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1. Introduction

MVLRX laser receiver module from Multivisions Oy is a robust measuring device for different types of
machinery. Typical application is e.g. on a construction site for getting the base level from site’s planar
laser and forwarding the information to a machines navigation/control system.

The module detects laser beams and calculates the beam’s position on 3 mm resolution. The module in-
cludes RS-232 and CAN bus interfaces for data transfer. The measurement data is available on both in-
terfaces. The output gives the beam position in millimeters from the module’s center line (-95...+95mm).
Currently the module supports CANopen protocol on the CAN bus. In addition there are 4 digital out-
puts (+24 V / 3 A) and four PNP-type digital inputs, which can be used to control external devices, for
example warning signals, horn etc. (with customer-specific software).
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CAN bus connectors
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Figure 1.Standard casing for module.

The module is designed for harsh environments. The power supply is protected against reverse voltage
connection, overvoltage and over current. CAN bus interface can tolerate short circuits to ground or +24

Laser detection window

V. The enclosure is sealed to IP65 protection class and can be delivered with IP67 rating if desired.
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2. Specifications

2.1 Laser detection
The module can detect continuous or pulsed laser beams, generated by e.g. a rotating laser. The detec-

tion wavelength in the standard module is 300...1200 nm. Special versions for other wavelengths and
different viewing schemes (360° looking) are also available on request.

2.2 Connectors
The module connectors and jumper locations are shown in Figure 2.

Jz5
J1 ... J23 J%G J27 J24

(m o]

Figure 2. Module connector layout.

2.2.1 Connectors J1...J23

Connector Description

il DOUT 3

2 GND

33 DOUT 2

N GND

J5 DOUT 1

J6 GND

J7 DOUT 0

NS GND

X +24V

J10 DIN O

J1 DIN 1

J12 DIN 2

J13 DIN 3

Ji4 GND

Ji5 CAN_HI

J16 CAN_HI

a7 CAN_LO

Ji8 CAN_LO

J19 CAN SHIELD

J20 +24V SUPPLY

J21 +24V SUPPLY

J22 GND

J23 GND
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2.2.2 Connector J24: RS-232

pinl

Pin

Description

NC

RxD

GND

GND

O WN P

D

6

NC

NC = Not Connected

2.2.3 Jumpers 25 & 26 CAN bus termination

When these jumpers are set (jumper pins shorted together), a 120 ohm resistor is connected between
the CAN bus lines, i.e. the CAN bus will be terminated at the module.

2.2.4 Jumper 27

The jumper 27 can be used to enter the bootloader mode, which is used to upgrade software for the
module. When the jumper is set, the bootloader mode is entered when the card is powered up. See next
chapter for more information about the bootloader mode.

2.2.5 CAN bus connectors

In the standard assembly the module has two connectors for CAN bus and power supply. Connector
type is ITT Cannon’s CA3102E14S-2P-F80. Other connectors can be supplied on request, and the mod-

ule can be supplied also without connectors.

Pinout of the standard connector

Pin Description

A +24V SUPPLY

B GND

C CAN_HI

D CAN_LO
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2.3 Casing

The standard casing is molded aluminium and has a protection class IP65. Module dimensions and
mounting points are shown in Figure 3.

250
238

80 | 52

52

40
10

24.8 a7.4

Figure 3. Casing dimensions and mounting points.

