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1 General Description

1 General Description

This specification describes the PROFIBUS DPV1 fieldbus interface for the DIV. The physical connectors as
well as the profile specific parameters and telegrams necessary to built up a connection between the PLC
and the valve.

The described functions and parameters are only a small extract from the existing ones. The complete func-
tional specification is described in the PROFIBUS - DP Profile, Fluid Power Technology. Developed by the
PROFIBUS Working Group ,Fluid Power Technology“ based on the profiles developed by the VDMA e.V.
Working Group ,Fluid Power Technology*.

MoVaCo (configuration software) PROFIBUS master

PC

service connector (X10)
S

supply connector (X1)

PROFIBUS connectors (X3, X4)
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2 PROFIBUS state machine

2 PROFIBUS state machine

Power Off

Y Power_On
@Search
WD_Time_Out Power_On
A
%ﬁﬂ: Set_Slave_Ade
A
WD_DP_Control_Time_Out WD On =1
WD_On=0 -
y DP_CONTROL
WAIT_PRM Slave_Diag
Get_Cfg
Set_Slave_Add
Set_ Prm
Chk_Cfg, not ok A
Set_Prm, not ok Slave_Diag
WAIT_CFG Get_Cfg
Set_Prm
Chk_Cfg, ok

DATA_EXCH Get_Cfg
Set_Prm
Power_On
Baud_Search:
The valve is capable of detecting the PROFIBUS baudrate set by the master automatically. When
the electronic is in Baud_Search state it can not accept any message. The electronic is searching for
the transmission rate of the bus on different baudrates, trying to detect a correct SD1, SD2 or SD3
telegram. After identifying a baudrate the controller switches to Baud_Control state.

Baud_Control:

The detected baudrate is constantly monitored in the Baud_Control state. Each error free detected
telegram to its own station address resets the internal watchdog. The watchdog timer can be set by
the user via the parameter telegram.

TWD = (1 msor 1 ms)*WD_FACT_1*WD_FACT_2
(see byte 7 of the “Set_Prm” telegram)

If the watchdog expires the valve falls back to the Baud_Search state and starts searching the bad-
rate again. A watchdog time between 2 ms and 650 s — independent of the baudrate — can be im-
plemented by using the watchdog factors.

Only in Power_On state the slave accepts a Set_Slave_Address telegram.
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2 PROFIBUS state machine

DP_CONTROL:

WAIT_PRM:

After the startup phase the slave expects a parameter telegram which defines the behaviour of the
slave. The parameter telegram contains for example information about the ident number, the
sync/freeze capability, master address and watchdog time. In the state WAIT_PRM the slave also
accepts and responds to Get_Cfg and Slave_Diag telegrams. All other telegrams are ignored.

WAIT_CFG:

The configuration telegram defines the number of input and output bytes. The master transmits the
IO configuration to the valve. After receiving the Chc_Cfg telegram the valve compares the configu-
ration with its own configuration. If the configuration is acknowledged the valve confirms the configu-
ration by setting the corresponding bit in the diagnosis state and enters automatically the
DATA_EXCH state and starts the cyclic communication with the master.

DATA _EXCH:
If both Chk_Cfg and Set_Prm are confirmed positive the valve goes into DATA_EXCH state and
starts exchanging cyclic data with the master.

Start up routine
The ideal start up sequence for the before described telegrams is:

1.

oakwn

request diagnosis

changing station address (if necessary)

setting parameterization

checking configuration

request diagnosis (to check the preceeding commands)
data exchange

In parallel diagnosis requests, reparameterizations, reconfigurations and global control telegrams are ac-
cepted and processed by the valve.

2.1 Status LEDs

The valve’s operating mode and the network status are displayed on multicolor light emitting diodes (status
display LEDs) on the electronics housing.

