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S1X Shift Control System
System Description

• Environmentally hardened for mobile applications.
• Supply voltage 12 V

DC
 or 24 V

DC 
(one unit).

• Software changes without hardware operations.
• Full closed-loop control of clutches until fully engaged.
• Highly integrated comprehensive logic and control systems.
• Extensive set of operation modes:
 –  Clutch Off
 –  Clutch Disengaged
 –  Manual Slip Control
 –  Auto Start Speed Control
 –  Auto Declutch Speed Control
 –  Reversal Deceleration Speed Control
 –  Reversal Acceleration Speed Control
 –  Power-crossing.
• Two complementing control concepts:
 –  Slip Control 
 –  Speed Control.
• Power-crossing to allow smooth transition and uninterrupted delivery of torque when 

switching clutches.
• Closed-loop control compensating the effects of:
 –  Gear setting
 –  Load condition
 –  Temperature changes.
 –  Mechanical and hydraulic tolerances.
• Highly optimised solution achieved with the combination of parameter sets for each 

specifi cally defi ned operation mode.
• Automatic calibration of valve thresholds and settings.
• Closed-loop regulated current output to valves provides further compensation for 

temperature changes and valve tolerance.

Overview

© 2001, Sauer-Danfoss

Sauer-Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Sauer -Danfoss reserves the 
right to alter its products without prior notice. This also applies to products already ordered provided that such alterations can be made without 
subsequent changes being necessary in specifi cations already agreed. All trademarks in this material are properties of the respective companies. 
Sauer-Danfoss and the Sauer-Danfoss logotype are trademarks of the Sauer-Danfoss Group. All rights reserved.

DESCRIPTION

FEATURES

The Sauer-Danfoss Shift Control Concept for tractors combines the capabilities of 
modern digital electronics with worldwide proven knowledge of Sauer-Danfoss in 
hydrostatics to enhance the machine performance and operation.

The microprocessor-based S1X provides fl exibility and future oriented control concept. 
With easy-to-change parameters (in software) and the variety of user-friendly service 
tools, it is possible to make an individual setup for different machine types.

• S1X-45/46 G2 AMP K164C Shift ControlSYSTEM COMPONENTS
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S1X Shift Control System
System Description
S1X Mobile Microcomputer

LED OVERVIEW

1 14

15 28

29 42

1 S1X

2 Mounting slots

3 AMP connector

4 Diagnostic LED red Error check

 (STATUS) Lights up if an error is detected.

5 Diagnostic LED yellow Software check

 (MODE) Flashes with approx. 0.5Hz (slow) if the program is running fine.

  Flashes with approx. 5Hz (fast) if no program is loaded.

  No flashing if in setup mode.

6 Diagnostic LED green 5VDC internal

 (SYSTEM) Lights up if 5VDC internal is O.K.

7 Diagnostic LED green Battery after ignition switch

 (POWER) Lights up if the battery voltage is connected after ignition.
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S1X Shift Control System
System Description
Theory of Operation

THEORY OF OPERATION System Logic
Establish overall system operating mode based on operator‘s input.

Slip Detection
Clutch slippage is defi ned as the difference between the clutch and the engine rotational 
speed as a percentage of the engine speed:

One universal measurement to describe different clutch conditions.

Clutch Logic
Establish clutch operation mode based on system state, detected slip, vehicle condition 
and operator‘s input (refer to Clutch Logic Block Diagram).

• Clutch Off
• Clutch Disengaged
• Manual Slip Control
• Auto Start Speed Control
• Auto Declutch Speed Control
• Reversal Deceleration Speed Control
• Reversal Acceleration Speed Control

From the established operation mode, a relevant slip or speed setpoint is generated.

Clutch Control
Regulate the clutch condition to the setpoint with highly customisable closed-loop 
control systems (refer to Speed and Slip Control Block Diagram).
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S1X Shift Control System
System Description
Theory of Operation

SPEED AND SLIP CONTROL 
BLOCK DIAGRAM

THEORY OF OPERATION 
(continued)

Slip Control
Control of precise clutch slippage to achieve consistent and accurate slow motion.

Speed Control
Control of vehicle speed to achieve the optimal condition for responsiveness, 
smoothness and comfort level during start, gear shifting and reversal

Auxiliary Speed-shift Control
The application is capable of providing additional control for other electronically 
actuated speed-shift systems with the spare input and output channels. The overall 
solution can be integrated into one single controller providing synergetic advantage in 
performance and cost.

CLUTCH LOGIC BLOCK 
DIAGRAM

S01919

Declutch Button

State Of System

Vehicle Direction

Clutch Pedal Signal

Slip

Vehicle Speed

Speed Setpoint

State of Clutch
Clutch Logic

Slip Setpoint

Setpoint Calculation

Speed Setpoint

Vehicle Speed
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Feedforward

+
-
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+

+
Speed Control
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+
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+
Slip Control
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S1X Shift Control System
System Description
System Block Diagram

SYSTEM BLOCK DIAGRAM

State of Clutch

State of System

PPU 1
Gearbox 2

PPU 0
Gearbox 1

PPU 2
Engine  (Hz)

