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01. MagniV Overview
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S12 MagniV — Integrated Solutions

Technology Sweet-spot for Actuators, Sensors & User Interfaces

Act [B1  Motorcontrol Sensor Interface

Digital Logic :
Processor, PWMs, Timers,
SRAM, SPI, SCI, GPIO, .
Watchdoas etc. High-Voltage
‘ Analog
12V-Voltage
Regulator,

Physical Interfaces
for CAN or LIN
Low Side & High Side

Drivers for
Power MOS-FET
Non-Volatile or Relays
Memory

Flash, EEPROM

Standard C-MOS Process
(LL18 Low Leakage 180nm) UHV Process
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S12 MagniV: Product Families

Act [l  Motorcontrol Sensor Interface @ Sense

S12VR S12ZVM S12ZVC S12ZVL

BLDC/DC motors CAN nodes ,, LIN Nodes

Relay driven motors 5

1D

¢ Ss12zvm

« Windowlift + Power doors « Fuel pump « Fans - Safetysensors + Gear shift * Sensors * Steering wheel
« Sunroof + Oil pump + Wipers « Emission sensors * Doormodules  switches
O Reduced PCB Space O Improved manufacturing efficiency and quality

Industry’s broadest portfolio of integrated solutions for motor control and interface nodes

» Broadest memory range — up to 256K « ASIL-A-compliant, ASIL-B-capable (S12Z Devices)
* Industry’s only integrated CAN Phy * Unmatched tools and software ecosystem
 True AEC-Q100 Grade 0 Temperature performance (up to 150C Ta) « Conforms to global robustness standards and OEM requirements
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MagniV Building Blocks

High-Voltage Digital MCU Core 5V Analogue Packaging
Components Components and Memories Components
VREG for tot. supply: MSCAN Sent S12- or S12Z-CPU List Based ADC LQFP:
+70mA w/o ext comp. or 10-12Bit resolution : :
+170mA with ext. ballast sCl SPI liCc saleriell il (o 1-2 S/H-units 32/48/64/100/144-pin
LIN CAN Flash (ECC) Up to 16ch total
- - PGPIO NGPIO 83
-pin
V-BAT V-SUP EEPROM (ECC) S
SENSE SENSE BDM/BDC 128B — 4kB Current Sense
2 x Op-A .
1-4ch HVI (12V-input Key Win RAM (ECC) (2 Op-Amp) . ,QFSN-S
with wake-up and ADC) ERVEUGHE Wdog 512B - 8kB 2ch ACMP -pin (5x5mm)

With 1x6-Bit-DAC

LS- HS- RTC
drivers drivers Pierce Osc

Timer PWM
Charge Pump 16Bit 8/16Bit
(25-64MHz)  (25-64MHz) 32kHz low power Osc

Motorcontrol PWM

With Fault protection RCosc.

+/-1.3%

4-6¢ch Gate Drive Unit

for FET Qg=50-150nC PLL

Programmable
Trigger Unit

Sound Generator .
Segment LCD (4x40) @

Stepper Motor
Driver with SSD COMPANY PUBLIC 5



MagniV Concept: Shrink Your Application
Integration of High-Voltage (HV) Analog Features into a Standard Automotive MCU

- Standard MCU - Single device
- Multiple analog ICs - Reduced space

EL
o
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SafeAssure™ Program Applied to S12 MagniV

Functional Safety Standards

Automotive
1S0 26262

Safety Hardware

Common safe hardware platform for application
software:

v Voltage/clocks monitoring

v' Memories w/ error correction

v Window Watchdog...

Safety Process
v 1S026262 development process for most products
v’ Safety-Element-Out-Of-Context

Product Families Part Development
Codename Process

S12ZVL Knox ISO 26262
S12ZVC Hearst ISO 26262
S12ZVM Carcassonne Standard
S12ZVM Obidos ISO 26262
S12ZVM Carcassonne+ ISO 26262
S12ZVMB Toledo ISO 26263
S12ZVMA VMA32 ISO 26264
S12ZVH/VHY Lumen2W
S12ZVH Lumend4W
S12VR Tomar Standard
S12VR Tomarino

S12VRP Tomar+

NXP Quality Foundation

FMEDA Report
Availability

Yes
(autopad)

Q4'16

Upon request

Safety Support

ey v FIT rates

v Dynamic FMEDA
v’ Safety manual
v’ Technical support as required

Safety Software
S12Z core self-test available to complement
the built-in hardware safety features

. . Safety Core Self test and User
Dependant Failure Analysis Manual Guide
Yes Yes
Yes, included WWW (autopad)
in FMEDA
report

(autopad)

No No
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https://nxp1.sharepoint.com/teams/8_8/Shared%20Documents/Forms/AllItems.aspx?id=/teams/8_8/Shared%20Documents/MagniV/1)%20MagniV%20General%20Information/Functional%20Safety%20(ISO26262%20ASIL)
http://www.nxp.com/files/microcontrollers/doc/user_guide/MC9S12ZVxSM.pdf
https://nxp1.sharepoint.com/teams/8_8/Shared%20Documents/Forms/AllItems.aspx?id=/teams/8_8/Shared%20Documents/MagniV/1)%20MagniV%20General%20Information/Functional%20Safety%20(ISO26262%20ASIL)
http://compass.freescale.net/livelink/livelink?func=ll&objid=235118196&objAction=browse&sort=name

S12ZVC Family (Hearst)

Integrated small CAN nodes

Key Features:

» S12Z core (up to 32MHz bus frequency)
* On chip CAN PHY:

— CAN-supply requires ext. Ballast Transistor
— dominant Txd timeout
— Emission limits of major OEMs can be met without need of Choke (up to 500kbps)
» On-chip-voltage-regulator - Supply-cpability:
— 70mA total with no ext components
— 170mA total with ext. Ballast transistor
+ High Voltage Input (HVI) with internal connection to ADC for analog 12V
measurements
 Specific features for sensor type applications:
list-based 12-Bit ADC (LADC)
16ns resolution Timer / PWM
2x Analog Comparator with 8Bit DAC
SENT

» 1SO26262 support (FMEDA, safety guide)

Target Applications:

* Any kind of automotive CAN-node (non-Autosar)
» Powertrain sensors & actuators

» CAN-based user-interfaces

Pierce Temp 12-Bit
G HA Osc. Sense LADC

Digital

RCosc. 2ch Components
2xSCl MSCAN "o, PLL ACMP {
. MCU Core
2x Sent 8-bit DAC g
G BDM KWU Win 64-192kB 5V Analog
p BDC Wdog Flash (ECC) Components
| HR-PWM PWM VREG for CAN PHY High-Voltage
O 4ch16b 4ch16b with ext. ballast Components
HR-Tim Tim VSUP
4ch16b 8ch16b sense

1# 4#

70, or up to 170mA
EVDD NGPIO 2 HV Input with ext. Ballast

Family Options:

- Flexible Memory Options: 64kB to 128kB Flash version

- 48-LQFP or 64-LQFP-EP Packaging

-« C/V/M/W Temperature options (up to 150°C Ta)

- Fully featured (S12ZVCAX) or reduced featureset S12ZVCx)
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S12ZVC Family Differences in Feature Set

Product Name
Package

Flash memory (ECC)
EEPROM (ECC)
RAM (ECC)

CAN /SCI/SPI/IIC
SENT (Tx)

16-bit Timer (16ns)
16-bit Timer (std.)
16-bit PWM (16ns)
16-bit PWM (std.)

LADC

ACMP 5V (rail to rail)
DAC (8-bit)
Temperature

S12ZVCAXx (fully featured)

64-LQFP-EP
192 /128 / 96kB 64kB
2kB 1kB
12kB 4kB
1/2/2/1 1/2/2/1
1 1
4ch 4ch
8ch 8ch
4ch 4ch
4ch 4ch
16¢/12b 16¢/12b
2 2
1 1
VIM/W

48-LQFP 64-LQFP-EP 48-LQFP
192 /128 /96kB 64kB 192/128/96kB 64kB 192/128/96kB 64kB
2kB 1kB 2kB 1kB 2kB 1kB
12kB 4kB 12kB 4kB 12kB 4kB
1/1/1/1 1/1/1/1 1/2/2/1 1/2/2/1 1/1/1/1 1/1/1/1
1 1 1 1 1 1
4ch 4ch 4ch 4ch 4ch 4ch
4ch 4ch 8ch 8ch 4ch 4ch
3ch 3ch 4ch 4ch 3ch 3ch
4ch 4ch 4ch 4ch 4ch 4ch
10c/12b 10c/12b 16¢/10b 16¢/10b 10c/10b 10c/10b
2 2 - - - -
1 1 - - - -
C/VIM VIM/W C/VIM

S12ZVCx (reduced feature set)
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MagniV $12ZVC One Pager

S$12ZVC Smallest Integrated CAN MCU

Pierce Temp 12-Bit
il Osc. Sense LADC

RCosc. 2ch
2xscl mscan  REosepu AR 4

S
Directly powered by Car pAMP
Battery G BDM Win 64-192kB
p BDC KWU wdog Flash (ECC)

BE 5

= System in a Package - Highly integrated part which is ideal for space constrained applications such as MagniV™

Actuators, Sensors, CAN nodes etc.