2.1.1 Module Status LED (MS)
The Module Status LED displays operational and error states.

Module status LED (MS) Condition

Off No supply voltage
Green normal operation
Blinking Green Valve standby mode
Blinking red Correctable error
red unrecoverable error
Blinking red-green Self-test

Table 1: Module Status (MS)

2.1.2 Network Status LED (NS)
The network status LED displays the status of the PROFIBUS network.

Network status LED (NS) Condition
Off No supply voltage
Green state: “DATA_ EXCH"

valve is in data ex-
change state
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3 Master slave communication

Blinking Green

state: “WAIT_CFG”
valve is waiting for con-
figuration telegram

Orange

state: "WAIT_PRM”
valve is waiting for pa-
rameter telegram

orange

State: “Baud_control”
valve has detected
baudrate

Blinking Orange

state: ,Baud_Search”
valve is searching for
correct baudrate

red major error
Blinking red Bus error
Blinking red-green self-test

Table 2: Network Status (NS)

3 Master slave communication

3.1 Diagnosis

The diagnosis telegram is a high priority telegram which is send out on the request of the master. The diag-
nosis data can be read out at any time as soon as a stable connection baudrate is set up. During start up
phase the master automatically fetches the diagnosis buffer (see startup routine). If new diagnostic data is
available the valve indicates the After that the master requests in the next cycle a diagnosis telegram instead
of a cyclic telegram. The diagnosis telegram contains 15 byte of status data. The first 7 bytes of the diagno-

sis data contain information according to the standard:

Byte 1.
Bit

716 |5 ]4]|3]2 1 0

Diagnostic station does not exist
(set by master)
Diag.Station_not_Ready

Slave not ready for DataExchange
DiagCfg_Fault

Configuration Data does not match
Diag.Ext_Diag

Slave has external diagnosis
Diag.Not_Supported

Slave does not support the requested function
Diag.Invalid_Slave_Response
(set Slave to 0 permanently)
Diag-Prm_Fault

Slave not ready for DataExchange
Diag.Master_Lock (set by master)
Slave was configured by other master
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3 Master slave communication

Byte 2:
Bit

Diag.Prm_Req

Slave requires new configuration
Diag.Stat_Diag

statistic diagnosis

permanently on 1

Diag.WD_ON
Watchdog active

Diag.Freeze_Mode
Freeze command was received

Diag.Sync_Mode
Sync command was received
reserved

Byte 3:
Bit

Byte 4:
Bit

Byte 5:
Bit

Byte 6:
Bit

Diag.Deactivated (set by master)

reserved

Diag.Ext_Overflow

Diag.master_add
master address after parameterization
(OxFFwithout parameterization)

ident number high byte

ident number low byte

Moog GmbH
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3 Master slave communication

Byte 7:
Bit

Length of extended diagnosis data, including
header byte

extended diagnosis data format

Byte 8 .. 15:
Byte

15(14 13|12 |11 10| 9 | 8

——— Device Profile Error Code (MSB)

Device Profile Error Code (LSB)

Error Register

Vendor Specific Error Code

Error_Time.0 (MSB)

Error_Time.1

Error_Time.2

Error_Time.3 (LSB)

The meaning of the “Device Profile Error Code” as well as the “Vendor Specific Error Code” are described in
the following tables. The “Error Time” refers to the boot up time of the valve. It is measured in minutes. When
the error is corrected, the valve acknowledges the new state with a cleared diagnosis telegram.

Table of device profile error Codes:

Profile Error Description
Code
10xx Generic Error
20xx Current
21xx Current, device input side
2110 Input Current too high
22xx Current inside the device
2211 Internal current #1
2212 Internal current #2
23xx Current, device output side
30xx Voltage
31xx Mains Voltage
3110 Input voltage out of range |
32xx | Voltage inside the device
3210 Internal voltage too high
3220 Internal voltage too low
33xx Output Voltage
3400 Internal voltage
3410 Power supply voltage
3411 Power supply voltage
too high

3412 Power supply voltage
too low

3420 | Control voltage
3421 Control voltage too high
3422 Control voltage too low
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3 Master slave communication

