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Introduction: MOTIVATION FOR FREEMASTER

. - FreeMASTER was created as an internal
development tool by our Motor Control team - “by
the engineers for the engineers” in year 2000.

' \ Today it is maintained in the SW Libs team in

Freescale.

@ - The original motivation was to be able to
visualize and tune parameters without stopping
the MCU core in the debugger. Breakpoints in

\/ code are often a luxury which you cannot afford
In real time applications.

- As it matured a customizable and scriptable
HTML rendering engine was added to enable
custom GUI pages to be created and used to
control, demonstrate or sell embedded
applications.
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FreeMASTER Overview
A Real-Time Monitor for Your
Freescale MCU
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Agenda NN B

- What is FreeMASTER?

- FreeMASTER as a Real-Time Monitor

- FreeMASTER as a Control GUI

- FreeMASTER vs. Debugger

- FreeMASTER Replacing Custom GUI Applications
- FreeMASTER Internal Application Structure

- Summary
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Objectives

After this FreeMASTER Overview, you will know:

& What FreeMASTER is and what features it contains for real
time monitoring of your application on the MCU

«” How to configure some of the features available in the
FreeMASTER user interface

&’ The steps required to enable FreeMASTER in your
application at a high level
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What is FreeMASTER?

- Real-time Monitor
- Graphical Control Panel

- Demonstration Platform &
Selling Tool
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EMBEDDED
APPLICATION
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FreeMASTER as a Real-Time Monitor

- FreeMASTER can Real-time Monitor
-internal variables
- processes & algorithms
- application states
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FreeMASTER as a Real-Time Monitor

- PC Host Connects to an embedded application over unified DLL library
- SCI, UART
= USB-CDC - Kinetis, ColdFire V2

= CAN - msCAN, FlexCAN with PC interface AT —— — -
from IXXAT, Vector, NI, Glinker, ZLG gk AR AL R |

- JTAG/EONCE (56F8xxx only) ==

= BDM - Kinetis, PowerPC, ColdFire, HCS with
Segger, P&E Micro, CMSIS-DAP, iSystem, ...

= Any of the above remotely over the IP network - . £

- Enables access to application memory
= Parses ELF application executable file

= Parses DWARF debugging information
in the ELF file

= Knows addresses of global and static C-variables

= Knows variable sizes, structure types,

array dlmenSIOnS etC. Connect over UART, Direct memory access Share any connection
USB, CAN or JTAG  j-link, CMSIS-DAP or P&E over the internet
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FreeMASTER Features

- Graphical environment

- Easy to understand navigation

- Real-time access to embedded-side C variables

- Visualization of real-time data in the Scope window

- Acquisition of fast data changes using the on-target Recorder

- Built-in support for standard variable types (integer, floating point,
bit-fields)

- Demo mode with password protection support

- HTML-based description or navigation pages

- ActiveX interface to enable VBScript or JScript control over
embedded applications

- Remote Communication Server enabling a connection to target
board over a network, including the Internet

L

: - freescale . External Use 8



FreeMASTER as a Real-Time Monitor

Display the variable values in

various formats:

- Text, tabular grid

- variable name
- numeric value
- peak detector

- number-to-text enumeration

- Real-time waveforms

- up to 8 variables simultaneously
in an oscilloscope-like graph

- High-speed recorded data

- up to 8 variables in on-board
memory transient recorder

L £
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FreeMASTER as a Real-Time Monitor

varable X
- Variable Transformations ——— = ——
- Value can be transformed to custom units N e [ O T e
- Transformations may reference other variable values e B l?fi_:-fga ?ﬁ’f—ﬂ
. R .. Sae 2 =] bytes i o mask (1) W Boonantial
- Inverse-transformation applied when writing ——— = —
a new value to the variable oo wo SlU || o el I v s e o
l[. = I
gfo = st |
- . I Use Mowng Aversges ffer .
. Ability to protect memory regions (TSA) i | v
- Describing variables visible to FreeMASTER . |_ws |

- Declaring variables as read-write to read-only for
FreeMASTER - the access is guarded by the embedded-side driver

- Application Commands

- Command code and parameters are delivered to an application for arbitrary
processing

- After processed (asynchronously to a command delivery) the command result code is
returned to the PC

- Legacy feature, not used in today’s applications (requires target-side driver)
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FreeMASTER as a Real-Time Monitor

/
Main pane:

Anato my of the main window - Control page (if not floating)

F test_project.pmp - FreeMASTER * HTML content for “block” items
| Hile Edit View Scope  Project Tools  Help * HTML content for “graph” items
HOE | REES |« B2 (28 E 0 [# 4 & [N § homa -l -|[B]lz 1 «Scope or Recorder Graphs
|
:?A;;rn:j;;:mect varlg variginc
: ¥2d Demo Scope 330
18 Demo Recorder 60000 E
® Test watch u Jos
"3 jQWidget DEMO Tty 3
*13 Envato DEMO 2 I 420
...®% Test page reload £ 40000 B E 2
2 30000 1152
s il 10
\ 10000—_ ;—0.5
rOJect Tree. 0 _I 1 11 1 ¥ 111 L1 1 L1 1 L1 1 L1 1 111 L1 1 L1 1 L1 1 ; 0
* Block folder items o
(also root item) C
» Scope graph items &y 600M-|
» Recorder graph items =R
* Shortcuts & 400u-
QDDM—_

=]

Ll Ll Ll Ll Ll Ll N A
1 T L 1 L 1 1 T U T T
3 4 5 6 T & 9 10 1 — —

Time [sec] [

Variable Watch:

Application Commands
« List of commands to send

Variable Stimulus

« Stimulator tables to run  teme Value _unit_| ed * Variable list assigned to

varle SO DEC 100 “block” tree item
varléinc b =] DEC 100
var32 888237204 DEC 100
var32inc 100 DEC 100
vars 79 DEC 100
varg_bitd 1 DEC 100 -

EApplication Commands E\iariable stimulus 4 | S * ot e | ,l_l

Daone |R5232 UART Communication; COM45;: speed=115200 ||Sc-:||3e Running | y
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FreeMASTER as a Real-Time Monitor

- Establish a Data Trace on Target

- Set up buffer (up to 64KB), sampling rate and trigger

File Edk View Recorder [tem Project Toolks Hebp

Z|BQIFE Rl8ilo| «[=[0] 2i1v] il il 28] &)¥]

Derno Project
§2= Demo Scope
19 Demo Recorder

12.431, 0.821
varsin

;- S T

70 80 a0 100 110

[~ Autoload |~ Autostop |~ Autorun Run I

Time [ms]

