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= — e What is FreeMASTER?

QO == @ 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.
MCU Memory Access - Display multiple variables changing over time on an oscilloscope-

— 4

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.

> ARMmbed What do we do with FreeMASTER?
BOATr R S P . 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

Connect over UART, Direct memory access Share any connection
USB, CAN or JTAG jlink, CMSIS-DAP or P&E over the intemet
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What is FreeMASTER?

Application control

and monitor

Live graphs,
variable watches,
and graphical
control page
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FreeMASTER Connection Options

i PC Side

- Supported Devices

_ s08
- Vi . _ DSC
" E oI ~ ARM Cortex-M (Kinetis/S32K)
s 3 i 26 ¢ ST - S12/S12X/S12Z(MagniV),
" S e e _ MPC56xx, MPC57xx
_ ColdFire VI/V2

- Supported Interfaces
- BDM

- JTAG/SWD (Segger,PE,CMSIS
DAP,etc)

- Serial
- CAN
- LIN

- USB

Embedded Side

User code

LIN,
LIN,

FreeMASTER
BDM.JTAG. ..
BDM.JTAG...

UART, USB, CAN,
FreeMASTER
UART, USB, CAN,
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FreeMASTER Supported Devices and Interfaces

No Driver Target Driver Required
MCU Families BDM /JTAG Packet-Driven BDM Serial CAN LIN usB MQX 10  eOnce /JTAG
§12 MagniV® Mixed Signal, $12 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 N OT E .
MPC57xx based on Power v v 4 4 - ’ .
Architecture If it is desired to run
Kinetis MCUs based on ARM v v v v v the debugger and
Cortex-M
— v v v v v FreeMASTER
concurrently, the
DSC v v v . i )
target driver option is
ColdFire MCUs v v v v v v

required!

System Requirements

» 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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FreeMASTER Features and Usage

Real Time Monitor

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

«  Real-time waveform (real-time oscilloscope) = { \v e

* High-speed recorded data (on-board memory oscilloscope) — ! N\ = A e

+ User-defined dashboard for data visualization , R T S P el
Control Panel e O

» Direct setting of the variable value from the variable watch -

* Time-table stimulation of the variable value =

+ 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

Demonstration Platform

* You can both describe and demonstrate your embedded application by HTML
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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FreeMASTER vs. IDE/Debugger
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Tuning Application Constants With FreeMASTER

- 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

-
| 2 |
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FreeMASTER Highlights

- 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.
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How to Get FreeMASTER

w L ACCOUNT @ ENGLISH » YW CARY

B Pows Varapomect ~  Wimless Chamging K0~ FreeMASTER Rum. Time Debugging Yool

FREEMASTER: FreeMASTER Run-Time Debugging Tool a<

OVERVIEW BUY/PARAMETRICS DOCUMENTATION DOWNLOADS HARDWARE & TOOLS

Filtor By| Show All »

yword Q Recommended Software & Tools (1

B it S A Sk 0 FreeMASTER 2.0 Application Installation FEY 205)

e by ke

FreeMASTER is a FREE download — e —
from www.nxp.com/freemaster [ 3

Madwaws « Deviece Divars

Miteanrs - Lbrovies Reference Applications (!

Softwwre Devespment Took

IDE - Oebeg. Compde ond Sulle Tooks 2

Motor Control Application Tuning (MCAT) Tool

=
Irndeic stion/cotievk & Driver Code - ' ".‘: The Tusng Wicers m » HUTL hasec user friendly grapre s plog-n ool tor
Generoton == . Cur FreebASTER This tool & imanded for e deveiopment 5f PNSW
S utmare Sugpod FOC apph pioon. (2el o 2 onnol OWIC X1e CONAmets! Img anc wil o
- = e ool user sapteg MAPE

C schtiirs 0 Mee MONS Withiut
o Extien! A nmasrtge of Pl conmraliet tomeiant @ ak ultions

Device Drivers (1)

0 FreeMASTER Communication Driver/REV 201 _

FreeMASTER Communk ston Drivet for 538, HUS 12, 512 Magen/®
SEFS00E, MPCECauPCSExMPCST ey, CosFe® VIAD Knala®

<y

Libraries '3
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FreeMASTER Application Windows

,u"‘."?‘!-""v".,,
“Ee [t Yow Eplewr Brgs Tooh e
EFEDT LS W D

Project Tree Qb Pasec]

Welcome to FreeMASTER

« What's New in Version 2.0?
Soa ASCAPTOn of the MOGT POt CRaNges and MErovamenty wglementod in the
Mm.m&mmmtmgwwm
LIt maniory, mpcoved QN and roew!

» Visit FreeMASTER home page
Uit the applcaton home Fage At waw Nessoake com,

« Get MCU Communication Drivers
The ltect version of FroaMASTER Srivors fiv UART, LSUART, FleaCAN, eeCAl and
Other ntorfaces s v adohio fir domndadd at the (IR Aosrkond page. Tho driver
Mcunentation m avadablo ey

Create New Project

« Continue with this Project
Mide the welcOTE TReS5200 B0 STIT by worang wah T enpty progect. You can
mmmmmUM|Wnﬂwmm
"

« Open an Existing Project...

Detail View

» Scope / Recorder
» Description / Control

p——

Variable Watch

. Watch
. Control

Variable Stimulus / App

Commands
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Definition | Modifying |

| Variable name Imumer

~Variable

Sampling period Ifastest w| Showas: |REAL vl

[0x110C]

Address Icounter

i Bitfields Shos
When the value is received. = (] [

Type Iunswgnedim LI Size: I4

Format IFixed point number LI

Fixed diqits 3:
shift it ID :I bits right, and..

(optional)

mask with Inu mask (-1) - |~ Exponential

. Real type transformation

INone LI Unit |umt

Mone
Linear: ax+b
Lin: two points

Hyp: d/{ax+bl+c
[~ Use 'Moving Averages' filter
[¥ Reset history on manual modify

History time: (5000 3: ms

 Text enumeration (after transform)

[~ Enumeration enabled [~ Always show numericvalue

Edit |

Al

ol |
default Iunknown [+ Show number

Defrsion Modh'-nu|
Mod#yng mods

™ Don't ollow amy modficatons
@ Any valss wehi proped lieits
™ One ofisted (pre-defined) values only

Edtante

" Ecd bowwi spn coatol (change by step)
@ Combo boxwith pre-defned valies
[¢ Hde edtimbetacs at macive colls

Wea
& Wiis immediately nler vakes changus
~ Wime aftar ENTER or calHoose fooes

¥ Bnish sdt mode atee ENTER

Limd ysluss
Mig {optional) |

May {opsianal) [

Predaleed viluas

Sep |

7 Yaxt enumaranon (see transformaton satg)

[T Qther
(220

Shadow wine addiess l

~
’ N

.v. \/‘

H:r.a-q‘r.:.-_\ _'rx"-ru\'f'm//ir,'_‘f.'.J'/f:_"a“{.-\a'.

e e

s . ——

FreeMASTER Variable
Watch

Variable Transformations
- Variable value can be transformed to a custom unit

- Variable transformations may reference other variable
values

- Values are transformed back when writing a new value
to the variable

Ability to protect memory regions
- Describing variables visible to FreeMASTER

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

- the access is guarded by the embedded-side driver
Variable update rate
- Choose rate of update based on type of variable

- Rate selectable from 100ms to 10s or as fast as possible
(limited by communication interface)
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FreeMASTER Explanation of Variables

Variable Name

Variable
Address/Type/Size
and Format

Variable
Transformation
if Show as: is

REAL

Variable Update Rate

Definitid

Modifying |

Variable name: Iccunter

—Wariable

\ [0x110C]
Address Iccunter LI
Type: Iunsigned int LI Size: |4 vI
Format IFixed point number LI