40xx Temperature
41xx Ambient Temperature
4110 Ambient temperature too

high
4120 Ambient temperature too

low
42xx Device Temperature
4210 Temperature of electronic compo-

nents

4211 Temperature of electronic

components too high
4212 Temperature of electronic

components too low
4220 Temperature of hydraulic compo-

nents

4221 Temperature of hydraulic

components too high
4222 Temperature of hydraulic

components too low
50xx Device Hardware
5100 Hardware power supply
5110 Internal power supply er-

ror
5200 | Device control
5210 Measurement circuits
5211 Pressure
5212 internal LVDT
5213 X1 Analog In #0
5214 X1 Analog In #1
5215 X5 Analog In #2
5216 X6 Analog In #3
5217 X7 Analog In #4
5218 X8 external LVDT
5220 Microprocessor core
5230 Sensors
5231 Pressure
5232 Encoder/SSl/Local CAN
5233 X1 Analog In #0
5234 X1 Analog In #1
5235 X5 Analog In #2
5236 X6 Analog In #3
5237 X7 Analog In #4
5238 X8 external LVDT
5300 Local input device
5400 Power electronics
5410 driver |
5500 Data memory
5510 RAM
5520 EPROM
5530 EEPROM
60xx Device Software
6010 Software reset (Watchdog)
61xx Internal Software
6101 Error Handler
6102 Interrupt Time Exceeded
6103 Task Time Exceeded
6104 Out Of Memory
62xx | User Software
6201 Event Handler |
63xx | Data Set
6310 Parameter loss
6311 Node Identifier Data
6312 User Data
6313 Restore Data
6314 Factory Data
6315 Calibration Data
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3 Master slave communication

6316 Diagnosis Data

6320 Parameter error

70xx Additional Modules

7300 Sensor

7310 Pressure sensor

80xx Monitoring

8100 Communication

8101 local CAN Communica-
tion

8102 CAN Overrun (Objects
lost)

8103 local CAN Overrun (Ob-
jects lost)

8104 CAN in Error Passive
Mode

8105 local CAN in Error Pas-
sive Mode

8106 Life Guard Error  or
Heartbeat Error

8107 CAN recovered from bus
off

8108 local CAN recovered
from bus off

8109 CAN transmit COB-ID
collision

810A local CAN Transmit COB-
ID collision

820B Protocol Error

820C PDO not processed due
to length error

820D PDO length exceeded

8209 local RPDO1 time out

820A local RPDO2 time out

820B local RPDO3 time out

820C local RPDO4 time out

820D local TPDO1 time out

820E local TPDO2 time out

820F local TPDO3 time out

8210 local TPDO4 time out

8211 local RPDO1 data

8212 local RPDO2 data

8213 local RPDO3 data

8214 local RPDO4 data

8215 local TPDO1 data

8216 local TPDO2 data

8217 local TPDO3 data

8218 local TPDO4 data

825X PROFIBUS

8200 | Closed loop control monitoring

8201 Position control monito-
ring

8202 Pressure control monito-
ring

8203 Position Control

8204 Velocity Control

8205 Force Control

8206 Flow Control

8207 Current Control

8208 Trajectory Generation

Table 3: Profile Error Codes

Table of vendor specific error codes:

Additionally there is a vendor specific error code mapped into the diagnosis telegram of the valve which de-
fines more detailed error conditions which are not covered by the profile codes.

Moog GmbH
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3 Master slave communication

Moog Error Code Description

0 no_fault

1 error_microprocessor_core

2 error_digital_signal_processor

3 error_dsp_program_download

4 error_dsp_realtime_data_transmission

5 power_supply_voltage too low

6 power_supply_voltage too_high

7 internal_supply voltage_too_low

8 internal_supply_voltage_too_high

9 internal_reference_voltage_too_low

10 internal_reference_voltage too_high

11 internal_current_too_low

12 internal_current_too_high

13 electronics_temperature_too_low_(&lt;_-20degC)
14 electronics_temperature_too_high_(>_85degC)
15 electronics_temperature_exceeded (>_105degC)
16 current_sensor_circuit_failure

17 pilot/single_stage Ivdt _cable break

18 pilot/single_stage Ivdt_position_out_of range
19 pilot/single_stage Ivdt_circuit_failure

20 main_stage Ivdt _cable_break

21 main_stage_lvdt_position_out_of range

22 main_stage Ivdt_circuit_failure

23 internal_pressure_transducer_cable break
24 internal_pressure_transducer_circuit_failure
25 internal_pressure_transducer_preasure_peak
26 analog_input_0;d_cable_break