Period
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FreeMASTER as a Real-Time Monitor

r
nsorie: ingie.pmp - rreel

(=] & (e

File

Edit View Explorer Item Project Tools

SR ululs| l=la] 21-] plallelal [T 1

Help

=8 Single_BLDC
=8 ML
“.48% DC_bus variab)
.48 Start
14 M1_BackEMF
4% Speed
49 Speed_loop

& M1_wRot_stimul...
# Speed response...

commands  stimulators

Ready
|

Moror Ne.1 O @
Application Faults .0 B 20 "
y F 3 0 N e 35
- e R A
DC Bus Voltage
- e EZEIE v
- e M
4000 5”;” 5000
; c : 3000 WL 7000
’ 2000\:{‘? %8000
I aoc 1| TEMP - N/A| = Z
[ oo Iy - va ks wd e -
;%Speed
[ _cv Y e~orv 1L 0 oo
ON/OFF Application State Fault Clear
control page
(e N e Value Unit Period
MLswitchAppOnOft i DEC 500
_| M1.switchFaultClear ? DEC 500
| M1.wRotMechReq ? [RPM] 0
| M1.wRotEl ? [RPM] 0

Not connected
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The HTML-based data
visualization area. The
user can provide

any collection of
ActiveX-based
instrumentation to
create custom visual
dashboards as
complex or elegant as
desired.

The data visualization
area may also be used
to display arbitrary
information, such

as presentations, help
files and fact sheets.



FreeMASTER as a Real-

L £
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Internet Opticons

| General | Security | Privacy | Content | Connections | Programs | Advanced [

Settings

% Security -
[] allow active content from CDs to run on My Computer®
[ allow software to run or install even if the signature is invi
Always send Do Mot Track header™®
[ Block unsecured images with other mixed content
Chedk for publisher's certificate revocation
Chedk for server certificate revocation™
Chedk for signatures on downloaded programs
[] Do not save encrypted pages to disk
[] Empty Temporary Internet Files folder when browser is de
Enable DOM Storage
[] Enable Enhanced Protected Mode®

[¥] Enable Inteqgrated Windows Authentication™ ~
1| 1] [ 3

latn |

*Takes effect after you restart your computer

[ Restore advanced settings ]

Reset Internet Explorer settings

Resets Internet Explorer's settings to their default
condition, _

¥ou should only use this if your browser is in an unusable state.

Ok ][ Cancel ][ Apply

]
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- In order to allow the ActiveX
— based instrumentation to
run it may be necessary to
set you Internet options to
allow the active content to
run.



FreeMASTER as a Real-Time Monitor

Demo Mode

- To prevent modification, the project’s author can lock the project against
changes by switching it into the Demo Mode.

- An important part of the FreeMASTER’s capabilities is the demonstration
and description of the target board application. It is essential that the
demonstration project, once prepared, is not accidentally modified.

- In the Demo Mode, the user cannot change the Project Tree item
properties, cannot add or remove the tree items, and cannot change any
project options.

L
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FreeMASTER as a Real-Time Monitor
FreeMaster Communication Driver

- Go to www.freescale.com/freemaster

- Go to the “downloads” tab and look for “FreeMASTER Communication
Driver”

- In the CodeWarrior project window, paste the FreeMASTER folder into
the “Project_Headers” folder of your project

- Once the package is installed, there are several options to interface with
the target device, using CAN, SCI, or JTAG

For additional information, refer to Freescale’s Application Note AN4752

L £
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FreeMASTER as a Real-Time Monitor
Adding the FreeMaster Communication Driver

- The corresponding header and C files from the unpacked folder are
added to the project header files.

- The paths containing the FreeMaster files must be incorporated into
the project:
- From the CW menu bar, go to Project > Properties
- Go to “C/C++ Build”> “Settings”
- Look for the item “Access Paths” under S12Z Compiler

- Add the following paths under: "Search User Paths”:
"${ProjDirPath}\Project Headers\FreeMASTER"
"${ProjDirPath}\Project Headers\FreeMASTER\S12ZVM*
"${ProjDirPath}\Project_Headers\FreeMASTER\src_common"

L
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FreeMASTER as a Real-Time Monitor
Using the FreeMaster Serial Driver

- At the top of your project, we have included the freemaster header
file:

#include "freemaster.h"“

- The “main” routine now includes a FreeMaster initialization (must

be always after the comms initialization; in this case, the SCI):
FMSTR Init();

- The infinite for loop now includes a function that continuously sends

the variable values to FreeMaster
FMSTR Poll () ;

L
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FreeMASTER as a Real-Time Monitor
Steps to integrate FreeMASTER in your Application

1. Include the files under the FreeMASTER Serial Communication
Vxx\src_common in your application code project with no changes.

2. One file changed in FreeMASTER Serial Communication
V1.6\src_platforms\MPC56xx directory:

a) renamed freemaster_cfg.h.example to freemaster_cgh.h

b) Configure FreeMASTER by changing macro definitions
3. Addition to main.c

a) Add function call FMSTR_Init() after system init

b) Add function call FMSTR_Poll(); in main loop

4. To build with FreeMASTER support for MPC56xXx, include all files under
FreeMASTER Serial Communication V1.6\src_platforms\MPC56xx
and FreeMASTER Serial Communication
V1.6\src_platforms\MPC56xx directories.

L
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FreeMASTER as a Real-Time Monitor

- Highlights
- Access to target variables, symbols and data types
- Safe access over UART, CAN or USB with target-side driver
- Transparent access over BDM (no target-side driver needed)
- Addresses parsed from ELF file or provided by target (TSA)
- Fine tuning parameters or direct control via variable modifications
- Scope graphs with real time data in [ms] resolution
- Recorder visualization transitions close to 10[us] resolution

L
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FreeMASTER as a Control GUI

- What the FreeMASTER
Control GUI can do = S

- rendering HTML-encoded GUI =5 4 4 4 0 b A b0 i ] e 9 ®
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FreeMASTER as a Control GUI

- Variable access and modification
- Manually in the Watch pane
- Time-tables & stimuli modification

- Script-based read/write directly from GUI ———— ( — A
= mouse-clicks and keyboard control == __________ I
- push buttons and forms Ol — ™
. . . HTML Rendering & JScript
= sliders, gauges or other ActiveX/HTML5 widgets _ A - Y
. . . ‘: ctlveX-:?( Cus_t:)m Scripting
= custom intelligence and control algorithms -

- ActiveX clients external to FreeMASTER \. — - y,

= Excel or Matlab — typical programmable clients
= FreeMASTER enables HW-in-loop simulations

- Works over all communication interfaces S WQ}”
ety Al

- Sending Application Commands
- “Traditional” control approach
- NOt recommended aS It IS Ilmlted to Connect over UART, Direct memory access Share any connection

Systems USB, CAN or JTAG  j-link, CMSIS-DAP or P&E over the internet

with target-side agents (UART & CAN).

