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- What is FreeMASTER
- How to get FreeMASTER
- FreeMASTER features
-as a Real-Time Monitor
- as a Control GUI

- vs. a Debugger
- FREEMASTER Window Description
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What is EREENT-1T]

FreeMASTER is a user-friendly real-time debug
monitor and data visualization tool that can be used
for application development and information
management.

- Supports non-intrusive monitoring of variables on a
running system.

- Display multiple variables changing over time on an
oscilloscope-like display, or view data in text form.

- Supports additional capabilities and targets with an on-
target driver for transmitting data from the target to the
host computer.

What do we do with FreeMASTER?

 Connect: to target MCU over UART, CAN, BDM, JTAG etc

* Monitor: read & show variables in run-time

« Control: set variables, send commands

« Share: enable Excel, Matlab or a script engine to add
hardware to the control loop

- | |
< W S
' 1 | )

Connect over UART,
USB, CAN or JTAG

Direct memory access
j-link, CMSIS-DAP or P&E

A Re e

MCU Memory Access

T -

Share any connection
over the internet



Application control

and monitor

Live graphs,
variable watches,
and graphical
control page

Real-time
operation monitor

What is EREENT-1T]
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What is [EIREENMEX=RI=I] - Connection options

FreeMASTER

BDM, JTAG

PC Side

FreeMASTER

BDM,JTAG...
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FreeMASTER

UART, USB, CAN, LIN, BDM,JTAG...

Embedded Side

Supported Devices

- S08

- DSC

ARM Cortex-M (Kinetis/S32)
$12/S12X/S12Z(MagniV),
MPC56xx, MPC57xx
ColdFire V1/V2

Supported Interfaces

- BDM

- JTAG (Segger,PE,CMSIS DAP,etc)
- Serial

- CAN

- LIN

- USB
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What is EREENIENE=RIEZ] - Supported Devices & Interfaces

No Driver Target Driver Required
MCU Families BDM /JTAG Packet-Driven BDM Serial CAN LIN UsSB MQX IO  eOnce /JTAG
§12 MagniV® Mixed Signal, S12 v v v v v
and 512X MCUs
$32 MCUs based on ARM v v v v
Cortex-M
MPC56xx MCUs based on v v v v
Power Architecture
MPC57xx based on Power v v v v
Architecture
Kinetis MCUs based on ARM v v v v v
Cortex-M
$08 MCUs v v v v v
DSC v v v
ColdFire MCUs v v v v v v NOTE:

If it is desired to run the debugger

and EREEM concurrently,

System Requirements the target driver option is required!

* Host side operating system: Windows XP to through Windows 10 32/64bit

* Required software: Internet Explorer 8 or higher installed beforehand.

 Hard drive space: 50 MB

» Other hardware requirements: Serial RS-232 port for local control or USB-to Serial converter.
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What is [EREEVEX=RI=3] - Features and Usage

O stars b o Er]

Real Time Monitor

*  Watching on-board variables or memory locations in various formats
« Text (name, value, min, max, enumerated labels...)

* Real-time waveform (real-time oscilloscope)

* High-speed recorded data (on-board memory oscilloscope)

* User-defined dashboard for data visualization

L L

Control Panel =

«  Direct setting of the variable value from the variable watch

- Time-table stimulation of the variable value Oromoesows TEER. TEED. e

* User command/message control

*  Visual Basic script or JScript-powered HTML Forms (with push buttons, indicators
and sliders) or custom HTML5 gauges

« By external application like Excel, Matlab or other which support ActiveX embedding

R R ] L\,; (S K2 i [Tanoma BN W e oy

Motor Control Application Tuning Tool
1

Tuning Mode  Expert v/

Demonstration Platform %ﬁ%
» You can both describe and demonstrate your embedded application by HTML o™ KVSx Drone Demo |
pages that contain pictures, sounds, video sequences, links or any web
content
« Display simultaneous real-time data monitoring

«  Browse through the functional blocks of the embedded application

Easy Project Deployment

» Entire project saved to a single file

+ All resources/files packed in the project file

+ "Demo mode" with password protection available

* New in v2.0: Project files embedded in target MCU Flash memory
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What is EREENINY=RITZ] - FreeMASTER vs. IDE/Debugger

| Write source code

- Compile

| Flash code to MCU

- Debug code

Logging data to file

Graphs & Visualization

| Control Panel

Tune parameters

__ Remote control

- Plugins, custom communications, scripting
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Tuning application constants with help of
EREENL=RIEI]

- The most challenging task for the developer is the setting of the application
constants, sometimes trial-error method must be used when the system (drive)
parameters are difficult to identify:

- P and | constants of the regulators
- Filter constants
- Constants of the position estimation algorithms

- Tuning the merging process when switching from the open loop start-up to full
sensorless mode
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EREENZXE=RI=SIHighlights

- FreeMASTER helps developers to debug or tune their applications

- Replaces debugger in situations when the processor core can not be simply stopped (e.g.
motor control)

- Recorder may be used to visualize transitions in near 10-us resolution

- No EXTRA code is required on the embedded side to interface to FreeMASTER via
BDM/OpenSDA/OSJTAG plug in modules.