27 analog_input_1;d_cable_break

28 analog_input_2;d_cable_break

29 analog_input_3;d cable_break

30 analog_input_4;d_cable_break

31 analog_input_0;d_current_too_low_(4-20mA)
32 analog_input_1;d_current_too_low_(4-20mA)
33 analog_input_2;d_current_too_low_(4-20mA)
34 analog_input_3;d_current_too_low_(4-20mA)
35 analog_input_4;d_current_too_low_(4-20mA)
36 analog_input_0;d_circuit_failure

37 analog_input_1;d_circuit_failure

38 analog_input_2;d_circuit_failure

39 analog_input_3;d_circuit_failure

40 analog_input_4;d_circuit_failure

41 encoder_channel_a_cable_break

42 encoder_channel_b_cable break

43 encoder_channel_z cable_break

44 ssi_error

45 power_driver

46 internal_random_access_memory

47 internal_program_memory

48 internal_nonvolatile_memory

49 out_of memory_error

50 software_coding

51 software_reset_(watchdog)

52 interrupt_time_exceeded

53 task_time_exceeded

54 parameter_initialisation_error

55 node_identifier_data_memory_corrupted

56 user_data_memory_corrupted

57 restore_data_memory_corrupted

58 factory_data_memory_corrupted

59 calibration_data_memory_corrupted

60 diagnosis_data_memory_corrupted

61 position_control_monitoring

62 velocity_control_monitoring

63 force_control_monitoring

Moog GmbH
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3 Master slave communication

64

flow_control_monitoring

65

pressure_control_monitoring

66

current_control_monitoring

67

spool_position_control_monitoring

68

trajectory_generator_processing_error

69

eventhandler_exception

70

local_CAN_general_fault

71

local_CAN_overrun

72

local_CAN_in_Error_passiv_mode

73

local_CAN_recovered from_bus-off

74

local_CAN_rpdo_1;d_time_out

75

local_CAN_rpdo_2;d_time_out

76

local_CAN_rpdo_3;d_time_out

77

local_CAN_rpdo_4;d_time_out

78

local CAN rpdo_1;d data

79

local_CAN_rpdo_2;d_data

80

local_ CAN rpdo_3;d_data

81

local_CAN_rpdo 4;d data

82

local_CAN_tpdo_1;d_time_out

83

local_ CAN_tpdo 2;d_time out

84

local_CAN_tpdo_3;d_time out

85

local CAN tpdo 4;d_time out

86

local_CAN_tpdo_1;d_data

87

local_CAN_tpdo_2;d_data

88

local_CAN_tpdo 3;d data

89

local_CAN_tpdo_4;d_data

90

CAN_general_fault

91

CAN_overrun

92

CAN_in_error_passiv_mode

93

CAN_recovered_from_bus-off

94

CAN_rpdo_1;d_time_out

95

CAN_rpdo_2;d time out

96

CAN_rpdo_3;d_time_out

97

CAN_rpdo_4;d_time_out

98

CAN_rpdo_1;d_data

99

CAN_rpdo_2;d_data

100

CAN rpdo_3;d data

101

CAN_rpdo_4;d_data

102

CAN tpdo 1;d time out

103

CAN_tpdo 2;d time_out

104

CAN_ tpdo_3;d_time out

105

CAN_tpdo 4;d time_out

106

CAN_tpdo_1;d_data

107

CAN_tpdo 2;d data

108

CAN_tpdo_3;d_data

109

CAN_tpdo_4;d data

110

CAN_life_guard_error_or_heartbeat_error

111

CAN_sync_producer_time_out

112

CAN_sync_consumer_time_out

113

EtherCAT_communication_fault

114

EtherCAT rpdo_time_out

115

EtherCAT rpdo_data

116

EtherCAT tpdo time out

117

EtherCAT tpdo_data

118

PROFIBUS_general_fault

3.2 Changing station address

Table 4: Moog Error Codes

The factory setting for the PROFIBUS station address is by default 126. There are two possibilities to change

the station address:

Moog GmbH
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3 Master slave communication

1. By sending the Set_Slave_Add telegram to the slave. The 4 data bytes of the telegram contain the new
address, the identifier number and the flag whether the station address can be changed again. The identi-
fier number of our digital interface valves is: 0x07F4. The “no address change” flag is cleared after a new
boot up of the valve.

