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_ b Abstract

Your new MCU project now includes USB to connect to
several devices and peripherals, and it looks a lot more
complex than the SPI and UARTSs you are used to. Come to
this session to learn how to implement, analyze and debug
USB systems on Freescale MCUs using the Beagle Protocol
Analyzer.
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Agenda

- Introduction to the Freescale MCUs, Kinetis, and Tower System
- Introduction to Total Phase Development Tools
- Review of 12C, SPI, and USB Protocols
- Lab
- Lab Introduction
- Programming the EEPROM
- Bug 1: Enumeration of the CDC Device
- Bug 2: SPI Programming
- Feature: 12C LEDs

. Q&A

. Facebook.com/Freescale Tweeting? y
.‘ TOTALPHASE Tag yourself in photos Please use hashtag '
and upload your own! #FTF2012

Session materials will be posted @ www.freescale.com/FTE
Look for announcements in the FTF Group on LinkedIn or follow Freescale on Twitter
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Freescale MCUs, Kinetis, and the
Tower System
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Accessories and Digital Audio
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Kinetis: Freescale Enablement Bundile

Freescale Tower System

Freescale CodeWarrior IDE

Freescale MQX RTOS

Kinetis MCU modules from $69

5
: N

i
i

- Modular, expandable, open-source
h/ware development platform for
8/16/32-bit MCUs/MPUs

- Rapid evaluation and prototyping
with maximum h/ware reuse

- Supported by a growing range of
peripheral plug-in boards (WiFi,
Sensing, Graphics LCD, Audio,...)

- www.freescale.com/tower

Free of charge up to 128KB

Eclipse environment

Includes Processor Expert
code generation wizard
Creates MQX-aware drivers
Build, debug and flash tools

- Software analysis

- Kernel-aware debug

- Special Edition $0 up to 128KB
- www.freescale.com/codewarrior -

Free of charge ($95K est. value)

Connectivity
- -~ ~

- ~
F le MQX M
reescale Y
File
RTOS &
Middleware /
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Drivers
Full-featured, scalable, proven RTOS
with TCP/IP, USB, Graphics, Security
and File Systems plug-ins
Makes application code more stable,
more maintainable and easier to
upgrade — reduces time-to-market!
Compatible with CodeWarrior, IAR,
Keil & Green Hills IDEs
www.freescale.com/magx

One Stop Shop for Silicon, IDE & RTOS

Open source, reusable Powerful IDE with code Bundled RTOS for $0!
hardware platform generation wizard for $0! '
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The Freescale Tower System

. Tower controller board

MCU/MPU Module:
’\lp Stemdalone or in Tower System

- Modules sold individually or in kits
- Open Source: Build your own Tower ModJ
- Cost-optimized hardware

- Software support from Freescale and, Jhird Parties @
- Growing community of Third Party hardWei& Suppo®
- On-line community: www.towergeeks.org  Peripheral Module: T

. Up to 3 per system: Serial,
Memory, LCD,..

. Mix & match with different
MCU modules

#//«— Secondary
Elevator

A" Support for 4
- all ColdFire+

Rapidly build a prototype of your \ —_— —
end application T ) i TWR-SENSOR-PAK

L £
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-’ netis Tower System: Reusable, modular

development platform

www.freescale.com/tower www.towergeeks/org

MCU Families Price
Supported | LW e Bumner il

TWR-K40X256 TWR-K40X256 (144MGA), TWRPI-SLCD
K30/40 TWR-K40X256 (144MBGA), TWRPI-SLCD
TWR-K40X256-KIT TWR-SER. TWR-ELEV $139
TWR-K53N512 TWR-K53N512 (144MBGA), TWRPI-SLCD $109
K50 TWR-K53N512 (144MBGA), TWRPI-SLCD
TWR-K53N512-KIT TWR-SER. TWR.ELEV $179
TWR-K60N512 TWR-K60N512 (144MBGA) $69
) ] TWR-K60N512 (144MBGA), TWR-SER, TWR-SENSOR-
TWR-K60N512-KIT TWR.ELEV $139 SEN
TWR-K60N512-IAR TWR-K60N512-KIT (144MBGA),
K10/20/60 SIAR TWR-PROTO, Segger J-Link Lite Debug $239
SYSTEMS Probe, IAR EWARM IDE (eval. version)
TWR-K60N512-KEIL TWR-K60N512-KIT (144MBGA),
. UNLINK-ME Debug Probe, $199
DZ]!&ELI; KEIL MDK IDE (eval. version)

* IDEs: FSL CodeWarrior, IAR Embedded Workbench, Keil MDK, ...

* Freescale MQX RTOS

* OSJTAG Debug circuitry — program & debug with USB cable

* Low power touch sensing & plug-in socket for expansion: Sensors, Radio, etc...

* Fully compatible with all Tower peripheral modules TWR-WIFI-RS2101
L £
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A
Example Tower Systm Conflgratlons .

