".
Diagnostics data can be obtained in any of 4 ways:

« Display

« PROFIBUS

« ASIMON 3 G2 software over diagnostic port
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¢ AS-i Control Tools over diagnostic port or PROFIBUS

104.1 Diagnostics of release circuits 1-4 via the binary data

If monitor slaves with base address +1 and +2 exist, the state of several OSSDs
is transmitted there.

Monitor base address+1 assignment

Data bit |Content

DO State of output circuit 1
D1 State of message output 1
D2 State of output circuit 2
D3 State of message output 2

Monitor base address+2 assignment

Data bit |Content

DO State of output circuit 3
D1 State of message output 3
D2 State of output circuit 4
D3 State of message output 4

10.4.2 Switch-off history

The switch-off history, accessible from the menu DIAGNOSTICS->INT MONI-
TOR->LAST DIAGNOSTIC, is intended to make reconstruction of the reason for
switch-off easier for the user. The states of all safety-relevant AS-i slaves and all
devices at the time the state change on the output device (change from green to
another color) are stored.

Information!
D06

Available only with AS-i/PROFIBUS-Gateways.

10.5 Password protection

All safety-related commands are password protected. These include:
¢ Loading configurations into the Monitor

«  Stopping

* Learning code sequences

¢ Releasing

« Changing the password

Information!

No new release is necessary if when using safety-configured AS-i slaves code
sequences have been newly learned using the ESC/Service key.

[—1O
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Procedure for configuring and teaching code sequences

The configuration is created using ASIMON 3 G2 software, loaded into the safety
unit and released. The name of the person releasing and the date are stored at
this moment. If code sequences controlled through the display are newly taught,
this is secured by a PIN to prevent unintended/unauthorized changing of the code
sequences.

Information!

For additional information see section<Replacing a defective safety-configured AS-i
slave>.

« APINis a 4-digit number and can only be changed from the display, not via
the ASIMON 3 G2 software.

« After entering the PIN, the display can be used to start a teaching procedure
for the code sequences. The monitor stops immediately after entering the
PIN. After teaching, the monitor starts after a prompt and acknowledgement
on the display.

Action ASIMON Software |On AS-i Safety Monitor
Configure and load into Safety . e (only from chip card)
Monitor
Stopping . .
Releasing . -
Starting . .
Teaching code sequences . .
Changing the password . e (only from chip card)
Changing the PIN - .
Legend:
"o" = possible;
"-" = not possible
Tab. 10-8.

Code sequences for releasing a configuration do not necessarily have to have
been successfully learned. It is also possible to release without code sequences,
which must then be learned at a later time.

Teaching the code sequences is simple to perform:

¢ Using the ESC/Service key (See section <Replacing a defective safety-con-
figured AS-i slave>)

or
¢ Using the display (See section <Operation in advanced display mode>).
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Function of the ESC/Service key

In traditional (classical) display mode, the ESC/Service key takes on two kinds of
functions:

« Briefly pressing the ESC/Service key unlocks the Safety Monitor when red is
flashing

« Alonger press (3s) starts the teach procedure for a slave.

Information!

For additional information see section <Replacing a defective safety-configured AS-i
slave>.

Safe coupling slaves on the AS-i circuits

The two AS-i circuits are capable of emulating a total of up to sixteen safe cou-
pling slaves.

The assignment of the coupling slaves addresses to the release circuits is made
using the ASIMON software.

Chip card

The chip card is divided into two areas. One area is reserved for unsafe data and
administration, the other for safe data.

Warning!
Always turn off power before inserting or removing the card.

Unsafe data

This section describes the system behavior of the unsafe system section when
using the chip card.

Card unformatted

If an unformatted card is found when the device is started, the following is dis-
played:

NEW CHIPCARD
WILL BE FORMATED
AS-1 DATA WILL
BE SYNCHRONIZED

The chip card is formatted and then the data copied to the chip card.
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10.7.1.2

10.7.1.3

10.7.1.4

10.7.1.5

FAPEPPERL+FUCHS

Data not compatible

If a card is found whose data are incompatible with the device, the following error
message is displayed:

CHIPCARD NOT
COMPATIBLE

Card empty

The following message is displayed for an empty card:

CHIPCARD FOUND
AS-1 DATA WILL
BE SYNCHRONIZED

From this time on all changes are made both in the device and on the chip card.

Data compatible

When starting with an empty device (e.g. after a factory reset) a non-empty card
is found whose data are compatible with the device, the following message is dis-
played:

AS-1 DATA FROM
CHIPCARD TAKEN

The card configuration is written to the device. From this time on all changes are
made both in the device and on the chip card.

Data in the device and on the chip card identical

If the card and device are not empty at start and the data are identical, no mes-
sage is displayed.
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.6 Datain the device and on the chip card not identical

If the card and device are not empty at start and the data are not identical, an er-
ror message is displayed and the card is not synchronized with the device. The
following menu is then automatically opened:

CHIPCARD AND
AS-1 DATA
DIFFERENT
CARD->MASTER
MASTER->CARD
CONTINUE

Description
CHIP CARD>MASTER: Chip card data are copied to the master
MASTER->CHIPCARD: Master data are copied to the chip card
NEXT: No change to the data

The menu can be exited by pressing the ESC/Service key without changing the
data.

Safe data

This section describes the system behavior of the safe unit when using the chip
card.

In general the safe part of the chip card has 4 memory banks (A...D). A bank is
referred to as an active bank. Unless otherwise stated, the operations described
in the following are always performed on the active bank.

.1 Dataincompatible

If a card with incompatible data is found, the following error message is output:

CHIPCARD NOT
COMPATIBLE
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10.7.2.2

10.7.2.3

10.7.2.4

Data compatible

If a card with an empty active memory bank is found, the safety configuration in-
cluding code sequences is written to the card and in future all changes are made
in the card and in the device at the same time. The following message is dis-
played on the device:

CHIPCARD FOUND.
SAFETY DATA WILL
BE SYNCHRONIZED

Complete configuration

If when starting with an empty device a card with a released safety configuration
including code sequences is found (Complete safety configuration) in the active
memory bank, this configuration is written to the device, then the menu for releas-
ing using Release Code is opened:

COPY BANK A

TO MONITOR
RELEASE DATE:
2006/06/17 18:43
BY: ROLF BECKER
CONFI1G NAME:
L3040 MIT LADEVO
RRICHTUNG LINKU
ND PALETTENWECHS
LER V1.23
RELEASE CODE: 1BDF
TYPE CODE

0000

OK

If the active bank contains a Complete Configuration and if the data in the active
bank on the memory card and the data in the device are identical (e.g. both emp-
ty), in future all changes are made in the card and in the device at the same time.

Data on the chip card and in the device are identical

If the card and device are not empty at start and the data are identical, no mes-
sage is displayed.
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Data not identical

If the active bank on the memory card and in the device are not empty at start and
the data are not identical, the following message is displayed:

ERROR.

CHIPCARD AND
SAFETY DATA
DIFFERENT .
DELETE CHIPCARD
OR SAFETY DATA

The safety unit will not operate in this case. You must either clear the device or
the active bank via menu.

Operating the chip card from the menu

The data on the chip card can, as described in section <SAFE CHIPCARD>, be
exchanged between the Monitor and the chip card. Note however the following:

In order to store a configuration on the chip card as a master configuration (i.e.
without code sequences), proceed as follows:

*  Write the released configuration into the Monitor without code sequences.
¢ Copy the configuration into a memory bank using the menu.

For additional information, see section <CARD —>MONITOR (copy card data to
the Monitor)>.

To convert a master configuration on the memory card to a Complete Configura-
tion, this configuration must be overwritten by a Complete Configuration.

This is done as follows:

¢ Copy the card data to the Monitor.

« Teach the code sequences

*  Write the data from the Monitor to the card.

Working with multiple memory banks

The chip card has four memory banks, each of which may contain a configuration
(Complete or Master configuration). One of the banks is the active bank.

The AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor always independ-
ently utilizes the active bank. Menu commands can however be used to copy the
other memory banks to the AS-i Safety Monitor.

The corresponding memory bank thereby becomes the active bank.

If configurations from another memory bank are copied, a few safety rules need to
be followed:
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Attention!
Safety advisory:

Ensure that the configuration intended for and released for the application is
used!

This can be done by comparing the release codes on the display (See section
<MONITOR CONFIG>):

« The safety representative who generated and validated the configuration
stores the release code for the configuration (Complete or Master) stores the
release code for the configuration and approves use of the configuration for
specific equipment.

« The person performing the startup reads out the release code on the display
before starting the equipment or before teaching the code sequences in the
case of master configurations and compares it with the release code released
for the equipment.

After the chip card has been used to load the configuration into the device, the
safety functions of the device must be checked in the equipment.

Checking of the release code and testing the system must be documented in wri-
ting and is part of the system documentation.
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Operation in advanced display mode

11. Operation in advanced display mode

Information!

You will find a description of the display menu in the separate document
"Display_Menue".
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252013

8 FPEPPERL+FUCHS



25.2013

12.

12.1

=10 [0

12.2

=10

Advanced Diagnostics for AS-i Masters

The advanced AS-i diagnostics is intended to localize occasionally occurring con-
figuration errors and to determine the quality of data transmission on AS-i without
using additional diagnostics tools.

AS-i Control Tools, a MS-Windows software designed to simplify AS-i installation
and used to program AS-i Control, enables operation of the advanced diagnostics
functions (LCS, error counters, and LOS).

List of corrupted AS-i Slaves (LCS)

The LCS contains the information from the Delta list. In addition to the list of con-
figured slaves (LPS), the list of detected slaves (LDS), and the list of activated
slaves (LAS), the AS-i master creates a fourth list, the list of corrupted slaves
(LCS) containing advanced diagnostics data used to diagnose the causes for in-
termittently occurring configuration errors on AS-i. This list contains entries for all
AS-i slaves that were responsible for at least one intermittent configuration error
since the list was last read or since the AS-i master was turned on. Furthermore,
intermittent AS-i power failures are listed in the LCS at the position of AS-i slave
with address 0.

Information!
Whenever the LCS is read it is deleted from memory.

Information!
The last intermittent configuration error can also be displayed on the AS-i master:

Pressing the "Set" button on the AS-i master initiates the display of the AS-i slave
responsible for the last intermittent configuration error. If a intermittent AS-i power fail-
ure occurred, the display shows 39 after pressing the "Set" button.

This function is only available if the device is in normal operating mode of the protected
mode (display empty) or in the off-line phase (Display: "40").

Protocol analysis: Counters for corrupted data telegrams

The AS-i master with advanced diagnostics provides a counter for telegram repe-
titions for each AS-i slave. The counter counts up every time a corrupted data tel-
egram has been found, making it possible to determine the quality of the trans-
mission if only a few telegrams are corrupt and the AS-i slave never caused a
configuration error.

Information!

The counter values are read via the host interface and will be deleted after they were
read.

The highest possible counter value is 254. 255 indicates a counter overflow.

Displaying the protocol analysis is possible through the AS-i Control Tools soft-
ware by using the command "Master | AS-i Diagnostics".
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Offline Phase for Configuration Errors

The AS-i masters with advanced diagnostics offer the possibility to set them-
selves into the offline phase when a configuration error occurs and thus are able
to transition the AS-i network into a safe operational state. This ensures a quick
reaction to a configuration error and the host can be relieved from this task. If any
problems occur on the AS-i network, the AS-i masters can independently switch
the AS-interface into a safe state.

There are two different ways to parameterize the AS-i master for this feature:

« Any configuration error occurring on AS-i switches the master from regular
operation in protected mode into the offline phase.

« 0. Alist with the addresses of slaves that can potential initiate the off-line
phase is defined (list of offline slaves LOS).

The user can decide how the system should react to a configuration error on
AS-i. Thus, the AS-i master can be set to the offline phase for critical AS-i slaves,
whereas for less critical slaves only the error message is sent to the host, but AS-
i is still running.

Like the advanced diagnostics, the parameterization "offline phase on configura-
tion error" is also supported by "AS-i-Control-Tools"
(Command | Characteristics | Offline because of configuration error).

There are two options to reset the error message "OFFLINE BY LOS:

1. Deleting the complete LOS list on the affected AS-i network ("CLEAR ALL").
2. Power reset on the affected AS-i network.

Attention!

If a power reset occurs on the AS-i network 1 the complete double gateway will
be shut down.

Functions of the AS-i Fault Detector

Duplicate address detection

If two slaves on an AS-i network have the same address, a duplicate address ex-
ists. Since the master cannot communicate individually with these slaves any
longer, this is considered an error. Because the two slave replies interfere, it is im-
possible for the master to recognize the slave responses. This results in extreme-
ly unstable network behavior.

The duplicate address detection function is used to safely recognize a duplicate
address and to display it on the screen and in AS-i Control Tools.

A duplicate address causes a configuration error and is displayed on the screen.
Information!

Duplicate addresses can be recognized only on an AS-i segment directly connected to
the master.
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12.4.3

12.4.4

Earth/Ground Fault Detector
An Earth/Ground Fault exists when the voltage Ugnp (Nominal value of
Ugnp=0,5 Ups.j.) is outside of the following range:

10% Upg.i < Ugnp < 90% Upg

This error substantially limits the noise immunity of the AS-i communication.

Ground faults are indicated on the master’s display as well as in AS-i Control
Tools.

Information!

To recognize ground faults the master must be grounded with its machine ground con-
nection.

Information!

A ground fault in one of the two networks of a double master in a version 1 power sup-
ply for two AS-i networks causes a ground fault in the other network as well because of
the the existing galvanic connection.

