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Features
The DFEC control is used for the electrohydraulic control of 
pressure and swivel angle of a variable displacement axial piston 
pump.
The SYDFEC.. closed-loop control system consists of the follow-
ing components:
– A10VSO axial piston pump with built-on VT-DFPC…-2X/..
  proportional valve as pilot valve 
– The VT-DFPC..-2X/.. valve with integrated digital open and 

closed-loop control electronics with CANopen interface inte-
grates the entire control functionality for the DFEC system

– The swivel angle is acquired by a VT-SWA-1-1X rotary angle 
sensor based on a Hall sensor

– Pump pre-load valve (optional)
– Pump combinations possible
– The HM16 pressure transducer (optional) for installation in the 

pump or the pre-load valve for direct connection to the control 
electronics. This provides a complete plug-in system.

H6828/01

Further information about this system:
– Component description of A10VSO pump      RE 92712 for size 18, RE 92711 for sizes 28 to 140
– Component description of VT-SWA-1-1X rotary angle sensor    RE 30268
– Component description of HM 12-1X / HM 13-1X pressure transducer      RE 29933
– Component description of HM16-1X pressure transducer     RE 30266
– Component description of VT-DFPE…-2X/… pilot valve    RE 29016
– Component description of SYDZ 0001-1X pump pre-load valve   RE 29255
In addition, the following information about the SYDFEE system can be ordered:
– Sales information (engineering aids)       RE 30030-01-V
– Description of the CANopen interface      RE 30027-Z
– Engineering notes and commissioning instructions     RE 30027-B
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Ordering code

Further
details

in clear text
Pre-load valve

Pressure limitation
1 =  200 bar
2 =  250 bar
3 = 300 bar
X = W/o pre-load valve

Pressure transducer
C = HM 12 (4 to 20 mA) 

measuring range 315 bar
G = HM 13 (0 to 10 V) 

measuring range 315 bar
L = HM 16 (0.5 to 5 V) 

measuring range 315 bar 7) 
with 0.5 m connecting cable 

and M12 cable plug
X = W/o pressure transducer
Actual pressure value input 

C = Current input 4 – 20 mA

V = Voltage input 0 – 10 V

D = Voltage input 0 – 5 V

E = Voltage input 1 – 10 V
F = Voltage input 0.5 – 5 V 8)

Electronics assembly, optional
0 = Baud rate 500 kBit/s

Additional functions
A = Standard

Valve, installation orientation, integrated electronics
0 = Radial to pump axis
2 = Folded by 90° towards the subplate

 A = Valve, spool version

Version of the basic pump
 0000 =  Standard (internal pilot oil supply)
 0479 =  External supply (sizes 18 … 100)
 0487 =  External supply (sizes 140)

1) See order example on page 3, top
2) See order example on page 3, top
3) Cylindrical with keyed shaft to DIN 6885
4) Splined shaft profile SAE
5) Splined shaft profile SAE (higher through-drive torque)
6) Through-drive is provided with end cover for opera-

tional safety
7) For direct connection to integrated electronics version 

“actual pressure value input F“
8) Connection by means of M12 component socket

SYDFEC 2X P 12 A A 0 *
Single pump 1)

Pump
combination 2)

Series 20 to 29  = 2X
(20 to 29: unchanged installa-
tion and connection dimensions)

A10VSO pump

Size 18 = 018
Size 28 = 028
Size 45 = 045
Size 71 = 071
Size 100 = 100
Size 140 = 140

Direction of rotation
Clockwise (preferred types for 
through-drive pumps) = R
Anti-clockwise = L

Hydraulic fluid
Mineral oil to DIN 51 524 (HL / HLP) = P

Shaft end
(  = preferred types for through-drive pumps)

Size 18 28 45 71 100 140
3) – Ø22 Ø25 Ø32 Ø40 Ø45 = P
4) 3/4“ – – – 1 1/2“ 1 3/4“ = S
5) – 7/8“ 1“ 1 1/4“ – – = R

Connection flange (   = available)

Size 18 28 45 71 100 140

ISO 2-hole –     – = A

ISO 4-hole – – – – –  = B

SAE 2-hole – – – – – = C
Ports for service lines 
Pressure port B SAE laterally on the opposite side = 12
Suction port S Mounting thread, metric