PUBLIC | 9



How to get FreeMASTER

EREEN V-SR]

IS a FREE download from
WWW.NXP.com/freemaster

Pt

PRODUCTS SOLUTIONS SUPPORT ABOUT

1 ACCOUNT @ ENGLISH ~ W CART

ALL ~

Search. ..

]

@& PowerManagement ~  Wireless Charging ICs v FreeMA STER Run-Time Debugging Tool

FREEMASTER: FreeMASTER Run-Time Debugging Tool

OVERVIEW BUY/PARAMETRICS

Filter By| Show All »

Filter by keyword Q

Recommended Software & Tools (1
Run-time Software (5

Application Specific - Reference Applic ations

Middleware - Device Drivers (1
IMiddleware - Libraries (2

Software Development Tools (7
IDE - Drebug, Compile and Build Tools (@

Inttializ ation/Boot/Device Driver Code
Generation (1

Software Support (1

DOCUMENTATION DOWNLOADS HARDWARE & TOOLS
Recommended Software & Tools (1)
FreeMASTER 2.0 Application Installation (REV 2.0.3) I
IDE - Debug, Compile and Build Tools
EXE 404MB FMASTERSW 2017-01-04 00:00:00
Reference Applications (1)
Motor Control Application Tuning (MCAT) Tool
The Tuning Wizard is & HMTL based user-friendly graphical plug-in tool for
Qur FreeMASTER. This teol is intended for the development of PMSM
FOC applic ations, real time ¢ ontrol structure parameter tuning and will aid
moter control users in adapting MXP® MC solutions to their motors without
a detailed knowledge of PI controller ¢ onstant caloulations.
Device Drivers (1)
FreeMASTER Communication Driver(REY 20) —

FreeMASTER Communication Driver for 508, HCS12, 512 Magniv®,
SEFE0OE, MP CSSxx/MP CS8xx/MP C57xx, ColdFire® W10/2, Kinetiz®,

532

@ EXE S59MB FMASTERSCIORY O

Libraries (3)

PUBLIC

10

B<



http://www.nxp.com/freemaster

01.

FreeMASTER Overview




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
from IXXAT, Vector, NI, Glinker, ZLG

- JTAG/EONCE (56F8xxx only)
- BDM - Kinetis, PowerPC, ColdFire, HCS with

Segger, P&E Micro, CMSIS-DAP, iSystem, ... LSS et G %’f\ 5
- Any of the above remotely over the IP network T, s E f/;

Comes

- Enables access to application memory

Parses ELF application executable file _ .
Connect over UART, Direct memory access Share any connection

Parses DWARF debugglng Informatlon USB, CAN or JTAG  j-link, CMSIS-DAP or P&E over the internet
in the ELF file

Knows addresses of global and static C-variables

Knows variable sizes, structure types,
array dimensions etc.
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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

Besy
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FreeMASTER as a Real-Time Monitor
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FreeMASTER as a Real-Time Monitor

i i
- Variable Transformations Deﬂmlm |
- Value can be transformed to custom units Ve e i Sl ] Sonsren
[LLILL ) ) W owal I min [ max
1 1 Address: |k0000 = When the valus is received, e - L
- Transformations may reference other variable .| =l oo g, || Bt [
Values Size: m bytes mask wﬁh;lm [~ Bxponential
- Inverse-transformation applied when writing e T || 2 s S
a new value to the variable =i | Ed,
b: 0 = Add.._|
[ Use Maoving Averages’ fiter
¥ | Feset history on manual modif L |
History time: m e default: Iunknown ¥ Show number

x|

- Ability to Protect Memory Regions (TSA)

