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1 Membrane Switch Panel

OBR’s membrane switch panels can be supplied with from 8 and up to 20 individually
programmable switches.

OBR membrane panels are all backlit using an EL layer.

The panel can be configured with up to 10 individually programmable CAN exports and can control
a wide variety of external modules.

Each MSP is highly configurable:

Each switch can be configured as being either momentary or latching

Initial switch status selectable as being either ON or OFF

Each switch can have up to 8 individually programmable stages

Switches can be arranged in groups

3 spare 0..5V analogue inputs

Green LEDs display switch status, linked to switch or feedback from PCM output channel
Red LEDs displays output channel error status or any user defined warnings
ON and OFF activation timers for each switch

Each key can be assigned to several CAN addresses

Up to 10 independent definition of CAN identifiers

Adjustable EL backlight and LED intensity

1.1 Software installation
There is no software to be installed. The program can ne run directly from the files supplied.
Make sure the program file “MSP_200.EXE” is located in a folder which must also contain these
files:

- CANSWITCON.INI

- PCANBASIC.DLL
When the software is installed, right-click the MSP icon and select Properties. Now select
Compatibility and tick the box “Run the program as an administrator”.

1.2 Connection to system

Communication with the MSP is established using either a Peak System PCAN interface or EFI
Technology’s EFP02 and EFT20 CAN communication interfaces.

OBR or your wiring loom manufacturer can provide you with the cable suitable for your installation
and selected connectors.

The mating communication connector required is a Deutsch ASL6-06-05 SN connector:

- Pin1=CANL
- Pin2 =CANH
- Pin 3 = Ground

- Pin 4 = Battery power
- Pin 5 = Optional wake-up signal to OBR Master Switch

Connect the CAN interface to your PC and as soon as the CAN interface is plugged into the CAN
connector, it will automatically establish communication with the MSP.
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1.3 Main Menu

The Main Menu contains three sections, FILE, DEVICE, INTERFACE and HELP.

1.3.1 File
Click on Open (or press F2) to load a configuration from disc.

Click on Save (or press F3) to save a configuration to disc.
Save Hex is an OBR feature only.

Admin is an OBR feature only.

Click on Exit (or press F7) to ¢ lose the MSP tool.

1.3.2 Device
Click on Read (or press F8) to read a configuration from the MSP.

2 OBR MSP Configuration Utility

File| Device Inteface Help
Open F2

Save
1Bus | CaN-Bus Export | Misc | Monitor |

Save Hex F4
Admin F3
Exit F

mn MSP Configuration Uty i
'| File [Device] interface Help

Read 8 ‘

of W= " $AN-Bus Expart | Misc | Monitor |
Reset F10
Firmwzre F6

Reading the configuration from the panel, the following information is displayed:

- Controller serial number.

- Panel version (keypad configuration).

- Hardware version, 1 (version 2009 to 2014) or 2 (the revised
controller from 2015).

- Panel user name.

Click on Write (or press F9) to send a configuration file to the MSP.
The panel will reset and use the new configuration.

Click on Reset (or press F10) to reset the controller manually.

1.3.2.1 Firmware Update

It is possible to update the current version of firmware with new
releases.

Click on Firmware (or press F6) to locate the firmware BIN file and
click OK to load the firmware into the programmer.

The Firmware Update Instructions window opens, click OK to update
the firmware in the controller.

Please note that firmware can only be updated if the tool and
controller are set to communicate on addresses 0x60 (Panel
Transmit, Send ID1) and 0x790 (Panel Receive, Receive ID1).

IMPORTANT: You must send the MSP configuration file to the panel
after having updated firmware.

1.3.3 Interface

In this section you can select:
- Type of interface used, Peak or EFI Technology
- Baud rate used, select between 10 kbps up to 1 Mbps.

1.3.4 Help

- Click on Help Topics to open the help file.
- Click on About to check MSP software version.

[=l=1

Firmware Update Inmumms. -
r

B ==

\9\ Click "OK" to update the firmware or "Cancel” to cancel

Cancel

Panel Transmit

SendID 1 oc [0 metaddes [
Send D2 o [0 oGtAddess [
legacySend D1 ox [91  9BtaAddess [
legacysendD2  ox [0 9BtAddess [
Panel Receive

Receive ID 1 ox |780 29 Bit Address r
Receive ID 2 ox |0 29 Bit Address r
legacyReceved 1 Ox [0 s9peaddess
Legacy Receive D2 0x ,07 29 Bit Address r

File Device [Interface | Product Help

CAN USB Adapter
v Peak CAN Adapter

Overview | g
EFI Technology CAN Adapter

10kbps

20kbps l

50kbps

125kbps

250kbps

500kbps ]
v 1Mbps

2 OBR MSP Configuration Utiity

File Device Interface

Help Topics 21 |
s About 2 |
Overview | switches | A sl Monitor |
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1.4 Switches

