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Increased reliability

Flexible and expandable system
Reduced wiring costs

Applications:
Passengers cars and buses
Heavy duty vehicles
Machine control panel
Boats
Etc...
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KS Series CAN Integrated Multiplex System

. KS SYSTEM

.1 OVERVIEW

ECU

ECU

CANBUS

+Vpar

GND i U]
- | KS SYSTEM .
1 1

SENSOR

GND

ACTUATOR

The KS System communicates with ECU (Electronic Control Unit) through a multiplexed CAN

network.

The KS system is described below:

CANBUS _

+Vear

1 KS master module

GND 7}7—; | Ve

LINBUS

—_——

Up to 4 KS master module

W i 7;7_ GND

KS SYSTEM

The APEM KS Series is a mechatronics concept integrating rocker switches and electronics.
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1.2 MAIN FUNCTIONS OF THE KS SYSTEM

* The two main functions of the KS system are:

- Take the information of the switches position (activated or not) and send this
information on the CAN network.

- Receive from the CAN network the information concerning the status of the LED (on,
off, value of backlight).

Two module variants: master Module and Slave Module

 Up to 4 master module and up to 3 slave module per master module

» Up to 96 switches in a KS System

1.3 ADVANTAGES OF THE KS SYSTEM

* Increased reliability
* Flexible and expandable system
» Reduce wiring costs

.4 FEATURES
The Generic KS module is an embedded electronic dashboard module.
Main features :

Compliant to 12V and 24V applications

Up to 4 master KS modules on a CAN bus line
Up to 3 slave KS modules per master KS module
Up to 6 switches 3 positions (12 micro-switches)
Up to 12 Leds for pictogram lighting

1 CAN line 250 kbaud 1SO18898 on master KS module
1 LIN line Rev 2.0

Wake up on CAN

Wake up on switch

ACTIGRAF VE 01.29 compliant

ROHS compliant

Typical vehicle application :

Interior driving deck
Dashboard extension
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KS Series CAN Integrated Multiplex System

II. KS MODULE

1.1 DESCRIPTION

Module (slave or master)

Bezel

Accessories
Module Case

Actuator KSA

Rocker Case KSA

Printed circuit board KSB
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1.2 MODEL STRUCTURE

CASE ACTUATOR
KSA Area A Area M Area B
‘ SERIES ‘ Electrical functions Colour Orientation Symbols
1 Ber g —t—
e e S \ o , .
w "I_FLJ w 1/4 Dark blue N [ | . A :
2 Black F LCEJ . ‘ Q
0 Indicator 3 Green L. '
; ﬁgM gi:ﬁ : %Tzw 0 Marking in M area : on request.
5 MOM - ON 6 Red f=l
6 ON - ON 7 lhory S . F;] K
7 MOM OFF MOM 9  Orange | =N
8 ON OFF MOM L.
9 ON OF ON E ' i

KSB

SERIES Type LED colour Communication

tocol
S Slave A Amber _ profoct
M Master 1 SAEJ1939

1.3 SLAVE AND MASTER MODULE COMMON SPECIFICATIONS

* up to 6 switches x 3 positions

[ — S — — To
Numinated symbol — —j ‘T ) p

llluminated symbol |(¢———F—*

[ \ \ Bottom

Switch 1 Switch 2 Switch 3 Switch 4 Switch 5 Switch &

The rocker switch
» Wide choice of actuator colours (up to 9)
* Laser etched symbols
¢ llluminated or non-illuminated
* Full separation of the electrical and mechanical parts
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ll. ROCKER SWITCH KSA

1.1 OVERVIEW

The KSA rocker switch is made up of 2 differents parts: an actuator and a rocker case.
It is possible to order the complete rocker (actuator + rocker case) or separately the actuator
and the rocker case.