Through-drive (see table on page 3)
Without through-drive  
Through-drive without hub for mounting: 
(all built-on pumps with SAE splined shaft 
profile)

= N00

Centring (mm) Built-on pump

Ø82.55 A10VSO18 = KC1 6)

Ø100 A10VSO28/45 = KD3 6)

Ø125 A10VSO71/100 = KD5 6)

Ø180 A10VSO140 = KD7 6)

Ø101.6 Gear pump = KC3 6)

Ø127 Gear pump = KC5 6)

In the case of single pumps the hub must be ordered separa-
tely, if required.
In the case of double pumps the hub is included in the 
scope of supply.

Accessories:
For suitable plug-in connectors (separate order), see page 12
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1) Order example of single pump
 SYDFEC-2X/100R-PPA12N00-0000-A0A0FLX
2) Order example of pump combination
 Both type designations must be connected by “+“ (material number of 1st pump  +  material number of 2nd pump)
 SY2DFEC-2X/100-100/ R900709799 + R900709799
 SY2DFEC-2X/100-100/ SYDFEC-2X/100R-PSA12KD5-0000-A0A0FLX  +  SYDFEC-2X/100R-PSA12KD5-0000-A0A0FLX

Double 
pump

Size of front
pump

Size of rear pump

Material number of front pump (or indication in clear 
text, if material number is not known)

Material number of rear pump (or indication in clear text, if material number is not known))

Ordering code

Order example

Size

Through-drive (     = available) 18 28 45 71 100 140

Without through-drive             N00

With through-drive for mounting an axial piston unit, a gear pump or a radial piston pump

Mounting flange Shaft/coupling (separate order) for mounting:

ISO 100, 2-hole Splined shaft 7/8“ 22-4 (SAE B) A10VSO 28 (shaft S or R) –          KD3

ISO 100, 2-hole Splined shaft 1“ 25-4 (SAE B-B) A10VSO 45 (shaft S or R) – –         KD3

ISO 125, 2-hole Splined shaft 1 1/4“ 32-4 (SAE C) A10VSO 71 (shaft S or R) – – –       KD5

ISO 125, 2-hole Splined shaft 1 1/2“ 38-4 (SAE C-C) A10VSO 100 (shaft S) – – – –     KD5

ISO 180, 4-hole Splined shaft 1 3/4“ 44-4 (SAE D) A10VSO 140 (shaft S) – – – – –  KD7

82-2 (SAE A, 2-hole) Splined shaft 5/8“ 16-4 (SAE A) 1PF2G2, PGF2           KC1

82-2 (SAE A, 2-hole) Splined shaft 3/4“ 19-4 (SAE A-B) A10VSO 10, 18 (shaft S)            KC1

101-2 (SAE B) Splined shaft 7/8“ 22-4 (SAE B) A10VO 28 (shaft S), PGF3 –           KC3

101-2 (SAE B) Splined shaft 1“ 25-4 (SAE B-B) A10VO 45 (shaft S), PGH4 –           KC3

127-2 (SAE C) Splined shaft 1 1/4“ 32-4 (SAE C) A10VO 71 (shaft S) – – –       KC5

127-2 (SAE C) Splined shaft 1 1/2“ 38-4 (SAE C-C) A10VO 100 (shaft S), PGH5 – – – –     KC5

Type Material no.

SYDFEC-2X/018R-PSC12N00-0000-A0A0FLX R900731028

SYDFEC-2X/028R-PPA12N00-0000-A0A0FLX R900721765

SYDFEC-2X/045R-PPA12N00-0000-A0A0FLX R900731026

SYDFEC-2X/071R-PPA12N00-0000-A0A0FLX R900731027

SYDFEC-2X/100R-PPA12N00-0000-A0A0FLX R900708502

SYDFEC-2X/140R-PPB12N00-0000-A0A0FLX R900725946

Preferred types

Type Material no.