Bit

7|16 |5 |4]3]|2 1 0

new address

Bit

ident number low byte

Bit

ident number high byte

Bit

0x00 address change allowed
0x01 no address change allowed

2. By writing on the “PROFIBUS module identifier” parameter.

The difference is that by using the Set Slave_Add telegram the ID is changed immediately. When changing
the value of the module identifier (e.g., over the parameter channel, or via the service interface) the new sta-
tion address must then be saved through the “store/restore” routines and is used on the next boot up of the
valve.

Slot Index Name Data Type Access |Persis- |Value Default
tence Range
64 0 PROFIBUS module ID UINTO8 w Y 1..126 | 126

The node ID which can be read out through the service connector or over the PROFIBUS gives back the ac-
tual mode ID of the valve. If the module ID id changed over the PROFIBUS telegram the node ID is immedi-
ately changed. If the module ID is changed over parameter access the node ID still holds the actual module
ID until the next boot up of the slave.

Slot Index Name Data Type Access |Persis- |Value Default
tence Range
64 33 PROFIBUS node ID UINTO8 w N 1..126 [ 126

Because all slaves have the factory setting station number 126 it is recommended to install the valves one
by one and configure the station address or to switch them on in a sequence because then the PLC can es-
tablish a peer tp peer connection to the slave to configure the node ID. If more than one new valve is put into
the bus with the ID 126 the PLC can not identify that there is more than one unconfigured slave. It is also
possible to preconfigure the valves over the service connector before in stalling them in the PROFIBUS.

3.3 Parameter telegram

With the parameter telegram the master identifies itself and defines in which mode the slave will be oper-
ated, e.g., which global control commands will be accepted by the slave.
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3 Master slave communication

Byte 1:
Bit
7|6
reserved
WD_On
Freeze req
Sync_req
Unlock_req
Lock_req
Byte 2:
Bit
716
WD_Fact_1
Byte 3:
Bit
716
WD_Fact_2
Byte 4:
Bit
7|6
MinTSDR
Byte 5:
Bit
716
ident number high byte
Byte 6:
Bit
7|6

ident number low byte

Moog GmbH
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3 Master slave communication

Byte 7:
Bit

Group_ldent

Byte 8:
Bit

——— Dis_Start_Control

Dis_Stop_Control

WD_Base

reserved

reserved

Publisher_Enable

Fail_Safe

DPV1_enable

Byte 9:
Bit

——— Chk_Config_mode

reserved

Enable_Update_Alarm

Enable_Status_Alarm

Enable_Manufacturer_Specific_Alarm

Enable_Diagnostic_Alarm

Enable_Process_Alarm

Enable_Pull_Plug_Alarm

3.4 Configuration telegram

After the parameterization the master sends a configuration telegram to the slave. The slave checks the con-
figuration of the master with its own and confirms or rejects the telegram. In one byte of the data unit of the
telegram up to 16 bytes or words can be described. The signature of configuration which use the parameter
channel contains the configuration byte OxF3 (simultaneous in and out data, 4 words, full length consis-
tency).
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3 Master slave communication

All bytes of the configuration telegram have the following coding:

Bit

716

length of data

0x00 = 1 byte/word
0xOF =16 byte/word

input / output

00 = special format
01 =input

10 = output

11 = input / output
0 = byte

1 = word

0 = consistent over byte / word

1 = consistent over whole length

Because there are many possibilities of coding the same input/output configuration it is necessary to use the

coding the valve has calculated on the PLC. Otherwise the configuration from the PLC will be rejected.

The valve provides multiple predefined communication telegram configurations. To choose which telegram to
use the parameter “TelegramSelection” has to be set to the right value.

