Series D1FP/D3FP, D1FE/D3FE, D30FP, D*1FP, D*1FE, TDP/TEP, TPQ, TFP



A WARNING — USER RESPONSIBILITY

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS DESCRIBED HEREIN OR
RELATED ITEMS CAN CAUSE DEATH, PERSONAL INJURY AND PROPERTY DAMAGE.

This document and other information from Parker-Hannifin Corporation, its subsidiaries and author-
ized distributors provide product or system options for further investigation by users having technical
expertise.

The user, through its own analysis and testing, is solely responsible for making the final selection of
the system and components and assuring that all performance, endurance, maintenance, safety and
warning requirements of the application are met. The user must analyze all aspects of the application,
follow applicable industry standards, and follow the information concerning the product in the current
product catalog and in any other materials provided from Parker or its subsidiaries or authorized
distributors.

To the extent that Parker or its subsidiaries or authorized distributors provide component or system
options based upon data or specifications provided by the user, the user is responsible for deter-
mining that such data and specifications are suitable and sufficient for all applications and reasonably
foreseeable uses of the components or systems.
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1. Introduction
1.1 Validity of the documentation

The documentation applies to direct-operated and
pilot-operated proportional valves of the series:

- DIFP / D3FP
- DIFE / D3FE
- D30FP

- D*IFP

- D*IFE

- TDP / TEP

- TPQ

- TFP

1.2 Overview device ID

Device ID| Device | Design
917765 |DFplus direct operated standard - 10 Link Class A 50
918280 | DFplus pilot operated - 10 Link Class A 50
917764 | DFplus direct operated - 10 Link Class B 50
918280 | DFplus pilot operated - |0 Link Class B 50
918280 |TFP - 10 Link Class A 20
918280 | TDP /TEP - 10-Link Class A 70
918280 |TPQ - I0-Link Class A 70
918280 | DFplus D direct operated - 10-Link Class A 50
918280 | DFplus D direct operated - 10-Link Class B 50

This documentation is intended for plant fitters,
& operators, service technicians, plant supervi-
sors, machine, and plant manufacturers.

Information about vendor data

Vendor ID 27

Vendor Name Parker Hannifin
Vendor Text www.parker.com
Vendor-URL http://www.parker.com

2. Technical data

Input V]
Baudrate [kbit/s]
Interface

Netzwerk Topology

Cable Length, max. [m]
Cabel Type

Minimal cycle time [ms]
Process data input [Byte]
Process data output [Byte]

Number input data
Number output data
Device type

Update time [ms]
Event category type
Status code

Number of the last occurring errors

Process data and communication

4. Acyclic transmission of diagnostic data
Configuration and Transfer

3. Kommunikation und Parametrierung via PLC
Diagnostic Events

1

24 pulse modulated

230.4; COM3

Class A; Class B

Point to point

20

Class A - 4 wires, unshielded
Class B - 5 wires, unshielded

2.2

8

4 Byte

2 words

4 words

Device — supported feature

1. Cyclic transmission of process data

2. Acyclic transmission of parameters

3. Acyclic transmission of identification data

1. Communication and parameterization via Parker USB 10-Link
Master and ProPXD software
2. Communication and parameterization via 10-Link Master

Error; Warning; Information
Type 2 with details
10 max.
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3. Wiring
PIN assignment 10-Link parameterization and communication interface.
PIN assignment according to IEC 60974-5-2.

3.1 10-Link A Class

Signal | Pin Assignment - A Class

1 L+ Power supply 10-Link
3 L- Reference Potential to Pin 1
4 C/Q | I0-Link data line (SDCI)

3.2 10 Link B Class

Signal |Pin Assignment - B Class

1 L+ Power supply 10-Link
Power supply valve electronic and amplifier -
2 P24 : :
Power Requirement min. 2A
3 L- Reference Potential to Pin 1
4 C/Q 10-Link data line (SDCI)
5 N24 Reference Potential to Pin 2
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4 Reaction to 10 Link communication errors
4.1 Interruption of power supply
4.1.1 Valve with 10-Link Class A

Supply Voltage Off Reaction of Device
Power supply of the valve Electronic and amplifier shut off.
(6+PE / 11+PE) + Valve will go in power down, valve spool in defined power down position.
- 10-Link-Communication is active via the 10 Link power supply Pin 1
Power supply of 10-Link Switching off the power supply of the I0-Link — pin 1 has following effects on

(24 VDC M12 Anschluss PIN 1) | function of the valve.

