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Scope of these instructions: These instructions are valid for multi-turn actuators of the type ranges
SA(R) 07.1 – SA(R) 16.1 and SA(R)ExC 07.1 – SA(R)ExC 16.1
as well as for part-turn actuators of the type ranges
SG 05.1 – SG 12.1 and SGExC 05.1 – SGExC 12.1
with the controls AUMATIC AC 01.1 or ACExC 01.1
with Modbus interface.
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1. Safety instructions
1.1 Range of application AUMA actuators are designed for the operation of industrial valves, e.g.

globe valves, gate valves, butterfly valves and ball valves.
For other applications, please consult us. The manufacturer is not liable for
any possible damage resulting from use in other than the designated appli-
cations. Such risk lies entirely with the user.
Observance of these operation instructions is considered as part of the
controls’ designated use.

1.2 Commissioning
(electrical connection)

During electrical operation certain parts inevitably carry lethal voltages.
Work on the electrical system or equipment must only be carried out by a
skilled electrician himself or by specially instructed personnel under the
control and supervision of such an electrician and in accordance with the
applicable electrical engineering rules.

1.3 Maintenance The maintenance instructions must be strictly observed, otherwise a safe
operation of the controls is no longer guaranteed.

1.4 Warnings and notes Non-observance of the warnings and notes may lead to serious injuries or
damage. Qualified personnel must be thoroughly familiar with all warnings
and notes in these operation instructions.
Correct transport, proper storage, mounting and installation, as well as
careful commissioning are essential to ensure a trouble-free and safe oper-
ation.
The following references draw special attention to safety-relevant proce-
dures in these operation instructions. Each is marked by the appropriate
pictograph.

This pictograph means: Note!
“Note” marks activities or procedures which have major influence on the
correct operation. Non-observance of these notes may lead to consequen-
tial damage.

This pictograph means: Electrostatically endangered parts!
If this pictograph is attached to a printed circuit board, it contains parts
which may be damaged or destroyed by electrostatic discharges. If the
boards need to be touched during setting, measurement or for exchange, it
must be assured that immediately before a discharge through contact with
an earthed metallic surface (e.g. the housing) has taken place.

This pictograph means: Warning!
“Warning” marks activities or procedures which, if not carried out correctly,
can affect the safety of persons or material.

2. Short description AUMA actuators have a modular design. Motor and gearing are mounted in
a common housing.
The actuators are driven by an electric motor and controlled with the elec-
tronic controls AUMATIC. The electronic controls are included in the scope
of delivery.
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3. Transport and storage .Transport to place of installation in sturdy packing..Do not attach ropes or hooks to the handwheel for the purpose of lifting by
hoist..Store in well-ventilated, dry room..Protect against floor dampness by storage on a shelf or on a wooden
pallet..Cover to protect against dust and dirt..Apply suitable corrosion protection agent to bright surfaces.

4. General information about Modbus
For the exchange of information among automation systems and between
automation systems and the connected decentral field devices, serial
fieldbuses are mainly used today as the communication system. Thousands
of applications have proved impressively that cost savings of up to 40 % in
wiring, commissioning and maintenance are achieved by using fieldbus
technology. Just two wires are needed to transmit all relevant information for
the field devices, such as input and output signals, parameters and diagnos-
tics data. While in the past the fieldbuses used were often manufacturer
specific and incompatible with other bus systems, the systems employed
today are almost exclusively open and standardized. This means that the
user is independent of individual suppliers and can choose the best product
at the most competitive price.
Modbus is an open standardised fieldbus system which is also used
successfully throughout the world. The application range includes automa-
tion in the areas of manufacturing, processing and building.
These operation instructions cannot provide a general introduction into
Modbus. Refer to the literature references in the appendix (page 63).

4.1 Basic characteristics Modbus defines the functional features of a serial fieldbus system with
which distributed digital automation devices can be interconnected. Modbus
distinguishes between master and slave devices.

Master devices control the data exchange on the bus. A master is allowed
to send messages without an external request.

Slave devices such as AUMA Modbus actuators are peripheral devices.
Typical slave devices are input/output devices, valves, actuators and
measuring sensors. They do not have bus access, i.e. they may only, at the
request of a master, transmit messages to that master.
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4.2 Basic functions of Modbus Modbus uses a master-slave procedure in which only the master can initiate
a transaction. The slaves respond by supplying the requested data via
response telegram or by executing the action requested in the query.
The Modbus telegram from the master contains the slave address, a func-
tion code defining the requested action, a data field and a CRC field. The
Modbus slaves’ response telegram contains fields confirming the requested
action and possibly the requested data and also a CRC field.
If an error occurs in receipt of the telegram or the slave is unable to perform
the requested action, the slave will generate an error message and send it
as response to the master.

4.3 Transfer mode .RS-485 twisted pair cable or fibre optical cable..AUMA actuators support baud rates up to 38.4 kBit/s

4.4 Bus access .Master-slave procedure..Mono-master system..Master and slave devices: max. 247 devices connected to one bus, without
repeaters max. 32 devices.

4.5 Communication .Master-slave data exchange via query-response cycle (Polling procedure)..Modbus RTU protocol.

4.6 Protection functions .Parity check for each telegram byte.CRC check for each telegram.Watchdog for AUMA actuators with adjustable safety behaviour..Query-response cycle monitoring with configurable timer interval at the
master.

4.7 Modbus RTU mode Data format for a byte.

Coding system:.8 bit binary, hexadecimal 0-9, A-F.2 hexadecimal characters contained in each 8 bit field of the telegram

Bits per byte:.1 start bit.8 data bits; least significant bit sent first.1 bit for even/odd parity, no bit for no parity.1 stop bit if parity is used, 2 stop bits if no parity is used.
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5. Technical data
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1) The lifetime guaranteed by the manufacturer for OPEN - CLOSE duty amounts to min. 2 million cycles. If a higher number of starts cycles is to be expected,
thyristor units with virtually unlimited lifetime should be used.

2) Partly possible in connection with process controller PID, please contact AUMA.
3) Requires position transmitter in actuator.
4) Not possible in combination with PTC tripping device.

Features and function
Supply voltage, mains frequency,
and current consumption

Standard voltages:

Special voltages:

For mains voltage and mains frequency, please refer to name plate at controls and motor
Permissible variation of mains voltage: 10 %
Permissible variation of mains frequency: 5 %
Motor current consumption: refer to motor name plate
Current consumption of actuator controls depending on mains voltage:
100 to 120 V AC = max. 650 mA
208 to 240 V AC = max. 325 mA
380 to 690 V AC = max. 190 mA

External supply of the electronics
(option)

24 V DC + 20 %/ – 15 %,
Current consumption: basic version approx. 200 mA, with options up to 500 mA

Rated power Refer to motor name plate
The controls is designed for the rated power of the actuator

Overvoltage category Category III according to IEC 60 644-1
Switch gear Standard: Reversing contactors1) (mechanically and electrically interlocked)

for motor power up to 1.5 kW, nominal motor current up to 9 A
(OPEN - CLOSE duty) or  5.2 A (modulating duty)

Options: Reversing contactors1) (mechanically and electrically interlocked)
for motor power up to 7.5 kW, nominal motor current up to 20 A
(OPEN - CLOSE duty) or  18 A (modulating duty)

Control and output signals Via Modbus RTU interface
Modbus RTU interface with
additional inputs
(options)

Modbus interface with 4 free 24 V DC inputs (current consumption approx 5mA/input) and 2
free 0/4 – 20 mA inputs2). Signal transmission via fieldbus interface.
Modbus interface with 24 V DC control inputs (current consumption approx. 5 mA/input)
OPEN - CLOSE - EMERGENCY. Selection of control mode via 24 V DC input
BUS/REMOTE.
Modbus interface with 24 V DC control inputs (current consumption approx. 5 mA/input)
OPEN - CLOSE and 0/4 – 20 mA input for nominal position value2) (positioner).
Selection of control mode via 24 V DC inputs BUS/REMOTE and MODE.
Modbus interface with 24 V DC (optional 115 V AC) control inputs OPEN - STOP  - CLOSE
- EMERGENCY (current consumption approx. 10 mA/input, for 115 V AC approx. 15
mA/input) and 0/4 – 20 mA input for nominal position value3) (positioner). Selection of
control mode via 24 V DC (optional 115 V AC) inputs BUS/REMOTE and MODE.
Output signals via 6 programmable signal relays, position feedback 0/4 – 20 mA.

Voltage output Standard: Auxiliary voltage 24 V DC, max. 100 mA for supply of control inputs,
galvanically isolated from internal voltage supply

Option: Auxiliary voltage 115 V AC, max. 30 mA for supply of control inputs4),
galvanically isolated from internal voltage supply

Component redundancy (option) AUMATIC is equipped with an additional redundant Modbus interface
Redundancy in loop structure
(option)

AUMATIC is equipped with an additional redundant Modbus interface to implement a
redundant loop in combination with the SIMA Master Station.
Max. number of AUMATIC actuators per redundant loop: 127 units.
Max. possible cable length between the AUMATIC actuators without additional external
repeaters: 1,200 m.
Max. possible total cable length per redundant loop: approx. 150 km

Table 1: Modbus interface for actuator controls AC 01.1

3-ph AC
voltages/ frequencies

1-ph AC
voltages/ frequencies

Volt 220 230 240 380 400 415 440 460 480 500 Volt 110,115,120 220,230,240
Hz 50 50 50 50 50 50 60 60 60 50 Hz 50/60 50/60

3-ph AC
voltages/frequencies

1-ph AC (only SGExC)
voltages/frequencies

Volt 525 575 660 690 Volt 208
Hz 50 50 50 50 Hz 60
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Fibre optic connection (option) F-ST (bayonet type connection) = BFOC connection
Channels: for line topology : IN1 + OUT1/IN2 + OUT2
(optical) for star topology: IN1 + OUT1
Data rate up to 1.5 MBit/s
Glass fibre 62.5 (50)/125 µm, multi-mode
Optical budget:  6 dB for 52.5µm, 4 dB for 50 µm fibre
Network range: with 62.5 µm glass fibre: max. 2,000 m

with 50 µm glass fibre:    max. 1,300 m
damping of the FO cable max. 3.0 dB/km with additional damping

Wave length: 850 nm
Local controls Standard: Selector switch LOCAL - OFF - REMOTE (lockable in all three positions)

Push buttons OPEN - STOP - CLOSE - RESET
5 indication lights:
End position CLOSED and running indication CLOSE (yellow), torque fault
CLOSED (red), motor protection tripped (red), torque fault OPEN (red)
end position and running indication OPEN (green)
LC display, illuminated
Programming interface

Options: Release of the local controls:
with or without selector switch LOCAL - OFF - REMOTE
Operation of the actuator with push buttons OPEN - STOP - CLOSE - RESET
of the local controls can be disabled or released via Modbus
Special colours for the 5 indication lights:
End position CLOSED and running indication CLOSE (green), torque fault
CLOSE (blue), torque fault OPEN (yellow), motor protection tripped (white),
end position and running indication OPEN (red)
Protection cover, lockable
Protection cover with indicator glass, lockable

Functions Standard: Seating adjustable
Limit or torque seating for end position OPEN and end position CLOSED
Torque monitoring over the whole travel
Torque-by-pass, adjustable to up to 5 seconds
(no torque monitoring during this time)
Phase failure monitoring with automatic phase correction
Programmable behaviour in case of loss of bus
Running indication via indication lights
Positioner3):

Nominal position value via Modbus interface
Programmable behaviour on loss of signal
Automatic adaptation of the dead band (adaptive behaviour selectable)
Change-over between OPEN - CLOSE duty and modulating duty
via Modbus

Options: Process controller, PID3):
Nominal process value via Modbus interface
Actual process value via 0/4 – 20 mA additional input
Programmable behaviour on loss of signal
Limitation of the control range

Change-over between OPEN - CLOSE duty and modulating duty via Modbus
Monitoring functions Programmable monitoring of the max. number of cycles, generates warning signal

Reaction monitoring for operation command (programmable from 1 to 15 seconds),
generates fault signal – results in switching off
Operating time monitoring (programmable from 4 to 1,800 seconds), generates warning signal

Electronic name plate Order data: Commission number AUMATIC, commission number actuator,
KKS number (definition system for power plants), valve number, plant number

Product data: Product name, works number actuator, works number AUMATIC
software version logic, hardware version logic, date of final test,
wiring diagram, terminal plan

Project data: Project name, 2 freely definable customer fields with 19 characters each
Service data: Service telephone, Internet address, service text 1, service text 2

Logging of operating data A resettable counter and a lifetime counter for:
Motor running time, number of starts, torque switch trippings in end position CLOSED, limit
switch trippings in end position CLOSED, torque switch trippings in end position OPEN,
limit switch trippings in end position OPEN, torque faults CLOSED, torque faults OPEN,
motor protection trippings

Motor protection evaluation Standard: Monitoring of the motor temperature in combination with thermoswitches
in the actuator motor

Options: Additional thermal overload relay in the controls in combination with
thermoswitches in the actuator
PTC tripping device in combination with PTC thermistors in the actuator motor

3) Requires position transmitter in actuator
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Electrical connection Standard: Ex-plug/socket connector with terminal board
Threads for cable glands:
M-threads: 2 x M 25 x 1.5/4 x M 20 x 1.5
Pg-threads: 2 x Pg 21/4 x Pg 13.5
NPT-threads: 1 x 1" NPT/ 3 x ¾" NPT

Options: G-threads: 1 x G ¾"/ 4 x G ½"
Special threads, other than standard mentioned above, possible
Gold plated control plug (sockets and pins)
Parking frame for wall mounting of the disconnected plug
Protection cover for plug compartment (when plug is removed)

Overvoltage protection (option) Protection of the actuator and control electronics against overvoltages on fieldbus cables up to 4 kV5)

Wiring diagram (basic version) ACP 11F1-2P0--K000 KMS TP102/001
Further options for Non-intrusive version with MWG in the actuator
Setting of limit and torque switching via local controls
Electronic timer Start and end of stepping mode as well as ON and OFF time (1 to 300 seconds) can be

programmed individually for the directions OPEN and CLOSE.
Intermediate positions Any 8 intermediate positions between 0 and 100 %. Reaction and signal behaviour programmable
Further options for version with potentiometer or RWG in the actuator
Electronic timer Start and end of stepping mode as well as ON and OFF time (1 to 300 seconds) can be

programmed individually for the directions OPEN and CLOSE.
Intermediate positions Any 4 intermediate positions between 0 and 100 %. Reaction and signal behaviour programmable
Settings/programming the Modbus RTU interface
Setting the Modbus interface Baud rate, parity and Modbus address are set via the display of the local controls
Commands and signals of the Modbus RTU interface
Process representation output
(command signals)

OPEN, STOP, CLOSE, nominal position value3), RESET

Process representation input
(feedback)

End position OPEN, CLOSED
Actual position value 3)

Actual torque value 6)

Selector switch in position LOCAL/REMOTE
Running indication 3) (directional)
Torque switch OPEN, CLOSED
Limit switch OPEN, CLOSED
Manual operation via handwheel 3) or local controls
Analogue (2) and digital (4) customer inputs

Process representation input
(fault signals)

Motor protection tripped
Torque switch tripped in mid-travel
One phase missing
Loss of the analogue customer inputs

Behaviour on loss of
communication

The behaviour of the actuator is programmable:
stop in current position
move to end position OPEN or CLOSED
move to any intermediate position3)

General data Modbus
Communication protocol Modbus RTU
Network topology – Linear (BUS) structure. Active bus termination at both ends.

