VAR

v T
7/ N
v “
vavaYY

AVAVZ”

KS Series

CAN Integrated Multiplex System

CAN BUS

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
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KS Series CAN Integrated Multiplex System

l. KS SYSTEM

.1 OVERVIEW
ECU ECU
APEM

. r-—- 1 .
CANBUS ! I I )

i i

+Vear ! :
! ! |

GND 7}7 1 !
- [Ks'SYsTEM || . R
1 |

GND

ACTUATOR

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

network.

The KS system is described below:

CANBUS &
+Vear 2

KS master module

*+Vaux

———

+Vaux

LINBUS |

KS SYSTEM

The APEM KS Series is a mechatronics concept integrating rocker switches and electronics.
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KS Series CAN Integrated Multiplex System

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 ISO18898 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

COLRRORRS]

Typical vehicle application :

v'Interior driving deck
v" Dashboard extension

2EMERE. 4008-824-824 T AR WWW.SANPUM.COM SANPUM 4



KS Series CAN Integrated Multiplex System

Il. KS MODULE

1.1 DESCRIPTION

Module (slave or master)

Bezel

Accessories
Module Case

Actuator KSA

Rocker Case KSA

Printed circuit board KSB

SE#EmE. 4008-824-824 EAMEE. WWW.SANPUM.COM SANPUM 5



KS Series CAN Integrated Multiplex System

1.2 MODEL STRUCTURE

CASE ACTUATOR
KSA Area A Area M Area B
‘ SERIES ‘ Electrical functions Colour Orientation Symbols
1 Blue S —_—t
e s e \ o ‘ '
AT ! [ TL[ 1/4 Dark blue N I - | _ :
LHL!J 2 Black - LTJ : .
0 Indicator 3 Green S =T
; ﬁgm gg ‘; (Y?;rlrzw 0 Marking in M area : on request.
5 MOM - ON 6 Red f=l
6 ON - ON 7 vory S . F-F] .
7 MOM OFF MOM 9  Orange | =N
8 ON OFF MOM .
9 ON OF ON E )

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

[ o — — —— — To
llluminated Symb(ﬂ [ ——— — ﬁﬁ T —1 _—j p

| \ \ Bottom

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

llluminated symbol |¢——1—>

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

+EHERE. 4008-824-824 Fx RS WWW.SANPUM.COM SANPUM 6



KS Series CAN Integrated Multiplex System

lll. ROCKER SWITCH KSA

.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.

Actuator Support

Rocker case

1.2 MECHANICAL SPECIFICATIONS

+ 1.000.000 cycles min

1.3 MATERIALS

« Case : PA6-6
 Actuator : ABS

1.4 DIMENSIONS

_ 34.9+1

43.64+0.5

T
—=
24405

SEEmiE. 4008-824-824 EAMEE. WWW.SANPUM.COM SANPUM 7



KS Series CAN Integrated Multiplex System

1.5 SELECTION GUIDE

HOW TO ORDER
» To order a complete product, fill in all the boxes 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.

CASE ACTUATOR
KSA Area A Area M Area B
‘ SERIES | Electrical functions Colour Orientation Symbols
ﬁﬁ = ﬁ_j :M e (N 1771
} ark blue [ ¢ _ :
w 2 Black . LZ"J . E
0 Indicator 3 Green L '
; EEJ)M gi:z ‘; (Yz;rlrc}r‘w ° Marking in M area : on request.
5 MOM - ON 6 Red -
6 ON - ON 7 Ivory 5 [;]
7 MOM OFF MOM 9 Orange =
8§ ON OF MOM ==
9 ON OFF ON E onl

+EHERE. 4008-824-824 FxAREE: WWW.SANPUM.COM SANPUM 8



KS Series CAN Integrated Multiplex System

ACTUATOR COLOUR

[ —— ]

ACTUATOR
O ot

Code | Colour Code | Colour Code | Colour
1 | Blue 4 | Grey 9 | Orange
1/4 | Dark blue 5 | Yellow
2 | Black & Red
3 Green 7 Ivory

Mote ; colowrs A, 5 and 7 not available on
illuminated versions.
A soft-touch varnish can be added. Consult us.