Sampling period: Ifastest
— Bitfields

When the value is received,

mask with: I”U mask (-1) LI

shift it I'D :I bits right, and.. ~. (optional)

LI Show as: |REAL
— Show

[v yal

Display Format

[T min [ max

Fixed digits

[~ Exp i3l

—Real type transformation

Mone

/Ncme

Linear. ax+b

Lin: two points

Hyp: df{ax+bl+c

[7 Use 'Moving Averages' filter
[¥ Resethistary on manual modify

History time: IEDDD 3: ms

LI Unit Iunit

— Text enumeration (after transform)

[~ Enumeration enabled

[T Always show numeric value

Edit. |

default |unknown

[v Show number

OK

Cancel | Al

PUBLIC
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) 4




FreeMASTER Explanation of Variables

Variable
Protection

Define
appearance of
variable editing

Variable

Definition  Modifying |

—Modifying mode

(" Don't allow any modifications
(® Any value within proper limits:
(" One of listed (pre-defined) values only

Limit variable modification

as Min/Max

—Limitvalues 7

Min (optional): |
Max (optional): I

—Edit style
C Simple editbds

("~ Edit boxwith spin control (change by step)
(@ Combo boxwith pre-defined values

[v Hide editinterface atinactive cells

Define when
variable is
actually written

— Write

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

[v" Finish editmode after ENTER

— Pre-defined values

[v Al numbers from min to rmeos (by step)

Step: |

[~ Textenumeration (see transformation setup)
[ Other:
(sep.:)

Shadow write address:
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FreeMASTER Variable Watch Customlzatlon

.

e Edit View Scope Project Toos Help
DT

o = s [

N?w Prc«ea

- (S

> Switches

Variable Color and Size

Variable Stimulus

i Atan Wulchihnp commands |

& BlinkLED_On4f [lmit]

Available vanables Wakhed vanstiles
| UARTbaud_act
COunter
ReitOverCounter
me

T |Birkiod
sMch?
samich3
potentometal

Display Order

Sl [ R [ii | 8 B X Tavoms 2 4> B2 U BS =

gx!
!

0

"‘l}"

cewrn mm.m

K,H"'“”h‘”“ , '*1.. [ IHI HH
| llwf'qi"'l'”'l"»‘ L "I l "' Il'
|.Ill|| I\l ‘,\,'\ H"'Il||1"|“1|‘
A T I llJ
WU Hf '

"o

00 -
$o

iiiiii
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Multiple Scope or Recorders can be configured
- Select between different Scope views
- Can do time graphing or X-Y graphing
- Scope can display multiple variables and/or multiple axis
- Can set up a left and right y-axis on same graph

I U W

Neme SRR

Descnpron URL l
Scope gobal propertas

:] {0« maximal spaed)

Buller (9000 points per subset

Graph seap

@® Top ( Botom
 Llek (" Right

[ Legsnd yisitéa

X-ads foval; | Teme
X-ais ynits: laxoocs 'l [v Append unts name to the labe
[v Auto-scale when kwer than vdth

X-aas gudth |9

- AECOEDW

=] | _colo | [Rimrenmea

Bmw labsl |h‘\7::

Y-block Left A
me [0 ¥ auw

mag [10 =]~ auo
shyle- [Line -

¥-block Right Aws

Aticaver =]
mn [0 —=HF
mac |10 s i D)
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S32K144-EVB
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Get To Know the S32K144-EVB

The S32K144-EVB is a low-cost development platform for the S32K144 MCU.

Supports S32K144 100LQFP

Small form factor size supports up to 6” x 4”
Arduino™ UNO footprint-compatible with expansion
“shield” support

Integrated open-standard serial and debug adapter
(OpenSDA) with support for several industry-
standard debug interfaces

Easy access to the MCU 1/O header pins for
prototyping

On-chip connectivity for CAN, LIN, UART/SCI.
SBC UJA1169 and LIN phy TJA1027
Potentiometer for precise voltage and analog
measurement

RGB LED

Two push-button switches (SW2 and SW3) and two
touch electrodes

Flexible power supply options
microUSB or
external 12V power supply

External Power Supply (5-12V)

CAN Communication Bus

LIN Communication Bus

..... RNy - %NSOA USB
SBC UJA1169 s
Reset Button
OpenSDA MCU

OpanSDA JTAG
J2 Header

J3 Header J14 SWD connector

J1 Header
J4 Header

S32K144 MCU

J6 Header
J5 Header

Touch electrodes

RGB LED

o -
4 ; .
A L_ Potentiometer

I User Butions
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S32K144-EVB Programming Interface and Peripherals

Micro USB OpenSDA
MK20DX128VFMS

S32K144

External Power . vDD (100LQFP)
12V selection

3.3V

Regulator

SBC
UJA1169

LIN LIN Phy i
TIA1027
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S32K144-EVB Connections and Peripherals

Header/Plnout Mapping for S32K144

[

rrerFrrFrrrrr
TFEEPRRERED

PTAG/PTE11/PTA2
PTCO/PTELO/PTA3
PTE2
PTEE

LA R B N A N A

rrrrrrryr
FF FrEFFrrrrr FrrrrFrrrrrr

EF pPPPREPFPR RPEFPRERERRRD

FrrrrrrFrrrrr
FEFEFEPFPFREERD

1502 1501 PTA1S/PTD11
15-04 15-03 PTA16/PTD10
15-06 1505 PTAL

15-08 1507 PTAD

15-10 15-09 PTAT

15-12 1511 PTBI3

1514 1513 pPTCL

15-16 15-15 PTC2

15-18 1517 NC

15-20 1519 NC

B Arduino compatible pins
. NXP pins *0ohm resistor is not connected
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S32K144-EVB Interface Connections

VoD
RGB Led
N N Laa Rl e I?,E;ow\ﬁo ReB_RED PIY PTD15/FTMO_CHO/LPSPIO_SCK
A2 1 BIA CF e e <(RGE_GREEN P(S)  PTD16/FTMO_CHL/LPSPIO_SIN/CMPO_RRT
i e T e i v (RGB_BLUE P PTDO/FTMO_CH2/LPSPI1_SCK/FTM2_CHO/FXIO_DO/TRGMUX_OUT1
“LED RED/GRN/BL
VDD
SW3
, 1=, VDD
o O . PTC13/FTM3_CH7/FTM2_CH7/LPUART2_RTS
. 4KBTNT PR3] P58
& m_L “R13 T PTC14/ADCO_SE12/FTM1_CH2/LPSPI2
01UF
I Push Buttons Sa?

e > ' {{ADCO_SE12 P[3]
5K
VDD «© ‘

swz
; < . | 0.1UF
q}p PTC12/FTM3_CH6/FTM2_CH6/LPUART2_CTS f
T {(B™a P T
F‘“ %‘:LT

Potentiometer
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Exercise #1:. Starting with @
FREEMASTER — No Driver




Exercise #1 — Programming the Target

- Open S32DS for ARM
- Import the test project

- — ! < ]
S Y ey - Y A P T 417 \r—p 42 S
C_noDaver_1/Sources/main - C LodeWarnor Development Studio = - J

Import Projects
Select a directory to search for existing Eclipse projects.

(7) Select root directory: \ Browse.. |

il @ Selectarchivefile:  C:/Freemaster Quickstart/freeMaster101_832K144_noDriver

Select All
Deselect All

=

1 — Select Import Project

[] Copy projects into workspace

Woarking sets

[ Add project to working sets

2 — Check Select archive file:

Waorking sets: | vl Select..

