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About this manual
|

About this manual

What Does This Manual Describe?

This manual provides an overview of the functionalities of the modular samos safety
system as a safety processing unit for plant and machines. It describes the individual
modules and the way they function together in the system as a whole with safety sensors,
switches and actuators.. As well as the specific configurations of switches and terminals,
the fundamental methods by which the functions work are also explained in detail.
Relevant application examples help you to use samos in practice, especially in hierarchical
safety zones. The manual also includes installation information, instructions and rules that
must be observed, technical data and interface descriptions, error information, error
handling and instructions for risk analysis.

Who Is This Manual For?

This manual contains the information required for proper use of the devices described in it.
The system and its modules must only be installed by properly qualified personnel. The
applicable national norms and regulations must be observed (in Germany VDE). For that
reason this manual is aimed at technically qualified personnel such as mechanical and
electrical engineers, safety reps, PLC programmers, enclosure makers, electrical fitters,
machine and plant operators, setup staff, and service and maintenance personnel.

Safety-related Information

The “Caution” symbol is used at various places in this manual.
“Caution” indicates a potentially dangerous situation or state that could — if not avoided —
lead to minor or medium injury. “Caution” is also used to warn against uncertain
operation and potential misuse. “Caution” is also used to indicate situations where
property damage could occur without causing personal injury.

Please observe the following safety rules:

e Only trained professional electricians may install, startup, modify, and retrofit this
equipment!

¢ Disconnect supply voltage to the equipment / system prior to starting any work! If
installation or system errors occur, line voltage may be present at the control circuit in
devices without DC isolation!

e Observe all electrical safety regulations issued by the appropriate technical authorities or
the trade association.

e Opening the housing or any other manipulation will void the warranty.

¢ |f the device has been subjected to improper or incorrect use it must no longer be used,
and the guarantee loses its validity. Impermissible conditions include: strong mechanical
stress, for example through a fall, or voltages, currents, temperatures or humidity
outside of the specifications.

e Before starting up your machine/plant for the first time, please be sure to check all the
safety functions according to valid regulations, and observe the specified test cycles for
safety equipment.

o Take the following safety measures prior to installation, assembly, or disassembly:

- Disconnect supply voltage to the equipment / system prior to starting any work!
- Lockout/tag the equipment/system to prevent accidental activation!

Confirm that no voltage is present!

Ground the phases and short to ground!

- Protect against adjacent live components using guards and barriers!

Wieland Electric | BA000256 | 1/2009 (Rev. F) 3



About this manual

Protection type according to EN 60529.
Limited contact protection!
Housing/terminals: IP 40 / IP 20.
Finger-proof (DIN EN 50274).

Proper Use

The samos safety system described in this manual serves to protect people, the
environment, the machine and the material according to the valid EU occupational health
and safety directive 89/391/EEC, the machinery directive 98/37/EC, the use of work
equipment directive 89/655/EEC as well as the statutory regulations and standards
applicable in other countries (e.g. USA with OSHA 29 CFR 1910.xxx safety standards,
OSHA 3067 concepts and technologies for machine safety and NPFA 70, NFPA 79, ANSI
B11 product liability).

If the safety system is properly maintained and used for its intended purpose it will not
normally cause damage to property or present health hazards. However, improper
configuration, installation, maintenance or operation of the system or machine, ignoring the
instructions in this manual, or intervention by insufficiently qualified personnel may result
in connected actuators (such as motors, hydraulic units, etc.) becoming a source of
danger.

The safety system is a state-of-the-art product and is manufactured to recognized safety
requirements. All the same, its use can cause danger to the health and safety of operators
and others, or damage machines, systems or other property.

The safety system must only be used in perfect technical condition for its intended
purpose, with attention given to safety and danger, and observing the information and
instructions given in this manual and the operating instructions supplied with the devices.
Correct transport, storage, installation, operation and maintenance of the system are all
prerequisites for smooth and safe operation of the control system. Malfunctions, in
particular those which may affect safety, must be immediately resolved.

Conditions of Installation

e The devices must be installed in an enclosure with at least IP54 protection.

¢ The devices must be installed on a mounting rail (EN 50022-35).

e The mounting rail must be connected to protective earth (PE).

¢ The system and the system inputs must always be powered by a common power supply
unit.

The external power supply unit must comply with the regulations for safety and
protection extra low voltage systems (SELV, PELV acc. to IEC 60536) and DIN EN 50178
(Electronic Equipment for Use in Power Installations).

Exclusion of Liability

The application examples and circuitry suggestions have been developed to the state of
the art and our best knowledge. Nonetheless, Wieland cannot accept liability for the
correctness and completeness of the information. The information does not have the legal
status of guarantees or guaranteed qualities.

samos® is a registered brand name of Wieland Electric GmbH.
All rights reserved.
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samos Safety System
I EEEEEEEEEE————————

Safety Function Blocks

The samos safety system consists of a small number of multifunctional modules and an
optional field bus coupler. This safety modular system is, as the name suggests, modular —
you add modules as the safety task grows. Sensibly coordinated, combinable function
blocks take the place of singular solutions and isolated specialists.

samos

e combines all the safety sensors that monitor your machine/plant safety singly, in
combination or all together.

¢ replaces special devices for monitoring — for example — emergency stop, position
switches, two-hand switches and light barriers.

¢ allows you to create dependent/independent safety zones.

g
'S . .

Even a single 22.5 mm base module can operate independently and replace two safety

switching devices. Two samos modules replace up to 6 safety switching devices. In the

maximum configuration you can monitor up to 50 dual-channel safety sensors — up to EN

954-1 category 4 or EN 61508 SIL 3.

Handling and function will be familiar from conventional safety switching devices. You
can set all the safety functions simply using a screwdriver — no programming software —
and read them off on the device. If required, you can expand the inputs or outputs using
additional modules.

Functions

e Emergency stop, with or without cross-circuit monitoring

e Safety door monitoring, also with coded electromagnetic switches

e Controlled stopping with settable off delay up to 5 minutes, with or without retriggering

e Light barrier monitoring with testable/self-testing sensors (non-contact safety device type 2
and 4)

e Position monitoring with testable inductive sensors (PDF)

e Static valve monitoring

e Two-hand applications to EN 574, type IlIA and IlIC

e Jog mode

e 4-wire switching mat monitoring

e Muting and bypass

¢ Enabling function for cascading and grouping

e Automatic or manual Reset, starting and restarting inhibit

Wieland Electric | BA000256 | 1/2009 (Rev. F) 5



samos Safety System

Minimum configuration:
SA-BM master base
module as stand-alone.

The samos System

|
iy
Configuration

The samos modular safety system is a programmable electronics PE) element of an
electrical/ electronic/programmable electronic system (E/E/PES) as described in IEC/EN
61508. The system comprises base modules, input and output modules, and bus coupler
modules.

The minimum configuration is one SA-BM master base module. You can connect other
active safety modules, passive safety modules and bus coupler modules to the master to
create a system.

e Up to 12 active safety modules (SA-BS slave base modules, SA-IN input modules)
¢ Additionally up to 4 SA-OR passive relay output modules
e Additionally 1 bus coupler module

SA-BS slave base modules are functionally independent safety function modules that can be
connected (wired) to the master. All SA-BM and SA-BS base modules can be expanded
with SA-IN inputs and SA-OR relay outputs. The subsystems formed in this way are
functionally autonomous and can be wired together as required. Slave base modules and
input modules only function if a master is present.

Structure

In a system the master base module is at the left-hand end, the optional bus coupler
module at the right-hand end. Input modules are always assigned functionally to the next
connected base module to the left. The modules are connected by means of a connector
integrated in the housing. The 24 V power supply is fed in through the master base
module and all slave base modules.

Wieland Electric | BA0O00256 | 1/2009 (Rev. F)



samos Safety System
I EEEEEEEEEE————————

Components of the samos system

A complete samos system is constituted by one or more subsystems with at least one
base module (see following illustration in the 'example for a configuration with
subsystems'.

To avoid inadvertent mixing of modules e.g. in case of maintenance, base and input
modules of each subsystem are coded uniquely. This implies that base and input modules
of a certain subsystem cannot be used in another subsystem (which has a different
coding).

The respective coding is to be taken into account when ordering the samos input modules  Note
(base modules can be re-coded according to their subsystem). Output modules and
gateways are not coded and can be inserted anywhere in a samos system.

o Master base module

The master base module is the obligatory basic element of the samos system. On its own
it functions as a complete safety switching device for monitoring up to 2 safety circuits. It
offers 8 function blocks for inputs and logic functions (set on rotary switch on front), 8
inputs and 4 wear-free semiconductor safety outputs. The system configuration is saved in
the master. Errors and unauthorized alterations cause safety shutdown of the whole
system.

9 Slave base module

Apart from the enter key for accepting the system configuration, the slave module
functionality is identical to the functionality of the master module. With input modules on
its right or alone the slave module is al subsystem like the master module.

Input module

The input module adds additional input circuits or logic functions to a base module on its
left. The module has two function groups, A and B, each with 4 inputs. You have to set
one of 10 functions for each group using the rotary switch.

Relay output module

The output module adds potential-free output safety circuits with positively driven relay
contacts to expand the base module outputs. The module does not function as a slave on
the internal safety bus of the samos system. Instead it is integrated in the functions via
external wiring. It can therefore be positioned anywhere between the master base module
and the (optional) bus coupler module.

6 Bus coupler module

The bus coupler module for the Profibus-DP field bus allows system information for
diagnosis purposes (input levels, error and status information) to be sent to other bus
stations (e.g. higher-order controller). There is a separate manual for the bus coupler
modules (see page 71).

Wieland Electric | BA000256 | 1/2009 (Rev. F) 7



samos Safety System

Example of a configuration with subsystems
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samos Safety System

Summary Analysis

Risk assessment and risk minimization for plant and machines

This simplified description outlines the basics of risk analysis for planners and designers.
For more detailed information please consult the relevant norms.

o Determining the limits of a machine

* Proper use Risk analysis

e Spatial limits (transport, assembly, installation, power supply, material feed) e.g. as per EN 292

e Temporal limits (working life, servicing intervals, ...) (new EN ISO
12100)

@ Identifying dangers

¢ Crushing, shearing, electric shock, poisoning, burns, ...

9 Assessment of all danger situations
e Operator-machine relationship
e Operating states
e Servicing, maintenance, disassembly, disposal
o Wear
¢ Predictable misuse, ...

9 Risk assessment

* Extent of damage Risk assessment

e Persons in danger zone and minimization

¢ Probability of danger occurring e.g. as per EN 1050

e Possibilities of avoiding/limiting damage (new EN ISO
14121)

6 Select measures for risk minimization
e Design measures
(- Technical measures )
¢ User information, warnings, operating hints, ...

@ Determine residual risks

o Test effectiveness of safety measures
¢ Validate acc. to EN 954-2

6 If necessary introduce additional measures
to reduce residual risk to an acceptable level.

Wieland Electric | BA000256 | 1/2009 (Rev. F) 9



samos Safety System

You can find examples
for logic functions on
page 53ff.

You can find an overview
of applications on page
20 and 38.

You can find descriptions
of input modules on page
34ff.

You can find descriptions
of base modules on page
13ff,

relay output modules on
page 44ff.

You can find examples
for logic functions on
page 53ff.

You can find the
descriptions of reset
behavior on page 25ff.

Bus coupler modules are
described in a separate
manual. You can find the
order numbers on page
71.

samos Guide

Ge technical measures for reducing the risk of dang
machine or material include the electrical equipment
category.

Creating safety zones

zones, which may have different risk potentials. The

linked by safety logic functions so that only the nece
of the machine are shut down when a safety event o

Selecting safety devices and safety functions
of stop category 0 and/or 1 (EN 60204-1).

base module.

TEST —_ —_—
= 4 | |Z:| |3

minimization and consequently the requirements of the safety-related parts on the
controller are determined for example according to EN 954-1 (here controller

In risk analysis the machine is often divided into different safety s

for monitoring the safety equipment and safety zones. Selection

e Select function blocks and input circuit functions for the application on the samos

RO,
v
— === TTYPE2 TYPE4 MUTING @@ t

erous states and damage to th

. The required level of risk

zones are re2 @

ssary parts » ol
ccurs. | |

Zone 1 |
Light curtain n

How many safety sensors and safety circuits
must also be monitored?
e Select input expansions.

How many additional safety outputs are needed?
e Select outputs on base module (semiconductor)
or output expansion (relay contacts)

Link safety zones

and function blocks in the samos system.

Select Reset behavior
for powering up and after safety event.

Select optional field bus function
as diagnosis function.

\_

ADD ADD
IN IN
SAFE SAFE |

2 2

AUTO- MANUAL
RESET  RESET
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samos Safety System
I EEEEEEEEEE————————

System Functions

The samos safety system is for monitoring sensors as part of the safety equipment of
machines. The safety function (e.g. an emergency stop function) is implemented by
switching outputs Q on or off safely in relation to the state of the sensors on inputs /, EN
(enable) and S (Reset condition). Switching these outputs on/off prevents dangerous states
occurring in the plant/ machine.

The safety function is made up of a chain of logically linked functions. The input
modules communicate with the associated base module (on the left) via the internal safety
bus (SBus). The relay output modules are not integrated directly via the SBus in the samos
safety communication system. However, indirect monitoring is possible via the feedback
circuits.

1

®_> Bypass function 1
Input module 9 1

: , i
®_> OR function I
Input module g 3
—— 1

i

1

1

1

Input module Output module

Relay

i i
C Input circuit .‘

function — @ -y
i Input module o :
; B 1 H
ISR I i IS I S T I i
h 4 A 4 A 4 H
( Communication by SBus ) i
i
1
L T e et e T i
i v v I :
1

L

1 Input circuit Reset Enable Output o
function — function 9 function 6 function @
Basic module o p

e A A
1
®_> Muting function

Basic module g

1 Basic module

0 Input circuit function Safety inputs

The input circuit function logically links input signals for further processing. There are
different methods for activation:
¢ Input circuit function single-channel via NC contact
¢ |nput circuit function with dual-channel equivalent activation,
with/without cross-circuit monitoring, with/without synchronous time monitoring
e |nput circuit function with dual-channel non-equivalent activation,
with/without cross-circuit monitoring, with/without synchronous time monitoring
e Two-hand function with activation by one NO contact per hand (EN 574, 1l1A)
e Two-hand function with activation by NO/NC combination for each hand (EN 574, IlIC)
e Dual-channel equivalent activation by semiconductor
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samos Safety System

OR

|Muting

| Bypass

Reset

Enable

Safety outputs

Diagnosis

NOTE

| 9 OR function and muting function

The off signal of an input function can be bridged with an OR signal. For example, in setup
mode a safety function can be bridged using an enabling button; an OR operation can also
link two safety functions.

The muting function is a special case of the OR function. For example, muting sensors
allow a conveyor belt to transport material through a light grille by briefly bridging the light
grille function.

9 Bypass function

With a bypass signal the OFF signal of a Reset function (see page 47) can be changed into
an ON signal in the base module. Bypass is used when the system is to be switched on
after a power shutdown but a light barrier is obstructed by material. Bypass cancels the
safety function of the safety device, allowing the blockage to be cleared. In normal
operation the muting function bridges automatically (see above).

@ Reset function

The Reset function defines which (Reset) conditions must be fulfilled if, for example, an
ON signal is to be passed on to the Reset function output. All input and muting signals
from the base module and the associated input modules, and the bypass/OR signals from
the input modules are logically linked (AND/OR). The terminal configuration with bridges
and feedback circuits is also evaluated.

e Enable function

The enable function enables the ON signal in the Reset function if there is H-level on the
EN input. The H-level for enabling can be generated, for example, by a semiconductor
output Q, on the base module for logic operations or a PLC output. For category 4
applications (EN 954-1) the module that generates the enabling signal must be in the same
enclosure. If the EN input is open or on L-level the following Q, semiconductor outputs are
locked.

@ Output function

The time behavior of the safety ON/OFF signal is defined in the output function. Depending
on the function, you can set a off delay for outputs Q3 or Q3/Q4 between 0 and 5 minutes
(depending on module version).

Communication
With the communication function system data is exchanged between the different
modules in a system via the internal safety bus (SBus).

Diagnosis and display function
The diagnosis function allows internal system data to be provided to external systems via a
diagnosis module or bus coupler module.

For detailed explanations of system functions and other hints and examples please refer to
the glossary on page 47ff.

12
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SA-BM / SA-BS Base Modules

Base Module Data

e SA-BM-$1
e SA-BS-S1

SA-BM-S1

i
i ?
B L

Master base module
Slave base module

The SA-BM master base module is the obligatory
module of the samos system. On its own it functions
as a complete safety switching device for monitoring
up to 2 safety circuits.

Apart from the enter key for accepting the system
configuration, the SA-BS slave module functionality
is identical to the functionality of the master module.
SA-BS slave base modules function only if there is an
SA-BM master base module in the system.

SA-BS-S1
Connection
| _ aefafa] _ xixfalm] diagram
! [EN]s1]s2]s3 ! i [EN]ST]s2]s3 I
. | : :
I | I |
| 1 | 1
| LOGIC/ START  [CONTROL SUPPLY LOGIC/ START  |CONTROL] SUPPLY
: FEEDBACK OUTPUT FEEDBACK QUTPUT | (LOAD)
03/Q4 03/Q4

| Jruncnon GRS SBus swus [ Jruncrion 530 SBus
1 LOAD
L ] o
| _i i ol
I iy I =1
I =g | 21
' [nTe]sTu =¥ U [nTnTeTw 2

Ql|02|03 04 Ql|02|03|04|

SA-BM-S1 SA-BS-S1
e The controller category (EN 954-1) or SIL (EN 61508) depends on the external circuitry, Not
otes

the wiring, the choice of control devices and their location on the machine.

In the event of single-channel control of a contact extension (e.g. SA-OR) through a base
module (SA-BM/BS), category 4 according to EN 954-1 can be achieved if both devices
are installed in the same enclosure and the samos system is separated from the power
supply at least once a day.

The SA-BM must be protected with a 6 A fuse (SA-BS: 4 A) of utilization category gG or
a 6 A (4 A) circuit-breaker (tripping characteristic B or C).

The rotary switches for selecting function and time must only be adjusted when power is
off.

Never connect or disconnect modules while the operating voltage is switched on.

If external contactors or relays are connected, the feedback circuits (NC contacts) must
be connected to the base module.

When inductive loads are connected (e.g. valves, contactors) a suppressor circuit must
be set up (e.g. RC combination).

Internal samos module addresses are assigned automatically when the system starts up.
Manual addressing is unnecessary (and not possible).

The safety system must be installed in an enclosure with at least IP 54 protection.