2.4 Electrical Specifications

Operating voltage range 9-32V
Digital input type PNP (default), NPN available on request
Digital output type PNP, auto-protected MOSFET
Digital output maximum load current 3A
Laser wavelength 300...1200 nm
MULTI
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3. Serial interface (RS-232)

3.1 Serial protocol

The serial interface includes a simple ASCII protocol which can be used to set module node id, CAN
baudrate and to read current settings from the module. The protocol has been kept as ASCII to enable
usage of the protocol without any special software. Standard terminal software, like HyperTerminal or
Tera Term Pro can be used for changing settings or reading data from the module. The terminal settings
are:

Baud rate 9600

Data bits 8

Parity none

Stop bits 1
Handshaking XON/XOFF

The serial frame format is:

BOF | |CMD || PAR | | VAL | | EOF LF
Description of the fields:

Field Description Value Hex value

BOF Begin Of Frame # 0x23

CMD Command S=Sat 0x53
R = Read 0x52

PAR Parameter T = Continuous data transfer 0x54
G = Bootloader mode 0x47
R = Factory settings 0x52
S = Settings 0x53
N = Node ID Ox4E
B = CAN baudrate 0x42

VAL Value For on/off settings:
t=true 0x74
f=fadse 0x66
For numerical values:
numerical value

EOF End Of Frame ! 0x21

LF Line Feed <LF> 0x10
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3.2 Module commands

The module includes the following serial command set:

Setting / function Serial command Value range
(xxx = new value)
CAN baudrate #SBxxx! 10 = 10 kbit/s
20 = 20 kbit/s
50 = 50 kbit/s
100 = 100 kbit/s
125 = 125 khit/s
250 = 250 khit/s
500 = 500 khit/s
1000 = 1 Mbit/s
CAN nodeid #SNxxx! 1-127
Show current settings #RS!
Bootloader mode #SG!
Factory settings #SRxxx! t = true, restores factory settings
(nodeid = 127, baud rate = 125 khit/s)
Serial datatransfer #STXxx! t = true, starts sending angular data

f = false, stops sending of angular data

Examples:
#SG!
#STt!
#SB250!

#RS!

3.3 Bootloader

The module includes a bootloader software, which can be used to upgrade the module application soft-
ware. The bootloader can be activated with the jumper 27, by setting the jumper and powering up the
card. The second option is to activate the bootloader using a serial command #SG!

Enter bootloader mode

Start sending data from serial port
Set CAN baud rate to 250 kbit/s

Show current settings

How to get to bootloader menu:

¢ connect RS-232 cable between J24 and a PC

e start a terminal program on the PC. Set terminal settings to following:

Baud rate
Data bits
Parity

Stop bits
Handshaking

» NOTE: it is essential for the bootloader that XON/XOFF -handshaking is used, because the boot-

9600

8

none

1

XON/XOFF

loader uses it for serial buffer handling.

e set jumper J27

* connect power to the module
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* now the bootloader menu should be shown on the terminal screen:

68HCO08AZ60 bootloader V0.9
Tampere Multivisions Oy
Copyright (C) 1999

d - Download program
e - Erase FLASH
g - Execute application

Enter command:

The user application area (current module application software) can be erased using the command e
and a new application can be loaded using the command d . If the application area is not erased, the
bootloader won’'t accept the new software and it will return to this menu. Press ‘e’ to erase the Flash
contents. When the memory is erased, the bootloader returns to this menu. After that power off the
module, switch the power back on, and you are ready to download new software.

The software download is started by pressing d key. After that the bootloader asks you to send the new
application. Send the application as a text file (Motorola S19 file). For example, with a terminal program
Tera Term Pro, select menu 'File’, then 'Send file’ and select the file from the list (mvlrx.s19’). After the
download is complete, the bootloader returns again to the menu. After that switch once more power off
and on again, and the new application will start up.

. CANopen interface

4.1 ect dictionar

Object dictionary of MVLRX is shown in table 1. Object dictionary entries are not described in full de-
tail, only the objects that need further explanation are described there. Objects in manufacturer specific
area (2000h - 20004h) are described in detail in the following chapters.