= Low System Cost - Directly powered by Battery. Integrated CAN Phy, Vreg, High Voltage pins, and Op Amps
reduce system-, test-, qualification- and manufacturing cost. Emission limits of major OEMs can be met without
need of Choke (up to 500kbps)

= High Reliability - High immunity to EMI and ESD stresses, CAN HS/LS compliant with +/- 8kV ESD capability. Integrated CAN Transceiver | HR-PWM PWM VREG for CAN PHY
= Enablement - Supported by comprehensive hardware and software system (free low-level drivers to enterprise O 4ch16b 4ch16b i
34 party tools) which reduces development costs and time to market. ,:i:. Safe Assure™ HR-Tim Tim
4ch16b 8ch16b
aud : - 70, or up to 170mA
Flash 64 — 192 kB 12V VREG 12V/70mA, 170mA with ballast #y
RAM 4-12 kB EVDD 1ch 5V/20mA (source) «& | 15 Year Longevity
EEPROM 1-2 kB NGPIO 4ch 5V/25mA (sink)
Core s12z ADC 10-16¢h 10Bit (12Bit) E Fast 12Bit ADC, 2 Op Amps,
Speed 32 MHz DAC 8bit DAC with OpAmp high res PWM/Timer
Op Range 5.5V — 18V Comparator 2¢# rail to rail W AEC-Q100 Grade0
HVI 2 Timer 8ch/16B + 4ch/16B (16ns) Up to 150°C Ta 12V Battery Ultrasonic
CAN Phy 1 PWM 4ch16B + 4ch/16B (16ns) n;@grk Voltage B ———.
Op range 5.5V - 18V Comms 1MSCAN, 2SCl, 2SPI, 1IIC, 1SENT-Tx Targeted Applications Sensor
*CAN nodes
Temp 150°C Ta Packages 64-LQFP-EP, 48-LQFP «CAN switch panel / user interface Sensor i Supply
*CAN actuators, sensors 'l monitoring
*HVAC l
64LQFP EP 48LQFP Flash *Seat positioning
*Seatbelt pretentionner
3 o S912ZVCA19FO0VKH S912ZVCA19F0CLF 192kB «Ultrasonic Sensors Sensor supply |:|
% % S912ZVCA12FOVKH S912ZVCA12FOCLF 128kB «Occupant detection
.E é S912ZVCA96FO0VKH S912ZVCA96FOCLF 96kB «Powertrain Sensors (Nox)
0 S912Z2VCA64FOVKH S912ZVCAB4FOCLF 64kB
_ S912ZVC19FOVKH S912ZVC19F0CLF 192kB Enablement TOOIS CLICK FOR
§ ‘_ou S912ZVC12FOVKH S912ZVC12FOCLF 128kB «Evaluation Boards / Hardware
= § S912ZVC96FO0VKH S912ZVC96FOCLF 96kB * VLG-MC9S812zVC m
* S912ZVCB4FOVKH S912ZVCB4FOCLF 64kB *CodeWarrior, Cosmic
. "V"=105°C Ta; "M"=125°C Ta *LIN drivers
£S5
2 g- "W"=150°C Ta “C"=85°C Ta

COMPANY PUBLIC

10

L |



S12Z\V/C for Sensors in Powertrain

CAN Hi-temp
BUS Sensor
NOX-
CANLPHY Pierce Temp 12-Bit € Sensor
] Osc. Sense LADC
RCosc. 2ch Particle
2xSCl MSCAN  '=°2 PLL 4000 { < Sonsor
2X o Sent EESPVEVINTTEN ObitDAC }
G SPI tx + OpAmp S .
P BOM .\, Win 64-192kB <— Humidity/Air Battery
I BDC Wdog Flash (ECC) Mass Volt
Urea-Sensor ¢ g HR-PWM PWM VREG for CAN PHY oltage
4ch16b 4ch16b (RGN IREANS with ext. ballast
— EEPROM|  RAM [t
- =Ll im ECC ECC -
Hderocarbon achieb scnico RN I sense
ensor 70, or up to 170mA

1# 4#

Eer NG‘PIO 21 L

5V Sensor
Supply

with ext. Ballast

3.5 to 40V

A o-—

R

S12ZVC benefits:
- Limited PCB-space
- ASIL-requirements

- High resolution timers
and DMA enabled
LADC

- On-chip analog
comparator and DAC

- EVDD 5V switchable
sensor supply
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MagniV Integrated Solutions Roadmap

Brushless
Motor
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control

control

Nodes

Nodes

S$12ZVMC (no CAN-PHY %

S12ZVML

32-128kB, 64pin,
6¢h GDU, 50MHz

S12VR

48-64kB, 32-48pin, 25MHz

S$12ZVH

64-128kB, 100/144pin,

LCD, 4 stepper drivers, 32MHz

s12zvc \
64-192kB, 48-64pin, 32MHz

S12ZVHL/HY/FP

32-64kB, 100/144pin,
LCD, 2 stepper drivers, 32MHz

S12zZVL

8-32kB, 32-48pin, 32MHz

Product Idea

Concept

Development

Production

S$12ZVMC (with PHY) W
256kB, 80pin, 6¢ch GDU, 50 MHz

S12ZVML31

S$12ZVM
16-32kB; 48/64pin, 6¢ch GDU, 50MHz

First Sample Date
(left edge)

S$12zvMB W
48-64kB, 48/64pin, 4ch GDU, 32MHz

Product Qualification
(right edge)

S12ZVMA

16-32kB, 32/48pin, 2ch GDU, 32MHz

S12VRP

48-64kB, 48pin, 25MHz

S12VR
16-32kB. 32pin. 25MHz
High temp
(AEC-Q100
Grade0)

7

S$12ZVL

64-128kB, 32-48pin,
PGA, MSCAN, 32MHz

[ LIN applications

/"] CAN applications

High Voltage

PWM command

General Business Use

2016 2017 2018
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S12 MagniV Software

Type Software Package Availability | Price Model Device Support
Cosmic Dev Tool Available Paid VR,ZVL,ZVC, ZVM
Software CodeWarrior Dev Tool Available Paid VR,ZVL,ZVC, ZVM
Development
Tool Processor Expert- configuration tool and low level drivers Available Free VR,ZVL,ZVC, ZVM
Model Based Development Toolbox for MATLAB®/Simulink® Available Free ZVC, ZVM
S$12Z NVM Standard Software Driver for flash module Available Free VR,ZVL,ZVC, ZVM
LIN Stack- full implementation of LIN2.x and SAE J2602 Available Free VR,ZVL,ZVC, ZVM
Core Self Test- ASIL-A support Available Paid VR,ZVL,ZVC, ZVM
Core Self Test- ASIL-B support >90% cov. Available Paid VR,ZVL,ZVC, ZVM
Bootloader Available Free VR,ZVL,ZVC, ZVM
Runtime
Software AMMCLIB- Automotive Math and Motor Control Lib Available Fr?e Evaluatipn ZVM
Paid Production
Autosar MCAL 4.0 - S12ZVM256 Available Paid ZVM256
Autosar MCAL 4.0 - S127VC192 Available Paid ZVC
Autosar OS 4.0.80 Release to Market Available Paid ZVM128
Autosar OS 4.0.80 Patch for ZVC Available Free ZVC

Preliminary - Subject to change
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02. DEVKIT-S12ZVC @
Development Board @




MagniV Ecosystem — The Complete Solution

Customer Application Software

MC ToolBox: FreeMASTER:  VicAT  MC Dev Kit
: ) : -Graphical User :
Rapid prototyping with Tuning Reference
. . Interface
Matlab Simulink . Tool Software
-Instrumentation

Math and Motor Control Libraries:
- Standard optimized math functions and motor control algorithms
- Includes Matlab Simulink Models

I SYSTEM

Hardware (Evaluation board, target application)

LIN Drivers
NVM Drivers
CAN/LIN Stack

Autosar OS

xve Compiler and Debugger @ Graphical Init Tool
CodeWarrior

COMPANY PUBLIC

FSL production
Software

FSL enablement
Software

3rd Party production
Software
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Get to Know the DEVKIT-S12ZVC

The DEVKIT-S12ZVC is an ultra-
low-cost development platform
for S12Z microcontrollers.

Features include easy access to
all MCU 1/O’s, a standard- based
form factor compatible with the
Arduino™ pin layout, providing a
broad range of expansion board
options, and an USB serial port
interface for connection to the
IDE, the board has option to be
powered via USB or an external
power supply.

http://www.nxp.com/devkit

RESET 1/0s Headers
Switch Freedom+ and Arduino

USB/OSBDM
Interface

LIN Interface

Main
Power Supply §

User
Switches

?;g’«-%;:ﬁ-;.‘ ’

o 27 ADC
* ; iy Potentiometer
1/0s Headers

Freedom+ and Arduino

DEVKIT-S12ZVC
Features
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http://www.nxp.com/devkit

Power Supply and Communications

USB/OSBDM Connector
CON 1X5USB_MICRO_AB_RECEPTACLE
RA SMT 0.65MM SP 105H AU

—3n25m NX@

: ] i'fsﬁsk”"er“ 2

Description ~ Name  PIN e IS :xs i |

CANH 18'01 3 ;E[j: ® ;.aaaE$§’@

CANL J8-02

VBAT J8-03

GND  J8-04
Description Name PIN

VBAT J10-01

GND  J10-03
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Input/Output Connectors

Arduino Compatibility
The internal rows of the I/0O headers on

the DEVKIT-S12ZVC are arranged to
fulfill Arduino™ shields compatibility

PWM

PWM
SPISS  PWM
SPIMOSI PWM

‘:; L SPIMISO

g SPISCK

= B

m -

&

- SDA

m - SCL

r (5
RXD
TXD
PWM
PWM
PWM
PWM
PWM
PWM

PT7

PP7
PS3
PS1
PSO
PS2
GND
AREF
PJ1
PJO

PS4
PS5
PPO
PP1
PP2

PP3
PP4
PP5

J2-01
J2-02
J2-03
J2-04
J2-05
J2-06
J2-07
J2-08
J2-09
J2-10

J1-01
J1-03
J1-05
11-07
J1-09
J1-11
J1-13

J1-15

11-02  PT2
Bl 11-04  PT3
1106  PT6
1108 PT4
10 PTS
1-12
n-14
11-16

COMPANY PUBLIC

GPIO
GPIO
GPIO
GPIO
GPIO

18



Input/Output Connectors

-4
b ]

FUNCTION PORT PIN

J3-02 VIN J3-01
J3-04 VDD 13-02

ppAal0 13-06 I8 @ RESET 13-03

=
=
3

3

.
11
&

PDA11  J3-08 P3V3 13-04 :
PDA12  J3-10 P5V0 13-05 iFons. toon
PDA13  J3-12 GND 13-06 2 a éﬁ*
PDA14 J3-14 GND 13-07 : '
poa1s 1316 [E1E] VIN 13-08
PIN PORT FUNCTION i

ADC  AN7 14-01 14-02 23

ADC  AN6 14-03 14-04 28

ADC  AN5 14-05 14-06 PS6 i 3

ADC  AN4 14-07 J4-08  PS7

ADC  AN3 14-09 14-10  PL1 :

ADC  AN2 1411 1412 PLO

ADC  AN1 1413 1414 AN9

ADC  ANO 14-15 14-16  ANS

Arduino Compatibility
The internal rows of the I/O headers on

the DEVKIT-S12VC are arranged to
fulfill Arduino™ shields compatibility
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Programming Interface and User Peripherals