L £
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FreeMASTER as a Control GUI

- Scripting in FreeMASTER
- HTML pages are displayed directly in the FreeMASTER window
- InternetExplorer v10 used as the rendering engine
- HTML may contain scripts and ActiveX objects

- FreeMASTER Iinvisible ActiveX object

- Script accesses the FreeMASTER functlonahty
through this object s

- Variable access

Smgle Phase On-Line UPS Demo with MCOSIRRE128

- Direct memory access el

- Stimulator access = || b =; ~
- Application Commands " L
- Recorder Data Gy et
- Symbol and data type information |

L £
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FreeMASTER vs

Write source code
Compile

Flash code to MCU
Debug code

Logging data to file
Graphs & Visualization

Control Panel

. Debugger

KDS...

IAR, KEIL, CW,

limited
functionality

Field-tune parameters (no JTAG)

Remote control

Plugins & custom communications & scripting

L
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FreeMASTER Replacing Custom GUI Applications

- FreeMASTER instead of Custom GUIs
-comparing FreeMASTER with custom GUI approach
-typical use cases

B Angular Positsan P =10 x|
_Pa |
_Fem |
- T — £ i
Set Zevo | 8 3
£ |
b 4 ————
Herd bon 2 ¢ - _—x
X Y — > = —
mcml fr04.2 {133 I ==
Marsad Calbation | Fads
Cuit A IE;! e Sec
R eeee -
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From Custom GUI to FreeMASTER

- Typical pitfalls of using custom GUI
- Requires PC Host programming tools and skills
- Never enough communication interfaces, communication issues over and over again
- Time to develop a robust PC Host application
- Deploying GUI to host PC
- Using custom GUI with modified user application

- Benefits of FreeMASTER

uniform approach — application control by variable modification
works over UART/CAN but also over non-intrusive BDM

one tool used with variety of GUIs

GUI easily extended by multimedia content (charts, documentation) local, online or
embedded

- Can be used with user-modified content too. User able to mix “our” data with “his” data in
common charts.

- GUI project can be extended by user to cover more functionality

L
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From Custom GUI to FreeMASTER

- Typical custom GUI approach

communication driven data collection, custom protocol

- PC sends request, Target processes and replies with data
= pro: under full control of developer, may be shielded from the rest of application logic
= con: communication development just for sake of GUI, typically not used for any other purpose
= con: migration to different communication media is typically hard
= con: user modifications of firmware makes the GUI to stop working

FreeMASTER approach

control by modifying variables

- use either artificial variables dedicated for GUI control

- or modify state variables used also by the general application algorithm
= con: typically requires to change existing applications with custom GUI

= pro: works over standardized protocol or with BDM direct memory access
= pro: easy to protect or restrict functionality

= pro: easy to integrate this approach with additional user modifications to firmware

= pro: t)he TSA feature — self-describing and automatic board discovery (FreeMASTER 2.0 in
2015

L
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FreeMASTER Internal Application Structure

- Inside FreeMASTER
-how to get maximum out of FreeMASTER
- linking with other executables
-reusing communication layer

4 ot ot e b vt Bkl 1N T TR— it -
B T e e T trve tram o o A Dim a A= MchPcm
Z 0 @ ANei ]
%] [(twcursseen) = a.
=3 ReadDoubleVariable
f =3 ReadFloatarray
=% ReadFloatArray_t
= ReadFloatariable

=% ReadIntarray
=% ReadlntArray_t
= Readlntdrray_wv

S

L
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FreeMASTER Internal Application Structure

Basic FreeMASTER Communication Diagram

So-called in-process calls are the simple calls to

FreeMASTER
Executable

In-process calls

A 4

functions located in dynamically loaded libraries
(DLLS). The calls are fast just like if the function
would be located inside the executable itself.

FreeMASTER enables to use custom plug-in
modules to implement the communication layer.

RS232

Target Board

Communication DLL

The plug-ins use Microsoft COM (ActiveX)
procedure call standard. Typically the fast in-
process plug-in DLLs are used.

In-process calls

Custom connection
(CAN, BDM, JTAG, ..)

Target Board

L £
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FreeMASTER Internal Application Structure

FreeMASTER Communication with HTML/JScript Pages

FreeMASTER
Executable

In-process calls

A 4

Out-of-process calls (exe-to-exe)

RS232

A 4

Target Board o

Communication DLL

In-process calls

Custom connection
(CAN, BDM, JTAG, ..)

Target Board

L £
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Internet Explorer running embedded in FM

Out-of-process calls are also based on Microsoft

ActiveX/COM technology.

FreeMASTER ActiveX interface exports methods
like ReadVariable, WriteVariable — this means the
user first needs to load a valid FreeMASTER
project to define variable context.

N
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FreeMASTER Internal Application Structure

Internet Explorer Running Separately (no difference)

FreeMASTER Internet Explorer running separately

Executable —’

Out-of-process calls (exe-to-exe)

In-process calls

Y

Communication DLL

It makes no difference if the IE is running inside
or outside the FreeMASTER application window.
From the data exchange point of view, this is still
out-of-process procedure calls.

In-process calls
The same approach can be used with other
scriptable applications like Matlab, Excel, PERL,
or even compiled applications written in C, C++,
VB, or the .NET languages (see next slide).

RS232

Custom connection

(CAN, BDM, JTAG, ...) In any case, the FreeMASTER needs to have a

valid project loaded, with variable definitions etc.

or

Target Board

Target Board

L £
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FreeMASTER Internal Application Structure

Excel (or other application) accessing FM ActiveX

FreeMASTER
Executable

In-process calls

A 4

Microsoft Excel

RS232

A 4

Target Board o

Communication DLL

In-process calls

Custom connection
(CAN, BDM, JTAG, ...)

Target Board

L £
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Out-of-process calls (exe-to-exe)

Excel/VBA uses the same ActiveX interface like |IE
HTML/JScript as shown on previous slide.

|




FreeMASTER Internal Application Structure

Other Ways to Access Target Microprocessor: C, C++

FreeMASTER
Executable ﬁfé'rvfzze _
Custom Windows-based C or C++
In-process call application capable of direct DLL calls

A/

Communication DLL

Any Windows-based application which is capable
In-process calls of direct C-like calls into the DLL may reuse the
communication DLL to make use of the
FreeMASTER protocol.
RS232
The DLL exports calls like OpenPort, ClosePort,
ReadMemory, WriteMemory, SetupRecorder, ...
Custom connection
(CAN, BDM, JTAG, ..) As FreeMASTER is out of the game here, the
term “variable” makes no more sense in this
scenario. User application needs to use numeric
memory addresses and sizes when accessing

or the board (see FM protocol for more details)
Target Board Target Board \ /

L £
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FreeMASTER — New In Version 2.0

Seder ! Covmtrmnmn atiom Poot |y X

Wit Commuwaton rtadacs 4 ad 1 SHrect yaus tasl Sreae e the e beed T

- Connection Wizard R
- Simplifies the connection to target e —
- Scans available COM ports and speeds CIIIIIL semmemassEm
- Helps to select communication plug-in : | e —
- True plug & play experience when == | s
combined with Active Content ] o | g ) s |

- TSA with memory safety and Active Content stored in MCU Flash

- Enables variables to be defined without parsing ELF file
- Enables MCU to protect memory and enable access to “safe” variables only

- v2.0: TSA enables GUI files, pictures, scripts,
project files and web links to be stored in MCU Flash  [=: 5

- User may “browse” available pages and project as
soon as the board is connected S L

o= Explore the Board """

L £
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Thank you - Questions?