– Coupling and uncoupling of devices during operation without affecting other devices is
possible.

Transmission medium Twisted, screened copper cable according to EN 50 170
Modbus interface EIA-485 (RS485)
Transmission rate/cable length

Device types Modbus RTU slave, e.g. devices with digital and/or analogue inputs/outputs such as actuators, sensors)
Number of devices 32 devices in each segment without repeater, with repeaters expandable to 247
Bus access Polling between master and slaves (query response).

3) Requires position transmitter in actuator.
5) Not available for redundancy in loop structure.
6) Requires magnetic limit and torque transmitter (MWG) in actuator.

Baudrate (Bit/s) Max. cable length
(segment length) without

repeater

Possible cable length
with repeater

(total network cable length)
300
600

1,200
2,400
4,800
9,600
19,200
38,400

1,200 m
1,200 m
1,200 m
1,200 m
1,200 m
1,200 m
1,200 m
1,200 m

approx. 10 km
approx. 10 km
approx. 10 km
approx. 10 km
approx. 10 km
approx. 10 km
approx. 10 km
approx. 10 km
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7) For version in enclosure protection IP 68, higher corrosion protection KS or KX is strongly recommended.
8) Resistant to vibrations during start-up or for failures of the plant. However, a fatigue strength may not be derived from this.
9) Cable length between actuator and AUMATIC max. 100 m. Not suitable for version with potentiometer in the actuator. Instead of the potentiometer, an RWG has

to be used. Cable length for Non-intrusive version with MWG in the actuator max. 100 m. Requires separate data cable for MWG. If actuator and AUMATIC are
separated at a later date the max. cable length is 10 m.

Supported Modbus RTU
functions (services)

01 Read Coil Status
02 Read Input Status
03 Read Holding Registers
04 Read Input Registers
05 Force Single Coil
15 (0FHex) Force Multiple Coils
06 Preset Single Register
16 (10Hex) Preset Multiple Registers
07 Read Exception Status
17 (11Hex) Report Slave ID
08 Diagnostics:

00 00 Loopback
00 10 (0AHex) Clear Counters and Diagnostic Register
00 11 (0BHex) Return Bus Message Count
00 12 (0CHex) Return Bus Communication Error Count
00 13 (0DHex) Return Bus Exception Error Count
00 14 (0EHex) Return Slave  Message Count
00 15 (0FHex) Return Slave No Response Count

Service conditions
Enclosure protection according
to EN 60 529

Standard: IP 67 (when mounted)
Terminal compartment additionally sealed against interior (double sealed)

Options: IP 687)

Corrosion protection Standard: KN Suitable for installation in industrial units, in water or
power plants with a low pollutant concentration

Options: KS Suitable for installation in occasionally or permanently aggressive
atmosphere with a moderate pollutant concentration (e.g. in wastewater
treatment plants, chemical industry)

KX Suitable for installation in extremely aggressive atmosphere with high
humidity and high pollutant concentration

Finish coating Standard: Two-component iron-mica combination
Option: Special primer/special finish coat (customer’s choice)

Colour Standard: Grey (DB 702, similar to RAL 9007)
Option: Other colours than standard colour are possible on request

Ambient temperature – 20 °C  to + 60 °C
Vibration resistance8)

according to IEC 60 068-2-6
1 g, for 10 to 200 Hz
(Actuator with controls only. Not applicable in combination with gearboxes)

Weight 7 kg approx. (with AUMA plug/socket connector)
Accessories
Wall bracket9) AUMATIC mounted separately from the actuator, including plug/socket connector.

Connecting cables on request. Recommended for high ambient temperatures, difficult
access or in case of heavy vibrations during service.

Programming software COM-AC incl. interface cable
Special features for application in explosive atmospheres
Explosion protection Standard: II2G EEx de IIC T4

Option: II2G EEx d IIC T4
EC type examination certificate PTB 01 ATEX 1087 or PTB 01 ATEX 1119
Fibre optic connection (option) F-SMA fibre optic plug/socket connections

Optical budget: AC: 8 dB for 62.5 µm, 4 dB for 50 µm fibre
Network range: with 62.5 µm glass fibre: max. 2,600 m

with 50 µm glass fibre:    max. 1, 400 m
Overvoltage protection (option) Only in combination with standard electrical connection ex-plug/socket connector with terminal board,
Electrical connection Standard: Ex plug/socket connector with terminal board

Options: Ex plug-in terminal connection
Ambient temperature – 20 °C to + 60 °C
Weight approx. 12 kg (with Ex plug/socket connector and terminal board))
Further information
EU Directives ATEX Directive: (94/9/EC)

Electromagnetic Compatibility (EMC): (89/336/EEC)
Low Voltage Directive : (73/23/EEC)
Machinery Directive: (98/37/EC)

Reference documents Product description “Actuator controls AUMATIC AC”
Dimensions “Multi-turn/part-turn actuators with integral controls AUMATIC ACExC”



6. AUMATIC Modbus design
With the AUMATIC Modbus, AUMA provides the optimal controls for
multi-turn actuators of the type range SA and part-turn actuators of the type
range SG.

The integral controls AUMATIC Modbus consist of the following modules:

.Modbus board. Connects the Modbus to the internal electronics.The logic board links the signals of the actuator with the local controls and
the Modbus board and controls the reversing contactors or the thyristors..Local controls with selector switch and push buttons, indication lights and
display. With the selector, switch the control stations for local control
LOCAL – 0 – REMOTE for remote control are selected. The push buttons

(OPEN) – Stop – (CLOSE) are used for the electric operation
of the actuator on site..Plug/socket connectors for easy mounting of the AUMATIC Modbus on the
actuators..Motor controls: Reversing contactors or thyristors for motor controls..Modbus connection board with terminals for two-wire system and
termination resistors for the bus termination.

Actuators which have already been installed can be retrofitted for Modbus
by exchanging the controls AUMATIC for controls AUMATIC Modbus.
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Figure  A: AUMATIC Modbus
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with display
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Modbus
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with  AUMA plug/ socket

Motor controls
(switchgear)

Power supply unit
Logic board

Modbus
interface



7. Electrical connection .Work on the electrical system or equipment must only be
carried out by a skilled electrician himself or by specially
instructed personnel under the control and supervision of
such an electrician and in accordance with the applicable
electrical engineering rules.. Installation regulations for RS-485 networks must be
observed for the wiring.
(for literature references refer to appendix C)

7.1 Power supply (standard) For explosion-proof version (type designation: ACExC)
refer to page 15..Check whether type of current, supply voltage and frequency correspond

to motor data (refer to name plate at motor)..Loosen bolts (50.01) (figure B-1) and remove connection housing..Loosen screws (51.01) and remove socket carrier (51.0) from connection
housing (50.0).. Insert cable glands suitable for connecting cables.
(The enclosure protection stated on the name plate is only
ensured if suitable cable glands are used)..Seal cable entries which are not used with suitable plugs..Connect cables according to order related wiring diagram.
The wiring diagram applicable to the actuator is attached to the handwheel
in a weather-proof bag, together with the operation instructions. In case
the wiring diagram is not available, it can be obtained from AUMA (state
commission no., refer to name plate) or downloaded directly from the
Internet (www.auma.com).

7.2 Remote position transmitter For the connection of remote position transmitters (potentiometer, RWG)
screened cables must be used.

7.3 AUMATIC on wall bracket The AUMATIC can also be mounted separately from the actuator on a wall
bracket..For the connection of actuator and AUMATIC on wall bracket, use suitable

flexible and screened connecting cables.
(Preconfectioned cables can be obtained from AUMA on request).The permissible cable length between actuator and AUMATIC amounts to
max. 100 m..Versions with potentiometer in the actuator are not suitable. Instead of the
potentiometer an RWG has to be used in the actuator..Connect the wires in correct phase sequence.
Check direction of rotation before switching on.
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Figure  B-1: Mains connection

50.0

50.01

51.0

51.01

Mains cable

Technical data Motor power connections1) Protective earth Control pins
No. of contacts max. 6 (3 are used) 1 (leading contact) 50 pins/sockets
Marking U1, V1, W1, U2, V2, W2 according to VDE 1 to 50
Voltage max. 750 V – 250 V
Current max. 25 A – 16 A
Type of customer connection Screws Screw for ring lug Screws
Cross section max. 6 mm2 6 mm2 2.5 mm2

Material: Pin/ socket carrier Polyamide Polyamide Polyamide
Contacts Brass (Ms) Brass (Ms) Brass, tin plated or gold plated (option)

1) Suitable for copper wires. For aluminium wires contact AUMA.

Table 2: Technical data AUMA plug/socket connector for bus connection

Figure B-2: AUMATIC on wall bracket

Connecting cable to the actuator



7.4 Fitting the connection
housing

After mains connection:. Insert the socket carrier (51.0) into the plug cover (50.0) and fasten it with
screws (51.01)..Clean sealing faces at the connection housing and the actuator housing..Check whether O-ring is in good condition..Apply a thin film of non-acidic grease (e.g. Vaseline) to the sealing faces..Replace connection housing (50.0) and fasten bolts (50.01) evenly cross-
wise..Fasten cable glands with the specified torque to ensure the required
enclosure protection.

7.5 Test run Perform test run. Refer to the operation instructions for the actuator
(multi-turn actuator SA(R) .../ part-turn actuator SG ...).

Check limit and torque switching
Check limit and torque switching, electronic position transmitter RWG or
potentiometer (option) and re-set wehre appropriate.
The settings are described in the operation instructions for the actuator
(multi-turn actuator SA(R) ... part-turn actuator SG ... ).

For actuators with feedback signal (RWG, potentiometer), a reference oper-
ation has to be performed after the setting has been changed.

Perform reference operation:.Run actuator electrically (via push buttons OPEN and CLOSE) of the local
controls once to the end position OPEN and once to the end position
CLOSED.. If no reference operation is performed after changing the limit switching,
the feedback signal via the bus is not correct. The bus signals the missing
reference operation as warning (see page 30).

7.5.1 Bus connection (standard) For explosion-proof version (type designation: ACExC) refer to page 15.
For version with FO (fibre optics), refer to separate operation instructions
“AUMATIC AC 01.1 FO connection”.

Disconnect power before removing the plug cover.

.Loosen and remove plug cover (figure B-3). The connection board
(figures C-1, C-2 and C5) is located behind the plug cover.. Insert cable glands suitable for bus cables
(The enclosure protection stated on the name plate is only ensured if suit-
able cable glands are used)..Seal cable entries which are not used with suitable plugs..Connect bus cable. Refer to figures C-1 to C-6.
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Figure  B-3: AUMATIC bus
connection

Plug cover Entries for
bus cables
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Figure C-2: Connection board (for overvoltage protection)

S2
Bus termination
Channel 2

S3
S1

Bus termination
Channel 1

Figure C-1: Connection board (standard)

S1
Bus termination

Channel 1

X1

1 2 3 4

X2

1 2 3 4

Figure C-4: Connection for overvoltage protection

from previous/to next
Modbus device

channel 1

from previous/to next
Modbus device

channel 2

X1 X2

Figure C-3: Connection (Standard)

from previous/to next
Modbus device

channel 1

Figure C-5: Connection board (for redundancy)

S3S1
Bus termination

channel 1

S2
Bus termination
channel 2

X1 X2 X3 X4

Figure C-6: Connection for redundancy (option)

from previous/to next
Modbus device

channel 1

from previous/to next
Modbus device

channel 2

S1
ON Bus termination channel 1 ON
OFF Bus termination channel 1 OFF

S2
ON Bus termination channel 2 ON  (option)
OFF Bus termination channel 2 OFF (option)

S3
1SPC one Modbus board
2SPC two Modbus boards (component redundancy) (option)

Table 3: Switch positions for S1 – S3

Modbus
cable

AUMA
labelling at
connection

SUB-D 9 connector
pin (for other

Modbus devices)
Colour

A N/A 8 green
B P/B 3 red

Table 4: Assignment of the Modbus cable

The termination resistors for channel 1 and channel 2 are switched in
via switches (S1) and (S2). Both switches are supplied in position
‘OFF’. Only switch on the termination resistors (position ‘ON’) if the
actuator is the last device in the Modbus segment.