Finish ‘ Cancel

3 — Browse to project file

Writable Smart Insert 198:1
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Exercise #1 — Programming the Target

- Open S32DS for ARM

- Select the test project
Freemasterl01 s32k144 noDriver

- Build and download the project

1 - Build Project

2 - Debug Project

3 — Terminate Connection

TS T vt e ey e YA e S T
cemaster 101 S127VE _noDaver_L/50urces/main .?-‘-Z—Lé&d—lii.,.'-@\.u.‘. prment Studic

Eile Edit Source Refacior Search Project MQX Tools RTCS MQX PEMicro Bun Window Hedp

- | PR E=|alainlm § o ‘&.,UG;'Z.'_,.

K *® &1,
+ T Freemaster101_S12ZVC_noDrever_1_FLASH Open ce BDOM [CodeWarrior]
» @ 5127, FreemasterlD]_SI2ZVC_noDriver_1ed pended) Name
4 & Thread (ID; 00} (Suspenced: Signat Pt received, Description: User halted thie Y “Blinkled”
2 2 main() man 158 Oxfa0155 BY himin” 0
= 1 Startup(: starts122.c:10241d003d ¥ “counter” 0

wi DAWarkspaces\workspace MOGCNIV\Freemaster101_S12ZVC_noDriver_1\FLASH\Fre * Add new expression
: ~an : » :

Vahie

i

| BiCe+ [ Debug 1 Hardware

-

- X

i mainc = 0 & Disassembiy 17

- Enter location here.  « | & S 1%

158

* f00155:
199
fod158:
200
fdo15b

# Commander 12 - - 8 B Console &
. Pr t Creation « Build/Det S12Z Freemaster101_S122VC_naDriver_Lelt
w2 Import project S (AN)
IS Import example peoject L (Al

Lu Import MCU executabie file
I New MCU project

Note: Freemaster and Debugger cannot access debug port at the same time
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21FFO4 BSR *-252 =

initGPIO();

ZIFFSD BSR *-163

InftScI();

21FF2E BSR *-210 ~
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Exercise #1 — No Driver Configuration

- Open FREEMASTER (v2.0)
- Select Project Options

 File Edit View Explorer | Project | Tools Help
= gD Em Bg | | Variables.. S 2 R [ A
1. Select Project / Options Commands... - B X
Reload Symbol File Ctrl+M ﬁ
Select Symbol File... —
_—
Resource Files... -
click to enlarge
N Options... Ctri+T

HREEN V- Gh
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Exercise #1 — No Driver Configuration

- Configure Freemaster for target
board and project

Set up connection (Comm Tab)

2. Select Comm Tab

3. Select Connection Interface
BDM Communication Plug-in(HCS08/12...)

HREEN .S

Comm | MAP Files | Pack

Dirl HTML Pages | Demo Mode | Views & Bars |

— Communication

" Direct R5232:

Pot |COM33  ~| |OSBDM/OSJTAG - CDC Serial Port (http://w

Speed: 9600 Ll Timeouts... |

@ Plug-in Module:

FreeMASTER BDM Communication Plug-in (HCS08/12, CoIdFirell

Connect string:

Save settings to pr

FreeMASTER 56F 8o Direct-LPT JTAG Communication Plugin
FreeMASTER BDM Communication Plug-in (HCS08/12. ColdFire. Kinetis, Powd
FreeMASTER BOM JTAG/EOnCE Communication Plug-in (56F8xo)
FreeMASTER CMSIS DAP Communication Plug-in

—Communication state of
(" Open port at startu
@ Do notopenporta
(" Store port state on

[ Store state to proje

FreeMASTER CodeWarrior-CCS JTAG/OnCE Communication Plugin
FreeMASTER CommPlugin for Remote Server (DCOM)
FreeMASTER CommPlugin for Remote Server (HTTF)
FreeMASTER iSystem winlDEA Communication Plugin
FreeMASTER OSBDM Communication Plug-in (obsolete)
FreeMASTER over TCP Communication Plugin (experimental)
FreeMASTER Packet Driven BDM Communication Plug-in

FreeMASTER Segger/JLink Communication Plug-in

FreeMASTER-over-CAN Communication FPlugin

FreeMASTER-over-LIN Communication Plugin
I | 1
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Exercise #1 — No Driver Configuration

- Configure Freemaster for target

board and project
Set up connection (Comm Tab)

Options

Comm | MAP Files | Pack Dir| HTML Pages | Demo Mode | Views & Bars

—Communication

= Direct RS232:

Epeed:lﬁﬁl}l} vI Timeouts... |

@ Plug-in Module:

Connect string: Idw=4:ptype=3:pnum=1:devid=SEF{{}1:devlcck=L|

[” Save settings to projectfile [v Saveseftingstor

FreeMASTER BDM Communication Plug-in (HCS08/12, ColdFire g
Configure...

Pott |COM33  ~| |OSBDM/OSJTAG - CDC Serial Port (htip:/fw

. use it as default

—Communication state on startup and on proje

" Open port at startup
(@ Do notopen portat
(" Store port on exit, apply it on stariup

[~ _s#dfe state to projectfile, apply upon its load

Advanced...

4. Configure the Connection

HREEN .S

oK Cancel Apply

Help
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Exercise #1 — No Driver Configuration

- Configure Freemaster for target

board and project

Set up connection (Comm Tab)

5. Select Connection Driver P&E
Kinetis

6. Select Connection Interface
USB Multilink

7. PE OpenSDA Device number
should be found

Comm | MAP Fil

— Communicati

"~ DirectR

@ Plug-in N

Connect

ave 56

— Communicati

(" Ope
onoto

(~ Store po

[~ Store stz

HREEN .S

HCS08/HCS12/CFVx and Kinetis BEDM Communication

—BDM cable Settings

DOriver: Bescan BOM |

 PAE HCS0R (~ PAE ColdFire %1

( P&EHCS12 (" P&E ColdFire v 2.3.4
 PAEHCS12: PAE MNexus/OSBDM PowerPC
)‘ FAE Kinetis (" PAE OSBDM

" LUSBDM

Communication DLL Library Yersion:
IInterface Libraries Yersion 1.02.00.00 (hitp:/fwwew pemicro.com)

W OpenSDA
evice Index & Marme:

|acArFcEs3 |

o

[ Use this device only

Target & Derivgh

L~ :
(8 Use MNexusZ+ memony access (untime accass)

(' Use background memaory access (stops care)

Comm. Speed (io_delay_cnt): IEI Detect (resets) |
JTAG Clock Speed: 500 kHz

[~ Perfarm perindical cable communication checks

Cahle Check Intersal: IEDUU ms (0 = always)

Test Connection | (0] 4 I Cancel

]

C Serial Port (hitp://w

508/12, ColdFire |

Configure... |

it as default

Advanced...

Help
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Exercise #1 — Testing the Connection

Configure Freemaster for target
board and project

Test the connection

If everything is good
...communications will be
indicated by the sampled

target registers

8. Click Test Connection

HREEN .S

FreeMASTER BDM plug-in

!‘\ BEDM cable is online (version: 1.19)
F.