User — Push Button

User — Push Button

RGB LED
Potentiometer

BDM

0,
>
N
3Y]
-
%)
19

1o DEVKIT

we T~

Peripheral
Buttons

Potentiometers

LED

Communication

ID
SW2

SW3
SWi1
R59

D2

D3

D5

D4

D1
J6
J8

MCU Port

PAD11

PAD10

RESET
AN1

PP4
PP5
PP6

VDDX

RESET

CAN

Description

User switch (Active high)

User switch (Active high)

RESET Switch

Potentiometer connected to ADC port
ANO/AN1

RGB LED - Green

RGB LED - Red

RGB LED - Blue

OSBDM PWR LED, ON when OSBDM is
successfully enumerated as USB device.
OSBDM STATUS LED. ON when OSBDM
is successfully transmitting as USB device.
MCU Power LED Indicator. ON when
VDDX is regulating to +5V

RESET LED Indicator

OSBDM USB

CAN Interface

Caution: When powered from the USB bus, do not exceed the 500mA maximum allowable current drain.
Damage to the target board or host PC may result.
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03. Set Up the Development @
Environment @




CodeWarrior v10.7 — Startup

File Edit Source Refactor Search Project MQXTools Processor Expert Run Window Help
5 (@ Welcome 52 A = &

Launch CodeWarrior

—
CouEarriar \if ) New Project Wizard : What's New Product Release Notes
LIV Y LY = \
105 forPEL
[ T} . @ .
... Example Projects Web Resources Service Packs, Updates, Patches
(" Go to Workbench [A, Tutorials

View Welcome screen --

* Close it, or just wait 30seconds

* Processor Expert starts in
background
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Default / Empty View

Toolbar and Menubar

Perspectives/Views

[ CodeWarrior Projects 57 = 8

laz| =1 4:;} File Mame
-

File Name : Build

Project
Pane

>

Editor

g5 Comman der 57 ™ Y =8
~ Project Creation - Se
E23 Import project 3
% Impert example project b5

45 Import MCU executable file 5
% Mew MCU project - Mi

Command | s 2

4 @ ([ [ Problems 52
‘ 5 f 0 item:

Iems
P a n e 4 Description = Resource Path Location

Build Console & Navigator
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Create Bareboard Project (1

2) Make a name for your Project (e.g. “labs”)

1) Go to file > New - Bareboard Project 3) Create a workspace folder—-> click next

¥ C/C++ - S127V1128_Divider_Ratio/Project_Settings/Linker_Files/mc3s12zvI128.prm - CodeWarrior Develop
Edit Source Refactor Search Project MQX Tools Processor Expert Run  Window Help ¢ an MCU Bareboard Project
. R K . K Choose the location for the new project
New Alt+Shift+MN ¥ ﬁb Linux/uClinux Application Project
Open Path... Ctrl+Shift+A | $3  MQX-Lite Project
Open File... ¥ Bareboard Project Projectname | labs
Close CtrleW @ Embedded Component [7] Use default location
Close All Ctrl+Shift+W Makefile Project with Existing Code Location:  Ch\Users\nxp67573\Desktoplworkspace\labs E Browse... I
N -
Save Ctrl+S (] | (e
[5]  SaveAs.. &%  Source Folder
Save All Ctrl+Shift+S | C%  Folder @ < Back ” Ned ] | Finish | [ Eo—
Revert |£|<> Source File
5. ]
Move.. k]  Header File
+ |
Rename... E2 | Filefrom Template .
4) Select your d
£ Retrs s |© ) Select your device
Convert Line Delimiters To v [ C% Other.. Ctrl+N
pt.. cute? S12Z > MC9S12ZVCA128 - click next
Switch Workspace 3
I : ¥ New Bareboard Project = e
esta
Devices
E\-'i Impoart... Select the derivative or board you would like to use
3 Export..
! 48127 alll =
Properties Alt+Enter 4 SL22UC Family El
- MC9S12ZV 64
2T MCS12ZVC96
| MCas1zzVCL28 |
MCIS127V (192
MC9S12ZVCAB4 %
@ <Back | nNet> [ mnsn ][ cancel |
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Create Bareboard Project

5) Select OSBDM 6) Use defaults = click next /) Select Processor
connection > click next S = Expert = click Finish

¥ New Bareboard Project

Language and Build Tools Options

e 3 New Bareboard Project =
Rapid Application Development
Connections |~ | Processor Expert
Choose the connection to use for this project Language:
@ C

| »

) C++ Rapid Application Development

Connection to be used: (21 Mixed C and ASM ) e 2
) P Expert
[T] P&E USB MultiLink Universal [FX] / USB MultiLink O ASM eSS
[T P&E Cyclone . . .
. . . Start with perspective designed for
: Select the float t fi t rted. Select "Mone" for best code d .
[C]P&E Tracelink = . L e one” for best code density (2 Hardware configuration (pin muxing and device initialization)

m,

None
(7) Float is IEEE32, Double is IEEE32 optimized, Long Long is 32-bit
() Float is IEEE32, Double is IEEE32 compliant, Long Long is 32-bit
Float is IEEE32, Double is IEEE64 optimized, Long Long is 64-bit
Float is IEEE32, Double is IEEEG4 compliant, Leng Long is 64-bit

Open Source BDM

Use current perspective

Initialize all peripherals

Connect to Open Source BDM. -

i 7
Which memory model shall be used? @ Next » [ Finish ] [ Cancel

@) [ <Back Net> |[ Ensh || cancel © Small B
Medium
@ Large
C language support will be included in the project “lf.
@ <Back || Met> [ Finsh || cancel
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roject View

Processor Expert Configuration Pane

File Edit Source Refactor Search Project MQX Tools Processor Expert Run  Wigdow Help
P B8~ & (e AR 7~ 2 LA RIS AR
Quick Access | i<} |
%(odeWamor Projects 1% = 0 % Component Inspector - Cpu &2 B% Coempenents Library AdVE”CEd @ =0
Ba o
lz| ‘:Dp File Name Properties Methodq Events | Build opticns Resources]
=
MName Value Details =
Project Files
J 4 =5 FTF labs : FLASH Clock generator CPMU CPMU | PEX Mod u Ie
b [= Documentation CPU type MC9512Z2VCALZEMKH —T |
(= FLASH i Clock settings
> & S o © Opersting mae et " | Parameters
£ Processorxpert.pe i - Interrupts initialization
4 Enabled speed modes
T Components - FTF _labs 23 = 8 4 High speed mode Enabled
P EX Com pon ents oR 7 High speed clock Internal Clock 125 MHz L4
4 (= Generator_Configurations Interal bus clock 6.25 6.25 MHz
Q ZVCAL2BMEKH a4 PLL clock Enabled |
= 0Ss VOO rlarck frennence TG0
4 [~ Processors X -
b & CpuMCIS12ZVCALZBMKH & main.c &2 =
[» = Components o
= void main(void)
1
P . t C t | £3 Commander 2 @2 T =0 /* Write your local variable definition here */
. . -
rOJeC On ro S - Project Creation ML /*** Pracessor Expert internsl initialization. DON'T REMOVE THIS CODE!!! ***/ E
ug Import project PE low_level init();
L2 mport proj 2
& ‘ Orrlr'lands £ Import example project P /*** End of Processor Expert internal initialization. b
£2g Import MCU executable file F /* write your code here */ i
% Mew MCU project 7] ¥
 Build/Debug
= -1 ~ Y o
Q Build (Al 3 EL Problems 3% L Console ] 8
‘ Clean (All} 0 items
ﬁ Debug Description . Resource Path Location Type
+ Settings
L Project settings
%’ Build settings T
g‘{:’_ Debug settings =
L) FR—TTT— .
J/FTF_labs/5ources/main.c
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Hardware View

W Hardware - CodeWarrior Develg
File Edit Search Project MOQX Tools

4w |
dyom M@ =c

Register List

IVER
ECLKCTL
IRQCR
OCPEP
OCIEP

QCIFP

RDRP

ECCIE
ECCDCMD
CPMURFLG
CPMUSYNR
CPMUREFDIV
CPMUPQSTDIV
CPMUIFLG
CPMUINT
CPMUCLES
CPMUPLL
CPMUCOP
CPMUHTCTL

CPMLIVCTI
I

[Z Problems 32

0 items

8

Processor Expert  Run

Pin Muxing

Window /Help

T A

% Processor 532

LLLeanunnnnnnl

MC95127VCA128MKH
5

v| A
G Y=g
i -Basic Advanced [@ ©

Quick Access

gy | /e (B Parkuare)

% Component Inspector - Cpu i3 = 0

Properties Methodq Events | Build optionq ?

Name Value

Component name Cpu
CPMU
MCOSL2ZVCAL

Clock generator
CPU type
Clock settings
Operating mode settings
Interrupts initialization
Enabled speed modes
4 High speed mode
High speed clock Internal Clock
Internal bus cleck 6.25
4 PLL clock Enabled
VCO clock frequency [ 50
Frequency Modulatior FM off

Enabled

LLLLLLLlLlLLLLLl

JéJJJJJJJJJJJJJ

Description

Resource

Location

Type

http://nxp.com/Igf...tesite/content xml ]

COMPANY PUBLIC

Configurations

27



04. Hands-on LABS




Hello World (GPIO)




ello World: Introduction

Summary: A GPIO input (PAD10) is continuously polled to detect a
high or low level. A GPIO output (PP4) is set corresponding to the
level and drives the LED.

SW3

Vsup
— s I PAD10| PSSP |PP4 :l/fl—’VV‘J

% Red LED
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Hello World: Key Points

« Out of reset, default clocks and GPIO are enabled

- GPIO requires configuring
- Input or output direction
- GPIO function

- Hands on: Using next slides:

- Create GPIO components using PEXx
- Generate PEx initialization code, and create main routine
- Build and debug
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Create SW3 Input

1)
2)
3)
4)

S)
6)
7)

) Component Inspector ' %y Components Library 2 2L

Categories ._Alphabetical | Assistant | Processors

Component Component Level

Component Library (= CPU External Devices

4 (= CPUInternal Peripherals

CPU Internal Peripherals N Gissaniaicibos
Port I/O AT

= Measurement

Double-click “BitlO” & Memory

(= Peripheral Initialization

4 (= PortI/O
@ Bitio High
@ sitsio High
M Byte2I0 High
M Byte3I0 High
M BytedIO High

&5. Components - FTF_labs &2 = 0O

Move to PEX component pane ) @ B | . Componens- rir.ans 25 g

4 (= Generator_Configurations . .
4 (= Generator_Configurations

Right-click “Bit1:BitlO” and rename it to “SW3” i I 5 ZVCALBMKH

= 0Ss
4 (= Processors

Double-click “SW3” to edit its configuration @ Coumcoszvemzm | 4 & Processons

4P Cpu:MC9512ZVCA128MKH
4 (= Components

#) Bitl:BitlO \ €9 SW3:Bitio

4 (= Components
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Configure SW3

1) Choose the
configurations to make
this pin an input with
no pull resistor.