Communication DLL Library

% ARM mbed

.
) Lo %"‘JH:GEH

- E

Connect over UART, Direct memory access Share any connection
USB, CAN or JTAG j-link, CMSIS-DAP or P&E over the internet e Dokl U e T

L
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Getting Started With Freemaster
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Start FreeMASTER Interface

- From the Start Menu in Windows, go to
- Start > All Programs > FreeMaster 1.4

- The FreeMASTER tool will start
-ignore all the warnings and error messages, they are most probably
caused by incorrectly assigned serial port.

0 roe

o —
=T
i - “freescale

Welcome to FreeMASTER

Start Project

L £
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FreeMaster — Configuring the Serial Port

- On the menu bar, go to Project > Options

- Select the correct COM port, with a speed setting of 115200 (this is
the value we will use in the SCI initialization for the UART)

( Cptions @1

Comm l MAP Files ] Pack Dir] HTML Pages ] Demo Mode ] Views & Bars ]
Communication

& Drect RS232: Po: [€8IIH  =| [Siicon Labs CP210x USE to UART Bridg

Speed: 115200 «| Timeouts...

" Plug+n Module: | J

| K2

[ Save settings to project file [v Save settings to registry, use it as default.

Communication state on startup and on project load
" Open port at startup
* Do not open port at startup
" Store port state on exit, apply it on startup

| Store state to project file, apply upon its load Advanced...

QK | Cancel | | Help |

L £
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FreeMaster — Loading the MAP file

- From the options window, go to tab “"MAP Files”

- Select the default symbol file:

- Select the file

“C:\\AMF-ACC-T1244\Freemaster\DemoTrapezoida\DemoTrapezoidalS12ZVM\DemoTrapezoidalS12ZVM.elf’

- Select the file format:
- Binary ELF with DWARF1
or DWARF2 dbg format

- Click OK

Z “freescale’
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Options

S|

Comm MAFP Files l Pack Dir] HTML Pages ] Demo Mode ] Views & Bars ]

Default symbal file: |C WAMP-ACC-T1 244 Freemaster®.Demo Trapezoidal Demo Trape:

File format: Bh.-—.ry ELF with DWARF1 or DWARFZ dbg format . [l =18
List of all valid COAMPE-ACC-T1244 Freemaster\Demo Trapezoi E
symboal files:

Mote: The file selected in the list will be used as default symbal file
when the project is opened

On Load
[

[+ Synchronize variables each time the symbal file loads

[v List emors (varables using undefined symbals)
* Always { Except after project load

o |

Cancel Help




FreeMaster — Start Communication

- Select Start/Stop Button to begin communication (you will see and
error). Just select “Close Port”

[ Project - FravaaSTER -
! Dle  Ede  Dew muéw z;n,ea Toals m{p ‘l
SHOT - 48 e53 W VTR

Q) StuySiep ‘mnn-:albon e

&ﬂm Toggle the communication oot onvoft s

- “freescale

Welcome to FreeMASTER

« What's New In Version 1.4? -
Soe description of the most IMpotant changes and wrgvovamaents imp
appication verxion. Improved GUI, mew SOM cammuncation plug o= o FreeMaster
support for CAN commumseation,

« Visit FreeMASTER home page.
Qe mt v freescee oo

Viakt tha spplication home page =

Can not detect the board information ! The communication will be

A'Z} paused.
Start PrOj ect Error code: 0x80000101 (Response timeout.)

« Continue with this Project

Hide the slcome messege and stert by sorking mith this empty prujer
disnble the weicome messape for subseguest stats = the Opbos Sett)

1 Keep Trying

iz e |

e ok Lt - —

& | Taggie the communication pant orvatt
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Need to integrate FreeMASTER into our Application

1. Copy the files under the FreeMASTER Serial Communication
Vxx\src_common where the DemoTrapezoidal application code is with
no changes.

2. Copy the files under FreeMASTER Serial Communication
Vxx\src_platforms\HC12 where the DemoTrapezoidal application
code.

3. One file needs to change from the FreeMASTER Serial
Communication Vxx\src_platforms\HC12 directory:

a) renamed freemaster_cfg.h.example to freemaster_cgh.h
b) Configure FreeMASTER by changing macro definitions in

tdefine FMSTR_POLL_DRIVEN /* no interrupt needed, polling only */
tdefine FMSTR_SCI BASE /* SCI1 base on S12ZWM */

tdefine FMSTR USE SCI /* To select SCI communication interface */
#define FMSTR_USE_APPCMD 2] /* enable/disable App.Commands support */
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Need to integrate FreeMASTER into our Application
(changes to mcd_main.c)

/* Model's headers */

#include "DemocTrapezoidalS12ZVM.h"
#include "mc9s12zvm.h"

#include "mcd_s12z compiler.h”
#include "tim_param.h”

#include "tim_s12zvm_library.h"
#include "clk_init.h"

#include "isr 1lvl.h"

kinclude "freemaster.h™

= void main(void)

1

/* Initialize PLL clock */
cmpu_s12zvm_init(); //Already initialized in the Boot

isr_wvect_init();

/* System Timer Initialization */
timer_sl2zvm_base init();
timer s12zvm ch _init(@,8);

/* SPI, SCI output pin routing */
MODRR® = MODRR® SCI1RR MASK; /* From Device Header file */

/* Set SCI 1 baud rate divider*/
SCI1BD

/* PMF output pin routing */
MODRRL = @;
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Need to integrate FreeMASTER into our Application
(changes to mcd_main.c)

/* PMF multiple timebase generators */
PMFCFG8 MTG = 1;

/* Initialize the processor. */
SYSTEM INIT TASK();

= f* Attach SYSTEM_TASK to a timer or interrupt service routine with
* period ©.881 seconds (the model's base sample time) here. The
* call syntax for SYSTEM TASK is  SYSTEM TASK();

*/

/* PTU Interrupt Enable */
PTUIEL = @&;

PTUIEH = @&;

/* TIM global enable */
TIMBTSCRLI_TEN = 1;

/* Initialize Freemaster */
FMSTR_Init();

