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1 Introduction

The Tilt Sensor Controller, as the name implies, monitors tilt angles and turns ON or OFF outputs based on the

status of these angles.
The controller has two ON/OFF outputs A and B with their respective indicator LED (Light Emitting Diode), which

can be configured based on specific requirements of an application.

The parameters of the controller can be configured through CANopen and more directly through any CANopen
Object View access software available from any CAN to USB converter vendors.
This user manual has some examples that refer to the ESD CAN/USB converter, but any other converter from a

different manufacturer can be used.
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2 Pinout

Pin Number Description

Power — (Battery -)
Output A

Output B

CAN LO

CAN HI

Power + (Battery +)

(NP W|IN|(F

Mating Connector Deutsch P/N: DT06-6S with Wedge lock W6S

3 Assembly Dimensions

$0.250 in
[6.35 mm]
to suit an M5 or
_ #10 bolt (5 places) p- ~
cE Pawer OK Output A Output B
Hil
Ba ©O O O
Sao
Gi u;%ulmnlc SO‘II!&
TILT SENSOR P/N: AX060150
—_ 1= POWER GND
=E = 2=OUTPUT A
Qe S0 Q1 3=0UTPUTE
™o 50 Q2 4=CANLO
“& o 0 5=CANHI
6=POWER +
unit label
1.500 in
[38.10 mm] 0.555in 2.790 in
[14.09 mm] [70.87 mm]

[
Z

i il
TLT SENSOR [P AX06015
1+ POWRR 2HT
T A

™ L
O 01 re
;
0 0 s=oank

1.655 in
[42.04 mm]

DETAIL A
TE Deutsch DT15-6P

2.466 in 4.261 In mates with DT06-6S
[108.22 mm]

[62.64 mm]
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4 CANopen Object Table

The object table is the complete list of the variables that can be access and modified to configure the controller
for a specific application. Itis important to have an idea of this table before explaining the modes of operation
and how these variables affect the functionality of the controller.

This section in this manual is more for reference than actual explanation. Many of these variables and their
functions will be explained in detail in the following sections.

indexn  sub obj. variable type bytes access default value Static value (flash) Notes
(profile)
1000 VAR co_device_type u32 4 RO OXXXXX019A 0x0002019A
1001 VAR co_error_register us8 1 RO 0
1002 VAR manuf_status_register U3z 4 RO 0
1003 0  ARRAY pre_defined_error_field u32 4 RW 0x0000
1 us2 4 RW 0x0000
2 u3s2 4 RW 0x0000
3 Us2 4 RW 0x0000
1009 0 | ARRAY co_manufacturer_hardware_version U8 1 RO 3
1 U8 1 RO 1
2 us 1 RO .
3 us 1 RO '0'
100A 0 | ARRAY co_manufacturer_software_version us 1 RO 3
1 us 1 RO '0'
2 U8 1 RO .
3 ug 1 RO '0'
100C VAR guard_time ule 2 RW
100D VAR life_time_factor us 1 RW
1010 O ARRAY co_store_params us2 4 RO 1-127 6
1 u32 4 RW 1 All settings ( Ox 65 76 61 73 saves
the parameters)
2 u32 4 RW 1 Communication 1000-1FFF
3 U3z 4 RW 1 Application 6000-9FFF
4 u32 4 RW 1 Manufacturer 2000-5FFF
1011 0  ARRAY co_restore_params u32 4 RO 1-127 6
1 u32 4 RW 1 All settings default ( Ox 64 61 6f

6c loads default parameters) Use
object 1010 to save the
parameters to eeprom.

2 U3z 4 RW 1 Communication 1000-1FFF
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indexn  sub obj. variable type bytes access default value Static value (flash) Notes

(profile)
3 u3s2 4 RW 1 Application 6000-9FFF
4 u3s2 4 RW 1 Manufacturer 2000-5FFF
1016 0 | ARRAY co_consumer_heartbeat_time u3s2 4 RO 1-127 1
1 u32 4 RW 0 0
2 U3z 4 RW 0
3 us2 4 RW 0
4 U3z 4 RW 0
1017 VAR co_producer_heartbeat_time uile 2 RW 0 0
1018 0 RECORD  co_identity us2 4 RO 1-4 4
1 u32 4 RO 0x00000055 Vendor ID
2 us2 4 RO 0x00000000 Product code
3 u3s2 4 RO 0x00010000 Revision number
4 U3z 4 RO 0x00000001 Serial number
1020 0 ARRAY verify_configuration u3s2 4 RO 2
1 u32 4 RO 0x12172018 Day/Month/Year
2 U32 4 RO 0x00001801 Time, 24hour clock
1029 0 ARRAY error_behaviour us 1 RW 2
1 Busoff, Lifeguarding Event,
Heartbeat Event or Sync Error
1 Occurred
2 2 Accelerometer Sensor Error State
1400 0 RECORD rpdo_comm_par[0] RO 5
1 4 RW 0xC0000250
2 1 RO OxFF
3 2 RW 0
4 1 RW 0
5 2 RW 0
1401 0 RECORD rpdo_comm_par(1] RO 5
1 4 RW 0xC0000350
2 1 RO OxFF
3 2 RW 0
4 1 RW 0
5 2 RW 0
1402 0 RECORD rpdo_comm_par(2] RO 5
1 4 RW 0xC0000450
2 1 RO OxFF
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indexn  sub

1403 0

1600 0

1601 0

1602 0

1603 0

1800 0

1801 O
1

obj.

RECORD

RECORD

RECORD

RECORD

RECORD

RECORD

RECORD

variable

rpdo_comm_par(3]

rpdo_map_par([0]

rpdo_map_par[1]

rpdo_map_par(2]

rpdo_map_par(3]

co_tpdo_comm_par([0]

co_tpdo_comm_par([1]
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type

us
us2
us
ui1e
us
ui1e

us
u32

bytes access

5~ B~ b A A~ b A5 0~ B~ b

A5 0~ B b

RW
RW
RW

RO
RW
RO
RW
RW
RW

RO
RO
RO
RO
RO

RO
RO
RO
RO
RO

RO
RO
RO
RO
RO

RO
RO
RO
RO
RO

RO
RW
RO
RW
RW
RW

RO
RW

default value
(profile)

5
0xC0000550
OxFF

0

0

4
0x25000110
0x25000210
0x25000310
0

o o o o & o o o o &

o o o o »

2-5 5
0x180+nodelD  0xCO000000
OxFE
0
0
0

2-5 5

0x280+nodelD  0xCO000000

Static value (flash)

Notes

PDO:n cob-id
Transmit type
Inhibit time
Reserved

Event timer

PDO:n cob-id
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indexn

1802

1803

1A00

1A01

1A02

1A03

2000
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sub

A W~

M~ W

A wWwN

A wWwN

obj.