As soon as the termination resistors are switched on, the
connection to the next Modbus device is automatically
interrupted to avoid multiple terminations.

If the actuator must be taken from the valve, e.g. for service purposes,
it can be separated from the mains without having to remove the
wiring. For this purpose, screws 50.01 are removed and the
plug/socket connector is pulled off. As the fieldbus wiring is not
removed, the communication ability with the subsequent devices and
for removed plug/socket connectors is maintained.



7.5.2 Mains and bus connection for explosion-proof version

For version with FO (fibre optics) refer to separate operation instructions
“AUMATIC ACExC 01.1 FO connection”.

When working in potentially explosive areas, observe the
European Standards EN 60079-14 “Electrical Installations in
Hazardous Areas” and EN 60079-17 “Inspection and Mainte-
nance of Electrical Installations in Hazardous Areas”.
Work on the electrical system or equipment must only be
carried out by a skilled electrician himself or by specially
instructed personnel under the control and supervision of
such an electrician and in accordance with the applicable
electrical engineering rules.

For the Ex-plug/socket connector (figure D-1), the electrical mains connec-
tion is made after removing the plug cover (50.0) at the EEx e terminals of
the terminal board (51.0). The flameproof compartment (type of protection
EEx d) remains hereby closed..Check whether type of current, supply voltage and frequency correspond

to motor data (refer to name plate at motor)..Loosen bolts (50.01) (figure D-1) and remove plug cover.. Insert cable glands with “EEx e” approval and of size suit-
able for connecting cables. For the recommended cable
glands refer to appendix D, page 66.
(The enclosure protection stated on the name plate is only
ensured if suitable cable glands are used)..Seal cable entries which are not used with suitable plugs..No more than max. 2 wires with the same cross section
may be connected to one terminal.

.Remove cable sheathing in a length of 120 – 140 mm.
Strip wires: Controls max. 8 mm, motor max. 12 mm.
For stranded wires use end-sleeves according to DIN 46228..Connect bus cable. Refer to figures (D-4 or D-5).
The termination resistor for channel 1 is connected through linking the
terminals 31 – 33 and 32 – 34 (standard).
The termination resistor for channel 2 is connected through linking the
terminals 35 – 37 and 36 – 38 (component redundancy only)..Only connect the termination resistors if the actuator is the final station in
the Modbus segment..Connect screen largely to the cable glands. For the recommended cable
glands refer to appendix D, page 66.

If the actuator must be taken from the valve, e.g. for service purposes, it can
be separated from the mains without having to remove the wiring
(figure D-2). For this, the screws (51.02) are removed and the plug/socket
connector is pulled off. Plug cover (50.0) and terminal board (51.0) remain
together. As the fieldbus wiring is not removed, the communication ability
with the subsequent devices and for removed plug/socket connectors is
maintained (except for redundancy in loop structure).

Flameproof enclosure! Before opening, ensure that there is
no explosive gas and no voltage.

A special parking frame (figure D-3) for protection against touching the bare
contacts and against environmental influences is available.
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Figure D-1: Connection

50.0

50.01

51.0

Figure D-2: Disconnection from
the mains

50.0

51.0

51.02

Figure D-3: Parking frame
(accessory)

Parking frame
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35

35 38

36

36 37

B

B

A

A

B

A

Figure D-5: Bus connection for channel 2
(redundancy only)

from the previous
Modbus device
channel 2

to the next
Modbus device
channel 2

Another devicen follows the actuator

Actuator is the final device

31

31 34

32

32 33

B

B

A

A

B

A

Figure D-4: Bus connection for channel 1
(standard)

Another device follows the actuator

Actuator is the final device

from the previous
Modbus device
channel 1

to the next
Modbus device
channel 1

Technical data Motor power connections1) Protective earth Control pins
No. of contacts max. 3 1 (leading contact) 38 pins/ sockets
Marking U1, V1, W1 according to VDE 1 to 24, 31 to 50
Voltage max. 550 V – 250 V
Current max. 25 A – 10 A
Type of customer connection Screws Screws Screws
Cross section max. 6 mm2 6 mm2 1.5 mm2

Material:Pin/ socket carrier Araldite/ Polyamide Araldite/ Polyamide Araldite/ Polyamide
Contacts Brass (Ms) Brass (Ms) Brass (Ms) tin-plated
1) Suitable for copper wires. For aluminium wires contact AUMA.

Table 5: Technical data Ex plug/socket connector with terminal board for explosion-proof actuators



7.5.3 Bus cables Only cables according to the recommendations of EIA 485 standard should
be used for Modbus wiring.

A maximum of up to 32 Modbus devices may be connected in one segment.
If more nodes are to be connected to one Modbus network, several
segments must be connected with repeaters.
The bus cable must be laid at a distance of at least 20 cm from other cables.
It should be laid in a separate, conductive, and earthed cable trunking.
It must be ensured that no potential differences can occur between the indi-
vidual devices on the Modbus (perform a potential equalisation).

Recommended cable specification for Modbus

Impedance: 135 to 165 Ohm, at a frequency
of 3 to 20 MHz.

Cable capacity: < 30 pF per metre
Cable diameter > 0.64mm
Cross section: >  0.34 mm², conforms to AWG 22
Loop resistance: < 110 Ohm per km
Screening: CU shielding braid or shielding braid and

shielding foil
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2-wire cable

Controls (master)

Bus termination
switched on

Bus termination
switched on

Connection
board

Modbus board

AUMATIC
Modbus

Figure E: Example: Modbus with one segment



7.6 Setting the Modbus interface
In this section only the setting of the baud rate, the parity, and the slave
address will be described.
For further detailed instructions on the indication, operation and setting of
the AUMATIC refer to the operation instructions of the actuator (multi-turn
actuator SA(R) .../ part-turn actuator SG ... with AUMATIC AC ...).

.Set selector switch at the AUMATIC to position OFF (0), figure F-1..Switch on supply voltage..Select menu indication M0:
Press push button in one of the status indications (S0, S1, S2, S3, or
S4) longer than 2 seconds:

> 2 Sec.

.Select SETTINGS with push button :

.Confirm the selection SETTINGS with :

.Select MODBUS1 by pushing several times:

.Confirm the selection MODBUS1 with .

.Select EDIT with push button :
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C

Figure
F-1 M0MAIN MENU

LANGUAGE /CONTRAST

SETTINGS

OPERATIONAL DATA

Figure
F-2 M1MAIN MENU

LANGUAGE / CONTRAST

SETTINGS

OPERATIONAL DATA

Figure
F-3 M10SETTINGS

SET LIMIT SWITCHES

SEATING MODE

TORQUE

Figure
F-4 M1FSETTINGS

POSITIONER

SPEED SETTING

MODBUS1

Figure
F-5 M1F0MODBUS1

VIEW

EDIT

Figure
F-6 M1F1MODBUS1

VIEW

EDIT



Confirm the selection EDIT with :

.The value of the selected position may be changed using push buttons
and ..To accept the input and move to the next digit, press , proceed until all
password digits are entered. When accepting the last digit, the entered
password is checked (default password: 0000). If it is valid, the following
indication appears:

7.6.1 Setting the baud rate .Confirm BAUDRATE with :

.Change to edit mode with :

Now baud rates from 300 to 38,400 BAUD may be set.

The baud rate setting must correspond to the setting at the
master.

.With the push buttons and the value can be changed..Pressing  push button accepts the input and validates it immediately..To return to the previous indication without accepting the entered value
press the .

7.6.2 Setting the parity .Select PARITY with ..Confirm PARITY with push button .
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ENTER PASSWORD

0 * * *

:EDIT :OK C:ESC

Figure
F-7

M1F11EDIT

BAUDRATE

PARITY

SLAVEADDRESS

Figure
F-8

M1F11EDIT

BAUDRATE

9600 BAUD

:EDIT C:ESC

Figure
F-9

M1F11EDIT

BAUDRATE

9600 BAUD

:EDIT :OK C:ESC

Figure
F-10

C

M1F12EDIT

PARITY

EVEN, 1 STOPBIT

:EDIT C:ESC

Figure
F-9



.Change to edit mode with :

Now you can use push buttons and to set the parity to the following
values:

EVEN, 1 STOP BIT
ODD, 1 STOP BIT
NO, 2 STOP BITS

The parity setting must correspond to the setting at the
master.

.Pressing accepts the input and validates it immediately..To return to the previous indication without accepting the entered value
press push button .

7.6.3 Setting the slave address .Select SLAVE ADDRESS with ..Confirm SLAVE ADDRESS with push button .

.Change to edit mode with :

Now you can use push buttons and to set the slave address from 1
to 247:

.Pressing push button accepts the input and validates it immediately..To return to the previous indication without accepting the entered value
press push button .
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M1F12EDIT

PARITY

EVEN, 1 STOPBIT

:EDIT C:ESC

Figure
F-10

C

M1F14EDIT

SLAVEADDRESS

1

:EDIT C:ESC

Figure
F-9

M1F14EDIT

SLAVEADDRESS

1

:EDIT :OK C:ESC

Figure
F-10

C



7.6.4 Further parameters of the Modbus interface

The Modbus interface of the AUMATIC has further parameters which can be
set in the same way:

Connection control time
This time should exceed the cycle time of the Modbus data transmission to
all connected devices. If no valid Modbus telegram was received within this
time, the “DATA EX” status (see page 56) is lost and the failure behaviour
(page 39) or the change-over of the communication channel (page 47) is
initiated, if enabled.

Menu structure:
MAIN MENU (M)

SETTINGS (M1)
MODBUS1 (M1F)

CONNECT-CONTROL TIME (M1FX3)

Standard value:
CONNECT-CONTROL TIME: 3.0 S
(This value can be adapted from software version Z031.922/06xxx)

Parameter for setting the cable redundancy
The parameters CABLE REDUNDANCY and CHANNEL CHECK TIME
define the behaviour for cable redundancy (page 46).

Standard values:
CABLE REDUNDANCY: OFF
CHANNEL CHECK TIME: 5.0 s
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8. Commissioning using the controls
8.1 Introduction To commission a Modbus slave, a special configuration of the master using

a configuration file is usually not required.

The Modbus RTU transmission is based on a simple protocol containing the
slave address, a function code with offset address, the process data and a
checksum.

8.2 Overview over the Modbus functions for data transmission

8.3 Modbus function and corresponding offset addresses of the AUMATIC
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Function Function code
(decimal) Description

Force Single Coil 05 Sets an individual bit in the slave to ON or OFF

Force Multiple Coils 15 Sets several consecutive bits in the slave to ON or OFF

Read Coil Status 01 Reads out the status of individual output bit information from the slave

Read Input Status 02 Reads out the status of individual input bit information from the slave

Preset Single Register 06 Writes data to individual Holding Registers (16 bit) of the slave

Preset Single Register 16 Writes data into consecutive Holding Registers

Read Input Register 04
Reads out the contents of the Input Data Registers (16 bit) from the
slave

Read Holding Register 03 Reads out the contents of the Holding Registers from the slave

Action
Permissible function/
function code
(decimal)

Permissible offset
addresses (decimal)

Permissible offset
addresses
(hexadecimal)

Read or write process
representation output data
(write or read master
outputs)

Force Single Coil (05)
Force Multiple Coils (15)
Read Coil Status (01)

0 to 511 0x0000 to 0x01FF

Preset Single Register (06)
Preset Multiple Register (16)
Read Holding Register (03)

1 000 to 1 031 0x03E8 to 0x0407

Read process representation
input data (master inputs)

Read Input Status (02) 0 to 511 0x0000 to 0x01FF

Read Input Register (04) 1 000 to 1031 0x03E8 to 0x0407

Read or write AUMATIC
parameters

Preset Single Register (06)
Preset Multiple Register (16)
Read Holding Register (03)

0 to 999 0x0000 to 0x03E7



9. Input data
9.1 Reading the actuator signals from the actuator using register functions

Function to be used:
Read Input Register (04)
Grey bits are collective signals. They contain the results of a disjunction (OR
operation) of other information.
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Offset
(hexadecimal)

Offset
(decimal)

Register contents
(description see subclause 10.2)

0x03E8 1000

0x03E9 1001 Byte 3: E2 Actual position (high byte) Byte 4: E2 Actual position (low byte)

0x03EA 1002

0x03EB 1003

0x03EC 1004 Byte 9: Analogue input 1 (high byte) Byte 10: Analogue input 1 (low byte)

0x03ED 1005 Byte 11 and Byte 12 E4 (torque)
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Offset
(hexadecimal)

Offset
(decimal)

Register contents
(description see subclause 10.2)

0x03EF 1007

0x03F0 1008 Byte 17: MD1 Analogue input 2 (high byte) and  Byte 18: MD1 Analogue input 2
(low byte)

0x03F1 1009 Reserved

0x03F2 1010 Reserved

0x03F3 1011

Byte 16: Warning signals
part 2

Byte 15: Warning signals
part 1
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9.2 Description of the input data

Byte 1: Logical signals

Bits 3, 6 and 7 are collective
signals.
Bits 5 and 4 of the logical sig-
nals (byte1) indicate a logical
operation of the actuator, i.e.
they are set when the actuator
has the command to perform
an electrical operation (also
present when e.g. the actuator
happens to be in a stepping
pause during stepping mode
or waits for the end of the dead
time)
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Bit Designation Value Description

0

Open
position
Limit seating
in end posi-
tion OPEN

1 Limit switch in direction OPEN operated

0 other

Open
position
Torque seat-
ing in end po-
sition OPEN

1 Torque switch and limit switch in direction OPEN oper-
ated.

0 other

1

Closed
position
Limit seating
in end posi-
tion CLOSED

1 Limit switch in direction CLOSE operated

0 other

Closed
position
Torque seat-
ing in end po-
sition
CLOSED

1 Torque switch and limit switch in direction CLOSE op-
erated.

0 other

2 Setpoint
reached

1
Nominal position value is within max. error variable
(outer dead band). Signal occurs only if Modbus mas-
ter has set the Remote SETPOINT bit.