MARKING ORIENTATION

¥ no marking required, lecve box blonk

Orher crientafions : on request

&EEEmiE: 4008-824-824

EguphEs:. WWW.SANPUM.COM
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KS Series CAN Integrated Multiplex System

SYMBOLS

A M B
White marking for illuminated rockers and non-illuminated black rockers.
Black marking for non-illumincted colour reckers. Other : on requast.
Marking in M area : on requast. J==1
Most symbols meet the 150 7000 standard “graphical symbels for use on A 1
equipments” (code given in bracket in the description), ; 1 .
Contact us for symbols not featured in the Following tables. - u
n L] L J 3
copE | symeoL DESCRIPTION CODE |  SYMBOL DESCRIPTION '
Traveller
XX None 14 ﬂﬁh lighing
ON <7 | ohin
o1 15 i
L% (T421
Ravolving light | Marking area
2 | OFF " w For lluminated versions,
The symbal will be induded in the
Rear hatched area,
0 O Ly E] ventilator
04 | 18 m o
05 ] 19 m gy %
"Windshield s
os | STOP 2 W damister/doboster a2
(0635)
o7 A Stop 21 e~
AR
Windshield
08 M Malion 7 @ washer
= (0088)
o [ A | o || 2 | O | Ve
10 | N | Downmotion vy m STy
n * Hot 2 6 hsiamg
12 26 ights
3 | %k
13 A Hazard warring 7 0* hﬁ"n Symbol scale : 1:1 (skandard)
10085) bigéﬁl Crher : on request.

cEHERIE: 4008-824-824
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KS Series CAN Integrated Multiplex System

SYMBOLS

White marking for illuminated rockers and non-illuminated black rockers,
Black marking for non-illuminated colour rockers. Other : on request,
Marking in M area : on requet,
Most symbols meet the 150 7000 standard “graphical symbels for vse
on equipments” [code given in bracket in the descripfion).

Confact us for symbols not featured in the following tables.

CODE SYMBOL DESCRIPTION CODE SYMBOL DESCRIPTION
Lock
28 “ 42 @ (1656)
— osymﬂmdo: 1:1 {standard).
#” on Teod sign light 1 0N raquest
29 9 43 -.‘.-1
% (M41) - '2?51” CODE SYMBOL DESCRIFTION
Floed | Lower load
e \L “ /@ (1024 - +a 2223
Electric motor | Cab lock
3 ﬂ (0011) 43 %\ 7 Q'_. (1560)
E first
k] Fra ] u'ﬂ‘mhida 46 ﬁl 58 = Exdroction
(2565) oy e
o | @y [ UNEe || v | AsM 0 | ORE | rowegi
Loading light Rear PTO
w | % | VEB || e | B “ | @
5 | s» ncoe sy | % % “*‘;’,‘gﬁg‘]“‘ 61 6] Front PTO
o, !D_ ~
36 direction of 50 62 Rockshaft down
< movemant [ 1678) TOP z
v | 4 | Vst || oo | TR 6 N | roddhahop
%%
3 Q Fonemiuon 52 |3| 64 | g | Indicotor
SIOE
Working spot
39 ﬁ light 53
i [1745) N
; Rear window
Engina .
40 G 54 wi
(0634 @ . A
Rear window
a 55 washer
=) Hedn 0099
2EWERE. 4008-824-824 B RiEE: WWW.SANPUM.COM SANPUM 11



KS Series CAN Integrated Multiplex System

SYMBOLS ACTUATOR MARKING
A M b

‘White marking for illminated rockers and non-lluminated black rockers.
Black marking for noa- luminated coloue reckers. Other : on recuesl.
Marking in M anea : on request.

Mot symbols meet the 130 7000 standard wcal g A
a:l aqﬁm&nh‘ l:co-ci:g'rutn in bracket ':::1 ﬁegm;;ﬁ;w e
Condact us for symbols not featured in the following tables "
B
CODE |SYMBOLE [DESCRIFTION| | CODE |SYMBOLE |DESCRIPTION
: Desserer E
5 5 |;f_'| fgg% 7 Pump Symbel sl : 1:1 [shandard),
Cither : on regquest.
66 boggoge room 78 wc Toilet
L left doar
baggoge roormy WC Toilet
67 .f gr%h?r door /9 === Decontamingtion
, Front windshield
68 @ Power blinds || |80 neoring
Engine idle
69 @ cantrol 81 AUS AU
70 %ﬁ[ CRUISE RES/se]| |82 %. Radiator FAN
fre Driver windowns
71 E2 up//down 83 @ Remave retarder
Middle door @ .
72 H* opening a4 Restricted spead
Front door = Prehegter
73 El opening 85| | OO | i 07
Lighting in - A5 detection
/4 E boggage room 86 @ k5o 1407
75 Wuma CRUSE an/off | [B7] | @8 |04 detecion
- . Engine Stop
7o TV W ag] | B lso 1180
89 m CRUSE RES, conce