1.4.1 Position and Numbering

Panels are available with different layouts, but the switches are numbered according to this 20-key
example matrix. Bytes are numbered 0..7:

Switch | Switch @ Switch @ Switch
17 18 19 20
Switch | Switch @ Switch @ Switch
13 14 15 16
Switch | Switch @ Switch @ Switch
9 10 11 12
Switch | Switch @ Switch @ Switch
5 6 7 8
Switch | Switch @ Switch | Switch
1 2 3 4

Please note that switches #4, #8 and #12 do not exist in with the panels having 9 and 12 switches.
- 9-key panel uses switches #1-2-3-5-6-7-9-10-11
- 12-key panel uses switches #1-2-3-5-6-7-9-10-11-13-14-15

1 . 4.2 Switch name ";'.‘f:m; :?:E c:&:ﬁg:::m:::m Config_HYUNDAL WRC_card_20130222.cfg ' - e -
Key in the name of each switch. R . ]
A max|mum of 15 Characters |nC|ud|ng Num Name Mode Initial M New Leg Press [ms] Release [ms] Greenleds Red Leds Group Status
01 START Latch ] ] 0 [Local ~|[LegrxD 1 -] xara 1
Spaces can be used_ 02 LEFT Ei 0 0 0 [Local +||legRxID1 7| xtra| 2
| 03 miGHT 0 0 0 |local ~l[LegrxiD1 -] x| 3
|| o4 aux_ueHT Latch 0 0 0 0 |iocal ~|[LegxiD1 -] xara| 4
05 IGNITION ’% 0 0 0 oc: ] |Lex B
1.4.3 Mode Latch 0 Local Leg Rx ID 1

Select the key mode as latching or momentary.
In latching mode the key is ON when pressed. Press again to switch OFF.
In momentary mode the key is ON only when pressed and hold pressed.

1.4.4 |Initial

Each switch can have up to 8 selectable switch levels.

In standard switch mode, a switch can be OFF (status = 0) or ON (status = 1).

In advanced switch mode, a switch can be OFF (status = 0) or on with up to 7 switch levels
(status = 1..7).

Set the level applied automatically when the membrane panel is powered on.

Please refer to section 11.5 for information about the different CAN modes.

1.4.5 Max
Select the maximum available switch levels.

1.4.6 New/Leg
Displays the switch status for both standard and advanced switch mode.

1.4.7 Press / Release

Set the time delay for switching ON or OFF.
Select 0 if no time delay for the switch action is required.

OBR Control Systems Inc Telephone : +1 (248) 672-3339 ole.buhl@obrcontrolsystems.com
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1.4.8 Green LED’s

Select the activation condition for the green LED for each switch.
Available modes are:

- Local = Turn LED on when switch is pressed.

- Leg RX ID1 = Receive trigger signal from for example a PCM2.
The LED will turn on when PCM2 confirms output is switched ON.
Typically selected when the car has a single PCM2.

- Leg RX ID2 = Receive trigger signal from for example a PCM2.
The LED will turn on when PCM2 confirms output is switched ON.
Typically selected when the car has dual PCM2’s.

1.49 Red LED’s
All red LED’s will be ON if the membrane panel detects errors on the CAN bus.

Select the activation condition for the green LED for each switch.
Available modes are:
- Local = Disabled.
- Leg RX ID1 = Receive trigger signal from for example a PCM2.
The LED will turn on when PCM2 confirms the output is in fault mode.
Typically selected when the car has a single PCM2.
- Leg RX ID2 = Receive trigger signal from for example a PCM2.
The LED will turn on when PCM2 confirms the output is in fault mode.
Typically selected when the car has dual PCM2’s.

1.4.10 Extra / Group

In addition to the regular CAN export, the panel may perform a secondary CAN export.
It is possible to define up to 8 additional CAN export packages, each can be defined as single byte
or word. Individual identifiers can be assigned for each of these 8 packages.

Please see section 11.5 for further information on the CAN definition. Swich 1 ExraSetngs e
Please note that these extra switch

Click the XTRA button to access the switch condition for this feature. ghmwfﬁ‘mlyoh'ffcﬁ:%m

Select the individual values to be assigned with each of the up to 8 switch e e

Ievels Export ‘Iu’alues ’0—

If values up to 255 are used, data can be exported as a single byte. | o= ==

If values between 256 and 65,535 are used, data is exported as a word (2 Il vaez [0

bytes). I vaue3 [0

Use the value 0 to define a level not used. || el

Furthermore, switches can be arranged in groups. By default, each switch ot =

represents its own group, but by joining for example two switches in a single vaey o

group, it is possible to switch between two functions by pressing one or the ||

other button. Pressing the second button will cancel the status of the first l

button and vice versa. | B

Pressing one of the buttons in a group will activate the switch, pressing it | | T Aonrosecen

again will deactivate it. By un-ticking the group option “Allow no selection”, it |

is no longer possible to turn the switch off unless any other switch in the : _

group is pressed.