Port descriptor: 'USB1 : OpenSDA (9CAFCERS)

Target registers sampled:

PC = Ox00054c
5P = 0x20006f68

Main SP = 0x20006f88
Process SP = 0x000000

RO = Ox01ff

Comm | MAP Files | Pach

Communication

BOM cakle Settings

HCS08/HCS12/CFVx and Kinetis BOM Communication

Ciriver: Biescan BD |

" PREHCS08 (" P&E CaldFire V1
(" PREHCS1Z (" PA&E ColdFire v 2.3.4
B Mexus/OSBDM PowerPC
F - OSEDM

arsion:

00.00.00 (http:/ fwwwvw pemicro.com)

B Mulilink |
|SERDT =]
508 ] [k ~]|

[T Usethis device anly

Fess (runtime access)
access (stops core)

Detect (resets) |

:

500 kHz

communication checks

;

2000 ms (1 = always)

%

Cancel
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Exercise #1 — Set Up Symbol File

- Configure Freemaster for Options
target board and prOJeCt Comm MAPF Files |F’ack Dirl HTML Pagesl Demo Mode | Views & Barsl

Set up symbol file (MAP files
tab)

g%l 1NNk 144 _noDriver\Debug_FLASH\freeMaster101_s32k144_noDriver.el |

Eile format: Binary ELF with DWARF2/DWARF4 dbg format. LI Editl Dl |

ace332DS5 ARM 20 S xVreeMaster1(1 =)

1 - Select MAP Files Tab View
bdafe: The file selected in the listwill be used as default symbol file

- - h 'H'I . t d
2 - Find symbol file from IDE when the projectis opene

il

On Load

_/ [T Letthe user select starting symbol file

3 - Select File Format [¥ Synchronize variables each time the symbal file loads
[w Listerrors (variables using undefined symbols)
(& Always ( Exceptafter projectload

OK Cancel Al Help

Click OK

HREEN V- Gh
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Exercise #1 — Start the Connection

- Configure FreeMASTER
for target board and
project

[ Project - FreeMASTER

. File Edit View Explorer Project Tools Help

Connect to the target

T . 3 =7 . s e Roal B tiiss
board = = H: B B5 S8 o = L2 ﬁ“ﬁa YA MR
PrOject D Start/Stop communication (Ctrl+K)
|r§° New Proj Toggle the communication port @
- | on/off A
1 — Start communication i
— . "u' 4 t

If no error windows pop-up,

FREEMASTER is communicating Welcome to FreeMA!
with the target board.
« What's New in Version 2.07?

See description of the most important changes

B P T P T e e L Fimem Al Ambivem 2

HREEN .S
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Exercise #2: @

Customizing the Project




Exercise #2 — Configuring Watch Variables

counter2, counter2Zmax — generic counter
and limit

sw2 — state of switch2 (PTC12)
sw3 — state of switch3 (PTC13)

ftmCounter - increments every FTM
rollover

ftmCounterLimit — sets time to execute
motor algorithm

freq_test — enables PWM testing

freq — changes frequency during pwm
testing.

HREEN .S

voltage — changes voltage during pwm testing.

dutyOenable — enables PWM connected to RED
led

dutyOupdwn — duty cycle increments/decrements
or increments

BlueLED — connected to motor PWM

GreeLED - connected to motor PWM
adcRawValue — raw adc (potentiometer) reading
adcValue — adc value in voltage (floating poin)
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Exercise #2 — Configuring Watch Variables

- Generate links to project
variables

1 — Select Project/Variables

2 — Select Generate

HREEN .S

: File Edit View Explorer | Project | Tools Help

G E 717 Variables...

& New Project

Commands...

Available

-

PUBLIC

aleta

Generate...

35
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Exercise #2 — Configuring Watch Variables

- Generate links to
project variables

1. Select Desired
Variables

HREEN .S

[N Generate Variables

Select symbols for which you want to generate variables:

(symbols with checkmark already have a variable
Anfi AN

] adcMax
] adConvi_ChnConfigd
] adConvl_ConvConfigl

adcRawValue
adcvalue

[ clockMan1_InitConfig
[ clockNameMappings
] completed
] completed.7820
M| counter2
counter2max
delay
dutyOenable
dutyOupdwn
dutyCycle0
[ flexTimer_pwm1_FaultConfig
[ flexTimer_pwm1_IndependentChannelsConfig
[ flexTimer_pwm1_InitConfig
[ flexTimer_pwm1_PwmConfig
freq
M| freq_test
M| ftmCounter
B ftmCounterLimit
[ ftmStatePtr

2. Make sure they

are writeable

[w Make new variables yriteableé/

Edit symbol varizble. ..

Delete symbol variables... |

Generate array for symbal.., |

3.

Generate single variables |

)

Close

Help

Select Generate
single variables

~"| Close

PUBLIC
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Exercise #2 — Configuring Watch Variables

- Generate links to project
variables

Available variables
are now listed

HREEN .S

W Variables List

Available Eilter: I

adcRaw\Value
adcValue
counter2max

delay

dutyOenable
dutyDupdwn
dutyCycleD

freq

freq_test
ftmCounter
ftmCounterLimit
increaseDutyCycled
mtrl.sl6coill
mitrl.sl6coil2
mirl.ul6coillduty
mirl.ul6coil2duty
mtrl.ulévoltage
w2 -

adcMax S

Hew...
Clone...
Edit...

Delete

Generate...

Close o~

PUBLIC
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Exercise #2 — View Watch Variables

- Select which variables to
FHlD T -

view

1. Right click in Variable
Watch Pane

e M

fle Edit Veew Scope Project Tooks Help

Nl <o Sl [l S0 e & XD wor s -l L

0 22 14 08 o8 10 12
Time Jsec]

LOiT vanable
Watch Properties..,

eset MIN/MAX

9 Valug Unit

Reset MIN/MAX 1o Al Va

Create New Watched Var_

Clone To New Watched Var

HREEN .S

2. Select Watch Properties
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Exercise #2 — View Watch Variables

4. Select variables

- Select which variables to view

Main Tab T SetProect Watch Tab

Project Block Properties Project Block Properties

, Name
Main |Watch|App.commands| Main Watch |App.com ands'
Name: IFreeMasteﬂm ~ Available variables: Watched variables:

o — e - adcMax ftmCounter New...
s W SN C-\Program Files (x86)\Freescale\FreeMASTER 2.0\himl\flashdemo.him | delay &mCaunterLimit
. dutyDenable counter?2 Clane... |

~Waitch grid setup dutyOupdwn counter2max

Columns: dutyCyclel A [sw2 Edit... |

MName # [v Show grid e freq sw3

Value + [v Al I / 3. Select freq_test ﬂl TLERTELE Delete |

v Allow column resizing H H increaseDutyCyclel adcValue —
Uit viewing Yy —

[v Allow column swapping mir1.s16coill
v Allow row resizin i mtr1.s16coil2

~ resEng options mir].u16coill duty L/
mirl.ulGcoil2duty
mtrl.ul6voltage

Period

[v Allow cells format changes (Formating Tools bar enabled)

Xcoill *
[v Allow in-place variable values editing Xeoil2
[¥ Allowin-place variahle parameters edit (name, units....) Eilier I +
OK | Cancel Help / OK | Cancel | Help |
Z_

EREE MASTER 5. Specify viewing order
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Exercise #2 — View Watch Variables

- Modify variable
characteristics

- modify dutyOenable

1. Right click variable
to modify

Fanot

2. Select Edit variable... |.... &

EREEN-NH]
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Exercise #2 — View Watch Variables

- Modify dutyOenable

- Change variable name

- Set text enumeration

1. Change variable name

N

Change variable name
3. Add Enumeration
Definitions

4. In Modifying Tab, Select
Text enumerations

HREEN .S

Defntnn | Modéyng |

e —
~] Showas [DEC )

Vanabla pame Samping peood |1 sec
Vanable Bifeids Show
PO IFFFB404) (Fval [ I
Addiug [Bn'ugnai:;. o Whaen B vk 14 secsved ¥ -
Fmed dighs | =

matk ety l"" mak (1) Do R oo

Tant armeaion [aber Yansfom

-
[insgnedimt ~| Sze: 1 «] ik 2 = baseght g
-]

W Ensmuraton enabied

V' Show sumbar

(sﬁ ; I Cancel ‘

Dafnbon Modéyng |

Meodtyrg made Lmt vales
~ Dontallow any moddcabons M (optennt |
@ Aay vale wihn peopet limas
May (optonall

" One of listed (prerdefined) valuas only

Lot syle Pre-defned vakes

Swp

g =
- Edt bow st 3pin contiol {change by step)

& Combo bax [ZTE —F - _
[7 Hicke acht isturtace ot nictvw colly v Qestem S Skl

[™ Cher

{sep )

Yinke
* Waos Gakety abed vaiue change
T Wels sl ENTER o culbloons locus
[+ Eimish edt mode et ENTER Shadow ety sddgess | .

Define Disable

Enumerator item

Erom: I 0 [¥ Inclusive
o I 0 [¥ Inclusive

ssigned text: I Disable|
I_ Numeric value also visible

0K I Cancel

I
A

| % I Canesd |

Define Enable

Enumerator item

om: I 1 [v¥ Inclusive
o I 255 [ Inclusive

ssigned text: I Enable

Im
an

[ b |

[~ Humeric value also visible

0K I Cancel
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Exercise #2 — View Watch Variables

- Try adding other vairables

- Try changing colors, font
and size of displayed
variables

- Try variable
transformations
(dutyCycle0: 0 = 0%, 32767 = 100%)

EREEN .S

counter2, counter2max — generic counter and limit

- sSw2 — state of switch2 (PTC12)

- sw3 — state of switch3 (PTC13)

- ftmCounter - increments every FTM rollover

- ftmCounterLimit — sets time to execute motor algorithm
- freq_test — enables PWM testing

- freq — changes frequency during pwm testing.

- Vvoltage — changes voltage during pwm testing.

dutyOenable — enables PWM connected to RED led
dutyOupdwn — duty cycle increments/decrements or increments
BlueLED - connected to motor PWM

GreeLED - connected to motor PWM

adcRawValue — raw adc (potentiometer) reading

adcValue — adc value in voltage (floating poin)
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Exercise #2 — Configuring a Scope

F reeMasts

- Create Scope ERS e SL 2

1. Right-click project name

2 — Select Create Scope

r
REEL/ .\ 115 Boprcommen Bonarmm
Craate wope definition BOM Cotwrmmiention Piug-itt SACSERTY, Critifine, Kinels. PowirPU) dry = ptype = R posimn e et
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Example #2 — Configuring the Scope

In Setup Tab:
1. Select Variables to graph
2. Define Blocks
3. Define Axis

In Main Tab:

1. Create scope name
2. Define sample speed
| 3. Define Axis width

Scope Properties

Main Setup |

—Y-block Left Axis

min: |—1{} 3: [v auto

Graph vars:

Scope Propertiv s ftmCounter . d
= 3 om0 = aue
Mame: ICounters' I I 0— . % syle: ILine LI
Description URL: I I _l S: = a
Scope global pmperﬂes’ Legeyd location Grid 0 -— ] —Y-block Right Axis
Period: Iﬂ'ms b LI (0 = maximal speed) ?‘ :ff ((: Eilijg:ftm E:::;ic:tal S = ﬂlﬁl Right axis vars: m

Buffer. Iq{p{}{} points per subset -
v Legend visible - Im [v auto
v| .| Color | Assignvarstoblock | .
/ max: Im' 3: [v auto

Graph type Graph setup
@ Time graph X-axis label: ITime = Il'ﬂ‘mS style: ILine LI
" XY graph X-axis units: Iseconds vl ' Append units name to the labe Right axis label: |rAxis
¢ Palargraph
¥-axis width |4'| |7 Auto-scale when lower than width
0K I Cancel | Help |

OK | Cancel Help
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Example #2 — Configuring the Scope

- Try changing e e
scope properties e vex[e
and blocks - ..’

- Try changing

ftmCounterLimit
and counter2max

- Try setting right
hand axis

- Try adding
another scope

kanczm Commands E\urucn Sravadus

Llu.\my
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Example #2 — Set Up Variable Stimulus

’”'wy

ol [

| '.";-:,,:*m.. e e r————y
- Add automatic control P |

B /M/\/ M/WVWM/ '

£
/ Er T T —
1. Right click in Variable | — o e e = =
Stimulus Pane w  pm e F B
J/
2. Select New... e VO
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Example #2 — Set Up Variable Stimulus

- Add automatic control
of a variable(s)

Stimulator

Name: I MNewStimulus

............................................

/ﬁ*‘mate time ] 100 ¥ Run in the loop
1. Select Stimulus name | \
. Time \ Remove |
[ 50
_/’ 500 millisec 100 \L

1 seconds 250 3. Settorunina

loop

2. Select Variable to stimulate

1 seconds 500 millisec

——

3. Set time points and value T oK

Time: I 1 5500 ms LI Value: |25 ll Set Cancel
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Example #2 — Set Up Variable Stimulus

. Run the Stimulus!

SH®= BSRe e b Bl (D o R [ & S KD anems W B 8.8 [F]

B FreeMaster10l s _ ooanter2
~
= adc

= gutyCycles

- Try changing the - co
stimulus times and
iteration o

25 5433 S e ] £50 sais 540 MBS

b NewStimulus [ftmCounterlimit] PO bk deergtin  weomngs |

- Try changing the
stimulus variable

[ 1000

1000

m-\::h:m:" Coem. m'.'ar.:ue Stimulus

Rﬂdy B Commungation Pug RSO/ 2. ColFies K
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Summary:

Exercises #1 and #2 — Complete!
- FreeMASTER can be used s
without any SW modification (No PC Side

Driver Option) he

- FreeMASTER is a powerful
debug and demonstration tool.

FreeMASTER
BDM, JTAG

- FreeMASTER cannot be
connected at the same time as a
debugger unless the
communication driver option is

used. Embedded Side

Ak

LIN,

Application Commands,
Recorder) if an embedded driver
is used.

FreeMASTER
FreeMASTER
BDM.JTAG...

O]
<
£
!
=
=)
o

- More features can be used (i.e.

UART, USB, CAN, LIN,

z
<
3)
[aa]
%)
>
=
x
<
=)
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FreeMaster With @
Communication Driver




Why Add Freemaster Communication Driver to a Project?

_ i PC Side

Application Commands
« Command codes and parameters are delivered to an
application for arbitrary processing

E » After command is processed, a response code can be sent
2 back

>

O

o

i Recorder

* Provides monitoring/visualization of application variables that
are changing at a rate faster than the sampling rate of the
oscilloscope.

« Created in SW on the Target board and stores changes of
variables in real-time.

« Can define list of variables which will be recorded by the
embedded side periodic service routine

PC Side » After the requested number of variable samples are stored,

" ] === : data is transferred to the FreeMASTER Recorder pane

Run debugger and Freemaster simultaneously!
* Use FreeMASTER to view or control variables real-time
* Use Debugger to Start/Stop code, single step and edit.

« Eliminates need to open and close connections!

UART, USB, CAN, LIN,
RNOA A
UART, USB, CAN, LIN
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Exercise #3: Adding the Comm
Driver

PPPPPPPP



Exercise #3 — Install the Freemaster Communication Drivers

- Goto:
Wwww.nxp.com/Freemaster

- Select the DOWNLOADS tab

Download
FreeMASTER Communication
Driver

| oo =h

W Dessprmant Toom ~  FreeMASTER Run-Time Debugging ool

FREEMASTER: FreeMASTER Run-Time Debugging Tool a<

OVERVIEW BUYPARAMETRICS DOTUMENTATION DOWNLOADS DEVELOPMENT TOOLS

Filter Byl Show All »
Q Recommended Software & Tools

- REV2IOT
Dy o Trenae? SClwmie & T FreeMASTER 2.0 Apphication Instaflation ™= _
Sor-sme IteEw
Dowce Dnvers Y

Device Drivers

o Soce Tewce Cever Cooe T — CTED P~ & SEV2o
FreaMASTER Communication Driver™—" <<

s )

FRestASTER Commumcaton Drver & SO HOS12 S Wapg® 55300
T - WECST oF ™ V1A - >
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http://www.nxp.com/Freemaster

Exercise #3 — Install the Freemaster Communication Drivers

- After installing the drivers will be at:
C:\nxp\FreeMASTER_Serial_ Communication_Driver_V2.0

n He y E
H
« v A ~[{)  Search FreeMASTER Ser.. @
ZF-TEW Winona ~ Name Date modified Type
@ This PC doc 2/27/2018 12:47 PM File folder
3 3D Objects examples 272772018 12:47 PM File folder
m Desktop src_common 10/1/2018 3:48 PM File folder
Documents src_platforms 212772018 12:47 PM File folder
support : ile folder
5 load pp 272772018 12:47 PM File fold
& Downloads
B Music
&= Pictures
B Videos
¥ ¢ OSDisk (C) v < >
5 items =| =]
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Exercise #3 — Copy Driver Files to Your Project

SrC_Ccommaon

File Home Share View e 0
« v A Chnxp\FreeMASTER_Serial_Communication_Driver_V2.0\src_common ~| Q) | Searchsrc.. 2
DRIVERS “  Name Date
Freescale IT — .
o ; freemaster_appcmd.c Copy a” flleS from
nte =
| freemaster_bdm.c
- src_common
LocalData " freemaster_can.c —
nxp o) freemaster_defcfg.h
FreeMASTER_Serial_Communication_Driver V2.0 " freemaster_lin.c
doc ] freemaster_pipes.c S
examples «] freemaster _private.h
E freemaster_protocol.c /264
Src_commaon
o) freemaster_protocol.h 1/26y¢
src_platforms —
| freemaster_rec.c /26y
support « freemaster rec.h = T/260 ™
KMS_1.2.0 ¥ £ >
16 items E==i]
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Exercise #3 — Copy Driver Files to Your Project

File

“—

A

Home Share

v « nxp > FreeMASTER_ Serial_Communication_Driver V2.0 > src_platforms > 532xx v | SearchS3.

src_platforms
56F80m
HC08
HC12
KE A
Kaox
MCF5 Txx
MCF523x
MPC55xx
MPC56xx
MPC57xx
MQX

View

532xx

4 [tems

~

s

MName modified

&) freemaster.h 172642010 4:53 PM

8/8/2016 6:22 PM

7/ 16 4:53 PM
7/26/2016 DN PM

D freemaster_cfg.h.example
E freemaster_S32x0c
) freemaster_S32xh

Rename
freemaster_cfg.h.example
to
freemaster_cfg.h

Copy all files from
src_platforms/S32xx
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Exercise #3 — Configure the Driver — freemaster_cfg.h

- Edit freemaster_cfg.h

Define as
FMSTR_SHORT_INTR

Set UART address
based on device

Set to use UART

| file Edit Source Refactor Navigate Search Progect Run Pracessor Expert Window Help

- - e E oW Wil dv@ov BevDeQe ™y

B R EEEEEEEEEEEEESEEEEEIIEEIEIEEEEIIEIISIEIEIEESIIIIIIISITIELLS
-
¥ #ifndef _ FREEMASTER CFG_H
25 #define _ FREEMASTER_CFG_H
el nterrupt or poll n serd comepun i iow
™ sdatine FHSTR_LONG_TMTR a * Conplete me errupt
J #define FMSTR_SHORT_INTR 1 /* SC1 FIFD-queving &
#define FNSTR POLL DRIVEN d /* No Interrupt needed */

[FiexCAN base address

Adefine FMSTR_SCI_BASE

Ox40068000UL /" LPUARTL base on S32K14
#define FMSTR_CAN_BASE 532

Ox40024000UL /* FlexCANY Base on 53

sdefine FMSTR_DISABLE FreeMASTER functionali
#define FMSTR USE L
“TLEXCAN

#define FHSTR USE_PDBON

lect LPUMT communicalior
select FlexCan
1

t Packet Driven §

DD =D

/* Select RX and TX FlextCAN Messape buffer
#define FMSTR_FLEXCAN TXME a
Bdefine FMSTR_FLEXCAN_RXMB 1

GNP O »

A8 008 T
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Exercise #3 — Configure the Driver — freemaster_cfg.h

Hie Eont Source Refactor Navigate Segrch Project Bun  Processor Expert Window Help

- Edit freemaster_cfg.h ML B ATACE N L @Bk O R e

viwey - -

& [&maine W freemager ¢ 7 |4 freemaster 5. L Zreemaster S Gl ade dfivere o pinsdrivere ™ =% 9
™ [* Configure example application to match physical capabilities of the (PU */ <
a #define FMSTR_DEMO_SUPPORT 164 1 D
- #define FMSTR_DEMO_SUPPORT_FLT 1
&

#dafine FMSTR_DEMO_SUPPORT_DBL 1

e Jessssnsnssnsnnns dtssnnnnsnnns LT T T T T Shesssnnnns LT T T T T T “e

\ * Support for Apglication Comwmands
Enable APPCMDs ~— '

#define FUSTR_USE_APPCMD 1 /* Enable/disable App.C{ommonds support */
#define FNSTR_APPCMD_BUFF_SIZE 32 /* App.Command data buffer size
#defina FMSTR_MAX_APPCMD_CALLS 4 /* How many opp.ced callbacks? (D~disable) */

[T A TSN A I NI R A AN TS TSNS AN TR TR NS EE ISR E TR TS

Enable SCOPE usage \\‘

l Wdefine FMSTR_USE_SCOPE 1 /* Enable/dicable scope support ¥
#define FMSTR_MAX_SCOPE VARS 8 /* Max. rumber of scope varlables (2..8) %/

jrrrtxnnxy EEERRRARARRRENRS IR AAN AN ANRATNRAEEAES rEEEETERRERERERS sernmERs

Enable Recorder R S ———

#define FMSTR_MAX_REC_VARS B /* Max. number of recorder variable
#define FMSTR_REC_OWNBUFF L] /* Use user-allocated rec. buffer

/* Built-in recorder buffer (use when FMSTR_REC OMNBUFF

#define FMSTR_REC_BUFF SIZE 512 /* Built-in buffer

* Recorder time base, specifies how often the recorder is celled in the us2r app

#define FMSTR_REC_TIMEBASE FMSTR_REC_BASE MILLISEC(®) /* @ = “unknown™ */
#define FMSTR_REC_FLOAT_TRIG @ * Enable/disable floating point triggering *

NN
Target-side address transiation (TSA)

L L T r T L T L T

< >

Writable Smart Insert 92:33
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Exercise #3 — Configure the Driver — freemaster_cfg.h

¥R Y W T W e~ » [MMILA FaTIs w e

° Edlt freemaSter_Cfg-h = (dmaine N freemaster ¢ ! |4 freemasterS.. (o freemaster.S. [0 adc dnverc 10 pinsdriverc ¢ =

/* Recorder time base, speclifies how often the recorder is called in the user wp. */ ~

” Wdefine FMSTR_REC_TIMEBASE FMSTR_REC_BASE_MILLISEC(®) /* @ « "unknown™ */

P Wdefine FMSTR_REC_FLOAT_TRIG @ /* Enable/disable floating point triggering */

L O

* Target-side address tronslation (TSA)