2) Generate code.

‘Zs. Components - FTF_labs 3 = ¥ = 8
4 (= Generator_Configurations
$ ZVCA128MKH
(= OSs
(= Processors
4P Cpu:MC9512ZVCA128MKH
4 (= Components

#) SW3:Bitl0

4

% *Component Inspector - SW3 £3

Properties

Name

Methods | Events

Pin for /O
Pull resistor

Open drain

Direction

4 Initialization
Init. direction
Init. value

Bg CodeWarrior Projects 53

File Mame

4 == FTF_labs : FLASH

» i:,‘;p‘

Binaries

» = Documentation
> = FLASH
4 [= Generated_Code

b2
bl
*
*

*

Cpu.c
[h] Cpu.h
@ 10_Map.c
[h] 10_Map.h
[€] SW3.c

S P TT -

ex)l% | B 455
. Build

L . T T

% Components Library

Value

PAD10_KWAD10_AN10
no pull resistor
push-pull

Input

[MAdvanced B = 8

Details
PAD10_KWAD10_AN10
no pull resistor

The settings is irrelevant for input .
Input

- 3) Open
| “Generated_Code” in the

m

project tree to see what

| was made by PEX.
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Inspect the Generated Code

1)

2)

3)

4)

Double-click “main.c” to edit

In the left margin of the editor
window, right-click and choose
“show line numbers”

Be careful where you add user
code!

Right-click “PE_low_level init()”
and choose “open declaration” to
see the code generated by PEX.

£| OQEevwvarrnor FroJects 2§ J
@laz = D g ¥
File Name : Build
1:-? Binaries
(= Documentation
(= FLASH
(= Generated_Code
5% ProcessorExpert.pe
(= Project_Headers
(= Project_Settings
4 (= Sources
l.c| Events.c
\h| Events.h v
L€l main.c v
[ rmain.c 52
A6 s
41= void main(void)
42 I
43| | /* Write your local variable definition here */
J*¥** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! ***/
46 PE_low_level init();
47 /*** End of Processor Expert internal initialization.
45
49 /* Write your code here */
1z /* For example: for(;;) { } */
2L
52 ST Don't write any code pass this line, or 1t will be deleted during code gener:
53 J*** RTOS startup code. Macro PEX_RTOS_START is defined by the RTOS component. DON
>4 #ifdef PEX_RTOS_START L
55 PEX_RTOS START(); /* Startup of the selected RTOS. Macro is del|”
56 #endif
57 J*** End of RTOS startup code. *%%/
58 /*** Processor Expert end of main routine. DON'T MODIFY THIS CODE!!! **%/ B
59 )
6 /*** Processor Expert end of main routine. DON'T WRITE CODE BELOW!!! ***/f
51 } /*** End of main routine. DO NOT MODIFY THIS TEXT!!! *¥*/
62 ol

4 | i
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PEX Software APl's ...

Inspector - Pinned

Code Generation r
Select Distinct/Shared Mode go nep o =
©s. Compenents- FTF labs 52 | [0 T3 8y 7 = 8 Open File 3 Contents %7 Search (. Related Topics
4 [= Components - v | Component Enabled (0 Bookmarks [ Index
4 9 SW3:BItlO RI. h 2 Copy Ctrl+C About Component Inspector
" GEtD.ir ~ /' "% Paste Ctrl+V Component BitlO
H SetDir l & - See also:
i Setlnput Fiafleis 4 B Component BitlO
H| SetOutput \ Remove Component(s) from Project Delete B Component BitlO Properties
g E::r:: 0 3 & Help on Component ~ 2 Component BitlO Methods
B Clrval /‘e Save Component Settings As Template LJ Component BitlO Events
i Setval \. Resource Configurations » i A e
M NegVal & More results:
i Rename Component F2 %" Search for Component Inspector view

Configuration Registers

[£] *main.c 22 =
4

- Open SWa3:BitlO component
- Inspect SW3:BitlO Methods list
- Why are some enabled/disabled?

- Right-click methods and choose
“Help”

- Drag-n-drop “GetVal” into main code

~woid main{void)
/* Write your local variable definition here */

/*** Processor Expert internal initizlization. DON'T REMOVE THIS CODE!!!
PE_low lewvel init();

/*** End of Processor Expert internal initialization.

/* Write your code here */

] /* For example: for(3;) { } */

/*** Don't write any code pass this line, or it will be deleted during co

f*** RTOS startup code. Macro PEX_RTOS_START is defined by the RTOS compo|_

#ifdef PEX RTOS START 3
PEX_RTOS START(); /* Startup of the selected RTOS. Mac

#endif

§
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Exercise!

1)

Create a new BitlO component
- Pin: PP4

- Name: “LedRed”

Direction: Output

- Init. Value: 1

Generate PEX code

In main():

- Add a local variable “bool level”

- In a forever loop, use available BitlO Methods
= Read SWa3 into “level”
= Put “level” to RedlLed

Build and debug

Code Solution
void main(void)

{

[* Write your local variable definition here */

bool level;

/*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!N! ***/

PE_low_level_init();

/*** End of Processor Expert internal initialization. i}

/* Write your code here */

/* For example: for(;;) { } */

for (;;)

{

level = SW3_GetVal();

LedRed_PutVal(level);

}

/*** Don't write any code pass this line, or it will be deleted during code generation. ***/

C/g* RTOS/startup code. Macro PEX_RTOS_START is defined by the RTOS component. DON'T MODIFY THIS
DE!N! ***

#ifdef PEX_RTOS_START
y PEX_RTOS_START(); /* Startup of the selected RTOS. Macro is defined by the RTOS component.

#endif

/*** End of RTOS startup code. ***/

[*** Processor Expert end of main routine. DON'T MODIFY THIS CODE!!! ***/

for(;;){}

/*** Processor Expert end of main routine. DON'T WRITE CODE BELOW!!! ***/
} *** End of main routine. DO NOT MODIFY THIS TEXT!!! ***/
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Build

23 Commander 2 2 7= O
v Project Creation v Settings
g2y Import project &g Project settings
% Import example project % Build settings

gy Import MCU executable file K% Debug settings

[ New MCU project v Miscellaneous

v Build/Debug (@@ Welcome screen

& Build (AI) @ Quick access
& Clean (All) & Flash programm
%5 Debug

p i » Problems  [E] Console &3 {';-‘i}|'—ﬁ£ﬁ._n|fa
CDT Build Consale [FTF_labs]

REQulng 1Lic Ladrimees>ldley L oy VL. AU 2 L0105 d JUPUNLY S LL0 15l LI1D SiNd Ll diis Ll

Generating Symbol table
Generating DWARF data wversion 2.8
Code Size: 836

C||Ck|ng Build or Debug Generating MAP file 'C:\Freescale\projects_ZVC\FTF\FTF_labs\FLASH\FTF_labs.map'

SmartLinker: *** @ error(s), @ warning(s), @ information message(s) ***

launches the built-in makefile. _smartiinker: *** processing ok ***
///, 'Finished building target: FTF_labs.elf’

Console shows success/fail
status of the session.
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Errors Can Be Navigated

Move the editor to the
suspicious line of code

by double-clicking the error

E@ main.c 52 [ startsl2z.c = 8

/* Write your code here */
/* For example: for(;;) { } */
for (;3)
1
level = SW3_GetVal();
LedRed Putvallflevel)
i
J*¥** Don't write any code pass this line, or it will be deleted during code generation.
J*** RTOS startup code. Macro PEX_RTOS _START is defined by the RTOS component. DON'T MO
#ifdef PEX_RTOS_START

PEX_RTOS_START(); /* startup of the selected RTOS. Macro is defined [ |
#endif =B
/*** End of RTOS startup code. *%%/
/*¥** Processor Expert end of main routine. DON'T MODIFY THIS CODE!!! ***/ =
/*¥** Processor Expert end of main routine. DON'T WRITE CODE BELOW!!! ***/
L AZI0End e madn. coutine., DO NOT MODTEY, THIS TEXTLLL.ZZN il
4| i | b
Gi Problems 52 | E Console H Y= O
& errors, 0 warnings, 0 others
Description . Resource Path Location Type e
A " expected main.c /FTF_labs/Sources line 57 C/C++ Probl[ |
A " expected main.c SFTF_labz/Sources line &5 C/C++ Probl|=
£ 4 expected main.c /FTF_labz/Sources line 67 C/C++ Probl
£ ' expected main.c /FTF_labs/Sources line 68 C/C++ Probl
A expression syntax error main.c /FTF_labs/Sources line 57 C/C++ Probl
1 e¥nressinn swntay error main.c [FTF lahs/Snurces line A% C/C++ Prohl ™

T | »
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Debug End Session

Resume/Pause

Debug - FTF_I

Step/Over/Return/Instruction-mode

e . e
Locals

File Edit Source Refactor Sea Proje RTCS

MQx JAQK Tools PEMicro

e ||n_j; & P IR F~ W A A5 v"(::.<‘,;.v;v|.,-
Quickhcess || | e Globals
#5 Debug 2 ) .@5| FHd N m-FzH T 8 9= Variables 57  Sg Breakpoints il Registers [] Memory =i Modules =[] Re iste rS
4 [T] FTF_labs_FLASH_Open Source BDM [CodeWarrior] =6 O | ~| R %|g~ g

a & 5127, FTF_labs.elf (Suspended) i .
- Mame Value Location
4 % Thread [ID: 0:0] (Suspended: Breakpoint hit.) o i o o | P eri p h era I S
; ; 5= level
2 main() main.c:56 Oxfel079
1 _Startup() starts12z,c:102 Oxfel0be
.E C\Freescale\projects ZVO\FTRFTF_labs\FLASH\FTF_labs.elf (8/3/17 10:45 AM)