A switch can only belong to a single group.

1.4.11 Status

This column displays the status of the green and red LED'’s.
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1.5 CAN Bus
—
Overview I Switches CAN-Bus |Misc I Maritor I
CAN-Bus Speed I 1Mbps VI
Terminated v
UsewitholdPcM ¥
e For th iginal P Contral Modul the "L "' CAM IDs, For the 2010
: or the aoriginal Pawer Contral Madule use the "Legacy s, For the
Send ID 1 03 I ol 23 Bit Address | Power Conkral Madule use the non legacy CAN IDs.
Send ID 2 0 I o 29 Bit Address I By default all addresses are 11 bits, Check the "29 Bit Address" box ko use 29
bit addresses. All addresses are entered in a hexadecimal notation.
legacy SerdID 1 O | 700 20 Bt Address [
The panel connection IDs are used to communicate with the switch panel and
Legacy Send ID 2 0% I 1] 20 Bit Address o can be the same as "Send ID 1" and "Received ID 1",
—Panel Receive —Panel Connection
Receive ID 1 03 I 750 29 Bit Address [ Auto Detect I0s i
Receive ID 2 0 I 0 29 Bt Address [
Send ID 0% I 790 2Bt Address T
Legacy Receive ID1  Ox I 730 29 Bit Address ml
] 0 ’
Legacy Receive ID 2 O0x I 0 20 Bit fddress u Receive ID 0x I 29Bit Address r

Standard CAN Protocol — Transmit from MSP

Tick the box “Use with old PCM”. In this condition switch commands are transmitted on the CAN
bus in the following manner. Please note that bits and bytes are numbered from 0..7.

Switch 1 transmits on byte 7, bit 0 (absolute bit number 56).
Switch 2 transmits on byte 7, bit 1 (absolute bit number 57).
Switch 3 transmits on byte 7, bit 2 (absolute bit number 58).
Switch 4 transmits on byte 7, bit 3 (absolute bit number 59).
Switch 5 transmits on byte 7, bit 4 (absolute bit number 60).
Switch 6 transmits on byte 7, bit 5 (absolute bit number 61).
Switch 7 transmits on byte 7, bit 6 (absolute bit number 62).
Switch 8 transmits on byte 7, bit 7 (absolute bit number 63).

Switch 9 transmits on byte 6, bit 0 (absolute bit number 48).

Switch 10 transmits on byte 6, bit 1 (absolute bit number 49).
Switch 11 transmits on byte 6, bit 2 (absolute bit number 50).
Switch 12 transmits on byte 6, bit 3 (absolute bit number 51).
Switch 13 transmits on byte 6, bit 4 (absolute bit number 52).
Switch 14 transmits on byte 6, bit 5 (absolute bit number 53).
Switch 15 transmits on byte 6, bit 6 (absolute bit number 54).
Switch 16 transmits on byte 6, bit 7 (absolute bit number 55).

Switch 17 transmits on byte 5, bit 0 (absolute bit number 40).
Switch 18 transmits on byte 5, bit 1 (absolute bit number 41).
Switch 19 transmits on byte 5, bit 2 (absolute bit number 42).
Switch 20 transmits on byte 5, bit 3 (absolute bit number 43).

In PCM2 a CAN input for a dedicated switch can be configured to display 0 or 1 when toggling
between ON and OFF. When reading data from the CAN bus, any switch position can be allocated
to any bit position in the CAN input byte. Having the CAN input to toggle between 0 and 1, allocate
the switch status from the CAN bus to bit position 0, leaving all other bits unallocated in the byte.

OBR Control Systems Inc
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Again, with PCM2 for example, to define a CAN input for switch 1, you can proceed this way:

Define the identifier for the byte in which to look for MSP key status.
NOTE: Maximum value is 7FF when using an 11 bit identifier.
Do not assign any other data channels to this byte.

Low Byte

In section Low Byte un-tick “Bit Selection OR Byte W Bit Selection OR Bytes Seiection [5yie7 -]

Selection”. Bl BB E--E--E - Bl E
Click on the arrow down and select the byte 7 n g
containing the data information, byte 7. 50
Now tick the box “Bit Selection OR Byte Selection”. | 2
Click on the first bit window, “0”, and select “56”. — — _EE =

Deselect reading of data from bits 1, 2, 3, 4, 5, 6 and m—r
7 by selecting the option “- -“ from the scroll down NG | 2
menu for each of these bits.