- Describing variables visible to FreeMASTER

- 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

Anatomy of the main window

F test_project.pmp - FreeMASTER

/
Main pane:
« Control page (if not floating)
* HTML content for “block” items

I e o e el « HTML content for “graph” items
i O E| S| &5 B2 [RBR e R [E] et $ (2K Tanon -1 -|[B]z 31 .Scope or Recorder Graphs
|
IN-[E:“;:)Z:-LEG i varig variginc
: pe F30
18 Demo Recorder 60000 -| g
B F25
1= iQWidget DEMO Free ]
™15 Envato DEMO z I 420
L ®1% Test page reload < #0000 | E =
2 30000 ==
o 20000-_ 5-1-0
\ 10000—_ ;—0.5
PrOject Tree: 0 _I 1 1 | ¥| 11 | | | | | 11 | | | | ; 0
* Block folder items o
(also root item) -
» Scope graph items gy o
» Recorder graph items s
* Shortcuts g 4oom -
| 2o
- - 0 _I | ] L1 1 | L1 1 | L1 1 | L1 1 | L1 1 | L1 1 | [ 1 ] | [ 1 ] | [ 1 ] | [ 1 ] | |
Application Commands ' 4 5 6 8 3 10 1 s =
« List of commands to send Time [sec] f
_control pege _osciloscope | .
Variable Stimulus Varlal_ale W_atch: _
« Stimulator tables to run | Name | Value | unit = « Variable list assigned to
varlé sy DEC 100 “block” tree item
vari6inc e =] DEC 100
var32 888237204 DEC 100
var3Zinc 100 DEC 100
varsd 79 DEC 100
vard_bitd 1 DEC 100 -
EApplication Commands E\iariable Stimulus 4 | o * === 222 I Pl—l

Daone

|R5232 UART Communication; COM45;: speed=115200

||Sc-:|r3e Running | Yy
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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

Fle Edt View Recorder [tem Project Tools Help

@6 @IF Rwl8h|c| <=5 21| pdpwlalal i 1] =]

Demo Project
|2 Demo Scope 12,434, 0821
4 Dema Recorder :"’5“5'"

SRS N | 2= sl o0l [V #1&| gl

F | — - ] 1w -

L %\ S e =

l].?f,'g: N = ——
L L -l

2w

Tirne [ms]

reconder status.., [T Audoload [ Audostop [ Sudorun Fun I
cordrol page  recorder |
Name Yalue Uit Period
wvarlg 57841 DEC 1]
war16inc 100 = |DEC 0
arSin 0.7712%9 unit 1
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FreeMASTER as a Real-Time Monitor

@ MPC5643L_BLDC_Sensorless_Single.pmp - FreeMASTER
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File Edit View Explorer Item Project Tools Help
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Not connected

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.
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FreeMASTER as a Real-Time Monitor

|General |5vau::|.|rit5-I | Privacy | Content | Connections | Programs | Advanced [ In Order to a”OW the ACtlveX -
Settings based instrumentation to run it may
0 searity - be necessary to set you Internet
[] allow active content from CDs to run on My Computer® . .
options to allow the active content
[ allow software to run or install even if the signature is invi
Always send Do Mot Track header™® ’ to run.

[ 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

*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.

| e
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FreeMASTER as a Real-Time Monitor: Demo Mode

- To prevent maodification, 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.
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FreeMASTER as a Real-Time Monitor

Steps to integrate FreeMASTER in your Application

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

- One file changed in FreeMASTER Serial Communication V1.6\src_platforms\MPC56xXx
directory:

- renamed freemaster_cfg.h.example to freemaster_cgh.h
- Confiigure freemaster by changing macro definitions

- Addition to main.c
- Add function call FMSTR_Init() after system init
- Add function call FMSTR_Poll(); in main loop

- 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.
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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
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FreeMASTER as a Control GUI

What the FreeMASTER Control .
GUI can do: i———

. rendering HTML-encoded GUI |

- scriptable in JScript or VBScript @ =liE e
- script access to target memory - i :": i '

File Edit View Recorder Project Tools Help
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Application Mode RUN
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Dane [Hot connected J[RecNotInited |

PUBLIC | 23

L |



FreeMASTER as a Control GUI

— )

Variable access and modification

— froad 3R0 Party Tools & IDEs Vs
.,.‘,3—"-!-{‘(._{ =i

- Manually in the Watch pane

= T -

« Time-tables & stimuli modification

=
HTML Rendering & JScript |V = <l

ActiveX & Custom Scripting ‘\

—_— —

- Script-based read/write directly from GUI

MCU Memory Access

—_ — )

mouse-clicks and keyboard control

push buttons and forms

sliders, gauges or other ActiveX/HTML5 widgets

custom intelligence and control algorithms
- ActiveX clients external to FreeMASTER