RECORD

RECORD

RECORD

RECORD

RECORD

RECORD

VAR

variable

co_tpdo_comm_par[2]

co_tpdo_comm_par(3]

co_tpdo_map_par[0]

co_tpdo_map_par[1]

co_tpdo_map_par[2]

co_tpdo_map_par(3]

co_temperature

type

us
ui1e
us
ui1e

usg
us2
usg
ui1e
us
ul16

us
us2
us
ui1e
us
ui1e

us

us2
u3s2
us2
u3s2

us

u3s2
us2
us2
us2

us

us2
us2
us2
us2

us

us2
us2
us2
u3s2

bytes access

A A~ b A 0~ b

A5 0~ B~ b

A 0~ b

RO

RW
RW
RW

RO
RW
RO
RW
RW
RW

RO
RW
RO
RW
RW
RW

RO
RO
RO
RO
RO

RO
RO
RO
RO
RO

RO
RO
RO
RO
RO

RO
RO
RO
RO
RO

RO

default value
(profile)

2-5

0x380+nodelD

2-5
0x480+nodelD

Static value (flash)

OxFE
0
0

5
0xC0O000000
OxFE

0

0

5
0xC0000000
OxFE

0

0

4
0x20010010
0x20020010
0x20030010
0

4
0x20010010
0x20020010
0x20030010
0

4
0x20010010
0x20020010
0x20030010
0

4
0x20010010
0x20020010
0x20030010
0

25

Notes

Transmit type
Inhibit time
Reserved

Event timer

PDO:n cob-id
Transmit type
Inhibit time
Reserved

Event timer

PDO:n cob-id
Transmit type
Inhibit time
Reserved

Event timer
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indexn

2001

2002

2003

2004

2005

2006

2007

2008

2020
2021
2022
2023
2030
2032

2033

2040

2041

2050

2060

sub

0
1

obj.

VAR

VAR

VAR

VAR

VAR

VAR

VAR

VAR

VAR

VAR

VAR

VAR

VAR

VAR

VAR

ARRAY

ARRAY

ARRAY

ARRAY

variable

co_angle_X

co_angle_Y

co_angle_360

co_Output_A_State

co_Output_B_State

co_angle_X_without_offset

co_angle_Y_without_offset

co_angle_360_without_offset

co_10ms

co_print_cmd
co_bootup_message_enabled
co_calib_temp

can_slew_rate
sensor_input_filter_enable

input_filter_cutoff_frequency

axis_data_decimal_digits_fv

axis_data_inverse_fv_data

axis_data_offset_fv

angle_data_decimal_digits_fv
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type

116

116

116

ui1e

ui1e

116

116

116

ui1e
us2
ui1e

116
us
usg
us

ui1e
ul16
ui1e

usg
us
usg
us

usg

R32
R32
R32

ui1e
ui1e

bytes access

A~ 0~ b

RO

RO

RO

RO

RO

RO

RO

RO

RO
RW
RW

ROP
RW
RW
RW

RO
RW
RW
RW

RO

RW
RW
RW

RO

RW
RW
RW

RO
RW

default value
(profile)

Static value (flash) Notes

0 Includes the mounting offset
object 5050.
value range -900 to 900 (-90.0 —
90.0) degrees

0 Includes the mounting offset
object 5051.value range -900 to
900 (-90.0 — 90.0) degrees

0 Includes the mounting offset
object 5052. value range 0 to 3599
(0—359.9) degrees

0 The current drive state of output A
0 The current drive state of output B
0 Angle without mounting offset

5050 .value range -900 to 900 (-
90.0 —90.0) degrees

0 Angle without mounting offset
5051.value range -900 to 900 (-
90.0 —90.0) degrees

0 Angle without mounting offset
5052. value range 0 to 3599 (0 —
359.9) degrees

0 0 == message disabled, 1 ->
message enabled

25 Protected variable

1000
1000
1000

w o o o

o o o

1000
9-34



indexn

2061

2062

2070

2100
2200
2210
2220
2300
2400
2401

2500

2501

2502

4000

sub

obj.

ARRAY

ARRAY

ARRAY

VAR
VAR
VAR
VAR
VAR
VAR
VAR

ARRAY

ARRAY

ARRAY

ARRAY

variable

angle_data_inverse_fv_data

angle_data_range

angle_data_offset_fv

cpAngleType
f_cplnitPitchAngle
f_cplnitRollAngle
b_cplnstalllMount
auto_null_command
bs_pitch_angle

bs_roll_angle

rpdo_received_pv

rpdo_received_offsef_pv

accelerometer_data_output
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type

ui1e
ui1e

us
us
us
us

us
us
us
us

us

R32
R32
R32

us
R32
R32
us
us
R32
R32

us

ui1e
ui1e
ui1e

us

ui1e
ui1e
ui1e

us

R32
R32
R32

ui1e
116
116

bytes access

~ B~ b

e

A~ B~ b

RW
RW

RO

RW
RW
RW

RO
RO
RO
RO

RO

RW
RW
RW

RW
RW
RW
RW
RW
RO

RO

RO

RWM
RWM
RWM

RO

RW
RW
RW

RO

RW
RW
RW

RO
RO
RO

default value

(profile)

Static value (flash)

1000
1000

o o o w

o o o w

0.0
0.0

o o o

o o o w

1000
1000
1000

o o o w

Notes
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indexn

4010
4020
4030
4040
4050
4060
4070
4080

5050

5051

5052

5060

6000

6002

6003

6004

sub obj.

VAR
VAR
VAR
VAR
VAR
VAR
VAR
VAR

VAR

VAR

VAR

VAR

VAR

VAR

VAR

VAR

variable

co_mounting_offset X

co_mounting_offset_Y

co_mounting_offset_360

co_set_mounting_offsets

co_operation_mode

co_output_A_boot_delay

co_output_A_boot_delay_value

co_output_B_boot_delay
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type

116

ul16

us

116

116

116

116

R32

us32

116

116

116

us

ui1e

ui1e

ui1e

ul16

bytes access default value = Static value (flash)

(profile)
RO 0

RO
RO
RO
RO
RO
RO
RW

O O o o o o o o

RW

RWP

RWP

RWP

RWP 0

RW 0x36

RWP 0

RWP 0

RWP 0

Notes

X -axis mounting offset in degrees.
Value range -800 to 800 (-80.0 ...
80.0) degrees. NOTE: Modules
actual measuring range is always
+-90 degrees despite this offset.
So with 10 degrees offset ( 100)
the module is able to measure 80
degrees to the minus direction
and 100 degrees to plus direction
when co_angle_X object is 0.

Y axis mounting offset in degrees.
Value range -800 to 800 (-80.0 ...
80.0) degrees. NOTE: Modules
actual measuring range is always
+-90 degrees despite this offset.
So with 10 degrees offset ( 100)
the module is able to measure 80
degrees to the minus direction
and 100 degrees to plus direction
when co_angle_Y object is O

Mounting offset in degrees in 360
degrees mode Value range O to
3599 (0 ... 359.9). Doesn't affect
to the modules actual measuring
range

Writing Ox12 sets the real angles
of Xand Y axis (objects 2006 and
2007) as offsets to the objects
5050 and 5051. Writing 0x36 sets
the real angle ( object 2008) as
360 degrees mode offset to the
object 5052.