Noise Detector

The noise detector detects AC voltages on AS-i, that are not initiated by an AS-i
master or AS-i slaves. These interference voltages can cause telegram distur-
bances.

A frequent cause are insufficiently shielded frequency inverters or improperly
routed cables.

Noises is indicated on the master’s display as well as in AS-i Control Tools.

Over-voltage Detector

Over-voltages are present if the conductors of an AS-i network that normally are
routed electrically symmetrical with respect to machine ground, are strongly elec-
trically raised. A cause can for example be startup procedures of large consum-
ers.

However, over-voltages do generally not interfere with the AS-i communication,
but can under certain circumstances cause incorrect sensor signals.

Over-voltages are indicated on the master’s display as well as in the AS-i Control
Tools.
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Functions of the new generation of AS-i Gateways

The new generation scores with further optimized diagnostics, several additional
functions and even greater operating convenience.

Information!

A listing of the individual devices and their features can be found in section <New
Generation of AS-i Gateways with ethernet diagnostics interface>.

C-programmable Gateways

Il SETUP || AS-1 CONTROL || CONTROL FLAGS ||

The devices programmed in C are able themselves to take over a great number of
control tasks. In smaller systems the user will even be able to do without a PLC
altogether: if desired the C program can function as a full mini-PLC. In more com-
plex applications the C-programmable Gateways make the work of the PLC easi-
er - for example by pre-processing special functions.

Control Info
Control Run
Control Flags

Control Flags
0:00 00 OO0 00

4:00 00 00 00
8:00 00 00 00 i

Interchangeable memory card

Il SETUP || CHIPCARD || AS-1 CHIPCARD ||

Interchangeable memory card: redundant memory for C program and device con-
figuration.

Chipcard
AS-i1 Chipcard
Format Chipcard

Earth fault monitor

I1 DIAGNOSE || ASI WATCHDOG ||

The new earth fault monitor allows the service technician to detect whether an
earth fault has occurred directly on AS-i

1.
" Earth fault
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or on a sensor line.

1.
"Earth fault sen.

The menu EFLT Ratio shows the asymmetry of the AS-i network, referenced to
ground (see sketch).

100% ——m8 ——  AS-i+
0% ” 2
100% ” AS-i
EFLT Ratio: T
AS-i1+ 2%
AS-i DC Voltage: 1
31,3V
$
EFLT Ratio: T

AS-i+ 100%
AS-i DC Voltage: 2
31,5V

12.5.4 Current can be read directly on the unit

Now the devices display both the maximum current and the current actually
present in the respective AS-i circuit. Heavy consumers or a strong overload in an
AS-i circuit are then easy to detect. Plus you can set the maximum current in the

AS-i circuit on these devices. This ensures line protection even when using large
24V power supplies.

AS-i1 power

Reset

Maximal :
1,3A

—N)
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Maximal : T
1,3A
current:
0,3A

N

Current: T
0,3A

Current limiting 2
3,2A T

Self-resetting fuses

Il SETUP || CURRENT LIMIT ||

Thanks to self-resetting fuses in the "1 Gateway, 1 power supply for 2 AS-i cir-
cuits" Gateway version, when there is a short circuit in one of the two AS-i circuits
the other circuit and the Gateway remain operational - the host controller keeps
receiving diagnostic information from AS-i, which also provides meaningful assist-
ance towards rapid troubleshooting.

The fuse resets itself periodically to check if the error is solved. The measured

current value is available as diagnostic information at the field on the display and
at the control level.

Current limiting
3,2A

AS-i Power24V capable

I1 SETUP || ASI POWER |]

Gateways for AS-i Power24V have been developed especially for use in small
systems. They don‘t need any special AS-i power supply. With a standard 24V
power supply a 50 m line lenght and with an AS-i power supply min. 100 m line
lenght can be realised.

AS-i Power
24V geerdet

change
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12.5.8

Main menu
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AS-1 Power
AS-i1 PWR Supply
change

Ethernet diagnostics interface with web server

These devices allow diagnostics for both the Gateway and the AS-i networks (in-
cluding Safety technology) over Ethernet without additional software. AS-i net-
work can be thus a part of a remote maintenance concept. Morover the configura-
tion file are stored on the web server and so they are always within reach.

Transitionless operating mode changes

11 SETUP || MODE CHANGE ||

These devices are able to change the operating mode from projecting mode to
the protected operating mode without having to first go to the "offline phase".

This means the Slave outputs are not cleared and the safe Slaves not turned off.
Activation and deactivation is set using the PROFIBUS start parameterization.
This function must be explicitly activated; the default setting is “Deactivated.”

The setting for activated and deactivated is saved, which means that it remains
set after a "power cycle".

Mode Change

Offline Phase
yes
change
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PROFIBUS DP

13. PROFIBUS DP

This chapter contains all necessary information to operate the AS-i/PROFIBUS
gateways as part of a PROFIBUS DP network.

13.1 DP telegrams

131.1 Diagnostics

DP diagnostics

Byte description

1 station state 1

station state 2

station state 3

ident high

2
3
4 Master address
5
6

ident low

Tab. 13-9.
The following blocks may be optionally appended to the DP diagnostics. Bytes
1 ... 4 are sent in each block according to the PROFIBUS standard.

Only when double masters are used is the entry ,circuit 2* available in the AS-i
flags, delta list and LPF.

AS-i flags

Byte description
1 0x06 header
2 OXAO (circuit 1)/0xA1 (circuit 2) type
3 0x00 slot
4 0x00 spec
S EC flags (high)
6 EC flags (low)

Tab. 13-10.

Delta list

Byte description

1 0x0C header

2 0xA2 (circuit 1)/0xA3 (circuit 2) type

Tab. 13-11.

2.5.2013
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Delta list

Byte description

3 0x00 slot

4 0x00 spec

5 delta (0 ... 7)
6 delta (8 ... 15)

12 delta (56 ... 63)

Tab. 13-11.

LPF

Byte description

1 0x0C header

0xA4 (circuit 1)/0xA5 (circuit 2) type
0x00 slot

0x00 spec
LPF(0..7)
LPF (8 ... 15)

o g M W N

12 LPF (56 ... 63)

Tab. 13-12.

Safety Single Slaves/Safety Slaves A

Byte description
1 0x0C header
2 OxA8 (circuit 1)/0xA9 (circuit 2) type
3 0x00 slot
4 0x00 spec
5 yellow flashing (0 ... 7)
6 yellow flashing (8 ... 15)
7 yellow flashing (16 ... 23)
8 yellow flashing (24 ... 31)
9 red flashing (0 ... 7)

Tab. 13-13.

25.2013
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Safety Single Slaves/Safety Slaves A

Byte description
10 red flashing (8 ... 15)
1 red flashing (16 ... 23)
12 red flashing (24 ... 31)
Tab. 13-13.
Safety Slaves B
Byte description
1 0x0C header
2 OxAA (circuit 1)/0xAB (circuit 2) type
3 0x00 slot
4 0x00 spec
5 yellow flashing (0 ... 7)
6 yellow flashing (8 ... 15)
7 yellow flashing (16 ... 23)
8 yellow flashing (24 ... 31)
9 red flashing (0 ... 7)
10 red flashing (8 ... 15)
1 red flashing (16 ... 23)
12 red flashing (24 ... 31)
Tab. 13-14.

Description of the safety slave list:

yellow flashing:

red flashing:
im byte 5 bit 0:
im byte 9 bit 0:

88

safety slaves whose device is in state "yellow flashing".
safety slaves whose device is in state "red flashing".
1=safety monitor has stopped, device color is not valid.
1=no connection to safety monitor, device color is not valid.
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PROFIsafe diagnostics

Byte | Description
1 |oxoe Header
2 |oxAC
3 | ox00 Slot
4 | ox00 Spec
5 | Diagnostic value
0x00 No error
0x40 Conflict at the destination address. The PROFIsafe destination
address in the parameters does not match to the destination
address configured in the device.
0x41 Invalid destination address (0 or 65535)
0x42 Invalid source address (0 or 65535)
0x43 Invalid watchdog time
0x44 SIL value too high. The SIL value in the PROFIsafe parameters
beyond the capabilities of the device.
0x45 Invalid length of the CRC2 (based on the PROFIsafe version)
0x46 Invalid PROFIsafe version. The PROFIsafe version in the
PROFIsafe parameters is not supported by the device.
0x47 CRC1 error. The CRC over the PROFIsafe parameters does
not match.
0x48 Invalid PROFIsafe parameter
0x49-0x4A  Reserved
0x4B The IPAR CRC does not match to the release-code of the mon-
itor configuration.
Tab. 13-15.
Information!

Available only with AS-i/PROFIsafe Gateways.
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EC-flags (high) and AS-i watchdog:
bit 0: periphery fault
bit1: ...
bit 2: failure redundant 24 V AUX (option safety monitor)
bit 3: failure redundant 24 V AUX (option single master)
bit 4: earth fault
bit 5: over voltage
bit 6: noise
bit 7: duplicate address

EC-flags (low):
bit 0: configuration error
bit 1: slave with address '0’ detected
bit 2: auto_address_assignment not possible
bit 3: auto_address_assignment available
bit 4: configuration mode active
bit 5: not in normal operation
bit 6: AS-i power fail
bit 7: AS-i master offline

Delta list: List of AS-i slaves with configuration error
1: ConfigError
0: no ConfigError

LPF: List of AS-i slaves with periphery fault
1: periphery fault
0: no periphery fault

Each element of the user diagnostics (ec-flags and slave lists) can be switched off
by setting the appropriate bit in the parameter telegram.

ExtDiag will be set if at least one of the following conditions is fulfilled:
¢ ConfigError=1

e APF=1

¢ PeripheryFault=1

The conditions when to set the ExtDiag bit can be chosen using the user parame-
ters or the commands of the command interface.

The GSD file includes the following presettings:
¢ The diagnosis transmitts ec-flags, delta list and LPF.

« ExtDiag will be set if ConfigError = 1 and APF = 1. ExtDiag will not be set if
there is a periphery fault.
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13.1.1.1

13.1.2

13.1.21

Parameters

By selecting the appropriate parameters in the GSD file, the user can choose if
and which slave list is transmitted as part of the diagnostics. Furthermore, it can
be selected for which event ExtDiag is to be set in the diagnostics telegram.

Configuration DP/VO (cyclic data)

The configuration of the AS-i/PROFIBUS gateways is set up by using the GSD
file. Therefore it is necessary to import the provided GSD file into the PROFIBUS
configuration tool.

Options

The input and output data field can be used with different "Special IDs".

The advantages of special input and output IDs are that they can include up to 64
elements (bytes or words), and that the length of input and output data is variable.
Additionally, "manufacturer specific" data bytes can be set that define the ID type.

The GSD file offers several combinations (several lengths) for transmitting I/ O
data, the command interface , as well as AS-i 16 bit data. This allows them to be
transmitted directly as part of the process data channel and they do not have to
be requested through slower DP/V1 commands.

Up to 30 modules can be configured
Possible options:

Length?! description

4 byte | digital input (slave 0 - 7)

8 byte | digital input (slave 0 - 15)
12 byte | digital input (slave 0 - 23)
16 byte | digital input (slave 0 - 31)
20 byte | digital input (slave 0 - 7b)
24 byte | digital input (slave 0 - 15B)
28 byte | digital input (slave 0 - 23B)
32 byte | digital input (slave 0 - 31B)

Tab. 13-16.

1.Possible for 2 circuits

Length? description
4 byte O digital output (slave 0 - 7)
8 byte O digital output (slave 0 - 15)

Tab. 13-17.
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Lengthl description

12 byte O digital output (slave O - 23)
16 byte O digital output (slave 0 - 31)
20 byte O digital output (slave 0 - 7B)
24 byte O digital output (slave 0 - 15B)
28 byte O digital output (slave 0 - 23B)
32 byte O digital output (slave O - 31B)

Tab. 13-17.
1.Possible for 2 circuits
Length? description
16 byte 1/0 digital in/out (slave 0 - 31)
16 byte 1/0 digital in/out (slave Ob - 31b)
32 byte I/O digital in/out (slave 0 - 31b)
Tab. 13-18.
1.Possible for 2 circuits
O Information!
,IL Up to eight command interfaces can be integrated.
Length? description
2 byte 1/0 command interface
4 byte 1/0 command interface
8 byte 1/0 command interface
11 byte /O command interface
12 byte 11O command interface
34 byte /O command interface
36 byte /O command interface
Tab. 13-19.
1.Possible for 2 circuits
Length? description
24 byte | analog input (slave 29 - 31)
56 byte | analog input (slave 25 - 31)
Tab. 13-20.
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Length? description

88 byte | analog input (slave 21 - 31)
120 byte | analog input (slave 17 - 31)
128 byte | analog input (slave 16 - 31)
16 byte | analog input (slave 14 - 15)

1.Possible for 2 circuits

Lengthl description

24 byte O analog output (slave 29 - 31)
56 byte O analog output (slave 25 - 31)
88 byte O analog output (slave 21 - 31)
120 byte O analog output (slave 17 - 31)
128 byte O analog output (slave 16 - 31)
16 byte O analog output (slave 14 - 15)

1.Possible for 2 circuits

Length?!

description

2 byte ... 128 byte |

analog input data, dynamic

2

2 byte ... 128 byte |

1.Possible for 2 circuits

2.Modul parameter erquired

Length?