2EWERE. 4008-824-824 B RiEE: WWW.SANPUM.COM SANPUM 12



KS Series CAN Integrated Multiplex System

SYMBOLS ACTUATOR MARKING
A M B

‘White marking for illminated rockers and non-lluminated black rockers.
Black marking for noa- luminated colour reckers. Other : on recuest.
Marking in M anea : on request.

Mot symbols meet the 150 7000 standard ieal g f A
a:l aqﬁm&nh‘ l:co-ci:g'rutn in bracket ':::1 ﬁegm;;ﬁa:ﬁw e
Condact us for symbols not featured in the following tables "
CODE [SYMBOLE |DESCRIPTION | | CODE |SYMBOLE |DESCRIPTION | *
Fotation cabine
I =
90 ﬁ ECAS Reset AS m anti horaire
Symbol soals : 1:1 (shandard),
91 I Criver windows A rﬂ‘l Repliage Ot - on roquast
[ heating faucheuse
CRUISE - ‘% Déplinge
c 5
92| | g | CRUSE set || |AS -
Frein de
Air bag AB tE’ ki
93 EE Ml parking
up,/down lso 0238
b .. Relevage
1% Read light
94 m cad fighting | | [A/ g tapis
Lighting main Descente
95 -ﬁ- switch AB E tapis
- heating using .£ Amplificateur
g6 IE\ water A9 2 de voix
Feux de Sortie rumpe
97] | ED ﬁ;ﬁ'sgi”fg‘t AR ‘=E latérale draite
Feur de Rentrée rampe
'I:' .
98 ae |5p; sll:]:‘nﬁnﬁ AB 15 latérale draite
Diesel 1 Sortie rampe
99 (-D Accélération AC = |latérale gauche
Maode Hentrée rampe
al g manugl AD a:- latérale gouche
A7 m. Eu{c;]’g?;ir:ubme AR G? Déverrouillage

+EHE®E. 4008-824-824 FxAREE: WWW.SANPUM.COM SANPUM 13
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SYMBOLS ACTUATOR MARKING
A M B

it merking for iluminated rockers and non-illuminated black rockers.
Black marking for non-iluminated colour rackers. Other : on regquest.

Marking M area : o requast,

e oot oo v e o for e

Contact us for symbols not featured in the following tables. "
CODE |SYMBOLE | DESCRIPTION | | CODE |SYMBOLE | DESCRIPTION '

Soécifique Uebusqueuse a
AF % P h f ﬁa qrappin, fléche
2 clen simple_fenction ecdo: 111 ¢ ]
Condition de 4 Spéﬂlflque Ohr:mnc'p%‘r. .
E charge AV - client — -
de_batterie CODE |SYMBOLE | DESCRIPTION
Indicateurs de - Spécifique Spécifique
o direction @r client LHi client
- Feux de AY 4 Spécifique Spécifique
= raute . @E client BA s‘: client
‘ g aga
Blocage du E 1 Specifique b Spécifique
:I: differentiel . s client BB ‘:nﬁmi client
Brossage au Spécifique N -
o R HeH | e | (B | R |
brosse circuloire [
Véhicule 4 x 4 @ Spécifigue — £ if]
boite de transfert LOW . Spécifique
:ﬂ d'éf'blof'ﬂ € di I client ED ﬁ I::'-::Iier'u’lc:I
ifférentiel centrg
Godet de 2 Spécifigue T
. Specifique
A g chargeuse, .E @ client i
N ibre,flottant ! * client
Godet de SOS
N chargeuse
Essuie-glace — Spécifigue
@ et lave—qgloce de B5 ’ client
lungtte arriére
Godet de . PpAg | Seecifique
- chargeuse E i client
Pelle rétrocaveuse m Spécifique
_T_ déport de o flache #ROGE client
Traitement Spécifique
AT m é client

chimique de ecu

£EEEmiE: 4008-824-824 EguphEs:. WWW.SANPUM.COM SANPUM 14
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SYMBOLS