/* Enable interrupts */

Enable_Interrupts();
while (1} {
FMSTR Poll(); /* Poll for Freemaster Communication */
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Need to integrate FreeMASTER into our Application
(changes to DemoTrapezoidalS12ZVM.mk)

# MEM_ALLOC - Either RT_MALLOC or RT_STATIC indicating the style of the

# generated code. Statically allocated data is only useful

# for one instance of the model.

# COMPUTER - Computer type. See the MATLAB computer command.

# BUILDARGS - Options passed in at the command line.

# MULTITASKING - yes (1) or no (@): Is solver mode multitasking

# MAT FILE - yes (1) or no (@): MAT file logging

# EXT_MODE - yes (1) or no (@): Build for external mode

# TMW_EXTMODE_TESTING - yes (1) or no (8): Build ext_test.c for external mode

# testing.

# EXTMODE TRANSPORT - Index of transport mechanism (e.g. tcpip, serial) for extmode
# EXTMODE STATIC - yes (1) or no (@): Use static instead of dynamic mem alloc.
# EXTMODE _STATIC SIZE - Size of static memory allocation buffer.

MODEL DemoTrapezoidalS127VM
ODULES clk init.c freemaster HC12.c freemaster appomd.c freemaster protocol.c freemaster rec.c freemaster sco
MODULES = clk init.c mc9s12zvmll128.c mcd main.c pmf 512z library.c starts12z.c tim chl isr.c tim s12zvm library

LKEFILE DemoTrapezoidalS12Z2viM. mk

ALT_MATLAE_ROOT = C:\PROGRA~2\MATLAB\R2813a

MATLAE ROOT C:\Program Files (x86)\MATLAB\R2813a

S FIHNCTTONS

L
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Rebuild our Application code with the changes we made
and reload software

1. Run DemoTrapezoidalS12ZVM.bat.

2. When build complete run DemoTrapezoidalS12ZVM_bam.bat to
download the code to the MCU.

E=EEE

@\)v[ <« AMF-ACC-T1244 » Freemaster » DemoTrapezoidal » DemoTrapezoidalS12ZVM v [ ¢y | search DemoTrapezoidals12zvm pel

File Edit View Tools Help ]

e 2

Organize v g Open Print Burn New folder [ 2
C:\windows\system32\cmd.exe

RAppID BL Progress | =L —Xﬂ-] .

asst_gtm_jfloros_view_temp = Name

asst_tlb_kv10_jfloros_view || 1sr_vl.o H emoTrapezoidalS12ZUM>"'C:\AMF-ACC-T1
44\BootLoader\\" "C:\AMF-ACC-T1244\
ZUM\DemoTrapezoidalS12ZUM.rb1"

asst_tlb_mpc564xl_jfloros_view | mc9s12zvml128.0

asst_tlb_mpc574xP_jfloros_view |_| mcd_main.o —
asst_tlb_s12zvm _jfloros_view | pmf_s12z library.o Programming MCU
DemoModels _| starts12z.0
Bl Desktop : || tim_chl_isr.0
Freescale _| tim_s12zvm_library.o
projects | vector.o
< Recent Places || mc9sl2zvm.prm
& Downloads _| DemoTrapezoidalS12ZVM.rbl
asst_tlb_mpc567xk_jfloros_view _| DemoTrapezoidalS12ZVM.sx
data ~ | BootloaderResult.tbxt
| defines.txt
; Libraries | modelsources.td
:| Documents _| rtw_proj.tmw
2! Music 5] DemoTrapezoidalS12ZVM.bat
| Pictures v DemoTrapezoidalS12ZVM_bam.bat
DemoTrapezoidalS12ZVM.bat Date modified: 10/22/2015 3:55 PM Date created: 10/22/2015 3:57 PM
e Windows Batch File Size: 346 bytes
> 4
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FreeMaster — Start Communication

- Select Start/Stop Button to begin communication.

Bﬂ@;

Bﬂvqm 'MASTE!
D'C l“ DN N‘W mﬂ YW“ EI‘D
BRS ed

mmmw«m 0 ]

)
ﬁm Toggle the communication poet an/ott

]

- “freescale

Welcome to FreeMASTER

What s New ln Verslon 1 47
of th npn«:m-mwnmpbmma !N

ppln on version. !mprwodc.ll --uu plug e and

support for CAN commumseation,

« Visit FreeMASTER home page.

Viakt tha spplicstion home page st v freesseie som

Start Project

« Continue with this Project

d \hm-r m-q--'d mhmﬁmmu- vam u can
o Saty dl

“freescale’

—f / R5232:COME6:speed=115200
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FreeMASTER Interface

- In the FreeMASTER interface for “Empty Project” variable time is watched.
This variable is also added to scope interface in order to be monitored in
graphical representation.

& 5122VM - FreeMASTER [ & | 2]
File Edit View Scope Htem Project Tools Help
-HRD|E| |6 S| «|=|8] 21> [o 222 [ 4]+ @]
Mew Project p—
" [ =
socca L
/
Start/Stop serial / /Z'/ :
. . m30000+
communication ( AN
with target —
- I;‘.D : =
e [3=c]
algorithm block description  oscilloscope
Name Value Unit Period
time 63562 DEC 0
Dnne/ \ R5232: COMd:speed=9600 Scope Running

\ .

Variable “time” in watch window

‘ Visualization of variable “time” in

Scope selector scope

: - freescale . External Use | 47



FreeMASTER Interface

[@ 512zVM_Lab2 FRMSTR.pmp - FreeMASTER

ﬁFile Edit View Scope Item Project Tools Help

| slOigE| slsls| <|=la] 21| 7 2l [T
h >

Start/Stop serial
communication
with target

Scope
selector

Visualization of
variable in scope

Variable in
WatC h WI n d OW | |Not connected |Scope Running |

L
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Adding Variables

- On the menu bar, go to Project > Variables

- When the window appears, select “New”

- Type the variable name in the “Address” field

- Click on “OK” and Repeat until finished with all needed variables.
- Close “Variables list” window

[ Variable @1

- - Defintion | Madifying ]
# " Variables List &J ‘
Variable name: |Mutur5peedHeqFreemaster Sampling period: |1 sec | Show as: |DEC -
Available variables Filter: | Variable Bit fields Show
D = W val [ min[ max
: , S — el T mn [~ ma
ulloON_DutyCyde one... - "
— Fixed digits: 3,
::::—g Edit Type: |unsigned foced point ﬂ shift it: |0 3: hits right, and.. - .