Tells are we in 1 axis 360 degrees
mode(0x36) or in dual axis xy
mode (0x12)

Protected variable (in 10
milliseconds, 0,10,20 ... 5000ms,
500 -> 5000ms))

Protected variable (active while
booting ==1 or deactive == 0)

Protected variable
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indexn  sub obj. variable type bytes access default value Static value (flash) Notes
(profile)

6005 VAR co_output_B_boot_delay_value ule 2 RWP 0 Protected variable

6006 VAR co_output_A_inverse_mode_on uie 2 RWP 0 Protected variable (0 == not
active, 0x23 == output is inverted)

6007 VAR co_output_B_inverse_mode_on ule 2 RWP 0 Protected variable (0 == not
active, 0x23 == output is inverted)

6008 VAR co_output_A_control_logic ule 2 RWP OxOF Protected variable, Used only in XY
mode, OxOF -> output_A is on if
both inclinometers agree
== OGIC_AND, Ox0A -> output_A
is on if one inclinometer states
that == LOGIC_OR

6009 VAR co_output_B_control_logic uile 2 RWP OxOF Protected variable, Used only in XY
mode, OxOF -> output_B is on if
both inclinometers agree
== OGIC_AND, Ox0A -> output_B
is on if one inclinometer states
that == LOGIC_OR

600A VAR co_number_of_sectors_x ule 2 RWP 4 Protected variable (2-4)

6008 VAR co_number_of_sectors_y ule 2 RWP 4 Protected variable. Used in XY
mode.

6010 O RECORD  sectors_AO0_x ule 2 ROP 4 max_subindex

1 uile 2 RWP 0 filter_delay (in 10 miliseconds,
0,10,20 .. 5000ms, 500 -> 5000ms)

2 uie 2 RWP 0 driver_value (1 or 0)

3 116 2 RWP 0 trigger_angle (80 = 8.0 degrees)
value range 0...3599 in 360- mode.
-900 ... 900 in xy mode.
trigger_angle_A(n) <
trigger_angleA(n+1)

4 116 2 RWP 0 Hysteresis (8 = 0.8 degrees)
6020 O  RECORD  sectors_Al_x ule 2 ROP 4 max_subindex
1 ule 2 RWP 0 filter_delay
2 uie 2 RWP 0 driver_value
3 116 2 RWP 0 trigger_angle
4 116 2 RWP 0 hysteresis
6030 O  RECORD  sectors_A2_x ule 2 ROP 4 max_subindex
1 ule 2 RWP 0 filter_delay
2 uie 2 RWP 0 driver_value
3 116 2 RWP 0 trigger_angle
4 116 2 RWP 0 hysteresis
6040 O  RECORD  sectors_A3_x ule 2 ROP 4 max_subindex
1 ule 2 RWP 0 filter_delay
2 uie 2 RWP 0 driver_value
3 116 2 RWP 0 trigger_angle
4 116 2 RWP 0 hysteresis
6050 O  RECORD  sectors_BO_x ule 2 ROP 4 max_subindex
1 ule 2 RWP 0 filter_delay
2 uie 2 RWP 0 driver_value
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indexn  sub obj. variable type bytes access default value Static value (flash) Notes

(profile)
3 116 2 RWP 0 trigger_angle
4 116 2 RWP 0 hysteresis
6060 O RECORD  sectors_B1_x ule 2 ROP 4 max_subindex
1 ule 2 RWP 0 filter_delay
2 ule 2 RWP 0 driver_value
3 116 2 RWP 0 trigger_angle
4 116 2 RWP 0 hysteresis
6070 0O RECORD  sectors_B2_x ule 2 ROP 4 max_subindex
1 ule 2 RWP 0 filter_delay
2 ule 2 RWP 0 driver_value
3 116 2 RWP 0 trigger_angle
4 116 2 RWP 0 hysteresis
6080 O  RECORD  sectors_B3_x ule 2 ROP 4 max_subindex
1 ule 2 RWP 0 filter_delay
2 ule 2 RWP 0 driver_value
3 116 2 RWP 0 trigger_angle
4 116 2 RWP 0 hysteresis
6110 O  RECORD  sectors_AO_y ule 2 ROP 4 max_subindex
1 ule 2 RWP 0 filter_delay
2 uie 2 RWP 0 driver_value
3 116 2 RWP 0 trigger_angle. Ignored in 360-
mode. value range -900 ... 900
4 116 2 RWP 0 hysteresis
6120 O RECORD  sectors_Al_y ule 2 ROP 4 max_subindex
1 uie 2 RWP 0 filter_delay
2 ule 2 RWP 0 driver_value
3 116 2 RWP 0 trigger_angle
4 116 2 RWP 0 hysteresis
6130 O RECORD  sectors_A2_y ule 2 ROP 4 max_subindex
2 uie 2 RWP 0 filter_delay
3 ule 2 RWP 0 driver_value
3 116 2 RWP 0 trigger_angle
4 116 2 RWP 0 hysteresis
6140 O RECORD  sectors_A3_y ule 2 ROP 4 max_subindex
2 uie 2 RWP 0 filter_delay
3 ule 2 RWP 0 driver_value
3 116 2 RWP 0 trigger_angle
4 116 2 RWP 0 hysteresis
6150 O RECORD  sectors_BO_y ule 2 ROP 4 max_subindex
2 ule 2 RWP 0 filter_delay
3 ule 2 RWP 0 driver_value
3 116 2 RWP 0 trigger_angle
4 116 2 RWP 0 hysteresis
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indexn  sub obj. variable

6160 O RECORD sectors_B1_y

2
3
3
4
6170 O RECORD sectors_B2_y
2
3
3
4
6180 O RECORD sectors_B3_y
2
3
3
4

17 Dec, 2018 Object Table

Tilt Sensor User’s Manual Version 1.0

type

ui1e
ui1e
ul16
116
116
ul16
ui1e
ul16
116
116
ul16
ui1e
u16
116
116

bytes access

2 ROP
2 RWP
2 RWP
2 RWP
2 RWP
2 ROP
2 RWP
2 RWP
2 RWP
2 RWP
2 ROP
2 RWP
2 RWP
2 RWP
2 RWP

default value
(profile)

Static value (flash)

o o o o o O O O O 0 O O O O »

max_subindex
filter_delay
driver_value
trigger_angle
hysteresis
max_subindex
filter_delay
driver_value
trigger_angle
hysteresis
max_subindex
filter_delay
driver_value
trigger_angle

hysteresis

Notes
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5 Accessing Table of Objects using an CANopen Object Viewer software

The following example documents how to view, access and modify the objects in the object table by using
third party software from ESD.

‘Note: Any software with CANopen object view capabilities can be used.|

a. Open the program cobview.exe located in the CAN esd bin folder and set the following parameters:
Net: 0
Baud: 125 kBits/s
Module No:80 (the nodelD is 0x50 = 80 dec, that is the module number)

b. Click on Find Modules and notice the Hex value 0002019A, which is the static value of the object 1000
co_device_type (See object table for details)

e=d gmbh ~ Module

“ahrenvalder Ste. 205 | R
o I i Mar IBEI Find Modules... |
Het: [0 Eait D-30165 Hannower . o

— Metwork Management [MMT]
: kBit/
Baud: Ites @ Start | F'[eupl Hesetl Eamml Stop |

Index [Hex: |device type

|1UUU | up |g0wn| Bead | Wwirite... | Tupe: I[gen] vl Struct: I[gen] vl
sub | zize Hex long signed | long unsigned hiung | low uns hi sig lo unz | Yisible String$

bMod 20 000207134 Prafile

Finding Module (Module No = 80 = NodelD)

c. Toread an object in the object table, just enter the index number and click on [Read|. Once the object and its

sub-index are displayed select the index that you want to change and click on |Write|.
The Write Object window appears. Enter the new hex value and click on .

o e
Index: [E000 Type: |UNSIGNEDIE | Close |

Sub: [0 :I Walue: | 000000012

! Result: UMCHAMGED
Click on to close the window.
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6 Modes of Operation

The controller has two modes of operation. Mode 1 - 360° degrees and Mode 2 - XY

6.1 Mode 1-360° degrees

/
340 (roll right)~/

X max 43—685 -—

\ -
\ .
20* (roll left) 7 O ,
N EE.EEJ 1 /
Angle & I _-

~
Increases ——-

360* Mode 1

Mode 1 - 360 °Angle Displacement

The controller is to be mounted on its side facing the LEDs and connector as per figure above. The mid LED
can be reference as 0° degrees.