SYDFEC-2X/028R-PRA12KD3-0000-A0A0FLX R900709796

SYDFEC-2X/045R-PRA12KD3-0000-A0A0FLX R900709797

SYDFEC-2X/071R-PRA12KD5-0000-A0A0FLX R900709798

SYDFEC-2X/100R-PSA12KD5-0000-A0A0FLX R900709799

SYDFEC-2X/140R-PSB12KD7-0000-A0A0FLX R900709800

Single pumps Through-drive pumps for pump combination



The pressure and swivel angle control of the A10VSO variable 
displacement pump within the SYDFEC system is provided by 
an electrically controlled proportional valve (2). The proportional 
valve determines the position of the swashplate (1) by means of 
the actuating piston (4). The displaced oil flow is proportional 
to the position of the swashplate. The counter-piston (3) that 
is pre-loaded by a spring (5) is continuously pressurised with 
pump pressure.

When the pump is not rotating and the actuating system is 
depressurised, the swashplate is held by a spring (5) in posi-
tion + 100 %. When the pump is powered and the proportional 
solenoid (8) is de-energised, the system swivels to zero stroke 
pressure, since a spring (10) pushes the valve spool (9) to the 
neutral position and pump pressure p is therefore applied to the 
actuating piston (4) via valve port A. At 8 to 12 bar, a balance 
is reached between the pump pressure at the actuating piston 
and the spring force (5). This neutral position (= zero stroke 
operation) is taken, when, for example, the valve electronics is 
de-energised.

The proportional valve is controlled by digital electronics (11) 
integrated in the valve. This closed-loop control electronics 
processes all of the control signals required for operating the 
A10VSO variable displacement pump under closed-loop pres-
sure and flow control.

The control electronics receives the command values for pres-
sure and swivel angle as well as the power limit via the CAN bus 
(14). Optionally, the command values for pressure and swivel an-
gle can each be fed forward via an analogue input or be changed 
over via 2 switching inputs. The HM16 pressure transducer is to 
be mounted to port P of the pump or, if an SYDZ pre-load valve 
is used, to port MP1, and connected to the M12 component 
socket (13). Al ter na tively, an external pressure transducer can 
be connected via the central plug (12). A position transducer 
with integrated electronics (7) on the pump acquires the actual 
swivel angle value. The acquired actual values are processed in 
the amplifier and compared with the selected command values. 

A minimum value generator ensures that only that controller is 
active which is assigned to the desired working point. Here, one 
system variable (pressure, swivel angle or power) is exactly cor-
rected, the other two variables are below the given command 
values. The output signal of the minimum value generator be-
comes the command value for the closed valve control loop.

The actual value of the valve spool position is acquired by an in-
ductive position transducer (6). The output value of the valve po-
sition controller determines the current through the proportional 
valve (8) via the amplifier output stage. As soon as the working 
point is reached, the control spool (9) of the proportional valve 
is held in its central position.

If the higher-level controllers demand an increase in the swivel 
angle (increase in flow), the valve spool (9) must be shifted from 
the central position (connection of actuating piston (4)  A→ T) 
until the swivel angle has reached the required value. Shifting 
the valve spool against the force of the spring (10) is achieved 
by increasing the electric current through the proportional sole-
noid (8).

The swivel angle is reduced (reduction in flow) by opening the 
connection of the actuating piston (4) from P –> A. 

Actuating system supply

There are three possibilities of supplying the hydraulic control 
system of the pump with pilot oil:

1. Internal, without pre-load valve (only possible with system 
pressures > 20 bar)

2. Internal, with pre-load valve (system pressure 0 … 100%)

3. External supply via shuttle valve – automatic change-over 
internal / external through shuttle valve sandwich plate  
(observe engineering notes!)

P A T
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68

11

13

14
HM 16 connection

CAN bus connection

Type SYDFEC-2X/…-PP…

– 100 % Zero 
stroke 

operation

+ 100 %

4/14 Bosch Rexroth AG Industrial Hydraulics SYDFEC   RE 30 027/06.04

Function, section
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  CAN bus

Schematic diagram: Actuating system supplied internally (inlet supply)

Consumer

Pre-load valve (optional)

VT-DFPC…-2X/…pilot valve

Pump

The prescribed maximum 
pressure relief feature is not 
required when a pre-load 
valve is used.