Hal_C . - ] I—L| [ Fill left zeroes
HallState Delete Jze: |2 bytes mask with: |ne mask (-1}

MaotorSpeedReqgFreemaster
MotorSpeedrPM

id

Ph % out Generate Feal type transformation Text enumeration (after transfarm)
ase_A_Ou G :
EE::E_E_gﬂ |H':'”E J u""t:|"""t [ Enumerstion enabled [
PWM_DutyCyde
SpeedControllerIntegGain
SpeedControllerPropGain
. Lo |
Help o
History time: 5000 o default: |unknu';m W Show number
: =

QK | Cancel

Help |

L £
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Adding variables to the Watch List

- Right click into “watch™ area and select “Watch Properties”

- Switch to tab “Watch” in Project Block Properties
- Select the variables to watch and click on “Add”

Project Block Properties

:

Main Watch | App. commands

Available varables:

Value

Edit vanable...

Watch Properties...

Reset MIN/MAX
Reset MIN/MAX to

Create Mew Watch

Remowe From Wat

- e——-—----" |

L £

Z “freescale’

All Vars

ed Var...

Clone To New Watched Var...

ch

External Use

Lnit

Fitter:

50

RS54

- Remove

il

Watched variables:

MotorSpeedReqFreemaster
DemoMode

Hall_A

Hall_B

Hall_C

HallState
MaotorSpeedRPM
Phase_A_Out
Phase_B_Out
Phase_C_Out
PWM_DutyCycle
SpeedControllerintegGain

SpeedControllerPropGain

Mew

Clane

Rl

elete




Adding a Scope

- Right-click on New Project and select the option “Create Scope”
- Define a name for the scope
- Change Period to Oms, and Buffer to 10000 points per subset

- Change X-axis width to 5,

' Project - FreeMASTER.

File Edit View Explorer Item Project Tools Hel

Scope Properties

Create Scope ...

Delete

R L.
Create Subblock ...

Ev“‘IFll o[8[ 5| <=|=|@| 21|

[

Create Recorder ...

“ B Properties...
I
Z “freescale’

specify the U

Show me whi

Main lsetup]

Name:

Description URL: |
Scope global properties Legend location Girid
Period: |0 ms | (0 =maximal speed)  Top [ Bottom W Horizontal
N " Left  Right [v Vertical
Buffer: i
ourrer: 10000 points per subset ]| Lt vt
Graph type Graph setup
* Time graph ¥-axis label: |TII'|'|E
(™ w
~ A graph ¥-axis units:  |seconds | [ Append units name to the label

¥-axis width: | 5 ¥ Auto-scale when lower than width

QK | Cancel Help
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Adding a Scope (Hall Sensors)

. Add Hall_A BLOCK 0, Hall B to BLOCK 1, & Hall_C to BLOCK 2

- Assign a variable(s) to BLOCK by selecting variables and clicking
“Assign vars to block” button.

- Click “OK”"

Scope Properties Scope Properties Iﬁ
Main  Setup l Main  Setup l
Graph vars: ﬂ ﬂ Assignment to Y blocks: Graph vars: ﬂ ﬂ Assignment to Y blocks: Yhlock Left fuis
BLOCKD | _ ] BLOCKOD Q| min: |10 El: v auto
BLOCK1 1 ] BLOCK1 1 -
BLOCKZ _'_'-'-_—_ I | M= |10 3.. v auto
BLOCK3 ] — ————""|BLOCK3 ]
BLOCK4 ] H BLOCK4 ] | style: [Line |
BLOCKS 1 | BLOCKS 1
| f-block Right Awds
= Right zod ol [
Join | Spilt u Join | Spilt S bt
min:  |-10 3 [
jor | Assian varsto block | |Hall_C | J Color | [{Asiar vars 15 Bk ] O
Left ads label:  ||Ads N
HallState - ste: [Line =
MatorSpeedReqFreemaster  — Right ads label: |r.--.st
MatorSpeed RFM
Phase_A_Out
Phass_B_Out = 0K oK | Cancsd | Hep |
Phase_C_Out
DARIRA T e d 5 emd =
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Adding a Scope (Hall Sensors)

- Spin the motor by hand or set the speed to 1000 RPM

[ DerralsapercdsS22VM e - FeMASTER [ DermoTrapermidals 127VM pmgs - FrasbAASTER [BSSEER=E=)
|*"‘_“"~WN""‘“W Te 3t Gow Sccor Buec Mok Now :
_ﬁao~ N ~IIIF“‘ LR ORI S RN e : .2‘_“,..,,9— = W "‘.v_.”’?l- el Ao WITIE X - E N s+ s Ry HH EEN
e 2 v e e T o - a2 T
(1] ";
s el
t, ol
02 “‘i
|€ L n . ‘g:
7 s
=08 LB
L) é,.:
o &2
13 \g“
na i

|
“
-

F——-j~'--~~—— =3 of:

[ & .°
3 14 | (]
o It 7] 55 0 85 me o
“ime foach
proe—
Kowe Vohe Ut

Mot Zpeeiie T rwerm te o - oec »

DwwaMods T oec L)

vl A 1 oec ]

[y o EC 1

el C 1 0EC )

st 1 0EC )

Mo Epes PN [ 0EC )

Phase A_Out 0 oeC 3

P 3 Out o [ s 3

Phase £ Out 0 cec )

PAM_DutpCyia o pec )

SpessiControber drngien 1 un N

SomdContabufropGen 00010078 [ ) PON_DetpCyde pved pood 1008
PO OutyC pcie 1000 Dec »x

P aspacatian Comma.. | PAlviabie drmasrss Dl aspscation Corven... | DAIVarutie Sametes
Reasy nat serore | Rasey yIEZ—

L
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Adding a Scope (MotorSpeedRPM)
rScupePererties M

Main I Setup I

Name: IMntanpeed RFM

Description QHL:I _I

— Scope global properties Legend location Grd

Period: Iu ms ;I {0 = maximal speed) & Top " Bottom ¥ Horizortal

Bt " Left ¢ Right v Vertical

ourer: I'IﬂDD'I] points per subset -

¥ Lenend visible : .