A
Whits marking for illaminated rockers and nen-illuminated black rockers.
Block marking for noa-lluminated colour rockars. Other : on request.
Marking 0 M area : on request,
Mot symbols meet the 150 7000 standard * ial 1!
a: m::r;mmh‘ l:cad:g'rutn in broacket ':::1 ﬁcam;;ﬁn:w e
Contact vs for symbols not featured in the following h:He-s.
CODE [SYMBOLE [ DESCRIPTION CODE [SYMBOLE | DESCRIPTION
i . Spécifique Défaillance du
BF =k ; =1y systéme de
AUmopLOT client m frelnoge
BG g Spjgﬂfue BY '. .: Add Water
& Spécifique — "
BH ﬁ pclien? BW 1 Pump  out
Spécifique
B }g’; pcliﬁl'r:tq BY dn Reverse Hom
e g T du fluide de
BK R Jprj Féa?ue BY .i. refroidissement
du moteur
Spécifigue
BL %E'«:? client C1 m Epondage
Spécifigue
BM m{quv client C2 i\‘_ Groupage
T Moteur alternatif
BM F;:I Spcel :FEIE?UE 3 D d combustion
W inteme
B specifique Plus, ougmentation,
BP elent c4l | F | ot postue
e poldnte p
Spécifique Mgins, diminution,
BQ H.."imfﬁ'rﬂl client C5 - pelarité négative
m Spécifique Y&
BEE o . client R XENDN Enon
Spécifique spécifique
BS ﬁ client C7 ﬁ client
BT REV | REVERSE C8 G Ligvre

5}'Trbl:-| soake - 101 [shandard),
Cither : on requiest.

£EEEmiE: 4008-824-824
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SYMBOLS ACTUATOR MARKING
A M B

Wit merking for illuminated rackers and non-illminated black rockers.
Block marking for noa-iluminated colour rackars. Other : on request.
Marking in M area : on requast.

Mast symbols meet the 150 7000 sandard *graphical symbels for vse A
on squipments” (coce given in bracket in the descripfion).
Contact us for symbeols not featured in the following tables

CODE [SYMBOLE | DESCRIPTION || CODE |SYMBOLE |  DESCRIPTION v
Spécifi
C9 ol Tortue CN %‘ Pdfl:entque
e Symibel seak : 1:1 (sandard],
Déverrouillage & Spécifiqua Cther : on request,
CA 2" g{}de:: : | ~o client N
. e CODE [SYMBOLE |  DESCRIFTION
CB pontée / cQ a Spjgg?ue Spéacitique
Descente D3 - Sene
dﬂ.uriunq rétpcunsde Spécifique -
e |opéraoteur de|| [~ im
cC E la stla ioqg%?ignée CR e client
50
Point Spécifigue
CD ® lumineux €S ’ client
Emergency Alarme
CE @ pump CT I:L iso 2301
CF TEST Test CuU CAFS Cafs
* Stairs Spécifique
CG light CV| | 0 ;
2 s0 1144 client
Y cowp Spécifi
CH| | cLUmcH Cluteh cwW | Lo et
Ecloirage du -
Cll | @ |[mevser /) OV] | G| S
lso 1556
Refroidissement /
CK ﬁ conditionnement d'ar| | {CZ| | CLOSED Closed
lso 0027
CL x G'ue;:-:écéding 01 OPEN Open
@ Winch Spécifique
CM I 5|:I:ueed D2 ! client

2EWERE. 4008-824-824 B RiEE: WWW.SANPUM.COM SANPUM 16



KS Series CAN Integrated Multiplex System

IV. PRINTED CIRCUIT BOARD KSB

IV.1 OVERVIEW

IV.2 ABSOLUTE MAXIMUM RATINGS

Power supply and temperature parameters:

Unit | min | Typ | Max| Conditions
Storage temperature °C -40 - +85
Working temperature °C -40 - +70
Power supply voltage \Y 8 - 32
Overvoltage \Y 36 5 min
Load dump \Y% 58

Printed circuit board KSB

£EEEmiE: 4008-824-824 EguphEs:. WWW.SANPUM.COM
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KS Series CAN Integrated Multiplex System

IV.3 MACHINE INTERFACE

KS

Inputs micro-switch : IN
Output LEDs : OUT

IV.3.1 KS position:

.aegﬂ—ﬁ = —JTGT <——— Top position

! A | A A A | A | .
! | || <——— Bottom position

| kst ||| ks3 || | ks5 |

KS 2 |KS4 | | KS 6 |

1IV.3.2 Input labels :

TOP
r IN10
. IN5 IN IN11
Bottom
1V.3.3 Output labels :
TOP
ouTo OUT2 OUT4 OUT6; OUT8 OUT10
OUT1 OUT3 ouT5 ouT?7 ‘OUT9 OouUT11
Bottom

2EWERE. 4008-824-824 B RiEE: WWW.SANPUM.COM SANPUM 18
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IV.4 MECHANICAL INTERFACES

166

156.5

DECOUPE PANNEAU
Fane’ wincbw

oc_§ EFAISSEUR RECONMANDEE

- Thickness recommended’

2o A3 Bmm

L

£EEEmiE: 4008-824-824 EguphEs:. WWW.SANPUM.COM SANPUM 19



KS Series CAN Integrated Multiplex System

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 - - 1.56mA +VBAT =24V
Sleep mode current consumption - - 1mA +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_CAN?1: CAN addressing lines

nc: not connected
GND: connected to groun

d

&EEEmiE: 4008-824-82
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KS Series CAN Integrated Multiplex System

IV.5.2.3 LIN interface

Designation:

Value min

Value typ

Value max

Condition

LIN Bus

VLin DC Voltage on

+8V

+14V

+16V

voltage

LIN recessive output

+4.8V

voltage

LIN dominant output

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

£EEEmiE: 4008-824-824

EguphEs:. WWW.SANPUM.COM
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KS Series CAN Integrated Multiplex System

IV.6 SOFTWARE INTERFACES

1V.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.

J1939 message format

CAN-ID DATA
29 bit FIELD
Oto64

PGN Source
(Parameter Group Number) Address

Y

FDU

Data FDU
Page Format Specific
A
\ i
y

Input status frame for the
0x oeo AE Master Module Number 1

Priority ‘ [ Reserved
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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_IN{1 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 §1V.3.2 for input physical location.

CAN-1ID DATA
29 bit FIELD
Oto64

Byte 1

Byte 2

N

Byte 3

w_ito

M_Ing (M_III!I [ M_IN1[{ M_IN11[ S1_1IHo [ S £S1_IN? [ S1_IH3 S1_IH4 ]81_“]5 LS‘A_ING [ S1_N7 ] S1_INB[ S1_IH9 JS1_IN10 [ S1_IH11

S

Y

Master Module Number 1

—

Slave Module Number 1
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1V.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 ldentifier
1 0x18FF29xx
2 0x18FF2Axx
3 0x18FF2Bxx
4 0x18FF2Cxx

Where xx is the Source Address (SA) of the transmitting unit.
The frame cycle is specified at 50ms.

PGN Source
(Parameter Group Number) Address
L ]
_'-""/f \\\-\-"‘1_

3 N

Priority Reserved Data PDU FDU
Page Format Specific
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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 OUT7 | M OUT6 | M OUT5 | M OUT4 | M OUT3 | M OUT2 | M OUT1 M_OuUTO
2 | S1_OUT3 | S1_0OuUT2 | S1_OUT1 | S1_OUT0 | M_OUT11 | M_OUT10 | M OUT9 | M _OUT8
3 |S1_OuUT11|S1_OuUTio| S1_OUT9 | S1_OUT8 | S1_OUT7 | S1_OUTe | S1_OUT5 | S1_OUT4
4 | S2_OUT7 | S2_0OUT6 | S2_OUT5 | S2_0UT4 | S2_OUT3 | S2_OuT2 | S2_OUT1 | S2_OUT0
5 | S3_OUT3 | S3_OUT2 | S3_OUT1 | S3_OUT0 [S2_OUT11|S2_OUT10| S2_OUT9 | S2_0UT8
6 |S3_OUT11|S3_OUT10| S3_OUT9 | S3_OUT8 | S3_OUT7 | S3_OUTe6 | S3_OUT5 | S3_0OUT4
7 Cab lllumination (1% / bit, 0 offset)