Rolling the controller to the left increases the angle from 0° all the way up to 360°. Rolling the controller to
the right decreases the angle from 360° all the way down to 0° (full rotation).

The Mode 1 - 360° uses only the X-axis to monitor the angle displacement but it has both Output A and
Output B available to be used.

For example, if the measured angle is greater than 2°, Output A can be programmed to be turn OFF or ON and
if the angle is greater than let’s say 5°, Output B can be programmed to be turn OFF or ON.

Mode 1 has 4 sectors for each Output A and Output B that can be programmed giving it a total of 8 sectors.
Not all applications need to have Output A and B actives. If that is the case, just activate Output A as your
only output.

Before operating in this mode, the following controller’s object variables must be configured as follow:
6.1.1 Setting 360° Operation Mode

The operation mode is controlled by the object index 6000 (co_operation_mode).

To set the operation mode to 360° set index 6000 (co_operation_mode) sub-index 0 = 0x00000036.

Example using ESD

a. Access the Index 6000 (co_operation_mode) and click on

b. Verify that the Hex value is 0x00000036 (54 dec).

c. Ifnot, click on , the Write Object window opens. Enter the correct value and click on to
change the object value. Click on to finish.
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6.1.2  Setting up the 360° number of sectors

For Mode 1 only the sectors in the X-axis need to be setup. The number of sectors in X-axis is controlled
by object index 600A (co_number_of sectors_x).

To set the number of sectors between 1 and 4 for the X-axis, set index 600A (co_number_of sectors_x)
Sub-index 0 = number of sectors required.

WARNING! It is a MUST to have 2 or more sectors for proper operation

Example using ESD

a. Setthe Index to 600A (co_number_of sectors_x) and click on

b. InSub:0, enter the value 0x00000002 to set the number of sectors to two (2). Make sure the type is
UNSIGNED16. Click on to send the new value. Click on Mto finish

6.1.3 Setting up Mode 1 360° sectors

The sectors are configured by the following variables:

Index | SubIndex | Variable Notes
Name

Output A sectors
6010 |0 sectors_AO_x | max_subindex
1 filter_delay (in 10 miliseconds, 0,10,20 .. 5000ms, 500 ->
5000ms)
2 driver_value (1 or 0)
trigger_angle (80 = 8.0 degrees)
value range 0...3599
trigger_angle_A(n) < trigger_angleA(n+1)
Hysteresis (8 = 0.8 degrees)
sectors_Al_x | max_subindex
filter_delay
driver_value
trigger_angle
hysteresis
6030 sectors_A2 x | max_subindex
filter_delay
driver_value
trigger_angle
hysteresis
6040 sectors_A3_x | max_subindex
filter_delay
driver_value
trigger_angle
hysteresis
Output B sectors
6050 | O sectors_BO_x | max_subindex
1 filter_delay (in 10 miliseconds, 0,10,20 .. 5000ms, 500 ->
5000ms)
2 driver_value (1 or 0)

w

6020

AWML [(O>
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trigger_angle (80 = 8.0 degrees)
value range 0...3599
trigger_angle_A(n) < trigger_angleA(n+1)

Hysteresis (8 = 0.8 degrees)

6060 sectors_B1 x

max_subindex

filter_delay

driver_value

trigger_angle

AWML |O|>

hysteresis

6070 sectors_B2 x

max_subindex

filter_delay

driver_value

trigger_angle

hysteresis

6080 sectors_B3 x

max_subindex

filter_delay

driver_value

trigger_angle

hysteresis

Note: AO_x, Al_x, A2_x and A3_x are Output A while BO_x, B1_x, B2_x, B3_x are Output B.

6.1.4  Filter Delay

The Filter Delay is the delay in milliseconds added to the selected sector before the driver_value is
activated when the trigger_angle + hysteresis is reached.

Note: 100 decimal = 1 second or 1 decimal = 10 milliseconds.

This delay can be used in conjunction with the hysteresis to make sure the controller does not activate an
output due to sudden movements, for example while driving machinery on unbalance terrain or

acceleration.

Sector Aor B_ X

driver_value

Output Aor B

Sector 0

| Sector 0 Sector 1
I I I
| 0 ! 1 |
I I I
I I I
| | |
I I I
I I I
L | I
I I I
I I I
I | |
I I I
I I I
| I
f I
I I
I I
I !
IQ H!Q l
< g2

© O ®©

g Sector 1 g

2 filter_delay £

Where Sector0 Trigger_Angle < Sectorl Trigger_Angle
And No hysteresis has been added

Filter Delay diagram
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To set the filter_delay of any sector, select the Index of the sector required and write to sub-index 1 the
value of the delay in hexadecimal format. So if a 500 ms delay is needed, convert 500 to hex = 01F4 and
write that number to the sub-index 1.

WARNING! It is recommended NOT to have a delay greater than 500 ms. a delay greater than that may be
too late to control heavy machinery.

6.1.5 Hysteresis

Hysteresis has almost the same functionality as the filter_delay. Instead, this is not a time variable, but an
angle variable.
Basically:
driver_value = TRUE (ON or OFF) if measured angle > (trigger_angle + hysteresis)
Or
driver_value = TRUE (ON or OFF) if measured angle < (trigger_angle - hysteresis)

See the following figure for more details.

| Sector O Sector 1

| [ I B | .
| 0 B 1 } Active
| | I B |
Sector AorB_ X, | |
! 1| 1 Not active
I I |
I [ |
] el |
| | I I | 1
driver_value : : : ! :
i o | 0
| | I B |
| | |
| T | ON
| | L |
Output Aor B | | I
I T ! OFF
I o |
| [ )
! Sector11 | |
: filter_delay : : : Where Secto_rO Trigger_Angle < Sectorl Trigger_Angle
oo Lo And hysteresis has been added
52 228
g S o 2 o
" o L 58
S 2582
= - 2«
S o 8
(&) —_ (8]
O O O
0w o um
]
0

Hysteresis diagram

IMPORTANT NOTE: The sector hysteresis value cannot be greater than the sector trigger_angle. Failure
to do so may cause the controller to misbehave.
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6.1.6

Mode 1 - 360° Driver Value and Trigger Angle

The effect of the driver_value and trigger_angle variables on the controller is dependent on the number
of sectors established. See the examples bellow on Output A for a better understanding on all sectors.