Each base module forms a subsystem within the overall system (sometimes together
with associated input expansion modules; see diagram on page 8).

Wieland Electric | BA000256 | 1/2009 (Rev. F) 13



SA-BM / SA-BS Base Modules

SA-BM
technical data

* For the times, see the
function diagram at the
end of the table

** The sum of currents,
which are drained from
the outputs X1, X2 of all
Base modlules to supply
external sensors, may not
exceed 600 mA/

SA-BM-S1
Function
Function display
Controls
Terminals

Max. number of modules / status in system

Base module in the samos system

11 green LEDs, 1 red LED

2 10-position switches, 1 1-position button
Plug-in terminals with screws / spring force

1/ SBus master

Max. number of parallel-connected module inputs 8
In or S, that can be controlled from one module
output X, or Q,
Power circuitry (A7, A2) Min. Typical Max.
Operating voltage Ug, DC 19.2V 24V 30.0V
Residual ripple 3.0 Vg
Rated power, DC 1.8 W
Peak current Ip 25 A
Ready time tgy (after connecting Ug) 10s
Device fuse 6 A (9G)
Input circuit (11..14, EN, S1..S3) Min. Typical Max.
Input voltage, Ug (HIGH) 15.0V 30.0V
(LOW) 5.0V 50V
Input current, ¢ (HIGH) 2.3 mA 3.0 mA
(LOW) -2.5 mA 0.15 mA
Cyclical peak input current, I peax 15 mA
Input capacitance, Cy 200 nF
Input resistance, Ry 8 kQ
ON period*, t; 70 ms
OFF period*, t, > tan
Break time of Ug (test pulses) 1.0 ms
Break time period 20 ms
Synchronous time tg
Function 2 800 ms
Functions 4, 5B 500 ms
Duration of operation Reset inuts S1, S2 50 ms bs
Output circuit (X7, X2) Min. Typical Max.
Output voltage 18.0V 30.0V
Output current 150 mA
Total output current**
Wire capacitance, C_ 1000 nF
Wire resistance, R, 100 Q

Type of outputs / short-circuit behavior

Semiconductor / absolutely short-circuit-proof

14
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Output circuit (Q7..04)
Output voltage

Output current (with Uy = DC 24 V) res./ind.

Total current

Inductive switching off energy E (E=0,5%L*I?)

Settable off delay

Q3/Q4 or Q4, tzy

(depending on device version)

Test pulse width, ty .

Test pulse period, trp pL

Load capacitance, C_

Conductor length (single, @ 1.6 mm?)
Type of outputs / short-circuit behavior

SA-BM / SA-BS Base Modules

Min. Typical Max.

18.0 V 30.0V
20A/1.0A
40 A
220 mJ

0/05/1/15/2/25/3/35/4/5s
0/5/10/15/20/25/30/35/40/50s
0/05/1/15/2/25/3/35/4/5 min
500 us
100 ms
500 nF
100 m

Semiconductor / absolutely short-circuit-proof

SA-BM
technical data

Parallel connection of outputs not allowed

Input test tr, typ. trp, typ- trp, typ.
Test pulse width*, ty,

Test duration**, typ,

Test pulse period, tp

Function 3.2 (non-contact safety device type 2) 12 ms 20 ms 384 ms
Function 3.2 (PDF sensors) 52 ms 70 ms 384 ms
Functions 1, 2, 4,5, 6 12 ms 22 ms 192 ms
Response times Min. Typical Max.
Response time***, t,y (normal operation)

Functions 3.1, 7, 8 13 ms
Function 3.2 (non-contact safety device type 2) 29 ms
Function 3.2 (PDF sensors) 79 ms
Functions 1, 2, 4, 5A, 6 9 ms
Function 1 (4-wire switching mat) 130 ms
Function 5B 29 ms
DISABLE (via EN input) 13 ms
OR off 9 ms
MUTING off, dual-channel (function 3) 65 ms
MUTING off, single-channel (function 3) 165 ms

Safety parameters

at ambient temperature T; +55 °C

PFD 1.7x10°%

PFH 7.9x10°h"’

SFF 96 %

DC 93 %

General data Min. Typical Max.
Enter button ON period 3s
Isolation

Power circuitry — input circuit no

Power circuitry — output circuit no

Input circuit — output circuit no

Connection diagram KS 260-1-1

Weight 0.16 kg

General technical data See page 66.

Order numbers See page 70.

* Signal changes are not
detected during the test
pulse.

** Signal changes from
HIGH to LOW are not
detected during the test
pulse.

For the times see the
function diagrams at the
end of the table.

*** The response time t,,
is the time between the
OFF signal arriving at the
input terminals and the
outputs actually being shut
down (in normal
operation).

The response times of
any assigned input
modules must also be
taken into consideration.
See input module data,
page 35.

For information on
safety-related
parameters, see glossary
p. 51

Wieland Electric | BA000256 | 1/2009 (Rev. F)
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SA-BM / SA-BS Base Modules

SA-BS
technical data

* For the times see the
function diagrams at the
end of the table.

** The sum of currents,
which are drained from
the outputs X1, X2 of all
Base modules to supply
external sensors, may not
exceed 600 mA!

* Signal changes are not
detected during the test
pulse.

** Signal changes from
HIGH to LOW are not
detected during the test
pulse.

16

SA-BS-S1

Function

Function display

Controls

Terminals

Max. number of modules / status in system

Base module in the samos System

11 green LEDs, 1 red LED

2 10-position switches, 1 1-position button
Plug-in terminals with screws / spring force
12 / slave on SBus

Max. number of parallel-connected module inputs 8
/, or S, that can be controlled from one module
output X, or Q,
Power circuitry (A7, A2 and internal) Min. Typical Max.
Operating voltage Ug, DC 19.2V 24V 30.0V
Residual ripple 3.0 Vg
Rated power, DC 1.8 W
Device fuse 6 A (gG)
Input circuit (11..14, EN, $1..S3) Min. Typical Max.
Input voltage, Ug (HIGH) / (LOW) 150V /-5.0V 300V /5.0V
Input current, I¢ (HIGH) 23 mA 3.0 mA
(LOW) -2.5 mA 0.15 mA
Cyclical peak input current, Igpeax 15 mA
Input capacitance, Cy 200 nF
Input resistance, Ry 8 kQ
ON period*, t; 70 ms
OFF period*, ta > tay
Break time of U (test pulses) 1.0 ms
Break time period 20 ms
Synchronous time tg Function 2 800 ms
Functions 4, 5B 500 ms
Duration of operation Reset inuts S1, S2 50 ms bs
Output circuit (X1, X2) Min. Typical Max.
Output voltage 18.0V 30.0V
Output current 150 mA
Total output current**
Wire capacitance, C, 1000 nF
Wire resistance, R, 100 Q

Type of outputs / short-circuit behavior

Semiconductor / absolutely short-circuit-proof

Output circuit (Q7..Q4)

Output voltage

Output current (with Uy = DC 24 V) res./ind.
Total current

Inductive switching off energy E (E=0,5*L*I?)
Settable off delay

Q3/Q4 or Q4, tpy

(depending on device version)

Test pulse width, ty .

Test pulse period, trp pL

Load capacitance, C_

Conductor length (single, @ 1.5 mm?)

Type of outputs / short-circuit behavior
Parallel connection of outputs

Min. Typical Max.

18.0 V 28.8V
20A/1.0A
4.0 A
220 mJ

0/05/1/15/2/25/3/35/4/5s
0/5/10/15/20/25/30/35/40/50s
0/05/1/15/2/25/3/35/4/5 min
500 s
100 ms
500 nF
100 m
Semiconductor / absolutely short-circuit-proof
not allowed

Input test

Test pulse width*, ty, / Test duration**, t;p /
Test pulse period, tp

Function 3.2 (non-contact safety device type 2)
Function 3.2 (PDF sensors)

Functions 1, 2, 4,5, 6

tn, typ. tro, typ- trp, typ.
12 ms 20 ms 384 ms
52 ms 70 ms 384 ms
12 ms 22 ms 192 ms
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Response times

Response time***, t,y (normal operation)
Functions 3.1, 7, 8

Function 3.2

(non-contact safety device type 2)
Function 3.2 (PDF sensors)
Functions 1, 2, 4, bA, 6

Function 1 (4-wire switching mat)
Function 5B

DISABLE (via EN input)

OR off

MUTING off, dual-/ single-channel
(funct. 3)

SA-BM / SA-BS Base Modules

Min. Typical Max.

13 ms
29 ms
79 ms
9 ms
130 ms
29 ms

13 ms
9 ms
65/ 165 ms

Safety parameters

at ambient temperature T; +55 °C

PFD 1.7x10°%
PFH 7.9 x10°h"’
SFF 96 %

DC 93 %
General data

Isolation

Power circuitry — input circuit no

Power circuitry — output circuit no

Input circuit — output circuit no
Connection diagram KS 260-1-2
Weight 0.16 kg
General technical data See page 66
Order numbers See page 70

Input test function diagram (with cross circuit monitoring)

For the times see the
function diagrams at the
end of the table.

*** The response time
tAN is the time between
the OFF signal arriving at
the input terminals and
the outputs actually
being shut down (in
normal operation).

The response times of
any assigned input
modules must also be
taken into consideration.
See input module data,
page 35.

Safety related
characteristics are
explained in the glossary,
see p. 49

Function
diagrams

Output X1

Output X2

Input 11/13 -

Input 12/14
— iy - — ty - — ty —|
l— tp —| — tp -
— approx. 0.5 x tp — approx. 0.5 X typ -

Input circuit function diagram (equivalent activation)

Input I |

Input 12

Q,, (good state)

t;, - Test pulse width
t,, - Test duration
t,» . Test pulse period

t. . ON period
t, . OFF period
Q,, seepage 47
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SA-BM / SA-BS Base Modules

Interfaces and Operation

Interfaces |

I SABM-S1

U B
*I B §will|
af a2 3l el

R
@,
w'm 01‘:; DELAY

©0ee
J

leooe
U J

Terminals

Al, A2 Power supply for base module and
connected expansion modules.
(Plus potenzial to A1)

X1, X2 Outputs only for power supply to module
inputs and sensor control

EN Input for enabling outputs

S1, 82, 83 Control inputs for configuring the mode and
connecting Reset buttons and feedback
circuits

11, 12, 13, 14 Inputs for connecting sensors

Q1, Q2 Q3, Q4 Outputs for controlling actuators

SBus 10-pin connector for safety bus

- SA-BM: female only
- SA-BS: male and female

Switches / buttons

FUNCTION 8-position rotary switch for setting an
input circuit function

Q3/4 DELAY 10-position rotary switch for setting off
delay time

ENTER Button for accepting the system

configuration (SA-BM only)

LEDs

EN, S1..583, 11..14 Display corresponding inputs

(green)

PWR (green) Supply voltage

Q1/2, Q3/4 (green) Control state of semiconductor outputs
FLT (red) Display fault states

(see Error Codes FLT, page 63)

Meaning of LEDs | ¢ PWRon
e /7-/14 on

e /1, 12 flash simultaneously
e /3, /4 flash simultaneously
e /1, I2 flash alternately

e /3, /4 flash alternately

e /7 oder /2 flashes

e /3 oder /4 flashes

e EN, §71..83 on
e §7..53 flashes
e Q1/2, Q3/4 on

o FLT off

Power supply to module electronics is on

H-level on corresponding input

Cross-circuit between /7 and /12

Cross-circuit between /3 and /4

Sequence error on /1, 12

Sequence error on /3, /4

Synchronous time error. The input that flashes is the one
that achieves good state too late.

Synchronous time error. The input that flashes is the one
that achieves good state too late.

H-level on corresponding input

Feedback circuit open

H-level on corresponding outputs, Q3/4 flashes during off
delay time

No fault states

18
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SA-BM / SA-BS Base Modules

Interfaces and Operation

First installation and Accepting the system configuration

Power OFF

v

Set all switches/
terminals

v

Press and hold
ENTER button on SA-BM

v

Power ON

v

FLT LED on SA-BM flashing

v

Release ENTER button
within 3 s

\ 4
LED LT OFF

v

Integrate in process

Configurations can only be set or altered using the switches
and terminals when the whole system is switched off, i.e.
when there is no operating voltage on terminals A7/A2 on
any base module. After the required functions and control
circuit functions have been set on all the modules in the
system (using the rotary switches and external circuitry on
terminals S7, S2, S3 respectively), operating voltage must
be connected while the ENTER button on the SA-BM base
module is pressed and held. As soon as the FLT indicator
starts blinking the ENTER button must be released within 3
seconds. Then the selected mode is saved in non-volatile
form and active. If the ENTER button is pressed for longer
than 5 seconds after the LED has started blinking, the FLT
display will indicate a fault (blinking light).

e Terminals S7, S2, S3 serve not only to set the mode; they
can also be used for feedback-circuit monitoring of
connected relays and contactors. This means that the
terminal signals change during operation (opened
contact). The set mode remains unaffected because it is
only detected, checked and saved when the system is
switched on or restarted.

e Because the relay expansion modules are not directly inte-

grated in the communication or diagnosis of the samos
system via the internal safety bus, changes in their
input/output circuitry are registered only indirectly via the
feedback circuits.

Manipulation, handling errors and operating errors during operation

Manipulation of
switches/terminals
during operation

v

All outputs shut down
immediately

v

FLT + PWR LEDs flash

\ A /

Restore old Accept new
configuration configuration

v

PWR LED on
continuously

v

Switch power
off and on
again procedure

“Accept

configuration”

e Manipulating the system configuration (e.g. operating a
rotary switch or adding or removing modules causes
immediate canceling of enabling. To assist in setting the
valid configuration the green PWR LED on the module
changes from blinking to continuous when the respective
switch position has been restored. A restart (switch off
and on again) under the set Reset condition is possible
when the former configuration has been restored. The
ENTER key has no effect during operation.

o |If the new configuration is to be adopted you have to go
through the “accept configuration” procedure described
above.

We recommend keeping a record of the configuration
with the documentation or in a clearly visible place in the
enclosure. One way to check the system configuration is to
output a checksum of the configuration data via a connected
bus coupler module.

There is a separate manual for the bus coupler modules
(see page 71).

Accepting
configuration

NOTES

| Handling errors

|NOTES

There is a blank confi-
guration list for copying
inside the back cover.

Notes on downloading an
online version on page 75.
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SA-BM / SA-BS Base Modules

Overview of
applications

* Availability of
applications/sensor
connections in function
blocks (1 to 8) and
function groups (A, B).
See page 20.

** Maximum control
category (depends on
sensor, wiring and
installation

Please also note the
information on page 13.

20

Input Circuit Functions

Overview of possible applications and corresponding sensor connections

Sensor
connection

Application e.g.

Emergency stop / safety door
Single-channel NC

Emergency stop / safety door
Dual-channel equivalent NC
Cross-circuit monitoring

Emergency stop / safety door
Dual-channel three-wire equivalent NC

Safety door or valve
Dual-channel equivalent NC/NO

Coded electromagnetic switch
on safety door
Dual-channel non-equivalent NC/NO

Access monitoring with self-testing sensors
(e.g. outputs from light grille type 4)
dual-channel single-ended positive switching
semiconductor

Access monitoring with testable sensors (e.g.

type 2 light barriers) or potential-free contacts
Single-channel NC/semiconductor outputs
Position monitoring with testable inductive
sensors (PDF)

Single-channel NC/semiconductor outputs
Two-hand control

acc. to EN 574 IlIC or safety door

2x dual-channel non-equivalent NO/NC
Two-hand control acc. to

EN 574 1lIA (not for press control)

2x single-channel NO

Jog mode max. 5 s (e.g. setup mode)

2x single-channel NO

Access monitoring with short-circuiting
switching mats

Four-wire

AND operation

Enabling input for cascading and grouping

OR operation

Muting, OR, bypass

for bridging safety functions for setup mode,
clearing, alternative safety function

né vl v

=i

H

TYPE 4

=
=

'Ul::m
m0 4

-l
=}
B
E
=)
=

e Ie
=

=
>
=

L
s v &

>

In base module:
Sensor inputs:

OR

s".-

SETUP
SAFE

POSITION
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Muting:

Bypass:

Module/ Category
group * up to **
3AB 2
7A/7B

8A/8B

1AB 4
A

6A/6B

3AB 3
7A/7B

8A/8B

2AB 4
2AB 4
3AB 4
7A/7B

8A/8B

3AB 2
3AB 4
4AB 4
5B 2
5B 2
1AB 3

all function blocks
input module

3AB

1 1AB, 2AB,
input module
input module



SA-BM / SA-BS Base Modules

Input Circuit Functions

Using the rotary FUNCTION switch on the front you can set 8 function blocks as single,
combination or dual functions. On their own or in appropriate combinations these function
blocks cover the main fields of safety application. Using terminal combinations you can set
Reset behavior for manual/automatic Reset (page 25), off delay retriggering (page 26) and
special functions (page 24). Switch positions 0 and 9 are without function and must not be
used.

¢ Single functions 1 to 4
The input circuits of function groups A and B act jointly on output circuits Q7 to Q4
(exception: function 3 with Q3 as muting lamp / Reset required output). In functions 1
and 2 settable off delay and retriggering act jointly on outputs Q3 and Q4, in function 3
only on Q4; in function 4 no off delay can be set.

e Combination functions 5 to 7
The input circuits of function group A act directly on all output circuits Q7 to Q4; the input
circuits of function group B act on output circuits Q3 and Q4.

They are AND-linked via the internal logic with input circuits A. This allows the safety
concept found on many machines (two safety zones, one group subordinate) to be
reproduced within the device. With the exception of function 5 (for which no off delay is
settable) the settable off delay and retriggering act only on output Q4.

¢ Dual function
The input circuits of function groups A and B act separately on output circuits Q7, Q2 or
Q3, Q4. This means that with one base module you can monitor two independent safety
groups on a machine or system. Settable off delay and retriggering act only on output
Q4.

Evaluating input circuits / function blocks

The diagram shows three different types of evaluation and the signal flows between inputs
and outputs for single function 1, combination function 6 and dual function 8. The diagram
is an excerpt from the function overview (see page 32).

together linked separate

Function block
runorion 8 1 SINGLE 6 comsl 8 DUo
a (A) (B (A 6

Funktion group

AND ——
Internal logic &
A 4 A 4 A A A 4 v
Off-delay
OFF-DELAY OFF-DELAY OFF-DELAY
Retriggering
ON ON ON
1 1 1 1
OFF OFF OFF
v v v v v

E

ol
ol

— VY O VY VY VY B

8 DUO
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SA-BM / SA-BS Base Modules

Structure and
signal flow

* For input module
functions see page 34ff.