An easy way to proceed is to click once on one of the bit windows, then press END (now
the selection “- -“ is displayed). Using the TAB key jump to the next bit, press END and then
the TAB key again etc.

The channel will display “0” when switch 1 is not activated and it will display “1” when the
switch is activated.

Repeat the configuration for the other MSP keys, replacing the absolute bit value in bit position 0
with the absolute bit number from the channel you are configuring.

If you want the CAN input to display the decimal number related to its position within the byte you
can alternatively configure the low byte this way, for example for switch 13:

Define the identifier for the byte in which to look for switch 13 status.
Do not assign any other data channels to this byte.

Low Byte

In section Low Byte un-tick “Bit Selection OR Byte ¥ Bit Selection OR Bytes Selection [5yi=6 <]

Selection”. BB AR R
Click on the arrow down and select the byte 7 b o
containing the data information, byte 6. 50

Now tick the box “Bit Selection OR Byte Selection”. | 52 e

Click on the fifth bit window, “4”, and select “52”.
Deselect reading of data from bits 0, 1, 2, 3, 5, 6 and 7 by selecting the option “- -“ from the
scroll down menu for each of these bits.

An easy way to proceed is to click once on one of the bit windows, then press END (now
the selection “- -“ is displayed). Using the TAB key jump to the next bit, press END and then
the TAB key again etc.

The channel will display “0” when switch 13 is not activated and it will display “16” when the
switch is activated.
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1.5.1 Standard CAN Protocol — Receive switch status from PCM2

The green LED’s can be controlled either by the MSP by pressing a switch having selected “Local”
in the MSP switch configuration or by a confirmation received from the powerbox that the related
output is switched on. This is done by selecting “Leg RX".

NOTE:
To activate this feature in the membrane controller, you have to add the constant decimal value of
“10” (or “OA” in hex) in byte 0 in the identifier transmitting the switch status from the powerbox.
The green LEDs are controlled by bit values in bytes 3, 2 and 1.
MSP will turn ON a LED if the received value is “1” and OFF if the

CAN-Bus Export Configuration - CAN Bxport 01 =

received value is “0”. T
canvaus T
In PCM2 use the CAN Export to configure transmission of the N ——
output switch status to the membrane panel: N ———
e Name the package. afarst [ ]
e Select CAN bus on which the MSP is communicating. e  fw
e Set destination address (this must correspond with the i
receive address specified in MSP software). AR v Conouan SNSRI e =
NOTE: Maximum value is 7FF for an 11 bit identifier. e
e Select 11 or 29 bit identifier used. beswasnte [T mbtasres
e Select update interval in milliseconds. [
e Click in byte 0 and select Constant Value, select “10”. | i e (s [ s [ s s s
¢ Click on byte 3 and select “Output On/Off” as byte format. |
e For each bit select the output to monitor on MSP. | B: Mﬁ
e Continue this configuration on byte 2 and 1. o G
To control the green LED’s, the output switch status, transmitted | B %
from an external system, must be configured this way: S LR
e Green LED on switch #1 receives on byte 3, bit 0. '
e Green LED on switch #2 receives on byte 3, bit 1. I e e | 2e )
e Green LED on switch #3 receives on byte 3, bit 2.
e Green LED on switch #4 receives on byte 3, bit 3.
e Green LED on switch #5 receives on byte 3, bit 4.
e Green LED on switch #6 receives on byte 3, bit 5.
e Green LED on switch #7 receives on byte 3, bit 6.
e Green LED on switch #8 receives on byte 3, bit 7.
e Green LED on switch #9 receives on byte 2, bit 0.
e Green LED on switch #10 receives on byte 2, bit 1.
e Green LED on switch #11 receives on byte 2, bit 2.
e Green LED on switch #12 receives on byte 2, bit 3.
e Green LED on switch #13 receives on byte 2, bit 4.
e Green LED on switch #14 receives on byte 2, bit 5.
e Green LED on switch #15 receives on byte 2, bit 6.
e Green LED on switch #16 receives on byte 2, bit 7.
e Green LED on switch #17 receives on byte 1, bit 0.
e Green LED on switch #18 receives on byte 1, bit 1.
e Green LED on switch #19 receives on byte 1, bit 2.
e Green LED on switch #20 receives on byte 1, bit 3.
OBR Control Systems Inc Telephone : +1 (248) 672-3339 ole.buhl@obrcontrolsystems.com
32233 West 8 Mile Road www.obrcontrolsystems.com
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1.5.2 Standard CAN Protocol — Receive fault status from PCM2

The red LED’s are intended to be controlled by an error status received from the powerbox.

This is done by selecting “Leg RX”.

NOTE:

To activate this feature in the membrane controller, you have to
add the constant decimal value of “10” (or “0OA” in hex) in byte 0 in
the identifier transmitting the switch status from the powerbox.
The red LEDs are controlled by bit values in bytes 7, 6 and 5.
MSP will turn ON a LED if the received value is “1” and OFF if the
received value is “0”.