‘ description

analog output data, dynamic

2 byte |

1.Possible for 2 circuits

Length

‘ flags and AS-i detector

‘description

2 byte 1/ 1 byte O

‘ safety control / status

FAPEPPERL+FUCHS
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Tab. 13-21.

Tab. 13-22.

Tab. 13-23.

Tab. 13-24.

93



94

AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

PROFIBUS DP

(=10

Spezific PROFIsafe "special-IDs"

PROFIsafe V1/V2

Allocation PROFIsafe in input and output area of control
Byte n+0 0-7 0-6 0-5 0-4 0-3 0-2 0-1 0-0 (reserviert)
Byte n+1 1-7 1-6 1-5 1-4 1-3 1-2 1-1 1-0
Byte n+2 2-7 2-6 2-5 2-4 2-3 2-2 2-1 2-0
Byte n+3 3-7 3-6 3-5 3-4 3-3 3-2 3-1 3-0
Byte n+4 4-7 4-6 4-5 4-4 4-3 4-2 4-1 4-0
Byte n+5 5-7 5-6 5-5 5-4 5-3 5-2 5-1 5-0
Byte n+6 6-7 6-6 6-5 6-4 6-3 6-2 6-1 6-0
Byte n+7 7-7 7-6 7-5 7-4 7-3 7-2 7-1 7-0
Byte n+8 PROFIsafe internal (control byte)
Byte n+9 PROFIsafe internal (sequential number [V1], CRC2 [V2])
Byte n+10 | PROFlIsafe internal (CRC2)
Byte n+11 | PROFlIsafe internal (CRC2)

Tab. 13-25.

Information!

Allocation of input and output signals depends on the configarion in the ASIMON soft-
ware.

Information!
Available only with AS-i/PROFIsafe Gateways.
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13.1.3 1/0 Data
13.1.3.1 Process data

Process data is arranged the same as for the Siemens and AS-i/InterBus mas-
ters. Therefore, data for slaves with a higher address are transmitted in a least
significant nibble. Additionally, the EC-flags or hi-flags, respectively, are placed

at the data location of AS-i slave 0.
A rising edge of F2 and F3 switches the master to the desired mode.

A falling edge initiates deleting all bits in the LOS.

Input and Output Data Image

Byte 27 26 22 2% 23 2 ‘ 2! 20
F3 F2 F1 FO
0 flags slave 1/1A
1 slave 2/2A slave 3/3A
2 slave 4/4A slave 5/5A
3 slave 6/6A slave 7/7A
4 slave 8/8A slave 9/9A
5 slave 10/10A slave 11/11A
6 slave 12/12A slave 13/13A
7 slave 14/14A slave 15/15A
8 slave 16/16A slave 17/17A
9 slave 18/18A slave 19/19A
10 slave 20/20A slave 21/21A
11 slave 22/22A slave 23/23A
12 slave 24/24A slave 25/25A
13 slave 26/26A slave 27/27A
14 slave 28/28A slave 29/29A
15 slave 30/30A slave 31/31A
16 reserved slave 1B
17 slave 2B slave 3B
18 slave 4B slave 5B
19 slave 6B slave 7B
20 slave 8B slave 9B
21 slave 10B slave 11B
22 slave 12B slave 13B
23 slave 14B slave 15B
24 slave 16B slave 17B
25 slave 18B slave 19B
26 slave 20B slave 21B
27 slave 22B slave 23B
28 slave 24B slave 25B
Tab. 13-26.
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Input and Output Data Image

Byte 27 ‘ 22 | 25 ‘ 2 23 ‘ 22 ‘ 2 ‘ 2
29 slave 26B slave 27B
30 slave 28B slave 29B
31 slave 30B slave 31B
Tab. 13-26.
Flags
Input data Output data

FO | ConfigError

Off-line

F1 |APF

LOS-master-bit

F2 | PeripheryFault

— ConfigurationMode

F3 | ConfigurationActive — ProtectedMode
Tab. 13-27.

ConfigError: 0=ConfigOK 1=ConfigError
APF: 0=AS-i-Power OK 1=AS-i-Power Fall
PeripheryFault: 0=PeripheryOK 1=PeripheryFault
ConfigurationActive:  0=ProtectedOperationMode 1=ProjectingMode
Off-Line: 0=0n-Line 1=0ff-Line
LOS-master-bit 0=0ff-Line by ConfigError 1=0ff-Line by ConfigError

deactivated activated.

EC-Flags and AS-i detector

In addition to EC-flags, the AS-i detector flags are transferred with the AS-i diag-

nostic data.

Diagnostics data is designed as follows:

EC-flags (high) and AS-i watchdog:

EC-flags (lo

bit 0:

periphery fault

bit 1: ..

bit 2:
bit 3:
bit 4:
bit 5:
bit 6:
bit 7:

w):

bit 0:
bit 1:
bit 2:
bit 3:

failure redundant 24 V AUX (option safety monitor)
failure redundant 24 V AUX (option single master)
earth fault

over voltage

noise

duplicate address

configuration error

slave with address '0’ detected
auto_address_assignment not possible
auto_address_assignment available

FAPEPPERL+FUCHS
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EC-flags (low):
bit 4: configuration mode active
bit 5: not in normal operation
bit 6: AS-i power fail
bit 7: AS-i master offline

13.1.3.3 Power Control (current limit)

O Information!
.IL This function is only available for devices with self-resetting, adjustable fuses!

Additional information find you in chapters <General> and <Functions of the new gen-
eration of AS-i Gateways>.

Parameter (AS-i current limit)

The current limit setting is executed in 0,1 A steps:
input:0...40=0A...40A

Input data (high):
bit 0: periphery fault
bit 1: overcurrent
bit2: ...
bit 3: failure redundant 24 V AUX (option single master)
bit 4: earth fault
bit 5: over voltage
bit 6: noise
bit 7: duplicate address

Input data (low):
bit 0: configuration error
bit 1: slave with address '0’ detected
bit 2: auto_address_assignment not possible
bit 3: auto_address_assignment available
bit 4: configuration mode active
bit 5: not in normal operation
bit 6: AS-i power fail
bit 7: AS-i master offline

25.2013

F3PEPPERL+FUCHS o



13.1.3.4 AS-i 16 bit data

O Information!
H A-Slaves map the data on channels 1 and 2.
B-Slaves map the data on channels 3 and 4.

In addition to the access via the command interfaces, the 16-bit data to or from
the slaves, respectively, (profile 7.3., S-7.4, S-6.0, S- 7.5, S-7.A.8, S-7.A.9, S-
7.A.A) can be transmitted cyclically with 16 bit values. Competing writing access
attempts on analog output data are not interlocking each other. If analog data for
a particular slave are transmitted both cyclically and acyclically via the command
interface or DP/V1 connections, the acyclically transmitted values are overwritten
by the cyclically transmitted values.

AS-i 16-bit data can be transmitted in a reserved data area. Therefore accessing
analog and digital data is very easy.

AS-i 16 bit data

Byte | 27 ‘ 26 ‘ 25 ’ 24 ’ 23 ‘ 22 ‘ 2! ‘ 20
1 Slave 31-n/8, channel 1, high byte
2 Slave 31-n/8, channel 1, low byte
3 Slave 31-n/8, channel 2, high byte
4 Slave 31-n/8, channel 2, low byte
n-3 Slave 31, channel 3/Slave 31B, channel 1, high byte
n-2 Slave 31, channel 3/Slave 31B, channel 1, low byte
n-1 Slave 31, channel 4/Slave 31B, channel 2, high byte
n Slave 31, channel 4/Slave 31B, channel 2, low byte

Tab. 13-28.
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13.1.3.5 Command interface

O Information!

,II., The description of the ASIMON program can be found in the separate software manual
LAS-i 3.0 Command interface*.

13.1.3.6 Safety Control/Status

In the fieldbus configuration the designator Safety Control/Status can be added
as cyclical data. This is possible both for the integrated Safety Monitor and for 2nd
generation Monitors.

(=10

Information!

Generation Il external Monitors allow a maximum of eight OSSDs to be sent.

The state of the outputs and the message outputs is then inserted as a cyclical in-

put datum.

Inputs

byte |description

1 Status OSSD 1, color-coded as defined in the table <Coding of status bytes>).
2 Status OSSD 2, color-coded as defined in the table <Coding of status bytes>).
n Status OSSD n, color-coded as defined in the table <Coding of status bytes>).

Coding of status bytes

Tab. 13-29.

Bit [0 ... 3] | state or. color description

00,6 green permanent lighting output on

01,6 green flashing delay time is running at stop
category 1

02,4 yellow permanent lighting start-up/restart-disable active

0315 yellow flashing external test necessary /
acknowledgement / start delay active

04,4 red permanent lighting output off

0516 red flashing error

06,6 grey or off output not projected

0716 reserved

Bit [6] status or color

FAPEPPERL+FUCHS
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Coding of status bytes

0 no device flashing yellow

1 at least one device
flashing yellow

Bit [7] status or color
0 no device flashing red
1 at least one device flashing red

Tab. 13-30.

The cyclical output identifier contains the 4 Safety Monitor bits 1.Y1, 1.Y2, 2.Y1
and 2.Y2. The monitoring element “Monitor input” and the start elements “Monitor
Start-Monitor Input” and “Activation using Monitor Input” access these data. In
contrast, the “Feedback circuit” element always accesses the EDM input.

Outputs

byte | description

1 |byte from the fieldbus

bit O:

1.yl

bit 1:

1.Y2

bit 2:

2.Y1

bit 3:

2.Y2

bit4 .. 7:

reserved

2 |reserved

Tab. 13-31.

The bits of the output bytes are ORed with the real and the homonymous hard-
ware inputs of the device.

Safety Control Status

Length description

2 byte | Safety Ctrl/Status (2 OSSD)
1 byte O

4 byte | Safety Ctrl/Status (4 OSSD)
1 byte O

6 byte | Safety Ctrl/Status (6 OSSD)
2 byte O

8 byte | Safety Ctrl/Status (8 OSSD)
2 byte O

10 byte | Safety Ctrl/Status (10 OSSD)
3 byte O

Tab. 13-32.
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Safety Control Status

Length description

12 byte | Safety Ctrl/Status (12 OSSD)
3 byte O

14 byte | Safety Ctrl/Status (14 OSSD)
4 byte O

16 byte | Safety Ctrl/Status (16 OSSD)
4 byte O

Tab. 13-32.

Safety Control-Status (only with PROFIsafe)

Length description
32 byte | Safety Ctrl/Status (32 OSSD)
8 byte O
64 byte | Safety Ctrl/Status (64 OSSD)
16 byte O
Tab. 13-33.
Information!

Available only with AS-i/PROFIsafe Gateways.

25.2013
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13.1.3.7 Fieldbus bit

O Information!
ﬂ This function is only available with Safety Version 'SV4.3'!
Additional information can be found in chapters <General> and <Functions of the new

generation of AS-i Gateways>.

Output data (device fieldbus bit in ASIMON)

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
FBis |FB14 |FBi3 |FByy |FByy |FByg |FBgg |FBog | FBo7 | FBog | FBos | FBog [2.Y2 |2.Y1 |1.Y2 [1.Y1

Tab. 13-34.

Input data (output assignment fieldbus bit in ASIMON)

215 [914 913 912 |51l |510 |99 28 27 26 25 24 23 22 21 20
FBy5 |FBy4 |FBy3 |FBy2 [FB1y [FB1g | FBgg | FBog | FBo7 | FBog | FBos | FBos | FBos | FBo2 | FBo1 | FBoo

Tab. 13-35.

FB: Fieldbus-bit
2.Y¥2,2.Y1, 1.Y2, 1.Y1: Monitor inputs

Information!
More detailed information can be found in the manual "ASIMON 3 G2 configuration
software", chapters:
« "Monitoring devices -> fieldbus-bit"
and
* "Output assignment".

(=10
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13.1.3.8 Diagnostics in the cyclic channel (10 Byte SafeLink.Diag.)

With this very simple diagnostics, the basic status of SafeLink can be captured. In
a configuration file also bytes shorter than 10 can be selected.

Bit 7 6 5 4 3 2 1 0
1 st. adr 4 st. adr 3 st. adr 2 st.adr 1
2 st. adr 8 st. adr 7 st. adr 6 st.adr 5
3 st. adr 12 st. adr 11 st. adr 10 st. adr 9
4 st. adr 16 st. adr 15 st. adr 14 st. adr 13
5 st. adr 20 st. adr 19 st. adr 18 st. adr 17
6 st. adr 24 st. adr 23 st. adr 22 st. adr 21
7 st. adr 28 st. adr 27 st. adr 26 st. adr 25
8 reserved st. adr 31 st. adr 30 st. adr 29
9 node status node address

10 domain no. manager adr

Tab. 13-36.

25.2013
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St. adr: status of an address from the list 'node overview’:

bit-combination |meaning

11 active

01 not active

10 nicht taught (only the manager, with the highest priority message)
00 not used

DP/V1

The AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor uses only one data
segment (slot 1, index 16). This data segment contains a command interface sim-
ilar to the one in the DP data telegram.

The DP/V1-command interfaces are processed every time they are sent. There-
fore it is possible to execute the same command several times without changing
"command" or "network" and setting a toggle bit.

PROFIBUS
The AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor uses a new GSD
file with a new PNO-ID. All the setting options for the previous AS-i Masters are
available. Cyclical data, Command interface and (optional) diagnostics are com-
patible with the previous Master.

Information!

GSD files for the previous AS-i Masters cannot be used, since the PROFIBUS parame-
ters have a different structure.