0 other

3 Not ready
ind.

1
Collective signal: Contains the result of a disjunction
(OR-operation) of all bits of the byte “Not ready ind.”
(page 29)

0 No signal is active in byte “Not ready ind.” (page 29).

4 Running
OPEN

1

Run command (OPEN or SETPOINT) from Modbus in
direction OPEN is executed. For operation in stepping
mode, this signal is also active during an off-time, the
dead time and the reversing prevention.

0 No such command is carried out via the Modbus.

5 Running
CLOSE

1

Run command (CLOSE or SETPOINT) from Modbus
in direction CLOSE is executed. For operation in step-
ping mode, this signal is also active during an off-time,
the dead time and the reversing prevention.

0 No such command is carried out via the Modbus.

6 Warning ind.
1

Collective signal: Contains the result of a disjunction
(OR operation) of all bits of the two bytes “Warning sig-
nals.” (page 30).

0 No warnings are active (all bits of the byte “Warning
signals” cancelled).

7 Fault ind.
1

Collective signal: Contains the result of a disjunction
(OR-operation) of all bits of the byte “Fault signals”
(page 29).

0 No faults are active (all bits cancelled of the byte “Fault
signals” cancelled).



Byte 2: Actuator signals

Byte 3: E2 (actual position) high byte
Byte 4: E2 (actual position) low byte

Byte 3 and Byte 4 transmit the current position of the actuator (requires
position transmitter in the actuator).
The actual position is transmitted as a value between 0 to 1,000 per mil.
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Bit Designation Value Description

0 Thermal
fault

1 A thermal fault (motor protection) has occurred.

0 No thermal fault has occurred.

1 Loss of
phase

1 One phase missing.

0 All phases are present.

2 Remote
sw. position

1 Selector switch in position REMOTE.

0 Selector switch not in position REMOTE.

3 Local
sw. position

1 Selector switch in position LOCAL.

0 Selector switch not in position LOCAL.

4 LSO (WOEL)
1 Limit switch OPEN left operated.

0 Limit switch OPEN left not operated.

5 LSC (WSR)
1 Limit switch CLOSE right operated.

0 Limit switch CLOSE right not operated.

6 TSO (DOEL)
1 Torque switch OPEN left operated (storing).

0 Torque switch OPEN left not operated.

7 TSC (DSR)
1 Torque switch CLOSE right operated (storing).

0 Torque switch CLOSE right not operated.



Byte 5:
Configured Byte 1

The configuration is set in the
factory and can not be
changed.

Byte 6:
Physical operation

This is where the information
about the actual movement of
the actuator is stored.
The configuration is set in the
factory and can not be
changed.
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Bit Designation Value Description

0 Closed posi-
tion

1 see page 25

0 other

1 Open posi-
tion

1 see page 25

0 other

2 Remote sw.
position

1 Selector switch in position REMOTE

0 other

3 Torque fault
CLOSE

1 Torque fault in CLOSE direction (storing)

0 other

4 Torque fault
OPEN

1 Torque fault in OPEN direction (storing)

0 other

5 Loss of
phase

1 One phase is missing

0 other

6 Not ready
ind.

1 see page 25, logical signals

0 other

7 Fault ind.
1 see page 25. logical signals

0 other

Bit Designation Value Description

0 Operation
pause

1
Indicates the passing of operation pauses (reversing
prevention time, dead time, pause times in stepping
mode)

0 other

1 Proportional
operation

1
only for adjustable output speed actuators

0

2 Start step-
ping mode

1 Indicates that the actuator has entered the set step-
ping range while in stepping mode

0 other

3 —
1

reserved for extensions
0

4 Actuator
moving

1 Collective signal: contains the result of a disjunction
(OR-operation) of bit 7, bit 6, and bit 5

0 other

5 Runs via
handwheel

1 Indicates a movement at the output drive without elec-
trical operation command

0 other

6 Runs from
REMOTE

1 Indicates the movement of the output drive during
electrical operation from REMOTE

0 other

7 Runs from
LOCAL

1 Indicates the movement of the output drive during
electrical operation from LOCAL

0 other



Byte 7: Options part 1

In the Options part 1 the addi-
tional freely available inputs
and the possibly activated sig-
nals of the intermediate posi-
tions are located.

Byte 8: Options part 2 The contents of Options part 2 are reserved for future extensions.

Byte 9: MD1 analogue input 1 high byte
Byte 10: MD1 analogue input 1 low byte

Byte 9 and byte 10 transmit the value of the first additional free analogue
current input of the Modbus interface. The start and end values can be set
at the AUMATIC via the push buttons and the display. (For the operation see
appropriate operation instructions for the multi-turn actuator/part-turn actu-
ator).
If the measuring values are 0.3 mA below the initial value, a loss of signal is
indicated. (refer to warning signals 2, byte 16).
The input current is transmitted as a value between 0 to 1,000 per mil.

Byte 11: Torque high byte
Byte 12: Torque low byte

Byte 11 and byte 12 transmit the current torque of the actuator (requires
MWG in the actuator). The torque is transmitted as a value between 0 to
1,000 per mil.
The value transmitted is the current torque in percent or per mil of the
nominal torque of the actuator. The torque zero point is at 500, for 100.0 %
of the actuator torque in direction OPEN the value 1000 is transmitted, for
100.0 % of the torque in direction CLOSE the value 0 is transmitted.

28

Actuator controls AUMATIC AC 01.1/ ACExC 01.1
Modbus Operation instructions

Bit Designation Value Description

0 Intermed.
pos. 1

1 Intermediate position 1 is signalled

0 other

1 Intermed.
pos. 2

1 Intermediate position 2 is signalled

0 other

2 Intermed.
pos. 3

1 Intermediate position 3 is signalled

0 other

3 Intermed.
pos. 4

1 Intermediate position 4 is signalled

0 other

4 MB1 dig.
input 1

1 A 24 V signal is present at the digital input 1

0 other

5 MB1 dig.
input 2

1 A 24 V signal is present at the digital input 2

0 other

6 MB1 dig.
input 3

1 A 24 V signal is present at the digital input 3

0 other

7 MB1 dig.
input 4

1 A 24 V signal is present at the digital input 4

0 other



Byte 13: Not ready ind.

The data byte Not ready ind.
contains the indication of
causes why the actuator can
not be operated from Remote.

Byte 14: Fault signals

The fault signals contain the
causes why the actuator can
not be operated.
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Bit Designation Value Description

0 Wrong com-
mand

1

Indicates the fact that several run commands were re-
ceived simultaneously via the Modbus (e.g. REMOTE
OPEN and REMOTE CLOSE simultaneously or
REMOTE CLOSE/REMOTE OPEN and REMOTE
SETPOINT (nominal) simultaneously) or that the max.
value for a nominal position has been exceeded (nomi-
nal position  1000).

0 Run commands are ok

1 Selector not
Remote

1 Selector switch: Position LOCAL or OFF

0 Selector switch: Position REMOTE

2 (reserved)
1

Reserved for extensions
0

3 - -
1

Reserved for extensions
0

4 Emergency
STOP active

1 The EMERGENCY STOP button (option) has been op-
erated (see page 44).

0 The EMERGENCY STOP button has not been oper-
ated (normal operation).

5 Emergency
mode

1 Emergency function is active and at the same time 0 V
are applied at the EMERGENCY input.

0 Normal operation

6 (reserved)
1

0

7 External
control

1

External operation (option). As soon as the bus/external
input is connected with 24 V DC (or 115 V AC), the AC
will only react to operation commands by the conven-
tional inputs I/O  (OPEN-STOP-CLOSE or MODE and
0/4 – 20 mA) (see page 41 or page 43).

0 Normal operation

Bit Designation Value Description

0 Config. fault
1

Indicates a faulty configuration, i.e. the current setting
of the AUMATIC is not valid, the exact cause can be
determined from a diagnosis indication (D4) on the dis-
play

0 AUMATIC is correctly configured

1 - -
1

Reserved for extensions
0

2 Thermal fault
1

Motor protection tripped; help: Cool down or perform a
reset with the push button “Reset” of the local controls
after cooling down. Check fuse F4.

0 other



Byte 15: Warning signals part 1

The two data bytes 15 and 16
contain warning signals. The
warning signals serve only in-
formation purposes and do
not interrupt or cancel an op-
eration (as opposed to faults).
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Bit Designation Value Description

3 Loss of
phase

1

One phase missing; help: Connect phase. When exter-
nally supplied with 24 V DC, the complete AC power
supply might be missing, check and connect if neces-
sary.

0 other

4 Torque fault
(OPEN)

1

Torque fault OPEN occurred (only torque or torque be-
fore limit, according to type of seating); help: Reset with
counter  command, or with push button “Reset” of the
local controls.

0 other

5 Torque fault
(CLOSE)

1

Torque fault CLOSE occurred (only torque or torque be-
fore limit, according to type of seating); help: Reset with
counter  command, or with push button “Reset” of the
local controls.

0 other

6 Internal fault
1

The internal diagnostics of the AUMATIC have detected
a fault (the exact cause can be determined on the diag-
nosis page D2 and DQ of the display).

0 other

7 –
1

Reserved for extensions
0

Bit Designation Value Description

0 P-feedback
E4 loss

1 Signal interruption of the actual process value E4 (only if
PID controller is available and active).

0 other

1 (reserved)
1

0

2 Anlog In1
I/O1 loss

1
Loss of signal of the analogue input 1 of the parallel in-
terface (only for Modbus in combination with parallel in-
terface).

0 other

3 Anlog In2
I/O1 loss

1
Loss of signal of the analogue input 2 of the parallel in-
terface (only for Modbus in combination with parallel in-
terface).

0 other

4 Internal
warning

1
The internal diagnostics of the AUMATIC have detected a
warning (the exact cause can be determined on the diag-
nosis page D3 of the display).

0 other

5 Internal
feedback

1

Indicates that the position transmitter has not been ad-
justed to the limit end positions yet.
To adjust the actuator: Operate the actuator to the end
positions OPEN or CLOSED via the push buttons on the
local controls.

0 other

6 Starts/run
1 Indicates an exceeding of the set limits of the starts/run

monitoring, indication is deleted automatically.

0 other

7 Warning
Oper. time

1
Indicates that the set operating time for an operation
from one end position to the other has been exceeded,
the next new operation command deletes this indication.

0 other



Byte 16: Warning signals part 2

The warning signals part 2
contain the wire break signals
of the different inputs.

Byte 17: MD1 analogue input 2 high byte
Byte 18: MD1 analogue input 2 low byte

Byte 17 and byte 18 transmit the value of the second additional free
analogue current input of the interface.
The start and end values can be set at the AUMATIC via the push buttons
and the display. (For information about the operation see operation instruc-
tions for the multi-turn actuator/ part-turn actuator).
If the measuring values are 0.3 mA below the initial value a loss of signal is
indicated.
The input current is transmitted as a value between 0 to 1,000 per mil.

Byte 19 - 22 : Reserved The contents of bytes 19 to 22 are reserved for future extensions.
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Bit Designation Value Description loss of signal

0 Torque E6
loss

1 A loss of signal has occurred during torque measure-
ment

0 other

1 (reserved)
1

Reserved for extensions
0

2 Feedback E2
loss

1 A loss of signal has occurred in the actual position.

0 other

3 Setpoint E1
loss

1 A loss of signal has occurred in the nominal position.

0 other

4 –
1

Reserved for extensions
0

5 –
1

Reserved for extensions
0

6 Analog IN2
MB1 loss

1 A loss of signal has occurred in the analogue input 2.

0 other

7 Analog IN1
MB1 loss

1 A loss of signal has occurred in the analogue input 1.

0 other



Byte 23: Additional data

Feedback signals of the inter-
mediate positions

Byte 24: Reserved The contents of byte 24 are reserved for future extensions.