L

#define FMSTR_USE_TSA 0 /* Enable TSA functionality */

Wdefine FMSTR_USE _TSA_TNROM 1 /* TSA tables to ROM or RAM */

Mdefine F“S‘R_USE_ISA_S“E'V FMSI’R_DEN)_EMMM_RM /* Enable access to T5A variables only */
#define FMSTR_USE_TSA_DYNAMIC FMSTR_DEMO_ENOUGH_RAM /* Enable dynamic TSA table */

e e e e

Enable Memory and bk da deta stranming o FUMARTIR protoca) .
Variable access

Wdefine FMSTR_USE_PIPES 1 /* Enable/Disable pipes */
Wdefine FMSTR_MAX_PIPES _COUNT 3 /% 1 plpes for demo purposes */

L

- * Enable/Uisable read/write memory commands

L e O )

#define FMSTR_USE_READMEM 1 Enable read memory cosmands
#define FMSTR_USE_WRITEMEM 1 /* Enable write memory commands */
Wdefine FMSTR_USE _WRITEMEMMASK 1

* Enable write mesory bits commands */

L

* Fnable/Disable read/write varlable commands (a bit faster than Read Mem)

R T T I e e o ]
/

Wdefine FMSTR_USE_READVAR 1 /* Enable read variable fast commands */
#define FMSTR_USE_WRITEVAR 1 /* Enable weite variable fast commands *
#define FMSTR_USE_WRITEVARMASK 1 /* Enable write variable bits fast commands */

Mendif /* _ FREEMASTER_CFG_M */
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Exercise #3 — Include freemaster.h

i main.c 2 [n| freemaster_cfg.h
/* User includes (#include below this line is not maintained by Processor Expert) */

#include <stdint.h>
#include <stdbool.h>
#include "microstepping.h”

#include "freemaster.h" \\\\\\\\\\\\\__
#define FTM_INSTANCE @

#define ADC INSTANCE @UL

#define ADC CHN 12U

#define ADC_VREFH 5.0t
#define ADC_VREFL 8.0t

Include freemaster.h

L
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Exercise #3 — Configure the UART In Your Project

Initialize the LPUART for
Freemaster usage

Enable UART interrupts

Set UART interrupt callback
to FMSTR Isr

le| *mainc 2  [n freemaster_cfg.h
FLND_ LMV _ LD L NUN_ UM WU LJURCY FLIND, B PLI_INUA_ LITL LU LERIT J,

/* Get ADC max value from the resolution */

if (adConvl_ConvConfig@.resolution == ADC RESOLUTION 8BIT)
adcMax = (uintle t) (1 << 8);

else if (adConvl ConvConfig@.resolution == ADC RESOLUTION 18BIT)
adcMax = (uintle_t) (1 << 18);

else
adcMax = (uintle t) (1 << 12);

ADC_DRV ConfigConverter(ADC _TNSTAMNCE, &adConvl ConvConfig@);

DEV_ASSERT(adConvl_ChnConfig®.channel == ADC_CHN});

= /* Initialize LPUART1 for use with FreeMASTER
* PTC6 and PTCY are Rx and Tx on 532K144 EVB
* Set up LPUART1 for interrupts on RxTx
*f
LPUART DRV Init{INST LPUART1, &lpuartl State & artl InitConfigh);
INT_SYS_InstallHandler(LPUARTI_RxTx_IRQn NULL);
INT_SYS EnableIRQ(LPUARTI_RxTx IRQn):

/* Initialize FTM PWM chgeer®ls @ and 1, PTD15 and PTD16 for EVB
* - See ftm cgwmpdfient for more info
*/
FTM DB Tnit (FTM INSTANCE, &FflexTimer pwml InitConfig, &ftmStateStruct);
Initialize FTM PWM combined channels 1 and @ */
FTM DRV _InitPwm(FTM_INSTANCE, &flexTimer pwml PwmConfig);

INT_SYS InstallHandler(FTM8 _Ovf Reload IRQn, &FtmTimerISR, (isr_t*) @U);
INT_SYS _EnableIRQ(FTM@ Ovf Reload IRQn);
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Exercise #3 — Call the FMSTR Functions

. Call FMSTR_Init()

 Call FMSTR_Poll() at
regular rate or in idle task

NOTE:
if the Recorder function is desired,
FMSTR_Recorder() also needs to be called.

This is normally called in a periodic routine where

the variables of interest are updated or sampled.

[€ *main.c 2 | [n freemaster_cfg.h
i
FTM DRV Init(FTM INSTANCE, &flexTimer pwml InitConfig, &ftmStateStruct);
/* Initialize FTM PWM combined channels 1 and & */
FTM DRV _InitPwm(FTM_TINSTANCE, &flexTimer_ pwml PwmConfig);

INT_SYS InstallHandler(FTM@ Ovf Reload IRQn, &ftmTimerISR, (isr t*) @U);
INT_SYS EnableIRQ(FTM@ Ovf Reload IRQn);

MotorInit(&mtrl);

mtrl.uléovoltage = Qxffff;

mtrl.ul6pwmperiod = 1008;

FMSTR_Init();
/* Infinite loop

- increment or decrement duty cycle
- Update channel duty cycle
* - Wait for a number of cycles to make
= the change wvisible
*/

while(1)

1
FMSTR_Poll();

if (dutyBupdwn == true)
{
if (increaseDutyCycled == false)
{
dutyCycled--;
if (dutyCycled < 1U)
increaseDutyCycle® = true;
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Exercise #3 — Setting Up the Communication Driver

Driver setup should be complete!

PUBLIC | 63



Exercise #3 — Program example project with driver

- Open S32DS for ARM

- Import the test project
freeMaster101 _S32K144 withDriver.zip

Import Projects

Select a directory to search for existing Eclipse projects.

(7) Select root directory:

[ Browse...
lil @ Select archive file: C:/Freemaster 1
Projects: Quickstart/freeMaster101_S32K144 withDriver.zip
1 — Select Import Project [ selectan ]
)
[] Copy projects into workspace
Working sets
2 — Check Select archive file: R usp e o

3 — Browse to project file

Finish | Cancel

Writable Smart Insert 198:1
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Exercise #3 — Examine the Code

Note Freemaster files

Freemaster drivers

n workspaceS32D5.ARM.2018.R1 - C/C++ - freeMaster101_s32k144_withDriver/Sources/main.c - 532 Desig

N

Freemaster config file

File Edit Source Refactor
v 5

[?5 Project Explorer

> ¥ Binaries
> w Includes
~ 2 FreeMASTER
> = src_common

N

> [= src_platforms

T Generated_Lode

> 2 Project_Settings

> 2 SDK

~ 2 Sources

[~ [n freemaster_cfg.h
> [g main.c

> € microstepping.c
> [8 microstepping.h

» = Debug_FLASH

P -~

DRy @BIFIFE N

Mavigate Search Project
i

&
=

H S

> 5 freeMaster101_s32k144 noDriver: Debug_FLASH
~ =% freeMaster101_s32k144 withDriver: Debug_FLA

el

Run Processor Expert Window Help

[€l main.c &2

¥

Erair @@ i@,

¥ = O h freemaster_cfg.h

} else {
dutyCycle@++;
if (dutyCycled > 8
dutyCycled® = 8
¥

/* Update PWM channel
if (duty@enable){

FTM_DRV_UpdatePwmC
} else

{
¥

FTM_DRV_UpdatePwmC

delayCycles(delay);

/¥** Don't write any code pa
/**%* RTOS startup code.