** See control circuit
functions, page 25.

General structure and signal flow using the example of function block 6

Function block .
FUNCTION ieé‘ 6 comsl

Function group 0 @
for application
T B
or or

Ctontrolled @
stop t

Input circuit functions

Sensor connection

Cross-monitoring

CROSSMON CROSSMON

OR* SBus
by input
expansion |NPUTA
weuTs®@ 21 21
AND
Input INPUTA
expansion INPUT B@ & &
RESET A Startu[J Restart
inhibit  inhibit

RESET- =

switch KT’% W ,W

AND
Internal logic &
RESET B S.tar.tu.? Restart
RESET @§K3 inhibit  inhibit
switch _/é
ON ON
or [T-=79
@™ 62 _OFF | _oFF|
ON OFF I
BYPASS** QSTART QsTART
Input INPUTA €
expansion INPUT B =1 21
ENABLE** @
& &
Off-delay Q4 @
OFF-DELAY
Retriggering Q4
*K4 @ oN
o [T-373
TR OFF
Outputs S:‘@ Sf@ Sfa) Sf@
an

45
3,00 6
204 Ne7
10! o8
0° ®9

Applications for ... (e.g. emergency stop)*

Select function block with
FUNCTION switch
Function groups A and B

Controlled stopping possible via off delay

Sensor connection to input terminals
11/12 (group A) or /13//4 (group B) and
supply terminals (clock outputs) X7/X2
With cross-circuit monitoring

OR link with input expansion* OR function
via SBus

AND link with input expansion* signals via
internal safety bus (SBus)

Reset function configuring
(starting/restarting inhibit) for function group
A via terminal S7** (Reset button, bridge or
feedback circuit)

Internal logic module, AND link between
function group B and function group A

Reset function configuring
(starting/restarting inhibit) for function group
B via terminal S2** (Reset button, bridge or
feedback circuit)

OR link with input expansion* BYPASS
function via SBus

AND operation with ENABLE input EN for
external group formation and cascading

Settable off delay for output Q4

Configuring of retriggering via terminal
S3** (bridge or feedback circuit)

Safe semiconductor outputs Q7, Q2, Q3
Q4

22
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SA-BM / SA-BS Base Modules

Input Circuit Functions

OR function of function blocks 1 and 2

Function block

S5
FUNCTION {%:ﬁ:

Function group

@

Input circuit function

CIONCIC)
OR* (13114)| [sBus
by 13/14 or &
Input INPUT Ay -

expansion INPUT B 21

Outputs

@
&
&

®
5
&/
®

The off signal of an input function can be bridged with a OR
signal, for example with an enabling button for setup mode.
All the function blocks offer the possibility to link OR
function signals on the SA-IN input modules (function 7, see
page 41) with base module input signals by logical OR via
the SBus.

Additionally, the single function blocks 1 and 2 offer use of
the OR function on the base module itself via the two inputs
/3 and /4. U,* is expected as the signal. Generation of an ON
signal (H-level) depends on several functions (see "System
Functions", page 48).

The OR function corresponds to an input circuit function
with dual-channel equivalent activation without cross-circuit
monitoring.

With a constant U, signal* on /3 and /4 and outputs Q7 to
Q4 switched on, the outputs remain switched on regardless
of the condition of the monitored safety sensors.

Muting function of function block 3

Function block

:

Fuvorion 58 3 SINGLE
Function group @
Input circuit funktion
MUTING*

by 13/14, +

with Muting indicator 21

output Q3

Outputs

e
e
0@
oS

The muting function is a conditional OR function, with
which for example muting sensors can briefly bridge a light
grille function to allow material to be transported through a
light grille.

Muting is only possible on base modules with single
function block 3, via inputs /3 and /4. U,* is expected as the
signal. Generation of an ON signal (H-level) depends on
several functions (see “System Functions”, page 48).

Output Q3 controls the corresponding muting lamp. If
manual Reset is configured, the Q3 output additionally
indicates via periodical ON/OFF (0.5 s/0.5 s) that Reset is
expected at input S1 (Reset-Required).

The muting function in the base device corresponds to
an input circuit function with dual-channel equivalent
activation without cross-circuit monitoring.

With a constant U, signal* on /3 and /4 and outputs Q7, Q2
and Q4 switched on, the outputs remain switched on
regardless of the condition of the monitored safety sensors.
Muting of a safety function must not be dependent on a
single signal!

*The U, signal can come from
- supply voltage +Uj,
- the Q, semiconductor outputs on the base modules,
- the OSSD outputs of muting light barriers (muting
function only).

| OR function |

=>1-

NOTE

| Muting function |

—
—
—>

MUTING

NOTE
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SA-BM / SA-BS Base Modules

Special function
type 2

Special function
Testable PDF

Special function
two-hand

* For the functions see
also the "Control circuit
function" table on page
28 and the "Function
block overview" table on
page 32).

Configuration

Special functions
Single function 3 and combination function 5 allow the use of special functions that are
activated via a corresponding configuration on control circuit terminal S2.
¢ Single function 3
This function block offers the possibility of monitoring with an external test not only
emergency stop, safety door and non-contact safety device type 4 applications (acc. to EN
61496-x) but also sensors (e.g. non-contact safety device type 2) and potential-free
contacts. When the inputs are activated in this way the test function is activated by
leaving terminal S2 unactivated. Otherwise S2 is bridged with the supply voltage
(functions 3.1 and 3.2, see the “Control circuit functions” table on page 28 and the
“Function blocks” table on page 30).
- Testable sensors on X7-/7 (terminal S2 open):
If time conditions are observed several sensors can be cascaded. Testable sensors
such as non-contact safety device type 2 light barriers (EN 61496-x) have separate
activation inputs on the transmitters. The activation inputs are used to test the sensor
function with a low signal; the base module analyses the response signal generated by
the receiver.
- Testable sensors on X2-/2 (terminal S2 open):
If time conditions are observed up to four sensors can be cascaded. The time
conditions are matched specially for the GM 504S and GM 505S non-contact inductive
sensors (PDF acc. to EN 60947-5-3) made by ifm. The connection is only available on base
modules, not on input modules.
If one of the inputs /7 or /2 in not used a bridge must be installed to the respective
control output.

Inputs /3//4 can be used as muting inputs specially for use with light grilles. They are
AND-linked to one another and OR-linked to the other inputs. The muting inputs only act
if the corresponding internal output signals of the Reset function Qg4z; On the base
module were previously high (see also pages 23 and 48).

Output Q3 functions as a muting lamp output and as sigalling output , Reset-
Required”. In this single function off delay for controlled stopping and retriggering act
only on output Q4.

e Combination function 5

Function group B can be used to monitor normal two-hand operation (synchronous
operation of two buttons within 0.5 s, function 5.1*) or two-hand operation in jog mode
(function 5.2*), e.g. for clearing a system. Here an output signal is only generated while
the controls are being pressed. Jog mode is restricted to 5 s. Releasing both controls
resets the time; repeated Reset is possible.

To activate jog mode terminal S2 remains unactivated. For other two-hand and safety
door applications S2 is bridged with the supply voltage +Us,.

The two-hand function with two NO contacts cannot be used for operating presses,
because the safety level usually required (category 4) is not achieved. Function block 4
should be selected for press operation (EN 574 Type IIIC).

Single function 3.2 Combination
function 5.2

S2 and supply voltage
unbridged @ l ON l ON

Single function 3.1 Combination
function 5.1

Bridge between S2 and
supply voltage OFF | OFF

24
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SA-BM / SA-BS Base Modules

Control Circuit Functions

You can set the Reset behavior of the base modules by configuring terminals S7/S2 and
connecting Reset buttons, bridges or feedback circuits from external contactors/relays.

e ON Starting lockout

When power is switched on and the inputs are in safe state the base module expects a
Reset (if restarting inhibit ON) or actuation on at least one input circuit (if restarting
inhibit OFF).

The enabling input does not act as an input circuit on the monitored sensors, i.e. the NOTE
starting inhibit is not canceled by switching the EN signal off and on again. In combination
functions 5, 6, 7 the starting inhibit in group B is not canceled by a signal change on the

Reset function in group A; the signal change must occur in group 5.

e OFF
The outputs switch on immediately after power is switched on and the inputs are in safe
state.

e ON | Restarting lockout

For resetting the safety function after a safety event the base module expects the Reset
button to be operated. This realizes the required manual Reset after emergency stop (or
switching back on after the safety zone has been entered and left again).

The Reset button must be operated for between 50 ms and 5 s. In combination functions NOTE
5, 6, 7 the restarting inhibit in group B must always be canceled by the Reset button.

In function 3, the expected Reset signal is indicated via blinking output Q3 (Reset-

Required).
e OFF
Automatic Reset after safety event and restoration of safe state of inputs.
Elimination of a cross circuit is also immediately defined as restoration of safe state of NOTE
inputs.
The Reset function of manual and automatic Reset is defined by connecting terminals Reset function

S1/582 with supply voltage +Uj or the module’s own clock output X7. (Here terminal S7 is
shown; in functions with separate evaluation of function groups A and B terminal S2 and
clock output X2 are used equivalently for group B; see the table on page 28).

Starting inhibit  Restarting inhibit
¢ Manual reset

Reset button and feedback
circuit between S7 and
supply voltage @ ON ON

¢ Automatic reset

Bridge or feedback circuit o 1
between S7 and clock
output xn 9 OFF OFF
During the configuration phase (after power on) of manual Reset (with Reset button) the NOTE

corresponding S output must be open or connected to a high-ohm output (e.g. a PLC).
High or low potential will result in incorrect configuration.
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SA-BM / SA-BS Base Modules

| Release delay

0 i©

OFF-DELAY

NOTE

Retriggering

| On the front of the base modules you can set a off delay of 0..5 s, 0..50 s or 0..5 min,

depending on the device version. In position O release time = t; for undelayed outputs (see
Technical Data, page 15). Depending on the selected function block, the off delay acts on
outputs Q3 and Q4, only on Q4, or on none of the outputs.

In functions without off delay (4 and 5) the delay switch must be set to 0 s, otherwise a
fault will be indicated. Contactors and/or relay output modules connected to the delayed
outputs are monitored separately via the feedback circuits (see “Control Circuit Functions”,

page 28).

The behavior of off delay (retriggering) can be influenced by configuring terminal S3.

e ON
If the safe input state (“good state”) of
the input circuits is reached again
before the delay has expired, the
delayed output circuits do not alter and
the delay time is reset (@).

In restarting inhibit mode the Reset
button has to be actuated additionally
during retriggering time (@).

Example: In automatic mode the safety

Bridge or feedback
circuit between S3
and clock output X7

© Auto mode (restarting inhibit OFF)

Inputs _|_|

[&— OFF-DELAY 4"

Delayed
output Ox

EXAMPLE . ® Manual mode (restarting inhibit ON)
door is opened and the off delay starts
for the corresponding enabling paths. If Inputs = I I |
the door is closed again before the time Reset button (| m |
has expired the enabling paths do not Delagd LT
shut down and the machine continues to output Ox — OFFDEAY —] l— OFFDELAY 4,‘
operate without interruption.
e OFF
Regardless of the state of the input jromnmmmmmm— 1 Bridge or feedback
circuits, the delayed output circuits open ﬁ circuit between S3
after expiry of the off delay time @ @ and supply voltage
(© and O).
© Manual mode (restarting inhibit ON)
With automatic Reset and “good state”
before expiry of the off delay time, the Inputs gy
delayed output circuits shut down for Reset hutton I M
400 ms and then switch on again (@). Delagd I p
output Ox [ DFFDELAY —
Example: In manual mode the
EXAMPLE emergency stop button is operated and O Auto mode (restarting inhibit OFF)
the off delay starts for the corresponding
enabling paths. If the emergency stop Inputs I
button is released before the time has Delayed | I
expired and the Reset button operated, gt b < DDA —>
the enabling paths shut down anyway.
The delay time must expire before © Auto mode (restarting inhibit OFF)
enabling via the Reset input is possible
again. Inputs 1
Delayed
uutnrll I €— OFF-DELAY »H% 400 ms
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SA-BM / SA-BS Base Modules

Control Circuit Functions

Control inputs | The table provides an overview of the use of control circuit terminals in connection with

the selected function block:

¢ S1 - Reset function (RESET), feedback circuit monitoring (FEEDBACK)
e S2 - Reset function, special functions, feedback circuit monitoring

e S3 - Retriggering (RETRIGGER), feedback circuit monitoring

NOTE Control inputs S7 and S3 must always be connected.

Reset, feedback and retrigger

S1 S2 S3
FUNCTION RESET FEEDBACK* RESET FEEDBACK* RETRIGGER FEEDBACK*
Q Switch position not allowed
0.
1'4’ Man. / Q1/Q2 unactivated Q3/04 Q3/04
Auto
2, LA B
Man. / Q1/Q2 unactivated Q3/04 Q3/04
Auto
3.
Q \AB 01/02 | *Us — FUNCTION 3.1 04 0
Man. / open — FUNCTION 3.2%*
Auto
o D
e Man. / Q1/Q2 unactivated No function Q3/0Q4
Auto
SR/ ;] (B} |
Man. / Q1/Q2 | +U; — FUNCTION 5.1** No function Q3/04
Auto open — FUNCTION 5.2**
S0
Q Man. / Q1/Q2 @ Q3 Q4 Q4
Man. / Auto

Auto

A 0

o]
@ Man./ Q1/02 | & 03 Q4 Q4
Auto
Man. / Q1/Q2 @ Q3 Q4 Q4
°8 Man. / Auto
Auto
a Switch position not allowed
‘9
NOTE * With off delay O s all the associated outputs of the group do not switch back on until all

feedback circuits in the group are closed.

** For special functions see page 24.
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I

Reset and feedback - activation of control inputs S7 and S2 Feedback
S1 S2 via §1, S2
Without With Without With
FEEDBACK FEEDBACK FEEDBACK FEEDBACK
Bridge or Bridge or
feedback circuit feedback circuit
Q1/Q2 Q3

Moo | & @ 6O & e & &

Automatic reset
without starting

inhibit
Retrigger and feedback - activation of control input S3 Feedback
s3 via S3
Without With
FEEDBACK FEEDBACK
Bridge or
feedback circuit
Q1/Q2 resp. Q4
Retrigger OFF ‘ &33)
Retrigger ON
In functions without cross-circuit monitoring (see “Function Blocks — Overview"”, page 32) NOTE
dynamic signals on outputs X7 and X2 are generated only during the configuring phase after
power on.
During the configuration phase (after power on) of manual Reset (with Reset button)
the corresponding S output must be open or connected to a high-ohm output (e.g. a PLC).
High or low potential will result in incorrect configuration.
In order to monitor external contactors (FEEDBACK) that may be connected to outputs Q7 - Feedback circuit

Q4 the NC contacts of the respective contactors or output expansions must be connected monitoring

in series with the associated control inputs (see the tables here and page 49).
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Function blocks

FUNCTION Function Application e.g.
group

Switch position not allowed

Emergency stop, safety door, 4-wire switching mat
@ Dual-channel NC/NC with cross monitoring, stop category 0

OR
Safety door monitoring with electromagnetic switches,
@ valve position monitoring
Dual-channel NC/NO with cross monitoring, stop category 0 and 1
OR

3.1* Non-contact safety device type 4, emergency stop, safety door
Dual-channel NC/NC, single-channel NC, stop category 0 and 1

@ 3.2* PDF, Stop category 0 and 1
Non-contact safety device type 2, Stop category 0 and 1

Muting

Two-hand function EN 574 Type IIIC, safety door
2x dual-channel NC/NO with cross monitoring

6

* For special functions

see page 24. Emergency stop, safety door

Dual-channel NC/NC with cross monitoring

5.1* Two-hand function EN 574 Type IlIA
NO/NO with cross monitoring

5.2* Jog mode with 5 s operating time restriction
NO/NO with cross monitoring

Emergency stop, safety door
Dual-channel NC / NC with cross monitoring, stop category 0 and 1

Emergency stop, safety door

Dual-channel NC / NC with cross monitoring, stop category 0 and 1
Emergency stop, safety door, non-contact safety device type 4
Dual-channel NC/NC, single-channel NC, stop category 0 and 1
Emergency stop, safety door, non-contact safety device type 4
Dual-channel NC/NC, single-channel NC, stop category 0 and 1

Emergency stop, safety door, non-contact safety device type 4
Dual-channel NC/NC, single-channel NC, stop category 0

Emergency stop, safety door, non-contact safety device type 4
Dual-channel NC/NC, single-channel NC, stop category 0 and 1

©@ O ®O® & ©®© ©

L) (d
,’0‘, Switch position not allowed

30 Wieland Electric | BA000256 | 1/2009 (Rev. F)



SA-BM / SA-BS Base Modules

Function block terminal assignment

Terminal
assignment Q1 Q2
X1-1
X2-12 NO NO
U —13 DELAY DELAY
U, - 14
X1-1
X2-12 NO NO
DELAY DELAY

U,-13
u,-14
U, -1
U.-12

(PDF)  X1-11 NO NO

(Type 2) X2 -12 DELAY DELAY
u,-13
U, - 14

**X1-11 (NO contact)
X1 -12 (NC contact) NO NO
X2 - 13 (NO contact) DELAY DELAY
X2 -14 (NC contact)
X1-1 NO NO
X2 -12 DELAY DELAY
X1-13
X2-14
X1-13
X2-14
X1-1 NO NO
X2-12 DELAY DELAY
X1-13
X2 -14
U, -1 NO NO
u,-12 DELAY DELAY
u,-13
U, - 14
U, - NO NO
U,-12 DELAY DELAY
u,-13
U, - 14
U, - Signal from Q, or U; or semiconductor outputs from sensors

QE - Cross-circuit monitoring

Output function / off delay

Q3

OFF-DELAY

OFF-DELAY

NO
DELAY

Muting lamp/
Reset-Required

NO
DELAY

NO
DELAY

NO
DELAY

NO
DELAY

NO
DELAY

Q4

OFF-DELAY

OFF-DELAY

OFF-DELAY

NO
DELAY

NO
DELAY

OFF-DELAY

OFF-DELAY

OFF-DELAY

In combination functions 5 to 7 the signals on I1, 12 shut down all outputs Q1 to Q4, the
signals on 13, 14 shut down only the outputs Q3 and Q4.