9.3 Reading the feedback signals from the actuator using status functions

Functions to be used:
Read Input Status (02)
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Bit Designation Value Description loss of signal

0 Intermed.
pos. 5

1 Intermediate position 5 is signalled.

0 other

1 Intermed.
pos. 6

1 Intermediate position 6 is signalled.

0 other

2 Intermed.
pos. 7

1 Intermediate position 7 is signalled.

0 other

3 Intermed.
pos. 8

1 Intermediate position 8 is signalled.

0 other

4 (reserved)
1

0

5 (reserved)
1

0

6 (reserved)
1

0

7 In intermedi-
ate position

1
Is set if the actuator does not perform a run command
and is neither in end position OPEN nor end position
CLOSED

0

Offset
(hexadecimal)

Offset
(decimal)

Contents
(description see subclause 10.2)

0x0000 0 Open position

0x0001 1 Closed position

0x0002 2 Setpoint reached

0x0003 3 Not ready ind. 1) (see page 29, byte 13)

0x0004 4 Running OPEN

0x0005 5 Running CLOSE

0x0006 6 Warning ind. 1)

(see page 30, bytes 15 and 16)

0x0007 7 Fault ind. 1) (see page 29, byte 14)

0x0008 8 Thermal fault

0x0009 9 Loss of phase

0x000A 10 Remote sw. position

0x000B 11 Local sw. position

0x000C 12 LSO (WOEL)

0x000D 13 LSC (WSR)

0x000E 14 TSO (DOEL)

0x000F 15 TSC (DSR)

0x0010 - 0x0017 16 to 23 Actual position positioner (high byte)

0x0018 - 0x001F 24 to 31 Actual position positioner (low byte)

0x0020 32 Closed position

1) Bits shaded in grey are collective signals. They contain the results of a disjunction (OR operation) of other information.
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Offset
(hexadecimal)

Offset
(decimal)

Contents
(description see subclause 10.2)

0x0021 33 Open position

0x0022 34 Remote sw. position

0x0023 35 Torque fault (CLOSE)

0x0024 36 Torque fault (OPEN)

0x0025 37 Loss of phase

0x0026 38 Not ready ind.1) (see page 29, byte 13)

0x0027 39 Fault ind.1) (see page 29, Byte 14)

0x0028 40 Operation pause

0x0029 41 Proportional operation

0x002A 42 Start stepping mode

0x002B 43 - -

0x002C 44 Actuator moving1) (see page 27, byte 6)

0x002E 45 Runs via handwheel

0x002F 46 Runs from Remote

0x0030 47 Runs from Local

0x0031 48 Intermed. pos. 1

0x0032 49 Intermed. pos. 2

0x0033 50 Intermed. pos. 3

0x0034 51 Intermed. pos. 4

0x0035 52 MB1 dig. input 1

0x0036 53 MB1 dig. input 2

0x0037 54 MB1 dig. input 3

0x0038 55 MB1 dig. input 4

0x0039 - 0x003F 56 to 63 Options part 2 (reserved)

0x0040 - 0x0047 64 to 71 MB1 analogue input (high byte)

0x0048 - 0x004F 72 to 79 MB1 analogue input (low byte)

0x0050 - 0x0057 80 to 87 E4 torque (high-byte)

0x0058 - 0x005F 88 to 95 E4 torque (low-byte)

0x0060 96 Wrong command

0x0061 97 Selector not remote

0x0062 98 (reserved)

0x0063 99 - -

0x0064 100 Emergency STOP active

0x0065 101 Emergency mode

0x0066 102 - -

0x0067 103 External control

0x0068 104 Config. fault

0x0069 105 - -

0x006A 106 Thermal fault

0x006B 107 Loss of phase

0x006C 108 Torque fault (OPEN)

0x006D 109 Torque fault (CLOSE)

0x006E 110 Internal fault

0x006F 111 - -

0x0070 112 P-Feedback E4 loss

1) Bits shaded in grey are collective signals. They contain the results of a disjunction (OR operation) of other information.
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Offset
(hexadecimal)

Offset
(decimal)

Contents
(description see subclause 10.2)

0x0071 113 (reserved)

0x0072 114 Anlog In1 I/O1 loss

0x0073 115 Anlog In2 I/O1 loss

0x0074 116 Internal warning

0x0075 117 Internal feedback

0x0076 118 Warning starts/run

0x0077 119 Warning oper. time

0x0078 120 Torque E6 loss

0x0079 121 (reserved)

0x007A 122 Feedback E2 loss

0x007B 123 Setpoint E1 loss

0x007C 124 - -

0x007D 125 - -

0x007E 126 Analog IN2 MB1 loss

0x007F 127 Analog IN1 MB1 loss

0x0080 - 0x0087 128 to135 MB1 Analogue input 2 (high-byte)

0x0088 - 0x008F 136 to 143 MB1 Analogue input 2 (low-byte)

0x0090 - 0x00AF 144 to 175 (reserved)

0x00B0 176 Intermed. pos. 5

0x00B1 177 Intermed. pos. 6

0x00B2 178 Intermed. pos. 7

0x00B3 179 Intermed. pos. 8

0x00B4 180 to 182 (reserved)

0x00B7 183 In intermediate position



10. Output data The master (control) can control the slave (actuator) via the process repre-
sentation output.

10.1 Transmitting operation commands to or reading out from the actuator using register functions
Functions to be used:
Preset Single Register (06)
Preset Multiple Register (16)
Read Holding Register (03)

10.2 Description of the output data

Byte 1: Commands (high byte)

With the bits 0 – 2 the opera-
tion commands are transmit-
ted to the actuator.Only one of
these bits may be set at any
given time. If Remote
SETPOINT (remote nominal)
is set, the value of the nominal
position (byte 3 and byte 4) is
used.
Bits 4 – 7 are reserved for fu-
ture extensions and must re-
main set to 0.
As soon as these bits are writ-
ten via coil functions, the con-
tents of the respective Holding
Registers for the operation
commands will change.
If the Coil Remote SETPOINT
is used, the respective
setpoint has to be entered on
the register for the setpoint.

Byte 2: Reserved (low byte) For additional extensions.
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Offset
(hexadecimal)

Offset
(decimal) Register Contents

0x03E8 1000

0x03E9 1001 Byte 3: E1 Nominal position (high byte)  Byte 4: E1 Nominal position (low byte)

0x03EA 1002

1) The multiport valve function is optional (see Short instructions AUMATIC with multiport valve function)
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Bit Designation Value Description

0 Remote
OPEN

1 Run OPEN

0 Do not run OPEN

1 Remote
CLOSE

1 Run CLOSE

0 Do not run CLOSE

2 Remote
SETPOINT

1
Run to setpoint
Can only be set if position transmitter e. g. potentiome-
ter/ RWG (options) is available.

0 Do not run to setpoint

3 RESET
1

Certain indications of the AUMATIC can be reset (e.g.
PTC tripping device and torque fault). The function of
this bit equals the push button Reset of the local con-
trols in the selector switch position LOCAL.

0 other

4 - -
1

0

5 - -
1

0

6 - -
1

0

7 - -
1

0



Byte 3: E1 setpoint (high byte)
Byte 4: E1 setpoint (low byte)

The nominal position has to
be transmitted as a value be-
tween 0 to 1,000 per mil.
When these limits are ex-
ceeded the actuator
stops and signals the fault
“WRONG COMMAND”.

Byte 5: Additional commands

Byte 6: Run commands for multiport valve function

The multiport valve function is an optional function (refer to Short instruc-
tions AUMATIC with multiport valve function).
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Value

High byte of value 0..1,000

Byte 3: High byte of value 0..1000

Value

Low byte of value 0..1,000

Byte 4: Low Byte von Value 0..1000

Bit Designation Value Description

0 REMOTE sw.
position1)

1 Selector switch position REMOTE is released

0 Selector switch position REMOTE is locked

1 OFF sw.
position1)

1 Selector switch position OFF is released

0 Selector switch position OFF is locked)

2 LOCAL sw.
position1)

1 Selector switch position LOCAL is released

0 Selector switch position LOCAL is locked

3 –
1

0

4 Channel 12) 1 Switch-over to Modbus communication channel 1

0 No switch-over

5
Channel 22) 1 Switch-over to Modbus communication channel 22)

0 No switch-over

6 –
1

0

7 –
1

0
1) Releasing the local controls (page 40, clause 14.) (only available when function

‘Enable local controls’ is activated)
2) Only available if 2 Modbus communication channels are connected. page 46, clause 18.).

Bit Designation Value Description

0 Intermed.
position 1

1 Actuator is to approach intermediate position 1.

0 other

1 Intermed.
position 2

1 Actuator is to approach intermediate position 2

0 other

2 Intermed.
position 3

1 Actuator is to approach intermediate position 3

0 other

3 Intermed.
position4

1 Actuator is to approach intermediate position 4

0 other

4 Intermed.
position 5

1 Actuator is to approach intermediate position 5

0 other

5 Intermed.
position 6

1 Actuator is to approach intermediate position 6

0 other

6 Intermed.
position7

1 Actuator is to approach intermediate position 7

0 other



10.3 Transmission of operation commands to the actuator using coil functions

Functions to be used:
Force Single Coil (05)
Force Multiple Coils (15)
Read Coil Status(01)

11. Operation parameters of the actuator

To provide a clear overview, the programming of the AUMATIC AC 01.1 via
Modbus (Modbus function codes, offset addresses, parameter descriptions
as well a the read/write access rights) is described in appendix E (page 66).

Functions to be used:

The parameters of the AUMATIC can be written or read using the following
functions:
Preset Single Register (06),
Preset Multiple Register (16) or
Read Holding Register (03)
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Offset
(hexadecimal)

Offset
(decimal)

Content
(Description see subclause 10.2)

0x0000 0 Remote OPEN

0x0001 1 Remote CLOSE

0x0002 2 Remote SETPOINT

0x0003 3 RESET

0x0004 - 0x001F 4 to 31 - -

0x0020 32 REMOTE sw. position

0x0021 33 OFF sw. position

0x0022 34 LOCAL sw. position

0x0023 35 - -

0x0024 36 Channel 1

0x0025 37 Channel 2

0x0026 38 - -

0x0027 39 - -

0x0028 40 Intermediate position 1

0x0029 41 Intermediate position 2

0x0030 42 Intermediate position 3

0x0031 43 Intermediate position 4

0x0032 44 Intermediate position 5

0x0033 45 Intermediate position 6

0x0034 46 Intermediate position 7



12. Description of actuator functions
12.1 Operation commands for OPEN/CLOSE operation

Operation commands are determined by the operation command bits and
the nominal value (setpoint) of the Modbus process representation output.
Only one command bit may be set at any given time. If several command
bits are set, no operation is performed and the fault signal ‘Wrong command’
is given.
To avoid placing too much strain on the mechanics, the actuator is equipped
with a (programmable) delay when changing direction (reversing preven-
tion).

The following operation command bits are required for OPEN/CLOSE
operation:
Remote OPEN
Remote CLOSE

Remote operation OPEN/STOP

Remote OPEN = 1 The actuator runs in direction OPEN.
Remote OPEN = 0 The actuator stops.

The actuator is switched off automatically if the end position OPEN is
reached (limit switch LSO is set for limit seating or LSO and TSO for torque
seating).
Faults (thermal protection, phase failure, torque) stop the operation.

Remote operation CLOSE/STOP

Remote CLOSE  = 1 The actuator runs to position CLOSED.
Remote CLOSE  = 0 The actuator stops.

The actuator is switched off automatically if the final position CLOSED is
reached (limit switch LSC (WSR) for limit seating or LSC (WSR) and TSC
(DSR) for torque seating). Faults (thermal protection, phase failure, torque)
stop the operation.

Remote operation to nominal position (SETPOINT)/STOP

The positioner can only function when the actuator is equipped with a posi-
tion transmitter, e.g. potentiometer/ RWG/MWG (option).

Remote SETPOINT = 1 The actuator moves to the set nominal value.
Remote SETPOINT = 0 The actuator stops.

The nominal position has to be set in % or ‰.
Faults (thermal protection, phase failure, torque) stop the operation via the
positioner.

With a setpoint of 0 % (0 ‰) the actuator runs to the end position CLOSED
With a setpoint of 100 % (1000 ‰) the actuator runs to the end position
OPEN. In case the set point is more than 1000 ‰ , no operation is
performed and the fault signal WRONG COMMAND is given.

12.2 Positioner The positioner is activated via the bit ‘Remote SETPOINT’.
The positioner is a three-position-controller. Via the ‘NOMINAL’ position
(setpoint) in the process representation input, the nominal value of the posi-
tion is transmitted to the actuator as nominal variable.

For further information about the positioner refer to the operation instruc-
tions (multi-turn actuator SA(R) . . ./ part-turn actuator SG . . . with
AUMATIC AC . . ).

12.3 Stepping mode Stepping mode requires a position transmitter (option).
The stepping mode lengthens the operating time for a part or for the whole
travel.
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For further information on the stepping mode refer to the operation instruc-
tions for actuator (multi-turn actuator SA(R) . . ./ part-turn actuator SG . . .
with AUMATIC AC . . ).

13. Failure function The failure function permits the start of failure operations in case of special
events, e.g. when the communication between the actuator and the master
is interrupted. This function can be set via the parameter FAILURE MODE
(refer to the operation instructions to the actuator (multi-turn actuator SA(R)
. . ./ part-turn actuator SG . . . with AUMATIC AC . . .).

If the actuator is in the failure function, the set failure position is approached
via a failure operation.
If the actuator is then moved to another position (e.g. by manual operation),
it will try to perform the set failure action while the selector switch is in posi-
tion REMOTE.

To prevent a new approach to the failure position during
manual operation, the selector switch (local controls) must
be switched to position ‘LOCAL’ or ‘OFF’ before operating
the handwheel.

The following events can trigger the failure function:

.The connection to the master is interrupted (connection control time has
expired, see page 21)..The master sends no messages to the actuator.

As soon as the cause for triggering the failure function is eliminated
(connection restored), the run commands from the master may be executed
again.

The last operation command which has been transmitted to
the actuator remains stored in the actuator and is executed
again when communication is resumed. To ensure a defined
behaviour, a valid run command must be transmitted to the
actuator upon resuming communication.

Time behaviour of the failure function

The connection control time is started with the last Modbus query-response
cycle before communication failure (see page 21).
If no valid Modbus telegram has been received within this connection control
time, the failure function will be initiated with the start of the failure function
delay time. At the end of the failure function delay time, the failure action will
be executed.

Last Modbus
query-response cycle

End of the connection control time

Start of the failure function delay time

End of the failure function
delay time

Execution of the failure action
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14. The release function of the local controls

The AUMATIC can be set in such a way that the AUMATIC internal selector
switch position is additionally determined by 3 Bits in the process represen-
tation output (see output data description, page 35 et seqq.).
This makes it possible to release (enable) or disable a certain selector
switch position from REMOTE via the Modbus. In addition, an automatic
release can programmed for the event of loss of communication.

The parameter ENABLE LOCAL is set in the factory according to the order
details.

Menu structure
MAIN MENU (M)

CONFIGURATION (M4)
SETUP (M41)

SELECTOR SWITCH (M410V)
ENABLE LOCAL MODE (M410W)
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Parameter
ENABLE LOCAL MODE1)

Selector switch at the local controls
is available

(Parameter SELECTOR SWITCH
= AVAILABLE)

is not available
(Parameter SELECTOR SWITCH

= NOT AVAILABLE)

Value Display text
Modbus communication to the master Modbus communication to the master
is available is not available is available is not available

0 NOT ACTIVE SS SS OFF OFF

1 BUS Bits & SS OFF Bits OFF

2 BUS,AUTO.LOCAL Bits & SS SS = LOCAL or OFF Bits LOCAL <> OFF

3 BUS,AUTO.REMOTE Bits & SS WS = REMOTE or OFF Bits REMOTE <> OFF
4 BUS AUTO Bits & SS SS Bits OFF

SS
The AUMATIC-internal selector switch position is the same as the selector switch position at
the local controls (LOCAL, OFF or REMOTE).

