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Fact Sheet Steer Actuator with Motor Control Modules

Key features:
e Redundant actuator for steering
e Redundant Motor Control Modules
e Actuator either to be mounted between steering column and steering wheel or directly
onto the steering rack
e ASIL D ready
e CAN Bus connection for control and parameterisation
e Upon request, a steer bracket set available for a wide range of cars
e Integrated high resolution and hall sensors for redundancy
e EMC compliance acc. ECE-R10 (Immunity against pulse outstanding)
e Includes JPAS function to compensate friction while driving conventionally
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Description:

The steer actuator executes the steering function by transmitting motion to the steering
column. The module features a redundant design, comprising two motors. Each motor includes
a built-in hall sensor and a rotary encoder, which guarantee effective and safe positioning
control.

The steer actuator module is installed in between the steering column and the steering wheel.
The mounting of the actuator needs a vehicle specific steer bracket (interface to the chassis)
and a vehicle specific steering wheel adapter (interface to the steering column). It is not
required to modify or to dismount the steering column for the installation. The actuator must
be installed in the vehicle interior.

The steer actuator module is delivered with a Fixing-Kit, which is needed to compensate
mechanical misalignments between the steering column and the brackets.

The steering column adjustment mechanism (steering wheel position) must be securely locked.
Moving the steering column position may cause the steering actuator mounting to fail (torque
support fails).

Technical Data of Steer Actuator with Motor Control Module:

JPAS torque: 0 to 2Nm

Control modes: Position control or force control

Max torque (@24V DC): 11.3Nm per motor =» 22.6Nm in total (nhominal)
Max speed (@24V DC): 960°/s (160 rpm) with no load

860°/s with counter torque <10Nm

Rotation range: 300° to 1°000° per side

Resolution: 0.056° / increment (sensor on motor shaft)
Accuracy: 10.6° (on test bench with load)

Latency: ~60ms (from command to start movement)
Operates on: 10-36V DC

Idle power consumption: 10W

Max Power consumption: 350W

Operating temperature: -20 to +80°C

IP Class: IP 5K0
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Items included:
Item Picture
Redundant Steer
Actuator Module

Fixing Kit

Motor Control Module
(2x)

Due to the redundancy of the actuator, two Motor Control Modules
are required.

Standalone SW
“steer”
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Items not included and to be ordered separately if needed:
Item Picture Article #

CAN-Bus Cable JS3-CAN cable - 0.5m

120 Ohm Terminator

JS3-TR
Config Cable JS3-CC
CAN Dongle CD-03-A

If the CAN-Bus Cable is not ordered and made by customer, then the following connector has
to be used.

AW4S ATO06-4S
AT Wedgelock, 4 Pol Amphenol, AT Series, 4 Pol, Black
. _i_i_""'"]'% Pin | Contact Size Wire Size Descripton
4]. &?ﬁx&g? 1 AT62-16-0122 | 1.5mm?/AWG 16 24V
\if |‘|1 ;f 4)1 2 | AT62-16-0622 | 0.5mm?/AWG 20 | CAN high
| Vﬂ/ - 3 | AT62-16-0622 | 0.5mm”/AWG 20 | CAN low
L 4 | AT62-16-0122 | 1.5mm?/AWG 16 GND
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Plugs, cables and connections:
For redundant operation:

e 2 separate CAN busses

e 2 separate MC's

B80Z2ZZI0

) joysteer

Cable length from actuator to Motor Control module is 0.5m

Standalone Motor Control Module
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Pin Signal Pin Signal Pin Signal
1 Supply (24V) 1 Phase A 1 Absolut / Encoder Sensor VCC
2 CAN High 2 Phase B 2 Absolut / Encoder Sensor Clock-
3 CAN Low 3 Shield 3 Absolut / Encoder Sensor Data-
4 GND 4 Phase C 4 Absolut / Encoder Sensor Preset
5 Hall Sensor 2
6 Hall vCC
7 Hall GND
8 Hall Sensor 3
9 Hall Sensor 1
10 Absolut / Encoder Sensor Data+
11 Absolut / Encoder Sensor Clock+
12 Absolut / Encoder Sensor GND
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Cabling Standalone Steer

(Termination needed, 120 Ohm)

(Termination needed, 120 Ohm)
(Termination needed, 120 Ohm)
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CAN-Bus Communication:
e Timing of CAN signals periodically, every 20ms
e Baud rate 500 kbit/s (high speed)
e Every setpoint value is transferred twice, once normal and once as inverted value
e Every message has a 1-byte heartbeat counter

Data from Control-System to Motor Control Module (abstract):

Message CAN ID Description

State A: 0x025 Commanded state
B: O0x125

Steering value A: 0x020 Absolute steering value (-100% to 100%)
B: 0x120

Steering speed / torque A: 0x021 Steer and Torque limits (100%)

limits B: Ox121

Data from Motor Control Module to Control-System (abstract):

Message CAN ID Description
Module state A: 0x075 Actual state / Possible error code
B: 0x175
Actual steering value A: 0x070 Absolute steering value (-100% to 100%)
Operating status B: 0x170 See DBC file concerning the levels
Actual steer actuator A: 0x071 Current actuator speed in %
speed B: Ox171
Actual steer actuator A: 0x072 Current actuator torque in %
torque B: 0x172

For a detailed interface specification, please see the DBC file.

Parametrization:
Module parametrization is done with the SystemManager application available for Windows.
The MC is connected to the PC over a PCAN-USB Interface.
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Steering function:

sensor Position 0.1° Sensor Position 0.1°

Maximum Steering Angle 360°

JPAS Torque 0.3Nm

Zero Position Offset -6.6°

Set current position as SET ZERO
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MC Steer Standalone State Machine

Manual Override

SA: JPAS

Power on

Standby Full Robotic

Modules fully passive

Modules Block Calibration SA: disabled SA: position control

Init Error

Config Error

Modules fully passive
Modules stop sending / receiving <
safe for power off
Modules off
Explanation:
MC — Motor Control Module
SA — Steer Actuator
JPAS — Joysteer Power Assisted Steering
Automatic transision
version: 1.0  Commanded transition
14.08.2025

Author: S. Weber

Release: D. Schitz Copyright © - 2025, Bozzio AG, joysteer 3.0 — MC_Standalone_State-Machine_V1.0.drawio
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Mounting of actuator and MCs:
The mounting of the modules is safety critical and within the reliability of the installer.
Therefore, special attention must be given.

Refer to the Universal System Manual for detailed instructions.

Dimensions in mm:
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Height of the Motor Control Module = 36mm