** not actuated

NOTE
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Function Blocks - Overview

Function block
FUNCTION 233,
1

o8
9
Function group

Application example
Cat. acc. to EN 9 4;1

1 SINGLE

>

or 3

or 2
Stop category. 1 n
(Controlled Stop) I@

Input circuit functions @)—T—()
Sensor connection g l' g
Synchronous time “
m}:)nitoring @ @
Cross-circuit
monitoring CROSSHWON

MUTING**
by 13/ 14,

Output Q3 for indicator
Muting/ Reset required

OR** SBus AB
by 13/14 or +
input INPUT A :
expansion INPUTBo 21

AND SBus AB
Input INPUT A
expansion INPUTB® %

RESET AB, FB Q1/2 Startup  Restart
RE.tSET @ﬁm inhibit  inhibit
switcl I—ON I—ON

or =
OFF|  OFF

AND
Internal logic

Special function

or

BYPASS**** QsTART
Input INPUTA & I
expansion INPUT B >1

ENABLE** & |

&

Off-delay 3

OFF-DELAY

Retriggering, FB Q3/4

or ':""' 1 1
K3/4 OFF

.
SAFE SAFE, :

I

Outputs

@ @
[SBus AB Internal safety bus for function group
AorBor AB

*K1/2 Bridge or feedback circuit Q1/2
*K3/4 Bridge or feedback circuit Q3/4

2 SINGLE
a D .
IX Tﬁd POSITION :ﬁ N

1

4 SINGLE

5

m

=

=
e

CH2 "

CCROSSMON

1
SBus AB SBus AB SBus AB
+
>1 >1 >1
SBus AB SBus AB| SBus AB
& & &
} / }
Startup  Restart Startup  Restart Startup  Restart
inhibit ~ inhibit inhibit  inhibit inhibit  inhibit
ON ON ON ON ON - OFF
X
OFF | OFF OFF |  OFF TRES)
TEST
OFF
[ on
QsTART Qs7ART QsTART
| | |
21 21 >1
& & &
4 ¥ ¥
OFF-DELAY OFF-DELAY
ON ON
| | 1 5 K3l
OFF OFF
. v v y n v . . v v

VY VO Y VO ©H Y
@ @ @ @
**For signal supply to MUTING and ****BYPASS limited to max. 60 s.

OR inputs 13/14 see page 23.
@ Signal Ux from supply voltage +Us or the Qx

*K3 Bridge or feedback circuit Q3 **For signal supply to ENABLE input  semiconductor outputs on the base module or the
*K4 Bridge or feedback circuit Q4 EN see page 50. OSSD of light barriers/light grills.
32

Wieland Electric | BA000256 | 1/2009 (Rev. F)



SA-BM / SA-BS Base Modules

|
l MA)@S:
(XX
&2 8-®

LA LE

CROSSMON CH2 CROSSMON

SBus A

>1 >1

SBus A

& &

J \4
Startup  Restart Startula Restart
inhibit inhibit  inhibit inhibit
[ov [ov [ov o)

ix
OFF |  OFF
— |
&
s 4
tmax
5s
_OFF |
[on

QSTART Qsmart

[stuse  |lspuse

>1 >1

| e |

& &

A 4 A 4

TSy |
DY VY

@ @ @ @

Function block
3,586
FUNCTION in:_e:’.

*9

Function group

Application example
Cat. acc. to EN 9 4;‘1

o 3

or 2

Stop category 1
(Controlled Stop)
Input circuit functions

Sensor connection

Cross-circuit
monitoring

OR**
by input
expansion |NPUT A 7Y
INPUT B
AND

Input INPUT A
expansion INPUTB®

RESET A, FB Q1/2

RESET ;;1/2
sien (KR o [on

(4]
TE

OI' EI

AND
Internal logic
RESET B, FB Q3

RESET
switch

BYPASS****

Input INPUTA
expansion INPUT B

ENABLE***
Off-delay Q4

Retriggering, FB Q4

Outputs

Starting inhibit ON: Manual Reset after supply ON.
Starting inhibit OFF: Automatic Reset after supply ON.
Restarting inhibit ON: Manual Reset after safety event.
Restarting inhibit OFF: Automatic Reset after safety event (see page 25).

(B)

(A)

(B
=

8

0
El

= =3 =
3 ﬁ T;:d TYPE 4 TYPE4 T;:d
TE E 2EH E
*EH *E *E rHE
& r® ®
@@ @@ ,«(‘m F@@ .«(‘Q
2 iy L@ W S
I 1 I I I
Tl Tia T s
I, I, T T I3 T =
RSN m' :UX'[EE) ®%®%
SBus A
21 >1 21 21 >1 >1
SBus A SBus B SBusA SBus B
& & & & & &
} } /
Startup  Restart Startup  Restart Startu;) Restart
inhibit  inhibit inhibit  inhibit inhibit ~ inhibit
fov [on fon [on
OFF| OFF |  OFF OFF|  OFF
1 1
& &
¥ ¥ 4
Startup  Restart Startur Restart Startup  Restart
inhibit  inhibit inhibit  inhibit inhibit  inhibit
fov [on fov  [on. fov [on
LOFF|  oFF| _OFF | oFF| _OFF | OFF|
QsTART QsmaRT QsTART QSTART QsTART QsTART
[stusa|  [fsouse| sl [stwE | [[swA |
>1 >1 >1 >1 =21 >1
& & & & & &
4 L 4 4 4 4
OFF-DELAY OFF-DELAY OFF-DELAY
ON ON ON
| | |
OFF %Fﬂ OFF

PO VY VY VY VY VY

@ @ @

Retriggering ON: Delayed outputs remain in ON condition if safe
state of inputs has been restored when the delay has expired.
Retriggering OFF: Unconditional time delay period (see page 26).
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Connection
diagram

Notes

Accepting
configuration

Input Module Data

e SA-IN Input Module

The input module adds additional input circuits or logic
functions to a base module on its left (SA-BM master or
SA-BS slave). You can operate several input modules on
one base module.

There are two function groups, A and B, each with
four inputs and four sensor supplies. You can set one of
10 functions for each group independently, using the
rotary switches on the front. The configuration will be
permanently saved in the master base module. The
device operates as a slave on the internal safety bus.

(e

_ el ___
HRAE i
1 1
1 1
| |
] ]
INPUT A OUTPUT A
stos [ weura weurs[ ]| sbus
INPUT B OUTPUT B
i ol
1 =1
] =1
o I A E e!
X5 %6 [X7] %8

SA-IN

The controller category (EN 954-1) or SIL (EN 61508) depends on the external circuitry,

the wiring, the choice of control devices and their location on the machine.

e The rotary switches for selecting function must only be adjusted when power is off.

e Never connect or disconnect modules while the operating voltage is switched on.

¢ Internal samos module addresses are assigned automatically when the system starts up.
Manual addressing is unnecessary (and not possible).

e The safety system must be installed in an enclosure with at least IP 54 protection.

¢ Input modules are always assigned functionally to the next connected base module to
the left. Each base module forms a subsystem within the overall system (sometimes
together with associated input expansion modules; see diagram on page 8).

e Base modules and input modules are uniquely coded depending on their subsystem (see

diagram on page 8).

Accepting the system configuration
For accepting the system configuration see page 19.

34
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SA-IN Input Module

SA-IN

Function

Function display

Controls

Terminals

Max. number of modules / status in system

Input module in the samos system
11 green LEDs, 1 red LED

2 10-position switches
Plug-in terminals with screws / spring force
12/ slave on SBus

Technical data

Power circuitry (internal) Min. Typical Max.
Operating voltage Ug, DC 19.2V 240V 30.0V
Residual ripple 3.0 Vg
Rated power, DC 1.2W
Input circuit (/7..18) Min. Typical Max.
Input voltage, Ug (HIGH) 150V 300V
(LOW) 5.0V 5.0V
Input current, I¢ (HIGH) 23 mA 3.0 mA
(LOW) -2.56 mA 0.15 mA
Cyclical peak input current, g peax 15 mA
Input capacitance, Cy 200 nF
Input resistance, Ry 8 kQ
ON period*, tg 70 ms * For the times see the
OFF period*, t, > tay function diagrams at the
Break time of Ug (HIGH) 1.0 ms end of the table.
Break time period 20 ms
Synchronous time tg
Functions 3, 5 0.8s
The sum of currents,
Output circuit (X7.. X8) Min. Typical Max. which are drained from
Output voltage 18.0 V 30.0 V all input modu/js of one ’
Output current in sum 150 mA Zf:gsnins:fﬁgt?)fergs
W!re capacnance, C, 1000 nF 600 m/‘i_,
Wire resistance, R, 100 Q
Short-circuit behavior Absolutely short-circuit-proof
* Signal changes are not
Input test tn, typ. to, typ. trp, typ. detected during the test
Test pulse width*, ty, puise.
Test duration**, tp x o
Functions 1, 2, 3, 4, 5, 8 12 ms 20 ms H/;g?;i‘gﬁ;’gfg;;"tm
Test pulse period, trp, typ. 192 ms detected during the test.
For the times see the
Response times Min. Typical Max. function diagrams at the

Response time***, t,y (normal operation)
- Function 1

- Functions 6, 7

- Functions 2, 3,4, 5, 8

end of the table.

33 ms

17 ms

13 ms *** The response time t,,
is the time between the
output signal arriving at the
input terminals and the
semiconductor outputs of
the associated base
module actually being shut
down. The time is
independent of the
number of input modules
connected to the base
module.
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Technical data

Input Module Data

Safety parameters

at ambient temperature Tg +55 °C

PFD 9.2x10°
PFH 6.1x 10° h"
SFF 96 %

DC 93 %
General data

Isolation

Power circuitry — input circuit no

Power circuitry — output circuit no

Input circuit — output circuit no
Connection diagram KS 260-1-3
Weight 0.13 kg
General technical data See page 66
Order numbers See page 70

Function
diagrams

t;, : Test pulse width
t;, . Test duration
t,» . Test pulse period

t. - ON period
t, : OFF period

Q,,: see page 47

Input test function diagram (with cross-circuit monitoring)

Output Xx
Output Xy
Input I [ I
Input ly
— ty —)| — ty - — ty -
— tp —)| — tp -
l— approx. 0.5 x ty, e approx. 0.5 x ty, -

Input circuit function diagram (equivalent activation)

Input 11 [

Input 12

Q,, (good state)

36
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Interfaces and Operation

OSSe

o00OS

Terminals
e /1,12 13 /4

o X1, X2, X3, X4

Inputs for connecting sensors
(function group A)

Outputs only for input circuit supply
and control of the module’s sensors
(function group A)

[ X1 ] X2 | X3 | X4 e /516,17, 18 Inputs for connecting sensors
R BN | | | (function group B)
-l A I.Z | I? o o X5, X6, X7, X8 Outputs only for input circuit supply
p—— w wieland '
i IR . and control of the module’s sensors
el 3 23.--.?;.- < (function group B)
— 1 0 B‘.@:g a4 e SBus 10-pin connector for safety bus
— INPUT A (male and female)
—ry { TERNE e NS ML
= rm Switches / buttons
;_ ) ¥ 2;".4--.?7 f e INPUT A 10-position rotary switch for setting
g 10'.0:5 B 1 s INPUT B an input circuit function
=3 E SAIN (function group A or B)
|- 2 LEDs
15 | 6| 17 !8‘ e /1..18 (green) Display corresponding inputs
BN BN BN | e PWR (green) Supply voltage
X501 % | X7.1 X8| e QA (green) Overall display of inputs /7../4
(function group A)
e QB (green) Overall display of inputs /5../8
: (function group B)
o FLT (red) Display defective operating states
(see FLT blink codes on page 63)
e PWR on Power supply to module electronics is on
e /7-18 on H-level on corresponding input

e /1, 12 flash simultaneously Cross-circuit between /7 and /2
e /3, /4 flash simultaneously Cross-circuit between /3 and /4
e /5, /6 flash simultaneously Cross-circuit between /5 and /6
e /7, I8 flash simultaneously Cross-circuit between /7 and /8

e /1, 12 flash alternately
e /3, 14 flash alternately
e /5, 16 flash alternately
e /7, 18 flash alternately
e /1 or /2 flashes

Sequence erroron /71, /2
Sequence error on /3, /4
Sequence error on /5, /6
Sequence error on /7, I8
Synchronous time error. The input that flashes is the one

that achieves good state too late.

e /3 or /4 flashes

Synchronous time error. The input that flashes is the one

that achieves good state too late.

e /5 or /6 flashes

Synchronous time error. The input that flashes is the one

that achieves good state too late.

e /7 or /8 flashes

Synchronous time error. The input that flashes is the one

that achieves good state too late.

e QA on

e QB on

o FLT off

Good state of AND-linked input pairs /7//2 and 13/14
(function group A)

Good state of AND-linked input pairs /5//6 and 17//18
(function group B)

No fault states

| Meaning of LEDs
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Input Circuit Functions

You can set one of 10 input functions (0-9) for each function group using the /NPUT A and

INPUT B rotary switches on the front. The input signals are evaluated internally (depending

on switch position, for example for cross-circuit and simultaneity) and passed in groups on

the safety bus to the base module to the left. There they are linked logically with the

corresponding function group A or B. Several input modules can be assigned to one base

module. The effect of the input module groups on the associated base module depends on

the function block set there.

¢ Function blocks 1 - 4: the inputs of both function groups on the input module (A4 + B) will
act together on the selected base module function (AND operation).

¢ Function blocks 5 - 8: the inputs of both function groups on the input module A resp. B
will act separately on the respective group on the base module function.

Evaluating inputs

* Maximum control Sensor Evaluation Application INPUT A Cat.
category (depends on connection e.g. INPUT B up
sensor, wiring and -
/'nsta//atio_n). P/eas'e also - Single-channel ? 1 2
;g;it?;’”f"”"a”"" on — All four inputs of each function group (4, B) are e i
IN single-channel and linked by a logical AND. The =
inputs /, expect test pulses, which are generated
on the associated outputs X,.
_TEST _ Single-channel testable sensors TEST 1 2
*:EIFF:BE' Type 2 non-contact safety devices (light | ll;l
IN barriers) TYPE 2
*‘Eﬁ%}l Testable sensors (e.g. type 2 non-contact :ﬁ:
LWI‘I‘V“‘ safety devices) are monitored. All four inputs of : L<U>
each function group (4, B) are single-channel =
and linked by a logical AND. The inputs /,
expect test pulses, which are generated on the
associated outputs X,. You can also cascade
several light barriers. Also observe the test
pulse data for the sensors (non-contact safety
device, PDF, ...) and the samos module!
** Pairs of inputs T Dual-channel equivalent 3/2 4
ﬁ’/‘gﬁ; ,'7“(; 3 —Lrl (with cross-circuit monitoring, ?I
Group B- IN with/without synchronous time monitoring 1 —
15/16 and 17/18. [1 s)
] Two pairs are formed from the four inputs of a
CHI function group (e.g. group A: /7//12 and 13/14)**.
G| A valid ON signal is only generated if ON state
TeH2 is present at both inputs of a pair and both
were previously in OFF state (L-level) (flipflop).
Both pairs are then linked by a logical AND.
- Dual-channel equivalent 6 3
—L;—I (without cross-?:ircuit monitoring) ?I
IN As above, but without cross-circuit monitoring. —
I Can also be operated as dual-channel three-
?I\:l:: wire circuit.
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Sensor Evaluation Application INPUT A Cat.
connection e.d. INPUT B up to*
Dual-channel non-equivalent 5/4 4
i (with cross-circuit monitoring,
IN with/without synchronous
:_______-i time monitoring 1 s)
[@? Two pairs are formed from the four inputs of a I
function group (e.g. group A: /7//2 and
k 13/14)**. B
CROSSHMON A valid ON signal is only generated if ON state ':§H>
CH1 (H/L-level) is present at both inputs of a pair SAFE
tsyrm and both were previously in OFF state (L/H-
CH2 level) (flipflop). Both pairs are then linked by a POSITION
logical AND.
Q Dual-channel equivalent, — 6 4
é_ Semiconductor activation, ::
IN positive switching TYPE 4
Two pairs are formed from the four inputs of a
function group (e.g. group A: /7//2 and
13/14)**.
A valid ON signal is only generated if ON state
is present at both inputs of a pair and both
were previously in OFF state (L-level) (flipflop).
Both pairs are then linked by a logical AND.
OR 7 3
21: (without cross-circuit monitoring) Ii.-
IN Two pairs are formed from the four inputs of a SETUP
@_ function group (e.g. group A: /7//2 and SAFE
@5_"\‘ 13/14)** Y OSI{; ’ A
A valid ON signal is only generated if ON state
-{:: (H-level) is present at both inputs of a pair and
IN both were previously in OFF state (L-level)
(flipflop). Both pairs are then linked by a logical
_/{ OR. The result of this function is used in the
IN

CROSSMON

=
—

IN

When cross-circuit is detected the whole group (A or B) is shut down.

base module to suppress an OFF signal.
For the OR function see page 48.

BYPASS

(with cross-circuit monitoring)

A pair is formed from the first two inputs of a
function group (e.g. group A: /7//2)**. A valid
ON signal is only generated if ON state (H-
level) is present at both inputs of the pair and
both were previously in OFF state (L-level)
(flipflop). The result of this function is used in
the base module to force an ON signal of
duration limited to 60 s. For the BYPASS
function see page 48.

NOTE
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Input Circuit Functions

Standard Standard functions 1 to 6
functions Functions 1 to 6 allow input expansion for standard functions such as emergency stop,

light grille, valve position monitoring, etc. The signals are AND-linked with the base
module function blocks. The configuration of input terminals /7 to /4 (function group A)
and /5 to /8 (function group B) can be set separately. In switch position 0 unused inputs do
not need to be connected. In all other switch positions any unused inputs must be
connected in such a way as to correspond to the indicated good state of the selected input
circuit function of the respective function group on the input module.

The output signal Q, or Qg from function group A or B is generated from paired AND-
linked inputs. The exception is function 1, where all inputs are AND-linked. See also
"Evaluating inputs”, page 38.

e

Output signal Q,* /7 & /2& /3 & /4 (17+/2)&(13+14)
Output signal Q,* /5& /6 & /7 & I8 (15+/6)& (/7 +18)
Connection

Single-channel
—~ AC o o
IN

TEST Single-channel
E»R'  Testable sensors L
IN NC/semiconducto
P
T Dual-channel
—44—' equivalent ® ® ®
IN NC
Dual-channel
_ i~ non-equivalent ® ®
N NC/NO
Q Dual-channel
é_ Semiconductor ®
IN positive switching
Dual-channel

H
ﬂ::: Three-wire o

IN NC
Cross-circuit
’1 monitoring o ) () o
CROSSMON
CH1 Synchronous
Isme  time monitoring o ®
CH2
Not used
n.c ()

*& : AND-linked input pairs
+ : Combination of flipflop + AND link; see "Evaluating inputs”, page 38.
Terminal assignment see page 43.
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OR and bypass logic functions - functions 7 and 8 Logic functions

In functions 7 and 8 the signals from the input expansion are OR-linked with the base

module function blocks. This makes it possible to create safety functions, e.g. for setup

mode, for clearing parts of a system or for safe position monitoring. The configuration of

input terminals /7 to /4 (function group A) and /5 to /8 (function group B) can be set

separately.