- SET POINT and CONTROL WORD Local
The valve remains in operation, communication with the valve via 10-Link is
not possible.

+ SET POINT and CONTROL WORD via |0-Link Bus
The valve goes into the disabled state, communication with the valve via |0-
Link is not possible.

4.1.2 Valve with 10-Link Class B

Supply Voltage Off Reaktion des Ventils
Power supply valve electronic and | Electronic and amplifier shut off.
amplifier + Valve will go in power down, valve spool in defined power down position.
(24 VDC M12 connector PIN 2) | - |0-Link-Communication is active via the 10 Link power supply Pin 1
Power supply of 10-Link An interruption of the power supply will lead to an interruption of communication
(24 VDC M12 connector PIN 1) | via 10-Link.
The valve goes into the disabled state.

4.2 Interruption of 10-Link communication

Device EZNIHOMYORD Reaction of Device
and SET POINT
Local Valve remains in operation
Valve goes into the Disable state.
10-Link Class A BUS The device signals this by means of a red glowing status

LED. The error must be eliminated and then acknowledged
via a Disable/Enable or Power Off/On.

Valve goes into the Disable state.

The device signals this by means of a red glowing status
LED. The error must be eliminated and then acknowledged
via a Disable/Enable or Power Off/On.

10-Link Class B BUS

4.3 Receiving of incorrect process data

Process data Reaction
ENABLE Device will stay in DISABLE
SETPOINT In the case of setpoint signal over 100% the setpoint signal will be limited on 100%
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4.4 Device behavior in case of invalid 10-Link data 4.5 Device behavior in case of invalid data from the

from the master valve

If the data sent by the master is labelled as "invalid”,  If the output process data is marked as "invalid” by
the process data is reset. the valve, the valve continues to operate

Due to the zeroed process data, the valve switches  normally because it does not affect the valve func-
to the "Init" operating state and receives a tion.

setpoint value of 0%. Internal errors are handled via error handling. ab-

The valve can then be put back into normal operati-  9ehandelt.
on by setting a new "Control Word".

5 Communication
5.1 Device states

—
Limen
[ [}
wu ot Wi L
L]
HOLL FALLT HOL
T &s FLHD 1y e { aa RS0 = 001 ¥
i | [}
T Ty -
L]
ACTIVE
ws FMED = 101
[]
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State Actions

- The electronic circuit has power.
- Self-test running
- Parameter are copied to RAM to be able to configure hardware functions.

NOT READY - Device init running (e. g. communication interface, hardware, software)
+ Device function disabled, spool position not valid.
- Status Word is not valid and not needed here as communication is not enabled yet
- Communication enabled
INIT + All Device Parameter can be set.
- Device function disabled (Current and position control disabled)
- Device parameters can be set.
DISABLED + Device function disabled.
- Actual values are available
+ Hold setpoint is active.
HOLD + Current and position control active
- The setpoint generated in the state Device Mode ACTIVE is not effective
- Device parameters can be set.
ACTIVE - The device mode defined by the device mode parameter is active.
- In this state the change of device modes is not admitted (write access to the device mode
parameter will be responded negatively)
FAULT INIT - Device parameters can be set.

+ Device function disabled

FAULT_DISABLED

- Device parameters can be set.
- Device function disabled.
+ Actual values are available

+ Device parameters can be set.
+ Device function disabled.

FAULT HOLD + Actual values are available.
- The hold setpoint is effective.
- The setpoint generated in the state Device Mode ACTIVE is not effective
- This state is assumed when the device detects an error.

FAULT REACTION | © A fault dependent vendor specific action is executed.