To detect a failed PCM2 output an event for each output must be configured.

In PCM2 define an event this way:
e Select Event Type as Input Follow.
¢ Name the event, for example Fault LPO1.
e Select the input as the Fault for the actual output, for
example called Fault LPO1.
e Set the threshold for detecting an error to “>1”.
e Set the threshold for detecting no fault to “<2”.
e Click Save.

In PCM2 use the CAN Export to configure transmission of the
output switch status to the membrane panel:

e Name the package.

e Select CAN bus on which the MSP is communicating.
e Set destination address (this must correspond with the
receive address specified in MSP software).

NOTE: Maximum value is 7FF for an 11 bit identifier.
Select 11 or 29 bit identifier used.

Select update interval in milliseconds.

Click in byte 0 and select Constant Value, select “10”.
Click on byte 7 and select “Events 0 - 255” as byte format.
For each bit select the fault event to monitor on MSP.
Continue this configuration on byte 6 and 5

CAN-Bus Export Configuration - CAN Export 01 =
il

Name ’W
CAN-Bus [eansss 4]
Destination 0x | 784 29 bit address [
Send every (ms) |20

sye7 | sys | Byes | eye4 [ mves | eve2 | mves | eveo

Byte Format. |Constant Value .l
N

Event Type et

Event Name | Fault LPO1

Source Input |Fault-LP 01 -

Turn On When InputIs | - 1
Turn Off When InputIs |< A I z

Event 1 Mone
¥ = s
CAN-Bus Export Configuration - CAN Export 01

Name W
CAN-Bus [eaves2 =]
Destination 0x | 78% 29 bitaddress [
Send every (ms) | 100

| ByteFomat  [eventso-255 %

| Bito P T —
| Bit1 Fanipz <
Bit2 [Fautitpos <
| Bit3 Fanpon o
Bit4 [FaunitPos |
Bits [Fautips =
Bit6 Fauniper o
Bit7 [FaunitPos =

Copy From
| ~| copy Delete | Save

To control the red LED’s, the output error status, transmitted from an external system, must be

configured this way:

Red LED on switch #1 receives on byte 7, bit 0.
Red LED on switch #2 receives on byte 7, bit 1.
Red LED on switch #3 receives on byte 7, bit 2.
Red LED on switch #4 receives on byte 7, bit 3.
Red LED on switch #5 receives on byte 7, bit 4.
Red LED on switch #6 receives on byte 7, bit 5.
Red LED on switch #7 receives on byte 7, bit 6.
Red LED on switch #8 receives on byte 7, bit 7.

Red LED on switch #9 receives on byte 6, bit 0.
¢ Red LED on switch #10 receives on byte 6, bit 1.
e Red LED on switch #11 receives on byte 6, bit 2.
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Red LED on switch #12 receives on byte 6, bit 3.
Red LED on switch #13 receives on byte 6, bit 4.
Red LED on switch #14 receives on byte 6, bit 5.
Red LED on switch #15 receives on byte 6, bit 6.
Red LED on switch #16 receives on byte 6, bit 7.

Red LED on switch #17 receives on byte 5, bit 0.
Red LED on switch #18 receives on byte 5, bit 1.
Red LED on switch #19 receives on byte 5, bit 2.
Red LED on switch #20 receives on byte 5, bit 3.

1.5.3 Speed / Termination / PCM Select

Set the CAN bus baud rate to suit the installation. The speed can be set to values between 10
kbps and 1 Mbps.

Tick the box “Terminated” to terminate the MSP CAN bus. This will enable a 120 Ohm resistor
between CAN High and CAN Low.
Remember, the CAN bus must be terminated at its two extremities by a 120 Ohm resistor each.

It is extremely important to terminate the CAN bus with the correct number of resistors!

Tick the box “Use with old PCM” to switch to enable the standard CAN mode in parallel with the
advanced mode.
Please see section 11.5 for a description of the two strategies.

1.5.4 Panel Transmit

Use this section to define the addresses in which the panel sends commands to external systems.
MSP can control two PCM’s independently.

MSP uses the advanced protocol #1 for communication with the PC tool, but this can be shared
with a PCM2.

A second option is to use “ID2” to transmit data from MSP.

ID1 is used for communication with the tool and a primary PCM2 in advanced CAN mode.
ID2 is used for communication with a secondary PCM2 in advanced CAN mode.

If the box “Use with old PCM” is ticked, MSP will transmit data using the standard protocol, too.

Leg ID1 is used for communication with a primary PCM2 in standard CAN mode.
Leg ID2 is used for communication with a secondary PCM2 in standard CAN mode.