Slot Index Name Data Type Access |Persis- |Value Default
tence Range
0 46 PROFIBUS telegram selector UINTO8 ro Y UINTO8 |3
Table of standardized and predefined telegrams:

Telegram Description Parameter Map- Configuration Meaning
ping

0 User defined telegram

1 drives + par chn Out : 0xF3,0xE2,0xD2 4 words input/output
Par Chn 3 words output
Control word 3 words input
Position Setpoint
In:
Par chn
Status word
Position Value

2 drives Out : 0xE2,0xD2 3 words output
Control word 3 words input
Position Setpoint
In:
Status word
Position Value

3* valves Q + par chn Out : 0xF3,0xE1,0xD1 4 words input/output
Par Chn 2 words output
Control word 2 words input
Spool Setpoint
In:
Par chn
Status word
Spool Value

4 valves Q Out : 0xE1,0xD1 2 words output
Control word 2 words input
Spool Setpoint
In:
Status word
Spool Value

5 valves p/Q + par chn Out : 0xF3,0xE2,0xD2 4 words input/output
Par Chn 3 words output
Control word 3 words input

Moog GmbH
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3 Master slave communication

Spool Setpoint
Pressure Setpoint
In:

Par chn

Status word
Spool Value
Pressure Value

6 valves p/Q Out : 0xE2,0xD2 3 words output
Control Word 3 words input
Spool Setpoint
Pressure Setpoint
In:

Status Word
Spool Value
Pressure Value

100 valves p + par chn Out : 0xF3,0xE1,0xD1 4 words input/output
Par Chn 2 words output
Control word 2 words input

Spool Setpoint
Pressure Setpoint
In:

Par chn

Status word
Spool Value
Pressure value

101 valves p Out: 0xE1,0xD1 2 words output
Control word 2 words input
Pressure Setpoint
In:

Status word
Pressure Value

Table 5: Telegram Description

*Telegram number 3 is the factory default configuration.

When the “user defined telegram” is used the valve automatically calculates the needed PROFIBUS configu-
ration while the telegrams are put together. The number of configuration bytes and the configuration bytes
can read out from the valve. After changing the parameter “Telegram Selection” the valve automatically cal-
culates the new configuration which will be active after the next boot up. To find out which configuration has
been calculated the number of relevant configuration bytes can be read out from the parameter “PROFIBUS
cofiguration length”. The GSD-file which is delivered with the valve already contains the configurations for
the standard telegrams.

Slot Index Name Data Type Access |Persis- |Value Default
tence Range
64 2 PROFIBUS configuration length UINTO8 ro Y UINTO8 |-

After reading out the number of configuration bytes the coding of this bytes can be looked up in the parame-
ters which define the input or output configuration:

Slot Index Name Data Type Access | Persis- |Value Default
tence Range
64 3..9 PROFIBUS input/output configuration UINTO8 rw N UINTO8 |-

User defined Telegram

If a user defined telegram is used the standard signals described in the profile can be used. If other parame-
ters shall be transmitted cyclically over the PROFIBUS they have to be named in the following parameters

Slot Index Name Data Type Access | Persis- |Value Default
tence Range
64 17 .. 32 | PROFIBUS signal parameter 1 .. 16 INT32 rw N INT32 0
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3 Master slave communication

By assigning the parameters to the “PROFIBUS signal parameters” 1 ..16 they are automatically assigned to
the signal 240 .. 255. These Signals can now be assigned to the profile conform parameters which define the
cyclic telegram.

Master to Slave Telegram Project MSB:
This parameter can contain up to four signal numbers which stand for the parameters which are transmitted

from the master to the slave.

Slot Index Name Data Type Access |Persis- |Value Default
tence Range
0 42 Master to Slave Telegram Project MSB INT32 w N INT32 0

Master to Slave Telegram Project LSB:

This parameter can contain up to four signal numbers which stand for the parameters which are transmitted

from the master to the slave.

Slot Index Name Data Type Access |Persis- |Value Default
tence Range
0 43 Master to Slave Telegram Project LSB INT32 w N INT32 0

Slave to Master Telegram Project MSB:

This parameter can contain up to four signal numbers which stand for the parameters which are transmitted

from the slave to the master.