- The resulting fault state is depending on the error reaction setting of the error.
- Important condition for transitions 9, 12, 13: The RMHD bits are not allowed to rise!
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5.2 State Transitions

Transitions Old State New State Actions
TRO  |Switched off NOT READY + Start up code
- HW initialisation
- Enable Interrupts
TR NOT_READY INIT - Enable setting of INIT only parameters
TR? INIT DISABLED - Disable setting of INI.T only parameters
- Calculate normalisation parameter
+ Internal setpoint = hold setpoint
TR3 DISABLED HOLD - Enable cEJrrent controller.
- Enable pilot controller.
- Enable main spool controller
TR4 HOLD ACTIVE - Internal setpoint = external setpoint
TR5 ACTIVE HOLD - Internal setpoint = hold setpoint
- Disable current controller.
TR6 HOLD DISABLED - Disable pilot controller.
- Disable main spool controller
TR7 DISABLED INIT - Enable setting of INIT only parameters
TRS Z:lll)?'l_];:itDY FAULT REACTION | - Trigger specified error reaction(s)
TR9  |FAULT REACTION |FAULT HOLD - Erorreset .
- Internal setpoint = hold setpoint
TR10 FAULT DISABLED |DISABLED - Error reset
TR11 FAULT HOLD HOLD - Error reset
- Disable current controller.
TR12 FAULT_REACTION |FAULT_DISABLED | - Disable pilot controller
- Disable main spool controller
- Disable current controller
TR13 FAULT_REACTION | FAULT_INIT - Disable pilot controller
- Disable main spool controller
TR14 FAULT INIT INIT

5.3 Status word

16 Bit / Bit Nr. Status Word Bits 16 Bit / Bit Nr. Status Word Bits

0 disabled (D) 8 not used

1 disabled (D) 9 ramping

2 hold enable (H) 10 reserved

3 ready (R) 11 reserved

4 local control 12 reserved

5 warning 13 HW enable level

6 Reserved 14 UB_present (Power Supply)
7 not used 15 position OK
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10

Disabled, Hold, Device Mode Active, Ready
These bits determine the device condition.

Function | Bit | Description
bit =0 |The control word transmitted via bus is effective
Local control o The control word is given locally, and the control word transmitted via
bit =1 . . . .
bus will be ignored (see local mode switch function)
bit=0 |No warnings
Warning - — - -
. Collective message for vendor specific warnings. The type of warning
bit =1 . . L
will be indicated by a vendor specific parameter.
bit =0 |Demand value is equal to the setpoint value.
Ramping
bit=1 |The ramp function has not yet reached its limit.
bit=0 |LOW
HW enable level
bit=1 |HIGH
Ub present o
(Indicates whether the bit=0|no present
supply voltage of .
power stage is present) bit =1 |present
Position OK bit = 0 Unsafe position
Information if position valve spool is not in the mechanical defined power down position
monitoring bit = 1 Safe position
is active. valve spool is in the mechanical defined power down position
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7. Description of functions
7.1 Valve setpoint
7.1.1 Offset

By setting the variable "Offset", a positive or negati-
ve value can be added to the target value. The offset
is used to balance a hydraulic drive at setpoint 0 and
open position control. The input refers to the 32-bit
representation of the actual value.

7.1.2 Ramps

It is possible to influence the speed of the setpoint
change via a ramp function. To do this, the ramp
function must be activated with the variable "Ramp
Type" - Index 284.

The rate of setpoint change can be influenced by the
following variables:

- “Ramp Up Time Quadrant 1" T1 Index 285

- “Ramp Down Time Quadrant I” T2 Index 286
- “Ramp UP Time Quadrant Ill" T3 Index 289

- “Ramp Down Time Quadrant llI” T4 Index 290

The ramp function has 4 areas and thus 4 ramp slo-
pes

1. The valve opens or opens further in the positive
setpoint direction.

2. The valve closes in the positive setpoint range.

3. The valve opens or opens further into the nega-
tive setpoint range.

4. The valve closes in the negative setpoint range

The time basis for the ramp function is 1 millisecond
(ms).