A

Actuator Support

1.2 MECHANICAL SPECIFICATIONS

+ 1.000.000 cycles min

1.3 MATERIALS

e Case : PA 6-6
* Actuator : ABS

1.4 DIMENSIONS
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1.5 SELECTION GUIDE

HOW TO ORDER
» To order a complete product, fill in all the boxe s of the following order guide.
« To order actuator only (without case), begin the order number with code KSR, then
follow the order format from
"actuator colour” until the end of the options.
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V. PRINTED CIRCUIT BOARD KSB

V.1 OVERVIEW

Printed circuit board KSB

A

V.2 ABSOLUTE MAXIMUM RATINGS

Power supply and temperature parameters:

‘ Unit ‘ min ‘ Typ ‘Max‘ Conditions

Storage temperature T -40 - +85

Working temperature T -40 - +70 -

Power supply voltage \% 8 - 32 -
Overvoltage \Y - - 36 5 min
Load dump \% 58
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IV.3 MACHINE INTERFACE

A

KS

A

Inputs micro-switch : IN

Output LEDs : OUT

A

IV.3.1 KS position:

<—— Top position

<—— Bottom position

KS1 KS 3 KS 5

KS 2 KS 4 KS 6

IV.3.2 Input labels :

TOP
INO IN2 IN4 IN6 IN8 IN10
IN1 IN3 IN5 IN7 IN9 IN11
Bottom
IV.3.3 Output labels :
TOP
ouTo ouT2 ouT4 ouT6 ouTs OuT10
ouT1 ouT3 ouT5 ouT7? ouT9 OUT11
Bottom
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IV.4 MECHANICAL INTERFACES
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IV.5 ELECTRICAL INTERFACES

IV.5.1 power supply

Designation: Value min Value typ Value max Condition
+VBAT +8V +14V or +28V +32V
Normal mode current consumption +500mA
Sleep mode current consumption - - 1.5mA +VBAT =24V
Sleep mode current consumption - - 1ImA +VBAT =12V
IV.5.2 communication
IV.5.2.1 CAN interface
Complies with SAE J1939 communication protocole
Designation: Value min Value typ Value max Condition
Recessive state on 2.0v 2.5v 3.0V no load
CANH:
Recessive state on 2.0v 2.5V 3.0V no load
CAN L
Dominant state on 2.75V 3.5V 4.5V Load : 60 ohms
CANH between CAN H
and CAN L
Dominant state on 0.5V 1.5V 2.25V Load : 60 ohms
CAN L between CAN H
and CAN L
Recessive state on -1.0v - 0.5V no load
differential voltage
Dominant state on 1.5V 2.0V 3.0V Load : 60 ohms
differential voltage between CAN H
and CAN L
Bitrate 250 kbaud

IV.5.2.2 CAN addressing lines

Four masters KS modules can be connected on the same CAN bus. To differentiate them, 2
addressing lines defines the KS modules number depending on their connection to ground:

MASTER
AD_CAN1 | AD_CANO number
nc nc 1
nc GND 2
GND nc 3
GND GND 4
where:

AD_CANO, AD_CANL1: CAN addressing lines

nc: not connected

GND: connected to ground
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IV.5.2.3 LIN interface

Designation:

Value min

Value typ

Value max

Condition

VLin DC Voltage on

LIN Bus

+8V

+14V

+16V

LIN recessive output

voltage

+4.8V

LIN dominant output

voltage

3.2V

Bitrate

20 kbauds

IV.5.2.4 LIN adressing lines

Up to 3 slaves KS modules can be connected to a master KS module.
There are 2 addressing lines which allows the slave software to determine its slave number as showed

bellow:
SLAVE
AD_LIN1 AD_LINO number
nc nc 1
nc GND 2
GND nc 3
where:

AD_LINO, AD_LIN1: LIN addressing lines
nc: not connected
GND: connected to ground
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IV.6 SOFTWARE INTERFACES

IV.6.1 Input status frame

The input status frame is transmitted by the master KS module with the appropriate proprietary frame
identifier:

Input Status
MASTER Frame
number Identifier
1 0x18FF19AE
2 0x18FF1AAE
3 0x18FF1BAE
4 0x18FF1CAE

The frame cycle is specified to 1s or upon input status change.
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The frame contains the following information spreads on 8 data bytes:

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

1 M_IN7 M_IN6 M_IN5 M_IN4 M_IN3 M_IN2 M_IN1 M_INO
2 S1_IN3 S1_IN2 S1_IN1 S1_INO M_IN11 M_IN10 M_IN9 M_IN8
3 | S1_IN11 | S1_IN10 S1_IN9 S1_IN8 S1_IN7 S1_IN6 S1_IN5 S1_IN4
4 S2_IN7 S2_IN6 S2_IN5 S2_IN4 S2_IN3 S2_IN2 S2_IN1 S2_INO
5 S3_IN3 S3_IN2 S3_IN1 S3_INO S2_IN11 | S2_IN10 S2_IN9 S2_IN8
6 | S3.IN11 | S3_IN10 S3_IN9 S3_IN8 S3_IN7 S3_IN6 S3_IN5 S3_IN4
7 | WKO_IN11| WKO_IN9 | WKO_IN7 | WKO_IN5 | WKO_IN3 | WKO_IN1 WKO_SWP
8 S3_LINErr | S2_LINErr | S1_LINErr WKO_CAN

'"1' = Active.

'0'= Inactive.

where:

M_INO to 11: Master SWP input status

S1_INO to 11: Slave SWP#1 input status

S2 INO to 11: Slave SWP#2 input status

S3 _INO to 11: Slave SWP#3 input status

WKO_SWP: SWP related to the wake up origin information
WKO_SWP =0 : Master SWP

WKO_SWP =1: Slave SWP 1

WKO_SWP =2 : Slave SWP 2

WKO_SWP = 3: Slave SWP 3

WKO_IN1 to 11: wake-up input status at wake-up of the SWP indicated by WKO_SWP
WKO_CAN : CAN wake-up origin

S1 LINErr: Slave SWP#1 LIN error

S2_LINErr: Slave SWP#2 LIN error

S3_LINErr: Slave SWP#3 LIN error

See 81V.3.2 for input physical location.
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IV.6.2 Output Commands frame

The output commands frame is received by the master KS module with the appropriate proprietary
frame identifier:

MASTER | Output Command
number Frame Identifier
1 Ox18FF29xx
2 Ox18FF2AXX
3 Ox18FF2Bxx
4 0x18FF2Cxx

Where xx is the Source Address (SA) of the transmitting unit.
The frame cycle is specified at 50ms.
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The frame contains the master and the slave KS module output commands spread on 8 data byte as
defined bellow:

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

1 M_OuUT7 M_OuUT6 M_OUT5 M_OuUT4 M_OUT3 M_OuUT2 M_OUT1 M_OUTO
2 | S1_OUT3 | S1_OUT2 | S1_OUT1 | S1_OUTO | M_OUT11 | M_OUT10 | M _OUT9 M_OuUT8
3 |S1_OuUT11|S1_OUT10| S1_OUT9 | S1_OUT8 | S1_OUT7 | S1_OUT6 | S1_OUT5 | S1_OuUT4
4 | S2_OUT7 | S2_0UT6 | S2_0OUT5 | S2_ OUT4 | S2_0OUT3 | S2_0UT2 | S2_0OUT1 | S2_0OUTO0
5 | S3_OUT3 | S3_0OUT2 | S3 OUT1 | S3_0OUTO |S2_0OUT11|S2_0OUT10| S2_0OUT9 | S2_OUT8
6 |S3_OUT11|S3_OUT10| S3 OUT9 | S3_0OUT8 | S3_OUT7 | S3_0UT6 | S3_OUT5 | S3_OUT4
7 Cab lllumination (1% / bit, 0 offset)

8 SLEEP not used not used not used BKL not used not used not used

Output symbol description:

M_OUTO to 11: Master SWP output commands
S1_OUTO to 11: Slave SWP#1 output commands
S2 OUTO to 11: Slave SWP#2 output commands
S3 _OUTO to 11: Slave SWP#3 output commands

Cab lllumination: output PWM ratio for backlight
Resolution: 1% / bit, 0 offset

Binary Decimal | Resolution
0|0[0|0|0|0|0]O 0 0%
0|0[0|0|0|0|0]|1 1 1%
0j0j0j0j0j0O|1]O0 2 2%

Range: 0-99%

BKL: Backlight command
0: Backlight not actived
1: Backlight actived

SLEEP: Sleep command

See 81V.3.3 for output physical location.
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IV.7 PIN ALLOCATION