FAPEPPERL+FUCHS
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Configuration with Windows Software ASIMON 3 G2

14. Configuration with Windows Software ASIMON 3 G2
O Information!
,IL Please note further information in the configuration software ASIMON 3 G2 for Win-
dows.

25.2013
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SafeLink

General introduction

Safe Link represents the most efficient and cost-effective way to link safe signals
from multiple AS-i networks.

As for an AS-i linking network, safe linking using potential-free contacts or safe
electronic in- and outputs eliminates expensive and cumbersome wiring. Safe
Link also offers the same system range as a PROFINET controller based on the
PROFIsafe standard without being restricted to a particular system controller.

Safe Link allows up to 1922 safe inputs to be processed in a full configuration of
31 gateways with 62 safe slaves. 31 safe bits per Gateway are provided for cou-
pling, resulting in a total of 961 signals that can be safely coupled.

Safe coupling via standard Ethernet Ethernet
diagnostics
31 x 31 safe coupling slaves window

For Safe Link the Gateways are connected over the Ethernet diagnostics inter-
face (10 Mbit/s, half-duplex) and a switch. In the case of PROFINET and Ether-
NET/IP+Modbus TCP, instead the fieldbus interface can be used for Safe Link.

If the Ethernet interface is used for coupling, devices having different controller
systems (such as PROFIBUS, PROFINET, EtherNet/IP, Modbus, sercos, etc.)
can exchange signals with each other without any additional effort using the
switch.

Since data transmission is based on the sending of multicasts, it must be ensured
that the switch used can process and pass along the corresponding broadcasts.

FAPEPPERL+FUCHS
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15.2

Configuration

SafeLink

Ethernet diagnostics interface

10Mbits, half-duplex

Ports Depends on the Multicast group
Port 1024 to 1038
Protocol UDP

Data packets

72 bytes per packet
Average 286 packets per second

Group organization

Number

max. 15 groups
(Group addresses 1 to 15)

No. of devices

max. 31 devices per group

System size

max. system size

31 Gateways x 62 safe input slaves
= 1922 safe inputs in full configuration

Kopplung

max. no. of coupled signals

31 GW x 31 signal bits
=961 safe coupled signals in full configuration

Switch

Requirements

e Multicast-capable

« If not all connected devices receive all sig-
nals, an IGMP-capable lean managed switch
is required

FAPEPPERL+FUCHS
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Configuration using ASIMON

Complete configuration of SafeLink is done using the ASIMON software, in the
"Monitor/Bus information” section [1] on the "Safe Link" tab [2].

Here the group and device addresses are assigned and the safe programs for the
individual Gateways managed. Information about the IP addresses of the partici-
pating devices are also stored in the project structure.

In organizational terms all Gateways that need to communicate with each other
are combined in one group (Group addresses 1 to 15) [3].

Each device in a group is given a unique device address (Device addresses 1 to
31) [4].

One of the devices is assigned as the manager of the group [5], which means it
monitors whether all the participating devices are present in the network.

31 bits are available in each Gateway which can be used by the other group
members as safe signals.

In a full configuration with 31 Gateways this means a total of 961 safe coupled
signals are available.

Information!

Before setting up Safe Link, be sure you have read the information on configuring Safe
Link in the ASIMON documentation in the section <Safe Link Tab>

FAPEPPERL+FUCHS
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Diagnostics

Directly on the device

If a group member does not receive the expected messages from another mem-
ber, it displays the device address of the missing Gateway together with the mes-
sage "not active".

e.g. missing data telegrams from Devicer 4:

X.4 not active

About ASIMON

The ASIMON software can be used at any time to perform diagnostics for the
SafeLink by invoking "SafeLink diagnostics" from the "Start diagnostics" menu in
the "Applications" section. This opens a window with a graphical detailed view of
the state of communication for all group members.

If an error occurs in SafeLink, the corresponding signals are shown in gray in the

ASIMON configuration, and at the same time a popup window opens automatical-
ly with a reference to missing devices.

Clicking on the "Safe Link diagnostics" button [1] on the bottom edge of the pop-
up window also opens the diagnostics window for SafeLink.

FAPEPPERL+FUCHS
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SafeLink

Here you are shown the status and direction of communication between the indi-
vidual group members in graphical format. Based on the arrow colors you can see
which sections of communication may be associated with telegram errors.

O Information!

.IL Please refer here to the information in the ASIMON documentation in the <Safe Link
diagnostics> section.

252013
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System startup using AS-i Control Tools

The Windows based software "AS-i Control Tools" with a serial interface for stain-
less steel AS-i masters is designed to make the startup of the AS-i 3.0 PROFI-
BUS Gateway with integr. Safety Monitor as comfortable as possible.
Additionally, the software communicates with the AS-i 3.0 PROFIBUS Gateway
with integr. Safety Monitor by using a PROFIBUS DP Master Simulator DP/V1 or
the serial PROFIBUS master.

Windows software AS-i Control Tools

Information!
AS-i Control Tools must be installed first!

This way, the device driver is copied into the previous designed folder in AS-i

Control Tools and should be recognized automatically.

The Windows software "AS-i Control Tools" enables the user to easily configure

the AS-i network.

1. Plug the PROFIBUS Master Simulator or a serial PROFIBUS Master,
respectively, into the D-SUB connector of the AS-i/PROFIBUS Gateway
and connect the device to the PC via its serial interface.

2. Start AS-i Control Tools.

3. Select Master | New.

4.  Choose PROFIBUS as the protocol.

5.  Select the appropriate settings (for example serial interface COM 2, station
address <auto>).
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AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor

System startup using AS-i Control Tools

6.  Select Master | AS-i configuration. The AS-i configuration editor will be
started. All detected and configured AS-i slaves are displayed in this win-
dow.

= AS-i Konfiguration - Profibus: COM 1. Addr 3

7.  Click on a slave to open the dialog window 'slave configuration'.

252013
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System startup using AS-i Control Tools

This window enables the user to edit a slave address and to set AS-i param-
eters or AS-i configuration data. Additionally, inputs and outputs can be
tested.

8.  Click the second button on the right side of the tool bar to get a graphical
display of "AS-i Control Tools".

7

“\
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Configuring the AS-i network is easily accomplished by first connecting each AS-i
slave separately to the AS-i line and setting its address, followed by pressing the
button “Store configuration” to store the existing AS-i network in the AS-i master
as configuration data.

Furthermore, an AS-i Address Assistant is available, allowing to perform an ad-
dress change of a new AS-i slave to the desired address as soon as itis connect-
ed to the AS-i network. The desired AS-i configuration can be created offline
ahead of time and can be stored to a file. When setting up the system the AS-i
slaves are then simply connected, one at a time, to the AS-i network. Further de-
scriptions to all additional features of this software can be obtained from the inte-
grated help file.

PROFIBUS DP Master Simulator

The PROFIBUS DP Master Simulator is an easy to use universal tool for data ex-
change with PROFIBUS slaves from almost any manufacturer using PROFIBUS
DP. The PROFIBUS DP master simulator can exchange data with many PROFI-
BUS slaves even without GSD file, type-file, or PROFIBUS master. Furthermore,
the PROFIBUS DP Master Simulator also processes GSD-files as well as the in-
put of special configurations to start the data exchange with the PROFIBUS
slaves.. Addressing of PROFIBUS slaves - especially IP67 modules without ad-
dressing switch - is also possible.

The PROFIBUS DP Master Simulator also offers the possibility to scan a com-
plete PROFIBUS network for connected users and to display them graphically. In
this case, the PROFIBUS UART has to be connected directly to a PROFIBUS
slave. I/0O data, especially diagnostics data, can now be displayed in binary, hexa-
decimal, and ASCII format. The output data can be transmitted consistently. It is
possible to hold an output as long as the mouse button is pressed in “click and
hold" mode.

The new version of the PROFIBUS DP Master Simulator also supports PROFI-
BUS DP/V1, and therefore enables PROFIBUS slaves to be operated in the acy-
clic mode. This is especially helpful for the configuration and the startup of com-
plex field devices like drives, modular 1/O systems, etc.

The PROFIBUS Master Simulator is delivered with the PROFIBUS UART, the
ideal interface converter between the RS 232 interface of a PC and PROFIBUS.
The compact UART does not need an additional external power supply.

Therefore it is also suitable for mobile use with a laptop or a notebook. The
PROFIBUS UART is simply inserted between the PROFIBUS and the RS 232
connector cable.

Additionally to the monitor and startup software DLL drivers for Windows NT,
2000, XP, Vista as well as simple examples written in C are supplied with the
PROFIBUS UART. This offers the possibility to use the PROFIBUS UART in com-
bination with other software applications. However, the PROFI-BUS UART is a
monitoring and startup tool for PROFIBUS slaves and is not designed to control
automation processes.

FAPEPPERL+FUCHS
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Status indication, faults and fault elimination

Spontaneous display of faults from the safety unit

Spontaneous messages are displayed on Pepperl+Fuchs GmbH AS-i monitors
as follows:

* When both networks are operating without error, a smiley is displayed.
¢ When field bus communication fails, this is indicated by a text message.

e When there is a fault on an AS-i slave, this is displayed until the fault is no
longer present.

* When there are no faults present, the states of the safety unit are displayed in
text beneath the smiley.

e When four local release circuits are present, a line is displayed with their sta-

tus.
©Press OK for Menu
Output Circuit
1:0ON 2:0ON
3:0ON 4:0N
Coding:

Display in protecting mode:
1, 2, 3 and 4 for the release circuits

display |status of the safety unit |meaning

ON green relais circuit turned on
OFF red relais circuit turned off
WAIT flashing green wait time Stop 1 running
START |yellow waiting for Start signal

Display in error status:

SAFETY FAULT: flashing red
TEST: flashing yellow

Red and flashing yellow are fault messages and are treated separately.

If the safety unit is in configuration mode, this is indicated by the CONFIG-OPER-
ATION display.

Yellow flashing and red flashing means the AS-i slave address of the faulted de-
vice is displayed. If there are other faults present at the same time, all faults are
displayed alternatingly.
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If the safety unit is in the red flashing state and no menu is open, the safety unit
can be unlocked by pressing the ESC/Service key (Section <Function of the ESC/
Service key>).

« If the message “Fatal Error” is reported from the safety unit, only this error
message will be displayed in normal mode (not the menu). The non-safe unit
continues to operate normally in this case and the menus can also be
opened.

FATAL ERROR
000 255 222 111

« All other messages are not shown spontaneously.

If the safety unit is in the yellow flashing state, depending on the status of the con-
figuration an external test may be required, an acknowledgement of the status
may need to be made, or the turn-on delay active.

Replacing a defective safety-configured AS-i slave

If a safety-configured AS-i slave is defective, it can be replaced even without a PC
or reconfiguration of the AS-i Safety Monitor by pressing the ESC/Service key on
the AS-i Safety Monitor.

Information!

Pressing the ESC/Service key changes the safety monitor from protecting mode to
configuration mode. The output circuits are therefore not turned off.

Code tables for replaced AS-i slaves can be taught without the PIN.

Proceed as follows:
1. Disconnect the AS-i slave from the AS-i cable.

2. Press the ESC/Service key on the AS-i Safety Monitor and on all other
safety monitors for approx. 3 seconds.

CONNECT NEW
SLAVE 17
THEN PRESS
SERVICE

3. Connect the new safety-configured AS-i slave, which has already been pro-
grammed to the corresponding address, to the AS-i cable.

4.  Press the ESC/Service key again on the AS-i Safety Monitor and on all
other Safety Monitors which use the replacement safe AS-i slave for approx.
3 seconds. The code table for the new slave is taught and checked for cor-
rectness.
If this is OK, the AS-i Safety Monitor changes to protecting mode. Otherwise
you are prompted again to teach.

Information!
Inputs on the new slave must be turned on.

FAPEPPERL+FUCHS
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Attention!

After replacing a defective safe AS-i slave, always check the correct function of
the new slave.

Replacing a defective AS-i Safety Monitor

If an AS-i Safety Monitor is defective and needs to be replaced, the replacement
unit does not necessarily have to be newly configured using the ASIMON 3 G2
software, rather it is possible to copy the configuration of the defective device us-
ing a chip card.

Requirement:
The replacement unit has an empty configuration in its configuration memory.
Information!

After replacing a defective safe AS-i Safety Monitor, always check the correct function
of the new AS-i Safety Monitor.

Forget the password? What do | do now?

Attention!

Only the responsible safety representative is permitted to retrieve a lost password
as follows!

If the password is lost for your configuration, proceed as follows:

1.  Find the valid configuration protocol for the AS-i Safety Monitor whose pass-
word you have lost (printout or file). In the configuration protocol in line 10
(Monitor Section, Validated) you will find a 4-digit code.

If you do not have the configuration protocol and do not want to place the AS-
i safety monitor in configuration mode, connect the AS-i safety monitor whose
password you have lost to the PC and start the ASIMON 3 G2 software.

* Select a neutral configuration and start the diagnostics function in
ASIMON 3 G2 using MONITOR -> DIAGNOSTICS. Wait until the current
configuration appears on the screen. This may take up to 1 minute.

e Open the window MONITOR/BUS INFORMATION (EDIT MENU -> MONI-
TOR/BUS INFORMATION...). On the Title tab you will also find the 4-digit
code in the Download time window area.

2. Contact technical support at your supplier and enter the 4-digit code.

3. From this code a master password can be generated which can be used to
access the stored configuration.

4.  Use this master password to stop the AS-i Safety Monitor and enter a new
user password. In the Monitor menu of the ASIMON 3 G2 configuration soft-
ware select the menu item Password changing.