Macr
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Exercise #3 — Change Freemaster Communication Option

Options

Comm | MAP Files | Pack Dir | HTML Pages | Demo Mode | Views & Bars |

—Communication
@ RS232: Port |COM24 v | |OpenSDA - CDC Serial Port (http://www. perr
/ Speed: 115200 - Timeouts. .. |
// (" Plug-in Module: -
Change Communication | _
Caonnect string: - Canfigure...
for UART usage
[ 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 notopen port at startup

(" Store port state on exit, apply it on startup

[ Store state to projectfile, apply upaon its load Advanced...
Note: We can now leave the S32DS
r active an nn
det_)ugge act_ e and connected = E— | Al | Help
while also using Freemaster for
visualization.
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Exercise #3 — Summary — Adding the FreeMASTER Driver

Adding the FreeMASTER driver:

1.

© N o 0 &

9.

Download communication drivers from
www.nxp.com/freemaster and click on Downloads Tab

Add files to project from:

C:\nxp\FreeMASTER_Serial_Communication_Driver_V2.0\src_common

Add files to project from:

C:\nxp\FreeMASTER_Serial_ Communication_Driver_V2.0\src_platforms\
S32xX

Edit freemaster_cfg.h

Add #define freemaster.h to project C file

Add FMSTR_ Init() to initialization of C file

Add FMSTR_Poll() (or other) to loop in project

Optionally add FMSTR_Recorder() in periodic
interrupt

Change FreeMASTER connection

10. Continue with FreeMASTER debugging

FREEMASTER: FreeMASTER Run-Time Debugging Tool

Q

OCUMENTATION DOWNLONDS

Recommended Software & Tools

o FreeMASTER 2.0 Application Installabon M

Evaluation/Development Boards and Systems

o FREEMASTER FOR TWR-SENSOR PAX-AUTORE

Device Drivers |

c FreeMASTER Communicatian Drve ™ ‘
FIWMALTER Cormasveanm Divey Ay 808 HESIZ 817 Wagnd/® SeFunne
2
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Adding a Recorder




Exercise #4 — Adding a Recorder

 Call FMSTR_Recorder() in
pwm interrupt

main.c &2 | [n freemaster_cfg.h

* instance
®/
“void ftmTimerISR(void)}

{
FMSTR_Recorder(};

ADC_DRV_ConfigChan(ADC_INSTANCE, @U, &adConvl ChnConfig@);
ADC DRV WaitConvDone(ADC _INSTANCE}; /* Wait for the conversion to be done */

ADC DRV GetChanResult(ADC INSTANCE, ®U, &adcRawValue); /* Store the channel result into a local
adcValue = ((fleoat) adcRawValue / adcMax) * (ADC_VREFH - ADC VREFL);

ftmCounter++;
if (ftmCounter »= ftmCounterlLimit)

{
ftmCounter = @;

ronmter?a+s-
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Exercise #4 — Adding a Recorder

In FreeMASTER ...

3 TestProject]_withDriver.pmp - FreeMASTER
: File Edit View Recorder Project Tools Help

1= Y= T e e e

Project Tree vax
FreeMaster101 180
¥ Counter E
L] Recorder-Counter i
/ 160 -
140-

1. Right-Click on Freemaster project
2. Select Create Recorder ...
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Vo |Seko | Trgge|

Exercise #4 — Adding a Recorder T —

T Logon beskee Oruen i

S Tog (" Suam | [7 Howosts | @ Timegagh
" [ Rgs [4 Vs I~ X¥gnph
Tovw base rrabge |1 He ¥ Lugerd yuisie

£ o
fﬁ:mxdunﬂu | [ b

o
Yoot el | Tive

Bawtitese bese  [Toon

In FreeMASTER ...

el o350t 1 crdel Tvamry 2 e
[sae Dypws t ey hut ¥omon et | MCH0Y
(] ports tan be recaeted |7 Agpennt snts naew 13 the bel

1. In Main tab, enter name, sample points,
time base

N\

Saphyws e Bsegrenantte ¥ poces YoiekLeh o

pe b HF s

we fio 7 e

e Jow =]

2. In Setup tab, select variables of interest VS

Rettwww b =
|Conmtes »] | Goler| meogrewsimbreck | ::. HE:
L el ,“" - R s . =
ot wwy it éo

o | casew e |

2. In Trigger tab, select #pre trigger samples,
trigger variable and trigger threshold
(i.e RollOverCounter, Threshold 9)

M | Saro Trgyes |
Thosabole

(B DT T i e -l Tomench vaban r’
 Thpednakd vakss @ 0 10 5w et 00 A0 rracking and Kk eTERong
1 Back rerniaks fu Seanbads vdes mio oo e shold yebes

w:quw ® preswesicpe ( regatvesiape |
Paxpge srplen ("——‘
T Corcmmggecvwiathe premedantioc) | 0 -] st
A an
I 2000 eh 5008 (W e b D000 U Bgrat Cowdaol)
F ‘-_: AT 1 wad batre sescteaing ngper cassRong

CIICk OK 7 Agirwscocoong (D000 w1 (ewe-aetwhn Sget tirndias o ped okcata]

|\
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Exercise #4 — Adding a Recorder

# Geeflaster 1] 2325148 witrivey oo - FreeMASTER

In FreeMASTER ... R ]
3“0 S N e s L»p-_;*--,-‘p". ._Il" = ‘;l’o".). 24 2B L N '@ﬂ EE=a
ﬁ "ccunl;v‘m — " = =
| ¥ Counters i /_‘—‘— _f_J—l J_r—,— : _!—!
| 3 J

& a0 1 A = , - ks

& Ceils 3 | >
| J

Select the new & /
Recorder - /

; Click Run

4 NewStimuus [RmCounserdimit} R e Y

L] $ " " x 2 B " . ) u\
a0

[ Ao had [v Ay map 7 Auto an S30p |

ftimCountert imit {18 (1000
coonter Jemax 11000
AdVEe 42005 Yos bl
ol 0 LEC 0

sl 0 DEC 0

gy ey ca )
[+

Plaposanos com | Blviratie Somda | o

| Feagy
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Exercise #4 — Adding a Recorder

In FreeMASTER ...

8 FreeMaster101
¥ Coumters

"
= aac
& Ceils

IC PO

Fie Fde View Reccesse Project Toch  Hep
LT e

emCounterlimit}

We can now see the counter
with better resolution

Ve

[Pidem S e[l & @X | wos (Bl n &8 ===
e8] ] == i
A A o T
IJ_: o JJ_F-
— I —— |
) = Lilig=t, e
//
/ Ji j
(v Ao haad [¢ Aqs o @ Auto an -

Swop

[y
o re—

nre ‘ﬂv“une omta ‘.

| Peady

I'J.
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Exercise #4 — Adding a Recorder

r

In FreeMASTER ... g ) _
i L X, wrome 2Pz 8 E=a

GRS sma i 2o eiknE el

Deedlaster 101 2225148 witsriver oo - FreeMASTEN

8 FreeMaster101
| ¥ Counters
"
= adc
& Ceils

Try zooming in on . I = P i = iy
the data /

mis-
5'“! /

e J
. n /
4 NewStimuus emCounterlimit} e
L] 3 0 " x » = F) “ o e
a0

[v Ao had ¢ Aqs mop & Auto o S8

fimCountert imit (1000

coonter Jemax 11000

AdVEe 42005 Yos bl

nl o CEC o

£ ] 0 DEC e
L motar_test Dusabie EN 1000 -

¥ e | (ol Fraale cuw e d

mh‘»;--,w.-u nre ‘ﬂ\amne SamAa ‘ | 'J
| Feagy [ UART Crstremunication: COMIA ppowetl« 11537 Vi HAS
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Summary
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Summary

- At this point:
- We should all be able to use and configure FreeMASTER

- Watch variables

- Control variables

- Create a scope

- Create a Recorder

- We should be able to configure a project to use the driver connection

- We should be able to use the debugger and use FreeMASTER
simultaneously!

-
| 2 |
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