IV.7.1 Master connector

CN100:

Part number:

Pins quantity :
Harness connector :
Pins reference :

Molex 43045-1218
12

Molex 43030-0007

Molex 43025-1200

Signal name pin Function
GND 1 Ground
+VBAT 2 Battery voltage
CAN_ADRO 3 CAN adresse line 0
CAN_ADR1 4 CAN Adresse line 1
CAN_H 5 CAN signal H
CAN_L 6 CAN signal L
GND 7 Ground (to connect another KS module)
+VBAT 8 Battery voltage (to connect another KS module)
LIN 9 LIN signal
Wake up Line 10 Wake up line
NC 11 Not connected
120 resistor between CAN H and CAN L if pin
TERM_CAN_L 12 connected to CAN_L P

IV.7.2 Slave connector

CN100:

Part number:

Pins quantity :
Harness connector :
Pins reference :

Molex 43045-1218
12

Molex 43025-1200
Molex 43030-0007

Signal name pin Function
GND 1 Ground
+VBAT 2 Battery voltage
LIN_ADRO 3 LIN adresse line 0
LIN_ADR1 4 LIN Adresse line 1
NC 5 Not connected
NC 6 Not connected
GND 7 Ground (to connect another KS module)
+VBAT 8 Battery voltage (to connect another KS module)
LIN 9 LIN signal
Wake up Line 10 Wake up line
LIN 11 LIN signal
Wake up Line 12 Wake up line
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IV.8 CABLES

The maximum length of the cable (0.5 mmz2 multi-wire) between the master module and the
farest slave module is 5 meters.

RESPONSE TIME DELAY

 The time delay between a switch status change and the associated CAN frame emission is
less than 100 ms.

» The time delay between a CAN frame reception with a LED status change and the
associated LED command is less than 100 ms.

WAKE UP FUNCTION

* There are two different ways to wake up the KS system: an activity on the CAN line or a
switch associated to a wake up function in 'ON' position.

* The bottom position of switch 1, 2, 3 and 4 of the master module can be associated to a
wake-up function (optional).
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V.9 ENVIRONMENT CHARACTERISTICS

IV.9.1 EMC tests

EMC tests Standard Level
Pulse on power supply ISO7637-2 Pulse 1: -450V; Ri=50 ; td=1ms, t1=1s
lines Pulse 2a: +50V; Ri=2 ; td=0.05ms, t1=1s
Pulse 2b: +20V; Ri=0.05 ; td=0.5s,
Pulse 3a,3b: + 200V; Ri=50 ;td=0.1ps,
pulse 4 : Vs=- 16V, Va =-12V; t6 = 100 ms; t8 = 10s
Pulse 5a: +58V; Ri=1.5 ; td=480ms
Pulse on signal supply ISO 7637-3 Pulses a and b: + 200V
lines
ESD ISO10605 Direct discharges on the connector pins through 2 kV and 330
pF: £ 2 kV
Air discharges: + 8 kV
Contact discharges: + 4 kV
Conducted immunity 1ISO11452-4 100mA Class A
BCI 200mA Class C
Radiated immunity 1ISO11452-2 100V/m 200MHz to 2GHz
Radiated emission CISPR25 Class 3
e marking 2006/28/CE KS module modules are compliant with e marking

2006/28/CE standard

IV.9.2 Mechanical tests

Mechanical tests

Standard

Level

Sinusoidal vibration

CEIl 68-2-6, test
Fc

Band [5 Hz, 27.3 Hz], with +/- 1 mm displacement
Band [27.3 Hz, 100 Hz], with 3G acceleration, 1 octave/min,
Test duration: 20 hours power off on the 3 axes

Random vibration

CEIl 68-2-64 test
Fda

Acceleration: 0.02g2/Hz between 5Hz a 100Hz.
Sweep : 1 octave /minute.
Test duration 20 h on each axes : power ON