27|0*

360* Mode 1
4 sectors

A3 x_,/
VAR
1
%
X max 43§g;l— -

Increases ~—+—" \Al X
| _
90*
For example If,
AQ_x driver_value = 1 (ON)
Al_x driver_value = 0 (OFF)
A2_x driver_value = 1 (ON)
A3_x driver_value = 0 (OFF)
Then the 360* mode 1 operation is as follow:

270*
_rrTTT A2_x
A3 x - < trigger_angle
Trigger_angle N2[ X N
4 driver |value |.- \
S \
/ ~, V2 \‘
* A3_X TN Al x 180* .
X max 0* \driver_vallug,?\. driver_value II X min
v 7 \ /
i . /
AD_X /\\I _poLx A ;" [ output ON
Trigger_angle driver [value l\ // [ output OFF
~ P
ShLLL N AL x

Trigger_angle
90*

Functionality:

When the angle surpasses A0_x trigger_angle the
output changes state to AO_x driver_value = ON until
the next sector A1_x trigger_angle is reached.

Once Al_x trigger_angle is surpassed output will
change state to the new Al_x driver_value = OFF,
until the next A2_x trigger_angle is reached.

Once A2_x trigger_angle is surpassed output will
change state to the new A2_x driver_value = ON, until
the next A3_x trigger_angle is reached.

Once A3_x trigger_angle is surpassed output will
change state to the new A3_x driver_value, until the
next AO_x trigger_value is reached.

The cycle then repeats.
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270*
360* Mode 1 e
3 sectors - =
/
A2_X__ /
/
!
%
X max 43§8; ——
\
\ .
A0_X 7N

-\
Increases ~—+— Al X
| _
90*

For example If,

AO_x driver_value = 0 (OFF)

Al_x driver_value = 1 (ON)

A2_x driver_value = 0 (OFF)

Then the 360* mode 1 operation is as follow:

270*
A2_x I TS
L N
Trigger_angle N
/ \
\/I AL [x \
I/ L river_valug \‘
A2 x "N,
360* — . 180* .
Xmax  “Fo, driver_value..>\ II X min
\ - ’
\ - \. /
A0_x N CAOX N\ [ output ON
Trigger_angle '\ driver_value \|.,” [ output OFF
~
~

//~
~———-7 Ma1x

Trigger_angle
90*

Functionality:

When the angle surpasses AO_x trigger_angle the
output changes state to AO_x driver_value = OFF until
the next sector A1_x trigger_angle is reached.

Once Al_x trigger_angle is surpassed output will
change state to the new Al_x driver_value = ON, until
the next A2_x trigger_angle is reached.

Once A2_x trigger_angle is surpassed output will
change state to the new A2_x driver_value = OFF,
until the next AO_x trigger_angle is reached.

The cycle then repeats.
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360* Mode 1
2 sectors

/
Al_x\/.‘

Increases ~—+—"
|
90*

For example If,

AO0_x driver_value = 0 (OFF)

Al _x driver_value =1 (ON)

Then the 360* mode 1 operation is as follow:

270*
Al_x R \\\
Trigger_angle // \
~/ \\
it
/ 1 I \\
" X|* . * .
360* (4l by [ '”E [> A0X 1£80% X min
0 \ L driver_value
\ Rid /
. /
- A0_x ’\\ /[ output ON
Trigger_angle N .7 [ output OFF
~ ~o _ - s
90*

Functionality:

When the angle surpasses AO_x trigger_angle the
output changes state to AO_x driver_value = OFF until
the next sector A1_x trigger_angle is reached.

Once Al_x trigger_angle is surpassed output will
change state to the new A1l_x driver_value = ON, until
the next AO_x trigger_angle is reached.

The cycle then repeats.

The same logic and functionality applies for Output B, just by changing the letter A for B in the sector

name
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6.2 Mode 2 -XY

Z axis
Mode 2 - XY Angle Displacement

The controller is to be mounted on its back with the connector pointing to the sky as per figure above.
Visualizing an X and Y co-ordinates, the LED point to X axis negative. See figure bellow for a better
understanding.

00O
<.§ | j@

Mode 2 — XY. X and Y axes orientation

Unlike Mode 1 - 360°, Mode 2 — XY, monitors both X and Y axes and activates or de-activates Output A and(or)
B, based on the status of the axes.
This mode only measures from 0° to +70° and from 0° to -70° for both X and Y axes.

e Rolling the controller to the left (tilt downwards toward -X) increases the X angle from 0° all the way to
+90°.

e Rolling the controller to the right (tilt downwards toward +X) decreases the X angle from 0° all the way
-90°.

e Pitching the controller up (tilt downwards toward -Y) increases the Y angle from 0° all the way to +90°.

e Pitching the controller down (tilt downwards toward +Y) decreases the Y angle from 0° all the way to -90°.

Mode 2 has 4 sectors for each axis, for both Output A and Output B that can be programmed giving it a total
of 16 sectors.
4 sectors X axis Output A

Tilt Sensor User’s Manual Version 1.0 22-34



4 sectors Y axis Output A
4 sectors X axis Output B
4 sectors Y axis Output B

Not all applications need to have Output A and B actives. If that is the case, just activate Output A as your
only output and the 8 sectors (if necessary) for X and Y axis.

Before operating in this mode, the following controller’s object variables must be configured as follow:

6.2.1

6.2.2

6.2.3

Setting Operation Mode XY

The operation mode is controlled by the object index 6000 (co_operation_mode).

To set the operation mode to XY set index 6000 (co_operation_mode) sub-index 0 = 0x00000012.

Example using ESD

a. Access the Index 6000 (co_operation_mode) and click on

b. Verify that the Hex value is 0x00000012 (18 dec).

c. Ifnot, click on , the Write Object window opens. Enter the correct value and click on to
change the object value. Click on to finish.

Setting up the number of XY sectors

For Mode 2 both sectors X and Y axis need to be setup.
The number of sectors in X-axis is controlled by object index 600A (co_number_of sectors_x).
The number of sectors in Y-axis is controlled by object index 600B (co_number_of_sectors_y).

To set the number of sectors between 1 and 4 for the X-axis, set index 600A (co_number_of sectors_x)
Sub-index 0 = number of sectors required.
To set the number of sectors between 1 and 4 for the Y-axis, set index 600B (co_number_of sectors_y)
Sub-index 0 = number of sectors required.

Note: Wherever the number of sectors set for X-axis will be the same for both Output A and Output B.
The same applies for the Y-axis

WARNING! It is a MUST to have 2 or more sectors for proper operation

Example using ESD

a. Setthe Index to 600A (co_number_of _sectors_x) and click on

b. InSub:0, enter the value 0x00000002 to set the number of sectors to two (2). Make sure the type is
UNSIGNED16. Click on to send the new value. Click on to finish

Setting up the Mode 2 XY sectors

The sectors are configured by the following variables:

Index | Sub Variable Name Notes
Index
Output A X sectors
6010 | 0 ‘ sectors_AO0_x | max_subindex
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filter_delay (in 10 miliseconds, 0,10,20
5000ms)

.. 5000ms, 500 ->

driver_value (1 or 0)

w

trigger_angle (80 = 8.0 degrees)
value range 0...3599
trigger_angle_A(n) < trigger_angleA(n+1)

Hysteresis (8 = 0.8 degrees)

6020

sectors_Al x

max_subindex

filter_delay

driver_value

trigger_angle

Mlw|N|IRIO|>

hysteresis

6030

sectors_A2_x

max_subindex

filter_delay

driver_value

trigger_angle

hysteresis

6040

sectors_A3 x

max_subindex

filter_delay

driver_value

trigger_angle

hysteresis

Output B X sectors

6050

sectors_BO_x

max_subindex

filter_delay (in 10 miliseconds, 0,10,20
5000ms)