Data addresses have to be entered in HEX. Please note that the lower address number, the higher
the transmission priority. Maximum value is 7FF when using an 11 bit identifier.
Addresses can be selected having either 11 or 29 bit identifiers.

1.5.5 Panel Receive

Use this section to define the addresses in which the panel receives commands from external
systems to control the green and red LED’s.

MSP uses the advanced protocol #1 for communication with the PC tool, but this can be shared
with a PCM2.
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A second option is to use “ID2” to receive data from external systems.
ID1 is used for communication with the tool and a primary PCM2 in advanced CAN mode.
ID2 is used for communication with a secondary PCM2 in advanced CAN mode.

If the box “Use with old PCM” is ticked, MSP will transmit data using the standard protocol, too.

Leg ID1 is used for communication with a primary PCM2 in standard CAN mode.
Leg ID2 is used for communication with a secondary PCM2 in standard CAN mode.

Data addresses have to be entered in HEX. Please note that the lower address number, the higher
the transmission priority. Maximum value is 7FF when using an 11 bit identifier.
Addresses can be selected having either 11 or 29 bit identifiers.
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1.6 CAN Bus Export
This section is used for configuring the extended CAN bus export, selected in section XTRA on the
“Switches” tab.

It is also used to export data from the 3 analogue inputs
and the panel battery voltage.

Overview I Switches I CAN-Bus  CAN-Bus Export ]Misc ] Monitor ]

CAN Export CAN-Bus Export 2 -

It is possible to assign up to 8 individually selectable CAN et i | B 23 it

IdentIerI’S fOI’ thIS export W sendonChange [ Send Periodically (ms) | 500
Maximum value is 7FF when using an 11 bit identifier.

Enter the identifier in hex, for example 0x500. FORT HE
BytesO  [Switch Value MSB | [switch 1 |
Tick the box “29 bit” ONLY if a 29 bit identifier is required. Bytss1  [Sitch Vabe 53 =l Jswitch =
ngve thg box empty if the system uses a conventional 11 gecz  [rone S E
bit identifier. Bytes 3 [snitch Value LS8 | |snitch 1 |
Select whether to change CAN data only when pressinga ~ ~=* "™ =k -
switch or to send periodic updates. S-o R =l o E
A combination of both can also be selected. Bites6  [Group Vaue MSEB = ]
Bytes 7 |Group Value LSB j |Group 8 j

It is recommended to use only “Send Periodically”
when any of the analogue channels are assigned for export.

In Format it is possible to define the type of CAN export, using one or two bytes:
- Switch value LSB
Select to send switch data having values between 0 and 255.
- Switch value MSB
Select to send switch data having values between 256 and 65535
- In Value select which switch to assign to this export.

Note:

If it is required to send switch values at any value between 0 and 65,535 bits arrange the export so
that the lower byte is the MSB and the higher number is LSB (for example as bytes (0,1) = (Switch
MSB,Switch LSB) — this is the Motorola format.

If the data is required in the Intel format then arrange the export as for example bytes (0,1) —
(Switch LSB,Switch MSB).

- Group value LSB

Select to send group data having values between 0 and 255.
- Group value MSB

Select to send group data having values between 256 and 65535
- In Value select which group to assign to this export.

Note:

If it is required to send group values at any value between 0 and 65,535 bits arrange the export so
that the lower byte is the MSB and the higher number is LSB (for example as bytes (0,1) = (Group
MSB,Group LSB) — this is the Motorola format.

If the data is required in the Intel format then arrange the export as for example bytes (0,1) —
(Group LSB,Group MSB).

- Constant value
Select any value 0..255 from the drop down menu in Value.
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- Analogue Inputs

The 3 available analogue channels all have a 10 bit resolution. This means that the data resolution
splits the 0...5,000 mV sensor range into 1024 steps and requires 2 bytes (a word) to send this
data.

If data space has to be as compact as possible, then select to export the data with an 8 bit
resolution. This means that the data resolution splits the 0...5,000 mV sensor range into 256 steps
and requires 1 byte to send this data.

File Device Interface Product Help

- Analogue value 8 bits

Select to send 0..5.0 V sensor data having values Overvien | Swiches | CANOus. GV Boart [t | Mortor |
between 0 and 255 bits. caBpot  [CANBsBpot1 <

- Ahalogue value Destination Ox | 500 I 29Bit Address
Analog lue LSB o

Select to send 0..255 bits of the 1024 bits representing
5,000 mV sensor data

I¥ sendon Change [ Send Periodically {ms) | 500

- Analogue value MSB FORMAT YALE
Select to send 256..1023 bits of the 1024 bits Byies0  [anslopue vaie 81t =l [aoge et =]
representing 5,000 mV sensor data Bytes 1 |Analogue Value Ms8 -l [anaiogue 1nput 2 - |