8 SLEEP notused | notused | notused BKL notused | notused | notused

Output symbol description:
M_OUTO to 11: Master SWP output commands

S1_0UTO0 to 11: Slave SWP#1 output commands
S2_0OUTO0 to 11: Slave SWP#2 output commands
S3_0OUTO0 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|0O|0]O 0 0%
0/0(0(0|0|0|0]|1 1 1%
0/o0j0j0|0]0O|1]0 2 2%

Range: 0-99%

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

SLEEP: Sleep command

See §1V.3.3 for output physical location.
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IV.7 PIN ALLOCATION

T
|
IV.7.1 Master connector ;s

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
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: Molex 43045-1218
Pins quantity : 12
Harness connector : Molex 43025-1200
Pins reference : 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

£EMBERIE: 4008-824-
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IV.8 CABLES

The maximum length of the cable (0.5 mm?2 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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IV.9 ENVIRONMENT CHARACTERISTICS

1IV.9.1 EMC tests

EMC tests Standard Level
Pulse on power supply | ISO7637-2 Pulse 1:-450V; Ri=50Q; td=1ms, t1=1s
lines Pulse 2a: +50V; Ri=2Q; td=0.05ms, t1=1s
Pulse 2b: +20V; Ri=0.05Q; td=0.5s,
Pulse 3a,3b: £ 200V; Ri=50Q; td=0.1ps,
pulse 4 : Vs=-16V; Va =-12V; 16 = 100 ms; 18 = 10s
Pulse 5a: +58V; Ri=1.5Q; 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:+2kV
Air discharges: + 8 kV
Contact discharges: + 4 kV
Conducted immunity ISO11452-4 100mA Class A
BClI 200mA Class C
Radiated immunity ISO11452-2 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

1V.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

CEl 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 (V2 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 ISO16750-

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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1V.9.3 Climatics tests

Climatic tests Standard Level
Dry heat CEI 600 68-2-2 70°C 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 CEI 600 68-2-14 Test duration : 8 cycles descrided herafter with :
variation test Nb t1 =3h
TA=-40°C
TB=+70°C
Quick temperature CEI 600 68-2-14 Instrument power OFF
variation test Na 10 cycles (11 =1H ;12 <3 min ; TA=-40°C ; TB=+70°C)

IV.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°1,KSn%6

IV.10.2 Switch description

KS (See §V) Function
3 Positions
3 Positions
3 Positions
3 Positions
3 Positions
3 Positions

ol hlwW|N|—=

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
2 3 Positions
3 3 Positions
4 3 Positions
5 3 Positions
6 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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IV.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°1, KS n°6

IV.12.2 Switch description

Function
3 Positions
3 Positions
2 Positions
2 Positions
2 Positions
2 Positions

| A
ol h~|w|N 7))

IV.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:

IV.13.1 Function description

Function Quantity Description
CAN 0 NA
LIN 1 LIN 2.0
Wake up 0 NA

IV.13.2 Switch description

Function

3 Positions

3 Positions

2 Positions

2 Positions

2 Positions

o|o|afw|M]|=]|x
(7]

2 Positions

IV.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

IV.14 SELECTION GUIDE

KSB

SERIES

Type
5 Slave
M  Master

LED colour

A Amber

Communication
protocol

1

SAE J1939
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IV.15 ACCESSORIES

IV.15.1 Hole plug

Uil Besr Furburo: sodn sbons

Coda | Colour Code | Cobour Coels | Codour
UnRr | B UXIF4 | Groy unre | Cronge |
UZ27iid | Dek blus WEFs | Walles
URnRT: | pack UEard | Red
UFrFy | Geaan U2IFT | oy

e008. 9.0

Bacararsincid ponel thickress
1,540 vern B o imm

IV.15.2 Actuator Removing Tool

3052

2 tools are supplied

EXTRACT ACTUATOR

Allows the extraction of the rocker / rocker support assembly:

Place the 2 claws under the suppert and push as indicated by the amrow.

EXTRACT ROCKER

Allows to separate the racker from its support.

Insert the tool between rocker and support as indicated by the arrrow, Full out the tool in the
opposite diraction,

EXTRACT SWITCH

Allows to extract switch from panel mounfing units. 2 tools are necessary.

Insert the tools betweaen switch and panel mounfing units from the rear to compress the snap-
in device, Pull off switch manually.
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IV.15.3 Bezel
Code Colour
u6802 black
U680x

1IV.15.4 Module Case

Code Colour
ue742 black
U674x

Bezel

Module Case
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