.. 5000ms, 500 ->

driver_value (1 or 0)

w

trigger_angle (80 = 8.0 degrees)
value range 0...3599
trigger_angle_A(n) < trigger_angleA(n+1)

Hysteresis (8 = 0.8 degrees)

6060

sectors_B1 x

max_subindex

filter_delay

driver_value

trigger_angle

Mlw|N|R|O|d

hysteresis

6070

sectors_B2 x

max_subindex

filter_delay

driver_value

trigger_angle

hysteresis

6080

sectors_B3 x

max_subindex

filter_delay

driver_value

trigger_angle

hysteresis

Output A Y sectors

6110

sectors_AQ_y

max_subindex

filter_delay (in 10 miliseconds, 0,10,20
5000ms)

..5000ms, 500 ->

2

driver_value (1 or 0)
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trigger_angle (80 = 8.0 degrees)
value range 0...3599
trigger_angle_A(n) < trigger_angleA(n+1)

Hysteresis (8 = 0.8 degrees)

6120 sectors_Al y

max_subindex

filter_delay

driver_value

trigger_angle

AlwW|N|IRIO|>

hysteresis

6130 sectors_A2 vy

max_subindex

filter_delay

driver_value

trigger_angle

hysteresis

6140 sectors_A3 y

max_subindex

filter_delay

driver_value

trigger_angle

hysteresis

Output BY sectors

6150 sectors_BO vy

max_subindex

filter_delay (in 10 miliseconds, 0,10,20 .. 5000ms, 500 ->
5000ms)

driver_value (1 or 0)

w

trigger_angle (80 = 8.0 degrees)
value range 0...3599
trigger_angle_A(n) < trigger_angleA(n+1)

Hysteresis (8 = 0.8 degrees)

6160 sectors Bl vy

max_subindex

filter_delay

driver_value

trigger_angle

Mlw|NM|R|O|d

hysteresis

6170 sectors_B2 vy

max_subindex

filter_delay

driver_value

trigger_angle

hysteresis

6180 sectors_B3 vy

max_subindex

filter_delay

driver_value

trigger_angle

hysteresis

6.2.4  Filter Delay

Same as Mode 1 - 360°. Read section 6.1.4 for all details.

6.2.5 Hysteresis

Same as Mode 1 - 360°. Read section 6.1.5 for all details.
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6.2.5.1 6.2.6 Mode 2 XY Driver Value and Trigger Angle

X axis (roll

+90*

AO0_x
XY Mode
4 Sectors

Roll Left
» 0*
Roll Right
A2_x

AN

For exam -90 A3_x
ple If, _
AO_x driver_value = 0 (OFF)
Al_x driver_value = 1 (ON)
A2_x driver_value = 0 (OFF)
A3_x driver_value = 0 (OFF)
Then the XY mode 1 operation is as follow:
+90*

Al x
trigger_angle

0*

A2_x
trigger_angle

~

-

|]]]] Output ON
|:| Output OFF

driver_value
- A3_x

trigger_angle

-90*

Functionality:

When the angle surpasses AO_x trigger_angle the
output changes state to AO_x driver_value = OFF until
the next sector A1_x trigger_angle is reached.

Once Al_x trigger_angle is surpassed output will
change state to the new Al_x driver_value = ON, until
the next A2_x trigger_angle is reached.

Once A2_x trigger_angle is surpassed output will
change state to the new A2_x driver_value = OFF,
until the next A3_x trigger_angle is reached.

Once A3_x trigger_angle is surpassed output will
change state to the new A3_x driver_value = OFF,
until the angle reaches -70* degrees.

When going back to zero, any angle that is within a
sector will drive the respective output according to the
driver_value controlling that sector.
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X axis (Roll)
<_

+90*

AO0_x
XY Mode
3 Sectors

Roll Left

» 0*
Roll Right
\ A2_x
N 7
~_ L~
-90*
For example If,
AO_x driver_value = 1 (ON)
Al_x driver_value = 0 (OFF)
A2_x driver_value = 1 (ON)
Then the XY mode 1 operation is as follow:
+90* AO0_x
trigger_angle
— 1 ~
- ~
7/ A

Al x
trigger_angle

0*

All_x
driver‘}value

A2_x
trigger_angle

\\ |
~—

|]]]] Output ON
|:| Output OFF

-90*

Functionality:

When the angle surpasses AO_x trigger_angle the
output changes state to AO_x driver_value = ON until
the next sector A1_x trigger_angle is reached.

Once Al_x trigger_angle is surpassed output will
change state to the new A1_x driver_value = OFF,
until the next A2_x trigger_angle is reached.

Once A2_x trigger_angle is surpassed output will
change state to the new A2_x driver_value = ON, until
the angle reaches -70* degrees.

When going back to zero, any angle that is within a
sector will drive the respective output according to the
driver_value controlling that sector.
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+90*
AO_x

XY Mode
2 Sectors

Al_x

Roll Left
» 0*
Roll Right

-90*

For example If,

AO_x driver_value = 0 (OFF)

Al_x driver_value = 1 (ON)

Then the XY mode 1 operation is as follow:

+90* AO_x

Al_x
trigger_angle

0%

N
M output oN ~

[ output oFF

-~

-90*

Functionality:

When the angle surpasses AO_x trigger_angle the
output changes state to AO_x driver_value = OFF until
the next sector A1_x trigger_angle is reached.

Once Al_x trigger_angle is surpassed output will
change state to the new Al_x driver_value = ON, until
the angle reaches -70* degrees.

When going back to zero, any angle that is within a
sector will drive the respective output according to the
driver_value controlling that sector.
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Y axis (pitch

The same explanation for the X axis, applies to the Y-axis. The only difference is the orientation of the

controller.
+90*
A0
XY Mode | -
4 Sectors
Al_y
/ Pitch up
Y axis (pitch) I
«— — — » 0*
\ | Pitch down
\ |
A2_y
This side |
opposite to AN
LED ~S— L -
-90* A3y
7 Boot Delay

The boot delay is the time that must expire before the output reflects the status of the measured angle. In
other words boot delay is like the boot up delay that a specific system might inheritably have. The boot delay on
the controller can then be changed to accommodate for the system’s boot up delay.

There are two variables that control the boot delay, Output Boot Delay and Output Boot Delay Value.
Output Boot Delay

Holds the numerical value representing the actual Boot Delay time in milliseconds. (First convert the hex
value to decimal, and then write it to the index).
Output Boot Delay Value

Status required of the output while the system is booting up. Writing a 1 to the index sets the output ON and
writing a O (zero) sets the output OFF.
For example let’s imagine a system takes 2 seconds to boot up, but it requires the controller to disable any
movements in the system by turning ON a valve. The controller can then be programmed to turn the output ON
while booting up.