Attention!

Please note that accessing the configuration stored in the AS-i Safety Monitor
can affect the safe function of the system. Changes to released configurations
are to be made only by authorized personnel. Any change must be made accor-
ding to the instructions in the User's Manual for the ASIMON 3 G2 configuration
software.
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Status indication, faults and fault elimination

Information!

The default password (factory setting) of the AS-i safety monitor is "SIMON". If you
would like to reconfigure the AS-i safety monitor, you must first change this default
password to a new one known only to you as safety officer.

[—1O
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Glossary

A/B slave

An AS-i slave with extended addressing. The address range of an A/B slave ex-
tends from 1A to 31A and 1B to 31B.

AS-i Power Fail

Voltage drop on the AS-i line; If the voltage drops below a specific value, the mas-
ter changes to the = Offline phase.

I/0 code

The first digit of the slave profile, which indicates how many in- and outputs the
slave has. A 41/40 slave has for example a “7”, and a slave with 4 digital inputs a
"0".

EDM (External Device Monitoring, feedback circuit)

Used for monitoring the switching function of the contactors connected to the
Safety Monitor, whereby the normally closed contacts (forced-opening when pos-
sible) are fed back to the start circuit of the Safety Monitor. A restart is then only
possible if the normally closed contacts are closed (in the quiescent state).

Detection phase

In the detection phase, after the startup the master is scanning for AS-i slaves.
The master remains in this phase until at least one slave was detected. If the
master remains in the detection phase no slave was found. Most of the time, the
reason for this is a wrong power supply or a wiring error.

The detection phase is indicated by code "41".

Protected mode
In protected operating mode only those slaves that are registered in the = LPS
and whose current configuration matches the target configuration are activated.

Also see = configuration mode. This mode is intended for normal operation,
since all AS-i protective measures are activated.

ID code

The ID code is set by the slave manufacturer and cannot be changed. The AS-i
Association determines the ID codes which are assigned for a particular class of
slaves. For example, all = A/B slaves have ID code “A“.

ID1 Code, extended ID1 code

The ID1 code is set by the slave manufacturer. In contrast to the other codes,
which determine the profile, it can be changed from the master or using an ad-
dressing device. The user should however only use this feature in exceptional cir-
cumstances, since otherwise configuration errors may occur.
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In the case of A/B slaves, the MSB of the ID1 code is used for distinguishing be-
tween the A and the B address. Therefore, only the lowest 3 bits are relevant for
these slaves.

Since this code was not introduced until AS-i Specification 2.1, it is also referred
to as extended ID1 code.

ID2 Code, extended ID2 code

The ID2 code is set by the slave manufacturer and cannot be changed. The AS-i
Association determines the ID2 codes, which are assigned for a particular class of
slaves. For example, all 2-channel 16 bit input slaves having an S-7-3 bit code
use D2 code “D”. Since this code was not introduced until AS-i Specification 2.1,
it is also referred to as extended D2 code.

Current configuration

The configuration data of all slaves detected by the master. The configuration
data of a slave, the = slave profile, consists of:

= 10 code, = ID code, = extended ID1code , = extended ID2 code.

Current parameter

The AS-i parameter that have most recently been sent to the AS-i slave, as op-
posed to = permanent parameters.

Configuration Error/Config Error

An configuration error is displayed if the target and the current configuration of the
connected slaves do not match. A configuration error could be due to the follow-

ing:
Missing slave:A slave entered in the = LPS is not available

Wrong type of slave:The = slave profile of the connected slave does not comply
with the configuration.

Unknown slave: A connected slave is not entered in the = LPS.

LAS - List of Activated Slaves

The master exchanges I/O data with the slaves entered in the LAS. In protected
mode only the detected slaves (= LDS) that are expected by the master and are
entered in the = LPS are activated. In configuration mode all slaves entered in
the = LDS are activated.

LDS - List of Detected Slaves
If the master was able to read the = slave profile, the slave is entered in the LDS.

LPF - List of Peripheral Faults

The list of peripheral faults was introduced with specification 2.1. This list includes
an entry for each slave that signals a = peripheral fault.

FAPEPPERL+FUCHS
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LPS - List of Projected Slaves

The list of projected slaves includes all slaves expected by the master. When sav-
ing the current configuration all entries in the = LDS are stored in the LPS (ex-
cept for a slave with address 0).

Offline phase

In the offline phase all input and output data is reset. This phase is entered after
the startup of the master, after a = AS-i power fail, and during the transition from
the = configuration mode to the = protected mode.

Furthermore, the master can actively be transfered into the offline phase by set-
ting the offline flag.

During the offline phase, masters with a LED display show code "40".
No communication will take place during the offline phase.

OSSD = Output Signal Switching Device, release circuit

The safe AS-i components and functional devices assigned to an output circuit of
the AS-i safety monitor. They are responsible for releasing the machine element
which generates the hazardous movement.

Password

Security code for a (security) configuration, is required for releasing a configura-
tion or activating a changed configuration. The password is a string of 4 ... 8 al-
phanumeric characters. It is stored in the configuration.

Peripheral fault

A peripheral fault is indicated by a red flashing LED on the master and on the
slave.

Depending on the slave type this indicates an overflow, an overload of the sen-
sor's power supply, or another fault regarding the periphery of the slave.

PIN

A security code is required for teaching code sequences. The PIN is a 4-digit dec-
imal number.

The PIN does not authorize for activating a safety configuration.

The PIN is stored in the EEPROM of the unprotected device section as well as in
the unprotected area of the chip card, and is therefore sent to a new device when
the chip card is replaced. When resetting to factory defaults, the PIN is set to
0000.

Permanent configuration

The configuration data of all expected slaves stored in the master (= slave pro-
file). If the = permanent configuration differs from the = actual configuration, a
configuration error exists.
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Permanent parameter

The parameters saved in the master and sent to the slave after startup of the
master during the = activation phase.

Configuration mode

During the configuration mode the master exchanges data with all connected
slaves, no matter which of the slaves were configured. Thus, in this mode it is
possible to operate a system without the necessity to configure it before.

See also = protected mode.

Release Code

Security code for a safety configuration on the chip card. A 4-character hexadeci-
mal number generated by the ASIMON 3 G 2 software. The release code is dis-
played before copying a configuration from the memory card to the Monitor and
must be repeated by the operator.

This provides a technical safeguard against errors in the unprotected display and
keyboard software.

Single Slave

A single slave can in contrast to a = A/B slave only be addressed from range 1 to
31, the fourth output data bit can be used. All slaves as defined by the older AS-i
Specification 2.0 are single slaves.

There are however also single slaves as defined by Specification 2.1, for example
the new 16 bit slaves.

Slave profile
Configuration data for a slave, consisting of:

= /O configuration and = ID-Code, as well as = extended ID1-Code and = ex-
tended ID2-Code.

The slave profile is used to distinguish between various slave classes. It is speci-
fied by the AS-i Association and set by the slave manufacturer.

AS-i 2.0 slaves do not have extended ID1 and ID2 codes. A 2.1 or 3.0 AS-inter-
face master enters in this case an “F” for each of the extended ID1 and ID2
codes.

Master configuration

Released configuration, without code sequences. The safety unit cannot turn on
the outputs, but as soon as the code sequences are learned, the device is usable.

Such a master configuration can for example be used in serial production ma-
chine building for loading the safety program, whereby the configuration is creat-
ed in the design and the code sequences taught on the physical machine.
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Glossary

Complete configuration

Counterpart to = master configuration. Release configuration including code se-
guences. The device is always usable.

25.2013
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Appendix: Example for startup on a Siemens S7

This example shows the start up of the AS-i/Gateway with safety monitor on a
Siemens S7-300 programmable logic controller. The start up is the same with new
range of devices.

Hardware used:

SIMATIC S7 power supply PS 307 5A

SIMATIC S7-CPU mit PROFIBUS DP CPU 315-2DP
Best. Nr.: 6ES7 315-2AF03-0AB0
Firmware Version 1.2

AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor
AS-i-Power-Extender

AS-i-4E-Modul

AS-i-4E/4A-Modul

power supply Powers the AS-i components
through the AS-i Power Extender

Software used:
GSD-File fir AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor
SIMATIC Step7 Version 5.4 SP4 Service Pack 1 | Ausgabestand: K5.4.4.0

Associated documentation:

AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor* system manual
SIEMENS S7-300 documentation

Hardware configuration

Electrical connection for AS-i

To supply the AS-i circuit, connect the output on the AS-i Power Extender or an
AS-i power supply to the AS-i/Gateway with safety monitor. Observe correct po-
larity of the terminals AS-i(+) and AS-i(-).

In the following the desired AS-i slaves are connected to the AS-i circuit. The AS-
i slaves have their device address set to 0 by default. This must be changed to
the desired AS-i slave address.

You can set the AS-i slave address using the function "AS-i SLAVE ADDR" func-
tion from the submenu "SETUP" on the AS-i/Gateway with safety monitor. For
more detailed information, refer to chapter "Operating in advanced Display
Mode".

Once the AS-i circuit has been configured and parameterized as desired, apply
this configuration to the AS-i/Gateway with safety monitor using the function
"QUICK SETUP".
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Appendix: Example for startup on a Siemens S7

The AS-i/Gateway with safety monitor is now ready to run.

19.1.2 Electrical connection for PROFIBUS DP

To connect the AS-i/Gateway with safety monitor to the CPU 315-2DP, a standard
PROFIBUS cable with 9-pin SUB-D plug is used.

If the AS-i/Gateway with safety monitor is connected on the PROFIBUS as the
last station, the termination resistor on the PROFIBUS plug must be enabled.

19.2 SIMATIC Step 7 Configuration

The remainder of this description presumes that a SIMATIC Step7 project has
been created and added to an S7-300.

Now the hardware configuration must be opened for this SIMATIC-300 station.

19.2.1  Configuration of the Hardware

Before configuring the hardware, the GSD file supplied with the AS-i 3.0 PROFI-
BUS Gateway with integr. Safety Monitor must be added to the hardware catalog.

Add the GSD file using the menu function "Install new GSD".

E;‘HW Konfig: Hardware konfigurieren o ] 1]
Stakion  Zielsystem  Ansicht | Extras  Hilfe

0y |i~u| Ewl (=] |q‘”| ﬁl Einstellungen. .. Chrl+Al+E
10

Katalogprofile bearbeiten
Katalog aktualisisren

Hw-Updates installieren. ..

Installiert newe GS0-Dateien ins Systerm und akkualisiert 2

The PROFIBUS properties of the AS-i/Gateway with safety monitor are de-
scribed in the GSD file.

25.2013
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Clicking on the "Open" field adds the GSD file to the hardware catalog.

After successful installation of the GSD file you may now open the hardware cata-
log. The modules contained under SIMATIC 300.

1.  profile rail

2. power supply e.g. PS 307 5A

3. CPUe.g.CPU 315-2 DP

are added to the project. When selecting the CPU module, note the correct hard-
ware version (identifiable by the imprint of the part number at lower left) and the
firmware version (identifiable at left beneath the cover).

0w
Steckplatz Baugruppe Bestellnummer Firmware MPl-Adiesse E-&dresse Abdesse
1 PS 307 54 BES7 307-1EADD-0ALD
2 CPU 3152 DP BES7 315-2AF03-0ABD V1.2 2
A OF R
3

When adding the CPU module you are prompted for the desired PROFIBUS con-
nection. The standard proposed is for the CPU as PROFIBUS DP Master. This
can be directly applied. The CPU mode must be set on the DP Master.

FAPEPPERL+FUCHS
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Eigenschaften - DP - (RO,/52.1)

The CPU PROFIBUS DP Properties can be used to display the properties for the
PROFIBUS. Clicking on the "Settings" button displays the PROFIBUS settings.

25.2013

Profile "DP" is generally used as the PROFIBUS profile.
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The bit rate for the PROFIBUS can be set in the window "Properties PROFI-
BUS" —= "Network settings" = "Transmission rate".

If special adjustments are needed, you can adjust the PROFIBUS parameters us-
ing the profile "Properties PROFIBUS" — "Network settings" — "Profile" —
"User defined".

Eigenschaften - PROFIBUS [ x|
Allgemein Netzeinslellungenl
Hochste . . Optionen... |
PROFIBLIS-&dresse: 126 ¥ ™ Hinder
Uberragungsgeschwindigkeit: [45 45 [31.25] khit/z ;l
93.75 kbit/s
1875 kbit/s J
500 kbits
I? bl b A LI
Prof
Standard
Universell [DF/FMS)
Benutzerdefiniert
Buzparameter... |
sbbiechen | Hile |

Insert AS-i/Gateway with safety monitor

Once the SIMATIC hardware has been added to the hardware configuration and
the PROFIBUS configured, you can add the AS-i/Gateway with safety monitor to
the project.

After successfully installing the GSD file you will find the AS-i/Gateway with safety
monitor in the hardware catalog under PROFIBUS / other FIELD DEVICES /
Gateway / PEPPERL+FUCHS / AS-i.

FAPEPPERL+FUCHS
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The AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor can now be added
to the PROFIBUS branch using drag and drop.

Opening the device by clicking on the plug sign in the hardware catalog causes a
list to appear of the possible PROFIBUS communication modules.

Which module you select for the desired PROFIBUS communication depends on
which version of the AS-i circuit you have and on the desired communication pos-
sibilities.