¢ OR function 7 overwrites the input circuit of the associated base module. The function
prevents switching off (e.g. setup mode with enabling button for temporary bridging of
safety door functions) or is used alternative to good state of the safety sensor.

¢ Bypass function 8 switches the outputs on regardless of their previous control state.
The function is restricted to max. 60 s. Input pairs /3//4 and /7/I8 are inactive; they do
not have to be connected.

The bypass signal should be generated only by a particularly deliberate action by a person NOTE
with a view into the system (e.g. by using a lockswitch). The bypass instruction is canceled

by the deactivated £/ enabling input of the associated base module. For the OR and

bypass functions see page 48.

s & A6 @
INPUT B g

OR Bypass Expansion
Output signal Q,* (/7 +/2)21(/3+/4 (17T +/2) 17 12 13 /4
)
Output signal Q,* (/5+/6)21 (/7 +/8 (I15+16) 15 16 17 I8

)

Connection

@_ Dual-channel Explanation on
next page

Semiconductor [ )
IN  positive
switching
. Dual-channel
'{:— Three-wire o
IN NO
Single-channel
—4 wo [
IN
=S Dual-channel
—+—— equivalent o
IN NO
Cross-circuit
’1 monitoring [ ]
CROSSMON
Input expansion
ADD P
IN

Time limit
timit

*21 : OR-linked input pairs
+ : Combination of flipflop + AND operation; see "Evaluating inputs”, page 38.
Terminal assignment see page 43.
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Expansion
function

EXAMPLE

Input Circuit Functions

Input expansion - function 9

Function 9 assigns the inputs of the function group to the respective other group and takes
on their input circuit function. Thus with one input module you can expand function block
A or B in the base module by 8 single-channel or 4 dual-channel sensors with the same
input circuit function (e.g. 8x emergency stop or 4x NC/NO electromagnetic switch.
Function 9 must only be selected for one of the two function groups. Otherwise a device
error will be detected and the FLT LED will flash.

Settings: Input module  INPUT A Function 9 (input expansion)
INPUT B Function 3 (dual-channel with cross-circuit
monitoring and simultaneity monitoring)
Base module FUNCTION 6

Result: Function 6B on the base module is expanded by the 4 dual-channel inputs
on the input module

With switch positions 0 to 6 there is an AND link in the base module; for switch positions
7 (OR) and 8 (BYPASS) there is an OR link. For the effects of input module function groups
A and B on the associated base module see page 38.

Example for the interaction of base and input modules

(e (ele]e

Group 1

sei
i I
J.L

SA-IN

VJ""

ubsystem 1 Subsystem 2

Input modules act only on the next base
modaule to the left, with which they form a

HHEEIHRL coded subsystem. The red digits designate
ﬁ%.?"‘“: 7' | the set functions.
my B _::_ji Subsystem 1: INPUT A and INPT B of the
I:m“:_}% ::u: ‘ input module act together with base module
g S— e ] function group AB on the four outputs
(8 [8 | net 8|8 Beil 588
o107 o3 el arfoz ool e T o (green)
bed0 .
S Subsystem 2: INPUT A of the input module
e R acts together with base module function

group A on output group A (blue); INPUT B
acts together with function group B on
output group B (pink).
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SA-IN Input Module

Terminal Assignment

The assignment of outputs X7 to X8 to inputs /7 to /8 depends on the selected input circuit
function. The functions of groups A and B can be set independently.

Unused inputs must be bridged according to the illustrated good state. NOTE
INPUT A/ INPUT B Input terminal pairs Input terminal pairs
function group A function group B
All i f . .
K A/Igg:}; g ugr:g:gd n.c. n.c. terminals n.c. terminals
4x single-channel T
1,4’ with testing T X1-11 X2-12 X3-13 X4-14 X5-15 X6-16 X7-17 X8-18
4x single-channel = __TesT _ * Non-contact safety
with testable *EFHE? X111 X2-12 | X3-13  X4-14 X5-15 X6-16 X7-17 X8-18 device type 2.
sensors* IN B
2 2x dual-channel ~ —Jy—  X1-I1 X3-13 X5-15 X7-17
0 Cross monitoring _TI\Tr X2-12 X4-14 X6-16 X8-18
3, 2xdual-channel 7 yq g X3-13 X5-15 X7-17
: Crossmonitoring . i ) X4-14 X6-16 X8-18
Synchro-check IN X2- B B B
g 2x dual-channel — X1-I1 X3-13 X5-15 X7-17
e Cross monitoring —TI\T— X2-12 X4-14 X6-16 X8-18
2 (2:" dual-channel —__ =y |y X3-13 X5-15 X7-17
Q: Crossmonitoring i ) ) X4-14 X6-16 X8-18
Synchro-check IN B B B B
8 2x dual-channel gsg Qg -1 Qg -3 Qlg -5 Qlg -7
g Semiconductor IN QzSensor -12 02Sensor -14 QZSensor -16 OzSensor -18

2x dual-channel fE{: Uy -1 Uy -13 Uy -15 Uy -17
Three-wire N Uy -I2 Uy -14 Uy -16 U, -I8
. I f U Uy -I3 Uy -15 Uy -I7

2 | - h | X X X X
R . Uy -12 Uy -14 Uy -16 Uy -18

N
OR O1Sensor -11 _ Q1 Sensor -15 _
0-7 2x dual-channel ég 02 12 7 Qsonsor 13 0" (o Qlgongor 17

Sensor ~ 1 Sensor 1
semiconductor IN Q2 14 Q2 18

Sensor ~ Sensor ~

OR / MUTING - Uy -1 Uy -15 For the Uy voltage see
2x dual-channel '{:_ Uy -12 1 Uy -13 Uy -16 1 Uy -17 page 22.
Three-wire IN Ux-14 Ux-18
OR _/_{ Ux :; U, -I3 Ux :‘Z Uy -17
2x single-channel N Ux - T u,-14 Ux - T U,-I18
?:Zﬁ;ihannm —— X1-n 13 n.c. X5-15 17 n.c.
(D:s [ duatchannel . | X2-12 14 n.c. X6-16 18 n.c.
0 Input expansion ADD Function as INPUT B Function as INPUT A
g IN
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SA-OR-S1 / SA-OR-S2 Relay Output Modules

Relay Output Module Data

e SA-OR-S1 Relay output module with 2 relay groups K1, K2
e SA-OR-S2 Relay output module with 1 relay group K1

Relay output modules expand an existing base
module with potential-free output circuits. Each

' potential-free output circuit comprises the series-
: connected relay contacts of two redundantly
%&\ S . operating positively driven relays and can be used up

LG

41| tocategory 4 (EN 954-1).

3 The passive relay output expansions do not
operate as slaves on the internal safety bus. Instead
g"""’% they are integrated in the functions by wiring.

! » HIm f
|
SA-OR-S1 SA-OR-S2

Connection
diagram o B[B[B[4 —— o RN .
i V4] V1 [¥24] ¥3 i , ] ,
I I
] YIY3 YI4YH4 13233343 ] : ¥l Y4 1323 :
! ! : !
K283 fmm ==X oA
; i ; ; +4V - ;
| = ! BI Y2 (infernal) 14 24 z!
| [Ev]ev __g! L [Ew __2!
4[24 4] |
SA-OR-S1 SA-OR-S2
Notes e The controller category (EN 954-1) or SIL (EN 61508) depends on the external circuitry,

the wiring, the choice of control devices and their location on the machine.

¢ In the event of single-channel control of a contact extension (e.g. SA-OR) through a base
module (SA-BM/BS), category 4 according to EN 954-1 can be achieved if both devices
are installed in the same enclosure and the samos system is separated from the power
supply at least once a day.

e The voltage supply of each output circuit must be protected with a 6 A fuse (utilization
category gG) or a 6 A circuit-breaker (tripping characteristic B or C).

e Never connect or disconnect modules while the operating voltage is switched on.

e The safety system must be installed in an enclosure with at least IP 54 protection.

e Because the relay output modules are not directly integrated in the
communication/diagnosis of the samos system via the internal safety bus, errors are
registered indirectly via the base module feedback circuits.

Accepting Accepting the system configuration
configuration For accepting the system configuration see page 19.
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SA-OR-S1 / SA-OR-S2 Relay Output Modules

Relay Output Module Data

SA-OR-S1/ SA-OR-S2 Technical data

Function Relay output modules in the samos system
Function display 3 LEDs green
Controls -
Terminals Plug-in terminals with screws / spring force
Max. number of modules / status in system 4 / passive module
Input circuit (B1, B2) Min. Typical Max.
Operating voltage Ug, DC 18V 30V
Residual ripple 3.0 Vg
Rated power, DC SA-OR-S1 22W

SA-OR-S2 1.1W
Output circuits (relay) Min. Typical Max.
Switching voltage AC 230 V

DC 230 V

Switching current 6 A
Total current 12 A
Off delay, tg 30 ms
Type of outputs positively-driven relay
Contact type SA-OR-S1 2x2NO

SA-OR-S2 1x2NO
Contact material AgSnO, with 1 u Au
Output circuit protection per current path 6 (9G)
Utilization category (EN 60947-1) AC 15: 3 A, 230 V

DC 13:3A, 24V

Output circuits (Y14, Y24) Min. Typical Max.
Output voltage 18V 24V 30V
Output current 75 mA
Resulting current Y14+Y24 100 mA
Safety parameters at ambient temperature T; +55°C

PFD 1.6 x 107

PFH 1.0x10°h?

SFF 99.6 %

DC 99 %

General data

Isolation

- Power circuitry — input circuit no

- Power circuitry — output circuit yes

- Input circuit — output circuit yes

Rated voltage AC 230 V

Connection diagram SA-OR-S1  KS 260-1-4
SA-OR-S2  KS 260-1-6

Weight SA-OR-S1  0.17 kg
SA-OR-S2 0.10 kg

General technical data See page 66

Order numbers See page 70
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Interfaces and Operation

13233 48]
ARTRRREU

SA-OR-S1
Terminals

e B1

o 13/14, 23/24
o Y14

o Y1/Y2

e B2

® 33/34, 43/44

SA-OR-S1 / SA-OR-S2 Relay Output Modules

Input relay K1

Potential-free output circuits K1
Single-ended output circuit K1
Feedback circuit K1

Input relay K2

Potential-free output circuits K2

- s
- P"R e o Y24 Single-ended output circuit K2
=4 o Y3/Y4 Feedback circuit K2
Pl BRI Vi 13 91 vid .
S e SBus 10-pin connector for safety bus
= I =onm
— i (male and female)
- RN
- By LEDs
T A
F'r ; ill ?24 e PWR (green) Supply voltage
=  SAORS1 * K7 (green) Relay K1
T e K2 (green) Relay K2
| S
B1| Y2 B2 | V4|
[}W ul 44J
®200

ECUR X )

‘, SA-OR-S2

3 Terminals

o BT Input relay K1

o 13/14, 23/24
o Y74

Potential-free output circuits K1
Single-ended output circuit K1

(|13 | 28 i ‘ o Y1/Y2 Feedback circuit K1
Y14 | Y1 e SBus 10-pin connector for safety bus
e f (male and female)
—" v wieland |
- Y LEDs
— e PWR (green) Supply voltage
— " Sy « K7 (green) Relay K1
= Eans
= Y2 14 245, |
X3 LT
—
]
- SA-OR-S2
S

le 2 0 0
X

Meaning of LEDs | e PWR on Power supply to module electronics is on

e K7 on Relay K1 in operated condition
e K2 on Relay K2 in operated condition
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Glossary

System Functions

Input circuit function

The input circuit function logically links input signals for further processing. In order to Safety inputs

detect faults (e.g. in the external circuitry of safety inputs) the inputs are tested periodically in
relation to function (external input dynamization).

¢ Input circuit function single-channel via NC contact
T One input is monitored (e.g. the NC contact of an emergency stop button). A
—'4'{ valid input signal is only generated if ON state (H-level) is present at the input
IN and it was previously in OFF state (L-level).

¢ Input circuit function single-channel with testable sensors

- __TEST _ Testable sensors (e.g. type 2 non-contact safety devices) are
| . - . . .
“~— EPR monitored. A valid input signal is only generated if ON state (H-level)
IN L is present at the input and it was previously in OFF state (L-level).

¢ Input circuit function with dual-channel equivalent activation
Two equivalent inputs (e.g. the opening contacts of an
emergency stop button or actuated N/O contact / N/C contact
of two safety-door position switches)

- ——— CH1 are monitored.

g e A valid input signal is only generated if ON state (H-level) is

IN"  cRosswoN  CH2 present at both inputs and both were previously in OFF state
(L-level). The function can be used with/without cross-circuit
monitoring and with/without synchronous time monitoring.

¢ Input circuit function with dual-channel non-equivalent activation

Two non-equivalent inputs are monitored. A valid input signal
is only generated if ON state (H/L-level) is present at both
inputs and both were previously in OFF state (L/H-level). The
function can be used with/without cross-circuit monitoring
and with/without synchronous time monitoring.

—_— v
IN crRossmMoN ~ CH2

¢ Two-hand function with activation by one NO contact per hand (EN 574, Il1A)
Two equivalent inputs are monitored (e.g. the NO contacts of the two two-
hand buttons). A valid input signal is only generated if ON state (H-level) is
present at both inputs within 0.5 s (synchronous change, both two-hand
buttons actuated) and both were previously in OFF state (L-level). For jog
mode the ON signal can be temporarily restricted to 5 s if required.

—_—
2xIN

e Two-hand function with activation by NO/NC combination for
each hand (EN 574, IlIC)

—  Two pairs of non-equivalent inputs are monitored (the NO/NC contact pairs of
—‘Ll— the two two-hand buttons). A valid input signal is only generated if ON state
2xIN (H/L-level) is present at both inputs within 0.5 s (synchronous change, both

two-hand buttons actuated) and both were previously in OFF state (L/H-level).

¢ Dual-channel equivalent activation by semiconductor
Q Two equivalent inputs are monitored (e.g. the signals from a light barrier). A
é& valid input signal is only generated if ON state (H-level) is present at both
IN inputs and both were previously in OFF state (L-level).
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Glossary

OR

For OR and muting
functions see also page
23.

For the reset function see
page 49.

Muting

Bypass

EXAMPLE

For the input circuit
functions of the input
modules see page 38.

NOTE

System Functions

OR function and muting function

The off signal of an input function can be bridged with an OR signal. For example, in setup
mode a safety function can be bridged using an enabling button; an OR operation can also
link two safety functions.

The OR function can be implemented by the base module (depending on the function)
or by an input module. It corresponds to an input circuit function with dual-channel
equivalent activation without cross-circuit monitoring.

The muting function is a special case of the OR function (conditional OR). For example,
muting sensors allow a conveyor belt to transport material through a light grille by briefly
bridging the light grille function. An ON signal (H-level) is generated only if the internal
output signal of the Reset function Qg5 has H-level at the beginning of the Muting
function

The muting function in the samos base device corresponds to an input circuit function
with dual-channel equivalent activation without cross-circuit monitoring. Muting of a safety
function must not be dependent on a single signal! An output controls the corresponding
muting lamp. This lamp additionally indicates by blinking that the Reset signal is expected at
input S1.

The deactivated enabling input of the associated base module shuts down the outputs
(Q7..Q4) switched on by OR or MUTING. The Muting lamp output Q3 stays on during the
Muting function, if function block 3 is selected. When they are subsequently activated, OR
or MUTING mode continues.

Bypass function

With a bypass signal an internal OFF signal (L-level) of the Reset function Qg;,sr can be
overwritten in the base module. The bypass function is generated by a high-level (see also
the “Reset Function” figure on page 49). It corresponds to an input function with dual-
channel equivalent activation with cross-circuit monitoring.

Bypass is used when the system is to be switched on after a power shutdown but a light
barrier is obstructed by material. Bypass cancels the safety function of the light barrier and
the blockage can be cleared. In normal operation the muting function bridges automatically
(see above).

The bypass signal is limited to 60 s. After the time has expired bypass mode can be
reactivated. After the bypass signal has been cancelled and respectively after 60 s the
enabling outputs are switched off, if the restarting inhibit function is on and the light
curtain was inerrupted. However, any set release time will run in full.

Bypass can be aborted by canceling the bypass instruction on the input module or by a
low signal on the EN enabling input on the associated base module. This means, for
example, that a higher-priority emergency stop can shut the machine down during bypass
mode.

After the bypass signal has been cancelled, the internal signal Qstart determines the
state of the outputs (see Reset Function on page 49).

The bypass signal should be generated only by a particularly deliberate action by a person
with a view into the system (e.g. by using a lockswitch that automatically returns to off
position or a combination of lockswitch and enabling button).

The starting inhibit on the associated base module is never on when bypass inputs are
active. This means that when voltage is switched on with high potential on the EN
ENABLE input, the outputs are enabled immediately without additional manual
intervention.
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Glossary

Reset function

The Reset function defines which (reset) conditions must be fulfilled if, for example, an ON

signal is to be passed on to output Qg4 All input and muting signals from the base

module and the associated input modules (i.e. of a subsystem within the samos system),

and the bypass/OR signals from the input modules are logically linked (AND/OR). The

terminal configuration with bridges and feedback circuits is also evaluated (see below).
An ON signal from the Reset function can only be canceled by an OFF signal from an

input circuit function (i.e. changed into an OFF signal), and is not influenced by enabling,

muting or bypass functions or by feedback circuit monitoring.

Bypass signals | > > > 1 >
from all input modules _> _—
Reset/ S Reset funktion
Feedback
Input signals ———p
fml”" e bgase S e | > +
OR signals > 2 1
from the base module
and all input modules > 1 _»
Muting signal —> - & > Reset >
from the base module - + /. Condition o
— QN (Reset fi
(Combination output)
result of all
Input signals safe input signals)
from all in?)uf modules |~ l’ + _>
& : AND blink 21 : ORlink
+ : Combination of flipflop + AND link.

Muting : An ON signal is generated only if the output signal of the Reset function Qg,,, has

good state at the beginning of the muting function.