- Excel or Matlab — typical programmable clients

- FreeMASTER enables HW-in-loop simulations

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

- Works over all communication interfaces

Sending Application Commands
- “Traditional” control approach

- Not recommended as it is limited to systems
with target-side agents (UART & CAN).
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FreeMASTER as a Control GUI

. Scripting in FreeMASTER A —

) ) ) [Pl Single Phase On-Line UPS Demo with MC
- HTML pages are displayed directly in the = =
FreeMASTER window i U] e
- InternetExplorer v10 used as the rendering : T“?ﬁ
englne :é m @) Online
: : : E on
- HTML may contain scripts and ActiveX gTey -
objects o DEE | e
Status: Apsarpbion e @ Enor
- FreeMASTER invisible ActiveX object . — 1
- Script accesses the FreeMASTER _
functionality through this object

- Variable access

- Direct memory access
- Stimulator access

- Application Commands
- Recorder Data

- Symbol and data type information
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FreeMASTER as a Control GUI

- Target-in-loop Simulations

- FreeMASTER invisible ActiveX
object is accessible also
by external standalone applications

- Standard C++ or VB applications
- Excel & Visual Basic for Applications
- Matlab, Simulink

- Target-in-loop Simulation

- Matlab or Simulink engine lets
embedded
application to perform calculations

- SFIO toolbox for direct HW-in-loop
simulations and algorithm testing

[=1Pcontral
Fle Edit Yiew Simdation Format Tools Help

[_ O[]

DEES|sBR(2c b= |Hds BB T ®

File Edt ¥ew Web window Help

O@F|f @R |k 2? |

Wor kspace
|}"‘ﬂ|ﬂ‘ﬁs«m. Base -
Hame ze Bytes|Class

About MATLAB

i x|
- ®
A I AB Ready [100% |adeds
A 4

Wersion 6.5.1.188708 Release 13 (Sewvice Pack 1)
August 4, 2003

License MNumber: 157426
MCSL
Motorala
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FreeMASTER Replacing Custom GUI Applications

FreeMASTER instead of Custom GUIs
- Comparing FreeMASTER with custom GUI approach

- Typical use cases

gpication Cormmanc:|[RINaiable Simutes
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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
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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: the TSA feature — self-describing and automatic board discovery (FreeMASTER 2.0 in 2015)
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FreeMASTER Internal Application Structure

Inside FreeMASTER

- How to get maximum out of FreeMASTER
- Linking with other executables

- Reusing communication layer

/2 Microsoft Visual Basic for Applications - Book1 - [ThisWorkbook (Code)] =10l x| DilT a AS ch PCIT

“§%) Fie Edt View Insert Format Debug Run Tools Adddns  Window Help -8 x

iEE- W % RBmA 9 > 0 a bk SEFY R @ hscs

mjecl = \mAPrn i
I:Genem\] =l I:De =
=] _IH Dim a As McbPecm =l 2. |
-4 ] ThisWWorkbook = -
2§ VBaProject (baok1) . =% ReadDoubleVariable -
B89 %u;:u&jx; O‘:JSE‘S & ReadDoublevariable B & R I:I Fl t-"-'l,
] Totorisonk | | 2 RescAloatire =2 ReadFloatArray

‘ 4»|:| y b .

- = ReadFloatArray_t
[Thisworkbook Workbook =1 : Reamnm”:ﬁ =% ReadFloatVariable

Aphabetc | Categorized |
T =% Readlntarray

[autopdateFrequency 0 o=

ConficiResalution 1 - dUserResolution =2 Re adlntﬁ'rray_‘t

at=1204 False _

DisplayDrawingGbjects 4104 - xiDisplayShape B R_Eadlntﬂ.rra}' Y il
IDislavInkComments _ True | i = =
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FreeMASTER Internal Application Structure

Basic FreeMASTER Communication Diagram

So-called in-process calls are the simple calls to
functions located in dynamically loaded libraries
Free MASTER (DLLSs). The calls are fast just like if the function

EXGCUtable would be located inside the executable itself.

In-process calls

v FreeMASTER enables to use custom plug-in

. . modules to implement the communication layer.
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

RS232

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

Target Board o Target Board
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FreeMASTER Internal Application Structure
FreeMASTER Communication with HTML/JScript Pages

FreeMASTER
Executable

Internet Explorer running embedded in FM

In-process calls

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

y
Communication DLL ﬁare also based on Microsoft \

ActiveX/COM technology.