Bits
The status is determined by the bits in the process representation (LOCAL sw. position, OFF
sw. position OFF or REMOTE sw. position)

Bits & SS

The status is determined by an AND connection of the bits in the process representation with
the selector switch position. Only in case they do correspond, the release is given (LOCAL,
OFF or REMOTE). If the selector switch position does not correspond with the release bits, the
release is not given. In this case the local controls remains disabled (Indication in the LCD on
the status page S0: RESTRICTED)

REMOTE <> OFF

The underlined value will be assumed for the selector switch position within the AUMATIC if the
bus communication fails.
Special setting via push button may be necessary to set the address:
To change over between REMOTE and OFF, enter the following key sequence:
1. Press STOP button 2. Then hold down STOP button and press the OPEN button 5 times in a
row within two seconds1).

LOCAL <> OFF

The underlined value will be assumed for the selector switch position within the AUMATIC if the
bus communication fails.
Special setting via push button may be necessary to set the address:
To change over between REMOTE and OFF, enter the following key sequence: 1. Press STOP
button 2. Then hold down STOP button and press the OPEN button 5 times in a row within two
seconds.2).

WS = REMOTE or OFF Only selector switch positions REMOTE or OFF are possible (enabled).
SS = LOCAL or OFF Only selector switch positions REMOTE or OFF are possible (enabled).
1) If the release function of the local controls is required, the parameter ENABLE LOCAL MODE is set to BUS,AUTO.LOCAL in the factory the other setting

options reduce the function during loss of communication and are therefore provided only for special applications.

2) The following special setting is required for software versions up to Z031.922/05-xx (see diagnosis page D6):
1. Press RESET button 2. press the STOP button within 2 seconds, 3. press both the OPEN and the CLOSE button within two seconds.

Table 6: Release functions of the local controls



15. Additional control inputs (option)

The digital and analogue input signals of the Modbus interface can be inter-
preted as additional operation commands. Through this, an additional opera-
tion command channel is available (four digital inputs or one analogue
0/4 – 20 mA input). Irrespective of the signal assignment of these inputs, the
fieldbus communication with the DCS is maintained.

Menu structure
MAIN MENU (M)

CONFIGURATION (M4)
SETUP (M41)

ADDITIONAL INPUTS BUS (M410G)

Possible settings of the parameter ADDITIONAL INPUTS BUS:

STANDARD
The signals of the four digital inputs and the analogue inputs are transmitted
by the fieldbus to the process control system. They do not influence the
operation behaviour of the actuator.

OPEN CLOSE CONTROL
Conventional control of the actuator is both possible in OPEN - CLOSE duty
and in modulating duty (setpoint of 0/4 – 20 mA).
Generally, the bus communication has priority, i.e. in case of unconnected
I/O inputs, the AUMATIC reacts only to operation commands which are
received by the fieldbus interface.

As soon as the ‘BUS/REMOTE’ input (figure G-1) is supplied with 24 V DC
(or 115 V AC as an option), the AUMATIC will only react to operation
commands which are read in via these digital inputs (OPEN - CLOSE or
MODE and 0/4 – 20 mA nominal value). Self-retaining is not available for the
OPEN - CLOSE commands.
In case of an unconnected MODE input (or MODE input connected to 0 V),
the input signal of the analogue input 1 is interpreted as nominal position
signal. The measuring range of this analogue input is programmable.
Furthermore, the failure function (see page 39) can be tripped in case a
signal loss of this nominal value was detected (Parameter: FAILURE
SOURCE = SETPOINT E1).
For this function, the selector switch must be in position “REMOTE”.
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Figure G-1: Pin assignment for OPEN - CLOSE modulating duty
(Wiring diagram extract)



OPEN CLOSE ESD
Parallel control is possible in the open-close duty (OPEN-CLOSE-EMER-
GENCY). The analogue inputs ANIN1 and ANIN2 have no function.
In this configuration, the EMERGENCY function has the highest priority. The
polarity of the EMERGENCY input is identical to the standard AUMATIC
version (equipped with an I/O interface). This means that the actuator will
perform the programmed EMERGENCY operation if 0 V is applied at the
EMERGENCY input (or the EMERGENCY input is unconnected) independ-
ently from the “BUS/REMOTE” input and from the operation commands
received via fieldbus. As long as this EMERGENCY signal is present, the
actuator can neither be operated by the digital input signals of the fieldbus
interface nor via the Modbus.
The EMERGENCY function is set via the parameters for the operation mode
EMERGENCY. Refer to the operation instructions to the actuator (multi-turn
actuator SA(R) .../part-turn actuator SG . . . with AUMATIC AC . . .).
As soon as the EMERGENCY signal is no longer present (EMERGENCY
input at 24 V DC or 115 V AC as an option), run commands which are trans-
ferred via Modbus are immediately executed, while OPEN/CLOSE run
commands which are present at the additional control inputs are deleted
and have to be reconnected.

For this function, the selector switch must be in position “REMOTE”.

OPEN CLOSE STOP
Conventional control is possible in the open-close duty (OPEN - CLOSE -
STOP). The analogue inputs ANIN1 and ANIN2 have no function.
Generally, the bus communication has priority, i.e. in case of unconnected
I/O inputs, the AUMATIC reacts only to operation commands which are
received by the fieldbus interface.
As soon as the ‘BUS/REMOTE’ input is supplied with 24 V DC (115 V AC as
an option), the AUMATIC will only react to operation commands which were
received via these digital inputs (OPEN - CLOSE - STOP). In this case,
self-retaining is active and there is no possibility to operate the actuator via
an analogue setpoint signal.
For this function, the selector switch must be in position “REMOTE”.

Feedback signals via AUMATIC display or via Modbus
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Figure G-2: Pin assignment for OPEN - CLOSE - EMERGENCY
(wiring diagram extract)

Feedback signals on the display Modbus Note

S3 NOT READY
IND.

EXTERNAL
CONTROL

Bit 13.7 = 1
(page 29)

Operation via additional control inputs (i.e. BUS/REMOTE con-
nected to 24 V DC or 115 V AC as an option)

EMERGENCY
MODE

Bit 13.5 = 1
(page 29)

Emergency mode is active (the EMERGENCY function is active
and 0 V are applied at the EMERGENCY input).



16. Combination fieldbus/standard interface (option)

The AUMATIC can also be equipped with an additional interface. Thus, an
additional operation command channel (digital inputs or an analogue
0/4 – 20 mA output) is available and furthermore, the available feedback
possibilities of the I/O interface (relay contacts, analogue feedbacks) can be
used, in addition to the feedback signals transmitted via fieldbus. Irrespec-
tive of the signal assignment of these inputs, the fieldbus communication
with the DCS is maintained.

The settings for the I/O interface and the fieldbus interface are performed
via the following menus:

Menu structure
MAIN MENU (M)

SETTINGS (M1)
I/O 1 (M14)
MODBUS 1 (M1F)

Standard application Generally, the bus communication has priority, i.e. in case of unconnected
I/O inputs, the AUMATIC reacts only to operation commands which are
received by the fieldbus interface. At the same time, the programmed feed-
back signals of the I/O interface (relay output and analogue outputs) are
available.

As soon as the ‘BUS/REMOTE’ (figure H-2) input is supplied with 24 V DC
(or 115 V AC), the AUMATIC will only react to operation commands which
are received via the conventional I/O interface (OPEN - CLOSE or MODE
and 0/4 – 20 mA nominal value).
In case of an unconnected MODE input (or MODE input connected to 0 V),
the input signal of the analogue input 1 is interpreted as nominal value
signal. If the failure behaviour is accordingly programmed (see page 39), a
failure position can be approached, in case of interruption of the nominal
value signal (parameter: FAILURE SOURCE = SETPOINT E1).

Application with EMERGENCY function active:
The EMERGENCY function has the highest priority. The polarity of the
EMERGENCY input is identical to the standard AUMATIC version (equipped
with an I/O interface). This means that the actuator will perform the
programmed EMERGENCY operation if 0 V is applied at the EMERGENCY
input (or the EMERGENCY input is unconnected) irrespective of the
“BUS/REMOTE” input and of the operation commands received via fieldbus.
As long as this EMERGENCY signal is present, the actuator can neither be
operated by the digital input signals of the parallel interface nor via the
fieldbus.
The EMERGENCY function is defined via the parameters for the operation

43

Actuator controls AUMATIC AC 01.1/ ACExC 01.1
Operation instructions Modbus

Figure H: Pin assignment with parallel interface (wiring diagram extract)



mode EMERGENCY. Refer to the operation instructions to the actuator
(multi-turn actuator SA(R) .../ part-turn actuator SG . . .
with AUMATIC AC . . .).
If the actuator is to be operated via fieldbus or the inputs of the I/O, the
selector switch has to be in position “REMOTE”.
As soon as the EMERGENCY signal is no longer present (EMERGENCY
input at 24 V DC or 115 V AC as an option), operation commands which are
transferred via Modbus are immediately executed, while OPEN/CLOSE
operation commands which are present at the additional control inputs are
deleted and have to be reapplied.

Note:
There is no automatic change-over to the I/O in case of an interruption of
the bus communication!

Feedback signals via AUMATIC display or Modbus

17. EMERGENCY STOP function (option)

As an option, the AUMATIC can also be equipped with an EMERGENCY
STOP mushroom button. When engaged, this EMERGENCY  STOP inter-
rupts the control voltage of the contactors.

Restrictions .The EMERGENCY STOP function is not available for ACExC, but only for
the weatherproof versions of the AUMATIC!

Function As soon as this EMERGENCY STOP button is engaged, several steps are
performed in the AUMATIC..The 24 V AC control voltage of the AUMATIC contactors is interrupted..Switching-off the operation command and cancelling of a possibly set

self-retaining mode.. Indication of the EMERGENCY STOP status by setting a bit in the process repre-
sentation output (byte 13 – Not ready ind., bit 4 – Emcy STOP active)..Optional: Indication of the operation status of the EMERGENCY STOP
button by activating a signal relay..Optional: Indication of the operation status of the EMERGENCY STOP
button by lighting up of a local control LED.. Indication of the EMERGENCY STOP status in the display showing the
entry ‘EMCY STOP ACTIVE’ in the diagnosis page S3 “NOT READY IND.”.EMERGENCY STOP status indication in the status indication S0: Opera-
tion status “EMERGENCY STOP”
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Feedback signals on the display Modbus Note

S3 NOT READY
IND.

EXTERNAL
CONTROL

Bit 13.7 = 1
(page 29)

Operation via parallel interface (i.e. BUS/REMOTE on 24 V DC or
optional 115 V AC)

EMERGENCY
MODE

Bit 13.5 = 1
(page 29)

Emergency mode is active (the EMERGENCY function is active
and 0 V are applied at the EMERGENCY input).

Figure J: AUMATIC with EMERGENCY-
STOP mushroom button



After having unlocked the EMERGENCY STOP button, a possibly active
operation command will not immediately be re-activated. This will be done
once the user has confirmed the command. The EMERGENCY STOP
status is then reset.
For confirmation, the RESET button of the local controls in selector switch
position LOCAL has to be pressed so that the controls will be reset into
normal operation. After this, operation commands can be performed right
away, also emergency and failure operations.
The confirmation can be done either via the RESET button or via the
RESET bit of the process representation output (when selector switch is in
position REMOTE).

Feedback signals via AUMATIC display or Modbus

Setting the feedback signals via output relay (at the local controls)

Menu structure
MAIN MENU (M)

SETTINGS (M1)
I/O 1 (M14)

OUTPUT RELAY X

OUTPUT RELAY X = EMCY STOP BUTTON
The selected output relay is activated, once the EMERGENCY-STOP button
was operated.
This signal can be cancelled by unlocking the EMERGENCY-STOP button.

Setting the feedback signals via LED’s (at the local controls)

Menu structure
MAIN MENU (M)

SETTINGS (M1)
LOCAL CONTROLS (M14)

LED X LOCAL CONTROLS

LED X LOCAL CONTROLS = EMCY STOP BUTTON
The selected LED is illuminated, once the EMERGENCY STOP button was
operated.
This signal can be cancelled by unlocking the EMERGENCY STOP button.
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Feedback signals on the display Modbus Note

S0 1st line (only if
EMERGENCY
STOP button was
operated)

EMER-
GENCY
STOP

The EMERGENCY STOP button has been operated and has
put the AUMATIC into the EMERGENCY STOP status. This sta-
tus can only be cancelled by unlocking the EMERGENCY-STOP
button and a subsequent RESET command.

S3 NOT READY IND. EMCY
STOP
ACTIVE

Bit 13.4 = 1
(page 29)



18. Redundant bus connection
A redundant connection between the AUMATIC and the DCS can be estab-
lished by using a second fieldbus cable.
Three options are available:
1) Cable redundancy with a single Modbus interface
2) Component redundancy with two Modbus interfaces in a single
AUMATIC.
For the bus connection refer to page 13 et seqq.
3) Redundancy in loop structure

18.1 Cable redundancy with a single Modbus interface
When two Modbus cables are connected to one Modbus component, the
change-over between the channels takes place if one channel has not
received a valid telegram to its own address during the waiting time. Thus
the change-over is done with a time delay (see “channel check time”). Addi-
tionally the communication can not be carried out on both channels simulta-
neously.

Cable redundancy is only to be used with the DCS after successful comple-
tion of an integration test. In cases of doubt, the component redundancy is
to be preferred.