Reset condition / evaluation of feedback circuits
On the base modules there are three control inputs S7, S2, S3 for configuring the control

circuit functions. They can be used, depending on the function, to set starting inhibit,

Qgp

(Signal
after
bypass
function)

restarting inhibit, retriggering and off delay (see page 25). Depending on the application,
the configuration is realized using bridges or by connecting the NC contacts of connected
relays/contactors. Together with the module outputs this creates feedback circuits which
allow evaluation of the control states of the respective connected relays/contactors with
positively driven contacts. Evaluation uses one of two different methods depending on the
function (see also page 28).
e The NC contact is connected directly with the respective control input. As soon as the
contact closes the Reset function is activated and it is possible to switch on the outputs.
The configuration is evaluated when the system is switched on. The configuration is
verified before each Reset following a safety event. If a change is detected (e.g.

feedback circuit not closed) the system generates an error message and cannot be

switched back on until the malfunction has been rectified.
¢ In operation with restarting inhibit the NC contact is connected to the respective input
via a Reset button. The required Reset condition for canceling the restarting inhibit is
only fulfilled if the feedback circuit is also closed.

The feedback circuits that belong to the safety system must be housed in the same

enclosure as the samos system in order to exclude the “Short-circuit to +24 V".

| Reset

Feedback circuit

monitoring

NOTE
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Glossary

Enable

EXAMPLE

NOTE

NOTE

Diagnosis

System Functions

Enable function

The enable function enables an ON signal in the Reset function if there is H-level on the EN
input. The H-level for enabling can be generated, for example, by a semiconductor output
Q, on the base module for logic operations or a PLC output. For category 4 applications
(EN 954-1) the module that generates the enabling signal must be in the same enclosure. If
the EN input is open or on L-level the following Q, semiconductor outputs are locked.

Enable function

Qgp >

(Signal after
bypass function)

& Qen
Enable @_’ (Enable function
output)

Starting lockout =ssssssssassss i

The enable function makes it easy, for example, to cascade safety circuits or form
dependent safety zones. Unused EN inputs are connected to supply voltage +Uj. If the
enabling input is open or on L-level all safety outputs on the base module shut down. Any
set off delay will run in full. The enable function has priority over all other input signals
(safety sensors, bypass, etc.).

When voltage is switched on the starting inhibit on/off Reset condition is integrated in the
enable function. During operation the Reset conditions are not checked. l.e., Reset can be
prepared in disabled condition. ENABLE enables the outputs.

Output function

The time behavior of the safety ON/OFF signal is defined in the output function. In order to
detect faults in the safety outputs the outputs are tested periodically (output
dynamization).

Depending on the function, you can use the rotary switch to set a off delay for outputs Q4
or Q3/04 between 0 and 5 minutes (depending on module version). This does not influence
switching on procedures.

Safety shutdown of drives according to stop category 1 (controlled stopping) is possible
with each base module.

Note that the delayed outputs shut down immediately if operating voltage is switched off
during the off delay.

Communication
With the communication function system data is exchanged between the different
modules in a system via the internal safety bus (SBus).

Diagnosis and display function

The diagnosis function allows internal system data to be provided to external systems via a
diagnosis module or bus coupler module. The SBus is used as the internal system
communication channel.

With the display function voltage levels on terminals and particular operating states of
the system are displayed via LEDs. The diagnosis and display functions are decoupled and
are not safety functions. In other words, no data from external systems can enter the
system via a diagnosis or bus coupler module.
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Glossary

samos and IEC/EN 61508

The international norm IEC/EN 61508 is the new standard for the specification, design and
operation of safety systems.

The norm takes the whole system into consideration. It expands the safety
requirements of single complex devices to cover the whole safety installation from sensor
through control electronics and communications systems to actuators, and also includes
possible errors by operators. The norm provides the framework for future developments
and is decisive for manufacturers and users alike, especially as it also touches on questions
of product liability.

The safety considerations concentrate on analyzing dangers and defining risks. The goal
of the assessment is to reduce the risk involved in a safety system to an acceptable level of
residual risk by calculating failure probabilities for components, system and design from
development right through to disposal.

Safety integrity level
The safety function of the samos system is shutting down or preventing a dangerous
process. All the system functions described in this manual are safety functions.
A safety integrity level defines the range for failure probability of a safety function in
relation to operating mode and request frequency. IEC/EN 61508 describes two modes for
safety functions:
¢ A safety function in demand mode is only executed on demand. It brings the
monitored system into a defined safe state and has no influence on the system in normal
operation (example: emergency stop monitoring).

¢ A safety function in continuous mode continuously maintains the monitored system in
its normal safe state (example: speed monitoring).

This division means there are two different demand rates for safety functions:

e Mode with low demand rate when the demand rate is less than once per year;

e Mode with high demand rate or continuous demand when the demand rate is more
than once per year.

The demand rates are considered in relation to failure probabilities:

e Low demand rate in relation to probability of failure on demand (PFD),

¢ High demand rate or continuous demand in relation to probability of failure per hour
(PFH).

According to IEC/EN 61508, the samos safety function can be used in modes with low and

high demand rates.

e With low demand rates the PFD for SIL 3 is
>10*to <10® (e.g. emergency stop components) for the whole safety chain.

¢ With high or continuous demand rates the PFD is
>108%to <107 (e.g. two-hand application) for the whole safety chain.

Other safety parameters used in this manual

e SFF - Safe Failure Fraction
The percentage of the full number of errors that do not critically affect safety. Quantitative
parameter from IEC 61508-2. It characterizes the safety structure and defines whether a
component for executing the safety function can be single-channel or must be redundant
in the safety chain of the plant/machine.

e DC - Diagnostic Coverage
Quantitative parameter from IEC 61 508, prEN ISO 13849. Identifies the proportion of
dangerous faults that will be detected.

Wieland Electric | BA000256 | 1/2009 (Rev. F) 51



Glossary

Applications and Pictograms

=

TEST

TYPE 2

=}

Emergency stop monitoring
The emergency stop function is used to protect persons and machines by directly
disconnecting the power supply.

Safety door monitoring
Safety door monitors with sensors (e.g. position switches, coded electromagnetic
switches) are used for monitoring separating safety devices.

Static valve monitoring
Position monitoring with position switches.

Switching mat monitoring
Short-circuiting switching mats are access monitoring sensors that alter their
control state when stood upon.

Two-hand function

Two-hand functions as per EN574 protect the operator of presses, cutting and
bending machines, machining centers, etc. The two controls (two-hand buttons)
must be actuated at the same time to initiate the dangerous operation. If one or
both of the buttons is released the enable is canceled.

On press control systems the function must only be used in accordance with EN
574 Typ llIC.

Two-hand operation in jog mode

In jog mode an output signal is only generated while the controls are being
pressed, e.g. for motions in setup mode. Jog mode on the base modules is
restricted to 5 s.

Light barrier / light grille monitoring

Access monitoring with self-testing sensors (e.g. type 4 non-contact safety devices).
A non-contact safety device is a setup of devices and/or components that work
together for safety shutdown and detection of persons. The non-contact safety
device has at least a sensor function (e.g. safety light barrier or other secure
sensors), a monitoring function (e.g. cyclical self-tests) and an output switching
element (OSSD). The function is matched for modulated self-test signals or
overcurrent limitation of sensor semiconductor outputs.

Light barrier / light grille monitoring

Access monitoring with testable sensors (e.g. type 2 non-contact safety devices). The
sensors have separate activation inputs that are used to test the sensor function
with a low signal; the base module analyses the response signal generated by the
receiver. Several sensors can be cascaded.

Controlled stopping

With the settable off delay a drive can be switched off after expiry of the time
according to stop category 1 and EN 60204, and if required a brake can be
applied.

Safe Position

Safe position, e.g. of a robot, is detected by a sensor. Zone protection is lifted and
an operator can enter the robot zone. If the robot leaves the position it is switched
off safely.

52

Wieland Electric | BA000256 | 1/2009 (Rev. F)



Logic functions

AND-linked safety inputs (sensor inputs)
E.g. emergency stop button, position switch, electromagnetic switch, light grille, ...

All emergency stop buttons and light grilles with FUNCTION 1 from the SA-BM and the
SA-IN input expansion are AND-linked.

ESZ + Combination
of flipflop + AND
+X1 (x2]- S1 -SZ '|SS 00 o i X1} X2 -|X3 [X4]-- )
\E) 'Re- R e P e e e P e i operation
.Resetu irig ! ] i
sl s : INPUT A -
1
QIZRN G, (2) i
i o 4=
] (8] -
Iy
- L&[
FUNCTION T = e .
! !
! INPUTB 1
! 12
SA-BM-S1 I e
i <|
i
----- {AtHa2}-- 8} 6] [ )

—
LC1! Sender =
| Emter [|— | Recehr'

Empfamger/|
I - — I
I Sender/ !
I Emitter —> Eﬁ'é’ég?vge(?ﬂ Lez

AND-linked safety inputs (sensor inputs)

The non-contact inductive safety sensor S7 with test input (e.g. GM 504S, GM505S from
ifm) and the testable light barrier LC7 (e.g. WS27-2, WE-18-2 from Sick) are AND-linked.
Both sensors must be actuated before a new Reset can be initiated. The emergency stop
button ES7 has priority over the enabling input on the SA-BS by AND operation.

PDF-M
f[1F=[3F |FUs- - {00} l -I1
I L+ L- | Ausgang ltlwerun
I A TE | |
A I Qutput Activation + Combination

of flipflop + AND

ES1 N
- X1z} @ 2}, : [s1l[s2(53]- - operation
P i B R R R e it el il ®”T uRe ! !
; i .Reset. .mg | : " IR:;etn ..,".‘;.'g. ; : >1* MUTING
i | GE1 N IECT il st Boal i the condittional OR-
i izl iasa iz __1ias naitional OF-
' ] == i combination is valid only if
i i : ! the result of the Reset
i i : function before was =1
i | (see pages 48/49).
|
i Rese] . L Besell 2
i
i
l FUNCTION FUNCTION ;
! 1
1
- I
: SA-BM-S1 SA-BS-S1 i
. 1
i i i
1oy 381 1 ey O S it} - otk T B = B {ATHAz} -
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Logic functions

AND-linking of samos function groups A and B

The safety door switch on the base module and the light grille on the input expansion in
function group B of the function block (FUNCTION 6) are AND-linked in the function block
to function group A emergency stop circuits of base module and input expansion).
Function group A has priority over function group B. Via Q8 on the PLC Q3 and Q4 on the
SA-BM can also be enabled or shut down.

+ Combination
of flipflop + AND
operation

|QI|G||Re| _______

IReseti .Reset.. trig. |

! I I
i i

o
IFB |: FB-: FB | : } ‘} LA :,_:
Q12 Q3 llaa) ! =]
el | el @
[I— — EE

i {5 @\@;-E @i @@@L

S
| Sender/ =) Enmptinger’ ™ 108]
LC1 Emmer]—»l Qgcaengeerr‘: SPSIPLC 1

AND-linked samos function blocks

The SA-BS function block for two-hand function (FUNCTION 4) is subordinate to the SA-
BM emergency stop function block (FUNCTION 1). The AND link is made by output Q2 on
the SA-BM and the EN enabling input on the SA-BS.

+ Combination

of flipflop + AND (]-J—\ e
operation ES1 SH1
Ix1]{x2]--[s1]{s2}{s3]- "~ ;- x1]{x2]- [s1] Ssza
baibel r‘-.R e il s
|Reset| 1 trig. : [ oo
FB {FB1 {FBu  nFB1 !
Q172 Q34 Q12 34 !
-==- E e T I L N I bt 1
i i
FUNCTION i
1
i
i
SA-BS-S1 :
----- {aiHAz}-
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Logic functions

AND-linked samos function blocks

The safety door circuitry of SG7 shuts down output Q3,Q4 on the SA-BM. SG2 and SG3
shut down the independent Q7 and Q2 of SA-BS / Q3, Q4 of SA-BS. When E£S7
(emergency stop) is actuated the internal AND link in the SA-M function block and the
connection of output Q2 on the SA-BM with the EN enabling input on the SA-BS ensure
complete shutdown of all outputs.

+Us + Combination
of flipflop + AND
operation

ES1 5
- {X1]{x2]- {s1l.[sz}[s3} -~ ;- [11] Axi]{x2]- [stl[s2}{s3]--
T @u@Re-t !~ . O @ nRet !
IResetiResetij trig. 1~ ! 'Reset|Resetl! trig. | !
IFBUFBLFBI ) {FBUFB 1 FB1 !
Q12iQ3 a4 L Q121 Q3 Q4 !
------------ I- |
i i
FUNCTION FUNCTION i
1
i
SA-BM-S1 !
i SA-BS-S1 i
. 1
————— EHE - ot (6l e - -[E- - - {ATHA-

OR-linked safety inputs (sensor inputs)

Actuation of lockswitch S7 bridges the safety door function with an OR link; i.e. all outputs
Q7 to Q4 remain on. Lockswitch takes effect even with safety door opened and switches
all outputs on.

+ Combination
of flipflop + AND
operation

[22]
-1 ®

I 1 Re- {
Reseti 1 trig. 1
1 FB 1

[st}[s2}{s3]---
TARY! .

|
|
{FB1 !
Q12 Q34 !
-t - I I
|

FUNCTION

SA-BM-S1

P rm

-----
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Logic functions

OR-linked safety inputs (sensor inputs)

Actuation of muting sensors MU7 and MUZ2 automatically bridges the safety function of
light grille LC7 by OR operation (MUTING); i.e. outputs Q7, Q2, Q4 remain on. Light grille
LC7 must not be interrupted when the two muting sensors are actuated. Output Q3
controls the muting lamp.

o |
+ Combination

MU1 | Sender/
of flipflop + AND | Emitter
operation [
Empfangerl
\
. ‘ SEm(tjgr/ R eceiver
7* MUTING =TT -

the conditional OR-
combination is valid only
if the result of the Reset
function before was =1
(see pages 48/49).

Ti
[
><
N
]
ioy
ﬂ
]
(/)
A
|
1

_ i SREEE
E’s\pfangerl | EEpfanger/ Sender/ | MU2
= Iy ot e

'®::Test:: Re- t
Resetn utrlg
1 FB n u FB1

Q12 Q4

FUNCTION

SA-BM-S1

----- {ATHAZ} -

OR-linked safety inputs (sensor inputs)

Actuation of muting sensors MU7 and MUZ2 automatically bridges the safety function of
light grille LC7 by OR operation (MUTING); i.e. outputs Q7, Q2, Q4 remain on. Light grille
LC7 must not be interrupted when the two muting sensors are actuated. Output Q3
controls the muting lamp. Actuating lockswitch S4 on the SA-IN activates the BYPASS
function for clearing the light grille when power is switched on. BYPASS operates as an
OR operation on the base module outputs via input module SA-IN.

+ Combination

MU1 ' Sender/

of flipflop + AND | Emitter
operation P ‘
| soner |5 R
1* MUTING L S0IET = -

the conditional OR-
combination is valid only
if the result of the Reset
function before was =1

LC1

|FB||

i
1
I =
(see pages 48/49). : I Q12 i 2
e R R SV s JUN T
i
I
i} _
i
i | s e -
: —= -
i FUNCTION e -
: I .
. | (1
i et i 1Z;
i SABMS1 i<
! [ i
kil /1 v [/l
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Logic functions
____________________________________________________________________________________________________________|

OR-linked safety inputs (sensor inputs)

The safety door switches of SG2 in function group B of the function block (FUNCTION 6)
are AND-linked in the function block with SG7 of function group A. Function group A has
priority over function group B. An additional safety door circuit with an electromagnetic
switch MST is assigned to function group A via the input expansion. The sensor input of
function group B of the SA-BM is OR-linked via function INPUT 7 of the SA-IN input
expansion and enabling button SET7. If enabling button SET7 is actuated, outputs Q3 and
Q4 do not shut down when door SG2 is opened.

+ Combination
of flipflop + AND

operation
{xt]{x2]-[s1l[s2}[S8] -~
it | || [
FBiFBIFB] | |
laiziasiias) !
i L
L pm B -
_______ FUNCTION |
]
i
SA-BM-S1 :
————— - -
OR-linked safety inputs (sensor inputs)
The safety door switches of SG7 in function group B of the function block (FUNCTION 6)
are AND-linked in the function block to function group A (ES1). Function group A has
priority over function group B. The outputs of the second function block SA-BS (FUNCTION
8) are enabled by Q7 on the SA-BM. Additionally, inputs /7 to /4 on the SA-BS are controlled by
function group B (output Q3) on the SA-BM. In case of emergency stop via £S7, all
contactors shut down. When the safety door SG7 is opened only K2, K3, K4 shut down. The
OR link between function groups A and B on the SA-BS with the SA-IN allows shutdown of
contactors K4 or K3 and K4 to be prevented when safety door SG7 is opened, by actuation
of $4 and S5 or S4 and S5 and S6.
+Us L
+ Combination
O__b of flipflop + AND
) ) operation
ES; l 1
i o) 1! lavaistioa) | i
"""""" i [ I oOR_%I
_______ FUNCTION %,~‘-~»—~~~~—~~—~~—~~—~, i
! ; INPUT B gg:
ik SA-BS-S1 : :L _________________ 9_93__"%:
..... i . . . - {ATHAZH -4 [ e} 7] e ) (X8} [Xe] x7] el -
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Applications
_____________________________________________________________________________________________________________________________|

Application example
A 253_C

Two safety zones

Safety door monitoring

with higher-priority
emergency stop
Category 3

Stop category 1

+ Combination
of flipflop + AND
operation

Two-channel emergency stop and safety door monitoring. Emergency stop has priority
over the safety door function. In case of emergency stop contactors K7, K2 and output Q3
shut down immediately. The drive shuts down immediately via the enable signal. After the
preset time power to the drive is switched off via K4, K5 and a brake applied (safe stopping
as per stop category 1).

Reset after emergency stop and after power on is with RESET. When the safety door is
opened only the drive is stopped safely. K7 and K2 remain switched on. After the safety
door has been closed and the feedback circuits checked, the safety device is reset
automatically. The machine is ready to switch on.

L+ (DC 24 V) —
NotA = (3AC 400 V)
ot-Aus %o L1 L2 L
E-Stop (S £8 KS )

S5 ]
=] &/ RESET P
Not-AusCl = 1
“ NN
K3
K3 /... /
: @®h @ hRet |
i \ResetReseti) trig.1 !
i 'FBIUFBIFB] ! K4 [oooif....
it Q121031 Q4
FUNCTION |
SA-BM-S1 :
I
----- [ATHAZ} -
K1
K2
M
samos module K-SA1
Type SA-BM-S1
Module revision > B-01
FUNCTION 7
Function group AB A B
External circuitry category (EN954-1) up to 3 3
Cross-circuit monitoring = -
Synchronous time monitoring -
Stop category (EN 60204-1) 0 1
OFF delay Q4
15s
Retriggering ON -
AUTO-RESET after POWER ON
MANUAL RESET after POWER ON X X
AUTO-RESET X
MANUAL RESET X

Comment samos modules and contactors in the same enclosure
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Applications
____________________________________________________________________________________________________________|

The emergency stop circuit on the machine (S7 and S7A) always shuts down all contactors

K17 to K4 without delay. The safety door circuit only shuts down contactors K2 to K4.