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

o /

RS232

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

Target Board o Target Board
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FreeMASTER Internal Application Structure

Internet Explorer Running Separately (no difference)

FreeMASTER
Executable

In-process calls

v

Internet Explorer running separately

e smsn|

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

RS232

Target Board

Communication DLL

In-process calls

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

Target Board

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.

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).

In any case, the FreeMASTER needs to have a

Q&llid project loaded, with variable definitions etc/
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FreeMASTER Internal Application Structure

Excel (or other application) accessing FM ActiveX

FreeMASTER
Executable

In-process calls

JV

Microsoft Excel

— —

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

RS232

A 4

Target Board | °'

Communication DLL

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

|

In-process calls

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

Target Board
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02.

FREEMASTER Window Description




FIOOOIMASTER

Application Windows

¢ File Edit View Explorer Project
-

Tools Help
@ HDE LS e B D e o [ S Terome |5 | B 08 & S
|
e
; Z “freescale

—
=

click to enlarge

Welcome to FreeMASTER

Project Tree
« What's New in Version 2.0?
See description of the most important changes and improvements implemented in this

application version. Connection Wizard, Active Content and graphics fetched from

target memory, improved GUI and more!
« Visit FreeMASTER home page
Visit the application home page at www.freescale.com.
« Get MCU Communication Drivers
The latest version of FreeMASTER drivers for UART, LPUART, FlexCAN, msCAN and

other interfaces is available for download at the official download page. The driver

Create New Project
Detail View

Scope / Recorder
Description / Control

« Continue with this Project
Hide the welcome message and start by working with this empty project. You can
disable the welcome message for subsequent starts in the Option Settings dialog

(here)
L]

BDM Communication Plug-in (HCS08/12, ColdFire, Kinetis, PowerPC); drv=4;ptype=3:pnum=1:devic 2
Variable Watch
*+  Watch

m\iarlable Stimulus.
+  Control

mApph:atmn Commands
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FEREEN V-SSR iId-1 Varible Watch
wee AR =

Variable Transformations e

(| Variable npame: Iccunter Sampling period: Ifastest LI Show as IREAL LI

- Variable value can be transformed to a custom unit peogy | [ B0

v val
Address: Icoum.er LI When the value is received, I yal [ min [~ max

- Variable transformations may reference other variable values Dpe:  [osgredin =] sie f =l

Format |F\xedpointnumber ~| mask with: IWI [~ Exponential
- Values are transformed back when writing a new value to the e e pegen

Varlable INone LI Unit |unit I_ Enumeration enabled I_ Always show numeric value

Edit.
Ability to protect memory regions Lo o —

[ Use 'Moving Averages' filter Del |
[ Reset history on manual modify =

- Describing variables visible to FreeMASTER Hstorytme: 050 =] ms . ¥ Shownumber
oK I Cancel | Apply

- Declaring variables as read-write to read-only for FreeMASTER

- the access is guarded by the embedded-side driver T

Definition Modifying |

. — Modifying mode —Limit values
Va”able update rate (" Daon'tallow any modifications Min (optional): I—

@ :Any value within proper limits:
i . ne of listed (pre-defined) values on Max (optional):
- Choose rate of update based on type of variable € O ofited pre-deined) values eny |

— Edit style — Pre-defined values

¢ Simple editbox

- Rate selectable from 100ms to 10s or as fast as possible (limited by o ||| b A

(@ Combo boxwith pre-defined values

Communlcatlon Interface) r P [ Hide editinterface atinactive cells [~ Textenumeration (see transformation setup)

— [~ Other
(sep..)

Write

@ Wiite immediately after value changes
" Wiite after ENTER or cell-loose focus

[v Finish edit mode after ENTER Shadow write address I

OK I Cancel

W«Wﬂh{ﬁ#ﬂwﬁmﬂ&j&\nﬂ
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[EREENIX=21=21 Explanation of Variables

Variable Update Rate

Variable Name

Display Format

Variable name: Sampling period: Ifastest ll Show as: IREAL *}’
i —Variable —Bitfields —Show
Addr;/SaSr;'?"blee/Size N [OaeC] [v val [ min [ max
yp Address: |counter Ll When the value is received, - } =Y
and Format . ' Eixed digits Iﬁ Display Value
Type: unsigned int ll Size: |4 vl shift it Iﬂ' 3: bits right and.. | | {optional) and optionally
_ ™ . display min/max
Format  |Fixed point number | mask with: I”D mask (1) | w values
—Real type tfransformation — Text enumeration (after transform) \\
None ll Lnit IL'”“JL [ Enumerationenabled [ Always show numericwalue Bit Field
MNone . .
Edit. Manipulation
Lin: two points
Hyp: df(ax+b}+c Add..
) [ Use 'Moving Averages' filter :DE |
- Vaf”ablet. [¥ Fesethistory on manual modify —
ranstormation : N - default |unknown [+ Show number Enumerate
History time: IEDDD 3 ms
if Show as: is S values to text
REAL
Cancel Apply
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[EREENIX=21=21 Explanation of Variables