—Graph type Graph setup Scope Properties

* Time graph ¥-axis label: ITIITIE Main  Setup |

™ ¥-Y graph I——l

—— m
= Puolar graph E e == M A Graph vars: ﬂ ﬂ Assignment to Y blocks: —f-block Left fuds

¥-axis width: Il':I v A MatorSpeedRPM d | min: |-4'I]DD 3: [T auto
d -
J | mac I-H]DI] 3, [T auto
|
| o] Jd | shle: IIJne ;I
|
—fhlock Right Awis

soin | St | Right ads vars: Iﬂ vI
—l min: |_1[;. 3: ¥ auto
|MotorSpeedRPM = | J Color |  Assign varsto block | mac [0 = W auo

Left zxiz label: IIPm'S style: IIJne ;I
Right =z label: In’-‘-xis

0K | Cancel | Hep |

L
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Adding a Scope (HallState)

Scope Properties

Main |5&tup I

Mame: |Ha||5tate

Description QHL:I

=

— Scope global properties Legend location Gaid
Period: |ﬂ ms j (0 = maximal speed) & Top " Bottom ¥ Horizontal
" Left " Right W Vertical
Buffer: |1ﬂDD'I] points per subset ¥ Legend visble
p vi
—Graph type Graph setup Scope Properties

23]

= Time graph ¥-axis label; ITII'HE

™ ¥ graph
i< units: =
£ Polar graph ¥-axis units Isemnds I v A

L

Main  Setup |
Graph ars: H| ¥ pssignmentto Yblocks: - Yblock Left A
% mirt: Iﬂ 3: [ auto
g— = J | max: [7 = [ auto
— |
0 00— O | ste: |Line -
O— O s | =
0 — | —Yblock Right Axis
0— i Right zods vars:
[]— [ | Join | Split | S =S VEr: IG
o | o ook | min: I-‘ID 3: ¥ auto
| Hall State =] .| Color | _ssign varsto blo mae [I0 = 7 auio
Left axis label: IIFnds style: IIJne ;I
Right s label: Irﬁ-:-:is
ok | Cancel | o Hep |

Z “freescale ... s




Adding a Scope (HallState)

- Spin the motor by hand slowly or set the speed to 500 RPM

[ DemeTipesdaB12ZVM prg - FreeMASTER

Bl Bt Yew Seope Bajed Took  Heln

GH@®E BWA s ip Blm Slgw i 0|9 & @7 nms s 8 2 BIU DD EED
§oo MuterSpeedPim "Ww—
J5 Hall Servers I [ DommiT iapeshlalTLITV W oy - Fros MASTER
= I8 65
(5 it one ! [ oo o pew Seme pues Ten e
80 1 Lsgo,— BB e o B (S e o0 [0 B RN e .
¥ 121D N e o B — e e -
s - prerm —
; [ ]
2ol ¢ o MatnrSeensting 78
e = 9 Sarmnee 22
s | o 5
a0
» |
EELE
204
28]
204
151 J
' — L . :
T 08
o —
" 7 ™ [ a ] By |-~
Tove faect LR

Dec 0o
DEC 0
DeC ] »
e 0 a
DEC 0 :
DEC 0 -
oec 0 -
o 0 .
DEC 0 )
DEC ] J
bec o :
unt 1920 G
unit 1000 000
DEC 1000 PN DG e 0o oec e
m-lnplutlon Comma ‘N:)-ub- 3‘9.'_“"- Pi"f‘,’,‘fﬁ"j‘_‘; ﬁ-uuu Brmits
‘qu ey L T . Wyt (et
&
L 4
& <& f I ™
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Adding a Scope (HallState)

- For the 500 RPM rate you can zoom it to get more detail. Pause scope
recording and use the zoom. You can see that because the signal is
changing too fast so that polling aliases the signal.

[ DwroTnsessealilTIVl pag - FrawMASTTR [ SwroTnpeasdaTIZZyM prep - FrosMASTER [
[T En e doee paen oen mew [Ta 00 e dote peen Tem e
|a.ililo B e S iR R A @Y . ) lu‘ﬂo L L TR T L W G TS R LR < Tt ! 3
Bl AN L. — — — 23 i e ee——— ~cts4oar e
s L LU = - Fas Sonpe SKaNg gy —
i roam - [ RS i
5 MatieSpensRit - T S SR i Mot peestin Yalluie
5 Ml Semiers = Ml Senieny i
[ o

R T -
]
S . o
T —
74‘->;

¢ » i i 171 73
Tire ret) we
.
| ‘=
Yo . ot e e Pyrd

L a S eaE SO P - %< o e e e 20 ML Y

Jwoace oec Temoode o=

A cec il 3 Dec

ey e i =

- e i C [

el B s oec

Ml S = ~ 24 Vo ioen S P xc

P A _Out e Tvaoe A O oec

P 3 _Out oec Pasme 8 WA pec

e S OM oec Fowe C Do C

o Oyl o8 P DuteCicie e

B L - 0 ooy uber L g ] £
e or ey opien s -t O] LowesC vy e glar 20070 unt 1200
A0 DutyCyce w0 oec 1000 PO DuteC pde o [ =3 0

s ppencatian Comnna... [ B | IR dppication Comma... | [l Guiis
o amare o cow Tesr

L
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Need to integrate FreeMASTER Data Recording into our
Application to avoid aliasing (changes to
freemaster_cfg.h)

s e e s e e ol e e s e e s e e e e e e e e e e e e e e e e o e e o e o e e o e e e e e e e sl e e e e e e e e e e e e e e o e e o e e e e o e e o e e e e e

r* Enablefdisaﬁle recorder support */

#define FMSTR_MAX REC WARS 8 /* max. number of recorder variables (2..8) */
#define FMSTR_REC OWNBUFF 2] /* use user-allocated rec. buffer (l=yes) */
/* built-in recorder buffer (use when FMSTR_REC OWMBUFF is 8) */

#define FMSTR_REC BUFF_SIZE laz4 /¥ built-in buffer size */

L
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Need to integrate FreeMASTER Data Recording into our
Application to avoid aliasing (changes to
DemoTrapezoidalS12ZVM.c)

/* Output and update for function-call system: '<Root>/HallSensorInputs® */
~wvoid DemoTrapezoida HallSensorInputs(void)

uint8 T rtb_Gainl;
uint®8 T rtb_Gain2;

/* S5-Function (gpio_s12zvm_input): "<S3:/Digital Input’ */
Hall_A = PTIT_PTITL; /* GPI Pin Data Input Registers */

= /¥ Gain: '<53:/Gainl’ incorporates:
* DataTypeConversion: '<53:/Data Type Conversion5'
*f
rtb_Gainl = (uint3 T)(Hall A << 2);

/* S-Function (gpio_s12zvm_input): '<S3>/Digital Inputl® */
Hall B = PTIT_PTIT2; /* GPI Pin Data Input Registers */

= /¥ Gain: '<53:/Gain2’ incorporates:
* DataTypeConversion: '<53:/Data Type Conversion2’
*f
rtb_Gain2 = (uint3 T)(Hall B << 1);

/* S5-Function (gpio_s12zwm_input): '<S3:/Digital Input2® */
Hall_C = PTIT_PTIT3; /* GPI Pin Data Input Registers */

= /¥ Sum: "<S53:x/Sum’ incorporates:
* DataTypeConversion: '<53:/Data Type Conversiong’
*f
HallState = (uint3 T)((({uintls _T)rtb_Gainl + rtb_Gain2} + Hall_C);

= /* 5-Function (fencallgen): '<S53:/Function-Call Generator' incorporates:
*  SubSystem: '<Root:/TrapezoidalControl’
*f

DemoTrapezoi TrapezoidalControl();