A

Command

s1 n
/ ty 23

v

7.2 Stroke setting

7.2.1 Stroke setting - MIN

The minimum signal stroke can be adjusted in the
range from 0 to 50% of the piston stroke. This setting
can be set separately for both stroke directions of
the valve piston. The setting is done using the vari-
ables "MIN A-Channel” and "MIN B-Channel".
Example:

MIN A-Channel - Index 278

Minimum value 0 % = 0

Maximum value 50% = 50

7.2.2 Stroke setting - MAX

The maximum signal stroke can be adjusted in the
range of 51% to 100% from the piston stroke. This
setting can be set separately for both stroke direc-
tions of the valve piston. The setting is done using
the variables "MAX A-Channel” and "MAX B-Channel".
Beispiel:

MAX-Channel - Index 281

Minimum value 51 % = 51

Maximum value 100% = 100

7.2.3 Overlap compensation

By setting the variables "MIN A-Channel” and "MIN
B-Channel" it is possible to compensate for an exis-
ting overlap of the valve piston. If an overlap com-

pensation has been set, it can be switched on or off
via the variable "MIN Overlap Comp On/Off".

Stroke
A

100%
‘ »

t t time

L%}

Four Quadrant Ramp

If the value of a variable is set to 0, the ramp func-
tion for that, ramp is disabled.

g »
100% Command
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8 Device error information
8.1 Error list

10 Link Description

Short description

19

Detailed description

The device has not detected any error since the last

0 No ERROR no error
Power-On or reset
4 |UB HBRIDGE No supply voltage on the actuator
5 H BRIDGE UV WARN Actuator under voltage warning The supply voltage of the actuator is too low.
[ H BRIDGE OV WARN Actuator over voltage warning The supply voltage of the actuator is too high.
7 SIGNAL UV WARN CPU under voltage warning The supply voltage of the processor electronics is

too low.

8  |SIGNAL OV WARN

CPU over voltage warning

The supply voltage of the processor electronics is too
high.

9 [SIGNAL OV WARN

Temperature in housing too low -20°C

TEMP INHOUSING TOO HIGH

Temperature in housing too high 85°C

11 |TEMP INHOUSING EXCEEDED

Temperature in housing exceeded 95°C

12 |TEMP INHOUSING FALLEN BELOW |Temperature in housing fallen below -30°C
13 [TEMP MCU TOO LOW Electronics temperature too low (< =20 °C)
14 |TEMP MCU TOO HIGH Electronics temperature too high (> 110 °C)
15 |TEMP MCU EXCEEDED Electronics temperature exceeded (> 120°C) | e Unit temperature exceeded dangerously the
permissible range.
16 |OVERCURRENT ACTUATOR Actuator over current The current consumption of the actuator is too high.
19 |FAULT TEMP_MCU_FALLEN BELOW [Interrupt overflow on CPU1
Interrupt noch nicht abgearbeitet
when nachster kommt auf CPU1.
20 |BUS COM INTERRUPT Interruption of the bus communication S G G ) Gty i

over bus.

21 [BUS INVALID DATA

invalid data via the 10-Link bus

Invalid data about bus communication| The process data
was set to "invalide" by the 10-Link master

22 |FAULT 10V_REF_WARN 10V Reference voltage out of range 4% The 10V reference voltage is 4% out of range.

23 |FAULT 10V_REF RANGE 10V Reference voltage out of range 10% The 10V reference voltage is 10% out of range.

24 _ |FAULT 2 5V REF WARN 2.5V Reference voltage out of range 4% The 2.5V reference voltage is 4% out of range.

25 |FAULT 2 5V REF RANGE 2.5V Reference voltage out of range 40% The 2.5V reference voltage is 40% out of range.

. - The wiring of command signal is short-circuited or

26  [CMD CABLE BREAK Command signal cable break/short circuit Tt

27 | ANALOG INPUT1 BREAK Analog input T supply cable break/short circuit Lhti:’r":")’t‘g at analogue input 1 short-ciruited or

28 |MAIN STAGE CABLE BREAK Main stage supply cable breakjshort circuit | 11 Wifing on analogue input 2 is short-circuited or
interrupted.