+ + || = — Medical Prototyping
A = Solution
\_ y,
TWR-S08MM128 TWR-PROTO
4 a
_ Motor Control
Solution
TWR-56F8257 TWR-MC-LV3PH \ /
— 4 R
LS.
+ | + + — Sensors
Solution
——— QU F
TWR-MCFE5225X TWR-SENSOR-PAK
S— £ N
+ + + — Multimedia
Solution
— Y )
TWR-K40X256 TWR-LCD TWR-AUDIO
) £ %
+ + — Wi-Fi
Solution
— Y 7
TWBK60N512 TWR-WIFI TWR-MEM TWR-ELEV
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http://www.freescale.com/files/graphic/block_diagram/TWR-S08MM128-KIT_BD1.html?keepThis=true&amp;amp;TB_iframe=true&amp;amp;height=480&amp;amp;width=900
http://www.freescale.com/files/graphic/block_diagram/TWR-K40X256-KIT_BD1.html?keepThis=true&amp;TB_iframe=true&amp;height=480&amp;width=900
http://www.freescale.com/files/graphic/block_diagram/TWR-K60N512-KIT_BD1.html?keepThis=true&amp;TB_iframe=true&amp;height=480&amp;width=900
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~vailable Tower System Modules www.freescale.com/tower

1
1
! 8bit 16bit 32bit - ColdFire 32bit — Power Arch 32bit Kinetis
1
1
Processor:
Modules 1
($39-$119),
:
1
1
: TWR-S08LL64 TWR-S12GN32 TWR-56F8257 TWR-MCF51JE TWR-MPC5125 TWR-K60N512
1 TWR-S08LH64 TWR-S12G128 TWR-MCF51CN TWR-K40X256
: TWR-S08JE128 TWR-MCF51MM TWR-K60N512-IAR
: TWR-S08MM128 TWR-MCF51QM TWR-K60N512-KEIL
! TWR-S08GW64 TWR-MCF5225X TWR-K53N512
1 TWR-S08UNIV TWR-MCF5441X KWIKSTIK-K40
|
| . . o Sensors & . .
I Serial Prototyping Wi-Fi Memory Displays Medical
! Plug-Ins
1
1
1
1
1
Peripheral,
Modules |
($15 — $149)
. TWR-SER TWR-PROTO TWR-WIFI-RS2101 TWR-MEM TWR-SENSOR-PAK TWR-LCD MED-EKG
: TWR-SER?2 TWR-WIFI-G1011MI TWR-SENSOR-PAK-AUTO
. TWR-WIFI-AR4100 TWRPI-MMAG900
! TWRPI-MPL115A
! Analog Mesh Networking MFi
: —
1
1
- TWR-ADCDAC-LTC TWR-AUDIO-SGTL  TWR-RF-SNAP TWR-DOCK
' Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis,
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ninetis Tower System

- TWR-K60N512 Module

- Features include:
= 3-axis acceloremeter
= Capacitive touch pads

= Tower connectivity to USB, CAN, SPI, and I12C

= Part of the Freescale Tower system

L £
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{vontroller Module: TWR-K60D100M
K60 100MHz Tower Board S

Hardware: Q
« KEODN512VMD10 MCU

* New Low Power Modes Enabled
* OSJTAG

« SD Card Socket

» Potentiometer

» Accelerometer

» Touch Sense Buttons G
* Infrared

* TWRPI Socket

AL it

Software:

* MQX RTOS

» Code Warrior IDE
* |AR IDE

AT AR DO DD

MSRP: $69 .
Launch: Jan 2012 Related Modules:

: * TWR-SER
\Status: In Design /

L £
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{vontroller Module: TWR-K40D100M

K40 100MHz Tower Board

AL it

LT LA

MSRP: $69
Launch: Feb 2012

\Status: In Design /

L £
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Hardware:

* K40DX256VMD10 MCU

* New Low Power Modes Enabled.
* OSJTAG

« SD Card Socket

» Potentiometer

» Accelerometer

» Touch Sense Buttons

* Infrared

* TWRPI Socket

Software:

* MQX RTOS

» Code Warrior IDE
* |AR IDE

Related Modules:
« TWR-SER
« TWRPI-SLCD
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“.ower Plug In: TWRPI-MMA845XQ

3-axis accelerometer

/ TWRPI- MMA845XQ\ Haraware:

including:
* QWIKSTIK

* TWR-K60N512
* TWR-K40X256

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior,
rQ,

mobileGT, Pow

14 Reg. U.S. Pa

Ready Play

“freescale"

* MMA8451Q 12C 3-axis accelerometer |
" T o « Smart low-power, three-axis, capacitive
5 ‘“5‘ “6‘ micromachined accelerometer with 14 bits of
2 resolution

* Programmable interrupts

* Freefall/Motion, Pulse, & Jolt Detection

« Compatible with the Freescale Tower System modules
that utilize swappable (Tower) plug-ins (TWRPIS),

* TWR-SENSOR-PAK

_ Partner:
MSRP: $25 * If applicable, enter Partner name and website
\Launched: Sept 14, 2011/

ColdFire, ColdFire+, C
d
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Freescale’s MFi Solution

Freescale’s MFi solutions are based on the TWR-DOCK
peripheral module

- TWR-DOCK supports development and rapid prototyping of
electronic accessories for iPod, iPhone and iPad devices.

- Access to the 30-pin connection

- Analog audio and video signals with standard RCA and S-
Video connectors

- Digital audio streaming in both directions over USB
- Control and communication with various devices

- TWR-DOCK concentrates all MFi controlled items on one
Tower module, without including any processors or other
Freescale products

- TWR-DOCK may be used with a wide range of Tower
System MCU/MPU, peripheral, sensor and communication
modules

- Kinetis-based demos are available

® £
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Total Phase Development Tools
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Total Phase Solutions

- By using debugging tools manufactured by Total Phase you
can:

- Debug in real time

- Quickly evaluate embedded systems

- Program EEPROMSs and flash memories
- Easily collaborate with colleagues

- Maximize productivity

® £
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Aardvark I12C/SPI Host Adapter

- General purpose 12C/SPI master or slave

- Active communication on the SPI bus up to 8 MHz as an SPI
master, 4 MHz as an SPI slave

- Active communication on the 12C bus up to 800 kHz

Aardvark 12C/SPI
Host Adapter

® £
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Flash Center Software

- Designed to work with the host adapter line
- Quickly program 12C or SPI EEPROMSs or flash memories
- In-system and stand-alone programming
- Built-in XML part library
- Gang programming support

- