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Agenda

- Brief S32K Product & Roadmap Overview

- Introduction (“Cookbook App Note”)
1. Hello World (GPIO) — Hands-On

2. Hello World + Clocks

3. Hello World + Interrupts — Hands-On

4. DMA

5. Timed I/O (FTM)

6. ADC

7. UART

8. SPI

9. Classic CAN — Hands-On

10. CAN FD

ndix: S32 Design Studio Blank Project Steps
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Product Overview & Roadmap




Introduction
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Solutions for Edge Nodes — Today and Tomorrow

Today

Distributed vehicle architectures
Incompatible silicon and software

Security and over-the-air update challenges
Inefficient development

Not easily upgraded or scaled

Vehicle Level

/—I_l_lﬁ

Multi Application or
Proximity Level

Zone Level

‘ Application Level
(—*— . '
. I B I |

Node/Sensor Level

Edge Nodes

Tomorrow

High performance domain architectures
Greater network capacity

Secure, safe over-the-air updates

Efficient to develop

Upgradable and scalable platform, future proof
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Microcontroller Roadmap & Scalability

Memory Size 40nm 16nm

DRAM f

16 GB+ i A-Class
! Cores
]
1
1
1
1
1
1
]
¥ R-Class

Embedded % C MCU/MPU
128 MB ores
@
o\“‘e(\
6@’\3\\!‘
512 KB R
100 MHz 400 MHz 800 MHz 2 GHz+
Performance
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S32K Value Proposition

Integration

ARM Cortex for Scalability

MPC5xxx
#2 in 32bit auto

S12
#1 in 16bit auto

S08
#2 in 8bit auto

A 4

Time

Future-proof Features

Security Safety
1ISO26262

o:
7Y

Software Development Comm protocols
Kit ISO CAN-FD

(e
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S32K1 / KEA Compatibility

IP Compatibility: &
* With MPC55xx/MPC56xxx/MPC57xxx product series: FlexCAN, ACMP, eDMA, QuadSPI
» With KEA products: FlexTimer, IIC, LSPI, UART, CRC, FlexIO

Pin Compatibility:O
* Within S32K1xx product series
 Similar pinout as KEA products

Flash

S32K142 *
S32K118
S32K116 S32K116
KEAZNG64
KEAZN32
KEAZN16

KEAZN8

*: S32K142 48LQFP is for development only

S32K146

S32K144

S32K142
S32K118

KEAZ128
KEAZ(N)64
KEAZN32

KEAZN16

S32K148 S32K148 S32K148
S32K146 S32K146 S32K146
S32K144 S32K144
S32K142
KEA128
KEAZ64
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S32K144: ASIL B 512K General Purpose MCU

Memory

512 KB Flash with ECC

64 KB RAM
(60 KB with ECC,
4 KB FlexRAM / EEPROM)

System

Cortex-M4F

4 KB |/D-cache

Up to 112 MHz "2

FPU, DSP

Security — CSEc? Future proof Connectivity

Embedded in Flash Controller

SHE+ compliant

Secure Boot

| |
| |
‘ Secure Key Storage ‘
| |
| |

Emulating of protocols in HW:
UART, 12C, SPI, 12S, LIN, PWM

Secured Communication

Fabric

T Networking Serial Communication Analog/Timers
_ ‘ 3x FlexCAN, 1 with FD ‘ ‘ 3x LPSPI ‘ ‘ 2x 16-ch 12-bit ADC ‘
Functional Safety
_ _ \ 3x LIN (UART) | \ ACMP (internal 8-bit DAC) |
‘ Clock monitoring in SCG ‘
_ _ | IxLPi2c | | 2xPDB | \ MPU | erwEm |
_ \ 4x 8-ch 16-bit FlexTimer | R | e |
© mwezmesv [ or L mewe ) e e
Specifications: Key Features:
. ores: ortex- Z max . i erformance: Powerfu ortex- core
C ARM Cortex-M4F @112 MH High Perf P rful ARM Cortex-M4F
=  Memory: 512 KB Flash, 64 KB RAM (60 KB with ECC, 4 KB FlexRAM/EEPROM) = Advanced Automotive Communication: CAN FD

Temp Range: Ta -40to 125°C (Tj=135°C)

Power Supplies: 2.7-5.5V

Packaging:10 x 10 mm, 0.5 mm pitch 64 LQFP (up to 58 usable pins). 11 x 11 mm, 1 =
mm pitch 100 MapBGA.(up to 89 usable pins). 14 x 14 mm, 0.5 mm pitch 100 LQFP (up

to 89 usable pins)

= Functional Safety: Developed as per ISO 26262 with target ASIL B
= Security: HW security engine (SHE+ compliant)
Low Power: Low leakage tech. Best in class STOP current: 25-40 uA (device
dependent)
= Full solution offering: AUTOSAR, SDK, Design Studio IDE

Footnote:

1. 112MHz not valid with M temp (125C).
2. Write or erase access to security (CSEc) or EEPROM is allowed only when device operating in RUN mode (up to 80MHz). No write or erase access to security

and EEPROM allowed when device running at HSRUN mode (112MHz).
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S32K Superior Performance

48MHz K11x
BETTER THAN
64MHz Bolero

€200z0 DIAB
64MHz

1.66
1.35

€200z0 DIAB...

€200z0 GHS
64MHz

2.54

€200z0 GHS..

CoreMark
S32K144

366.6

m Optimized for speed

111.5
m Optimized for size
i 61.05
Cortex-M4F Cortex-M0+
IAR IAR
112MHz 48MHz

[CoreMark|MHz

3.27
| 1.85

Cortex-M4F IATC.ortex-M0+ IAR...

2.32

m Optimized for speed

1.27

m Optimized for size
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S32K Superior Code Density

CoreMark 1.0 Total Code Size [bytes] - optimized

for speed

11680

8250 I

€200z0 DIAB €200z0 GHS

CoreMark 1.0 Total Code

fors
3332
I 2970
e200z0 DIAB e200z0 GHS

Ze

6104

Cortex-M4F IAR

Size [bytes] -

2400

Cortex-M4F IAR

optimized

5882 l

« Higher speed leads to better

Cortex-M0+ IAR cache efficency

* More space for application
code

2588

Cortex-MO0+ IAR
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Industry Leading Low Power Performance

S32K116
S32K118
S32K142

S32K144

S32K146
S32K148

Ta (C) VLPS (UA) VLPR (mA) Stop 1 (mA) Run (mA)
25 (typ) 26 1.9 7 tbd

25 (typ) 26 1.9 7 tbd

25 (typ) 29 1.17 6.4 37.5

25 (typ) 29.8 1.48 7 39.6
105 (typ) 256.3 1.8 7.8 40.5
125 (max) 1492 3.18 12.2 46

25 (typ) 40 5 15 tbd

25 (typ) 38 2.17 8.5 57.7
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S32K144 EVB




CAN Communication Bus

LIN Communication Bus

OpenSDA USB
SBC UJA1169

Reset Button

External Power Supply (5-12V) _ [P T OpenSDA MCU
OpenSDA JTAG YR o J2 Header
J3 Header 1% Sl 5 2 System Basis Chip MCZ33903
7 ' J1 Header
J4 Header £

S32K144 MCU

J5 Header J6 Header

Touch electrodes

RGB LED [ © : Potentiometer

User Buttons
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MI Mapping

Component
Red LED

Blue LED

Green LED
Potentiometer

Sw2

SW3

OpenSDA UART TX
OpenSDA UART RX
CAN TX

CAN RX

LIN TX

LIN RX

SBC_SCK
SBC_MISO
SBC_MOSI
SBC_CS

S32K144

PTD15 (FTMO CHO)
PTDO(FTMO CH2)
PTD16(FTMO CH1)
PTC14 (ADCO_SE12)
PTC12

PTC13
PTC7(LPUART1_TX)
PTCB(LPUART1_RX)
PTE5(CANO_TX)
PTE4 (CANO_RX)
PTD7(LPUART2_TX)
PTD6 (LPUART2_RX)
PTB14 (LPSPI1_SCK)
PTB15(LPSPI1_SIN)
PTB16(LPSPI1_SOUT)
PTB17(LPSPI1_PCS3)
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0. Start S32 Design Studio and @
Import the Labs @




Open S32 Design Studio & Select a Workspace

1. Double click the S32 Design Studio 3.0 icon on the desktop

2. Create a folder on the desktop, to use as a workspace
3. Click “OK”

532 Design
Studio 3.0
2018.EARL

EEr

Select a directory as workspace

532 Design Studio for ARM uses the workspace directory to store its preferences and development artifacts,

Waorkspace:  C\Users\nxp67573\Desktop\532K-lab -

[] Use this as the default and do not ask again

» Recent Workspaces

,
S

Select the workspace directory to use,

Bl Desktop
» | Libraries
> A Allen Willson

> Computer

> ?ﬂ Metwork
. 20180711 PODS Tech Rwvw
. ANFC demo new files

> NCx3340532kEVB-GUL
| 532K-lab

> | workspace

Folder: 532KHab

Make Mew Folder QK ] [ Cancel
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Default View

Toolbar and Menubar

« §32K-lab - C/C++ - 532 Design Studio for AR

File Edit Source Refactor Mavigate Search Project Run

nil R REIEL - A AARACRSE 2RI RSl B As

Processor Expert Window  Help

ESEE ===

B 25 = o w % - -

II [75 Project Explorer 52

Quick Access it | E'_’El

=0 x® ®@e = O

n outline is not available.

&
Project Pane R

g3 Dashboard 2 e v = 0
~ Project Creation -

Sl
Command Pane || -..oe. %i
: :

¥ &

[#F Problems 52 | Ta

0 iterns

ocation Type

0 items selected

Build Console & Navigator

Perspectives/Views

Outline

Editor

COMPANY PUBLIC | 17 4



Import the Labs

1. File> Import-> General-> Existing Projects into Workspace—> Next

Create new projects from an archive file or dirgctory.

Select an import wizard:

type filter text

4 (= General J

& Archive File
[ Existing Projects into Workspace
[} File System
] Preferences
[} Projects frem Folder or Archive

= C/C++

(= Git

(= Install

(= Processor Expert

(= Remote Systems

(= Run/Debug

(= 532 Design Studio

= Team

(= XML

Finish

Cancel

2. Select Archive File=> Browse and select file

= Import

Import Projects

Select a directory to search for existing Eclipse projects,

() Select root directory:
@ Select archive file: Chnxphprojects_532K\53205\Coc =

Projects:

Browse...

532K144_Project_ADC (Examples/532K144_Project/5 «
S32K144_Project_CanFd (Examples/532K144 _Project,
S32K144_Project_ CMP (Examples/532K144_Project/S
532K144_Project_CRC (Examples/S32K144_Project/S{ |
S32K144_Project_DMA (Examples/532K144_Project/*
S32K144_Project_ EWM (Examples/S32K144_Project/!
S32K144_Project_FlexCan (Examples/532K144_Projec
532K144_Project_FlexO (Examples/532K144_Project/ +
< i ] b

Options
Search for nested projects
Copy projects into workspace

[] Hide projects that already exist in the workspace
Working sets
[7] Add project to working sets

Warking sets:

Select All
Deselect All

3. Finish

Select...

@ ot

/7
finish &|[ cancel |
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Take a Tour of S32 Design Studio

File Edit Source Refactor MNavigate Search Project Run  Processor Expert Window Help

Ol - /R-B O FE- @ -F-F-H-0-%-®™ &~

A Z AR I =T =T =P Quick Access E = | |Hx

[ Project Explorer 53 B Y 2 8 [g mainc 2 =0 2 @B = O
b (5 532K144_Project EWM: Debug - & * Copyright (c) 2814 - 2816, Freescale Semiconductor, Inc.[] B W s o ¥
& (5 532K144_Project_FlexCan: Debug
5 5 532K144_Project_Fled0: Debug
p (5 532K144_Project FTM: Debug
4 =5 532K144_Project_Hello: Debug This sheort project is a starting point to learn GPIO. PTDO

b [ Includes An input is polled to detect a high or low level. An output PTC1Z

& (2 Project_Settings depending on input state. If running code on the 532K14x ev: WDOG_disable{void]
b B include_ board, pressing button @ lights up the blue LED. main{veid) : int

4 [ src
b | main.| #include "device_registers.h”
b 5 532K144_Project_HelloCl{*<ks: Debug
b @ 532K144 Project HeIIoInterrupts: DEbLIg = /*! Port PTD®, bit @: FRDM EVB output to blue LED
Project. .
p =5 532K144_prgect_LP12c. Debug sdefine PTDB @
5 5 §32K144_Project_LPSPL Debug
r 2% S27K144 Drniact | DTRR: Dehon

= *] =

* Description: device_registers.h

= /*! Port PTC12, bit 12: FRDM EVB input from BTN® [SW2]

*/
Dashboard A=
&3 Dashboard 51 5 #define PTC1Z 12

* Project Creati « Miscella 4

reject Lreation SCElaneatt L \oid WDOG_disable (void)
[T 532D5 Application Project  #%# Getting Start {
= 53205 Library Project @= Quick acces: WDOG->CHNT=BxD928C528; /* Unlock watchdog =/

- WDOG->TOVAL=8xB8B8FFFF;  /* Maximum timeocut value */
~ Build/Debug WDOG->CS = @x0ePe2180;  /* Disable watchdeg */
&, Build (Al < | 1
f Clean (All) .
i{; Debug |_:__ Problems 3% | Tasks E Console [C] Properties

~ Settings 0 items

G Project settings
‘51‘;’ Build settings
f&? Debug settings

Description Resource Lecation Type

< m

@ [532K144 Project_Hello/src/main.c
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1. Hello World (GPI1O)




1. Hello World: Introduction

Summary: A GPIO input is continuously polled to detect a high or low
level. A GPIO output is set corresponding to the level.

S32K144 EVB
VDD
VDD $32K144 1
.I.._."\.\_H
T ™ Blue
e PC12 100 3 LED
C G 1 = GPIO
BTNO
(Sw2) = =

-
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1. Hello World: Key Points

- Out of reset, clocks are not enabled to peripherals. (Done in PCC,
Peripheral Clock Controller module)

- GPIO requires configuring
- Input or output direction (Done in PTx, GPIO modules)
- GPIO function (Done in PORTx, Port Control and Interrupts module)

- Hands on: Using next slides:
-browse a project from a bare metal code example that exists in S32 Design Studio,
- build, download to flash and run.
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1. Hello World: Build 1 of 2

1. Select project “Hello”

[ Project Explorer 3

» 5 S32K144_Project_EWM: Debug

b 532K144 _Project_FlexCan: Debug
» 25 S32K144_Project_FlexIO: Debug
> 5 S32K144_Project_FTM: Debug
— . £5°S39K144 Project Helio: Debig
b 5 532K144 _Project_HelloClocks: Debug

» (5 532K144_Project_Hellolnterrupts: Debug
» 5 $32K144_Project_LPI2C: Debug

» (25 S32K144_Project_LPSPL Debug

> 5 $32K144 Project LPTMR: Debua
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1. Hello World: Build 2 of 2 4 |6 532K144 Project Hello: Debug

» )t Includes
Expand Hello, then src folders 4 (2 Project_Settings
» (= Debugger
» (= Linker_Files
» (= Startup_Code
- 2 include
Double click on “main.c” to examine code 4 (B src

L.¢] main.c

[FL COMWMAA Demiard LHallaflasls: Malu oo

Click on hammer icon to build

Refactor Mavigate Search
/-@CEE
[ Project E{})Iorer &8 = <,}=={>

Click on Console tab to ensure the build finished 4 £ 532K144 Project Hello: Debug

[ IB'].I Includes

Edit Source

# . Problems | Tasks [ Console 2 [ Properties 4 B Project_Settings
B e R I e i —— g I = Debugger
Finished building target: S32K144 Project_Hello.elf b Linker Filee
Executing target #6 S32K144_ Project_Hello.siz = Startup Code
[nvoking: Standard S32DS Print Size ) -
arm-none-eabi-size --format=berkeley S32K144_ Project_Hello.elf [+ [E' include

text data bss dec hex filename [E‘

1612 e 3072 4684 124c S32K144 Project Hello.elf 4 =rc
Finished building: S32K144_ Project_Hello.siz [ IE main.c

w20 SO A Meminet Lallaf laclems Dlalaom

15:14:40 Build Finished (tock 7s5.894ms)




1. Hello World: Debug Configuration

The first time a project is built, a debug

configuration is needed. Click Run->
Debug Configurations

Set up debug configuration:
a. expand GDB PEMicro Interface,
b. select hello_Debug,
c. select Debugger tab,
d. verify OpenSDA selected &
e. Port is filled. a.

b.

Click Debug on bottom right corner

B

I .- Debug Configuraticns

{ @ Run
| % Debug
193 Profile

IRun| Processor Expert Window Help

Profile History
Profile As

Profile Configurations...

Run History
Run As

Run Configurations...

Debug History
Debug As

Debug Configurations... N !

Create, manage, and run configurations

(1 Plugin has not been registered. Some functionality may not be available.

[T o .
L E= x| = MName: 532K144 Project_hello_Debug

type filter text C .

15 Debugger Startupw 1) Source\l = Common} &5 os Awarenesﬂ

[ | GDB Hardware Debugging PEMicro Interface Settings

Fl E GDB PEMicro Interface Debugging

Interface:

[ 532K144_Project_ADC_Debug

[ 532K144_Project_CanFd_Debug

Spen5SDA Embedded Debug - USB Port v] Compatible |
$B1 - OpenSDA (872ECELC) + | | Refresh |

[ 532K144 Project DMA Debug

[ 532K144_Project_FlexCan_Debug
[¥3 ©27K144 Drmiert FTM Ne

r NXP

COMPANY PUBLIC
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1. Hello World: Debug Tip

. * Launching hello_Debug = @
If you get this error message at
Debug, you likely need to fix your
power configuration.

L

P&E Connection Assistant

An error occured while connecting to the interface hardware or target specified
Initializif 10 the Launch Configuration Dialog. For this launch, you may retry/re-specify the
connection with the following parameters:

In this case, J107 Power Source

Selection jumper (center of board) [ Awa
was configured to provide power from
an external 12V source, but none
was connected.

|DpenSDA—USE Port "|

|UpenSDA on USB1 (Mame=5E271E57) (Autodetecter * | |F¢efreah |
Laun

Solution: connect J107 pins 2-3
(default) so power is routed

from USB
J107: move jumper

to right if external 12V & :
IS not connected

e

V

i
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1. Hello World: Run a Project

- Debug perspective: click “Resume” icon to execute code

= - @& ‘{nn- BN oS TS F-0-Q®-&5 5
45 Debug i3 | |i'=€> ¥ = B8

a [c] FTM_Debug [GDB PEMicro Interface Debugging]
a4 2 FTM.elf
4 ¥ Thread #1 (Suspended : Breakpoint)
= main() at main.c:26 0x5dc
s C\Freescale\532_ARM_v1.2\eclipse\plugins\com.pemicro.debug.gdbijtag.pne_2.5.9.201609160049\win32'pegdbserver_con:
p| arm-none-eabi-gdb
s Semihosting Console

4 | n | §

[ main.c &2

~wvoid PORT_init (void) {
PCC->PCC[PCC_PORTD _INDEX ]|=PCC_PCCn_CGC_MASK;
PCC->PCCN[PCC_PORTE_INDEX ]|=PCC_PCCn_CGC_MASK;
PORTE->PCR[8]|=PORT_PCR_MUX(2);

Enable clock for PORTD °
Enable clock for PORTE
Port E&: MUX = ALTZ2, FT

MBCHE */

PORTD->PCR[15]|=PORT PCR MUX(2); /* Port D15: MUX = ALT2, FTMBCHB */
PORTD->PCR[16] | =PORT_PCR_MUX(2); /* Port D16: MUX = ALT2, FTMBCHL */
}
-~ vold WDOG_disable (wvoid) {
WDOG->CNT=8xD928C520; /* Unlock watchdog */

WOOG->TOVAL=0xBBBBFFFF ;
WDDG->C5 = BxBees21ea;

Maximum timeout value */

/* Disable watchdog */

}

= int main{veoid) {
WDoG_disable();

/* Disable WDOG*/

ME

glvélv°‘ =l -

,5 [address: 0x000000000000071e] [type: Temnporary]
A& [address: 0:0000000000000718] [type: Temporary]
& main.c [function: main] [type: Temporary]

@ main.c [line 85]

@ main.c [line 97]

- 4mm

IFEE

= 0

-

m

COMPANY PUBLIC

Og Breakpoints i3 Expressions Registers

Quick Access

it | g C/C++ _-Debug

sherals Vodules EmbSysReg Vie = 8

REAw|BES <

»

m

»

O outline 2 E R W o ¥ Y= 0O
= S32K144.h
B clocks_and_modes.h
= FTM.h
@ PORT_init{void) : void
e WDOG_disable(void) : void
@ main(void) : int

27 4
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- Step

tor Mavigate 5earch Project

e =7 |_=15-:[! s L I =

| Step Into (F5) |

- Step Over
ctor MNavigate Search Project Ru

L= S G|l i =000 d
Step Over (FG) ]

- Step Return

“tor MNavigate Search Project Run V
1 TR T s_-;_[:?i%}—:-u__iﬁ*

I Step Return (F7) ]

1. Hello World: Hands on: Debug Basics

LN 1

- Resume [‘go”, “run”]
ctor MNavigate Search

|D%| & o R L e

| FResume (F8) l

- Suspend [‘stop”, “halt’]
tor Navigate Search
L= & =

F‘Susrpend l

- Terminate [exit debugger]

tor MNavigate Search Projec

Ob [@H S

|Termiﬂate (Cirl+F2)
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Debug Basics: View & Alter Variables

- View in “Variables” tab in upper right of debug perspective.
- Click on a value to allow typing in a different value.

(0= Variables 2 ®e Breakpoints % Registers = Modules

MName Type
)= counter int

COMPANY PUBLIC | 29
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Debug Basics: View & Alter Registers

VleW CPU reg|SterS |n the = Variables “e Breakpoints ! Registers == =i Modules
“‘Registers” tab Name Value

a M9 General Registers

- Click on a value to allow kit :
typing in a different value t s r2 536866944
8945 r3 8

()= Variables @g Breakpoints @7 Expressions 1{}{ Registers 7 Peripherals m, Modules EmbSysReg.. 22 | = O

- View peripheral registers EAB
. . Project: [ADC] ==Arch: cortex-md Vendor Freescale Chip: 532K144
|n the Em bsys Reg |Ste rS Register Hex Bin Reset Access =
4 &4 ADCO
tab — 4 §8sca (00000090 00000000000000000000000010011101 0x0000001F  RW
[5] ADCH (bits 4-0) (1D 11101
. [=] AIEN (bit 6) 00 0 =
- Double-click the targeted ] coco i) 1
. . e SCiB 0x0000001F  RW
register to load contents - saac o000 R
. 14 sC1D 0x0000001F  RW
. e SCIE 0x0000001F  RW
S L1 L I N=ANNNNNT E =TT
\
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Debug Basics: View & Alter Memory

° Add Memory Monitor &) Console = Tasks [®] Problems 2 Executables [J Memory 532
Monitors =
=5

[ Add Memorny Monitor ]

- Select Base Address
to Start at : 40000000

# " Monitor Memory
.

Enter address or expression to monitor:

40000000 il

@ |

- View Memory

£l Console J= Tasks [®] Problems {2 Executables [J Memorny 53
Monitors Sk 3 “5¢ (40000000 : 02625400 <Hex> 23 =& Mew Renderings...

S 40000000 Address e - 3 a4 - 7 8 - B c-F
ezez2sa00 R
82625418
82625428
82625438
82625248
82625458
82625468
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Debug Basics: Breakpoints

Add BreaprInt: B .| SKEAENE;E.h l.c] ics.c l.c] *lin_lld_uart.c L] FirstProject.c 23
Point and Click

' * main implementation: use this 'C' sample to create your own application[]
- Light blue dot
represents

debugger
breakpoint

.+.

00~ @ U R

#include “derivatiwve.h™ /* include peripheral declarations SKEAZ128M4 */

—imt main{wvoid)

1
[Line breakpoint: FirstProject.c [line: 111}

for(;:) 1
counter+t;
1

return &;
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Debug Basics: Reset & Terminate Debug Session

- Reset program counter

_| Debug - ADC/src/main.c - 532 Design Studic for ARM

File Edit Source Refactor Mavigate 5Search Project Run  Processor Expert Wi
il S | s LT e S e Pt

- Terminate Ctl+F2

tor Mavigate Search Projec

(> [@H S e oL i

[Termiﬂate (Ctrl+F2) ]

A Always terminate a debug session when finished.
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3. Hello World + Interrupts
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3. Hello World + Interrupts: Introduction

Summary:
An interrupt is

XTAL
8 MHz

Implemented to
service the LPIT

counter match
function.

S32K144
SPLLDIV2_CLK (40 MHz) @
'
»| Clocks | BUS_ CLK (40 MHz)
SPLL_DIV2 CLK e LPI'tI'OI_Cg%_IIORQHandIer
(40 MHz) LPITO chan 0| 1RQ contrors PTDO
| | ™ - — — — > GPIO -
—» Functional (to LED)
FIRC_DIV2_CLK clock
SIRC_DIV2_CLK » (40 MHz)
SOSC_DIV2_CLK->»
Module
clock
.
(BUS_CLK)
\
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3. Hello World + Interrupts: Startup code

- startup S32K144.5

- interrupt table

¢ > 532K144_Project_Hellolnterrupts: Debug
it Includes
2 j [ " . "
o s - flash configuration field
(= Linker_Files
4 (= Startup_Code
\S| startup_S32K144.S
l.c| startup.c

Lc| system_S32K144.c

- reset handler
- CPU initialization

- jump to main()

- startup.c
- RAM initialization

- system S32K144.c _ DATA table copying

- Watchdog handling
- Clock handling
- Reset source handling
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3. Hello World + Interrupts: Vector # vs Interrupt #

Contents

Contents

IRQ

in Big as Little # Symbol in file
Address | Endian | Endian | VeS| (nvic | Startur_sS32K144., Description
# . section .isr_vector,
memory format interrupt .
. 1 __Isr_vector
view addresses source)
0x0000 0000 | 0070 0020 | 2000 7000 0 ___StackTop Initial stack pointer
0x0000 0004 | 1104 0000 | 0000 4010 1 Reset_Handler Initial Program Counter
Ox0000 000K | 4N04 0000 | 0000 044C: 2 NMI Handler Non-maskahle IR (NMN VVertar
0x0000 003C | 4D04 0000 | 0000 044C 15 SysTick_Handler Sys tick timer (Sys Tick) Vector
0x0000 0040 | 4D04 0000 | 0000 044C 16 0 DMAO_IRQHandler Interrupt # 0 Vector: DMA
Channel 0 transfer complete
0x0000 0044 | 4D04 0000 | 0000 044C 17 1 DMA1_IRQHandler Interrupt # 1 Vector DMA Channel
0X0000 0100 | 5906 0000 | 0000 0658 Interrupt #48 Vector: LPITO Ch. 0

64 i 48 : LPIT@_Ch@_TRQHandler

Quick look at S32K Reference Manual (Interrupt tables, memory map, etc.)
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3. Hello World + Interrupts: Interrupt Handlers
- Location of vector table in S32 Design Studio project: startup S32K144.s

.section .1sr_vector, "a"
.align 2

- Vector table is here mmmmmml) s _iervecter

_isr_vector:

.long - _ StackTop /*-Top-of -Stack-*/
.long - Reset_Handler /* Reset Handler */
.long - NMI_Handler /* -NMI Handler*/

- LPITO channel O interrupt handler definition

\ .long - RTC_Seconds_IRQHandler /* RTC -overflow*/

.long - LPITO_Ch@_IRQHandler /*-LPIT CHO overflow*,

I ATTN ~L_ A TR I ¥ .y e ~1eA -
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3. Hello World + Interrupts: “Weak” Handlers

. Startup S32K144.S |
.weak DefaultISR * Mal Nn.c

.type DefaultISR, Xfunction

DefaultISR:
b DefaultISR void LPITO_Ch@_IRQHandler (void)
.size DefaultISR, . - DefaultISR {
1pit@_ch@_flag_counter++; /* Increment LPITO timeout counter */
acro to define default handlers. Default handler PTD->PTOR |= 1<<@; /* Toggle output on port D@ (blue LED)
will be weak symbol and just dead loops. They can be LPIT@->MSR |= LPIT_MSR_TIF@_MASK; /* Clear LPIT® timer flag @ */
overwritten by other handlers */ }
.macro def_irq_handler handler_name

.weak \handler_name
.set \handler_name, DefaultISR
-endm

- Overrides the “weak” default handler

def_irq_handler RTC_Seconds_IRQHangder
def_irq_handler LPIT@_Che_IRQHandIer
def_irq_handler LPIT@_Chl_IRQHandler
def_irq_handler LPIT@_Ch2_IRQHandler
def_irq_handler LPIT@_Ch3_IRQHandler
def_irq_handler PDB@_IRQHandler
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3. Hello World + Interrupts: Interrupt initialization

The Nested Vector Interrupt Controller (NVIC) is used to initialize an interrupt:
 Clear any prior pending interrupt (in case there was one)

— Write a 1 to the interrupt # bit in Interrupt Clear Pending Register (ICPR)
« Enable the desired interrupt

— Write a 1 to the interrupt # bit in the Interrupt Set Enable Register (ISER)
 Set the interrupt’s priority

— Write a priority from 0 to 15 to the appropriate Interrupt Priority register (IP)

Example for IRQ # 48:
S32 _NVIC->ICPR[1] = 1 << (48 % 32); /* IRQ48-LPITO chO: clear any pending IRQ*/

S32_NVIC->ISER[1] = 1 << (48 % 32); /* IRQ48-LPITO ch0: enable IRQ */

S32_NVIC->IP[48] = OxAO; /* IRQ48-LPITO chO: priority 10 of 0-15%/
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Hello World + Interrupts

o = =]

Be sure C/C++ perspective is selected,
otherwise click on it to get it selected. _|¢Debug

File Edit Scurce Refactor Mavigate Search Project Run Processor Expert  Winde

Double click on Hellolnterrupts project A MMM ML

[ Project Explorer 52 [ Build 'Debug’ for project '532K144_Project_HelloInterrupts' L B

+ 25 532K144_Project_FlexCan: Debug »
+ 25 532K144 _Project_FTM: Debug

CI : k B 'Id 1 + 25 532K144_Project_Hello: Debug
IC On UI ICon + 25 532K144_Project_HelloClocks: Debug
—A =% 532K144_Project_HelloInterrupts: Debug
» [al Includes
4 & Project_Settings
» = Debugger

Click on Debug icon - & Linker il

a [= Startup_Code

- Create debug connection... Go... - [8) startup_S32K144.5 —

> @ startup.c

. [€] system_532K144.c
- 2 include
4 2 src

» @ clocks_and_modes.c
. [ rlarks and mndez b

m
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1. Use Resume to run,

4. Click Terminate.

T et L]

ES

3. Hello World + Interrupts: View, Modify Reqgisters

== Eer |

=) - Quick Access E | B c/c++
S u S pe n d to h a It %)= Variables % Breakpoints . Peripherals ... EmbSys Registers % = = B
[:} 2 Project: [hello_interrupts] ==Arch: cortex-m4 Vendor: Freescale Chip: S32K144 Board: --- none --- (Double click on register to read values)
u . . - Register Hex Bin Reset Acce.. Address Description o
2_ Dlsable LP IT Chan nel O . 4 (= LPIT Low Power Periodic Interrupt Timer (LPIT)
a %) pITO Low Power Periodic Interrupt Timer (LPIT)
. . > iid VERID 0x01000000 RO 0x40037000 Version ID Register
CI ICk E m bsyS Reg ISte rS ta b it PARAM 0x00000404 RO  0x40037004 Parameter Register
» ot MCR 0x00000000 RW  O0x40037008 Module Control Register
Scroll down ||St about half Way » ot MSR 000000000  RW  0x4003700C Module Status Register
> det MIER 0x00000000 RW  0x40037010 Module Interrupt Enable Register
and expand LP IT & LP ITO > ot SETTEM 0x00000000 RW  Ox40037014 Set Timer Enable Register
> it CLRTEM 0x00000000 RW  Ox40037018 Clear Timer Enable Register =
2 - ii¥® TVALD 0x02625A00 000.. 0x00000000 RW  0x40037020 Timer Value Register 1
Expand register TCTRLO . - 8 cvaLo 2 OXODEATOFA 000.. OXFFFFFFFE RO 0xd0037024 Current Timer Value
4 ¥ TCTRLO . 0x00000001 000.. 0x00000000 RW  0x40037028 Timer Control Register
. E T_EM (bit 0) 0xl 1 & 1: Timer Channel is enabled |
CI |Ck On heX Val ue (OX1 ) to Change to (=] CHAIN (bit 1) 0x0 0 I:‘} &€ 0: Channel Chaining is disabled. Channel Time...
. R E MODE (bits 3-2) 0x0 00 & 0: 32-bit Periodic Counter
OXO, dlsabllng Cou nter (=] T50T (bt 16) 0x0 0 & 0: Timer starts to decrement immediately bas...
(=] 7501 (bit 17) 0x0 0 @ 0: Timer does not stop after timeout
. (=] TROT (bit 18) 0x0 0 & 0: Timer will not reload on selected trigger
3 . U Se Res u m e to ru n ag a I n . E TRG_SRC (hit 23) 0x0 4] Go: Trigger source selected in external
E TRG_SEL (bits 27-24) 0x0 Q000 & 00wc Timer channel 0 - 3 trigger source is sel.
. . > ol TWALL 0x00000000 RW  Ox40037030 Timer Value Register
N Ote L E D Sto p ped bI I n kl n g : o CVALL OxFFFFFFFF RO 0x40037034 Current Timer Value
> il TCTRLL 0x00000000 RW  Ox40037038 Timer Control Register m

s | | &4

I
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ow to Break an ARM (1)

Uninitialized clock sources will result in a CPU Hard Fault

ARM Cortex-M generally allows each peripheral to enable/disable the clock to its
register file
- Power-saving feature!

Exercise: Hard Fault handler
- Remove the line of code that enables port clock

- Observe results
- Find the offending line of code
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HardFault Handler
- Change this PORT _Init() code:

PCC-> PCCn[PCC_PORTD_INDEX] = PCC_PCCn_CGC_MASK,;

- To:

PCC-> PCCn[PCC_PORTE_INDEX] = PCC_PCCn_CGC_MASK;

- Add “hardfault.c” to the project

- Build & Debug

Follow instructor’s lead...

- Right-click “hardfault.c”
- Choose Resource Configurations - Exclude

from Build

« Deselect All > OK

4 =5 532K144_Project_HelloInterrupts: Debug

: gff Binaries

+ [ai Includes

+ 2 Project_Settings
[ include
PRESE

- g clocks_and_modes.c
> clocks_and_modes.h
- g main.c
€] hardfault.c
» = Debug

- 25 532K144_Project_LPR2C: Debug

- 25 532K144_Project_LPSPL Debug

+ =% 532K144_Project LPTMR: Debug

- 25 S32K144_Project_LPUART: Debug

g3 Dashboard 3

i

|

49 S32_NVIC->ICPR[1]
5@ S32_NVIC->ISER[1]

w Exclude from build

(=] E |

Exclude object(s) frem build in the following configurations £

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

Release
Debug_RAM

| SelectAll || Deselectall |

':?:;' [ oK ] ’ Cancel ]
s

A ¥ 4

4\
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Find the Offending Line of Code...

()= Variables 1 @g Breakpoints (i} Registers = Peripherals =, Modules EmbSys Registers

- Run the program

Marne Type Value
()= stacked_rl2 volatile unsigned long 1074053120
(=)= stacked_|r volatile unsigned long ]
(#)= stacked_pc volatile unsigned long 054 d (Hex)
. . . (=)= stacked_psl/‘} wolatile unsigned long (xd%e (Hex)
- View Variables tab to find
=)= _HF5R volatile unsigned long 1073741824
£ " 9= DFSR volatile unsianed lona 10
stacked psr ‘
o= Outline =22 Disassembly 2 = B
PORT_init & mEE| et &
. 65 PTD->PDDR |= 1<<@; /* Port D@: Data Direc s
° Scroll Dlsassembly to the BRBBE4EE ; ldr r2, [pc, #38] ; (@x4b4 <PORT_init+52>) 7
e0aRa490:  ldr r3, [pc, #32] ; (@x4b4 <PORT_init+52>) i
. . peeEe492:  1dr r3, [r3, #20]
indicated address couooss: o 3, 3,
BEEEa49E . str r3, [r2, #28]
66 PORTD->PCR[@] |= PORT_PCR_MUX(1); /* Port DB: MUX = ALT1
2Eae8407 ldr r2, [pc, #28] 3 (@xd4bd <PORT_init456%)
eeEE4A0C ldr r3, [pc, #24] ; (Bxdbd <PORT_init+563)

eeeeeage: | 1dr  r3, [r3, #0
BEaEadan . orr.w r3, ri, #256 ; Bxles

- Correlate to C source oosotzts  str 3, [ri, 4]

Baapedan: ma sp, r7 -
1 | 1] b
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How to Break an ARM (2)

- Turn on compiler optimization (-O2); then Clean; Build; Debug

- Observe results — what happened to the LED flash?