29 [TEMP LVDT TOO LOW LVDT - oil temperature too low -20°C LVDT - oil temperature too low -20°C

30 |TEMP LVDT TOO HIGH LVDT - oil temperature too high 75°C LVDT - oil temperature too high 75°C

31 |TEMP LVDT EXCEEDED LVDT -oil temperature exceeded 85°C LVDT - oil temperature exceeded 85°C

32 [TEMP LVDT FALLEN BELOW LVDT -oil temperature fallen below -30°C LVDT - oil temperature fallen below -30°C

33 [TEMP H BRIDGE TOO LOW Temperature amplifier too low -20°C

34 |TEMP H BRIDGE TOO HIGH Temperature amplifier too high 85°C

35 |TEMP H BRIDGE EXCEEDED Temperature amplifier exceeded 95°C

36 |TEMP H BRIDGE FALLEN BELOW _|Temperature amplifier fallen below -30°C

37 |TEMP POWERSUPPLY TOO LOW Temperature power supply too low -20°C

38 |TEMP POWERSUPPLY TOO HIGH | Temperature power supply too high 85°C

39 |TEMP POWERSUPPLY EXCEEDED |Temperature power supply exceeded 95°C

40 ;ET;VSOWERSUPPLY A Temperature power supply fallen below -30°C

51 |WATCHDOG Software reset (watchdog) occurred zset:/::(:jhdog has triggered, and the firmware has been

67 |PILOT FAILSAFE Pilot Fail-Safe monitoring The valve spool has left the fail-safe range.

70  |MAIN STAGE SENSOR POWER Main-stage sensor missing/defective

83 |DRVL1VDS Actuator driver - Overcurrent Protection D @RI T i Al el Gy I_1as
been Contact Parker for more Information.

84 |DRVHIVDS Actuator driver FET H1 Overcurrent Protection | 11e,0Verourrent protection of the Actuator driver has
been activated. Contact Parker for more Information.

85 |DRVL2VDS Actuator driver FET L2 Overcurrent Protection Ui over(;urrent [V i AU Gy has
been activated. Contact Parker for more Information.

86 |DRVH2VDS Actuator driver FET H2 Overcurrent Protection The overcurrent protection of the Actuator driver has

been activated. Contact Parker for more Information.
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91  [DRVTSD

Actuator driver Thermal Shutdown

The overtemperature shutdown of the Actuator driver
has been activated.

93 |FAULT_I2C_POWER_HBRIDGE h .
monitor of actuator driver

No or faulty I2C communication with power

No or faulty 12C communication with power monitor of
actuator driver.

00| S T SHIEL monitor of CPU electronics

No or faulty I2C communication with power

No or faulty I2C communication with power monitor of
CPU electronics.

95  |FAULT_12C_TEMP_H_BRIDGE

No or faulty i2C communication with tempera-

No or faulty I2C communication with temperature

ture sensor 0 sensor 0.
96 [FAULT_I2C_TEMP_POWERSUPPLY No or faulty 12C communication with tempera- | No or faulty 12C ¢ n with
ture sensor 1 sensor 1.
97 |FAULT 12C TEMP INHOUSING No or faulty I2C communication with tempera-  |No or faulty I2C communication with temperature
- - - ture sensor 2 sensor 2.

118 |FAULT ZERO DAC
119 [FAULT 12C TIMEOUT

12C general fault

Zero point DAC 12C communication fault

Zero point DAC 12C communication fault
Internal 12C communication is disturbed.

8.2 Reaction on errors

The behaviour of the valve in the event of a fault can
be adjusted by using the variable "Validate Error Re-
action Type" index 768.

Procedure:
Step 1:

Index 769 - Validate Error Code - choose the error
code.

Step 2:

Index 768 - Validate Error Reaction Type - set the
reaction type for the chosen error type.

0= no reaction

1 = Error is registered

2 = output of an error

3 = Disable

4 = Valve remains in the last position

5 = Error must be acknowledged

The last 10 errors can be retrieved via the variable
"Validate Error Counter” index 770. The auto acknow-
ledge of each error can be retrieved by the variable
“Validate Auto Acknowledge"index 771.

9 Operating data

9.1 Operating hours

The operating time is recorded after the operating
voltage is switched on, and the number of switch-on
operations is recorded.

“Operating Time Days” Index 800

“Operating Time Hours” Index 801

“Operating Time Minutes” Index 802

“Operating Time Overall Minutes” Index 803

“On Off Cycles” Index 805

9.2 Operating temperature

After switching on the operating voltage, various
temperatures are recorded on the valve electronics.
These are accessible via indices 831 to 846.

9.3 Diagnostics measuring point A

A wide variety of information can be retrieved via
the variable "Diagnosis A Measuring Point” indice
268.
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