18.1.1 Settings for Modbus component 1 using the cable redundancy
The behaviour of the cable redundancy can be adapted via the parameters
CABLE REDUNDANCY and CHANNEL CHECK TIME in the AUMATIC
display.
Access to the parameters is performed in the same way as for the setting of
the baud rate (see pages 18 et seqq.) and via the following menus:

Menu structure
MAIN MENU (M)

SETTINGS (M1)
MODBUS 1 (M1F)

BAUDRATE (M1FX1)
PARITY (M1FX2)
CONNECT-CONTROL TIME (M1FX3)
SLAVE ADDRESS (M1FX4)
CABLE REDUNDANCY (M1FX5)
CHANNEL CHECK TIME (M1FX6)

Description of the parameter settings for cable redundancy

This parameter may be used to determine the behaviour of a second redun-
dant Modbus cable, where connected:

NONE
A second connected Modbus channel is ignored (default setting).

ON,TX:ACTIVE CHANNEL:
Response telegrams are only sent via the active Modbus channel. In case of
loss of communication on the active Modbus cable, there will be an auto-
matic change-over to the second Modbus cable after the channel check time
has elapsed.

ON,TX:BOTH CHANNELS:
Response telegrams are sent via both connected Modbus channels. This
permits monitoring of the inactive channel by monitoring the slave reply
messages. In case of loss of communication on the active Modbus channel,
there will be an automatic change-over to the second Modbus channel after
the channel check time has elapsed.
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Description of the parameter settings for the channel check time

Standard value: 5.0s
Setting range: 0.0 to 25.5 seconds

This time is used to set the waiting time for the change of the Modbus
channel.
As soon as the time has expired since the AUMATIC has not received a
valid Modbus telegram on the active channel (connection to the master
interrupted or master no longer available) a change of the Modbus channel
is initiated.

18.1.2 Time behaviour of the cable redundancy

The connection control time is started with the last Modbus query-response
cycle before communication failure (see page 21).
If no valid Modbus telegram has been received within this connection control
time, the change-over procedure will be initiated with the start of the channel
check time. At the end of the channel check time, the change-over is per-
formed on the other channel:

Last Modbus
query-response cycle

End of the connection control time

Start of the channel check time

End of the channel check
time

Channel change-over
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18.2 Redundant bus connection with component redundancy (option)

The AUMATIC can be equipped with a second (redundant) Modbus inter-
face. In this version, communication to the actuator can be established
simultaneously through both Modbus interfaces. If one of the Modbus
components fails, e. g. through cable break, those operation commands,
which are sent via the other Modbus component, are executed.
If there is a communication to the master available via both Modbus inter-
faces, the operation commands of the interface which first established a
communication to the master will be executed.
For the bus connection refer to page 13 et seqq..

18.2.1 Settings for the redundant Modbus interface 2 (component redundancy)

The redundant Modbus component 2 is set in the same way as the setting
for the Modbus component 1 (see page 18 et seqq.) and via the following
menus:

Menu structure
MAIN MENU (M)

SETTINGS (M1)
MODBUS 2 (M1G)

BAUDRATE (M1GX1)
PARITY (M1FX2)
CONNECT-CONTROL TIME (M1GX3)
SLAVE ADDRESS (M1GX4)

In case of component redundancy, the parameter CABLE
REDUNDANCY of both Modbus components must be set to
OFF (this corresponds to the factory setting).

18.3 Redundant bus connection for loop structure redundancy (option)

As an option, the AUMATIC can be equipped with Modbus RTU interface,
allowing the structuring of redundant Modbus RTU fieldbus systems in loop
topology when combined with the SIMA Master Station.
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Only a two-wire fieldbus cable is required between the actuators as fieldbus
cable (refer to subclause 7.5.3 Bus cable).
Modbus RTU is used as data protocol. Each AUMATIC is equipped with two
Modbus RS-485 interfaces for which the setting is done in the same way as
for the component redundancy (refer to subclause 18.2.1).
The settings of the following parameters must be identical for both Modbus
RTU interfaces:
BAUDRATE (M1FX1 or M1GX1)
PARITY (M1FX2 or M1GX1)

CONNECT-CONTROL TIME (M1FX2 or M1GX3)

SLAVE ADDRESS (M1FX4 or M1GX4)

Please refer to subclause 7.6 for instructions on parameter setting.

The Modbus slave addresses of the AUMATIC actuator
controls must be assigned in ascending order, starting at
port 1 of the SIMA Master Station.

For loop structure redundancy, the CABLE REDUNDANCY

parameter must be set to OFF (this corresponds to the
setting ex works).

Please refer to the separate operation instructions “SIMA Master Station
with AUMATIC Modbus” for further information regarding the setting and
operation of the SIMA Master Station made by AUMA.

Special features of the loop structure

The two interfaces of the AUMATIC are galvanically isolated from each
other. The Modbus RTU data telegrams from the SIMA Master Station are
received by the AUMATIC via an interface and are forwarded to the next
device by means of the repeater function of the second interface.
The master will only receive a response if the data telegram received via the
first interface was sent to the pre-set address; otherwise the telegrams are
merely forwarded.
The galvanic isolation generates RS-485 loop segments with a maximum
admissible cable length of 1,200 m per SIMA Master Station; consequently,
127 AUMATIC actuators can be connected to one loop. In theory, Modbus
RTU networks with cable lengths of up to 150 km may be implemented.
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Error !

The Modbus communication to the actuators is maintained in the event of a
cable fault as the galvanic isolation prevents the transmission of a fault from
one loop segment to the neighbouring loop segment. As long as only one
loop segment fails, the communication to the other actuators is maintained
via the remaining segments.

The maximum cable length of one loop segment between the actuators
amounts to 1,200 m (without any additional external repeater).
In the event of a power failure of an AUMATIC, the neighbouring loop
segments are automatically connected to each other in order to maintain the
integrity of the loop structure. This cancels the galvanic isolation between
both RS-485 connections, and a new, longer loop segment is created.

During the configuration, special attention should be paid to
ensure that two neighbouring loop segments do not exceed
a total cable length of 1,200 m; otherwise, external repeaters
should be provided.
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18.4 External change-over of the communication channels
A communication channel can be selected via the change-over bits channel
1 and channel 2 in the process representation output (page 35).

18.4.1 Details of the change-over .The change-over is only executed in response to transition of these bits,
i.e. the change-over is initiated by the transition 0 → 1.. If the bit for channel changing is set, the addition of the second bit does
not have any effect..Transition from one channel to the other is supported, i.e. bits can be
changed simultaneously (e.g. channel A: 1 → 0 and
channel B: 0 → 1).. In case of cable redundancy without a second Modbus component, the
redundant bus cable of the installed Modbus component is selected.. In case of component redundancy with two Modbus components, the
redundant Modbus component is selected.

18.4.2 Behaviour for cable redundancy.A change-over to the redundant channel can be started if communication
is not established via the second channel..The Modbus component changes the channel when the bits are set. The
previous connection is terminated, at the same time the channel check
time starts.. If a connection to a master could be established during the channel check
time, the connection on the new communication channel is retained.. If no connection could be established, the system switches back to the
previous communication channel.

18.4.3 Behaviour in case of component redundancy (two Modbus components installed)
In this case the change-over is only performed if the bits in the process
representation input are set accordingly and both components communicate
with the master.
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Bit 5
Channel
2

Bit 4
Channel
1

Designation

0 0 No channel selected, change-over does not take place. The previous channel is retained.

0 0 → 1 Change-over to channel 1 (A) is started.

0 1 Channel 1 (A) remains selected

0 1 → 0 Channel 1 (A) remains selected.

0 0 Channel is retained.

0 → 1 0 Change-over to channel 2 (B) is started.

1 0 Channel 2 (B) remains selected.

1 → 0 0 Channel 2 (B) remains selected.

0 0 Channel is retained.

0 → 1 0 → 1 No change-over.

1 0 → 1 No change-over.

0 → 1 1 No change-over.

1 1 Channel is retained.

0 → 1 1 → 0 Change-over to channel 2 (B) is started.

1 → 0 0 → 1 Change-over to channel 1 (A) is started.



18.4.4 Behaviour in case of redundancy in loop structure (option)
In case of redundancy in loop structure, a Modbus RTU interface is used for
communicating with the actuator, the second interface forwards the data
telegram to the next device. Switching to the second interface is done as
soon as the switching bits are set. Within the communication control time, a
valid telegram must have been received via the second interface, otherwise
the AUMATIC signalises the loss of Modbus communication (the message
DATA EX of the display diagnosis page for the interface concerned will be
deleted).

19. Indication and programming of the AUMATIC

19.1 Software parameters of the Modbus interface

To get to the display indications and to the software parameters:.Set selector switch to position OFF (0), figure L-1..Switch on voltage supply..Select menu indication M0 :
Press push button in one of the status indications longer than 2
seconds:

>  2 Sec..Select the sub-items required with push buttons and ..Confirm the selection with .

A list of other parameters is included in the operation instructions for the
actuator (multi-turn actuators SA(R) . . ./ part-turn actuators SG . . .).

19.1.1 Menu indications Parameters with the wild card “x” in the submenu can be
indicated and changed:
x = 0 : indicate only (grey background)
x = 1 : indicate and change (white background)

(only possible in selector switch position OFF)

To change a parameter, a password must first be entered (for information on
how to enter a password see operation instructions of the actuator).
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M0MAIN MENU

LANGUAGE /CONTRAST

SETTINGS

OPERATIONAL DATA

Figure
L-1
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Subgroup Parameter
Name

Sub
menu

Standard
value

Min/
Max

Valuetext Note

M1 SETTINGS

M1F MODBUS 1 BAUDRATE M1FX1 5 0 300 BAUD Modbus 1: Baudrate selection

1 600 BAUD

2 1200 BAUD

3 2400 BAUD

4 4800 BAUD

5 9600 BAUD

6 19200 BAUD

7 38400 BAUD

PARITY M1FX2 1 0 NO, 2
STOPBITS

Modbus 1: Parity selection

1 EVEN, 1
STOPBIT

2 ODD, 1
STOPBIT

M1F MODBUS 1 CONNECT-CON-
TROL TIME

M1FX3 3,0 1,0 Modbus 1: connection control time
(in s)

25,5

SLAVE ADDRESS M1FX4 247 1 Modbus 1: Slave address

247

CABLE REDUN-
DANCY

M1FX5 0 0 OFF Modbus 1: Redundancy behaviour

1 ON,TX:AC-
TIVE CHAN-
NEL

2 ON,TX: BOTH
CHANNELS

CHANNEL CHECK
TIME

M1FX6 5,0 0,0 Modbus 1: Channel check time
(in s)

25,5

M1G MODBUS 2 Menu and parameter structure identical to MODBUS 1
(option, only available for component redundancy)

M4 CONFIGURATION

M41 SETUP MB1 ANLOG IN1
START

M41XX 0 0 Analogue input 1: (Modbus-1) Start
value and end value (in mA);

20,0

MB1 ANLOG IN1
END

M41XY 20,0 0

20,0

MB1 ANLOG IN2
START

M41XZ 0 0 Analogue input 2: (Modbus-1) Start
value and end value (in mA);

20,0

MB1 ANLOG IN2
END

M41XA 20,0 0

20,0



20. Description of the Modbus interface

V1 to V4
Description see page 65.

V16, V19, V22, V25
LEDs of the digital customer inputs (option); they are illuminated when
+ 24 V DC are applied to the inputs.
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Figure M: Modbus interface

X2

X4

V16
V19
V22
V25

S1

SYSTEM OK (V1)
DATA EX (V2)

CAN STATE (V3)
STATE (V4)

S1-1

Only one Modbus interface avail-
able

OFF

Two Modbus interfaces available
1st Modbus interface: OFF

2nd Modbus interface: ON
S1-2 Spare OFF

Table 7: DIP switch S1: Configuration of the Modbus board



20.1 Assignment of the customer inputs of the Modbus interface (option)

X4 This plug provides pins for 4 digital customer inputs and 2 analogue
customer inputs.

These signals are freely available inputs, which the microcontroller transmits
into the process representation input (OPTIONS part 1, bits 4 – 7). The
inputs are galvanically isolated and internally connected to 0 V via pull-down
resistors. In an unconnected state a logical zero is transmitted. To set an
input to logical one, + 24 V DC must be applied.

Via these inputs external 0/4 – 20mA sensors for transmitting the measured
values  through the Modbus can be connected..Proposed wiring diagrams (appendix C of the operation

instructions) for these signals must be observed..The bounce time of the connected switches should not be
more than 1 ms..The inputs AN1 and AN2 do not have galvanic isolation via
opto-isolator.

The measuring range of the analogue inputs can be set (see page 50,
CONFIGURATION).

20.2 Modbus connection assignment

X2 On this plug the bus signals and the galvanically isolated voltage supply for
the bus termination, as well as the bus termination resistors on the Modbus
board, are connected.
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Pin Description LED
3 R1: digital input 1 V 16
4 R2: digital input 2 V 19
5 R3: digital input 3 V 22
6 R4: digital input 4 V 25
7 0 V

Table 8: Digital inputs (galvanically isolated)

Pin Description
2 AN1: Analogue signal (0 – 20 mA)

13 GND (Systemground)
25 AN2: Analogue signal (0 – 20 mA)
28 GND (Systemground)

Table 9: Analogue inputs

Pin Description
1 Channel 1: B-cable bus termination
2 Channel 1: A-cable bus termination
3 Channel 1: B-cable Modbus
4 Channel 1: A-cable Modbus
8 Channel 2: A-cable Modbus (cable redundancy only)
7 Channel 2: B-cable Modbus (cable redundancy only)
9 Channel 2: B-cable bus termination (cable redundancy only)

10 Channel 2: A-cable bus termination (cable redundancy only)

Table 10: Pin assignment X2



21. Trouble shooting and corrective actions

21.1 Optical signals during operation

LED ‘SYSTEM OK’ (V1)
(green)

This LED shows the correct voltage supply to the Modbus board.

Is continuously illuminated: Voltage connected to Modbus interface.
Is blinking: Microcontroller defective.
Is not illuminated: No voltage at the Modbus interface.