For simple transmission of the data bits in an AS-i circuit with AS-i standard sen-
sors in the 1/O area of the SIMATIC CPU, use the module "16 Byte Digital In/Out
(0-31)". With this module the input and output data for the possible 31 slaves in an
AS-i circuit are send directly to the 1/0O section of the CPU.

When using A/B slaves, use the module "32 Byte Digital In/Out (0-31B)". The B-
addressed slaves are mapped in the additional 15 bytes of data.

The other modules called "Digital* can be used instead of the above mentioned
module to adapt to the actual AS-i circuit. This makes flexible adaptation to the
structure of the AS-i circuit possible.
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Appendix: Example for startup on a Siemens S7

In addition to sending the AS-i slave digital data, a communication interface mod-
ule can be added. The communication interface is used for sending specific com-
mands to the AS-i/Gateway with safety monitor.

In order to send the analog values for AS-i slaves directly, the modules can be
used with the keyword "Analog”. The value in parentheses indicates which ad-
dress range is to be used for the AS-i Analog slaves.

For modules "nn Byte Analog In (n Sl.)" and "nn Byte Analog Out (n Sl.)" the AS-i
address of the analog slave can be freely selected.

When adding the AS-i/Gateway with safety monitor using drag and drop the dia-
log for assigning the PROFIBUS slave address is shown. The factory default set-
ting for the AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor is Address 3.

25.2013
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Eigenschaften - PROFIBUS Schnittstelle il

Allgemein  Parameter |

Adresse: IE hd I

Ubertragungsgeschwindigkeit: 1.5 Mbit's

Subnetz:

--- picht wernetzt --- [Ew...

Eigenzchaften. .. |
Lazchen |

ok | Abbrechen Hifie

19.2.3  AS-i 3.0 PROFIBUS Gateway with integr. Safety Monitor
configure in-/outputs
If the AS-i/Gateway with safety monitor is added to the PROFIBUS using drag
and drop, the Step7 hardware configuration shows the following graphic.

At this point the desired PROFIBUS communication module should be parameter-

rised. This is done in the following steps:

1. Select the AS-i/Gateway with safety monitor by clicking on the Slave icon.
In the lower edge of the screen a table is shown which contains lines begin-
ning with Slot 0.
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Appendix: Example for startup on a Siemens S7

2. Select the desired communication module "Flags + Fault Detector" from the
hardware catalog. These flags use the individual bits to signal the operating
status of the AS-i/Gateway with safety monitor and should be processed in
the application program.

3.  Drag the selected communication module to the table line for Slot 0.

Eigenschaften - DP-Slave x|

Adrezze / Kennung I

/A TE: I Eingang e l [irekkeingate,.. |

Eingang

Adresse: [Lange: Einheit: Konsistent Uber:
Apfang: IE |1 ﬁ I\-\-"olte j IEinheit j
Ende: 1
Frozefabbild [oe1-pa |
Herstellerspezifische Daten: 1C

[mawimal 14 Byte heradezimal, durch Komma oder Leerzeichen getrerit]

Abbrechen Hif

1. Select the desired communication module from the hardware catalog. Here
"16 Byte Digital In/Out (0-31)"

2.  Drag the selected communication module to the table line for slot 1.

25.2013
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3.  Ifdesired, you can now place additional modules for the command interface
and analog value transmission in the following slots:

4.  Double-clicking on the desired slot line opens a dialog window in which you
can assign the PROFIBUS communication module to the address range of
the CPU.

252013
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Eigenschaften - DP-Slave

Adiesze / Kennung I

Edt T IAus- Eingang 'I Direkteingabe... |
—dusgang
Adresze: L ange: Eimheit: Fanziztent uber:
Anfang; r§ 1 |1 (= IB_I,lte j IEinheit j
Ende: 17
Prozefabhild: [oB1-Pa =l
—Eingang
Adresze: L ange; Eimheit; Fonziztent uber:
Arfang: |2 |1 E ﬂ IByte j IEinheit j
Ende: 17
ProzeRabhild: [oB1-Pa =l
Herstelerspezifische Daten: 01
[maximal 14 Byte hexadezimal, durch Komma oder Leerzeichen aetrenmnt]

Abbrechen | Hite |

In this example the data transfer of the 16 byte in-/output data of the AS-i/Gate-
way with safety monitor takes place in (out) the CPU address range Input (out-
put) data image byte 2 to 17.

19.2.4  AS-i/Gateway with safety monitor parameters

The AS-i/Gateway with safety monitor is symbolically represented as a rectangu-
lar window connected with the PROFIBUS branch. Double-clicking in the upper
line of this window opens the dialog window for the properties of this PROFIBUS
slave.

25.2013
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The diagnostics address entered in this window is used for parameterizing the
function module SFC13 (diagnostic request). At this address you can use the
standard function SFC13 to read out the PROFIBUS diagnostic data of this DP
slave while running.

When invoking SFC13, note that the diagnostic address must be parameterized
as a hexadecimal value.

For example: Diagnostic address 1022 — W#16#3FE

Clicking on the "Parameterize" tab displays the possible settings for the PROFI-
BUS start parameters.

252013
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19.2.4.1 General DP parameters

Startup when nominal configuration is not the same as actual configuration:

Use this parameter to specify whether the AS-i circuit should be started up even if

the AS-i circuit has a different configuration than the stored AS-i configuration.

Eigenzchaften - DP-5lave E

Allgernein Parametrierenl

(] Geratespezifizche Parameter
] Hex-Parametrierung

Parameter Wert
49 Stationsparameter
[Z] DP-tlarm-dode DR
FHE
[E] Failsafe

[Z] Anlauf bei Sollaushau ungleich |stausbau

[ <]

19.2.4.2 AS-i-Parameter Slave 1/1A...

The parameter bits send to this AS-i slave can be selected in the drop down win-
dow. The settings which are made with the parameters bits can be found in the

data sheet for the corresponding slave.

FAPEPPERL+FUCHS
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Eigenschaften - DP-Slave

Allgemein  Parametrisren

Farameter | Wwert LI
Allgemeine DP-Parameter |
LER)
] Acydlic Communication (DPY1): enabled
-] A5-i Flags in Diagnosis
I-[Z] List of Configuration Errors in Diagnosis
I-[Z] List of Peripheral Faults in Diagnosis
-[Z] Earth Fault in Diagnosis
Z] Double Address in Diagnosis
-] Noise and Ower Voltage not in Diagnosis
I-[Z] ExtDiag on Configuration Errars enabled
|-[Z] ExtDiag on AS-i Power Fail enabled
I-[Z] ExtDiag on Peripheral Faults disabled
I-[Z] ExtDiag on Earth Fault disabled
I-[Z] ExtDiag on Double Address disabled
I-[Z] Freeze Diagnosis disabled
|-[Z] AS-i Input Change Buffers disabled
] Download Slave Parameters enabled
H[E] A3-i Parameter Slave 1714 F hex [ 1111 bin - |
Abbrechen | Hite |

Eigenschaften - DP-Slave x|
Allgermein Parametrierenl
Farameter Wwert |i|
-Z] Download Slave Parameters enabled |
|-[Z] AS-i Parameter Slave 1114 F hex /1111 bin j
|-[Z] AS-i Parameter Slave 2024 9 hex / 1001 bin =
-] a5-i Parameter Slave 334 A hew ¢ 1010 bin b
2] AS-i Parametsr Slave 444 |
I-[Z] AS-i Parameter Slave 5/54 g EBH #1100 bin
) ex /1107 bin
|-[Z] AS-i Parameter Slave 664 E hex /1110 bin .
-[Z] As-i Parameter Slave 7174 F hex /1111 bin hd
2] AS-i Parametsr Slave 564 Fhex [ 1111 hin
H[Z] AS-i Parameter Slave 994 F hex [ 1111 bin
|-[Z] AS-i Parameter Slave 10/104 F hex [ 1111 bin
|-[Z] AS-i Parameter Slave 11114 Fhex /1111 bin
-[Z] A5-i Parameter Slave 12/124 Fhex [ 1111 hin
-[Z] AS-i Parametsr Slave 13/134 Fhex [ 1111 bin
-[Z] AS-i Parameter Slave 14/144 F hex [ 1111 bin
|-[Z] AS-i Parameter Slave 15/154 F hex [ 1111 bin
-[Z] AS-i Parameter Slave 16/164 Fhex [ 1111 bin
H[Z] As-i Parameter Slave 17174 F hex [ 1111 bin - |
Abbrechen | Hite |
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19.2.4.3 Hex parameterizing

DPV1_Status

Hexadecimal representation of the data resulting from the settings for parameter

bytes 0 to 2.

User_Prm_Data

Hexadecimal representation of the data resulting from the settings for parameter

bytes 3 to 37.

Eigenschaften - DP-Slave

Allgemein  Parametriersn

Parameter

(1424 Stationsparameter

[E] User_Prm_Data (3 bis 10)

[&] User_Prm_Data (11 bis 18)
[£] User_Prm_Data (19 bis 28)
[&] User_Prm_Data (27 bis 34)
[Z] User_Prm_Data (35 bis 37)

et
[Z] DP-Alarm-Mode DFYD
(] Allgemeine DP-Parameter
(7] Geratespezifische Parameter
[£] DPY1_Stakus (0 bis 2 C4,00,00

8B,06,00,60,FF, FF,FF,FF

FF,FF,FF,FF,FF,FF,FFFF

FF,FF.FF,FO,FF,FF, FF,FF

FF.FF.FF,FF,FF,FF, FF,FF

FF,FF.FF

Abbrechen

19.25  SIMATIC Step7 blocks

After the hardware has been configured, these can be sent to the CPU. Since
data transmission of the AS-i data is done in this example directly to the process
image, no additional Step7 program is needed for data refreshing. Therefore

there is no program code in OB1.

OB1 Cyclical program block. Access to the AS-i data is via the

parameterized address space in the in-/outputs process image.

OB82: PROFIBUS diagnostic alarm. This OB is invoked as soon as a
PROFIBUS slave has set the ExtDiag flag in the telegram reply.
This ExtDiag flag allows a PROFIBUS slave to report an error

condition to a PROFIBUS master. If OB82 is not present, the

CPU is stopped when a PROFIBUS slave sets the ExtDiag flag.
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OB86: PROFIBUS peripheral error. This OB is invoked when the
PROFIBUS master detects a PROFIBUS slave failure.

OB100: Startup OB. This OB is run once when the CPU starts up.

VAT_ASI_IO: Variable table, AS-i startup example.

Variable table VAT_ASI_IO

In the hardware configuration the 16 bytes of I/O data for the AS-i/DP Gateway
are coupled to the input/output byte Address 2 to 17 of the process image. The di-
rectly send AS-i diagnostic information for error processing are evident from the
input bits of the EWO.

Flags + Fault Detector

Bit 0 = Configuration error

Bit 1 = Slave with address ZERO detected
Bit 2 = Automatic addressing not possible
Bit 3 = Automatic addressing available
Bit 4 = Projecting mode active

Bit 5 = Not in normal mode

Bit 6 = AS-i Power Falil

Bit 7 = AS-i Master is offline

Bit 8 = Peripheral error

Bit 9 = reserved

Bit 10 = reserved

Bit 11 = reserved

Bit 12 = Earth fault!
Bit 13 = Overvoltage

1. This bit is set if a release circuit or device, which is assigned to a safety related slave has following colors: ‘flashing green’, 'yel-
low’, 'yellow’ or *flashing red'.

252013
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Bit 14 = Noise
Bit 15 = Double address

This allows the AS-i circuit data to appear directly in the process image inputs/

outputs.

@[ET ASL_IO - @BW_ASi3\SIMATIC 300(1)1CPU 315-2 DP,S7-Programm{1) ONLINE

| Operand | Symbal

Symbolkommentar

Anzei

Statuswert

EE 2 "IM_Flags Slavel"

Bit7-4=Flags Bit3-0=5lavel

2H0000_1000

EE 3 "IN_Slave2_Slaved"

Bit7-4=5laved Bit3-0=5laved

2H0700_0000

YIM_Slaved_Slaveld"

Eit7-4=5laved Bit3-0=Slaved

2H0000_0000

“IM_Slaveb Slave?"

Bit7-4=5laved Bit3-0=Slave?

2H0000_0000

“IM_Slaved_Slaved"

Bit7-4=5lavef Bit3-0=5laved

_ 2#0000_0000

E 24 "IN_ASI_Config_Eror"

0=ConfigDK 1=ConfigEmor

false

2.6 "IN_ASI_Power_Fail"

O=A5--Power0K 1=A5--PowerE mor

false:

E
E 26 :"IM_Periphery_Faul'
E

O=Periphen0¥. 1=PeriphericEmor

falze

2.7 "IN_Configuration_dctive"

O=Confighctive 1=Configlhactiv

false:

1 AB 2 "OUT_Flags_Slavel" EitF-d=Flags Bit3-0=5lavel 2H0000_0000
12 AB 3 MOUT_Slave2_Slaved" Bit?F-4=5laved Bit3-0=5laved 2ZH0000_Cr 00
13 AB 4 "OUT_Slaved_Slaves" Bit7-4=51aved Bit3-0=5laves 2#0000_0000
14 AB 5 "OUT_Slaveb Slave?" Eit7-4=5laved Bit3-0=Slave? 2H0000_0000
15 B B "OUT Slaved Slaved” Bit7-4=5laved Bit3-0=5laved 2ZHO000_0000

24 "OUT_ASI_OK Line"

O=0rlLine 1=0ffLine

false

0=DffLine when ConfigEmar 1=active when ConfigError

26 : "0UT_Configuration_Mode"

-» Set Configuration Mode

falze

2
A

17 & 25 :"0UT_LOS_Masterbit”
Y
A

27 "0UT_Protected bode"

-> Set Protected Mode

1 false

"FLags + Fault Detector”

A5-i Disgnose Information

2#0000_0000_0000_0000

22

In the structure of the 16 byte I/O data field each AS-i slave has a 4-bit data field.
This is determined by the address of the AS-i slave within the AS-i circuit.