Each output (A and B) has their independent control. The object variables are:

indexs sub  obj. variable Notes
6002 VAR co_output_A_boot_delay Protected variable (in 10 milliseconds, 0,10,20 ... 5000ms)
500 = 5000ms
6003 VAR co_output_A_boot_delay_value Protected variable (active while booting ==1 or deactive == 0)
6004 VAR co_output_B_boot_delay Protected variable (in 10 milliseconds, 0,10,20 ... 5000ms)
500 = 5000ms
6005 VAR co_output_B_boot_delay_value Protected variable (active while booting ==1 or deactive == 0)
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Note: 100 decimal = 1000 milliseconds
1 decimal = 10 milliseconds

Example using ESD

a. Setthe Index to 6002 (co_output_A_boot_delay) and click on

b. In Sub:0, enter the value 0x00000064 to set the boot delay to 1 second. Click on to send the new value.
Click on m to finish

c. Set the Index to 6003 (co_output_A_boot_delay_value) and click on

d. InSub:0, enter the value 0x00000001 to set the boot delay value to turn output A ON while booting up delay

time expires. Click on to send the new value. Click on to finish

8 Inverse Mode

The Inverse Mode is controlled by the objects 6006 and 6007. See table bellow

indexn sub obj. variable Notes
6006 VAR  co_output_A_inverse_mode_on Protected variable (0 == not active, 0x23 == output is inverted)
6007 VAR  co_output_B_inverse_mode_on Protected variable (0 == not active, 0x23 == output is inverted)

In order to understand better the functionality of the Inverse Mode, let’s imagine a scenario in which this mode
could be used.

Example Scenario:

Normal Operation
ATilt sensor has been set as follow:

Output A comes ON (where Output A ON = valve ON = machine enabled) when both X and Y angles are within
-10° and +10°. So the output stays in its normal status (ON) and the machine is functional as long as both angles
don’t go past -10° or +10°.

Problem encountered
The problem is that a new customer requires the output to be OFF when both angles are within -10° and +10°
because the hydraulic system has a reverse logic (in other words Output A ON = Valve ON = Machine Disable).

Solution

The variable co_output_A_inverse_mode_on is set to 0x23 (hex value) to activate output inverted.

In this mode the output stays in its normal status (now OFF) and the machine is functional as long as both angles
don’t go past -10° or +10°.

->The Inverse Mode functionality changes the logic (ON or OFF) of the outputs.

***Note:
If this mode is set correctly there is NO need to utilize the Control Logic Mode
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9 Control Logic Mode

Manipulating the variables co_output_A_control_logic and co_output_B_control_logic activates the Control Logic.

indexn sub obj. variable Notes

6008 VAR co_output_A_control_logic Protected variable, Used only in XY mode,
OxOF -> output_A is on if both inclinometers agree ==LOGIC_AND, 0x0A -
> output_A is on if one inclinometer states that == LOGIC_OR

6009 VAR co_output_B_control_logic Protected variable, Used only in XY mode,
OxOF -> output_B is on if both inclinometers agree ==LOGIC_AND, Ox0A -
> output_B is on if one inclinometer states that == LOGIC_OR

LOGIC AND = Output is active only and only if both axis agree with the required parameters.
LOGIC OR = OQutput is active if one or the other or both axis agree with the required parameters.

Example Scenario:

LOGIC AND

Output A comes ON (where Output A ON = valve ON = machine enabled) when both X and Y angles are within
-10° and +10°. So the output stays in its normal status (ON) and the machine is functional as long as both angles
don’t go past -10° or +10°.

LOGIC OR

Output A comes ON (where Output A ON = valve ON = machine enabled) when either X or Y (or both) angle is
within -10° and +10°. So the output stays in its normal status (ON) and the machine is functional as long as at
least one angle does not go past -10° or +10°.

This logic is helpful if for example, a system requires the Output to come ON or OFF (depending on the logic) to
show an OUT OF LEVEL signal when either X or Y axis is beyond a preset angle.

***Note:
This mode could be achieved by setting the Inverse Mode correctly. If possible, it is recommended to utilize the
Inverse Mode instead of setting the Control Logic for the outputs.

10 Zeroing The Tilt Sensor

1.1 Mode 1 360°
To zero the unit in the 360° Mode 1 the hex value 0x36 must be written to the object index 5060
co_set_mounting_offsets. See table bellow for all details.

1.2 Mode 2 X-Y
To zero the unit in the X-Y Mode 2 the hex value 0x12 must be written to the object index 5060
co_set_mounting_offsets. See table bellow for all details.

‘ indexn ‘ sub ‘ obj. ‘ variable Notes
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5060 VAR | co_set_mounting_offsets Writing 0x12 sets the real angles of X and Y axis (objects 2006 and 2007)
as offsets to the objects 5050 and 5051.

Writing 0x36 sets the real angle ( object 2008) as 360 degrees mode offset
to the object 5052.

Example using ESD
a. Set the Index to 5060 (co_set_mounting_offsets) and click on

b. InSub:0, enter the value 0x00000012 to set the mounting offsets for X-Y mode 2 to zero. Click on to
send the new value. Click on to finish

CaM esd gmbh — Module

: . Wahrenwwalder Str. 205 . I Al [MMT Fird Modules... |
Net: ID Ezit | D-30165 Hannower . No: |80 Ll ]

; — Metwark, bManagement [T
Baud: kBitis

Start | F'lenpl Hesetl I:amml Stop |

Index [Hex]: |

IEDDEI | up Iguwnl Read | winte, | Tupe: I[gen] vl Struct: I[gen] vl
sub | size Hex long signed | long unsigned hiunz | low unz hi sig loung | Yisible Stinag

L 2 o0ooootz g g 1] a g g

Write Object 5

Index: [5000 Type: [UNSIGNEDTS | lese | |
sub: [0 ::I Value: [D400000012 Wiite |

Result: UIMCHAMGED

11 Saving Parameters (CAN)

To save the application specific changes to the parameters, write the hex value 0x65766173 in sub 0O to the
index 1010 co_store_params. See table bellow for all details.

indexy, sub  obj. variable type bytes access  default value Static value Notes
(profile) (flash)
1010 O ARRAY  co_store_params u32 4 RO 1-127 6
1 u32 4 RW 1 All settings ( 0x 65 76 61 73 saves the
parameters)
2 u32 4 RW 1 Communication 1000-1FFF
3 u32 4 RW 1 Application 6000-9FFF
4 u32 4 RW 1 Manufacturer 2000-5FFF

12 Setting Sensor for constant angle transmission over CAN
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In order to have the tilt sensor unit transmitting the angles over CANopen the user MUST activate the Transmit
PDO event timer. This even is located in object 1800 h. See page 6 of the User’s Manual. This could be done while
the unit is operational. Follow the steps below:
1. Access object 1800 h
2. Goto sub-index 5 (in object 1800 h) which is the Event timer for the transmit PDO (1800 h). This sub-index has
Read and Write access.
3. Write to this sub-index 5, a hexadecimal value that represents the time interval in milliseconds.
For example:
If you want the unit to transmit the angles every 100 mS
Go to object 1800 h sub-index 5 and write a 0x64 (hex) = 100 decimal value

See table below for some other typical values

Hex Value Decimal Value PDO Transmission Interval
64 100 100 mS
1F4 500 500 mS
3E8 1000 1000 mS = 1 second
1800 |0 |RECORD |co_tpdo_comm_par[0] usg 1 RO 2-5 5
1 U32 |4 RW 0x180 + 080000000 PDO:n cob-id
nodelD
2 us 1 RW 0xFE Transmit type
3 Ule |2 RW 0 Inhibit time
4 Ug |1 RW 0 Reserved
| 5 U6 |2 RW 0 Eventtimer >
1A00 |0 |[RECORD |co_tpdo_map_par[0] usg 1 RO 3
1 U32 |4 RO 0x20010010
2 U32 |4 RO 0x20020010
3 U32 |4 RO 0x20030010
2000 VAR co_temperature 18 1 RO 25
2001 VAR co_angle_ X I16 |2 RO 0 P:\c’ludes the mounting offset object
::;UOE range -900 to 900 (-90.0 —
90.0) degrees
2002 VAR co_angle Y I16 |2 RO 0 Includes the mounting offset object
5051 wvalue range -900 to 900 (-90.0 —
90.0) degrees
2003 VAR co_angle_360 I16 |2 RO 0 Includes the mounting offset object
5052. value range 0 to 3599 (0 —
359.9) degrees
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.