Operate RESET button S3 to start up. To reset after EMERGENCY STOP you have to press
the RESET button. Closing the safety door circuit switches on contactors K2 to K4
automatically. The feedback circuits of the contactors are monitored.

Manual mode for setup

1. Set lockswitch S4 to setup mode and operate switch S5 “manual mode” (safety door
closed). The door can be opened. Only contactors K2 and K3 shut down.

Application example
A 254 C

* Two safety zones

» Safety door monitoring
with higher-priority
emergency stop

e Category 3

» Stop category 0

¢ Manual and setup mode

2. Set lockswitch S4 to setup mode, operate switch $5 “manual mode” and also operate
enabling switch S6 (safety door closed). The door can be opened. Only contactor K2
shuts down.
L+ (DC 24 V) —
Zustimmungsschalter _| .
Not-Aus g ET’;%Z%’%%\;"JV"‘CZ*‘SE“ T Elentﬂ?’h’tﬁgde
ESop @ | - e B Shiegpater
NotAs L % Handbetrieb
E-Siop gg Manuai operation
o K1 4 K2
3] 0606251 - B mEmEEm e
Reslanas nRel uRe—l H o
= ~~~ rf"-“* | weuTa
3 1Q1/2i1 Q3 1 Q4 } Q1721 Q3 11 Q4 | : o or i%:
(B N -
FUNCTION FUNCTION | o
i i >1 [QB] INPUT B E:
SA-BN-S1 SA-BS-S1 : i o OR E:
{Qa}--~EN} -~ {ATHA2}-{ai}-{a2l- {ag) {aa} - -[EN} - - (ATHz2} -~ -5} e} [i7] (18] (x5} (X6] fxr e}~
I K5 f K6A
e
Ay, Ipalliva
T]
K2 K3 K4
M
+ Combination
samos module K5 K6 K6A of flipflop + AND
Type SA-BM-S1 SA-BS-S1 SA-IN-S1 operation
Module revision > B-01 > B-01 > B-01
FUNCTION 6 8 7 7
Function group AB A B AB A B A B
External circuitry category (EN954-1) up to 3 3 3 3 3 3
Cross-circuit monitoring X X - - -
Synchronous time monitoring - - - - - -
Stop category (EN 60204-1) 0 0 0 0
OFF delay Q4 Q4
Os Os
Retriggering ON - -
AUTO-RESET after POWER ON X X
MANUAL RESET after POWER ON X X
AUTO-RESET X X X
MANUAL RESET X

Comment

samos modules and contactors in the same enclosure
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Applications

Application example
A267

The safety light grille LC1 monitors the access to the machine zone. The optical muting
sensors LM1 and LM2 are OR-linked with light grille LC1 (muting function).

Both muting sensors are pulse controlled and must be active to carry out the muting

* Machine zone
protection with light
grille

e Muting function

« Categorie 4

« Stop category 0

+ Combination
of flipflop + AND
operation

>7* MUTING

the condlitional OR-
combination is valid only if
the result of the Reset
function before was =1
(see pages 48/49).

60

function (light grille bypass).

The muting function requires that outputs Q1, Q2, Q4 have previously been switched
on. This means that the vision of LC1 has to be uninterrupted for power on.
Lamp L1 indicates the active muting state (static on). The expected Reset signal at S1 is

indicated by blinking of L1. L1 control complies with EN 60496-1.

Restart is possible after exiting the danger zone and pushing Reset button S3.

L+ (DC 24 V)

—1
| —
S I ’Erﬁp?an’ge? 2B.WS12 RESET) s3
I ?,ﬁgg{ = Reener LM1 Fa.Sick
LT — | E Empfanger Sender
LC1 : Receiver mmer‘
2B 4000 — - —
a. Sic Empféngel ende!
: Rgcen?erld—lEmme:: K1
M2
K2
------------------- i n e-l 5
|Resetn tumg i
1 FB 1 wFBi !
Q2 ia4i !
____________ .
i
FUNCTION f
1
i
SA-BM-S1 i
SA-BS-S1 i
..... Ak -
Mutinglampe und
“Reset required”
Muting lamp and
K1 “Reset required” =
M

samos module
Type

Module revision
FUNCTION
Function group

K3
SA-BM-S1
> C-01
3.1
AB

External circuitry category (EN954-1) up to 4

Cross-circuit monitoring
Synchronous time monitoring
Stop category (EN 60204-1)
OFF delay

Retriggering ON

AUTO-RESET after POWER ON
MANUAL RESET after POWER ON
AUTO-RESET

MANUAL RESET

Comment

X

0

Q4
Os

X

X

Crossmonitoring by safety sensors
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Applications

When the safety door monitored with MS7 is opened K7 and K2 shut down. When the

safety door monitored with MS2 is opened K3 and K4 shut down.

In case of emergency stop via S7, all contactors K7 to K2 shut down. With button §2
you can reset the safety system while the safety devices are closed. Reset button S2 is

monitored for errors.

L+(DC24V)
—1

!} Kodierter Magnetschalter
" coded magnetic switch

) i
IReseti|Resetl; trig.1 !
{FBLFB 1 FB1 |
Quzisnaai
i
-] {&]
[&]
— L]
FUNCTION | f=====msdeommooooooooo ooy i

INPUT B

samos module

Type

Module revision

FUNCTION

Function group

External circuitry category (EN954-1) up to
Cross-circuit monitoring

Synchronous time monitoring

Stop category (EN 60204-1)

OFF delay

Retriggering ON

AUTO-RESET after POWER ON
MANUAL RESET after POWER ON
AUTO-RESET

MANUAL RESET

Comment

K6
SA-BM-S1
> B-01
8
AB A B
3 3
0 0
Q4
Os
X X
X X

samos modules and contactors in the same enclosure

K6A
SA-IN-S1
> B-01

X s> b

X &~ W >

Application example
A 258 B

* Two independent safety
zones

¢ Monitoring with coded
electromagnetic
switches

* Higher-order emergency
stop

« Category 3/4

* Stop category 0

+ Combination
of flipflop + AND
operation

Wieland Electric | BA000256 | 1/2009 (Rev. F)

61



Applications

Application example
A 259 C

* Two safety zones

« Emergency stop and
zone monitoring with
light grille

o Output expansion with
SA-OR-S1

o Category 3

« Stop category 0

+ Combination
of flipflop + AND
operation

Two-channel emergency stop and zone monitoring with light grille. Emergency stop has

priority over the light grille function.

In case of emergency stop relays K7, K2 on the relay output expansion SA-OR-S1 shut
down immediately. Reset after emergency stop and after power on is with RESET.

If light grille LC7 is interrupted (e.g. C4000, M4000, 30-FGS from Sick) only K2 is
switched off. After the light grille has been enabled and the feedback circuits checked, the

safety device is reset automatically.

L1 (AC 230 V)

L+ (DC 24 V)

$1 LC1

oL

NotAus| | | senger Nl Emotinger '

I Sender/ =S Efr?nepégﬂﬁe?ﬂ'

g |
- =

2
@@ liRe!

1+FBnFB u FB 1

S4 K5

IResefi/Reset]. trig. |

Q121 Q3 1} Q4 | :

(V2 (53] (23] - (¥3) (7] (3] 3
P - |
H i
I 1 N
1 15
& -
1l 1=
0l =4
¥ 1o
1! I
L
1! ]
(.}
1! I
()
1! ]
(.
1! ]
(.}
1! ]
- () -
|: (L=
i I !
) 7
o/ Y S 4
1 1S
1! 1 <<
0 ) U ) SR R
1
Y14} {14]-[24] --[B2 34 {44l

K7A
E
T K3 -‘_—<EK5
/] @
K4p—T K6t—
M
N

samos module

Type

Module revision

FUNCTION

Function group

External circuitry category (EN954-1) up to
Cross-circuit monitoring

Synchronous time monitoring

Stop category (EN 60204-1)

OFF delay

Retriggering ON

AUTO-RESET after POWER ON
MANUAL RESET after POWER ON
AUTO-RESET

MANUAL RESET

Comment

K-SA1
SA-BM-S1
> C-01
7
AB A
3

X

X

K-SA2
SA-OR-S1
> A-02

samos modules and contactors in the same enclosure
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Robot zone access is monitored by light grille LC1.

by a safety door and an emergency stop circuit.

Applications
____________________________________________________________________________________________________________|

The machine zone is further protected

Sensor S3 is OR-linked with LC1 and detects the safe position of the robot.
This enables e.g. equipping through an opening in the processing area without

switching off the robot power supply. If the robot
grille is interrupted, the entire machine and the ro

is not in the safe position when the light
bot are switched off.

Opening the safety door or actuating the emergency stop button also result in a safe
switch off. The robot control receives the command to switch off (returning to the safe

position) from Q1.

K1 and K2 immediately interrupt the power supply to other consumers. The power
supply of the robot is switched off safely via K4 and K5 after 1 s.
Restart is possible after exiting the danger zone and pushing Reset button S4.

Application example
A268

¢ Robot zone monitoring
with light grille

* Emergency stop

« Safety door monitoring

« Category 4

* Stopp category 1

L+(DC24V)
S RESET} S4
EAE o
""" LCt 5
C4000 g
(3AC 400 V) BB K1 Ka L. 8
L1 L2 13 £
| || K2 K5 3=
o i Axi]{xa]- [s1l[s2}{s3]- -+ [i2} [13]-[14 |7<_1—}{Y_2"]x3 X4
[l:' |:|:| D : &:T o |:ﬂj -
1 ! FB n i FB !
K4 r( : Q2 __11Q4] 3
K5 /... ( H Ress) u @E
mmmede L i FUNCTION 7, !
i ] i P 21 10B] INPUTB  |;
1 1 ! 1 :Eul
i o 0, ;i
! i . - -[EN}- - fATHRR} - (15} e }H7] e (x5} [xe) {xz] (el -
B : K3A
B
(. iControl]
:'|Ji|‘_£ ;| S3
L+ L- | GM701
Q Q mm &_@ I AN A2 | Fa.ifm
] T T— (4]~
K1 K2 K4 K5
M
samos module K3 K3A + Combination
Type SA-BM-S1 SA-BS-S1 of flipflop + AND
Module revision > B-01 > B-01 operation
FUNCTION 3.1 3.2 1% MUTING
Function group AL 2 = AB A B ;he condlitional OR-
External circuitry category (EN954-1) up to 4 4 combination is valid only if
Cross-circuit monitoring X X the result of the Reset
Synchronous time monitoring - - function befczg/zv;sﬂ
Stop category (EN 60204-1) 0 0 (see pages ).
OFF delay Q4 Q4
Os Os
Retriggering ON = _
AUTO-RESET after POWER ON
MANUAL RESET after POWER ON X X
AUTO-RESET
MANUAL RESET X X

Comment

Crossmonitoring by safety sensors
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Annex

Error codes FLT

Anti-Manipulation Measures

Manipulation

Rotary switch
moved

Change to
control circuit
configuration
(inputs
settings on
S1, 82, 53

Deliberate
acceptance of
an incorrect
configuration

... during operation
(power not switched
off)

System response

¢ All outputs shut down
immediately

» System goes into
“System error”
condition

e Red FLT LED on affected
module flashes

o Green PWR LED flashes

o All other FLT LEDs
continuous red

» Message via field bus
coupler module

e Qutputs of system/
subsystem shut down at
next cycle

e Red FLT LED on affected
module flashes

» Message via field bus
coupler module

» The configurations are
saved internally in non-
volatile form and can be
read out by the
manufacturer if required

... with power off

System response when
power connected

« System outputs cannot
be switched on

e Red FLT LED on master
module flashes

o All other FLT LEDs
continuous red

e System/subsystem
outputs cannot be
switched on

e Red FLT LED on master
module flashes

o All other FLT LEDs
continuous red

Action required

« Return switch to original
position (setting aid if
power remains on:
flashing PWR LED
switches to continuous
green)

« Restart system by
switching power off and
on again

« Restore old configura-
tions on S7, S2, S3.

¢ Restart system by
switching power off and
on again

e User reads out last
(correct) configuration
CRC via bus coupler
module

¢ Cyclical visual check of
configuration

The leadable cover SA-COVER is available as an accessory for the safe samos modules. It
prevents the rotary switches from changing their setting after system start-up.

Error Codes of FLT Error LED

Blink code
e Static

o 2X

o 3x

o 4x

Cause of error

Secondary error on modules that have not discovered the error themselves
Error in module configurations on §7, S2, S3, other module configuration
Rotary switch altered during operation
Module location list comparison when power switched on has detected a
difference (including alteration of rotary switch position before or during

power off)

Voltage supply internal and external
Self-monitoring, internal error, etc. (e.g. enter button pressed longer than 5 s)
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Annex

Installing / Removing

Master module Installing Slave modules
Place device on DIN rail A.
Ensure that earth spring B
is in the correct position.
The earth spring on the
module must make a
secure and electrically
conductive connection
with the DIN rail.

2 Snap the module onto the
r\/\‘\\\ DIN rail by pressing gently
\ \ﬁ in the direction of the

B arrow.

If there are several modules,
push them together one at
a time in the direction of
the arrow until the
connectors at the sides
engage and then install the
end clamps at the left and
right ends.

Removing
Remove the plug-in termi-
nals, wiring and end
clamps.

If there are several modules,
push them apart one at a
time in the direction of the
arrow until the connectors
at the sides disengage.

Push down at the back.
While pressing down,
remove the module from
the DIN rail in the direction
of the arrow.
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Annex

Connection of Modules

Screw terminals | Marking -A

The modules are equipped with coded pluggable terminal
blocks with 4 screw terminals each.

To avoid mix-ups, all module blocks are coded differently.
Individual modules are not coded differently. Up to 2
stranded wires can be contacted per terminal.

For technial data of the
terminal see general
technical data.

Spring force Marking -C
terminals

The modules are equipped with coded pluggable terminal
blocks with 4 spring force terminals each.

To avoid mix-ups, all module blocks are coded differently.
Individual modules are not coded differently.

Up to 2 stranded wires can be contacted per terminal.
The spring force terminals are provided with push-in
technology. This means that no tools are required for
installation.

Stranded wires are removed with a screwdriver by pushing
the terminal from the front of the module (vertically to the
inserted stranded wires). The voltage check can also be
carried out vertically to the stranded wires through the
inspection holes provided.

For technial data of the
terminal see general
technical data.

Switch Cover

SA-COVER |

The optional switch cover SA-COVER can be snapped onto
the front of the safe module to prevent the switch setting
from changing after start-up. The cover is leadable and can
only be removed with a tool (screwdriver) after the lead has
been removed.

The screwdriver is
inserted at the lower edge
vertically to the cover and
releases the cover from its
locked position using an
upward lever movement.

The SA-COVER accessory can be used with safe modules
as of revision C-01.
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Annex

Dimensions

Master base module

SA-BM
SA-COVER SACOVER
I —— I .. /
/_LL H —_E .] <
+ﬁ77”iiﬁ+ 777"
r | + | I+ ;
i [ |
L = \ | - W ‘ |
A e el EERS B
= = ‘ | | o
I I p
! | <
—_—— e L_,______J
| & & ® *J
—=F i L_— —_ N | |
93.3 93.3
4 e
s i——— 221 o N : N R
¥ "é;' T + # E\.' 8 g ; :F\
106.5
Screw terminals pluggable Spring force terminals pluggable
Marking -A Marking -C
Slave base module, Input module, Output module
SA-BS
SA-COVER SA-COVER SA-IN, SA-OR
T =
| 4
TN E TN [
+ | [+ - * +
| |
{ ! \ ! T o 4 . u
f‘ i le ‘ ‘ S | ;: \ | kS @ .'I :
T i | ‘ ‘ E\I - = ( o
- | | ' )
T | >
L__1__J L J
EEE T Mﬁﬁ@
| Ie ® @ ﬂ
— i — —=F | = |
93.3 93.3
£ E “ S| ) -a | S vl |
o e Al : e e I
2 [E 2z o ST S | =79 g
‘ll.lﬂ.‘,ll(li..u.]nlu. [”:l. J |n||1|r |:|| il |||1":| 1|n ]
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Unless otherwise stated,
the general technical
data applies to all base,
expansion and bus
coupler modules.

General Technical Data

Climatic conditions

Ambient operating temperature Ty
Storage temperature

Relative humidity

Climatic conditions (EN 61131-2)
Air pressure in operation

-25to +55 °C
-25to +70 °C
10 to 95%, no condensation

860 to 1060 hPa

Mechanical strength

Sinusoidal vibration (EN 60068-2-6)
Frequency range

Amplitude

Acceleration

Number of cycles

Broad-band random vibration (EN 60068-2-64)

5 to 150 Hz

3.5 mm (b to <9 Hz)
1 g (9 to 150 Hz)

10 per axis (on 3 axes)

Frequency range 5 to 500 Hz
Acceleration 499
Semi-sinusoidal shock (EN 60068-2-27)

Acceleration / Duration 15g/11 ms
Electrical safety

Protect. type housing / terminals (EN 60529) IP40 /1P 20

Finger-proof

Clearance/creepage (EN 61131-2)
Overvoltage category
Contamination level

Test voltage

to DIN EN 50274

1]
2 inside, 3 outside

DC24V 350 V~

AC 300 V 2000 Vv~
Electromagnetic compatibility

Burst EN 61000-4-4
Supply 2 kV

1/0 1 kV
Functional earth (shield) 1 kv

Surge EN 61000-4-5, diff. mode / com. mode
Supply 1.0kV/2.0kV
1/0 1.0kV/2.0kV
Functional earth (shield) - /1.0kV
Communication (field bus) - /1.0kV
High-frequency electromagnetic fields acc. to EN 10 V/m
61000-4-3

Conducted induced disturbances ('A%

acc. to EN 61000-4-6

Electrostatic discharge

acc. to EN 61000-4-2

Interference emissions

acc. to DIN EN 55011:2003 class A

+ 4 kV (contact discharge)

+ 8 kV (air discharge)

40 dB (V/m) (20 - 230 MHz)
47 dB (V/m) (230 -1000 MHz)

System safety (not for bus coupling modules)

Safety integrity level

SIL 3 (IEC/EN 61508)

The system must be switched off and restarted at least once a year and the safety

functions must be tested!