Disassembly &3 = 8

Breakpoints [ & mecs 2o - 5

8 o Enter location here - | & -E l’ C
1 /* Write your coede here */ - | |
2 /* For example: for(;;) { } */
3 for (53) 42 void main(void) -
4 feB@6c:  1AFF LEA 5,(-1,5)
5 level = SW3_Getval(); 43 PE_low_level_init();
6 LedRed_PutVal(level); feposce: BBEFE@BBF ISR 16646335 PE_low
7 55 level = SW3_GetVal();
3 J*** Don't write any code pass this line, or it will be deleted during code generation. ***/ FeBaT2: A408288 LD DB@,6540
9 /*** RTOS startup code. Macro PEX_RTOS_START is defined by the RTOS component. DON'T MODIFY THI! fapa7s: 6C74 AND DB,#4
8 #ifdef PEX_RTOS_START . . . | fepa77: C46@8 ST DB, (@,S)
1 PE)_(_RTOS_START(); /* Startup of the selected RTOS. Macro is defined by the R @56 LedRed_Putval(level);
2 #endif » fe@@79: | A46@ LD D@,(8,5)
3 /*** End of RTOS startup code. **%/ feaavb: BBFE@132 1SR 16646458 LedRed
4 J/*** Processor Expert end of main routine. DON'T MODIFY THIS CODE!!! ***/ 53 for (33)
5 for(5i)} feBB7f: 2873 BRA *-13 maintBx6 (Bxfe
6 J/*** Processor Expert end of main routine. DON'T WRITE CODE BELOW!!! ***/ DoZeroOut:
7 } /*** End of main routine. DO NOT MODIFY THIS TEXT!!! ***/ 36 LD D6, _startupData.no
68 fedasl: B6FE@@51 LD Db,16646225
63 /* END main */ 37 BEQ end
M= i:' feda85: 2714 BEQ *+28 DoZeroOut+8x18
71 . @} 38 LD X, _startupData.piZe
72 / Teanas7: BEFE@@B55 LD X,16646229 =
738 /* i -~ U

< i b e b
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Hello World + Interrupts @
(GPIO + Timer)




Summary: An
Interrupt is
iImplemented to
service the TIMO
iInstead of software
polling of the prior
project

ello World + Interrupts: Introduction

Bus clock ——— =

Channe] 0

—_————

Prescaler

Input capture

10CO

Output compare

(ML)

Channe] 1

I
I
I
I
16-bit Count ! Input capture 1|
1 onE | Output compare :]_HIGC ! |
N | Channel 2 !
imer overflow | Input ca I
. pture ""] — 101"
Inferrupt | Output compare = 102
Timer channel ¢ : Channel 3 :
interrupt ) Input capture ""I — s 3
- l Output compare [ 1065 1
- Registers : Channel 4 :
- Input capture .
: Output compare :l_ focs :
| Channel 5 |
| Input capture e |
- I Output compare :l_ 1063 |
Timer chanmel 7
interrupt - | Channel 6 !
| Input capture -l-l l
I Output compare L focs
Pix owrtﬂﬂw Channel 7 :
mierrup ) 16-bit Inputcapture  [* e w10C7 |
PA input Pulse accummulator Output compare !
mterrupt _!

— — — — Maomum possible channels, scalable from 0 to 7.

:l Pulse Accummlator 15 available only if channel 7 exsts.
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Hello World + Interrupts: Reference Manual + PEXx Files

Vector Address!

Source

- Reference manual includes a

0=xFFFFFC Pin reset, power-on reset, low-voltage reset, clock momitor reset, COP watchdog reset
{(Wector base + Ox0001FS) Unimplemented pagel op-code trap (SPARE) vector request
{(Wector base + 0x0001F4) Ummplemented page? op-code frap (TEAF) vector request
(Vector base + OxQ00LFD) Software mtermupt msoucton (SWI) vector request

{(Vector base + 0x0001EC)

System call mterTupt instruction (515} vector request

generic vector table text

(Vector base + (x(001EE)

MMachine excephion vector request

description.

(Vector baze + 0x0001E4) Rezerved
{(Vector base + 0x0001EQ) Feserved
{Vector base + (000 1DC) Spuricus mtermupt
{Vector base + 0x0001D8) TIRQ interrpt request
{(Vector base + 0000 1D4) T interrupt request
{(Vector base + (000010 Device specific I-bit maszkable intermapt sources (prionty determined by the associated configuration

Vector base + (=x0001D0)

registers, n descending order)

- Processor
Expert includes 76
vector table =
source code -

2 const InterruptTableEntry

*lint -restore

Enable MISRA rule (1.1)
75 _VECTOR(Cpu_Interrupt),
_VECTOR(Cpu_Interrupt),
_VECTOR(Cpu_Interrupt),
_VECTOR(Cpu_Interrupt),
_VECTOR(Cpu_Interrupt),
36 _VECTOR(Cpu_Interrupt),
_VECTOR(Cpu_Interrupt),
82 _VECTOR(Cpu_Interrupt),
2 VECTOR{Cnui Tnterrunt)

InterruptVectorTable[123] @@x@@FFFE16U

1
-

checking.

m

o

oo o

nMmmMMMMMMM

- - - - -

T - T - [ - T - R - I - B B - |

Jg o o

poe
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Timer Component

%) Component Inspector - TIL %y Components Library 57

Categories _Alphabetical | Assistant | Processors

Component Library
CPU Internal Peripherals
Timer

Component Component Level

4 (= CPUInternal Peripherals
(= Communication

(= Converter
@ iemts Add “Timerlnt” to your project
& Memory Move to PEX Components pane

(= Peripheral Initialization

OOk, WDN -
~— N N N N N

Double-click “TI1:TimerInt” to edit its configuration

(= Port /O

4 (= Timer
@ EventCntrl6 High
D EventCntr32 High
D EventCntd High :
@ FreeCntr Low Marne Yalue Details
@ FreeCntrl6 High Periodic interrupt source TOCH TOCO
@ FreeCntr32 High 4 Interrupt service/event Enabled
@ FreeCntr8 High Interrupt priority medium pricrity 4
@ PPG High Interrupt period 500 ms 482,338 ms
@ PulseAccumulator  Low 4 Initialization
D rwMm High Enabled in init. code yes
@ RTIshared High Stop in wait mode no
!@ TimeDate High Stop in freeze mode no
@ Timerlnt High
@ limerOut High
&) WatchDog Low

= SW
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Timer Component: Configuration

i . - B . E N
11 1] % Timing dialog - TI/Interrupt penod l éj
1) Choose source “TOCO
% *Component Inspector - TIL 23 % Components Library m’m‘
Runtime settings type: g ock pat
Properties ~_ Methods | Events Value type Value Unit Selected clock configuration [AII ']
Narme Value Details Init, value: 500 ms From To Step *
Pericdic interrupt source TOCO TOCO 0.16 ps 10,4856 ms 0.16 ps |E|
4 Interrupt service/event Enabled 10.48576 ms 209712 ms 032 ps
Interrupt priority medium priority 4 2097168 ms 31.4568 ms 048 ps
Interrupt period 500 ms 499.999 ms / 3145728 ms 41.9424 ms 0.64 ps
4 Initialization 1 419432 ms 52,428 ms 08 ps
Enabled in init. code yes 5242848 ms 62.0136 ms 0.96 ps
Stop in wait mode no 6291376 ms 73.3992 ms 112 ps
Stop in freeze mode no 7340032 ms §3.8848 ms 1.28 ps
. ) . 83.88576 ms 94,3704 s 144 ps
2) Configure the interval period to b a2 10685 ms 16ps
. . 10485728 ms 115.3416 ms 1.76 ps
1 )
500ms (type into ‘Value fle|d) 11534208 ms 1258272 ms 192 s
12582752 ms 136.3128 ms 2.08 ps
136.31296 ms 146.7984 ms 2.24 ps
1468008 ms 157.284 ms 24 ps
3) Inspect Events tab to ensure 1572864 ms 161769 ms 256 s
. . . i L 167.77232 ms 178.2552 ms 272 ps
Interru pt is defined Allowed error ot 178.2576 ms 188.7408 ms 288 s
3 * 122 TA144 ke 100 2964 wnc 204 e i
Properties | Methodq | Events
Mame Value Details @:J [ oK ] ’ Cancel ]
4 Onlnterrupt generate code
Event procedure name T _Onlnterrupt ) T

Experiment with this value and observe
result in Component Inspector



Navigate to the Interrupt Service Routine

[ *Events.c &3 = B8
1) Interrupt Service Routines are © Event  : TIL OnInterrupt (module Events)
auto-generated into the S L
‘ ’ . When a timer interrupt cccurs this event is called (only
EventS.C Sou rce flle when the component is enabled - <Enable> and the E'u-entsja’e
enabled - <EnableEvent:). This event is enabled only if a
<interrupt service/ewvent> is enabled. —
Parameters : MNone
. w* Returns : Nothing
2) Macros are used to tie the ISR

back to the vector definition in 3% void TIL OnInterrupt(void) |
‘Vectors.c’ standard include file.

125 &#pragma CODE SEG NEAR SEG NON BANKED
(o] - pragm - — & L]
) 2126~ ISR(TI1 Interrupt)
127 {
128 TIMBTFLG1 = Ox01U; /* Reset interrupt request flag *
%129 TI1 OnInterrupt(); /* Invoke user event * 3

Vectors.c 184  _VECTOR(Cpu_Interrupt), 1 iwtimech2 unused by PE *
185 _VECTOR(Cpu_Interrupt), 1 ivvtim@chl unused by PE *

_VECTOR(TI1_ Interrupt), 4 iytim@che used by PE *
_VECTOR(Cpu_Interrupt), 1 ; unused by PE *
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Exercise #2 — Create

Objective

- Toggle the Green LED in the Timer interrupt
service routine

Steps 1
1) Delete the SW3 code from main() before
continuing.

2) Create a new BitlO component at pin PP5
as an output to drive the Green LED

- Configure parameters
- Generate code

3) Add code to the TI1_Interrupt() function to
toggle the LED — use ‘NegVal()' method

- May need to enable this method in the
components pane

Steps 2

4) ‘Events.c’ will need to have access to
the NegVal() method

- Find the generated header file for your
new BitlO component and add it to the
appropriate location in Events.c

[ *Events.c £3 = 8

/* User includes (#include below this line is not maintained by Processor Expert #
35 #include “"LedGreen.h”

37 #pragma CODE_SEG DEFAULT

id TI1_OnInterrupt(void)

LedGreen_NegVal();/* Write your code here ... */
h
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Exercise #2 — Build & Debug (1)

Build & Debug the project
Run the code to make sure it works!