- In Value select which analogue sensor input to assign to Bytes2  |Analogue value LS5 ERCTETEE
this export, being sensor 1,2, 3 or battery voltage. St o =g 7|

Note' Bytes 4 |Ana|ogue Value LSB LJ |Ana\ogue Input i Li

If it is required to send analogue values at any value s one =k =z

between 0 and 1,023 bits arrange the export so that the B = o ket =] |doguetrputs x|

lower byte is the MSB and the higher number is LSB (for Byes7  [anslogue value 8bit =] [andoguetputt -]

Analog

example as bytes (0,1) = (Analogue MSB,Analogue LSB) plripilie
— this is the Motorola format. =]
If the data is required in the Intel format then arrange the

export as for example bytes (0,1) — (Analogue LSB,Analogue MSB).

Exporting the MSP battery voltage on CAN, please use this scaling:

- Exporting battery voltage as single byte value please scale using 29.4 as a multiplier and then
divide by 256.

- Exporting battery voltage as a word (2 bytes) value please scale using 29.4 as a multiplier and
then divide by 1024.
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1.7 Miscellaneous Functions

This tool Support software Overview | Switches | CAN-Bus | CAN-Bus Export  Misc ]Monitor |
for both hardware version

of the CAN controller. MsP 1 msp2
MSP 1 covers hardwa re Mormal LED Level |6 | Alternative LED Level |3 ||| Mormal LED Level | 150 = |  Alternative LED Level |30 =
VerSIOn 1 . Normal EL Level 6 | Alternative EL Level 4 - Mormal EL Level 150 = |  Alternative EL Level 50 -
MSEZ covers hardware i tpnee [~ e
version 2 Ana:ogue Input 2 432

. . wi [ueHs  ~] A Input 3 826
The MSP panel is backlit === 16T bR

. wi -

by an electro luminescent =" HETE
|ayel’ [v send Update On Switch Change

It is possible to adjust the ' SendPeriodcUpdate

brightness of the EL layer  urdatePeriod ms) |50

and of the LED’s

individually in 8 steps for MSP1, but in 255 steps for MSP2.

MSP1
Selecting number 7 sets the brightest levels while selecting 0 turns the backlight off and dims the
LED’s to their minimum intensity.

MSP2
With the current CAN controller the brightness of EL and the LEDs are adjustable in up to 255
steps.

For both MPS1 and MPS2 it is possible to assign an alternative intensity level to be selected
automatically when pressing one of the membrane switches — typically the light switch. This way
the brightness will be dimmed when lights are turned on for night driving.

In addition, with MSP2 it is also possible to adjust the brightness via CAN.

The command sent to MSP2 must be using the ID specified under CAN Bus for Legacy Receive.
Byte 0 must be the constant value of 52 (or 34 in hex) to enable the adjustment in MSP2.

The value in byte 1 can vary between 0..255 to adjust the brightness of the LEDs.

The value in byte 2 can vary between 0..255 to adjust the brightness of the EL panel.

Set brightness
command
784h 8 34 EF 80 00 00 00 00 00 Wait 38 Manual
LED brightness EL panel
(0-255) brightness
(0-255)
The four windows in this section shows the sensor value for each of the 3y 40que thput 1 115
analogue inputs and battery voltage. All inputs are 0..5 Volts with a 10 bit  analogue 1nput 2 432
resolution, the values are displayed as 0..1023 bits. Analogue Input 3 827
The battery voltage scaling uses a multiplier of 29.4 and a divisor of 1024,  EBattery Voltage 420

Tick the box “Send Update on Switch Change” to send a CAN message as soon as a switch is
activated.

Tick the box “Send Periodic Update” to send CAN packages at a selected time interval.

Enter the time interval in milliseconds.
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1.8 CAN Bus Monitor

A CAN bus analysing tool is included in the PC tool.

By default the monitor displays the load on the actual CAN bus.
The monitor is only active once the “Monitor On” box is ticked. I

Tick the box “Monitor On” to display the data detected on the bus.
The analyser displays all traffic on the bus it is connected to.

It is possible to filter the messages so that only selected
CAN messages are shown. To activate this feature tick the
“Filter On” box.

Next click the button “Filter” and type the required CAN
identifiers in hex. The CAN monitor will now only display
messages having the selected identifiers.
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2 Steering Wheel Controller

The steering wheel controller is a very compact controller, converting digital and analogue inputs to
CAN. It is small enough to fit inside a steering wheel, measuring just 55 mm in diameter and only
requires a 4-wire connection to include it in the car wiring, considerably simplifying wiring of the
steering wheel.

The SWC has inputs for up to 20 switches and 3 analogue inputs (5 in the extended version) and
24 LED drivers. Communication, programming and terminating is done via the CAN link and it can
be programmed to communicate on any address.