- Change the code, to avoid optimization “gotchas”

- Before

void LPITO _Che_IRQHandler (void)

{
LPITO->MSR |= LPIT_MSR_TIF® MASK; /* Clear LPIT@ timer flag @ */

/* Perform read-after-write to ensure flag clears before ISR exit */

Move this line of code

]

lpite che flag counter++; /* Increment LPITO timeout counter */
PTD->PTOR |= 1<<0; /* Toggle output on port DO (blue LED) */
}
- After
void LPIT@_Che_IRQHandler (void)
{
/* Perform read-after-write to ensure flag clears before ISR exit */
lpite che flag counter++; /* Increment LPITO timeout counter */
PTD->PTOR |= 1<<0; /* Toggle output on port DO (blue LED) */

LPITO->MSR |= LPIT_MSR_TIF® MASK; /* Clear LPITO timer flag o */
1
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Guidelines for ISR’s

- Clear the peripheral interrupt flag first
- Perform memory R/M/W afterward
- Use __ attribute  ((optimize("O0"))) to override gcc compiler flags

void _ attribute_ ((optimize("00"))) LPITO Che IRQHandler (void)

{
LPITO->MSR |= LPIT MSR_TIF@ MASK; /* Clear LPITO timer flag @ */

PTD->PTOR |= 1<<0; /* Toggle output on port DO (blue LED) */
1pit@ ch@ flag counter++; /* Increment LPITO timeout counter */

}
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9. Classic CAN
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9. Classic CAN: Introduction

S32K144 EVB

Summary:

- FlexCAN module is
initialized for 500K bps
based on an 8 MHz
crystal

- Setup a bus analyzer to
prototype your basic
message scheme

- Connect S32K EVB to
VCAN4 analyzer

PTES CANO_TX

J6-18

PTE4 CANO_RX

J6-20

S32K144
XTAL SYS_CLK (80 MHz)
» Clocks = =
8 MHz
SOSCDIV2_CLK
(8 MHz)
FlexCAN 0
Msg Buffer 0: Node A Tx ID 0x555
Node B Tx ID 0x511
Msg Buffer 4. Node A Rx ID 0x511
Node B Rx ID 0x555
BUS_CLK
= - CANCLK| Divide by 1 8 MHz
SOSCDIV2_CLK |MUX (PRESDIV+1) ™ gejock (Tq)
@MHz)
CLK_SRC =8 MHz SOSCDIV2_CLK
Module clock -
(SYS_CLK, 80 MHz)
J13
1 CANH | 1ransceiver SBC - RXD
EVB sch 28810 (initial version): MC33903C
<> 2 CANL | EVE sch 29248 UJATBOTKIF TXD
To
CAN 60 %60
Bus
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9. Classic CAN Frame Overview

- CAN is still the backbone of vehicle communications, today

r

SOF

Cn:rnverj_t_i_l:rnal CAN Frame - Normal Data Rate

DLC

=
IDE

Data

Frevious Bit

Maminal Bit Time (of one Bit), composed of § tg

Data

CRC

ECF

CRC Del
ACK
ACK Del

Sample Point

aLvoe %

|
Time Cluanta to

Mext Bit
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9. Classic CAN: Key Points

- Key design parts described:
-UJA1169 System Basis Chip does not require initialization for CAN or LIN

- CAN 2.0 timing calculations for 500 MHz bps

CAN 2.0 Time Quanta

CAN_CTRL1 register bit fields

SYNCSEG | PROP_SEG |PHASE_SEG1|PHASE_SEG2| Number of Time
Time Quanta| Time Quanta | Time Quanta | Time Quanta | Quanta per bit time
1 7 4 4 16
- PROPSEG=6| PSEG1=3 PSEG2=3 -

- Message buffer structure

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
| w|
0x0 CODE % a E LENGTH TIME STAMP
Ox4 PRIO ID (Standard/Extended) 1D (Extended)
0ox8 Data Byte 0 Data Byte 1 Data Byte 2 Data Byte 3
0xC Data Byte 4 Data Byte 5 Data Byte 6 Data Byte 7
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9. Classic CAN: Connect and Run...

- Make sure the power supply jumper is
set for 12V external supply: J107: [2-3]

Connect CAN, power cables as shown

Connect USB cable for download &
debug.

Select the “S32K144 Project_FlexCan”

- Code walk-through...
= Change the conditional check that blinks the LED

Build and Debug
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ValueCAN4 & Vehicle Spy




VSPY3

| [=] Vehicle Spy 3 Professiona

File Setup Spy Metworks Measurement Embedded Teols  Scripting and Automation  Run Tools  Help

[ - offiine - . - Platform (None} vl (& Desktop1 @ Data |~
Logon Name Setup DatalLogger x o
pefaut || ew

Current Platform f

Recent | My Setups | Examples

Location

Configure Hardware
(click here)

Tutorials

ehicle Metwork Interface

? Tutorial 1 : Basics of Wehicle Spy * ValueCAN4 V20557
? Tutorial 2 : Transmitting Messages
? Tutorial 3 : Decoding Signal Data
More Tutorials...

Detected Hardware

3.8.2.111 Professional
Copyrighted and licensed by Intrepid Control Systems, Inc.
www.intrepidcs.com

+ (edit) + [edit) + [edit) + [edit) + (edit) Mo Bus Errors 4

B8 Configure Hardware...
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Hardware Configuration

Device List

File HS CAN
Device List Connect [ Disconnect ] Enabled
_ Baud Rate Specify by Baud
4 Connect Disconnect - - 2
_ | | Read Settings | | Write Settings , | 500000~ | Auto Baud
/Read Settings Write Settings System Settings TQ SEG1 (g Sync |4
— System Settings £§v3$ﬂ§ EEETB&'E TQ SEG2 |4 BRP-1 (3
:év re — General Settings TQ Prop (7 (Clock is 40 MHz)
— Product Details
er | Mode [Nurmal v]
pal
—a. Mo AN Transceiver [Autu v]
— 15015765-2
 Wetwork Enables ’ Bit Rate Calculator ]
— MISC 10/ Trigger [7] Advanced Options

- Performance Tests
L USB Performance

1) Connect to HW

WCAMNS 136018 settings have heen read.

2) Select HS CAN

’ Search For Devices/ ]
/

Release revision: 3.8.0.114

3) Choose baud rate 500,000 then write-in.