Assignment of the /O address and AS-i slave address
Address byte Bits 7 -4 Bits 3-0
1/0 byte 2 flags slave 1
1/0 byte 3 slave 2 slave 3
1/0 byte 4 slave 4 slave 5
1/0 byte 5 slave 6 slave 7
1/0 byte 6 slave 8 slave 9
1/0 byte 7 slave 10 slave 11
1/0 byte 8 slave 12 slave 13
1/0 byte 9 slave 14 slave 15
1/0 byte 10 slave 16 slave 17
1/0 byte 11 slave 18 slave 19
1/0 byte 12 slave 20 slave 21
1/0 byte 13 slave 22 slave 23
1/0 byte 14 slave 24 slave 25
1/0 byte 15 slave 26 slave 27
1/0 byte 16 slave 28 slave 29
1/0 byte 17 slave 30 slave 31

The data for the slaves present and projected in the AS-i circuit are refreshed
based on their position in the I/O data field.

The data fields for non-present slaves are filled with zero.
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This means for example the AS-i data for the AS-i slave having Address 12 occu-
py bits 7 - 4 in I/O byte 8 of the controller.

AS-i flags byte 0, input bits 7 - 4

In order to check the current operating status of the AS-i circuit, the AS-i flags re-
freshed with each PROFIBUS cycle can be used. These for flags occupy bits 7 - 4
in input byte 0.

AS-i Config Error:

Bit 4: 0 = AS-i configuration OK, 1 = AS-i configuration faulty

If during running the gateway AS-i master detects a discrepancy between the
nominal configuration and the actual configuration, this bit is set. This allows the
control program to react to a faulty AS-i slave.

AS-i Power Fail
Bit 5: 0 = AS-i power OK, 1 = AS-i power fail

When there is a failure of the AS-i supply voltage, this is indicated by the AS-i
power fail bit.

AS-i Peripheral Error

Bit 6: 0 = AS-i peripheral OK, 1 = AS-i peripheral error

This bit indicates that there is a peripheral error on an AS-i slave. This may result
for example from incorrect parameterizing of the AS-i slave.

AS-i Configuration Active

Bit 7: 0 = AS-i configuration is active, 1 = AS-i configuration is inactive.

This bit indicates whether the AS-i gateway is in protected mode (Bit 7 = 0) or in
projecting mode.

Information!
It is recommended that the AS-i flags be checked in the control program and to
respond according to the reported states.

AS-i flags byte 0, output bits 7 - 4

Output bits 7 - 4 in byte 0 can be used to affect the status of the AS-i circuit by the
controller.

AS-i Off Line
Bit 4: 0 = Online, 1 = Offline

Use this bit to enable/disable the data cycle of the AS-i circuit. If the AS-i Master is
in offline mode, no AS-i communication with the AS-i slaves will take place.

AS-i LOS Master Bit
Bit 5: 0 = Offline when AS-i configuration error disabled, 1 = enabled

If this bit is set, the AS-i Master immediately switches to the offline phase and
stops AS-i communication when an AS-i configuration error is detected. This re-
sults in the connected AS-i output modules immediately switching to safe mode
(outputs turned off).
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AS-i Configuration Mode
Bit 6: 0 = no action, 1 = turn on configuration mode of AS-i Master

Setting Bit 6 switches the AS-i Master to configuration mode. Then for example
the command interface can be used to save an existing AS-i configuration using
the controller.

The rising edge is used for switching. After Bit 7 = 1 in the input flags has indicat-
ed that the AS-i Master is in configuration mode, output bit 6 must be reset again
by the controller.

AS-i Protected Mode

Bit 6: 0 = no action, 1= turn on protected mode of AS-i Master

After successful configuration of the AS-i Master through the command interface,
the AS-i Master can be switched back to protected mode.

The rising edge is used for switching. After Bit 7 = 0 in the input flags has indicat-
ed that the AS-i Master is in configuration mode, output bit 7 must be reset again
by the controller.

The table shows an AS-i circuit which is in operation. Since there is no AS-i error,
bits 4 - 7 in the input byte are ZERO.

In the case of AS-i Slave address 1, this is a 4 1/0O module. In this module
Output 3 is set and Input 1 allocated.

AS-i Slave address 2 is a 4 Input module. Input 2 is set.

[EA[¥aT_as1 10 - @BW_aSi3\SIMATIC 300(1)4CPU 315-2 DP'ST-Programm(1) DNLINE]

| ;“ Operand | Svmbal Anzei | Skatuswerk Stevuerwert
1 EB 2 :"IM_Flags_Slavel" BIM Z2#0000_1000

2 EB 3 :"IN_SlaweZ Slavel” BIM Z2#0100_0000

3 EB 4 "IM_Slawed Slavel" BiM ZH#0000_000a

4 EB & :"IM_Slaweb Slaved" BiM Z§0000_000a

5 EB B "IMN_SlaweB Slaved" BIM 2H#0000_0000

6 E 24 :"IN_ASI_Config_Errar BOOL falze

7 E 25 "IN_AS|_Power_Faill"

8 E 2B :"IN_Periphem Fault"

9 E 27 :"IN_Corfiguration_dctive BOOL . falze

10

11 AB 2 "OUT_Flags Slawel" BIM 2H#0000_0000

1z AB 3 "OUT_SlaweZ_Slaved” BIM 2#0000_0100 20000_07100
13 AB 4 1"0UT_Slaved Slaved" BIM 2#0000_0000 |
14 AB B "OUT_SlaweR_Slave? 2#0000_0000

15 AB B "OUT_Slawef_Slaved” 2#0000_0000

16 A 24 0 "0UT_aSI_0Off_Line" falze

17 A 25 :"0UT_LOS_Masterbit BOOL [ false

18 A 2E :"0UT_Configuration_Mode" falze falze

19 A 27 "0UT_Protected_Mode” BOOL . falze falze

20

21 Ew 0 :"FLags + Fault Detectar BIM Z2H#0000_0000_0000_oaod
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System behavior on AS-i Config Error

If while running in protected mode a configured AS-i slave fails, an AS-i configura-
tion error is generated.

1. The missing slave is shown on the display of the AS-i 3.0 PROFIBUS Gate-
way with integr. Safety Monitor.

2. The input flag AS-i Config Error bit 4 in byte 2 is set.

3.  If the standard parameters for the PROFIBUS hardware configuration were
applied unchanged for the AS-i/Gateway with safety monitor, the Gateway
sets the ExtDiag flag in the PROFIBUS data reply. This results in the con-
troller signaling a PROFIBUS slave error and invoking OB82. At the same
time the event is written to the diagnostic buffer of the CPU.

If the message for the ExDiagFlag is turned off in the PROFIBUS parameters, no

PROFIBUS message is generated and OB82 is not activated. This is always rec-

ommended for applications which do not have to respond immediately to an error

using OB82. In such cases the status can be processed using the message bit of
the AS-i Flags or the Flags + Fault Detector bits for the normal PLC cycle. Error
management can be structured on the basis of these messages.

KA[¥AT_ASI 10 -- @BW_ASi3\SIMATIC 300{1)\,CPU 315-2 DP\,S7-Programm{1) UNLINE]

;“ Cperand | Swmbal Anzei | Statuswwert Steuerwert
EEE "IM_Flags_Slawel" BIM 2H0007_1000
2 EE 3 "IM_SlaweZ Slaved” BIM 2H0100_0000
3 EE 4 "|M_Slawed Slaved" BIM Z2H0000_0000
4 EE 5 "IM_Slaweb Slaver" BIM 280000 _0000
5 EE B "M_Slawed Slaved" BIM 2800000000
& E 24 :"IMN_AS|_Config_Errar
7 E 25 "M_AS|_Paower_Fail"
8 E 2B :"IM_Perphery_Fault"
a E 27 "IM_Configuration_sctive" :BOOL - falze
10
11 AR 2 "OUT_Flags_Slawel" BIM 2800000000
12 AR 3 "DUT_Slawe2 Slaved” BIM 2H0000_07 00 2H#0000_0100
13 &R 4 "OUT_Slawed Slaved" BIM ZHO000_0000 |
14 &B B "OUT_SlaweB_Slaver™ BIM Z2H0000_0000
15 AR B "OUT_Slawed Slaved" BIM 2H0000_0000
16 A 24 "0UT_ASI_O_Line" BoaL - falze
17 & 25 "OUT_LOS_Masterbit” falze
15 & 25 "OUT_Configuration_Mode': BOOL B8 false falze
19 A 27 "0OUT_Protected_Mode" BOOL falze falze
20
21 E'w 0 :"FLags + Fault Detectar BIM 2H00071_0000_0o000_oadn

In the diagnostic buffer of the CPU the configuration error which occurred is en-
tered with "Module error".

The affected AS-i/Gateway with safety monitor can be ascertained from the diag-
nostic address of the slave which reports the error. This diagnostic address is evi-
dent as a parameter of the OB82 when it is invoked. The event is declared as an
incoming event.

The diagnostic address, here 1022, refers to the specification in the hardware
specification of the S7 with respect to the AS-i/Gateway with safety monitor.

FAPEPPERL+FUCHS

2.5.2013



25.2013

Ll;J Baugruppenzustand - CPU 315-Z DP : — |EI|1|

Prad: IBW’_ASiS\SIMATIC 300(1CPU 315-2DP Betiiebszustand der CPU: <@> RUM

Status: #24 Fehler F.ein Forceauftrag

Allgemein  Diagnosepuffer | Speicherl Zykluszeitl Zeitsysteml Leistungsdatenl Kommunikationl Stacksl

Ereigrisse: I” | FilterEinstellungen aktiv. 7| Whrzsitine! Zsitunterschisd ERU okal

8 Uhlzen Daturn Ereignis

Haugruppe g

[ 2 13 45:02: 941 290204  Baugruppe gestor

3 13:45:02:938 29.02.04 B augruppe gestirt

4 1343025934 290204  Baugruppe gestort

5 1349025924 290204  Baugruppe gestort

B 1249202875 29.0204  Baugruppe gestort

7o 134%3:01:752 290204  Baugruppe gestort

g 13:45:01: 747 29.02.04 B augruppe gestirt LI
Detail: zum Ereignis: 1 won 10 Ereignis-ID: 164 3342
B augruppe gestart -

B augruppentyp: DP-Maormslave
Eingangsadresse: 1022
nwenderinformation worhanden
Diagnozealarm won Stellvertreter
Fehler bauaruooenextern LI

Speichemn unter... I Einstellungen... | E austeir affrern Hilfe zum Ereignis |
Schiiefen | Alktualizieren I Drcken... I Hilf= |

Detailz zumn Ereigriz: 1 won 10 Ereignie-ID: 16 3342

rwwendennformation vorhanden ;I
Diagnozealarm won Stellvertreter
Fehler baugruppenestern
ngeforderter OB: Diagnozealam-0B (OB 82)
Prioritatzklazse: 26
externer Fehler, kommendes Ereigniz -

Speichern unter... | Einztellungen. .. | Baustein dffien Hilfe zurn Ereignis |
Schliefen | Aktualisieren | Drucken... | Hilfe: |

As soon as the AS-i configuration error is cleared, the OB82 is invoked again. In
turn the diagnostic address of the AS-i/Gateway with safety monitor, here 1022, is
entered as a parameter and the event is declared as an outgoing event.
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ﬂﬂ Baugruppenzustand - CPU 315-2 DP ; o ] B4

Prad: IBW_.QSiS\SIMATIE 3000 MCPU 3152 DP Betriebzzustand der CPL: @ RLUN

Status: Ok F.ein Farceauftrag

Allgemein  Diagrozepuffer | Speicherl Zykluszeitl Zeits_l,lsteml Leistungsdatenl Kommunikationl Stacksl

Ereignizze: I~ | FiterEinstellungenakty. [ Whizstt incl. Zeitunterschisd CRUakal

. |_Uhrzeit Diatum Ereignis -

13:51 14 Bavgruppe ok

[ 2 135158608 290204  Bauguppe gestort

3 135168605 230204  Bauguppe gestort

4 13:51:58:602 290204 B augruppe gestirt

5 136168533 290204  Bauguppe gestort

B 135168535 290204  Baugruppe gestort

7 135168587 290204  Bauguppe gestort

8 1351683584 230204  Baugruppe gestort ;I
Detailz zum Ereigniz: 1 won 10 Ereigniz-ID: 16 3842
B augruppe ok -

B augruppentyp: DP-Momslave
Eingangzadresse: 1022
nwendeninformation vorhanden
Diagnosealarm van Stellvertreter
noeforderter OB: Diagnosealarm-0B (OB 821 LI

Speichern unter... | Einztellungen... | Baustein offtien Hilfe zum Ereignis |
Schlisben | Aktualisiersn | Drucken... | Hilfe |

Details zum Ereignis: 1 won 10 Ereigris-ID:  16%# 3342

Eingangzadresze: 1022 ;I
Anwenderinformation worhanden

Diaghaozealarm von Stellvertrater

OB-Mummer: 82

Frionitatsklasse: 26

externer Fehler, gehendes Ereignis -

Speichern unter... | Einzstellungen... | Elausterm afffien Hilfe zum Ereignis |
Schliefen I Aktualigieren | Drucken... I Hilfe: |

Entry of the error messages in the diagnostic buffer of the CPU and invoking of
the OB82 is a consequence of the set ExtDiag flag for an error in the AS-i 3.0
PROFIBUS Gateway with integr. Safety Monitor.