Protection index

EN 60529

- Protection index for front side area : IP30

Shocks CEl 68-2-27 test | The system must withstand 50g during 11ms (Y2 sinus), 3
Ea shocks on each axes in the directions (total of 18 shocks) The
instrument is power off during the test.
Salt mist CEl 68-2-52 Test duration : 10 hours
Solution 5% sodium chloride (NaCl)
Chemical subtances ISO16750-5 The following tests are performed according to the 1ISO16750-

5:2004 standard :

Battery fluide, cafeine and sugar, fuel diesel, IPA 70% (brush)
Interior cleaner and galss cleaner (spray)

After chemical subtance exposure all products are exposed at
+70<C during 96 hours.
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IVV.9.3 Climatics tests

Climatic tests Standard Level

Dry heat CEI 600 68-2-2 70 during 72 hours

Cold CEI 600 68-2-1 -40<C during 72 hours

Damp heat CEI 600 68-2-30 Test duration : 10 cycles described hereafter :

Slow temperature
variation

CEI 600 68-2-14
test Nb

Test duration : 8 cycles descrided herafter with :
t1=3h

TA=-40C

TB=+70C

Quick temperature

variation

CEIl 600 68-2-14
test Na

Instrument power OFF
10 cycles (t1 =1H ;t2 <3 min; TA=-40T ; TB=+7 0C)

V.10 MASTER FULL EQUIPPED

The master full equipped variant is defined by the table below:

IV.10.1 Function description

Function Quantity Description
CAN 1 J1939
LIN 1 LIN 2.0

Wake up * 3 CAN, KS n%, KS n®

IVV.10.2 Switch description

KS (See §V) Function
1 3 Positions
2 3 Positions
3 3 Positions
4 3 Positions
5 3 Positions
6 3 Positions
IV.10.3 LED description
LED/ KS KS1 KS2 KS3 KS4 KS5 KS6
Top Led Yellow | Yellow | Yellow | Yellow| Yellow| Yellow
Bottom Led Yellow | Yellow | Yellow | Yellow| Yellow| Yellow

* Wake up event = bottom position
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IV.11 SLAVE FULL EQUIPPED

The slave full equipped variant is defined by the table below:

IV.11.1 Function description

Function Quantity Description
CAN 0 NA
LIN 1 LIN 2.0

Wake up 0 NA

IV.11.2 Switch description

KS Function

1 3 Positions

3 Positions

3 Positions

3 Positions

3 Positions

oo |w|N

3 Positions

IV.11.3 LED description

LED/KS KS1 KS2 KS3 KS4 KS5 KS6

Top Led Yellow | Yellow | Yellow | Yellow| Yellow| Yellow

Bottom Led Yellow | Yellow | Yellow | Yellow| Yellow| Yellow
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V.12 MASTER LIGHT

The master light variant is defined by the table below:

IV.12.1 Function description

Function Quantity Description
CAN 1 J1939
LIN 1 LIN 2.0

Wake up * 3 CAN, KS n%, KS n6

IV.12.2 Switch description

Function

3 Positions

3 Positions

2 Positions

2 Positions

2 Positions

A
ola|s|wN]F (s

2 Positions

IVV.12.3 LED description

LED/ KS KS1 KS2 KS3 KS4 KS5 KS6

Top Led Yellow | Yellow X X X X

Bottom Led Yellow | Yellow | Yellow | Yellow| Yellow| Yellow

* Wake up event = bottom position
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IV.13 SLAVE LIGHT

The slave light variant is defined by the table below:

IVV.13.1 Function description

Function Quantity Description
CAN 0 NA

LIN 1 LIN 2.0
Wake up 0 NA

IV.13.2 Switch description

KS Function

1 3 Positions

3 Positions

2 Positions

2 Positions

2 Positions

oo |w|N

2 Positions

IVV.13.3 LED description

LED/KS KS1 KS2 KS3 KS4 KS5 KS6

Top Led Yellow | Yellow X X X X

Bottom Led Yellow | Yellow | Yellow | Yellow| Yellow| Yellow

V.14 SELECTION GUIDE
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V.15 ACCESSORIES

IV.15.1 Hole plug

IV.15.2 Actuator Removing Tool
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IV.15.3 Bezel
Code Colour
u6802 black
U680x

IV.15.4 Module Case

Code Colour
u6742 black
U674x
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