4) Close the window
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RX Messages Eo

| File Setup Spy Metworks Measurement Embedded Tools Scripting and Automation Run Teols Help
“ v offline @Desk‘topl [3 pata |~
‘ (8" Messages [« = &
Network Basics [ ™iFiter | [ =oAdd | /J'.&m_] I Detalls | [¥]Expand (8] [arTime Abs]| {1 Fause | Bl save | 4] .
l 4 @ 1) View Messages | —— -(ani ] & XE q . Line Time (abs/rel) Tx |Er |Description Arbld/Header Len | DataBytes
y - / Filter
l / ==2) Setup Messages | setup custom transny and reced S e wya 181 480 s HS CAN SAA AA 2 un .
Custom 1 |_| ol 182 480 ps HS CAN $AA AA 2 1w
Custom 2 ] == 183 480 s HS CAN $AA AA 2 u2 .
(] EYe 134 430 ps HS CAN SAA AA 2 122
] Gl 185 480 |s HS CAN $AA AA 2 nx:
Custom 5 |:| M 480 ps HS CAN $AA A 2 1un ‘
1) Connect to HW O g5 = s soaism . 2 iz
5 £ Data Types o 188 430 ps HS CAN $AA AA 2 1122 .
2) Start ana|yzer %o a 7ys HS CAN $AA AA 2 12
Network ol 130 480 ps HS CAN $AA AA 2 ux s
3) Scroll / no-scroll @ v o w0 sows s 2 uz
. (@) Errors ‘ = 192 480 ps HS CAN SAA AA 2 1122
4) Message V|eW Changing =yo 193 480 ps HS CAN SAA AA 2 1122 *
Mo Match =yo 194 480 ps HS CAN SAA AA 2 um
5) No bus errors Comped g s W s - 2uz |,
& S Networks = :.}: 196 480 ps HS CAN SAA AA 2 un
¥ 197 480 ps HS CAN $AA AA 2 1w
5 CAN ol 193 480 ps HS CAN $AA AA 2 1w )
Gl 199 480 |s HS CAN $AA AA 2 nx:
1Ny Gl 200 476 15 HS CAN $AA AA 2 nx: .
o 430 ps HS CAN $AA AA 2 u»
o 430 ps HS CAN $AA AA 2 1122 .
|H]4 [l 3 -
| 000 R A0 AR i@ | 2 Column fault) ﬂ[ Setup ... -
2 * (edit) * (edit) > (edit) o (edit) > (edit) | No Bus Errors H|
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Define TX Messages

2) Add a Transmit message with ID 0x511

o / 1) Launch Message Editor

File Setupl| Spy Networks J Measurement

~| Offlin © Snapshot ""w
@ Messages File Setup S5Spy MNetworks Measurement Embedded Toels Seripting and Automation Run Teools  Help
@ Messa oo Messages Editor K Il @.
(]| ~ | offfine -I I-. ..’1i Platform: ..@ DeNctop 1
! ™ B Ty Panel . E
Key |Descrip s Networks |@ hessages @| =ve hiessages Editor |
= Z= ARP Table on Network [N F*Flemea o2+ 9 & H]
TCP/P Key |Description Arb ID | Multi [ten | B1] B2| B3] B4| BS| BS| B7| B8|MoreData  |SrcNode |Color
& FlexRay Controllers kT i o i A A ET AT AT T AT ke ks kT4
C FleRay Cycles outl  Tx Message HS CAN 1 CAN 5td 11 bit 511 MNone 2 | 11 22 {double diick)
;f_: Diagnostics
Diagnostics over IP (DolP) o o o =
] Simulator
ECUs Description Enable Source Mode Color Default Period (ms) | Hotkey
Tx Message HS CAN 1 Enabled v [ None selected | [l Black - F& -
CAN + | Message Filter Specification /
CAM Type Arbitration Identifier (&b ID) Length {DLC) Multiframe Message
[CAN Std 11 bit v] 511 2 [T |remote Frame None v] [ ﬁ Multiframe Setup... ]

Signals in Message

ﬂlj j / Live Edit

Signals in Message Bytef 1 Byte 2 Byte 3 Eyte 4 Byte 5 Byte & Byte 7 Byte 8
DESCI’iDtiOH T}’DE ?|E| |4|3|2|1|ﬂ ?|E|5|4|3|2|1|ﬂ ?|E|5|4|3|2|1|ﬂ ?|6|5|4|3|2|1|ﬂ ?|ﬁ|5|4|ﬁ2|1|ﬂ ?|E|5|4|3|2|1|ﬂ ?|6|5|4|3|2|1|ﬂ ?|E|5|4|3|2|1|ﬂ
7
3) Set message parameters 4) F6 hotkey

Type, ID, Len, data bytes
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Return to Messages Tab

| E=\ New Spy Setup - Vehicle Spy 3 Prc

Setup  Spy Networks Measurement Embedded Tools  Scripting and Automation  Run Tools  Help

L -|[8) (&) [\ | @ peskop1 @ Data |-

(=]

[ Fiter | [ =eadd ||| [L€&scrol ] [ petails ] Wewand  [9] (o7 Time Abs [ & pause || B save | [ X Erase |[ 5]

Line Time (abs/rel Tx |Er |Description Arbld/Header Len | DataBytes
%x (abs/rel) P H ¥

=) o0 Messages -
i@ Tx Message HS CAN 1 AR 2 1122

234,764 ms-@ Tx Message HS CAN 1 AA 2 1122
Custom 2 L] 3 234,768 ms (@) Tx Message HS CAN 1 AA 2 1122
Custom 3 ]

= Press F6 on keyboard
- #— and see LED blink on

Custom &

L @ vora rypes the EVB

Netwaork

Custom 1

(@ Transmit

(@) Errars

Changing

Mo Match

Completed Msg _lwg D .
= % MNetworks

Kt Detals for s cansan”

neoVI Message on | Name Value 11 22 "
Controller ar

@

Details |Reversing|

% | w0 R 10 J7 i’ | o Columnsl(defauh) v" Setup ... ] Review Buffer| _

* (edit) * (edit) * (adit) *+ (adit) + [(adit) | Mo Bus Errors
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VSPY3 — Periodic Transmission

@ Messages [52 |72 Networks (22 || == Messages Editor[52 | & “Tx Panel (3]

[ £ Edit Transmit Messages l ’ X Disable All Tx ] Protocol: ’CAN i

Description T | Auto Tx Rate (s) Arb ID |Len Bl B2 B3 B4 BS| B&| B7| B3 Type Multi Metwork | Color
F F o o T T T T T AT o

Tx Message HS CAN 1 | |Periodic  i0.500000 i 599 2 11 22 CAN Std 11 bit None HS CAN

1. Open menu item [Spy Networks = TX Panel]

2. Set a periodic rate (slow enough that you can see the LED blink)
and hit ENTER

3. Return to Message tab and view CAN traffic...
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Exercises
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On Your Own...

- Transmit a CAN message at a periodic rate, using the LPITO
interrupt from the previous section.

- Experiment with the ADC example. Perform a conversion and
send its data in the periodic CAN message
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