CAMopen ObjectVie

Cak esd gmbh Module

Yahrenwalder Str. 205 . i
: i Mo: |80 v Al MNIT Fird Modules. ..
Net |0 Exit D-30165 Hannover . ° [ )

MHetwiark Management [MMT)
: kBit/
Baud e @ Start | Freop | Reset | Comm | Stop |

Index [Hex): tranzmit PDO parameter
1800 up | gown| Bead | Type:  |UMSIGMEDIE - Struct: |[gen] hd
sub | size Hex long zigned | lohg unzigned hiung | low uns hi sig lo unz | Vizible Stringd
I3 1 00000005 5 5 1] 0 5 5 .
1: 4 40000100 1073742288 1073742288 16384 16364 464 464 @
3 1 00000OOFE 254 254 1] 0 254 254
K3 2 00oooooo 1] 1] 1] 0 1] 0
4 1 00000000
5 2

100

Write Object

Index: [1500 Type: [UNSIGNEDTE
Sub: [5 j‘ Walue: [0x00000054

Result: UNCHANGED

4. After the desired Event Timer value has been written, save the changes by going to object 1010 h, sub-index 1
and write the following value 0x65766173.

The angles are transmitted in ID = 0x180 +Node ID.

For example, the default ID for this sensor is 0x50. Therefore, the angles will be transmitted in:
0x180 + 0x50 = 0x1DO

DATA INDEX
The data transmitted over CANopen is transmitted over 6 bytes and it is arranged in the following way:
ID D1 D2 D3 D4 D5 D6
0x180 + MS byte LS byte MS byte LS byte MS byte LS byte
Node ID
Angle X Angle Y Angle 360°
Where,

MS byte = Most Significant Byte
LS byte = Least Significant Byte

See figure below for an example,
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Eile View Can Help
Active ID's :

Add Area

Add/Delete ID Area

Iritializz | Ext |

fram to
0000 <> 2047
Stop | Delete Area | I {3 I Copy Flamesl EIearWindle
W 10’z decimal -
lMeszage List
Baudrate: IUSE NET j' [ AbsoluteTime :
i+ Scroll Down € Static
Met: ID vl ¥ Show Test
Mo, Time-dif D RTRLen 0 1 2 3 4 5 6 7] Tet
00561 00109 0454 6 OF 00 E4 FF OF 00 & ~
00562 00034 0454 6 OF 00 E4 FF OF 00 &
00563 00034 0454 6 OF 00 E4 FF OF 00 i .
00564 00109 0454 6 OF 00 E4 FF OF 00 -
00565 00093 454 & OF 00 E4 FF OF 00 _E_
00566 00110 0454 6 OF 00 E4 FF OF 00 A
00567 00093 0454 6 OF 00 E4 FF OF 00 -
00563 00034 0464 & OF 00 E4 FF OF 00 i
00569 00109 454 & OF 00 E4 FF OF 00 _E_
00570 00034 454 6 OF 00 E4 FF OF 00 - ezd gmbh
00571 00109 0454 6 OF 00 E4 FF OF 00 & Vah der St 205
00572 00093 0454 6 OF 00 E4 FF OF 00 _E_ AnrEnwaldEr St
00573 00094 0454 6 OF 00 E4 FF OF 00 _a_ Germary
00574 00109 0454 6 OF 00 E4 FF OF 00 —E_ -
00575 00034 0454 6 OF 00 E4 FF OF 00 i |—| D-3085 Hannaver
00575 00109 0454 6 OF 00 E4 FF OF 0D " vt 50l-lartionics. com
Send | " RTR Len |  Datat: |_|_|_|_|_|_ [ Cea |
13 Version History
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Global Electronic Solutions

OUR PRODUCTS
Actuator Controls

Battery Chargers

CAN bus Controls, Gateways
CAN/Wifi, CAN/Bluetooth
CAN/Ethernet

Current Converters

DC/DC Power Converters

DC Voltage/Current Signal
Converters

Engine Temperature Scanners
Ethernet/CAN Converters

Fan Drive Controllers
Hydraulic Valve Controllers

I/O Controls

LVDT Simulators

Machine Controls

Motor Controls

PID Controls

Position Sensors, Angle
Measurement Inclinometers,
Gyroscopes

Power Supplies

PWM Signal Converters/Isolators

Resolver Signal Conditioners
Service Tools

Signal Conditioners

Strain Gauge CAN Controls

Surge Suppressors

OUR COMPANY

Axiomatic provides electronic machine controls, components, and systems to
the off-highway, commercial vehicle, electric vehicle, power generator set,
material handling, renewable energy and industrial OEM markets.

We provide efficient, innovative solutions that focus on adding value for our
customers.

We emphasize service and partnership with our customers, suppliers, and
employees to build long term relationships and mutual trust.

QUALITY DESIGN AND MANUFACTURING
Axiomatic is an 1ISO 9001:2015 registered facility.

SERVICE

All products to be returned to Axiomatic require a Return Materials
Authorization Number (RMA#).

Please provide the following information when requesting an RMA number:
 Serial number, part number
« Axiomatic invoice number and date
« Hours of operation, description of problem
» Wiring set up diagram, application
« Other comments as needed

When preparing the return shipping paperwork, please note the following. The
commercial invoice for customs (and packing slip) should state the harmonized
international HS (tariff code), valuation and return goods terminology, as shown
in italics below. The value of the units on the commercial invoice should be
identical to their purchase price.

Goods Made In Canada (or Finland)

Returned Goods for Warranty Evaluation, HS: 9813.00
Valuation Identical Goods

Axiomatic RMA#

WARRANTY, APPLICATION APPROVALS/LIMITATIONS

Axiomatic Technologies Corporation reserves the right to make corrections,
modifications, enhancements, improvements, and other changes to its products
and services at any time and to discontinue any product or service without
notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. Users
should satisfy themselves that the product is suitable for use in the intended
application. All our products carry a limited warranty against defects in material
and workmanship. Please refer to our Warranty, Application
Approvals/Limitations and Return Materials Process as described on
www.axiomatic.com/service.html.

CONTACTS

Axiomatic Technologies Corporation Axiomatic Technologies Oy
5915 Wallace Street Hoytamontie 6

Mississauga, ON 33880 Lempaala

CANADA L4z 178 FINLAND

TEL: +1 905 602 9270
FAX: +1 905 602 9279
www.axiomatic.com

TEL: +358 103 375 750
FAX: +358 3 3595 660
www.axiomatic.fi
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