LED ‘DATA EX’ (V2)
(green)

When LED is illuminated, the Modbus interface has entered ‘Data
Exchange’ state. Only in this state can the actuator be controlled by the
Modbus master and the state of actuator be read.

LED ‘CAN STATE’ (V3)
(red)

Is illuminated or blinking: Communication to logic is faulty
Is not illuminated: Communication with logic is ok

LED ‘STATE’ (V4)
(green)

Is illuminated or not illuminated: Modbus interface not ready
Is blinking: Program on the Modbus interface is being

executed.

Regular blinking of the LED during operation indicates correct operation of
the Modbus interface.

21.2 Status indications in the display
The status indications (Group S) in the display show the current operation
mode as well as faults and warnings. For detailed notes regarding the
indication and operation see the appropriate operation instructions of the
actuator.
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Figure N: Modbus interface

SYSTEM OK (V1)
DATA EX (V2)

CAN STATE (V3)
STATE (V4)



21.3 Modbus diagnosis indication in the display

The information contained in the diagnosis indication (Group D) is only
provided for the AUMA service and for enquiries in the factory. In the
subgroup DR,DS,DT,DU,DV status information can be requested of
Modbus.

To go to the Modbus diagnosis indications:.Set selector switch at the AUMATIC to position OFF (0), figure R-1..Switch on supply voltage..Press push button and hold it until the group D0 appears (menu
indications M are hereby skipped).

.Select the sub-items required with the push buttons and ..To go back to the status indication:
Press push button briefly once.
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C

Figure P
D0ENDPOS. INPUTS

PULL DOWN INPUTS

C

Menu Abbreviation
inthedisplay

Note

DK MD1 HRDWR.VER. Hardware version of the Modbus interface 1

DL MD1 SFTWR. VER. Software version of the Modbus interface 1

DM MD1 BUS STATUS (Status of the Modbus interface 1)

DATA EX The Modbus interface is currently exchanging data with the master

BUS ACTIVE The Modbus interface receives valid Modbus telegrams

CHANNEL 2 ACTIVE The Modbus interface communicates via the second channel

DN MD2 HRDWR. VER.1) Hardware version of the Modbus interface 2

DO MD2 SFTWR. VER.1) Software version of the Modbus interface 2

DP MD2 BUS STATUS1) (Status of the Modbus interface 2)

DATA EX The Modbus interface is currently exchanging data with the master

BUS ACTIVE The Modbus interface receives valid Modbus telegrams

CHANNEL 2 ACTIVE The Modbus interface communicates via the second channel

1) Option, only available for component redundancy



21.4 Actuator can not be controlled via Modbus
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Change to diagnosis page
DM ‘MD1 BUSSTATUS’, or.

DP ‘MD2 BUSSTATUS’
(see subclause 23.3)

In the diagnosis page DM ‘MD1 BUSSTATUS’ or
DP ‘MD2 BUSSTATUS’, ‘DATA EX’ is indicated or the

LED (V2) on the Modbus board is illuminated

Modbus slave not
in state

Data Exchange

Modbus
communication

correct

Valid Modbus
telegrams are received,

but among them is
no telegram for the

actuator

- Check slave address
of the actuator

- Check configuration
of the master

Other fault:
Torque, thermal or
internal fault )
- Check logic board,
motor controls and
motor

- Check Modbus board

Yes No

1

3

in the diagnosis page DM ‘MD1 BUS
STATUS’ or DP ‘MD2 BUSSTATUS’

BUS ACTIVE is indicated

No
Yes

Start

Operation via
local controls

possible?

No
Yes

Master does not give
operation command or

gives incorrect command

Check programming
of controls
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Check LED ‘SYSTEM OK’ (V1) on Modbus board:

Voltage supply of the
Modbus board

is correct

Check Modbus
board

Modbus board defective

Exchange Modbus
board

Check connection
between logic and
Modbus board. If necessary,
exchange board
Check programming of the
AUMATIC

Modbus board not supplied
with voltage

Check voltage supply
of the AUMATIC
Check fuses
Check Modbus board

(V1) continuously illuminated (V1) blinking (V1) not illuminated

LED ‘STATE ’ (V4) blinking

LED ‘CAN STATE ’ (V3)
illuminated or blinking?

Program on the
Modbus board

is executed

internal communication
faulty or incorrectly

configured

yes

yes

no

no

internal communication
correct

3

RS 485 interface of the
Modbus component
defective
Modbus wiring in field
defective/ faulty
Modbus master
defective/ not active



21.5 Measuring the Modbus signals with an oscilloscope

On the connection board the signal from Modbus channel 1 on plug (X1
Modbus, see page 14) pin 2 (N/A) and pin 1 (P/B) can be checked with a
digital oscilloscope.
The off-load voltage between pin 1 (+) and pin 2 (-) must be positive and in
the range between 0.8 V and 1.4 V.
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Example of a correct Modbus signal

Example of an incorrect Modbus signal
(bus only connected on one side):



22. Appendix A Wiring diagram
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Standard wiring diagram AUMATIC Modbus



22.1 Legend for wiring diagram AUMATIC Modbus
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23. Appendix B Proposed wiring diagram
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24. Appendix C Literature references
1. Modicon Protocol:

Reference Guide PI-MBUS-300

2. http:/ www.modbus.org
Modbus Application Protocol Specification
Modbus over serial line specification and implementation guide

25. Appendix D Connection of the screen for AUMATIC ACExC 01.1

The screen of the fieldbus cable should be extensively connected with the
respective PG-threads.

Recommended threads, e.g. WAZU-EMV/EX by Hugro
(refer to www.hugro-gmbh.de).

26. Appendix E: Parameters The present appendix contains notes on the parameterization of the
AUMATIC via Modbus RTU in the form of a table (Modbus function codes,
offset addresses, parameter descriptions as well as the read/write access
codes).

Parameters shaded in grey in the table may be read only.

The parameters listed in the following table can be read or written with the
following Modbus functions.
Preset Single Register (06),
Preset Multiple Register (16)
Read Holding Register (03)

Due to the AUMATIC parameter structure, only one parameter can be read
or written for each Modbus request telegram. If several parameters are to be
read or written, several request telegrams have to be used. The data lengths
indicated in the table must be taken into consideration.
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Actuator controls AUMATIC AC 01.1/ACExC 01.1
Modbus Operation instructions
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Actuator controls AUMATIC AC 01.1/ACExC 01.1
Operation instructions Modbus
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Actuator controls AUMATIC AC 01.1/ACExC 01.1
Modbus Operation instructions
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Actuator controls AUMATIC AC 01.1/ACExC 01.1
Operation instructions Modbus
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Actuator controls AUMATIC AC 01.1/ACExC 01.1
Modbus Operation instructions
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Parameters (in alphabetical order)
A
ADAPTIVE BEHAVIOUR 70
ALARM CONTACT 71

B
BAUDRATE 73,74
BLINKER 70
BY-PASS DURATION 69

C
CABLE REDUNDANCY 74
CHANNEL CHECK TIME 74
CLOSED POSITION 68
CLOSING 68
CLOSING STOP BAND 67
COMMISS NO. AUMATIC 71
CONNECT-CONTROL TIME 74
CUSTOMER FIELD 1 71
CUSTOMER FIELD 2 71

D
DATE OF FINAL TEST 71
DEAD TIME (T-OFF) 67
DELAY TIME 67
DIRECTION          CLOSE 67
DIRECTION OPEN 67

E
EL. NAME PLATE 68
EMERG.SEL.SW.POS 73
EMERGENCY BEHAVIOUR 73
EMERGENCY BY-PASS 73
EMERGENCY POSITION 73
ENABLE LOCAL MODE 73

F
FAILURE BEHVIOUR 67
FAILURE POSITION 67
FAILURE SOURCE 67
FULL CLOSE ADJUST 68
FULL OPEN ADJUST 68

I
I/O ANLOG IN1 END 70
I/O ANLOG IN1 START 70
I/O ANLOG IN2 END 70
I/O ANLOG IN2 START 70
I/O1 ANALOG OUT1 TYPE 73
I/O1 ANLOG OUT2 TYPE 73
INTERMED. POSITION 70
INTERNET ADDRESS 71

K
KKS. NO. 71

L
LANGUAGE 68
LCD CONTRAST 68
LED 1 (LEFT HAND) 75
LOGIC HRDWR. VER 71
LOGIC SFTWR. VER. 71
LSC STOPS 70
LSO STOPS 70

M
MAINTAINED LOCAL 68
MAINTAINED REMOTE 68
MAX. DUTY CYCLE 68
MAX. RUN TIME 68
MAX. STARTS/HOUR 68
MB1 ANLOG IN1 END 74
MB1 ANLOG IN1 START 74
MB1 ANLOG IN2 END 74
MB1 ANLOG IN2 START 74
MONITOR TRIGGERS 68
MOTOR RUNTIME 70

N
NO. POWER ON 71

O
OFF TIME    CLOSE 67
OFF TIME    OPEN 67
ON TIME      CLOSE 67
ON TIME      OPEN 67
OPEN POSITION 68
OPENING 68
OPENING STOP BAND 67
OPERATIONAL DATA 68
OUTER DEADBAND 67
OUTPUT CONTACT 1 72
OUTPUT CONTACT 2 73
OUTPUT CONTACT 3 73
OUTPUT CONTACT 4 73
OUTPUT CONTACT 5 73

P
PARITY 73,74
PASSWORD 68
PE FAULT 70
PLANT NO. 71
POS.1 69
POS.1 BEHAVIOUR 69
POS.1 CONTROL 69
POS.1 SELECTOR SW. 69
POS.2 69
POS.2 BEHAVIOUR 69
POS.2 CONTROL 69
POS.2 SELECTOR SW. 69
POS.3 69
POS.3 BEHAVIOUR 69
POS.3 CONTROL 69
POS.3 SELECTOR SW. 69
POS.4 69
POS.4 BEHAVIOUR 69
POS.4 CONTROL 69
POS.4 SELECTOR SW. 69
POS.5 69
POS.5 BEHAVIOUR 69
POS.5 CONTROL 69
POS.5 SELECTOR SW. 69
POS.6 69
POS.6 BEHAVIOUR 69
POS.6 CONTROL 69
POS.6 SELECTOR SW. 69
POS.7 69
POS.7 BEHAVIOUR 69
POS.7 CONTROL 70
POS.7 SELECTOR SW. 69
POS.8 70
POS.8 BEHAVIOUR 70
POS.8 CONTROL 70
POS.8 SELECTOR SW. 70
POSITIONER 68
PRESET POSITION 67,73
PRODUCT TYPE 71
PROJECT NAME 71

R
REACTION MONITORING 73
REACTION TIME 73

S
SELECTOR SWITCH 73
SERVICE PHONE 71
SERVICE TEXT 1 71
SERVICE TEXT 2 71
SLAVE ADDRESS 74
START STEP    CLOSE 67
START STEP    OPEN 67
STARTS 70
STEPPING MODE 70
STOP STEP      CLOSE 68
STOP STEP      OPEN 67
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T
TERMINAL PLAN 71
THERMAL FAULTS 70
TOT.WRN. STARTS/RUN 1 71
TOT.WRN. STARTS/RUN 2 71
TOTAL LSC STOPS 70
TOTAL LSO STOPS 70
TOTAL MOTOR RUNTIME 70
TOTAL NO. POWER ON 71
TOTAL PE FAULTS 70
TOTAL STARTS 70
TOTAL THERMAL FLT. 70
TOTAL TSC FAULTS 70
TOTAL TSC STOPS 70
TOTAL TSO FAULTS 70
TOTAL TSO STOPS 70
TSC FAULTS 70
TSC STOPS 70
TSO FAULTS 70
TSO STOPS 70

V
VALVE NO. 71

W
WIRING DIAGRAM 71
WORKS NO. ACTUATOR 71
WORKS NO. AUMATIC 71
WRN. STARTS/RUN 1 71
WRN. STARTS/RUN 2 71
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Information also available
on the Internet:

Wiring diagram, inspection records and further
actuator information can be downloaded directly from the Internet by ente-
ring the order no. or com. no. (refer to name plate).
Visit us at: http://www.auma.com

Index
A
Actuator functions 38
Additional inputs 41
AUMATIC design 11
AUMAplug/socket connector 11

B
Basic functions 6
Bus access 6
Bus connection 46,48

C
Cable capacity 17
Cable diameter 17
Cable redundancy 46
Combination fieldbus standard 43
Commissioning

Commissioning with controls 22
Communication 6
Component redundancy 48
Configuration 21,53,54
Connection board 11,13,14
Connection control time 21
Controls 4,45
Core diameter 17

D
Description of the Modbus

interface 54
Diagnosis 57
Display 11

E
Electrical connection 4,12
EMERGENCY input 42,43
Emergency Stop function 44
Error 25

F
Failure function 39
Fault 56
Fieldbus 43

I
Impedance 17
Indication 52,56,57

L
Legend 62
Literature references 66
Local controls 11,40
Loop resistance 17

M
Maintenance 4
Measuring of the Modbus

signals 60
Modulating duty 41

N
Name plate 15

O
Operating time 38
Output data 35
Output relay 45

P
Parking frame 15
Plug/socket connector 11,15,16
Position transmitter 38
Positioner 38
Power supply 12
Process representation output 35
Protection functions 6

R
Redundant bus connection 46
Release function 40
Remote position transmitter

RWG 12

S
Safety instructions 4
Safety operation 45
Screening 17
Selector switch 11
Self-retaining 41
Setting the baud rate 19
Setting the parity 19
Setting the slave address 20
Signals 56
Software 52
Software parameters 52
Storage 4
Switching off 38

T
Technical data 7,16
Termination resistors 11,14
Torque switching 13
Transfer mode 6
Transport 4
Transport and storage 5
Trouble shooting and corrective

actions 56

V
Voltage supply 52

W
Wall bracket 12
Warnings 4
Wiring diagram 61
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