able 1. bect ictionar o R -C -
Index | Object Type Access m/ol Comment
(hex)
1000 Devicetype UNSIGNED32 ro M (DS-301)
1001 Error register UNSIGNEDS8 ro M (DS-301)
1003 Perdefined error field RECORD ro (0]
1005 COB-ID SYNC UNSIGNED32 rw o]
1010 Store parameters UNSIGNED32 w (0]
1011 Restore default parameters UNSIGNED32 rw (@]
1014 COB-ID EMCY UNSIGNED32 rw o]
1016 Heartbeat consumer time RECORD rw (0]
1017 Heartbeat producer time UNSIGNED16 rw (0]
1018 [dentity RECORD ro M (DS-301)
1029 Error behavior RECORD w (0] See[2]
1400 RPDO 1 communication parameter RECORD rw M (DS-301)
1600 RPDO 1 mapping parameter RECORD rw M (DS-301)
1800 TPDO 1 communication parameter RECORD w M (DS-301)
1A00 TPDO 1 mapping parameter RECORD rw M (DS-301)

1Mandatory / Optional
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Index | Object Type Access m/ol Comment
(hex)
2000 Laser beam’ s position INTEGER16 ro - Detected beam position in

mm’ s from the module
center line (-95...+95mm)

2001 Beam detected UNSIGNED8 ro - 0 = laser beam not detected
1 = laser beam detected

2002 Digital outputs UNSIGNED8 rw - Digital outputs

2003 Digital inputs UNSIGNEDS8 ro - Digital inputs

2004 Laser pulsed UNSIGNEDS8 rw - 0 = Continuous beam

1 = Pulsed beam e.g.
rotating plane laser

2005 Laser pulsed inhibit time UNSIGNED16 rw - Time in milliseconds when a
new laser beam must be
detected (used with the
pulsed beam detection)

5F00 Boot - up behavior UNSIGNEDS8 rw - 0= Don't send boot - up
message
1 = Send boot - up message

301 = mandator Ci 301 C No en device ro ile
4.2 efault mapping

The module has the following default PDO mapping:

Transmit PDO

PDO # | Objects | Object names Comments
1 2000 Laser beams position
2001 Beam detected
2003 Digital inputs

Receive PDO

PDO # | Objects | Object names Comments ||
1 2002 Digital outpus ||

4.3 C open features

The module includes the eartbeat protocol for monitoring the module. The object 1017 (Heartbeat pro-
ducer time) sets the heartbeat message transmission interval in milliseconds. The minimum interval is
10 ms, and the maximum is limited by the object to 65 s (65535 ms). When the heartbeat producer time
is set, the module will immediately start sending the heartbeat messages indicating the module state.
When object 1016, subindex 1 (Heartbeat consumer time ) is set the module starts listening Master’s
heartbeat messages according the ID set on the object. If the module doesn’t receive configured heart-
beat message within the configured time window, a eartbeat e ent occurs. During this event module
outputs and state are set according to the Error be a ior object.

The e ault transmission t pe is 255. The transmission type can be either synchronous (types 1
- 127) or asynchronous (type 254 supported). When the asynchronous transmission type is selected, the
transmission interval is set by the object 1800 (TPDO1 communication parameters), subindex 5 (event
timer). When the e ent timer value is set to a non- ero value, the value sets the transmission interval
in milliseconds. Minimum value is 10 ms, and maximum is limited by the object to 65 s.
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Communication parameters can be changed using SDO transfer, including PDO ID, transmission type
and event timer values. The inhibit time is not implemented. The PDO mapping cannot be changed, it is
permanently set to the default mapping. The module includes EEPROM-based storage for the module
parameters, and the communication parameters can be store on the EEPROM array using the ob-
ject 1010. Also application parameters can be stored by using the subindex 1 (all parameters) when
writing to the object 1010. This saves the objects 2000, 2001, 2003, 2004, 2005 and 5F00 values. De-
fault parameters for the communication parameters can be restored by using the object 1011. The de-
fault parameters are:

* TPDO ID according to the default PDO ID allocation scheme (0x180 + node id)
e TPDO transmission type 254

* TPDO event timer O

* RPDO ID according to the default PDO ID allocation scheme

The module must be restarted in order to get the new settings into operation.

. References
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Version 4.01
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