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1. Introduction

SW Development Kit Description

MLX81200
BLDC Motor Controller

This document is intended to give a brief introduction of the different parts of the SW Development kit for the
ASSP MLX81200. The aim of this document is to support a fast start up with this kit. Besides this document,
several other important documents are necessary for a deeper understanding of more detailed development

issues.

The most important documents related to the MLX81200 are:

MLX81200 Datasheet

MLX82001_Product_Specification

Melexis development system

GNU C-Compiler GCC

Melexis emulator (flash programming SW)
Melexis emulator SW

MIx16 C-Debugger

MIx16 CPU Simulator

MIx16X8 Data book

Melexis Lin Master documentation
MelexCM LIN API (including required SW files)

MLX81200 BLDC Demo Kit firmware

-detailed description of the chip with all functions and features

-MelexCM Datasheet and underlying documentation of
different blocks included in the MLX82001

-MLX Assembler, Linker, Obgen, Tabgen description
-GCC User's Manual, incl. AS, LD and Getting Started Doc

-description of the Emulator

-Debugger User’'s Manual
-description of the Simulator

-explanation of the MIx16X8 microcontroller
core and the instruction set

-description of the Melexis USB LIN Master
-detailed description of the MelexCM LIN API

-MLX81200_SWDesignDescription_x.pdf

AppNote_MLX81100_MLX81200_Reflashing_on_module_x.pdf

ApplINote_Flash_over_pin_LIN_x.pdf

MLX81200 SW Development kit
Author: ERE
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2. Contents of the MLX81200 SW Development kit

2.1. Hardware

Part Picture

MLX81200

Evaluation board

Power board

MLX81200 SW Development kit Page 4/48 Rev 1.5/12/02/09
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USB LIN Master

Mini E-MLX Emulator

BLDC Motor and
hysteresis brake

Hysteresis brake
control board

Tbl. 1 Contents Hardware
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2.2. Software

S

SW Development Kit Description

MLX81200
BLDC Motor Controller

Part

Function

Installation file

MIx16
Simulator/Emulator

Simulator/Emulator PC Software

MIx16Setup_X_Xxx_x.exe

MIx81200x.mmf

Configuration file for
Simulator/Emulator and Flash
Programmer

MIx81200Conf_x_x_x.msi

E-mlIx MM/Mini E-MLX
Emulator

Emulator Software and hardware
driver

EmixSetup_x_x_x.msi

MIx16 Interactive C
Debugger

Melexis C Debugger

MDC_Setup_x_x_x.exe

Flash Programmer
Software for E-mix MM
and Mini E-MLX

Programming software for Flash
memory

EMIXMMProgSetup_x_x_Xxx.msi

Gnu Tool chain

MIx16 C Compiler and associated
tools

MIx16_GCC_setup_x_xX_X.exe

MLX81200 SW Platform

Includes general chip operation
especially the LIN feature

Available on Softdist

Melexis USB LIN Master
Software

PC software for LIN Master

Comes with MLX USB LIN Master on CD

MLX81200 BLDC
Firmware

BLDC Firmware for the Demo kit
setup

BLDC_DemoKit_Firmware_x.zip

MLX81200 PC program

PC program to control the BLDC
firmware via LIN

MLX81200_Demokit_ PCProgram_x.exe

MLX81200 SCT

PC program to configure, build und
flash the BLDC-Demokit firmware

MLX81200_SCT_x.exe

MLX81200 Software
Source code

BLDC Firmware sources for the
BLDC Demokit

BLDC_x_Demokit.zip

Tbl. 2 Contents Software

MLX81200 SW Development kit
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3. How to use the MLX81200 SW Development kit

MLX81200
BLDC Motor Controller

The following table introduces the philosophy of the MLX SW Development kit and gives an overview about the
different options for development with the kit.

Task

Hardware

81200 specific
hardware

Required software

Software development
in Assembler

- Editor
- MIx16 Melexis Assembler

Software development
inC

- Editor
- MIx16 GCC C Compiler

Software Simulation

in Assembler

- Mini E-MLX Emulator

: -PC - MIx16 Simulator

in Assembler

io(f:tware Simulation e - Mix16 C Debugger
In-Circuit Emulation -PC - Mix16 Simulator

- Evaluation board

- MIx16 Emulator
- 81200x.mmf configuration file

In-Circuit Emulation
inC

-PC
- Mini E-MLX Emulator

- Evaluation board

- MIx16 Simulator
- MIx16 Emulator
- 81200x.mmf configuration file

Quick HW Test

-PC
- Mini E-MLX Emulator

- Evaluation board

- MIx16 Simulator

- MIx16 Emulator

- 81200x.mmf configuration file

- Demo Software for the
Evaluation board

Configure, build and
program via pin LIN

-PC

-Mini E-MIx Emulator
or

-USB-LinMaster 2.0

-Evaluation board
-MLX81200 IC with
loader support

-MIx16 GCC Compiler
-MLX81200 SCT

Thl. 3 How to use the SW Development kit

MLX81200 SW Development kit

Author: ERE
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4. The Software Kit

4.1. Software Evaluation flow

S

SW Development Kit Description

MLX81200

BLDC Motor Controller

The documentation for the development tools listed above is included with those tools and is outside the scope
of this document. Despite that, a brief flow of the software development for the MLX81200 is given below in Fig.
1. Software can generally be written in Assembler or in C.

4.1.1. Software Development in Assembler language

Assembler source file(s) can be written with all common non-formatting editors. The code is then compiled with
a Melexis supplied assembler, which is customized for the MIx16X8 instruction set and supports all standard

features of other commercial compilers.

The linker will merge the object files generated by the assembler and create a final file (*.hex, *.cod). This final

*.hex file can be used in two different ways:

» for simulation purposes with the MIx16 Simulator
« forin-circuit debugging/testing (programmed to Flash)

Author: ERE

Source code file
(*.asm)

Include file

(*-h)

\ /

Assembler

Object file
(*.0bj)

Other object file(s) | |

Library

g

(*.cod)

Final CODE file

N

Hex file gen.

Final HEX file
(*.hex)

Sent to E-MLX MM

and
used for Flash
Emulation

Page 8/48

Used for Simulation
and In-Circuit
Emulation

Fig. 1 Flow of the Software Development using Assembler and Melexis tools
MLX81200 SW Development kit
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4.1.2. Software Development in C language

MLX81200

BLDC Motor Controller

Gnu has also developed a C compiler, Assembler and Linker. This tool chain supports all known features of
other common compilers. The creation of C source file(s) can be achieved with any common non-formatting

editor. The code is then compiled and linked with the above mentioned Gnu tools (see Thl. 2)

With this methodology:

» All C language based features can be used
» Assembler parts (previously compiled to object file level) can be included

« ROM and In-circuit emulation is possible on C instruction level

NOTE: The object files of Gnu and Melexis supplied Assembler are not compatible.
Therefore the Gnu provided Assembler must be used, in case Assembler sources should be included

with a Gnu C source.

Include file
(*.inc)

C Source code file

(.c)

\/

GCCC
compiler

| Assembiler file (interim) |

. ————

|
| Note:
| compiler, assembler and

: linker are made by Gnu and
| are not compatible to the

: Melexis assembler flow

(*-s)

Assembler source file

Fig. 2

MLX81200 SW Development kit
Author: ERE
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/

Assembler

Object file

(*.0)

| Other object file(s) |

/

Final elf file
(*.elf)

g

Used for Simulation
and In-Circuit
Emulation

Hex file gen.

Final HEX file
(*.hex)

Sent to E-MLX MM
and use for Flash
Emulation
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4.2. The installation of the Software Kit
4.2.1. Installation of the tools

All tools run under WinXP®. Win9x, WIinNT® and Win2000® are not supported. All programs use the standard
windows installer of WinXP®.

The following tools have to be installed:

 EmIxSetup_x_X_x.msi Emulator Software and hardware driver
 MIx16Setup_x_xx_x.exe MIx16 Simulator Software

e MDC_Setup_x_x_x.exe MIx16 Interactive Debugger

«  EMIXMMProgSetup_X_ X_xX.msi Flash Programmer Software

e MIx81200Conf x_x_x.msi Configuration file, consists of chip specific settings
e MIx16_GCC_setup_Xx_Xx_X.exe MIx16 C Compiler

e MLXLinMaster_Setup.exe USB LIN Master Software

e MiIxLinDebug.exe Melexis USB LIN Master

« MLX81200_Demokit PCProgram_x.exe PC program to control the BLDC firmware via LIN

e MLX81200 SCT_x.exe PC program to configure, build und flash the BLDC-

Demokit firmware
X — Revision number

Demo Software can be copied at any top level directory:

« Software_Platform_MelexCM_x_x_x.zip Software platform including the Demo

Software
« BLDC_DemoKit_Firmware_x_X.zip firmware for the Evaluation setup
 BLDC_x_Demokit.zip the source code of the BLDC DemoKit firmware

4.2.2. Directory structure of the Software Tools

It is recommended to use the “standard” installation option. After installing with this installation option, the
following path settings and directory structure appears:

C:\Programs\Melexis\

E-MIx MM\Programmer FLASH Programmer Software

Bin MLX Assembler Package

Bin\Doc MLX Assembler Development System Documentation
Emulator Emulator Software and help file

Simulator MLX16 Simulator/Emulator (Assembler)

MDC MLX16 Interactive C Debugger and manual

MLX81200_ DemoKit_PCprogram MLX81200 Control Software

MLX81200 SW Development kit Page 10/48 Rev 1.5/12/02/09
Author: ERE
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The release of Mx16 GCC suite installs in the following directory tree:

C:\mlx16-gcc\
bin
Lib
mix16

libexec
config
docs
examples

contains executable files.

contains libgcc library and include files and compiler specs.
contains libmlIx16 library and include files; start-up module;
linker command files and memory map.

additional executable files.

configuration file and script for MIx16 Simulator.
documentation.

sample programs.

C:\Programs\Common Files\Melexis Shared\Config\81200

81200.mmf

Configuration file for Simulator, Emulator and Flash
Programmer

C:\Programme\LIN Commander\LinCommander.exe

LinCommander.exe

a sample interface program that can be used to debug
via the LIN bus when developing an application.

4.2.3. Directory structure of the Demo Software

The setup works with relative paths, so it can be copied into any top level directory.

NOTE: Please make sure that directory path does not contain any spaces

It contains the following folders:

\bin

Utilities

\config Makefile configurations

\doc Documentation related to general MelexCM platform software
\include Common libraries include directory

\lib Common libraries (.a), library object files and linker files
\mmf Test controller files and tools

\libsrc Root of the common libraries sources

\libsrc\lib Source code of the common libraries

\libsrc\LIN LIN library source code

\libsrc\math

Math library source code

\projects Root of the projects sources

\projects\Examples Projects which are independent from analogue chip periphery
\projects\81200 Root of the MLX81200 project

\projects\81200\include The MLX81200 specific declarations (analogue port names etc.)
\projects\81200\src The MLX81200 common versions of the product specific functions

(analog_trimming, power _down and vectors.S) and projects

\projects\LINLoader

LIN pin loader source code (LIN mode or standalone)

Tbl. 4 Folder description

MLX81200 SW Development kit
Author: ERE
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5. Hardware Kit

5.1. Configuration
« Evaluation board in conjunction with the Mini E-MLX Emulator

e Used for In-Circuit debugging
e Flash programming possible

e LIN Communication possible

’_ ini E3 N“Z‘

1

|

Fig. 3Arrangement of Evaluation board in conjunction with Power board, Mini E-MLX Emulator ,
BLDC motor and Melexis USB LIN Master

MLX81200 SW Development kit Page 12/48 Rev 1.5/12/02/09
Author: ERE



SW Development Kit Description

MLX81200
BLDC Motor Controller

Melexis

Microelectronic Integrated Systems

5.2. General

The purpose of the HW kit is the development of software for the MLX81200 BLDC Motor Controller. Using this
HW kit, the device can be evaluated in a detailed fashion.

The evaluation system is composed of an evaluation board and the power board. The idea of the evaluation
system is to have two stand-alone boards:

« A standard board (evaluation board) is used for all possible applications. It consists of a socket for the
chip, several pin headers for all signals from the chip and interface connectors to the Emulator, LIN-Bus
and the application board (power board).

¢ A customized application board (power board) has to be designed specifically for a certain application
by the user. It is possible to connect this power board on 32-pin connector. The sample power board
consists of 3 half Bridges with N-FET-transistors, 2 shunts for possible current supervision and interface
connectors to Vbat and the BLDC-Motor.

5.3. Evaluation board

5.3.1. Evaluation board - jumper settings

=

2
hac
A

—

Fig. 4 Location of Connectors on Evaluation board

MLX81200 SW Development kit Page 13/48 Rev 1.5/12/02/09
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JMP1 short :connects Vbat to the chip.
open :disconnects Vbat from the chip

JMP2 short :connects CWD-pin to GND
open : CWD-pin of the chip is active.
NOTE: the external capacitor for analog Watchdog is active.

JMP3 short :disables the external regulator NPN transistor for higher VCC loads.
open :enables the external regulator NPN transistor for higher VCC loads

JMP5 1-2 :enable low pass filter R55/C15 and voltage divider R5/R50 for pin T
2-3 :enable only the voltage divider R5/R50 for pin T

JMP6 1-2 : enable low pass filter R66/C16 and voltage divider R6/R60 for pin SW5
2-3 :enable only the voltage divider R6/R60 for pin SW5

JMP7 1-2 :enable low pass filter R77/C17 and voltage divider R7/R70 for pin SW6
2-3 :enable only the voltage divider R7/R70 for pin SW6

JMP8 1-2 :enable low pass filter R88/C18 and voltage divider R8/R80 for pin SW7
2-3 :enable only the voltage divider R8/R80 for pin SW7

S2 consists of the jumper JMP9 and JMP10:
JMP9 short :the connection between the chip and the emulator is split
open :the connection between the chip and the emulator is established, the chip can be accessed by
the emulator, if the emulator is not plugged the CPU is executing the flash program

JMP10 short : CPU does not execute the flash program
open : CPU is executing the flash program, if no emulator is connected and JMP9 is shorted

JMP11 short :the pull up resistors R21 and R22 are connected to the test interface inputs
+IMP12 (necessary if the E-mIx MM programmer is used)
open :the pull up resistors are disconnected (default for the Mini E-MIx programmer)

JMP21 short : supply the additional voltage regulators inside the Mini E-MIx programmer (required)
open :disconnect VBAT from the test interface (required for the E-mIx MM programmer)
NOTE: If the E-MIx MM programmer is connected and the JMP21 is shorted
the diode D4 can be destroyed.

5.3.2. Functionality of the Evaluation Board

Main Power Switch S1 selects between supply connector of the evaluation board or the supply connector of the
power board.

IMPORTANT: If the evaluation board is supplied via the power board, the power supply connector of the
Evaluation board should NOT be connected! Otherwise the board or the power supply will be damaged!

The PCB only requires a DC voltage of +12...+18V which is applied via the supply connector of the evaluation
board. This is valid if the evaluation board is used stand-alone without the power board. In case the board is
used alongside the power board, the power board delivers the supply voltage for both PCBs.

Both the evaluation board and the power board are protected against reverse polarity.

MLX81200 SW Development kit Page 14/48 Rev 1.5/12/02/09
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5.3.3. Evaluation board — Phase signal filters

a7 Setp, 2y

Fig. 5 Position of the filter components on the EVB

The resistors R13, R14, R15, R16 and the diodes D13, D14, D15, D16 protect the IC against negative current
and voltage from the motor coils. The resistors increase the discharging time of the high side n-channel
MOSFET transistor gates.

With the low pass filters R55/C15, R66/C16, R77/C17 and R88/C18 fast disturbances can be filtered out. The
default value for the resistor is 150 ohm and for the capacitor is 10nF.

MLX81200 SW Development kit Page 15/48 Rev 1.5/12/02/09
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5.3.4. Evaluation board - Jumper ring

The jumper ring enables the user to either connect or disconnect all signal lines to the chip. By removing
jumpers, the circuit from the chip to the application hardware can be disconnected e.g. for measuring current or

applying external signals. All jumpers are described with the specific pin names on the board.

5.3.5. Connection between Power Board Port and Eval

uation Board

Connector 32 16C 1
STl [ B B BN BN BN BN BR BN BN BN BN BN B BN B BN BN BN BN BN B BN BE BN BN BN BN BN B BN BN
on Evaluation r:ZZZZZZZE222222222222222222222221
board 32 164, 1
Pin Name Description Direction
1 GND Ground
2 GND Ground
3 GND Ground
4 W IC-Pin 24 Input
5 HS2 IC-Pin 25 Output
6 SWO0 IC-Pin 23 Input/Output
7 GND Ground
8 SW1 IC-Pin 22 Input/Output
9 \% IC-Pin 31 Input
10 HS1 IC-Pin 30 Output
11 GND Ground
12 SW2 IC-Pin 21 Input/Output
13 U IC-Pin 33 Input
14 HSO IC-Pin 34 Output
15 GND Ground
16A VBAT_S2 IC-Pin 40 Input
16C VBAT_S1 IC-Pin 39 Input
17 VS5EXT IC-Pin 2 Output
18 T IC-Pin 37 Input
19 GND Ground
20 LS2 IC-Pin 27 Output
21 LS1 IC-Pin 28 Output
22 LSO IC-Pin 36 Output
23 GND Ground
24 EN VS Bootstrap output from IC-Pin 15 -CLKO | Output
25 SW3 IC-Pin 20 Input/Output
26 GND Ground
27 GND Ground
28 GND_S2 IC-Pin 42 Input
29 GND_S1 IC-Pin 41 Input
30 GND Ground
31 VBAT unprotected voltage from Power board | Input
32 VBAT unprotected voltage from Power board | Input

Thl. 5 Connector ST1(male) on Evaluation board

MLX81200 SW Development kit

Author: ERE
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SW Development Kit Description

MLX81200
BLDC Motor Controller

e el
Connector ST3 e
on Evaluation board AR
1 19
Pin Name Description
1 V5V or V5EXT 5V power supply
or protected switchable V5ext
2 VS Protected voltage
3 SW3 STB
4 SW4 Wake-up interrupt signal (INH)
5 GND Ground
6 105 Interrupt from CAN module
7 GND Ground
8 104 SPI clock
9 GND Ground
10 103 SPI MOSI
11 GND Ground
12 102 SPI MISO
13 GND Ground
14 101 SPI chip select
15 GND Ground
16 Not used
17 Not used
18 Not used
19 Not used
20 Not used

Thbl. 6 Connector ST3 on Evaluation board (for example a CAN extension board can be connected)

5.3.7. Evaluation board - Signal pin headers

1 g
Connector ST5 il
on Evaluation board AR
GHD
Pin Name Description
1 100 ICPin1
2 101 IC Pin7
3 102 IC Pin 10
4 103 IC Pin 12
5 104 ICPin9
6 105 IC Pin 3

Tbl. 7 Connector ST5 on Evaluation board

MLX81200 SW Development kit
Author: ERE
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1 9

Connector ST7 e Bh=

on Evaluation board ETEEEEEEE

GND
Pin Name Description
1 LSO IC Pin 36
2 CPO IC Pin 25
3 HSO IC Pin 34
4 HS1 IC Pin 30
5 CP1 IC Pin 29
6 LS1 IC Pin 28
7 LS2 IC Pin 27
8 CP2 IC Pin 26
9 HS2 IC Pin 25
Thl. 8 Connector ST7 on Evaluation board

1 2

Connector ST9 el

on Evaluation board TR

GND

Pin Name Description

1 SWO IC Pin 23

2 SW1 IC Pin 22

3 SW2 IC Pin 21

4 SW3 IC Pin 20

5 SwW4 IC Pin 19

6 SW5 IC Pin 18

7 SW6 IC Pin 17

8 SW7 IC Pin 16

Thbl. 9 Connector ST9 on Evaluation board

5.3.8. Evaluation board - Reset

Resets are always active low and can be achieved by the following options:

* Turning off the power switch on the Evaluation board resets all components of the Evaluation board as
soon as the charge of the block capacitors falls below the reset threshold level

In case of working with the Mini E-MIx Emulator, there are two more reset options (this is valid only for the digital
part of the chip, MelexCM):

» Sending a new software (*.x16 or *.elf file) to the Emulator will reset the MelexCM chip automatically
» Reset can also be achieved by the ‘Reset’ button of the PC Simulator/Debugger software.

IMPORTANT: Reset of the whole chip including the analog part can ONLY be achieved by turning off the
power switch.

MLX81200 SW Development kit Page 18/48 Rev 1.5/12/02/09
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5.4. Power board

5.4.1. Power board — Electrical continues parameter

The power board is designed for a maximum continues current up to 15 amps motor current. Motor currents up
to 40 amps are allowed for maximum 1 minute. Higher currents up to 50 amps are only allowed for 5 seconds.
The SMD power transistors can be replaced by TO220 types. This type of transistors can be cooled with
additional heat sinks.

."‘J’A \. e N

Fig. 6 Power board with TO220 transistors and heat sinks

The order number of the heat sinks can be found inside chapter 9.8 .

MLX81200 SW Development kit Page 19/48 Rev 1.5/12/02/09
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5.4.2. High and Low side current sensor

The high side shunt resistor is assembled with 1 mQ. The low side shunt resistor is assembled with 5 mQ.
The maximum current can be calculated:

P =3W

Py =1°R
=[P

fex R

| = | W
HSma< Y 0.001R
| HSmax = 54A

| = | W
tSmac -\ 0.005R
| o = 24A

If the shunt resistor is not used, it is possible to replace it with a copper wire.

5.4.3. Reverse polarity protection transistor T7

The transistor T7 can be substituted against a type with a smaller Rpson. The bigger gate capacity doesn’t matter
because the transistor will be switched on only once. The temperature increasing can be calculated for PCB
mounted transistors.

Po =1°R
P, =(20A)**0.008Q
P, =3.2W
AT =K, *B, = 40£* 3.2W
W
AT =128K
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5.4.4. Power board — Jumper settings

1"’\SUPPLY
\ ‘o.- i ] e

+

2 M
Eottodevéer &

rlo T2, 4o“' ” l

4:1 {0 ﬂ
o o B2

"4') L [ - / i i Powerboard ‘
___-:-',

O/ ri_?’l I:GG/ O,J e Rev. 1.4 'Sept 2008 ANP

Top Side

Fig. 8 Location of Connectors on Power board

JMP1 1-2: real star point connected to ST3&4
2-3: virtual star point used
R17, R18 and R19 are used to create the virtual star point

ST1: Evaluation board connector

ST2: Power terminal

ST3&4: BLDC motor terminal

STO: Hall sensor connector

ST10: SWO0-3 input connector

ST17: BLDC demo kit motor connector
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5.4.5. Power board — motor connectors ST3&4 and ST1 7
Weow L T
Connector ST3&4
on Power board I A
Pin Name Description
U Phase U
\% Phase V
W Phase W
T Real star point
Thl. 10 Connector ST3&4 on Power board
Connector ST17 1 3
on Power board |E|
Pin Name Description
1 Phase U
2 Phase V
3 Phase W
Thl. 11 Connector ST17 on Power board
5.4.6. Power board — hall sensor connectors ST9 and ST10
C ST9 1 °
onnector ST
on Power board
Pin Name Description
1 V5EXT IC Pin 2
2 GND
3 SWO0 IC Pin 22 — hall sensor input
4 SW1 IC Pin 21 — hall sensor input
5 SW2 IC Pin 20 — hall sensor input
6 Not used
Thl. 12 Connector ST9 on Power board
1 4
Connector ST10 i
on Power board - mn
GHD
Pin Name Description
1 SWO0 IC Pin 22
2 SwW1i IC Pin 21
3 SW2 IC Pin 20
4 SW3 IC Pin 19
Thl. 13 Connector ST10 on Power board

MLX81200 SW Development kit
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6. Quick start up

6.1. Using the C flow

Assembling/Linking:

« change to the .\libsrc directory
e open a command prompt and type:
‘gmake clean’
‘gmake install’
» change to the directory where the source code is situated, e.g. .\projects\81200\BLDC\
e open a command prompt and type:
‘gmake clean’
‘gmake all’

-> executable *.elf file is created in the same directory
-> executable *.hex file is created in the same directory

Simulation:

» Start the MLX Interactive Debugger ‘...\MelexissMDC\MLXDBGW.exe’

e Select target ‘MIx81200" and ‘Simulator’ from ‘Tools’ -> ‘Target & Engine’ menus as shown in Fig. 9
* Load the appropriate *.elf file — ‘File’ -> ‘Open’

* Run the *.elf files by pressing the ‘Go’ or ‘Step’ icon

Emulation:

» Connect the Mini EMIx Emulator to the PC via an USB cable

* Insert a MLX81200 chip to the appropriate socket on the Evaluation board

e Power up the Evaluation board and connect the Mini EMIx Emulator to the EVB

» Start the MLX Interactive Debugger ‘...\MelexissMDC\MLXDBGW.exe’

e Select target ‘MIx81200" and ‘Mini EMIX’ from ‘Tools’ ‘Target&Engine’ menus as shown in Fig. 9
* Load the appropriate *.elf file — ‘File’ -> ‘Open’

* Run the *.elf files by pressing the ‘Go’ or ‘Step’ icon

Choose Target & Engine x|

Target: | Mixg1200 |

Uzing:  § Simulator j

Sirnulatar
Ebdl hihd

Fig. 9 Interactive Debugger: Selecting Simulator or Emulator mode
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pwm_demo.elf - Melexis Interactive Debugger - [main.c]

iﬂ File:

Wiew  Debug

Tools

‘window

Help

SW Development Kit Description

MLX81200

BLDC Motor Controller

=12l x]
=18l x|

Er|EA(ERHEG MR > EBPE 0 &8N R

File Map 1 X” Cisassembly | main.c | new_functions.c | 4 b % [Memary dump J?l_><j,
—::irzlfeh—mr-"ﬁ—: 310 ZD6E| I0_Interupt Flag|=(1<<5) a] Address:
typesh 311 break; 0000: AG S& .2 |~
main. 312 ¥ 0002: B4 AL Z.
inpoits_MelexChi h 313 hreak; o004 oo 4o ..
ioports_custom.h 314 4 goog: 00 00 :
Ifi‘:‘;l\‘_fund'ms-c ik ) D74 ml ReleaseBufferi); gggg ?1\ g% 1
Iin‘c 16 2Dh78 return; Qooc: EC 21 |
flashupload.c . 21: } SSEE %g gé ‘L
lin_tables.h £1d 00i2: oo 10
ral_Linl nit.c 318 0014; FF FF
rlu_Applications top.c 320 £% Main Loop 0016: FF FF
miu_AutodddPulse.c 321 int main() 001%: E0 05
miu_DataTransmitted.c - 327 I 0014: 0% 00
e sl o ry
Iml Jad unsigned int long ADCValusl=0; UEI2EI; 1D 2B :+
325 0022: 39 47 9G
Addre I- Addlidcofl 326 /% LIN Initialization */ 0024: E5 63 Uo
Eer 327 ml Status iftatus ; /freturnvalue for Lin-Funkeic [0028: 71 FF g
Breakpoints' list [:> i el 7 aoza: 09 0D
s sze zp7al ml_LinInit(): 00%a. 11 15
::Address Condi 329 /i8et Lin-ID= 002c: 19 1D
@ 0x2D7A 33 ZD7E iStatus=ml_SetLinId( LIN Status, ox01 j; /% LIN Status -»> initis O002E:; 21 25 1%
2Dag iStatus=ml_SetLinld( LIN ADCRead,  Ox0Z ); /* ADC_Read -» initial: ||0030: 02 26 “&
2002 iStatus=ml SetLinld| LIN ADCConfig, Ox03 ); /% 3DC_Config =» initis Dggi; 23 Eg =5
3 z2Dac PWM Config, ox04 /% PWM_Config -»> initit |gpag: 07 73 .=
% 2DA6 iftatus=mwl_ SetLinld( LED Switch, ox05 ) ; /* LED_ON-0Off -» initi: ao3g: 02 B3I ..
3 //aktivate Bus gggé %g %g .G
; & . : -]
qI I ﬂ :;? ZDBDI istatus=ml_Connect(]; Q03E. 06 40 1
I | 1 e ood4o: &85 39 .9
nptaoCq Remove emove 538 | 2 »||0042: 07 4C L
- s2n amma M T AT 0044: 07 48 H
EN | | _rl_l =
% B3
Conlest ‘ et | ol 1 [Fcoo | x [Feor | pe [2D72
| ; 10_Interupt_Flag un g
Mo [Lvalue [Top= [ oAk T D g | [TBDC Fi6k 1723
ADCYalel 3571162 unsigned long % LinFrameBuffer[1] 0 00 un & YI S I M I
i 2074 int in || 10_Status o un |
iEtatus 2074 int LinFrameB uffer[5] 0 =00 un (0} ID ooooooo
<4 Click here to add a new item >
| (]ET] | S| e i il
|Stopped at breakpoint: ||er|g: E-Mlx MM on LHtgt: MlxE1001 |!Stuppel|:|

Fig. 10 Melexis Interactive Debugger session
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6.2. Programming a HEX file to the FLASH

. Connect the Mini E-MLX Emulator to the PC via an USB cable

. Insert a MLX81200 chip into the socket and power up the EVB

. Connect the Mini E-MLX Emulator (programmer) to the EVB

. Start the programmer software ‘...\ProgrammenEMIXMMProg.exe’

. Select File\Open... to open the MIx81200 mmf file installed by MIx81200Conf_x_Xx_x.msi

=1of x|

File Help

& No File Inaded Diagnoslic |

| /M Hardware and software not vet checked...

20

Loak jr | (5 MI&1200 o r e m
@ Desktop _
.D My Documents
-j My Computer
e system ()
|5 Program Files

|2} Common Files 0n ILF'T1 vi
[ Melesis Shared
[ Canfig
: \-J My Metwork Places f—
Flenamel = ge, e ]
Files of type:  [Must Mice Files (*.mmf] = Caneel |/
A

| bt Execute |

Meszages I

Fig. 11 E-MIx MM Programmer: Path to the MIx81200.mmf file

. Select ‘Tools\Options\Programming’ tick checkbox ‘Keep Supply between patterns’
M Prog =10/ x|
File Tools: Help
- a MI=81200 Memoryl Patteml Sequence Frogrammer |
IU:.,.:EUI.. 'I M I -

Pragramming |Edit0r | Loaging |

¥ Keep supply between pattern

I Cortact test

—&ction after Programming or Erasze
1 Do nothing

" Dump
i+ Dump and compare ba HEX file (for Programming only)

Diefault byte (HES) - IFF

Ok I Cancel | Help |

Abiork | [iagnose
Fig. 12 E-MIx MM Programmer: Option “keep supply between pattern”
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. Select tab ‘Programmer’, choose from pull-down menu ‘Mini E-mlIx’ on ‘Autodetect’
* E-MIx MM Programmer - C:iProgram Files) Common Fil = |EI|5|
File Tools Help
W Memoryl F'atternl Sequence Programmer |
lini EME: | on JauDeect x|

EMIx MM |

Lin M aster .

&bt |

Diagnose |

Meszages
I [ | By CRC locked v
Fig. 13  E-MIx MM Programmer: Chose the Mini EMIx
. Push the ‘Diagnose’ button

-> This message should appear : >>> Info : Hardware successfully checked!

I E-Mlx MM Programmer - C:Program Files' Common Files, & | Dlﬂ
Filz Tools Help
----- a MIxE1200 Memory'l F’atternl Sequence  Frogrammer I
| Wi ML R e T B |
Item | [regcription
o &F Diiver MiniE M1, sps(1.7.0.0]
L ,:Sy' USBRA0F001A ad 1, ver 3.0, high speed
of 13 Melewis Mini E-le WID_3EILPID_ARDS
L E;', Firrare C:AProgram Filest\Cornmon Files'\Melexis Shared\,
o & xoveoo 25200fg256 200741112 15:20:09
[8| Serial Murber BADTO0TA
Maw Power 200me,
0| | -+
|
Meszages
##% Echo : All EndPoints commected!
###» Echo : Toggle 8051 Reset (0L}
== Echo : Load firmware in Cypress
=»> Echo : Taoggle 2051 Reset (00}
=xr Echo : All EndPoints comnected!
=% Echo : Hilinx Peset sucessiunll
=+ Echo : ¥ilinx loaded sucessfully
=== Info : Hardware sucessfully checked!
| |Elapsed: 2,5865 |é CRC locked A

Fig. 14

MLX81200 SW Development kit
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. Select tab ‘Pattern’ and go to pattern ‘POWER_ON’
. Push the ‘Execute’ button -> in addition to D3 “Power on” D20 “E-MLX on” should light up

1" E-Mlx MM Programmer - £ Program Files', Common File ad' Col o | E||5|

File Toaols Help

=] ﬁ MIx81200 Memary  Pattern |Sequence| Pragrammer

=58 POWER
- b POWER_ON
b POWER_OFF

Argument | Baie_l W aluie l

Disassemble Ston | Execute I

Messages

#=> Echo : Executing POWER_ONM. ..
=x> Info : Action successiully completed

\Double click to edit [Elapsed: 0.107s |24 CRC locked o
Fig. 15 E-MIx MM Programmer: enable programmer interface

. Select ‘Flash’ from the tab ‘Memories’ sections
. Select the ‘Program using HEX file’ radio button
. Load a *.hex file and push the ‘Execute’ button

. Verify the programmed file by pushing the ‘Compare Dump to HEX file' radio button and press
‘Execute’ again

I" . =] |
File Tools Help

= ﬂ HIx81200 Memary | F’atteml Sequencel Programmer

Farameter | Walue |

§ Flash
§ NvFlam B Type MEMORY
-

o "B width 1024 bits

Analagla L E Start Address 0 [0=0), e.g Bpte address 0x0

L4 :Q Size 286 [0=100] words of 1024 bits [32.0 KEytes)
o [ Fomat Little Endian

" Dump { Erase €7 Fiagram using Edited Diata
' Program ugihg HE® file: 7 Compare Dump ta HEX file =

" Dump and Compare to HEX file:- |1 j _§J_I

ID:\proiects\M L1 2004 Software\GCCNELDC V1.4.1_Demokit_ j &I

I~ UseErase Al

Stop Execute |

Messages | Memary View

Deading HEX file...

Loading Memory. . .

=rr Warning : Using ERASEALL. .. Data not in HE{ file will be erased
=r= Info : Ok

=5 Info : Ok

#r> Info : Programming completed OE
==>» Info : Ok

=2+ Info : Dump completed O
Beading HEX file

Comparing file to memory. ..

=&> Info : No error found

| [Elapsed: 21,5065 [Z) CRC locked 4

Fig. 16 E-MIx MM Programmer: programming the flash

MLX81200 SW Development kit Page 27/48 Rev 1.5/12/02/09
Author: ERE



SW Development Kit Description

MLX81200
BLDC Motor Controller

Melexis

Microelectronic Integrated Systems

. Before disconnecting the Mini EMLX select tab ‘Pattern’ -> ‘POWER_OFF’
. Push the ‘Execute’ button
. D20 “E-MLX on” should now be turned of

I E-Mlx MM Programmer - C:Program Files'\Common Files =10l x1
File  Tools Help
=] ﬁ %HSQUU Memory  Pattert | Sequencel Programmer
=-g2f POWER
b FOWER_ON Argumetit | Baze IVa\ue |
i b POWER_OFF

Dizazzemble Stop | Execute I

Messages

=x= Echo : Executing POWER OFF...
Frr Info @ Aotion successfully completed

\Patkern arguments [Elapsed: 0,020s | B CRC Incked
| | | #

Fig. 17 E-MIx MM Programmer: disable programmer interface

. The evaluation board can now be switched off
. Mini E-MLX Emulator can now be safely removed

For generating *.hex code please refer to 6.1

7. MLX81200 Software configuration tool (SCT)

7.1. General

The Software configuration tool can be used to configure, compile and flash the BLDC-Demokit firmware
version.

The Software configuration tool is not suitable to write a complete application. If the file structure is changed or
the source files are modified, the tool will not work correctly.

Note: The save function will overwrite the files motorctrl.h, sysdef.h, ramppar.c, .\config\chip.mk and the
application Makefile with a defined content. That means any modification will be lost.

The Software configuration tool does NOT include any source code for the MLX81200. The required firmware
source files package BLDC_Vx.x_DemoKit can be found on the Melexis Softdist server. The firmware needs to
be unpacked to a local folder on the PC. Please make sure that directory path does not contain any spaces.

The SCT is divided into three major parts.

Part 1: locate the demokit firmware sources
Part 2: configure the motor control parameters
Part 3: compile the firmware and flash the firmware into the IC via the pin LIN

A working loader inside the IC is necessary for a successful flash process. Melexis will deliver preprogrammed
devices, which include an initial working loader code.

If the preprogrammed loader code was destroyed, the first step must be always the programming of the loader
software via test interface. This step can only be executed via the programmer software or debugger using E-
mix Emulator.
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For programming a HEX file to the flash via the test interface please refer to chapter 6.2
For further information please see:

- the description for the MLX81200 BLDC Demo Kit firmware
- Application Note how to program on module
- Application Note how to flash over pin LIN

7.2. Locate the demokit firmware sources and loadt  he configuration

43 MLX81200 SCT GUIL =10l x|

File Window Configuration Help  Melexis

' ?ﬁiall _things make
2 big difference.

Melexis @l & # <

Microwlechonic Inegrated Systems e e

{1 Project name & path || 2 Project Settings I 3.Copy & compile project I

Project path |D Sprojects\LxE1 20085 oftwarehBorland_CPPASCTSBLDC W20 Demokiit_beta B rowse\l
BLOC |eLoc =l 1

brioet bernet|
7= s g 3
5

Log 'windaw

check path
found . //config/ /Chip._ nk

found . //config//Config.uk

found . //config/ fBules. mk

found _/flibsrc//Makefile

found _/ffprojects//LINLoader/ /Makefile 6

found ./ /projects/ /51200 /include//sysdef.h

found _/fprojects//8LENDS finclude/ fmotorctrl_ h

User has chosen :

user has chosen project D:lprojects\MLX21Z00%Software\Borland CPPYWECTAVELDC_VZ. 0 _DemcHit betalprojec

. ool

[ [ [ 1.1.19.81
Fig. 18 MLX81200 SCT chose the path and load the configuration
1 Button “Browse” the path to BLDC firmware source
2 Project selector the current project name must be selected
3 Project name shows the current project name
4 Edit field “Target name” the name of the firmware
5 Button “read parameter” the configuration will be read from the chosen directory
6 Log Window each operation is shown in this window
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7.3. Configure the demokit firmware

7.3.1. Test pulse configuration

=1al]

MLES1200 SCT GUIL
File Window Configuration Help  Melexis

Microrectionic Infegrated Systems

Small things make

big difference.

1. Project name & path 2 Project Settings | 3 Copy & compile proiectl

~Motar Operation —System setting:
Fiaft_DUTY_CYCLE_MIN lzn_:l-' NUMBER_OF_POLE_PAIRS 55_:1' 8
P _DUITY. CYOLE_ MR 253 i,-'7 BLDEC_MODE [TRIPOLLR =] pipe sensop  JSEMGOR_LESS =
MOTOR_LEAD ANGLE DIMISOR |14 - PWM_PERIOD_FREQUENCY] 20 7| pip_controlLer [ENSBLE =]
OVERCURRENT COUNTER Max [0 START_UP_BEHAWIOR  |TEST_PULSES <[ warcHoos igtalENEBLE ]
OVERCURFENT THRESHOLD  [83 =
OVERCURRENT_THRESHOLD ADE |257 = ST

— - - peed regulator settings
—c:ommumlc'e;t\u;r;JI Inlte:aoc:::ft:::l 9 MOTOE_ROT_SPEED_MIN_RPM EEEU é 10

MOTOR_ROT_SPEED_MaX_RPM =

=
s TARGET_MOTOR_ROT_SPEED AFTER_START_UP. A [1400 =i
LIM SPEEDI 00 Baud :l'

LIN Standard] LM 2.

% ~Test pulse zetting: r—Motor startup 12
I

“ MIM_Pafh_DUTY_CYCLE_SU 42 j

g i 39 s Pt _DUTY_CYCLE_SU 192 j
; IMIT_WALUE_PwiM_DC 95 j

=l STEP_SIZE_Pw_DC_SU I _I

EE|

Piadbd_LUP_DATE_COUMTER_Més I _I
| don downtine: 400us MIN_MOTOR_STATE_TIME_SUI T _]us
waiting time currentless: 40 us
tas MOTOR_STATE_TIME S 2770 dus
LMP_FR TEST_PLLS P%—j IMIT_WaALUE_MOTOR_STATE_TIME l1—:].lus
WAITING_TIME_CURRENTLESS [0us = 11 STEP_SIZE_MOTOR_STATE TIME Slif106 e
SLOW._DOWN_TIME TS ﬁ MSTT_LIP_DATE_COUNTER Méx |1—j
| [ I [ [ta1g81 4
Fig. 19 MLX81200 SCT — modify the parameter of the BLDC-demo kit
7 Parameter set “motor operation”
8 Parameter set “System setting”
9 Parameter set “Communication Interface settings”
10 Parameter set “Speed regulator settings”
11 Parameter set “Test pulse settings”
12 Parameter set “Motor start up test pulses”
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7.3.2. Ramp configuration

MLX81200 SCT GUI1 = | Ellil

Eile ‘Window Configuration Help Melexis

Melexié O & 5 . L_Sall-thingsmake

'a big difference.

Microslechonis Infegroted Syelems e 4 P,
1. Project name & path 2 Project Settings | 3.Copy & compile pr0|ect|
—Motor Operation —Sustem setting:
| =
PiadM_DUTY_CYCLE_MIN ]20 =1 MUMBER_OF_FOLE_PAIRS [6 :I 8
PAM_DUTY CYCLE_ MA [253 =17 [trIFOLR =] SENSOR_LESS 7
DR L e | BLDC_MODE BLDC_SENSOR  |SENSOR_LESS
MOTOR_LEAD_ANGLE_DMISOR 14 = Fu/M_PERIOD. FREQUENE] 206z -1 Pio_conTROLLER [ENABLE -]
=1
OVERCURRENT_COUNTER_Méx  [20 = START_UP_BEHAVIOR  [FAMP =] warcHDOS fghan [ ENABLE =
OVERCURRENT_THRESHOLD |83 =
OYERCURRENT_THRESHOLD_ADE [257 = :
—Speed regulator setting:
rCommunication Interface settin i |
§ MOTOR_ROT_SPEED. MIN_FPM 300 =
LIN |FWM|NOInterface| 9 Ao =
MOTOR_ROT_SPEED_MAX_RPH = 10
) = |
— — TARGET_MOTDR_ROT_SPEED_AFTER_START_UP_RPM 1400 =
LIN Shandard] I 2+ 2| Lm_SPEEDI-'JhU”BF-LJD 2|
[=
E
o Mumber of ramp step:
1 | NUMBER_OF_RéMP_STEPS [13 =]
=k
E —Ramp parameter array
i
| |indexf..14] m (m (@& (B |wm |(m [® [@m (@ |m |o; (no [pz [ps (e |
pwmStartlp M2 M2 vz 2 3o 22z M2 M2 1z M2 12 112 1z 12
stepMotorStateTime (ms)|3180 215 2650 2650 2650 2650 2650 2650 2650 (2680 2650 2GS0 2650 260 26AD0
Index15..29] nst |oer [o@ [om oo feo [@o |22 |ea fea e [ms |2 izs [es |
pwmStartlp n2 |nz w2 |uz 1z [z Bz 12 fiz o |m2 jtz [ f2 [t b2
stepMotorStateTime (ms)|2650° 2650 (2650 2650 (2650|2650 (2650 (2650 (2650 |2650 (2650 (2650 (2650 2650 2650

| [ I | 111981 4
Fig. 20 MLX81200 SCT — modify the parameter of the BLDC-demo kit
7 Parameter set “motor operation”
8 Parameter set “System setting”
9 Parameter set “Communication Interface settings”
10 Parameter set “Speed regulator settings”
13 Parameter set “Motor start up Ramp”
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7.4. Save, compile and program the firmware

7.4.1. Configure the hardware in use

IgMLX81200 5CT

File  Window | Configurstion gelp
tlomeE proararmnmer Sreer praghamming = ,'—'=_’,= g -
Mel e Small things make
e use LIMMaster 2,0 - ‘a big d ifferen ol
o /u -]

Miciorhictionic Integrated Syskems e

1. Praject name & path I 2 Project Settings\ 3 Lopy & compile project !

—Step 3.1 - Save actual configuration \
\ 14

Save Configuration
15

—Step 3.2 - Build hew firmware
v Remove objects, Hex- and ELF-files

Build firmyare v Compile MelexCh librariss

[ Compile Loader

—Step 3.2 - Upload firmware

Lerad Firmuane e thes] E

Cormpile process window

Fig. 21 MX81200 SCT - configure the hardware in use

14 Main menu item “Configuration” the SCT can be configured in this menu
15 Menu item “use Mini E-MIx” and “use LINMas..” the USB LINMaster or the Mini E-MLX can be chosen
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7.4.2. Build process

47 MLX 81200 5CT GUI1 =10

File Window Configuration Help  Melexis
Small thlngs make
a big difference.

Melexis !’* «t”

Micrerlechonic Integraled Systems

1. Project name & path I 2 Project Settings. 3. CDD}' & CUI‘“D"E IJIDIECt |

—Step 31 - Save actual corfiguration:

16 Save Configuration

—Step 3.2 - Build new firmware:

17

[¥ Remove objects, Hex: and ELF f||es4_ 18
¥ Compile MelexCH libraries <\

Build firrwsare

[ Compile Loadsr - 19

—Step 3.2 - Upload firmware 20
2 1 Load Firmware into the |C
Compile porcess window

[MLX21Z00 SCT] 2tep 7: compile application -
execute V| LLLEPLELEEEEREEEREEEEEEEEr finished

[MLX21200 2CT] 2tep &: clean application
execute — finished

[MLX21Z00 SCT] Step E5: compile and install Loader
execute ||[1[[||l] finished

[MLXS1Z00 SCT] Step 4: clean Loader sources
execute —| finished

[MLXS1Z00 SCT] Step 3: compile MelexCM libraries
[=52=T & = = I B o= .+ 33 1= §

[MLX21Z00 SCT] Step Z: uninstall MelexCM libraries
execute — finished %
1] | >

| | | | [1.1.15.81
Fig. 22 MX81200 SCT - screenshot running compile process of the BLDC-demo kit firmware

16 Button “Save configuration” the configuration will be saved into the files

17 Button “Build firmware” start the compile process

18 Checkbox “Remove objects, Hex- and Elf-files” remove the old object and firmware files

19 Checkbox “Compile MelexCM libraries” compile the complete MelexCM libraries

20 Checkbox “Compile Loader” build the loader firmware from current configuration

21 Button “Load Firmware into the IC” start the programmer tool and load the actual firmware

into the MLX81200 via pin LIN

22 Log window “Compile process window” The compile log messages are shown inside
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7.4.3. Upload the firmware

» Disconnect all other devices from the LIN bus
» Connect the USB-LIN master version 2.0 or the Mini E-MIx emulator to the pin LIN and to the PC

e Press the Button “Load Firmware into the IC” - The programmer tool is started and will be configured for
the used loader protocol

* Do a POR of the MLX81200 when the message “>>> Echo : Entering programming mode...” is shown.
Uploading the firmware is only possible immediately after POR and for a certain time (500ms). Afterwards
uploading is not possible anymore.

*  Wait until the E-MIx MM Programmer tool has finished with the message “Info : Programming completed OK”

e Close the E-MIx MM Programmer tool.

A working loader inside the IC is necessary for this process.

I~ E-MIx MM Programmer - D:"-.‘prniects"-‘,Manl20l:l"-.‘Suftware'ﬂ.,Bor’Iand_EP_P\:$ = Dl_)_(j
File Tools Help
MelexCh LIN LDR Memary I F’attaml Eequencel Frogrammer
= Malexis 1 Flash
Al AR Parameter | Malue a
— 2 Ao addressing table
ae £ NeFlam < B Type LIN_MEMORY
Melexis g o
Flash [Fast LIN] B Start Address 0 (0x0)
oekcionic Inleoroled S sl
Femslsciontc inputed Ssioms At add table (Fast LI | & 18 Size 32768 [0x8000] wards of 1 bits [4.0 KBytes)
1. Project name & palhl 2 Project Settings 3.Copy R 1] < [ Format Little Endian L!

Leofit, InfoPage [Fast LIN]
Loft, Flash [Standalone)

= Program using HEX flle:. € Compare Dump to HEX file
Save Configurat 7
M " Dump and Compare o HEX file: I1 j EI

[Dhprojects\MLX81 20015 oftware®Berland_CPPASCTSBLDC_V2. ¥ él

" Dump € Frogram using Edited Data

~5tep 3.1 - Save actual configuration-

~Step 3.2 - Build new fimware
[~ UseErase 23
v Rem
Biuild firmware ¥ Com Stap Sy |
v Comy |4 | | _’J
~Step 3.2 -Upload fimware————  Messages | Memary Viewl ([ []]

N

1 »»+ Echo : FLS: 10 83 D3 Ci 25 7E =]
~s Echo : FL3: z1 26 52 B3 34 47 96
-»» Eche : FL3: 22 45 34 47 36 45 FF
~> Echo : FL3: 23 3B A7 B6 53 72 &l
»> Eche : FL3: 24 C7 A7 B& 52 72 &l

Compile poreess windovs =+= Eche : FLY: 25 C7 A7 BE 81 C7 A7
ep.data 0x0 -»» Echo : FLS: 26 B7 92 BS 90 46 08
. debug_sabbrev Orda? >>» Echa : FL3: 27 00 A0 63 OB 10 55

=»> Echo : FLE: Z8 BZ &1 i4e 0Z 01 2E

.debug_info OxZate

_ debug Tine 0x33be =>» Echo : FLE: Z8 Be 43 &Z 28 Ze 00

o _frame Sl =»» Echo : FLS: Zi EC 96 46 01 00 70

2 . =>> Echo : FLS: ZB Z& 88 Z€ B3 BZI 3Z

-debug_pubnames OxBh5 ‘

. debug_aranges 0x1d0 j
-debug str Ox16£3

5 Ruriing. . TR locked
. COmment O0x1Z0 | i |é Z
Total 22 Oxelab
HNO ERRORS BUILDING OE
guake exe: Leawing dirsctory "D:/projects/ML¥81200/8o0ftware/Eorland CPP/ECT/ELDC_WZ. 0 Dem
=
<I I 3
\ ! \ [ Lrse 4

Fig. 23 MLX81200 SCT — uploading procedure with the programmer tool

21 Button “Load Firmware into the IC” Start the programmer tool and load the actual firmware
into the MLX81200 via pin LIN
22 Log window “Compile process window” The compile log messages are shown inside
23 E-MIx MM Programmer tool The Melexis programmer tool
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8. BLDC DemoKit PC program

8.1. General

The Motor control Software does NOT include any source code for the MLX81200. The required firmware file
BLDC_V20_DemoKit_XY.hex MUST be loaded first into the MLX81200. The program MUST be running either
by starting the program in the Melexis interactive debugger or let the CPU run free without the emulator out of
power on reset.

The BLDC Demokit Firmware can be controlled with the PC program via the LIN bus. The hysteresis brake
board can be controlled via the LIN bus too.

For programming a HEX file to the flash please refer to chapter 6.2

8.2. Command line parameter

It is possible to configure the minimum and maximum speed slider values of the graphical interface. The default
limits are 500 rpm for the minimum and 5000 rpm for the maximum.

Following parameters are supported:

* -maxspeed:x set the maximum limit

e -minspeed:x set the minimum limit

Example: The command:

“MLX81200_Demokit PC_program.exe —maxspeed:4000 —min speed:2000 ”

starts the BLDC DemoKit PC program with a speed range from 2000 to 4000 rpm.
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8.3. Main window

gMLEB1200 Demokit P program

P Small things make
Ol © a big difference.

MLX 81200
BLDC - Motor Controller

ez e troria rtpgririod Sajolema

Conlrod Slabus BLOT Matar

PWM

Motor speed
el . '
0 Send Py 254 :
PVWNI

Speed
[ R ‘
Lo P Current
00 rpm 5000 rpm

1 Send Speed
2 Start | Slop 5
6 Lret statng 7

atuz bug \

Connect | O Distonnect I About l Exit 8
3 LIM mastes disconnected & LIN
| i CAR [~ Cortoilead [ Conbial Debug *
| [ 7o LI hardwere connected 56017 i

Fig. 24 Main window after start

1 Button “Disconnect” disconnect the LIN or CAN master. The application does not close. The
software can be reactivated by clicking the ‘connect’ button.
2 Button “Connect” connect the LIN master or the CAN master
3 Interface radio buttons  The interface can be selected with this two radio buttons
4  Checkbox “Control Load" open a window to control the hysteresis brake board via the LIN bus
5 Button “About”
6 Checkbox “Control Debug” open the debug window to control the wave form
7  Button “Exit” close all windows and exit the application
8 Status bar show the status of the LIN bus and the revision number of the firmware
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SW Development Kit Description

gMLEBIZ00 Demaokit PC program

i o inlegraied Do el e

BLDC - Motor Controller

Small things make
'a big difference.

0 rpm

MLX81200
BLDC Motor Controller

15

0 mA

“Conirot —Shatus BLOC-Molor
PWM
Motor speed
o —HFr I
0 Send PWhM| 254
0 — PWM |
Speed
11 . .
\5::1] rpm - Iﬁnllluij Clll'l'ﬂllt
12 Send Speed
13 — OStart | Stop |
14 Shatus bus
Uonnect | @ Eiscouuect| PR | Exit |
Searching for LIN masher & LN
& Cikl [~ Conlrol Load [~ Comtrol Debug

Motar stoppad

e

I contumonszly

— 17
L 4

| [0 LiamMaster V1,11 connected (COME)

E&017 o

Fig. 25 Main window with connected LIN master

9 Control bar “PWM"

10 Button "Send PWM”
11 Control bar “Speed”
12 Button “Send Speed”
13 Button “Start”

14 Button “Stop”
15 Status window

16 Button “Get Status”

17 Checkbox “continuously”

MLX81200 SW Development kit
Author: ERE

adjust the PWM value (send to MLX81200 with button 10)
send the adjusted PWM value to the MLX81200

adjust motor speed (send to MLX81200 with button 12)
send the adjusted speed value to the MLX81200

start the motor

Note: The default speed target after start command is 1200U/min

stop the motor immediately

shows the current motor speed , PWM value , motor status and the current
Note: If the CAN interface is used, the value of the current will not be

transferred

Click this button to get the actual status of the motor ( shown in 15)
Note: the received values of the PWM and speed will be transferred

automatically to the control bars (9 and 11)

get the motor status and send the target speed value every 150 ms.
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8.4. Control Load window

Ll
MILXS81200

Load control

. - InaXx

- o 19
« 20
gend Load —

rm

Enable Dizable |1 21

Crrrent |1 1 9mA |47 22

o | Gestams | 23

Comnect LIN 4//24

Disconnest 4// 25

— 26
Close E

Fig. 26 Control Load window

18 Control bar “Load “ adjust the load value (send to brake board with button 19)
19 Button “send Load” send the adjusted load value to the brake board
20 Button “Enable” switch the load on
21 Button “Disable” switch the load off
22 Status window “Current” shows the actual current of the load
23 Button “Get status” click this button to get the actual current of the load ( shown in 22)
24 Button “Connect LIN” connect the LIN master if the CAN interface is used in main window
25 Button “Disconnect” disconnect the LIN master
26 Button “Close” close the window “Control load” and return to the main window
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8.5. Control Debug window

L=

File  Help

Picroslec honic Infegraied Sysleno

zine 0 lsina 1 Isine i |sine 3 Isine 4 Isina 5] |sine G Isine 7 I
state 0 [0 :a a a0 a \a 1] ] . 28
27 stated [0 0 0 D 0o D o 4|
state 2 [0 0 a a ] a 1] ]
state 3 |0 \a a 1] ] \a 1] ]
state 4 i ¥ &/ /5|55
29 state § 255 255 255 | 255

Sinestep 3- | 255 :’ send Table :etd.efaw.llt(Bloc]fﬂ —— 30
S«
33 w

(]rﬂmeterl 0 send parameters

T Paremen o

Fig. 27 Control Debug window

27 Pull down menu: -“open table” load a saved sine table
-“save table” save the sine table
-“save table as...” save the sine table to a selected path
-“close window” close the debug window

28 Sine table each element can be chosen by mouse and modified with field 29

29 Edit field “Sinestep” the value for each sine step can be modified direct or with up/down buttons
30 Button “set default(Block)” set the sine table to a default block

31 Button “send Table” send the table to the MLX81200 via LIN

32 Edit field “ParameterQ” not used

33 Edit field “Parameterl” not used

34 Edit field “Parameter2” not used

35 Button “send parameter”  not used

8.6. PID controller and PC program

The firmware revision 1.6 for the MLX81200 BLDC DemoK:it includes a PID controller.

After the button “Start” is pressed , the start algorithm begins to rotate the motor. After a defined number of
motor states (ECM must be active), the PID controller is activated and the predefined target rational speed is set
up by the PID controller. Every time the button “Send PWM*" is used to change the PWM value of the motor, the
PID controller is disabled and only the adjusted PWM is used by the firmware. The PID controller can be
reactivated by sending a new speed target to the MLX81200.
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9.8. Component order codes

Component Name Manufacturer Distributor | Order code
Power board R8 Shunt Isabellenhuette Buerklin 16 E 696
SMVOR0010
Power board R7 Shunt Isabellenhuette Buerklin 16 E 702
SMVOR0050
Power board T1-T7 Power N-Fet IR
IRL1104S
Power board Heat sink AAVID THERMALLOY | Farnell 121 3432
TO220 HF20
AluTronic Reichelt V CK960/20
CK 960/20/SE
EVB J1 Connector Farnell 152 392
Mini Din 9 pol | 4850.295

10. History record

Rev. | No. | Change Date

1.0 1 Creation of document 20/Dec/06

11 2 Changed description from EMLX-MM programmer to Mini E-MLX 13/Feb/08
and adapted to hardware revision EVB rev1.4 and Powerboard rev1.1

1.2 3 Add chapter 7 BLDC DemoKit PC program 1/May/08

1.3 4 Add chapter 7 MLX81200 Software configuration tool 24/0kt/08

1.4 5 Add chapter “8.2 Command line parameter”, adapted new SW structure | 05/Nov/08

and add chapter “7.4.1 Configure the hardware in use”
15 6 -Adapted schematic and assembly drawings to EVB rev 1.7 12/Feb/09
and PWRB rev 1.4

-add component order codes for exotic parts
-add chapter power board
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11. Disclaimer

Devices sold by Melexis are covered by the warranty and patent indemnification provisions appearing in its
Term of Sale. Melexis makes no warranty, express, statutory, implied, or by description regarding the
information set forth herein or regarding the freedom of the described devices from patent infringement. Melexis
reserves the right to change specifications and prices at any time and without notice. Therefore, prior to
designing this product into a system, it is necessary to check with Melexis for current information. This product
is intended for use in normal commercial applications. Applications requiring extended temperature range,
unusual environmental requirements, or high reliability applications, such as military, medical life-support or life-
sustaining equipment are specifically not recommended without additional processing by Melexis for each
application.

The information furnished by Melexis is believed to be correct and accurate. However, Melexis shall not be
liable to recipient or any third party for any damages, including but not limited to personal injury, property
damage, loss of profits, loss of use, interrupt of business or indirect, special incidental or consequential
damages, of any kind, in connection with or arising out of the furnishing, performance or use of the technical
data herein. No obligation or liability to recipient or any third party shall arise or flow out of Melexis’ rendering of
technical or other services.

© 2008 Melexis NV. All rights reserved..

For the latest version of this document, go to our website at:
www.melexis.com

Or for additional information contact Melexis Direct:

Europe and Japan: All other locations:
Phone: +32 1367 0495 Phone: +1 603 223 2362
E-mail: sales_europe@melexis.com E-mail: sales_usa@melexis.com

ISO/TS 16949 and 1SO14001 Certified
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