This can be prevented by turning off the ExtDiag flag in the PROFIBUS parame-
ters of the AS-i/Gateway with safety monitor.

The errors can be responded to by the controller by querying the AS-i flag in the
input data. This means a configuration error is reported twice in a standard case:
Once via the AS-i flag Config Error and once via the ExtDiag flag in the PROFI-
BUS telegram.

If for timing reasons an AS-i error must be responded to in a non-interrupt control-
led way, the message can be turned off using the ExtDiag flag. In this case it is
sufficient to check the AS-i flag Config Error in the program sequence.

The same applies to the other messages.
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If the message for various error states of the AS-i/Gateway with safety monitor is
activated via the PROFIBUS and if the data for the PROFIBUS diagnostic data
are enabled, the SIEMENS function module SFC13 can be used to retrieve the
PROFIBUS diagnostic data of the AS-i Gateway and save them to a data module.
Use of SFC13 is described in detail in the SIEMENS documentation for PROFI-
BUS.

Device-specific parameters

Acyclic Communication

Ein-/Ausschalten der azyklischen #variable<Feldbus>#-Kommunikation nach
dem DPV1-Standard (nicht anderbar).

Default: Kommunikation nach DPV1 eingeschaltet.

AS-i Flags
Specifies whether the AS-i flags are sent in the #variable<Feldbus># diagnostic.
Default: Transmission in the #variable<Feldbus># diagnostic data.

Download Slave Parameters

Based on this entry the parameter bits can be downloaded for each AS-i slave.
These are then sent to the connected AS-i slave when the AS-i cycle is started.
Sending of the set parameters bits can be disabled with this value.

Default: Sending of the AS-i parameter bits enabled.

Double Address

The AS-i/Gateway with safety monitor detects when there is double addressing.
This list can be sent with the diagnostic data.

Default: Transmission in the #variable<Feldbus># diagnostic data.

Earth Fault

The AS-i/Gateway with safety monitor can detect an earth (ground) fault. The in-
formation as to whether there is or is not an earth fault is sent in the diagnostic da-
ta.

Default: Transmission in the #variable<Feldbus># diagnostic data.

ExtDiag on Configuration Errors

When an AS-i configuration error occurs, the AS-i/Gateway with safety monitor
sets the ExtDiag flag in its #variable<Feldbus># data reply. By setting this flag the
Profibus DP slave tells the #variable<Feldbus># master that there is an error con-
dition and that the diagnostic data are being updated.

In the case of the S7 controller invoking of the OB82 is triggered when an ExtDiag
flag is set. If the latter is not present, the controller is stopped.
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Setting this ExtDiag flag can be suppressed using this parameter. Consequently
no interrupt controlled OB82 invoking is triggered in the controller, and the con-
troller must then respond to a possible AS-i configuration error by checking the
AS-iflag in the input data.

Default: Setting of the ExtDiag flag for AS-i configuration error is enabled.

ExtDiag on AS-i Power Fail
Activates and deactivates setting of the ExtDiag flag on AS-i power fail.
Default: Setting of the ExtDiag flag on AS-i power fail is enabled.

ExtDiag on Peripheral Faults

Activates and deactivates setting of the ExtDiag flag on peripheral faults.
Default: Setting of the ExtDiag flag on peripheral faults disabled.

ExtDiag on Earth Fault

Activates and deactivates setting of the ExtDiag flag on earth (ground) fault.
Default: Setting of the ExtDiag flag on earth fault is disabled.

ExtDiag on Double Address
Activates and deactivates setting of the ExtDiag flag on double address.
Default: Setting of the ExtDiag flag on double address is disabled.

ExtDiag on Safety Status

Set the ExtDiagFlag when there is a safety slave with red or yellow flashing de-
vice.

Default: Set ExtDiagFlag for safety slaves with red or yellow flashing device.

Failsafe Behaviour

Setting the master response when an AS-i slave fails.
Clear all bits: Input data are set to Opey (standard)

Set all bits: Input data are set to Fpey.

Retain old value: Input data are left at the last valid value.
Default: Input data are set to Opgy

Freeze Diagnosis

The diagnostic data are continuously updated during runtime. If this is not de-
sired, this parameter can be used to disable continuous updating. Updating then
takes place only when this is required by the #variable<Feldbus># standard.

Input Data Filter
Filtering of the input data by the specified number of AS-i cycles.
Default: No filtering of the input data.

Language
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Selection of the displayed language.
Default: no change of the displayed language.

List of Configuration Errors

The AS-i/Gateway with safety monitor saves a list of all AS-i slaves which have
triggered a present configuration error. This list can be sent with the #varia-
ble<Feldbus># diagnostic data.

Default: Transmission in the #variable<Feldbus># diagnostic data.

List of Peripheral Faults

The AS-i/Gateway with safety monitor saves a list of all AS-i slaves which have
triggered a peripheral errors. This list can be sent with the PROFIBUS diagnostic
data.

Default: Transmission in the #variable<Feldbus># diagnostic data.

Noise and Over voltage

The AS-i/Gateway with safety monitor analyzes the quality of the AS-i voltage
during running. This assessment can be sent with the diagnostic data.

Default: Not transmitted in the #variable<Feldbus># diagnostic data.

Safety Status

Safety slaves whose device is in the red or yellow flashing state can be shown in
the diagnostics.

Default: Display of device status enabled in diagnostics.
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Codes indicated by the display

In the basic state of the configuration mode, the addresses of all detected slaves
are displayed in two-second intervals. A blank display indicates that the LDS (List
of Detected Slaves) is empty, no slaves were detected.

In the basic state of the protected operating mode, the display is either blank or
displays the address of a faulty assignment.

During manual address programming, the slave address display has a different
meaning (see also chapter "Operating in advanced display mode").

All displayed numbers bigger than 31 which can not be interpreted as a slave ad-
dress are status or error messages of the master. They have the following mean-
ings:

39 Advanced AS-i diagnostics: After pressing the 'set’-button a short-time AS-i
power failure occurred.

40 The AS-i master is in offline phase.

41 The AS-i master is in detection phase.

42 The AS-i master is in activation phase.

43 The AS-i master starts the normal operating mode.

68 Hardware error: disturbed internal communication.

69 Hardware error: disturbed internal communication.

70 Hardware error: The AS-i master's EEPROM cannot be written.
71 Wrong PIC-type.

72 Hardware error: wrong PIC-processor.

73 Hardware error: wrong PIC-processor.
74 Checksum error in the EEPROM.

75 Error in the internal RAM.

76 Error in the external RAM.

77 AS-i control software error: Stack overflow (AS-i control Il)

78 AS-i control software error: checksum error in the control program.

“"control checksum":

checksumm in Control Il C program (bin.file) not correct. The file is possibly
damaged.

“control exec err":

error in Control Il C program.

"control watchdog":
watchdog predetermined in Control Il C program has expired .

“control incomp":
Control Il C program from another gateway type loaded (e.g. Ethernet IP in
Profibus gateway).
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79

Checksum error in the data menu.

‘breakpoint":
Control Il C program in break point.

80

Error while attempting to exit the configuration mode: A slave with address
zero exists.

81

General error while changing a slave address

82

The front panel operation is blocked. Until repowering-up the device can only
be accessed from the host via the interface.

83

Program reset of the AS-i Control program: The AS-i Control program is being
read from the EEPROM and copied into the RAM.

88

Display test while starting up the AS-i master

90

Error while changing a slave address in protected operating mode: No slave
with address 0 existing.

91

Error while changing slave address: Target address is already used.

92

Error while changing slave address: New address could not be set.

93

Error while changing slave address: New address could only be stored volatile
in the slave.

94

Error while changing the slave address in protected operating mode: Slave has
wrong configuration data.

95

The error 95 is caused by a superfluous slave and not by a missing slave. That
is why the slave address is occupied by this superfluous slave.

(In the protected mode the slave addresses which caused any configuration
error can be displayed by pressing the SET button. AS-i master without graph-
ical display are not able to differentiate between a missing slave, an incorrect
slave or a redundant slave. All incorrect addresses are displayed.

By pressing the SET button 5 sec. the displayed address starts to flash. Press-
ing the SET button again the master attempts to program the slave at the
address 0 to the incorrect address.)
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Appendix: Startup on a Siemens NC control
The following example describes the settings needed for starting up a PROFIsafe
Gateway on a Siemens NC control (here an 840dSL).

To place the PROFIsafe Gateway in operation on a Siemens control, a few set-
tings are needed for the Gateway to function.

The individual items here are excerpted as examples from the corresponding Sie-
mens manuals.

Setting in the S7 configuration
O Install the corresponding GSD file in the S7 hardware configuration.

O Insert the Gateway into the PROFIBUS circuit (this can be found under Profi-
bus-DP, Additional field devices, Gateways, AS-i).

O Set the corresponding PROFIsafe protocol (the NC control only supports V1
at the present time).

Note!
The Profisafe data field must be inserted in “Slot 1” (see illustration).

The “F_Dest_Add” is set in the PROFIsafe data field, and must then also be set in
the NC control under “PROFISAFE_IN_ADDRESS” and
PROFISAFE_OUT_ADDRESS".
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Setting in the NC control

The “PROFISAFE_MASTER_ADDRESS" is taken from the hardware configura-
tion (F_Source_Address) and entered in number 10385.

Example:

10385 7D2 (corresponds to 2002 decimal)

Setting “PROFISAFE_IN_ADDRESS"

The “PROFISAFE_IN_ADDRESS" must be set in two 32-bit fields so that the 64-
bit Gateway input data can be addressed.

Example:

10386[0] 050000CA (corresponds to 202 decimal, from the hardware configuration,
F-destination address, the 5 at the beginning stands for Profi-
bus, addresses the first 32 bits of the input data).

10386[1] 050100CA (corresponds to 202 decimal, from the hardware configuration,
F-destination address, the 5 at the beginning stands for Profi-
bus, addresses bits 33-64 of the input data).

Setting “PROFISAFE_OUT_ADDRESS*

The “PROFISAFE_OUT_ADDRESS* must be set analogous to the
“PROFISAFE_IN_ADDRESS" so that all 64 bits can also be addressed here.

Example:

10387[0] 050000CA (corresponds to 202 decimal, from the hardware configuration,
F-destination address, the 5 at the beginning stands for Profi-
bus, addresses the first 32 bits of the output data)

10387[1] 050100CA (corresponds to 202 decimal, from the hardware configuration,
F-destination address, the 5 at the beginning stands for Profi-
bus, addresses bits 33-64 of the output data).

Setting “PROFISAFE_IN_ASSIGN*
Here you enter in which data range the safe input bits are entered in the INSE.
Example:

10388[0] 001032 (The first 32 bits are mapped from 1 to 32).
10388[1] 033064 (The next 32 bits are mapped from 33 to 64).
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Setting “PROFISAFE_OUT_ASSIGN"

Here you enter from which data range the safe output bits are taken from the
OUTSE.

Example:
10389[0] 001032 (The first 32 bits are mapped from 1 to 32).

10389[1] 033064 (The next 32 bits are mapped from 33 to 64).

Setting “PROFISAFE_IN_FILTER"
Here the filter is defined which is used to write the data from the

“PROFISAFE_IN_ADDRESS" to the “PROFISAFE_IN_ASSIGN". In this example
there is no filter, rather all data are passed directly.

Example:

13300[0] FFFFFFFF
13300[1] FFFFFFFF

Information!

The first byte INSE 1 is reserved in the upper example! Slave 1 is mapped to the
INSE 2. Ifit is not intended, we recommend you the following setting:

13300[0] FFFFFFFE

13300[1] FFFFFFFF
Slave 1 is mapped to the INSE 1 in this example.

Setting “PROFISAFE_OUT_FILTER"

Here the filter is defined for writing the data from the
“PROFISAFE_OUT_ASSIGN" to the “PROFISAFE_OUT_ADDRESS". In this ex-
ample there is no filter, rather all data are passed directly.

Example:

13300[0] FFFFFFFF
13300[1] FFFFFFFF
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22. Reference List

22.1 Manual: “ASIMON 3 G2 Configuration Software*

This Manual contains a detailed description of the configuration software for the
AS-i Safety Monitor. The manual is an important component of the documentation
for the AS-i Safety Monitor. It is not possible to configure and start up the AS-i
Safety Monitor without the ASIMON 3 G2 software.

22.2 Sources

1. Kriesel, Werner R.; Madelung, Otto W. (editors): AS-interface. Das Aktua-
tor-Sensor-Interface fur die Automation. Auflage, Carl Hanser Verlag;
Miinchen, Wien, 1999, ISBN 3-446-21064-4

2. Spezifikation des AS-interface, ComSpec V3.0 AS-international Association
(available from AS-international Association, http://www.as-interface.net).

3. Vorschlag eines Grundsatzes fir die Prifung und Zertifizierung von
.Bussystemen fur die Ubertragung sicherheitsrelevanter Nachrichten®,
Stand 29.2.2000.

4.  AS-interface - Die Losung in der Automation, Ein Kompendium Uber Tech-
nik, Funktion, Applikation (erhéltlich, auch in englischer Sprache, bei AS-
international Association, http://www.as-interface.net).
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