Use the Reset button to set the
processor and peripherals back to
initial hardware configuration

Place a breakpoint in main.c around
line 50 at ‘PE_low_level init()

Run to breakpoint

Open the ‘Registers’ view and scroll
down to “Timer Module TIMO”

Expand the list to view timer registers
Step-over the ‘PE_low_level init()’
call

See changes in timer at Registers
view

()= Variables ©g Breakpoints {1} Registers &7 | [J Memory =i Modules =
B E - | 10 g i
Mame Value Location
. B4 pulse-Width Modulator 8-bit (P
4 5% Timer Module (TIMD)
it TIMOTIOS 000 (:0005c0
e TIMOCFORC non-readable 000051
i1 TIMOOCTM 000 (00052
o TIMDOCTD 000 (h0005¢3
W TIMOTCNT 00000 0:0005¢4
i TIMOTSCRL 000 (hd0005ch
i TIMOTTOV 000 (00057
(0005 cE

a8 TIMOTCTLL 0200
e

3

(9= Variables 9g Breakpoints 14l Registers 22 [0 Memory =i Modules
_VE ) E - |‘u|u |n|3 L=~_.r

Mame

. 8% Pulse-Width Modulator 8-bit (P
4 59 Timer Module (TIMD)

i TIMOTIOS

8 TIMOCFORC

i TIMOOCTM

8 TIMDOCTD

W TIMOTCINT

iy TIMOTSCRL

e TIMOTTOV

s TIMOTCTLL

Value Location

0Bl 000050
non-readable 000051
000 0x0005c2
000 0000523
Db 5f 000054
088 0:0005ch
000 000057

0200 (00058
L1
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Exercise #2 — Build & Debug (2)

- Manually change the timer
registers to make a new duty
CyC|e Of the LED ()= Variables ®g Breakpoints I} Registers 52 [J Memory =i Modules = O

# B F-yem|rg ¥

- TIMO compare register TIMOTCO ———- . Socaton ]
- TIMO modulo register TIMOTC7 v oo e
i TIMOTCZ 00000 0:1005 4
- Click on the ‘value’ cell and enter a gl Kot S

new hexadecimal value to change o res o oo E

the periodic rate of the timer. e o 1i0005de ]

« i | b

- Press ‘Enter’ to write it in.

- Just Resume i= running to
see the new periodic rate
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CAN Communications @
(MSCAN + CANPHY) @




S12Z\V/C CAN Features

- MSCAN V3 module
- Implementation of CAN 2.0 A/B protocol (Bosch)
- Five receive buffers
- Three transmit buffers

- One on-chip CAN physical layer module

-1S0 11898-2 and ISO 11898-5 compliant for 12V
battery system

- Low-power mode with remote CAN wake-up

-High Speed interface for baud rates of up to
1Mbit/s

- CAN bus protection

"’“\i’-—"

i R—
» Safety sensors

*  Emission sensors
* Gear shift
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S12Z\VC CAN Architecture

MSCAN Digital Controller CAN Physical Layer

,  CLOCIF

VSSC

Ge:[g:r'u P < CHOCIF VDDC
1 tiom Y
MSCAN =l
Oscillator Clock —— = CANCIK Tq Clk , ;,mﬂ N
MUZX ——®=| Presc. o CPTXD —¥ >
Bus Clock o . R RXCAD CHVHTF [Sqms | CHVH 5V
Recerve/ < (':.h‘;u;e
* * Tran;mit |Chanee | —]
ine - ; ov
| I Eng e TXCAN « CHVLEF gﬂlu;e CHVL
» ™ » - o . CANH
+ + <—< _ — Nowmal o SPE o
CPRXD 4—— R p\:':tl < i S5V ;
Transmit Inferrupt Req. - sty L@ gtz CANL Ta
- Message Mode ! I .
Receive Interrupt Req. -l Control Filtering iendby
Errors Interrupt Req. .and and o CLVLIF [Stams | CLVL —
- Status Buﬂ‘efmg N Change oV
Wake-Up Interrupt Req. - _ CLVHIF [Statss | cIVH —
= Change sv
Confisuration _
Registers Wake-Up _
etk Low Pass Filter |-

COMPANY PUBLIC | 51



CAN Communication: Introduction

- Objective: A CAN frame is
transmitted when SW3 is

pressed When a CAN CANNZdetrBoller ‘
message is received, the LED It
bI I n kS . Node | CAN Transceiver

- Key ingredients to — 1 [ [ o

120 Q

communicate via CAN bus
1

CAN_L

Accurate main clock

N

PHY configuration

w

)
)
) Protocol engine configuration
)

4) Message filter configuration
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Connecting the EVB to VCAN4
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1) Main Clock Configuration

t5. Components - CAN_comms 23

4 (= Generator_Configurations Ny Component Inspector - Cpu 521 5y

@ ZVCA128MKH Properties ._Methods | Events | Build options | Resources

(= 05s Name Value Details
\ 4 (= Processors Component name Cpu
t\é Cpu:MC9512ZVCA128MKH Clock generator CPMU CPMU
2 (= Camnonentc \ CPU type MC9512ZVCA128MKH

4 Clock settings
4 Internal clock

Internal oscillator frequen: 1000 1000 kHz

1. Start a new Bareboard project with 4 Extermstlack e e

Clock frequency [MHz]

S 1 ZZVCA1 28 F . I > N Oscillator clock monitor re Enabled
( I e- eW " ) External oscillator mode  Loop controlled mode
4 Output clock

Open “CPU” in component inspector e

Boot operating mode Special Single Chip
E bl t I | k t 8M H 4 Interrupts initialization
n a e eX e rn a C OC a —Z Initialization priority interrupts enabled

4 Enabled speed modes

Set internal bus clock to 16Mhz  Dighgecitnieie

High speed clock External Clock 32 MHz
Internal bus clock 16.0 16 MHz

Set High Speed Clock to External 2 PLL dock

Frequency Modulatior FM off

R

VCO clock frequency [ 3:
Generate code
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2) Physical Layer Initialization

1. Add the Peripheral Initialization
method “Init. CANPHY” from
the Component Library.

2. ‘Enable’ the PHY
3. Check configurations.

% *Component Inspector - CAN1 »‘b Components Library 3
Categories ._Alphabetical | Assistant | Processors

Component

(= CPU External Devices
4 (= CPUInternal Peripherals

Component Level

(= Communication
(= Converter
Interrupts
Measurement

‘TR

> Memory

Peripheral Initialization
i Init ACMP

i Init_ADC

i Init_API

[ Y
!

Peripheral Initialization
Peripheral Initialization
Peripheral Initialization

i Init_BATS Peripheral Initialization
i Init_CANPHY Peripheral Initialization I
Int_COP Peripheral Inttialization

‘% Component Inspector - CANPHYD &2 % Components Library

Properties . Methods
Mame Value
Device CANPHYO
4 Settings
Split enable Disabled
Wakeup receiver Wake-up receiver is disabled
Physical Iag{xg slew rate Slew rate 0
4 Pins/Signals
4 Supply pin
Pin VDDC
4 Ground pin
Pin VS5C
a4 CAN bus high pin
Pin CANH
4 CAN bus low pin
Pin CANL
4 Termination pin
Pin SPLIT
4 Txinput Enabled
Pin MSCAND_TXD_to_CANPHYD_TXD
4 Rx output
4 Output 0 Enabled
Pin CANPHYO_RXD_to_MSCAMND_RXD
» Output 1 Disabled
> CPDR1 output Disabled
4 Interrupts
4 CANPHY interrupt
Interrupt Veanphy(
Interrupt priority 1
ISR Name
Woltage failure Interrupt  Disabled
Physical layer error Interru Disabled
Derminant Timeout Interre Disabled
ion
Physical layer Enabled I
SW contrel value 1
Call Init method YES

COMPANY PUBLIC

Details
CANPHYD

9 V/us

VoDC
W55C
CANH
CANL
SPLIT

MSCAMND_TXD_to_CANPHY0_TXD

CANPHYD_RXD_to_MSCAMND_RXD

Weanphy(
1



3a) CAN Protocol Engine Configuration

% Component Inspector - Cpu % Components Library 23

Categories ._Alphabetical | Assistant | Processors

1. Add a “FreescaleCAN” component

. Component Component Level
to the project, from the Components G CPU Edunal Device ”
. 4 (= CPUlInternal Peripherals
lera ry. 4 (= Communication

@ AsynchroMaster High
@ AsynchroSerial High
ﬁ AsynchroSlave High
, @ FreescaleCAN High
2. Open the CAN component’'s @ TrtermallC Figh
. . . . . @ SynchroMaster Hfgh
properties by double-clicking it, in S Pundahe [

the Components tab.