Bleed point

Error

1) If an HM16 pressure transducer is used:
Installation in P (pump) or MP1 (pre-load valve) in conjunction with electronics version “actual pressure value input F“

 If an external pressure transducer is used:
Installation in the P1 line (preferably in the vicinity of the consumer) and electrical connection using the central plug

Optional 1)

Pressure 
command value 
Flow command 

value

Pressure transducer

Analogue signals (opt.)
Comm. value call-ups(opt.)



Schematic diagram: Actuating system supplied externally
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  CAN-Bus

Pressure transducer

1) The use of an anti-cavitation valve (check valve with 0.2 bar spring) is absolutely essential, in order to prevent cavitation in the 
event of a fault.

2) The maximum pressure relief feature must be provided by the customer!

Pressure transducer Mounting option Remark

HM16 P Only in conjunction with elec tro nics ver si on “actual pressure value input F“

HM12 / HM13 P1 Preferably in the vicinity of the consumer 

  Caution!

– With an externally supplied actuating system, the feature that 
swivels the pump to zero stroke in the case of de-energised 
control electronics is inactive. 

– When the closed-loop control electronics is de-energised, 
the swashplate of the control pump is pressed by external 
pressure to the negative limit stop (100 % flow is displaced 
from the system to the tank).

– When a fault is recognized, the output stage is not switched 
off. In the case of an active error message, the machine 

control must in any case react (e.g. drive motor of the pump 
must be switched off, external supply to the actuating system 
interrupted).

– Command values for pressure and flow must always be 
greater than zero (pcomm ≥ 3 bar, αcomm ≥ 5 %), since, due to 
drift or imprecise settings, there is not exact “zero” pressure 
or “zero” swivel angle. Smaller command value selections 
can lead to cavitation in the worst case.

– The actual pressure values must not be smaller than 10 bar 
for longer than 10 minutes (lubrication).

Analogue signals (opt.)
Comm. value call-ups(opt.)

VT-DFPC…-2X/… pilot valve

2)

1)

Pressure 
command value 
Flow command 

value

3)
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General
Drive speed n See RE 92711 (sizes 28 – 140) and RE 92712 (size 18)
Size Size 18 28 45 71 100 140
Weight – Pump without thorugh-drive, incl. high-response valve kg  14 17 23 35 47 62
  – additionally, pre-load valve kg 3.3 3.3 3.3 6.3 6.3 6.3
  – additionally, with ext. supply of actuating system kg 2 2 2 2 2 2

Hydraulic
Max. permissible operating pressure pmax 250 bar 1)  (280 bar after consultation)

Required min. actuating pressure pmin ≥ 20 bar

Hydraulic fluid temperature range ϑ – 20 to + 70 °C

Hydraulic fluid Mineral oil (HL, HLP) to DIN 51524

Fluid cleanliness Max. permissible degree of contamination of the hydraulic fluid 
to NAS 1638 class 7 or 18/16/13 to ISO 4406 (for particle 
size 2/5/15 µm)

Electrical
Operating voltage
Operating range

UO 24 VDC + 40 % – 5 % 

– Upper limit value uO(t)max 35 V
– Lower limit value uO(t)min 21 V

Current consumption (in steady-state control operation)
– Nominal current Inom 0.6 A
– Maximum current Imax 1.25 A

Inputs 
 – Actual pressure value (depending on actual value input,   
  see ordering code)
  • Current input (ordering code C) lO 4 to 20 mA; load Rl = 100 Ω
  • Voltage input (ordering code V) UO 0 to 10 V; Ri = 220 kΩ
  • Voltage input (ordering code D) UO 0 to 5 V; Ri = 110 kΩ
  • Voltage input (ordering code E) UO 1 to 10 V; Ri = 220 kΩ
  • Voltage input (ordering code F) UO 0.5 to 5 V; Ri = 110 kΩ

 – 2 analogue inputs Uin 1 0 to 10 V; Ri = 220 kΩ
Uin 2 –10 to 10 V; Ri = 100 kΩ

 – 2 digital inputs logic 0 (low) ≤ 8 V 

logic 1 (high) ≥ 14 V
Re 3 kΩ ± 10 %

Outputs: 
 – 2 analogue outputs UO ± 10 V

Imax 2 mA
 – Error message low-active Ua ≥ UO – 5 V; 10 mA (short-circuit-proof); error: UO < 1 V
CAN bus 
 – Physical bus properties