Slot Index Name Data Type Access | Persis- |Value Default
tence Range
0 44 Slave to Master Telegram Project MSB INT32 rw N INT32 0

Slave to Master Telegram Project LSB:

This parameter can contain up to four signal numbers which stand for the parameters which are transmitted

from the slave to the master.

Slot Index Name Data Type Access |Persis- |Value Default
tence Range
0 45 Slave to Master Telegram Project LSB INT32 w N INT32 0

PROFIBUS parameter channel activation:

The parameter is used to define whether the parameter channel shall be activated in the user defined tele-

gram.
Slot Index Name Data Type Access |Persis- |Value Default
tence Range
64 10 PROFIBUS parameter channel activation | UINT08 rw Y 0..1 0
(proprmchn)

3.5 Global control

The valves have the possibility to read and process global control telegrams. With the functions of this tele-
grams it is possible to “SYNC” the set command values to the valve while the valve continues operating. The
valve uses the last set command to control the system, this gives the PLC the time and possibility to update
the set commands of the whole application. With the “UNSYNC” function the PLC frees the new set com-
mand to the valve which starts controlling from this time with the set command. This is needed to synchro-
nize groups of valves to the same set command or to get a system image of actual values.
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3 Master slave communication

Supported Global Control Commands:

e SYNC

e UNSYNC

o FREEZE

e UNFREEZE

3.6 Parameter channel

There is the possibility to add a mechanism to configure parameters on the valve called the “parameter
channel’. This mechanism adds 8 additional bytes of data into the input as well as the output telegram which
are reserved for the transfer of parameters from master to slave or vice versa. The first 4 bytes are used to
code the request or the response, the next 4 bytes contain the parameter data or in case of an transmission
error the error code which is set by the slave.

Through this channel most of the parameters on the valve can be accessed, the only restriction of this
mechanism is that the data to be send must consist of maximum four bytes. Thus makes it impossible to
transfer arrays or look up tables.

The following schematic shows a cyclic telegram with the 8 additional bytes for the parameter channel com-
munication. The coding for input and output telegram are equal. Only the interpretation of the command and
value bytes differs between input and output.

Byte: | 0 \ 1 \ 2 \ 3 \ 4 \ 5 \ 6 | 7 | 8 \ \ \

PKE ‘ IND { res. [ PWE cyclic telegram

1514131211 |10] 9| 8| 7|6 |5]|4]|3|2]|1]0]

AK res. PNU

|

|

|

} -
Bit: |

o PKE: Parameter signature value.

e IND: Defines the index within the specified slot.

e res. Reserved bits or bytes (must be zero!).

o PWE: Process value.

o AK: Instruction/response signature (see following coding table).
e PNU: Parameter number (slot number of the parameter).

The complete coding of the parameter channel is conform to the parameter channel which is described in the
“Fluid Power Technology” profile and the “ProfiDrive” profile (V2.0)

Commands (AK):

Signature Function Positive Negative

0 No instruction 0 7

1 Parameter value read 1,2, 11 7

2 Parameter value write 1 7
(word)

3 Parameter value write 2 7

(double word)

4.9 reserved

10 Parameter value write 11 7
(byte)

Response commands (AK):

Table 6: Parameter Channel Commands

| Signature

| Function

Moog GmbH
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4 Store/Restore

0 No Response

Parameter value transmitted
1 (word)

Parameter value transmitted
2 (double word)
3..6 Reserved

Instruction not processable (see
7 error code)
8..10 reserved

Parameter value transmitted
11 (byte)

Table 7: Parameter Channel Response

If the valve is not capable of processing the request from the PLC or the coding of the parameter channel is
not correct the valve respond with an error code in the data section of the parameter channel instead of the
requested value or zero value in case of an write command.