Variable
Protection

Define appearance
of variable editing

Define when
variable is actually
written

Definiion Maodifying

—Limitvalues

—Modifying mode
(" Don't allow any modifications
(& iAny value within proper limits!
(" One oflisted (pre-defined) values only

Limit variable modification as
Min/Max

Min (optional):

Max (optional):

— Pre-defined values

— Edit style

¢ Simple edit hox
(" Edit box with spin control (change by step)
@ Combo boxwith pre-defined values

[+ Hide editinterface atinactive cells

—Write
® Write immediately after value changes
(" Write after ENTER or cell-loose focus

[+ Einish edit mode after ENTER

Limit variable by

[v All numbers fram min to meax oy step)
Step:

[ Text enumeration (see transformation setup)

pre-defined
values

[ Other:
(sep.:)

Shadow write address:;

Cancel
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EREENI-GSHT-1 Variable Watch Customization

Variable Color and Size

Variable Stimulus

Project Block Properties

Watch

Main App. commands

Available variables:

Display Order

: Fle Edit View Scope

Project Tools

Help

EH®E RS e B B [ 0 T[] 4 8 S K2 Tahoma - 14

=2 New Project

=4 Counters

42 Switches

counter

RolloverCounter

Time [sec]

# BlinkLED_OnOff [limit]

Watched variables:

UARTbaud_act
counter
RollOverCounter
limit

EBlinkLed
switch2

switch3
potentiometer

New...

LClone..

Edit...
Delete

oK | Cancel

L Joec oo
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[EREEN =011 Scope and Recorder Views

- g PE—)
Multiple Scope or Recorders can be configured i@%gﬂ""gwm [El4 R"l—\ [ i =
- Select between different Scope views T | - o S
- Can do time graphing or X-Y graphing o 7
- Scope can display multiple variables and/or multiple axis
- Can set up a left and right y-axis on same graph

LY Blinkl ED_OnOff [limit] 0

165 166 167
Main |Setup| Main  Setup |
N : 5 Graph : LI Assi tto Y blocks: —Y-block LeftAxis ———————
MName: I raph vars: ssignmen blocks: ock Left Axis
Description URL: I | Counter | BLOCKO % min: I-1ﬂ' 3: [v auto 0000
. RollOverCounter ———|BlocKk 2 3 max m |7 Ui
Scope global properties Legend location Grid 0 — [ | BLOCK 3 3
- 0 — BLOCK 4 le: |Li
Period: [0ms v | (0=maximal speed) @ Top (" Botiom [v Horizontal = E BLOCKE % style I ine LI
(" Left (" Right [v Wertical 10
Buffer: |9(}(}0 points per subset [ Legend visible 0 — 0l A
genay 00— [ —Y-block Right Axis —————————— e =
00— . Joi Split e, Kinetis, PowerPC); drv=4;ptype=3:pnum= _;
Graph Graph setu Join pli 3 3 g iptype=3ipnum= ¢
raphtype P P _l_l Right axis vars: I{]I vl I

@ Time graph X-axis label: ITime P ,
XY h N I I ) : min: I-‘ID 3: [V auto
grap X-axis units: |seconds hd [v Append units name to the labe RollOverCounter LI J Color I
¢ Falar graph max: Im [¥ auta
H-axis width I 8 [¥ Auto-scale when lower than width Left axis label: IIAxis

style: ILine LI
Right axis label: [rAxs

oK I Cancel Help 0K | Cancel | Help |
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NXP Automotive FAE interface for TW customer

Mike Cao & 2R
Xueyu.cao@nxp.com
Control&Network, Automotive Customer Application Solution and Support
X (China) Management Co.,Ltd
Mobile: +86 186 1655 2690
Tel: +86 21 2205 2745
ik o E AR ER 1005 A PR 55 0 20)Z  HilZR: 200070
Add: 20F, BM InterContinental Business Center, 100 Yu Tong Road, Shanghai, P.R.C 200070
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