Approvals

SIL 3 (EN 61508) and category 4 (EN 954-1)
TOV

cULus

(not for bus coupling modules)
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Mechanical and installation
Housing material
Housing type
Color Bus coupler modules
Other modules
Terminals

Number of terminals

Plug-in terminals with screws
Conductor sizes
- single-core / finely stranded
- finely stranded with wire-end ferrules
Stripping length
Max. tightening torque
For UL and CSA applications
- Conductor sizes
- Max. tightening torque
Plug-in spring force terminals
Conductor sizes
- single-core / finely stranded
- with wire-end ferrules
Stripping length
SBus connector
Poles
Number: Master base module
Slave base module, /0 modules
Bus coupler modules
Rail

Polycarbonate
Enclosure installation
light gray / light gray
yellow / light gray

16 (base modules, I/0 modules)
4 (bus coupler modules)

1x0.21t0 2.5 mm? / 2x 0.2 to 0.75 mm?
1x0.25t0 2.5 mm?2 / 2 x0.25 to 0.5 mm?
max. 8 mm

0.5t0 0.6 Nm

AWG 24-12 (use only Cu conductors)
5.25 lbs-in

2x 0.2 to 1.5 mm?
2x 0.25 to 1.6 mm? (AWG 24-16)
max. 8 mm

10

1 female (right), coded

1 female (right), 1 male (left), coded
1 male (left)

DIN rail EN 50022-35

Module connections

Max. number of parallel-connected module inputs 8

I, or S, that can be controlled from one module
output X, or Q,
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Overview of Devices and Order Numbers

Type Distinguishing function Plug-in Order number
terminals
Base modules
SA-BM-S1-4EKL-A Master module, off delay 0-5 s Screws R1.180.0010.0
SA-BM-S1-4EKL-A Master module, off delay 0-50 s Screws R1.180.0020.0
SA-BM-S1-4EKL-A Master module, off delay 0-5 min Screws R1.180.0030.0
SA-BS-S1-4EKL-A Slave module, off delay 0-5 s Screws R1.180.0040.0
SA-BS-S1-4EKL-A Slave module, off delay 0-50 s Screws R1.180.0050.0
SA-BS-S1-4EKL-A Slave module, off delay 0-5 min Screws R1.180.0060.0
SA-BM-S1-4EKL-C Master module, off delay 0-5 s Spring force R1.180.0360.0
SA-BM-S1-4EKL-C Master module, off delay 0-50 s Spring force R1.180.0370.0
SA-BM-S1-4EKL-C Master module, off delay 0-5 min Spring force R1.180.0380.0
SA-BS-S1-4EKL-C Slave module, off delay 0-5 s Spring force R1.180.0390.0
SA-BS-S1-4EKL-C Slave module, off delay 0-50 s Spring force R1.180.0400.0
SA-BS-S1-4EKL-C Slave module, off delay 0-5 min Spring force R1.180.0410.0
Input module
SA-IN-S1-K-A 2 x 4 inputs, 2 x 10 input functions, cod. 1 Screws R1.180.0070.0
SA-IN-S1-K-C 2 x 4 inputs, 2 x 10 input functions, cod. 1 Spring force R1.180.0420.0
SA-IN-S2-K-A 2 x 4 inputs, 2 x 10 input functions, cod. 2 Screws R1.180.0790.0
SA-IN-S2-K-C 2 x 4 inputs, 2 x 10 input functions, cod. 2 Spring force R1.180.0840.0
SA-IN-S3-K-A 2 x 4 inputs, 2 x 10 input functions, cod. 3 Screws R1.180.0800.0
SA-IN-S3-K-C 2 x 4 inputs, 2 x 10 input functions, cod. 3 Spring force R1.180.0850.0
SA-IN-S4-K-A 2 x 4 inputs, 2 x 10 input functions, cod. 4 Screws R1.180.0810.0
SA-IN-S4-K-C 2 x 4 inputs, 2 x 10 input functions, cod. 4 Spring force R1.180.0860.0
SA-IN-S5-K-A 2 x 4 inputs, 2 x 10 input functions, cod. 5 Screws R1.180.0820.0
SA-IN-S5-K-C 2 x 4 inputs, 2 x 10 input functions, cod. 5 Spring force R1.180.0870.0
SA-IN-S6-K-A 2 x 4 inputs, 2 x 10 input functions, cod. 6 Screws R1.180.0830.0
SA-IN-S6-K-C 2 x 4 inputs, 2 x 10 input functions, cod. 6 Spring force R1.180.0880.0
Relay output modules
SA-OR-S1-4RK-A 2 x 2 relay outputs Screws R1.180.0080.0
SA-OR-S2-2RK-A 1 x 2 relay outputs Screws R1.180.0320.0
SA-OR-S1-4RK-C 2 x 2 relay outputs Spring force R1.180.0430.0
SA-OR-S2-2RK-C 1 x 2 relay outputs Spring force R1.180.0440.0
Bus coupler modules
SA-PROFIBUS-DP-A  Profibus-DP field bus Screws R1.180.0090.0
SA-CANopen-A CANopen field bus Screws R1.180.0100.0
SA-DeviceNet-A DeviceNet field bus Screws R1.180.0350.0
SA-PROFIBUS-DP-C  Profibus-DP field bus Spring force R1.180.0450.0
SA-CANopen-C CANopen field bus Spring force R1.180.0460.0
SA-DeviceNet-C DeviceNet field bus Spring force R1.180.0470.0
Gateways
SA-PROFIBUS-DP-A  Profibus-DP field bus Screws R1.180.0090.0
SA-CANopen-A CANopen field bus Screws R1.180.0100.0
SA-DeviceNet-A DeviceNet field bus Screws R1.180.0350.0
SA-PROFIBUS-DP-C  Profibus-DP field bus Spring force R1.180.0450.0
SA-CANopen-C CANopen field bus Spring force R1.180.0460.0
SA-DeviceNet-C DeviceNet field bus Spring force R1.180.0470.0
SA-EN-MOD-A Modbus/TCP Screws R1.180.0750.0
SA-EN-IP-A EtherNet/IP Screws R1.180.0770.0

Accessories

SA-COVER

Cover for samos modules, leadable,PU 10 p.

R9.211.0430.0
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Print media

SA-MANUAL-D BA000255
SA-MANUAL-GB BA000256
SA-MANUAL-BUS-D BA000268

SA-MANUAL-BUS-GB BA000269

samos-DISC

samos manual, German
samos manual, English
samos bus coupler manual,
German

samos bus coupler manual,
English

samos-Disc

Design tool for combination of
base module - input module
function

R1.180.0280.0
R1.180.0290.0
R1.180.0330.0

R1.180.0340.0

0056.5
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Index

A
Access monitoring 50
Activation inputs 23, 50
Adding modules 18
Addressing 12
AND link 21, 38, 40, 47, 51
AND operation 39
Application examples 56
Applications
Access monitoring 19
Bypass 19
Coded electromagnetic switch 19
Emergency stop 19
Enabling input 19
Jog mode 19
Muting 19
OR 19
Safety door 19
Switching mats 19
Two-hand control 19
Valve 19
Arrangement of modules 6
Assignment of functions 6
Automatic Reset 24, 25

B

Blink code 62

Brake 50

Bridge 21, 24

Bus coupler module 7, 11, 48

Bus master 7

Bypass function 11, 21, 37, 39, 46

C
Canceling of enabling 18
Cascading safety circuits 48
Category 19
Clearance 11, 46
Clock output 21, 24, 27
Coded electromagnetic switch 50
Combination functions 20
Communication 11, 48
Configuration 62
Configuration phase 24, 27
Connection diagram

Base module 12

Input module 32

Relay output module 42
Continuous mode 49
Control circuit functions 24, 47

Control circuit terminal
S71 24,26
S2 23,24, 26
S3 25, 26
Control input 47
Controlled stopping 21, 48, 50
Controller category 9, 12
Controls 23, 50
Cover 64
Cross monitoring 10, 21, 27, 36, 39, 45

D

DC 49

Delay time 25

Demand mode 49
Demand rate 49
Detection of persons 50
Diagnosis function 9, 11, 48
Diagnosis module 11, 48
Diagnostic coverage 49
Dimensions 65

DIN rail 63

Disassembly 3

Display function 11, 48
Drives 48

Dual function 20

E

Electrical equipment 9
Emergency stop monitoring 50
EN 61508 6, 49

Enable function 11, 48

Enable input 21

Enabling button 11, 46
Enabling input 24, 46, 48
Enclosure 12, 18, 70

End clamps 63

ENTER button 18

Equivalent activation 10, 36, 45
Evaluating input circuits 20
Exclusion of liability 4

External circuitry 12, 18
External contactors/relays 24

F

Failure probability 49

Feedback circuit 11, 21

Feedback circuit monitoring 27, 47
Flipflop 36, 38, 39, 47

FLT error codes 62

Function blocks 28, 30

Function group 20, 21, 36

72
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Index

G
Good state 25

H
Handling errors 18

I
IEC/EN 61508 6, 49
Inductive loads 12
INPUT 36
Input circuit function 10, 19, 36, 38, 40,
45
Input dynamization 45
Input expansion 39, 40
Input module 7, 32
INPUT rotary switch 36
Installation 3
Installation, conditions of 4
Installing 63
Interfaces
Base module 2,17, 18
Input module 35
Relay output module 44

J
Jog mode 23, 45, 50

L
LEDs

Base module 17

Input module 35

Relay output module 44
Light barrier monitoring 50
Light grille function 11, 46
Light grille monitoring 50
Logic functions 39, 51
Logic operation 11, 47

M

Machine safety 4

Machinery directive 4
Manipulation 18, 62
Manual Reset 24, 25

Master base module 6, 7, 12
Maximum configuration 6
Minimum configuration 6
Mode 18

Modulated self-test signals 50
Module address 12

Muting function 11, 22, 46
Muting inputs 23

Muting lamp 22, 46

Muting lamp output 23

N
Non-contact safety device type 2 19
Non-contact safety device type 4 19
Non-equivalent activation 10, 45
Notes

Base module 12

Input module 32

Relay output module 42

(0]
Off delay 11, 21, 23, 25, 47, 48, 50
Operating errors 18
Operating voltage 18, 48
Operation

Base module 17, 18

Input module 35

Relay output module 44
OR function 11, 22, 37, 39, 46
OR link 40, 47, 53
OR operation 21, 39
Order numbers 68
0OSSD 22,50
Output dynamization 48
Output function 11, 48
Output switching element 50
Overcurrent limitation 50
Overview of devices 2, 68

P

Parallel-connected module inputs 13, 15,
67

PFD 49

PFH 49

PLC 11,48

Position monitoring 50

Position switch 50

Press control 23, 50

Probability of failure 49

Product liability 4, 49

Proper use 4

R

RC combination 12

Relay output module 7, 10, 18, 42
Release time 25

Removing 63

Removing modules 18
Reset 24

Reset after safety event. 47
Reset behavior 21, 24
Reset button 21, 24, 47
Reset condition 18, 47
Reset function 11, 47, 48
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Reset-Required 22, 24
Residual risk 8, 49
Response signal 23, 50
Restart 18

Restarting inhibit 24, 47
Retriggering 23, 25, 47
Risk assessment 2, 8
Risk minimization 8

S

SA-BM-S1 12

SA-BS-S1 12

SA-COVER 64

SA-IN-S1 32

SA-OR-S1 18, 42
SA-OR-S2 18, 42

Safe state of inputs 24, 25
Safety bus 10, 11, 21, 32, 48
Safety chain 49

Safety circuits 9

Safety communication 10
Safety devices 9

Safety door monitoring 50
Safety event 24

Safety function 10, 49
Safety integrity level 49
Safety level 23

Safety measures 3

Safety requirements 49
Safety rules 3

Safety sensors 9

Safety shutdown 50

Safety standards 4

Safety structure 49

Safety zones 9, 48
Safety-related information 3
SBus See Safety bus
Self-testing sensors 19, 50
Semiconductor 10, 37, 45
Sensor connections 19
Separating safety devices 50
Sequence of modules 6
Setup mode 11, 46, 50
SFF 49

Signal 22

Signal flow 21

Signal source 22

Single functions 20

Slave base module 6, 7, 12
Special functions 23
Standard functions 38
Starting inhibit 24, 46, 47
Startup 3

Statutory regulations 4
Stop category 48, 50
Structure 6
Subsystem 6
Summary analysis 8
Supply terminals 21
Supply voltage 24
Switch off and on again 18
Switches/buttons

Base module 17

Input module 35
Switching mats 50
Switching on procedures 48

Synchronous time monitoring 10, 36, 45
System configuration 18

System data 11, 48

System functions 10, 45

T
Technical data
Base module 12
General 66
Input module 32
Relay output module 42
Terminal assignment 29, 41
Terminal configuration 11, 47
Terminals
Base module 17
Input module 35
Relay output module 44
Test cycles 3
Test function 23
Testable sensors 19, 23
Three-wire 38, 39
Three-wire circuit 37
Time behavior 11, 48
Tripping characteristic 12
Two-hand button 50
Two-hand function 10, 45, 50
Two-hand operation 23
Type 2 non-contact safety devices 50
Type 4 non-contact safety devices 50

Type IIA 19

Type HIC 19, 50

U

Use of work equipment directive 4
\")

Valve monitoring 50
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samos Configuration List

This is a blank samos configuration list (module location list) for copying. We recommend
keeping a record of the configuration with the documentation or in a clearly visible place in
the enclosure.

The configuration list is also available online ("samosConfigListSetup") at
www.wieland-electric.com — Info Service - Download Center. If you use the online
version with a samos SA-PROFIBUS-DP bus coupler module and a BW1131 master
simulator (Bihl und Wiedemann) you will be able to load the module location list.

Notes on the samos configuration list

Aktuelle CRC der Steckplatzliste
Current module configuration CRC

Anzahl der vorhandenen aktiven
sicheren Module.
Number of available active safe

modules
Zeitpunkt der Datenlbertragung
Date and time of the data transfer
Klemmenbezeichnung
Terminal designation

High- oder Low-Pegel

D :
High or low level
Modultyp
Module type
EN[ s1 ¥ s2 [ S3 | Software-Version AR

V.
H H H L = ; H H H L
Position des Moduls von Links
Type: SA-BS-S1 Type: SA-IN-S1

? / Position of tr;t rziztiule from the SW-Ver: 0524
———_| Anwender-Modulbezeichnung _

SW-Ver: 0524

FUNCTIONY INPUT A: 8
DELAY: 5\min User module-reference INPUT B: 3
11 12 | Evtl. Fehlercode des Moduls 15 16 17 18
L L 3\ H (siehe Fault code list) / H H
Q1 | a2 | Q \Qh4\ Code in the event of failure/error 4
L L H (see Fault code list) /

SA-Bx: Funktionbaustein Nr.
SA-IN: Eingangskreisfunktion A
SA-Bx: Function block No.
SA-IN: Input circuit function A
SA-Bx: Verzégerungszeit
SA-IN: Eingangskreisfunktion B
SA-Bx: Time delay setting
Anzahl der entdeckten Fehler

Number of detected faults
Frei verwendbare Felder fir
Projektinformationen
Useable fields to enter project
information
Schaltflache zum Start der
Datenubertragung
L_Button for start of data transfer |

Reading samos-config ‘ Faults: 1
Company: || || Project:" ||
Ref. to drawing No.: || || Rev.:|| ||
Comment: || |
Date: || || Name:|] |
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samos -Konfigurationsliste

Release 2.0

Diese Ubersicht zeigt die Anzahl, Reihenfolge und Konfiguration der aktiven sicheren
samos-Module eines Systems in einem bestimmten, vom Anwender gewahlten

wieland

System-CRC:
No. of active modules:

. |Zustand der Maschine. Sie dient der Dokumentationserganzung einer Date:
A Anlage/Maschine. Left side module
Die dargestellten Informationen sind vom Anwender mit dem tatsachlichen
D |zustand des samos-Systems zu vergleichen! Fiir die Richtigkeit und
Vollstandigkeit der Daten Gibernimmt die Firma Wieland keine Haftung! Type:
Ausgangsmodule Relais SA-OR sind nicht dargestellf SW-Ver.
This overview shows the number, the order, and the configuration of the active samos
modules of a system designed and constructed by the user's selected structure of the ﬂ
. machine. This overview can be used to supplement the documentation for the machine
A configuration.
The indicated information must be compared with the actual conditions of the
GB |samos system! Company Wieland does not take responsibility for the
correctness and completion of the dates!
Output modules relays SA-OR are not shown in this overview.
Type: Type: Type: Type:
SW-Ver: z SW-Ver: 3 SW-Ver: é:!] SW-Ver: 5
Type: Type: Type: Type:
TGl 7 =8 —39
max. module number
Type: Type: Type: Type:
SW-Ver:

SW-Ver: ﬂ @ SW-Ver:

ﬂ ﬂ SW-Ver:

1

—

Company:

Ref. to drawing No.:

Date: ||

Faults:

Project:

Rev.:

Name:"

Comment: ||

Sign:
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wieland

Electrical
Connections

Headquarters:

Wieland Electric GmbH
Brennerstrafte 10 - 14
D-96052 Bamberg

Sales and Marketing Center:
Wieland Electric GmbH
Benzstralle 9

D-96052 Bamberg

Phone +49 (951) 9324-0
Fax +49 (9 51) 9324-198
www.wieland-electric.com
info@wieland-electric.com

Safety Hotline:
+49 (951) 9324-999

Product Range

AT Wieland

Components and system components
for the control cabinet
® DIN rail terminal blocks
— with screw connection
— with spring clamp connection
— with IDC connection
e Safety
— Safety relays
— Modular safety systems
e Fieldbus components
¢ Interface
— Power supplies
— Overvoltage protection
— Measuring and monitoring relays
— Time and switching relays
— Coupling relays/solid state relays
— Analog modules
— Passive interfaces
Components and system components
for field applications
* Remote automation
— Remote power distribution
— Remote fieldbus interface
¢ Industrial multipole connectors
— Modular multipole connectors
— High-density multipole connectors
— High-current multipole connectors
— Multipole connectors for hazardous areas
— Bushings for control cabinets
— D-Sub connectors
* Round connectors
Empty housings and appliance
connectors/terminal strips

AT Schleicher

PLC systems and CNC based control systems
e Operator panels

e Application engineering & system solutions
e Customized products

BIT Wieland

Building installation systems
— Mains connectors IP20/IP65...IP68
— Bus connectors
— Combined connectors
— Low-voltage connectors
— Flexible flat cable systems
— Distribution systems
— Switching devices for EIB/KNX, LON,
Ethernet, radio control

— DIN rail terminal blocks for electrical installation§.

— Overvoltage protection

PCB connectors Wieland

PC board connectors

e PC board connectors
— with screw connection
— with spring clamp connection
— with TOP connection