Table of error codes (PWE):

Error Code Semantic

0 undefined PNU

1 Parameter not changeable

2 Lower or upper value range limit
overflow

3 Subindex error

4 No array

5 Data type error

6 Setting not allowed (only rese-
table)

7 Description element not change-
able

8 reserved

9 reserved

10 Access group error

11 No operation sovereignty

12 password error

13 Text not readable in cyclic data
transfer

14 Name not readable in cyclic data
transfer

15 No text array existent

16 reserved

17 Instruction not processable
caused by bad operation state

18 other errors

19 Data not readable in cyclic error

20 .. 100 reserved for all PNO profiles

101 .. 200 reserved for future profile exten-
sions

210 .. 255 vendor specific

Table 8: Parameter Channel Error Codes

4 Store/Restore

It is possible to save the changes of configuration inside a non volatile memory area of the electronic.

4.1 Store

To save the configuration changes a write access to the function “StoreParameters” has to be performed.

Slot Index Name Data Type Access |Persis- |Value Default
tence Range
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5 PROFIBUS hardware and cabling

[o [ 51 | Store Parameters [INT32 [ rw [N [INT32 o |
Value table:
Value Function
0x73617665 (‘save’) “StoreParameters” function is called
all other values are rejected

Table 9: Store

4.2 Restore

To reset the configuration of the valve to factory default settings a write access to the function “RestoreDe-
faultParameters” has to be performed.

Slot Index Name Data Type Access |Persis- |Value Default
tence Range
0 52 Restore Default Parameters INT32 w N INT32 0
Value table:
Value Function
0x6C6F6164 (‘load’) “RestoreDefaultParameters” function is
called
all other values are rejected

Table 10: Restore

When the “RestoreDefaultParameters” function is started the configuration of the valve is reset to the factory
default values. The new parameters are automatically stored in the internal nonvolatile memory of the valve.
Because also the communication configuration of the valve is restored the valve performs a restart of the
application program to reinitialize the communication interface. Therefore the “RestoreDefaultParameters”
request is not acknowledged by the valve, because the communication configuration is changed immedi-
ately. The valve automatically restarts the PROFIBUS state machine and waits for the new parameterization
and configuration from the master.

A “RestoreDefaultParameters” may only be performed in a save machine state because all configura-
e tion changes like communication parameters or controller adjustments are set back to factory default.

5 PROFIBUS hardware and cabling

5.1 Complied hardware standards

The PROFIBUS Interface Hardware is successfully tested according testspecification for PROFIBUS slaves
Version 2.0 of the PNO, Order No: 2.032.
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5 PROFIBUS hardware and cabling

5.2 Cabling of PROFIBUS Slaves

The use of 2-wire PROFIBUS cables is recommended to prevent parallel connection of the power supplies
for the terminating resistors. The IEC 61158 specifies two kind of bus cables. Type B is no more up to date
and should not be used any more.

Parameter Cable (Type A)
Characteristic wave impedanc e (Q) 135...165bei 3 ... 20 MHz
Mutual capacitance (pF/m) <30

Loop resistance (Q /km) <110

Wire diameter (mm) > 0,64

Wire cross-section (mm?) > 0,34

Table 11: PROFIBUS cable Characteristics

5.3 Advice according Baude rates

At bitrates higher than 1500 kbit/s no stubs should be used. If the stubs are necessary, no termination resis-
tors may be placed in this circuits. Cable stubs up to 1500 kbit/s should be in sum smaller than 6,6 m.

Cable lengths for different bitrates:

Supported bitrates (kBit/s) Maximum cable length (m)
9,6 1200
19,2 1200

45,45 1200
93,75 1200
187,5 1200
500 400
1500 200
3000 100
6000 100
12000 100

Table 12: Bitrate/Cable length

5.4 PROFIBUS connectors

The valve is equipped with two M12 (male, female) 5 pole PROFIBUS connectors, B-coded according to the
IEC 61076-2-101.

X3 (male) X4 (female)

4 3 3 4
) 5
1 2 2 1

Pin Signal (X3, X4)

1 Profi V+ Supply voltage
for termination
resistors

2 Profi A Rx/Tx data -

3 Profi GND supply voltage
ground

4 Profi B Rx/Tx data +

5 Shield cable shield
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6 Object dictionary

o ==

Table 13: Pin Assignment

Object dictionary

On request, we provide a GSD file. The GSD file is needed to import the communication specification
into the PROFIBUS projecting system. It contains the supported functionalities and the predefined
communication telegrams.
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