‘t5. Components - CAN_comms 3

4 (= Generator_Configurations
# ZVCA128MKH
= OSs
4 [~ Processors
4P Cpu:MC9S12ZVCA128MKH
4 (= Components
@ CANI:FreescaleCAN
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3b) CAN Protocol Engine Configuration

‘%- *Component Inspector - CANL &3 % Components Library

>@E Properties . Methods Eventq

Properties

Mame Value Details
| CAM channel MSCAND MSCAND
Interrupt service/event Enabled
Fi Settings
Acceptance mode Twao 32-bit acceptance filters
4 Acceptance codes
Acceptance codel 00000000 .
Acceptance code2 00000000 .
4 Acceptance masks
Mcceptance maskl  FFFFFFFF .
MAcceptance mask2  FFFFFFFF .
Loop mode no
Listen cnly mode no
Time starmp no
[ Wakeup Disabled
4 Y Timing
Time segment 1 7 .
Time segment 2 3 .
RS 1 D
Samples per bit One sample
Time quanta per bit 13 .
¥ Bit rate Unassigned timing
4 Initialization
Enabled in init. code YES

1. Input “250" to set the bit rate

% *Component Inspector - CAN1 &3 % Components Library

Name

4 Settings

Acceptance mode
4 Acceptance codes
Acceptance codel
Acceptance code 2
4 Acceptance masks
Acceptance mask 1
Acceptance mask 2
Loop mode
Listen only mode
Time stamp
- Wakeup

4 Timing

Time segment 1
Time segment 2
RSJ

Samples per bit
Time quanta per bit

Methods | Events
Value
CAN channel MSCANO
bterrupt service/event Disabled

Two 32-bit acceptance filters

00000000
00000000

FFFFFFFF
FFFFFFFF
no

no

no
Disabled

7

3

1

One sample
13

250 kbit/s

Initialization

Bit rate
/
Enabled in init. code

yes
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3c) CAN Protocol Engine Configuration

% “Component Inspector - CANL 52 . 1. Correct the pin assignment issue, and it disappears from
& Properties ._Methods | Events view...
Name Value : :
2. Disable interrupts
CAN channel MSCANO
: Interrupt service/event Enabled 3. Set blt tlmlr@ tpﬂf:&ﬁf}@*ﬂcrrsc:ﬁf\ll &l % Components Libran
4 Y Settings
Y Rxpin PS2_KWS2_SCKD_RXCANO_IRQ Properties . Methods| Events|
Acceptance mode Two 32-bit acceptance filters | Na%e | Value Details
4 Acceptance codes AN channel MSCAND MSCAMD
Acceptance codel 00000000 . | :;fmp‘ servicalovont Disabled |
4 ings
Acceptance code 2 00000000 - Acceptance mode Two 32-bit acceptance filters
4 Acceptance masks 4 Acceptance codes
Acceptance mask1l  FFFFFFFF H Acceptance code 1 00000000 Hl
Acceptance mask2  FFFFFFFF H Acceptance code 2 00000000 H
Loop mode no 4 Acceptance masks
Listepn P ——— S Acceptance mask 1 FFFFFFFF .
. Y Acceptance mask 2 FFFFFFFF .
Time stamp no Loop mode no
: Wakeup Disabled Listen only mode no
4 Timing Time stamp no
Time segment 1 7 D v Wakeup Disabled
Time segment 2 3 \:_ 4 “'"_li_'i':e —— - o
RSJ - 1  ) Time segment 2 4 .
Samples per bit One sample RS 3 Dl
Time quanta per bit 13 - Samples per hit One sample
Bit rate 250 kbit/s Time quanta per bit 16 Dl
4 Initialization Bit rate 250 kbit/s 250 kbit/s
Enabled in init. code yes ‘4 Im:'::re':':n i code yes
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4) Message Filter Configuration

% Component Inspector - CANL &3 % Components Library

Properties “\_Methods  Events| - For easy prototyping, use two 32-bit filters and open
' Nape | Value acceptance code & mask.
I%AN channel MSCAND A t k
Interrupt service/event Disabled > Ccep ance mask.
4 Settings , , - ‘0’ means we must match the received ID with the acceptance code
Acceptance mode Two 32-bit acceptance filters v
4 Acceptance codes bit field
Acceptance code 1 00000000 . _iq )
Acceptance code 2 00000000 . 1" means we don't care
4 Acceptance masks Acceptance code: the received ID bit must match a ‘1" or ‘0’
Acceptance mask 1 FFFFFFFF .
Acceptance mask 2 FRFFFFFF H > With the default setting, all messages will be received.
Loop mode no
Listen cnly mode no
Tirne stamp ne -
» Wakeup Disahled Extended TdentiSjri2s IDRO 21| D20 IDR1 15| D14 IDR2 D7| D6 IDR3 RTR
4 Timing Stndnd ldenu D10 R0 D3 D2 DRI D
Tirne segment 1 9 .
Tirme segment 2 4 .
o) : ; L AM7  CANIDMRO AMO| AM7  CANIDMR1 AMO|AM7  CANIDMR2 AMO|AM7  CANIDMRI AMO
Samples per bit One sample
Time quants per bit 16 D S wlll wl wl
Bit rate 250 khit/s AC7  CANIDAR0 ACO|AC7  CANIDARI ACO|AC7  CANIDAR? ACO|AC7  CANIDARI ACO
4 Initialization hd hd hd hd
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Now... Re-create SW3 Input and Red LED Output

1) Create a new BitlO component 2) Create a new BitlO component
- Name: “SW3” - Name: “LedRed”
- Pin: PAD10 - Pin: PP4
- Direction:  Input - Direction:  Output
- Init. Value: 1

) “Component Inspector - SW3 52 |%y Components Library |Basic |Advanced Ld =~ T O 5% *Component Inspector - LedRed 33 %Components Library

Properties ._Methods | Events

Properties ._Methods | Events

Name Value Details Name Value Details
Pin for /O PAD10_KWAD10_AN10 PAD10_KWAD10_AN10 Pin for /O PP4_KWP4_PWM1_1_ETRIGO PP4_KWP4_PWM1_1_ETRIGO
Pull resistor no pull resistor no pull resistor Pull resistor autoselected pull no pull resistor
Open drain push-pull The settings is irrelevant for input . Open drain push-pull push-pull
Direction Input Input Reduced drive for PP4 no
4 Initialization Direction Output Output
Init. direction Input 4 Initialization
Init. value 0 Init. direction Output
Init. value 1
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Exercise (1)

Pseudocode
- Inside of main(), create a continuous loop.

- In the loop, check for the arrival of an RX message
using the GetStateRX() method

- If a message is received, light the red LED and delay
for a while, then clear the red LED and continue

- GetStateRX - Returns a value of the reception complete flag.

= ANSIC prototype: bool GetStateRX(void)
Return value:bool - The value of the receiver complete flag of the given
buffer. Possible values: false - message buffer is empty true -
message buffer isn't empty

- Omission! Processor Expert forgot to clear the RX
buffer flag “CANORFLG_RXF”, so add the following:

f//clear interrupt flag
CANBRFLG RXF = 1;

@ Get this RX handler working before you continue.

5. Components - sandbox3 &3

- F
Ui CANPHYO:Init_CANPHY
4 @ CANI:FreescaleCAN
™ Enable
™ Disable
M| SetAcceptanceCode
M GetAcceptanceCode
M SetAcceptanceMask
M GetAcceptanceMask
M| SetAcceptanceMode
M SendFrame
™ GetTransmitError(%uunter
™ GetReceiverErrorCounter
M ReadFrame
M GetStateTX
M GetStateRX
M GetError
M SendFrameExt
H| SetTxBufPriority

 — |

B

m
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http://127.0.0.1:63306/help/ntopic/com.freescale.doc.processorexpert.components/DOCs/BeanCodeTypicalUsage.html#Bool
http://127.0.0.1:63306/help/ntopic/com.freescale.doc.processorexpert.components/DOCs/BeanCodeTypicalUsage.html#Bool

Exercise (2)

Pseudocode ©5. Components - sandbox3 7 ; Ei
- . . — u -
- (within the same continuous loop...) + @ Components .
1 1 4 CANPHYO:Init_CANPHY
- If SW3 is pressed, a CAN frame is il
. a4l :Freescale [\
transmitted, followed be short delay. B Ensble ;
™ Disable
1. Use the SW3 GetVal() method to check for a — e
bUttOn preSS M| SetAcceptanceMask
2. When the SW3 is true, use the CAN Vrsrnierr
SendFrameExt() method to send a message B SendFrame
frame ™M GetTransmitErrorCounter
M GetReceiverErrorCounter
M ReadFrame
- SendFrameExt - Sends a frame. This method i GetStateTX
automatically selects a free transmit buffer for data B GetStateRX
transmission. The user cannot specify a transmit buffer. H GetError

M| SendFramebExt
W SetxBufPriority

=

- ANSIC prototype: byte SendFrameExt(dword MessagelD,
byte FrameType, byte Length, byte *Data)
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Coding Solution

14~ void main(void)|

15 {

16 /* Write your local variable definition here */

47 int i;

13

19 /*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! ***/
50 PE_low_level _init();

51 /*** End of Processor Expert internal initialization. ey
52

53 /* Write your code here */

54 /* For example: for(;;) { } */

55 for (53) {

56 if (CAN1_GetStateRX()) {

57 LedRed_Clrval();

58

59 //clear interrupt flag

50 CAN@GRFLG_RXF = 1;

51

52 for (i=10000;i;i--); // delay

53 LedRed_Setval();

54 }

55

56 if (Sw3_getval())

57 {

58 char txData[8] = {8x33,0x77,0x99};

590 /*

70 * byte SendFrameExt(dword MessageID, byte FrameType, byte Length, byte *Data)
71 =l

72 CAN1_SendFrameExt(@x37, DATA_FRAME, 2, (const unsigned char*)txData);
73

74 for (i=10000;i;i--); // delay

75 }

76}

77
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CAN Communication Project 1

Transmission:
1. Press Push button 2 to send the message with ID: OxAA and data: 0x33, 0x44
2. Press Push button 3 to send the message with ID: 0x55 and data: 0x11, 0x22

Reception:
1. If any message with ID = 0x33 is received green led will turn on
2. If any message with ID = 0x11 is received blue led will turn on

choi * ° o PEVKIT 51.22\4-"Cl 141

SH

= e =T
4 ' % RS
L& seroll] [ Tlpetails_ ] [#Expand (9] (&7 Time Abs|[ M Pause || B save | [ Erase |[ & Find: |ArbId/Header - { '] ? ,:;"?“-;"L!‘! Z ‘ R::égs

Line Time (gbs/rel) Tx |Er |Description ArbId/Header Len |DataBytes Network MNode Change “sn; hag 5 C * nlzrpg[:

Filter

“ﬁf"“ 118 7.520 ms HS CAN 37 37 2 3377 HS CAM

"’-\'r’“ 119 7.520ms HS CAM §37 37 2 3377 HS CAM B

"5‘;’“ 120 7.524ms HS CAM §37 37 2 3377 HS CAN :,::

"5‘;’“ 121 7.520ms HS5 CAM §37 37 2 377 H3 CAN \ @‘;‘

""\;’“ 122 7.520 ms HS5 CAM §37 37 2 3377 H3 CAN o

“',\r'“ 123 7.524ms HS5 CAM $37 37 2 3377 HS CAM

“ﬁf"“ 124 7.520ms HS CAM §37 37 2 3377 HS CAM VCAN4

"’-\'r’“ 125 7.520ms HS CAM §37 37 2 3377 HS CAM _E >

e 126 7.524ms HS CAN $37 37 2 3377 HS CAN “"_E‘

"5‘;’“ 127 7.520ms HS5 CAM §37 37 2 377 H3 CAN &

""\;’“ 128 7.524ms HS5 CAM §37 37 2 3377 H3 CAN

“',\r'“ 129 7.520 ms % HS5 CAM $37 37 2 3377 HS CAM

“ﬁf"“ 130 7.520ms HS CAM §37 37 2 3377 HS CAM
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CAN Communication Project 2