ISO 11898-24V

 – Signal transmission Differential, two-wire cable
 – Bus plug M12x1 plug, 5-pin
 – Protocol CANopen for Industrial Systems CiA Standard 301 Version 3.0
Electrical connection Plug-in connector, 12-pin, N11REFF, DIN 43 5632)

Permissible ambient temperature range ϑ 0 to 50 °C

Storage temperature range ϑ 0 to 70 °C

Type of protection to DIN 40 050 P 65 with plug-in connector mounted and locked

1) For supplements, see sales information (engineering aids) 
RE 30 030-01-V

2) Separate order, see page 8 (electrical connection)

Technical data (for applications outside these parameters, please consult us!)

  Note!  For details regarding environment si mu -
la ti on tests in the fields of EMC (electromagnetic compatibil-
ity), climate and mechanical stress, see RE 30 027-U (declara-
tion on environmental compatibility).
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Electrical connection

X1: Pin assignment of component plug or plug-in connector and cable set

Pin Assignment Code

1 + UO 1

2 0 V  L0 2

PE Ground green/yellow

3 Fault white

4 M0 yellow

5 U in 2 (AI2) green

6 Uout 2 violet

7 U in 1 (AI1) pink

8 Uout 1 red

9 Digital IN1(DI1) brown

10 Actual pressure value H black

11 Actual pressure value L  blue

n.c. grey

Supply cable
3 x 1.0 mm2

Signal cable
10 x 0.14 mm2;
shielded

(Shield must be connected at 
one end in the control cabinet!)

Suitable connection plug for actual pressure value input for version F: Plug-in connector type M12x1 (shielded version)

Detail X

Central connection

Plug-in connector to E DIN 43563-B (12-pin),  • Plug-in connector without cable (kit)   Ma te ri al no. R900884671

 • Plug-in connector with cable set 2 x 5 m  Material no. R900032356

 • Plug-in connector with cable set 2 x 20 m  Material no. R900860399 

X2: Connection of HM 16 pressure transducer
 and serial interface (RS232) (component socket M12x1)

 Pin  Assignment 
(DMU)

Pin Assignment 
RS232

1 + UO 2 R×D (RS232)

3 Reference L0

4 Signal 5 T×D (RS232)

X3: CAN bus connection and digital input 2 (DI2), 
      shielded (component plug M12x1) 

 Pin  Assignment Pin Assignment 

1 Reserved 3 CAN-GND

2 Digital IN2 (DI2) 4 CAN-High

5 CAN-Low

�

� �

��

�

��

�

��

�

��

�

� �

��

Top view of component plug

Top view of component socket
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Scope of functions
Structure of the closed-loop control electronics

• Analogue valve position controller

• Digital swivel angle controller

• Digital pressure controller

• Digital power controller

Controller parameter sets

16 controller parameter sets can be selected in real time via 
PDO (e.g. optimization to different oil volumes).

Default values are pre-assigned to these controller parameters, 
which can be adjusted by means of SDO or the PC software 
WIN PED®. It is possible to select 4 controller parameter sets  
via 2 switching inputs, if no CAN bus is used. 

Power limit

can be changed or switched off by means of SDO

Leakage compensation

can be cut in or out by means of PDO,

value can be configured (manual or automatic calibration)

Pressure transducers

Up to 4 pressure transducers can be connected (fading function) 

Master/slave function

Direct connection of master and slave pump via CAN bus with 
PDO or analogue signals. 

Stand-alone operation:

- Command values from the machine control 

Master/slave operation:

- The master receives command values from the machine con-
trol and sends commands value to the slave

- The machine control does no longer send command values to 
the slave

The assignment of master and slave(s) can be optionally config-
ured by means of SDO. Several master/slave groups are possible.

Special function for change-over of injection process/
pack-and-hold pressure

Command values can be adjusted by means of SDO for pack-
and-hold pressure.

Automatic calibration functions

• Offset of the pressure transducer

• Valve characteristic curve correction 

• Swivel angle zero point 

• Swivel angle gain

• Leakage compensation

Corrective values can be called from the control.