PPU 3
Final Gearbox

Digital Input 0
Speed Shift Button

Digital Input 3
Oil Filter Sensor

Direction
Detection

Digital Output 0
Speed-Shift Coil

Analog Input 6
Sensor Supply

Analog Input 7
VLDP

I

High Current 0
Forward Clutch

High Current 1
Reverse Clutch

Gearbox

Direction

Slip
Detection

Digital Output 1
Cabin Buzzer

Slip

Speed-
Shift

Analog Input 4
FNR Forward

Analog Input 5
Part Lock

Analog Input 1
FNR Reverse

Analog Input 0
Clutch Pedal

Digital Input 1
Declutch Button

Forward Clutch
Set Current

Clutch
Control

Reverse Clutch
Set Current

I

S01917
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S1X Shift Control System
System Description

SYSTEM CONNECTION DIAGRAM

System Connection Diagram

1

2
3

Contact capability min. 6A

Malting fuse 10A

Max. 3,25A each pin

AMP connector, 42pin

Sensor (-)

Digital Input 1: De-Clutch Button

Digital Input 2: Not Used

Digital Input 3: Oil Filter Sensor

High Current 0 (+): Forward Clutch

High Current 1 (+): Reverse Clutch

High Current 0 FB (-): Fd Clutch FB

High Current 1 FB (-): Rs Clutch FB

Analog Input 2: Not Used

Analog Input 3: Not Used

Not Connected

RS232 Ground

Sensor (+)

Battery (-)

PPU Input 0: Delta4 Output A

PPU Input 1: Delta4 Output B

PPU Input 2: Diesel Engine Flywheel

PPU Input 3: Final Gearbox Output

RS232 TxD

RS232 RxD

High Current 4 (+): Not Used

High Current 4 FB (-): Not Used

High Current 5 (+): Not Used

High Current 5 FB (-): Not Used

Not Connected

Not Connected

Battery (+)

Battery (-)

Not Connected

Analog Input 0: Clutch Pedal

Analog Input 1: FNR Lever Reverse

Analog Input 4: FNR Lever Forward

Analog Input 5: Park-Lock Acknowledge

Not Connected

Not Connected

CAN High

CAN Low

CAN Shield

Digital Output 0: Speed-Shift Coil

Digital Output 1: Cabin Buzzer

Battery (+)

Digital Input 0: Speed-Shift Button

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

Forward Clutch Coil

Reverse Clutch Coil

SUB-D Diagnostic
connector
(female), 9pin

1
2
3
4
5
6
7
8
9

Speed-Shift Coil

Batt.
12VDC

+ -

S1
F

1
2

CAN Bus
3
2
1

2
2

0
0

5
5

0

Forward

Rv

470

Terminals
Sensor (+)

2
2

0
0

5
5

0

Reverse

Rv

470 Blue

Blue/Black

Terminals
Sensor (-)

Grey/Black

Rv

Rv

Clutch pedal

Rv

4700

Final Gearbox PPU
3
1
2

Diesel Engine Flywheel PPU
3
1
2

Delta PPU B
3
1
2

Delta PPU A
3
1
2

Terminals
Batt. (-)

Oil Filter Sensor

De-Clutch Button

Park Lock Acknowledge

Speed Shift Button

Terminals
Batt. (+)

3

3

FNR Lever

Rv

220

Rv

220

Cabin Buzzer

C1

C1: 2

C1: 3

C1: 5

C1: 8

C1: 6

C1: 7

C1: 9

C1: 16

C1: 17

C1: 18

C1: 19

C1: 20

C1: 21

C1: 13

C1: 31

C1: 34

C1: 32

C1: 33

C1: 37

C1: 38
C1: 39

C1: 40

C1: 41

518649



Sauer-Danfoss Hydraulic Power Systems
– Market Leaders Worldwide

Sauer-Danfoss is a comprehensive supplier providing complete 
 systems to the global mobile market.

Sauer-Danfoss serves markets such as agriculture, construction, road 
building, material handling, municipal, forestry, turf care, and many 
others.

We offer our customers optimum solutions for their needs and 
develop new products and systems in close cooperation and 
partner ship with them.

Sauer-Danfoss specializes in integrating a full range of system 
 components to provide vehicle designers with the most advanced 
total system design.

Sauer-Danfoss provides comprehensive worldwide service for its 
products through an extensive network of Authorized Service 
 Centers strategically located in all parts of the world.

Sauer-Danfoss (US) Company
2800 East 13th Street
Ames, IA 50010, USA
Phone: +1 515 239-6000, Fax: +1 515 239-6618

Sauer-Danfoss (Neumünster) GmbH & Co. OHG
Postfach 2460, D-24531 Neumünster
Krokamp 35, D-24539 Neumünster, Germany
Phone: +49 4321 871-0, Fax: +49 4321 871-284

Sauer-Danfoss (Nordborg) A/S
DK-6430 Nordborg, Denmark
Phone: +45 7488-4444, Fax: +45 7488-4400

Sauer-Danfoss (US) Company
3500 Annapolis Lane North
Minneapolis, MN 55447, USA
Phone: +1 763 509-2084, Fax: +1 763 559-0108

www.sauer-danfoss.com

OUR PRODUCTS

Hydrostatic transmissions

Hydraulic power steering

Electric power steering

Closed and open circuit axial piston 
pumps and motors

Gear pumps and motors

Bent axis motors

Orbital motors

Transit mixer drives

Planetary compact gears

Proportional valves

Directional spool valves

Cartridge valves

Hydraulic integrated circuits

Hydrostatic transaxles

Integrated systems

Fan drive systems

Electrohydraulic controls

Digital electronics and software

Electric motors and inverters

Sensors
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