/* S5-Function (gpio_s12zvm output): '<53»/Digital Output® */
PTS_PTS5 = Hall A; /* Pin Data OQutput Signal Update PCR[B] */

/* S5-Function (gpio_s12zvm output): '<53»/Digital Output3” */
PTP_PTP2 = TRUE; /* Pin Data Output Signal Update PCR[61] */

/* FreeMaster_Data_Recorder */

FMSTR Recorder
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Rebuild our Application code with the changes we made
and reload software

1. Run DemoTrapezoidalS12ZVM.bat.

2. When build complete run DemoTrapezoidalS12ZVM_bam.bat to
download the code to the MCU.

E=EEE

@\)v[ <« AMF-ACC-T1244 » Freemaster » DemoTrapezoidal » DemoTrapezoidalS12ZVM v [ ¢y | search DemoTrapezoidals12zvm pel

File Edit View Tools Help ]

e 2

Organize v g Open Print Burn New folder [ 2
C:\windows\system32\cmd.exe

RAppID BL Progress | =L —Xﬂ-] .

asst_gtm_jfloros_view_temp = Name

asst_tlb_kv10_jfloros_view || 1sr_vl.o H emoTrapezoidalS12ZUM>"'C:\AMF-ACC-T1
44\BootLoader\\" "C:\AMF-ACC-T1244\
ZUM\DemoTrapezoidalS12ZUM.rb1"

asst_tlb_mpc564xl_jfloros_view | mc9s12zvml128.0

asst_tlb_mpc574xP_jfloros_view |_| mcd_main.o —
asst_tlb_s12zvm _jfloros_view | pmf_s12z library.o Programming MCU
DemoModels _| starts12z.0
Bl Desktop : || tim_chl_isr.0
Freescale _| tim_s12zvm_library.o
projects | vector.o
< Recent Places || mc9sl2zvm.prm
& Downloads _| DemoTrapezoidalS12ZVM.rbl
asst_tlb_mpc567xk_jfloros_view _| DemoTrapezoidalS12ZVM.sx
data ~ | BootloaderResult.tbxt
| defines.txt
; Libraries | modelsources.td
:| Documents _| rtw_proj.tmw
2! Music 5] DemoTrapezoidalS12ZVM.bat
| Pictures v DemoTrapezoidalS12ZVM_bam.bat
DemoTrapezoidalS12ZVM.bat Date modified: 10/22/2015 3:55 PM Date created: 10/22/2015 3:57 PM
e Windows Batch File Size: 346 bytes
> 4
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Adding a Recorder

- Right-click on New Project and select the option “Create Recorder”
- Define a name for the Recorder
- Change Recorded samples to 1000 points

[ Fite: Edit- View Explorer Item Project Tools Help [ . Properties = |
\JEH@IEEH sl S| «|=|@)] 21| 2%
|

‘ ' : + . . :
Crente Subblock s Graph yars: F| #| pssigrmertto Yblocks: -~ Ylock Left fuds

Main  Setup | Trigger I

Create Scope ... 2 | B= = % min: ID =1 auto
Create Recorder ... specify the URL o 0— = % M, I 3 [ auto
Scope Properties 00— = 3 style: IIJnE LI
Main |Se°{u I 00— | J
i H— o ~Y-block Right Axis
Name: [EEET 1— 1] ot G
Description QF{Lzl 11— [ | Jain | Split | L] L I j'

] . . min: |-1: 3: ¥ auto
Scope global properties Legend location IHallStEltE LI J Color I Assign vars to block I Iﬁ" -
Period: |0ms v | (0 =maximal speed) ﬁ Top ? Bottom max: |10 o ¥ auto
Left Right i . i
Buffer: |1D'D-D-D points per subset ¥ Legend visible Left axis label: Ilﬂms style: IIJ'-'E LI

Right ais label: | A=

—Graph type
' Time graph X-axis label: ITImE

£ XY graph l—_, ITI - | = |
| . = Y . M p
™ Palar graph X-ands units: | seconds V¥ Append units name
X-axis width: I 3 v Auto-scale when lo' |

oK | Cancel Hep |
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Adding a Scope (HallState)

- Set 500 RPM and select HallStateRecorder and wait for data. No longer aliasing the
data.
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wte
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Hetorder s e VoA ¥ oasswo T ubon T |
ot |
] } e ! e ! ot Pered
— <t | MorrpeedRiec Teenante 500 =loec »
= = ! 5 cec a
1 DEC . b 0EC L}
g e } L oeC ¢
0 oo i 1 oo 9
1 26C | s oec ]
P o | MotorioeedN =0 cec ]
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a e | Ptece C_Out ] 0EC ]
LH o | PO DueCvoe « oeC 0
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NE232 (TN speedie 135200 Mes bose
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Adding to Freemaster Project Setup Control Page URL

- On the menu bar, go to Project > Options
- When the window appears, select “HTML Pages”
- Browse to FreeMASTER_Control Directory

- Select control.htm

( Options @1

Comm ] MAF Files ] Paclk Dir HTML Pages l Demo Mode | Views & Bars ]

Treedtem Pages

| Recent Places

& Downloads
asst_tlb_mpc567xk_jfloros_view =
data ‘

-
@ Open
7lL B
Organize v New folder
B Desktop A Name
Freescale
) & | control.htm
projects N7 v
£ | main.htm

Frame Set page LIRL: | J

Always load tems pages into following frame:

Control Page

Cortrol page URL: |.\FreeMASTER_Controlzontral htm

|+ Display the Welcome Page each time the application is started

QK Cancel Help

L £
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Adding to Freemaster Project Setup Control Page URL

- On the menu bar, go to View > Show Control Page as Bar
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Any Questions?
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Summary: More Information

For FreeMASTER, visit the Freescale website:
www.freescale.com/Freemaster

E=cart L Signin @ English

<
All ~  Search...

= freescale
Sample & Buy About

Products Applications Software & Tools Training & Communities
y History = MyR i My Favori

John's Freescale ~ i Login Annotate

vare and Tooks b Run-time Software

FREEMASTER: FreeMASTER Run-Time Debugging Tool ¥

Overview | Documentation | Downloads | Buy/ Specifications | Hardware & Tools | Training & Support

PC Master Software

FreeMASTER is a user-friendly real-time debug monitor and data visualization tool

that you can use for any application development and information management
FreeMASTER supports both cooperative and non-intrusive monitoring of variables on

a running system. You can dispiay multiple variabies changing over time on an
oscilloscope-like display, or view the data in text form. As well, FreeMASTER supports
additional capabilities and targets with an on-target driver for transmitting data from

the target to the host computer.

L
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http://www.freescale.com/Freemaster

Summary

- Any Questions?
Please Fill Out Your Surveys
- Thank you for your time

L
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