Transmission:

1. Create an ADC peripheral to read pin AN1 (potentiometer

2. Create a Timer peripheral with periodic interrupt

3. On timer interrupt, convert the voltage on AN1 and transmit by CAN message

Reception:
1. Set a filter/mask combination to only receive

1!_ . s -_—'_*ﬁm—'_k 5 == : J 5‘ME.].“F“B@‘DE—H—F!GS g
[ % Scroll ] [ " Details ] [¥] Expand @ [é‘l Time Abs” M Pause ] Save ] [ X Erase ] - Find: | Arbld/Header - 'l A & 5 £ 2 : ::;5:‘1[- jﬁ‘mﬂ:@E.
Line Time (abs/rel) Tx |Er |Description Arbld/Header Len |DataBytes Metwark Mode Changs W1 it : i Rllﬁ%%@ -:rm‘mg(@g S
Filter ' ;

“;'“ 118 7.520 ms HS CAN §37 7 2 3377 H5 CAM

“%'“ 119 7.520ms HS CAN §37 37 2 3377 HS CAM

“‘-\?'“ 120 7.524ms HS CAN §37 37 2 3377 H5 CAN

“‘.\?‘“ 121 7.520 ms HS CAN 537 37 2 3377 HS CAM \

“‘;“ 122 7.520 ms HS CAN 537 37 2 3377 HS CAM

“')?"“ 123 7.524ms HS CAN £37 37 2 3377 HS CAM

“‘-“;’“ 124 7.520ms HS CAN £37 37 2 3377 HS CAM VCAN 4

“;'“ 125 7.520ms HS CAN §37 37 2 3377 HS CAN

“%'“ 126 7.524ms HS CAN §37 37 2 3377 HS CAM

“‘-\?'“ 127 7.520ms HS CAN §37 37 2 3377 H5 CAN

“‘}?‘“ 128 7.529ms HS CAN 837 37 2 3377 H5 CAN

“‘.}“ 129 7.520 ms L\) HS CAN 537 37 2 3377 HS CAM

“ﬁl,"“ 130 7.520 ms HS CAN 837 37 2 3377 HS CAM
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ValueCAN4 & Vehicle Spy




VSPY3

| =] Vehicle Spy 3 Pro

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

[ ~| offline (=8 (] Es] platform:| vone) -|(8] (&} Desktop 1 @ pata |~
Logon Name Setup DatalLogger x

) K7
Current Platform [{}/{15) -

Recent | My Setups | Exampbesl
Name Location

Configure Hardware

(click here)

? Tutorial 1 : Basics of Vehicle Spy ValuaCAN4 V20557
? Tutorial 2 : Transmitting Messages

? Tutorial 3 : Decoding Signal Data

More Tutorials...

3.8.2.111 Professional DeteCted Hardware

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

* (adit) s (edit) s (edit) s (adit) s (adit) Mo Bus Errors

Tutorials
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Hardware Configuration

File Device List HS CAN
Device List Connect [ Disconnect ] Enabled
- Baud Rate Specify by Baud
4 Connect Disconnect . Write Settings -
- - [ Read Settings ] g J 250000 ] Auto Baud
/REﬂd Settings Write Settings System Settings TQ SEG1 g Sync |4
— Dystem Settings ii%v\?giﬂg ::;j"&"rﬂﬂm TQ SEG2 |4 BRP-1 |3
:év re — General Settings TQ Prop |7 (Clock is 40 MHzZ)
— Product Details
er | Mode [Normal "]
A
—. Mo LAN Transceiver [Autu V]
— 15015765-2
_ MNetwork Enables [ Bit Rate Calculator ]
— MISC 10/Trigger [7] Advanced Opticns

- Performance Tests
L USB Performance

1) Connect to HW

WICAMNI 136018 settings hawe been read.

2) Select HS CAN

’ Search For Devices/ ]
/

Release revision: 3.58.0.114

3) Choose baud rate 250,000 then write-in

4) Close the window
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RX Messages

[="oiTdT)

py Metworks  Measurement Embedded Tools  Scripting and Automation  Run Tools  Help

Platform: [& Desktopl @ pata |~

B Messages (~ES ¢
Network Basics [ "eFiter | [ =waAdd | § v & scroll_| Details | [ Expand (9] (o1 Time Abg| 1 Pause |[ B save | A )
l 4 @ 1) View Messages | — A P ?55 e . Line Time (absfrel) Tx |Er |Description Arbld/Header Len |DataBytes
7 N Filter
l / == 2) Setup Messages | setup custom transmyf and reces 3 =v=Messages . wya 181 480 ps HS5 CAN $AA AA 2 112 .
Custom 1 |_| oo 182 480 ps HS CAN SAA AA 2 uz
Custom 2 ] B 183 480 ps HS CAN $AA AA 2 1122 .
] o 184 430 us HS CAN $AA AA 2 1122
(] =i 185 450 ps HS CAM SAA AA 2 1122
Custom § |:| M 430 ps HS CAN SAA AA 2 1122 *
1) Connect to HW o s ons o 2 u2
& & Data Types e 183 430 ps HS CAN SAA AA 2 un .
=hm 189 476 s HS CAN SAA AA 2 1
2) Start analyzer Netwark 2 g 190 480 s HS CAN $AA AA 2 uz .
3) Scroll / no-scroll ) Mz = o o " Pz
@) Errors e 192 430 ps HS CAN SAA AA 2 1122
4 ) M essag e VieW Changing “'.\{“ 193 480 ps HS CAN SAA AA 2 1122 *
Mo Match e 194 430 s HS CAN SAA AA 2 un
5) NO bus errors Completed Msg = 185 480 ps HS CAN $AA AA 2 um .
o S Networks = z 196 430 ps HS CAN SAA AA 2 112
2 197 480 ps HS CAN $AA AA 2 uz
S CAN oo 193 480 ps HS CAN SAA AA 2 112 '
oo 199 480 ps HS CAN SAA AA 2 uz
| oo 200 476 s HS CAN SAA AA 2 112 .
& 480 ps HS CAN $AA AA 2 uz
=i 450 ps HS CAM SAA AA 2 1122 .
< [ 3 -
el o0 RE 100 AR iR | o2 Mﬂ) _v]l Setup ... ||
i . (edit) * (edit) * (edit * (=dit) o (edit) No Bus Errors__f

) ¢
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Define TX Messages

2) Add a Transmit message

File Setup)| Spy Metworks § Measurement

Veic 5oy 370 /1) Launch Message Editor

- | Offlin ©® Snapshot w
@ Messages File Setup Spy MNetworks Measurement Embedded Tools pting and Autormation Run  Tools  Helg
@ Messa oo Messages Editor K || @
x| ~ Offine "#| Platform: | Dexdop 1
g =
Key |Descrip sk Networks |@ Messages @| oo Messages Editar &5
: T ARP Table HS CAN @ FliBmalos+e 0 SHE]
TCP/IP Key |Description [ ArbID|Mult [len | B1] B2| B3] B4 BS| BS| B7| B8|MoreData  |SrcNode |Color
# FlexRay Controllers o i T i TR ¥ Y Y o W o
Q' FleRay Cycles outl  Tx Message HS CAN 1 CAN Std 11 bit 0AA Mone 2 P11 22 {double dick)
., Diagnestics
Diagnestics over IP (DolP) ~hup fo n -
M| Simulater
ECUs Description Enable Source Node Caolar Default Period (ms) | Hotkey
Tx Message HS CAN 1 Enabled ~ [ None selected ~| [l slack - F6 -
_ Message Filter Specification /
CAN Type Arbitration Identifier (b ID) Length {DLC) Multiframe Message
[CAN Std 11 bit v] 0AA 2 [|Remote Frame Naone v] [ ﬁ Multiframe Setup... ]

Signals in Message

ilj j Live Edit

Signals in Message Bytef 1 Byte 2 Byte 3 Byte 4 Byte 5 BEyte 6 Byte 7 Byte 8
Description Type ?|ﬁ| |4|3|2|1|u ?|5|5|4|3|2|1|a 7|ﬁ|5|4|3|z|1|u 7|ﬁ|5|4|3|2|1|a 7|5|5|4|7fz|1|u ?|6|5|4|3|2|1|CI ?|5|5|4|3|2|1|u 7|ﬁ|5|4|3|2|1|u

/
3) Set message parameters  4) F6 hotkey
Type, ID, Len, data bytes

) ¢
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Return to Messages Tab

Scripting and Automation  Run  Tools  Help

L?E‘ - | |§| |i| [} Desktop 1

@ MES ages -lm Messages Edltur@|

[ %Fiter | [ =wadd | l&.ﬁmﬂ.ﬂ—M—iEmand (9] [&7 Time Abs|[ {0 Pause || & save | [ X erase |[ 5]

w x Line Time (abs/rel) Tx Description ArbId/MHeader Len |DataBytes

=) o%-0 Messages -
i@ Tx Message H3 CAN 1 AA 2 1122

234.764 ms-@ Tx Message HS CAM 1 AA 2 1122
234.758 ms-@ Tx Message HS CAM 1 AA 2 1122

Custom 1
Custom 2

Custom 3

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

Custom &
e the EVB

MNetwork

i Transmit

(@) Errors

Chanaing

Mo Match

Completed Msg iz D o
= % MNetwarks

i 5

neoVl [ Message on | Name Value 11 22
[# Controller ar

@]

Details |Reversing |

(of] 5 [[orr) 00w 0 @ & | L Columns |(default) +|  setwp.. | Review Buffer

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

@ Messages [52 1| Networks [£2 || == Messages Editor [22 || B T« Panel @”

l £l Edit Transmit Messages l ’ X, Disable All Tx ] Protocol: ’C‘-\N i

Description T | Auto Tx Rate (s) Arb ID |Len Bl B2/ B3| B4| BS| B&| B7| B&| Type Multi Metwork | Calor
o o o o W Y Y Y Y Y W o

Tx Message HS CAN 1 | |Periodic  i0.500000 0AA 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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Thank You for Participating!
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