It is fitted to the steering wheel by 2 x M3 screws and has a total thickness of 13 mm.

The steering wheel controller shares software with the membrane switch controller.
Please refer to section 13 for general software description.

Specifications:

- 4 x 5 input matrix for up to 20 switches.

- 3 analogue inputs, 0..5 Volts and 10 bit resolution.

- 1 CAN port with software selectable termination resistor.

- 24 LED outputs, max 30 mA each and software controlled brightness.
This is for 24 mono colour LED’s, use of RGB diodes are planned for the future

- VREF supply for LED's and analogue sensors; 5.0 Volts, max 350 mA.

- Power supply 7..30 Volts.

- Board diameter 55 mm.

- 1 mm diameter holes for soldering connections, 3 mm pitch.

- Board thickness 13 mm.

Layout:
Digital inputs are arranged in a 4 x 5 matrix:
3 1
K- D
J43 1
KC-2 D
s 1
KiC-2 D
=4 1
KC-1 D
Wi of ol o2 a3 03 SN 04
- E B [
w1 WS D5 SWE ) WT o7 SWE o8
i [Pl e [ [
KR =Wa o SWHa oia Wit Dil SWi2 iz
J50 D 1 r l_
e W12 D13 SN2 Cia WIS Dis SWi1g Dia
w i L s [ [
i ST o7 SW13 D13 IN1E D19 SW20 D20
448 1
KR-5 D
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All switch inputs can be configured as latching or momentary in the software.
This means that using momentary acting switches it is possible to control the switching in two

different ways:

¢ Set as momentary, the SWC registers the signal ON as long as the switch is pressed.
e Set as latching, press the switch once to turn ON, press the switch again to turn OFF.

Using this setup the diodes shown in the diagram are not required.

Some installations are done by using conventional toggle switches. These switches will provide a
constant trigger signal. To avoid any unintended switching the diodes shown in the diagram must

be used.

Using these toggle switches all iISWC inputs must be set to be momentary inputs.

The SWC shares the software with our MSP.

Connections:

8 J48 J4 7
1 g7y 4 T§
15 J50% ]
45 U39 J8Y N
1 4 & "'._
Jiae )L 440 &
'\.Ia UE.-;.- L _HJ'| 3
ol & ] 13 J&5 \TY
-Il ¥ 1; g & l: I'J— )
FIX HOLE + FIX HOLEH
JIyp w27 J29
J16 J28 £30 -
J17ER @3
% " 131
L - .IE:-l ._."‘-‘I .
a3 39 '.'lh _,.-""
a:'ll-“_ _:\.-Ed J35 - b
JZE. JEL
Jre- WJZe g 3T
Pin Name Description
J1 LED -2 SWITCH 2 LED
J2 LED-3 SWITCH 3 LED
I3 LED-5 SWITCH 5 LED
14 LED-7 SWITCH 7 LED
J5 LED-9 SWITCH 9 LED
J6 LED - 10 SWITCH 10 LED
17 LED - 12 SWITCH 12 LED
18 LED- 14 SWITCH 14 LED
J9 LED - 15 SWITCH 15 LED
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Pin Name Description

J10

J11 LED - 16 SWITCH 16 LED

J12 LED -1 SWITCH 1 LED

J13 LED-4 SWITCH 4 LED

J14 LED - 17 SWITCH 17 LED

J15 PRG MCU Programming Header

J16 LED - 19 SWITCH 19 LED

J17

J18

J19

J20

J21 GND Ground connection for SWC Power/All connections

122 Vbatt Positive connection for SWC Power

123

124 Vbatt Positive connection for SWC Power

J25 +5V 5V Reference and LED indicators

126 +5V 5V Reference and LED indicators

127 LED - 18 SWITCH 18 LED

J28 LED - 20 SWITCH 20 LED

129 CAN-H CAN Bus High signal

J30 CAN-L CAN Bus Low signal

J31 GND Ground connection for SWC Power/All connections

132

J33 AN-2 Analogue Input 2

134 LED -6 SWITCH 6 LED

135 AN-1 Analogue Input 1

136 AN-3 Analogue Input 3

137

138

J39 LED - 13 SWITCH 13 LED

J40 LED- 11 SWITCH 11 LED

Ja1 GND Ground connection for SWC Power/All connections

142 KC-3 Keyboard Matrix Column 3

143 KC-4 Keyboard Matrix Column 4

Ja4 KC-1 Keyboard Matrix Column 1

145 KC-2 Keyboard Matrix Column 2

J46 KR-4 Keyboard Matrix Row 4

147 KR-2 Keyboard Matrix Row 2

148 KR-1 Keyboard Matrix Row 1

J49 KR-5 Keyboard Matrix Row 5

J50 KR-3 Keyboard Matrix Row 3

J51 LED-8 SWITCH 8 LED
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