Monitoring functions

• CAN communication

• System deviation

• Cable break of valve, swivel angle transducer, pressure trans- 
 ducer

• Temperature  

• Supply voltage

Internal command value ramps

• Pressure 

• FlowCommunication via CAN bus 
• Protocol according to CANopen (Communication for Industrial Systems CiA Standard 301 Version 3.0)

• Receipt of pressure and flow command values (PDO, real time)

• Sending of actual pressure and flow values (PDO, real time)

• Certain control options can be selected via the control byte (PDO) 

• The status byte (PDO) shows the internal state of the DFEC

• Changes to settings via SDO

Optional command value sourve: CAN bus, analogue signals, command value call-ups
The command values for pressure and flow can be fed forward from different command value sources:

• CAN bus (command values for pressure and flow via PDO) 

• 2 analogue inputs (1 command value input each for pressure and flow)

• 2 switching inputs (4 command values each for pressure and flow)

Control loop quality SYDFEC (the given values are only valid in conjunction with components associated to the system accord-
ing to the type code!)

Swivel angle control Pressure control 1)

Linearity tolerance ≤ 1.0 % ≤ 1.5 % (1% 2))

Temperature error ≤ 0.5 %/10 K ≤ 0.5 %/10 K

Hysteresis ≤ 0.2 % ≤ 0.2 %

Repeatability ≤ 0.2 % ≤ 0.2 %

1)  Without consideration of pump pulsation
2)  When using the integrated calibrating functions
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Transfer function for swivel angle command value step-change with 360° spool (version “A“)
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Transfer function for pressure command value step-change for SYDFEC with 360° spool (version “A“)
The curve shapes and control times given here are achieved when the relevant standard parameter set is selected. With an optimi-
zed system, shorter times may be achieved. 
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Control time →
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I
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S

A8 IA8 II

A
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III

A
4

A
5

A3

A7

Z

Sizes 18 to 140 
(Valve installation orientation “0“; shaft version “S“; without through-drive “N00“)  

Space required to remove
plug-in connector

T95% in ms with a connected 
hydraulic fluid volume (lines 
and consumer) 

< 5 L 150 ms

5 – 10 L 200 ms

15 – 25 L 250 ms

For pressures up to 40 bar, 
the response time values  
are greater.

Pilot oil port “Z“

Size A1 A3 A4 A5 A6 A6 I A6 II A7 A8 I A8 II A8 III

18 120 198 158 63 178 63 115 60 233 125 100

28 128 208 158 63 195 80 115 60 243 135 115

45 134 218 158 63 205 90 115 60 253 145 125

71 146 232 158 63 254 104 150 60 267 159 150

100 151 237 158 63 247 100 147 60 272 164 150

140 162 250 143 78 257 110 147 60 285 182 150

Dimension A7 → installation space required for CAN bus plug-in connection and optional connection for HM16 pressure trans-
ducer

Pre-load valve (optional)
Connection of HM 16 
(X2)

CAN bus connection (X3)

Connection of HM 16 (X2)

CAN bus connection (X3)
Mounting of control valve 
with anti-clockwise direc-
tion of rotation

Mounting of control 
valve with clockwise 
direction of rotation

psoll

pist

pist

psoll
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Example of nameplate for an SY2DFEC pump combination

SN: 0000001
SY2DFEC-2X/071-045/…+R901016048

000120267633

73939649Fabr. Nr
Dreh-
richtung

MADE .. . . . . . . . . . . . . . . .

MINERALÖL

MNR: R901016065 FD: 39022

Made in Germany 7087

Short material text

Production job order no.

Designation of origin

Fabrication number

Word mark

Material number

Date of production

Plant

Direction of rotation

Production location

  Note!  

Please have the material number and the fabriation number at hand in 
the case of queries with regard to the pump combination. 

Engineering notes

– Always shield command and actual value cables. 

– The distance to aerial lines or radio equipment must be at least 1 m.

– Signal cables must not be installed near power cables. 

– Supplementary notes on the SYDFEC control system can be found in RE 30 030-01-V.
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Notes
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Notes
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Notes
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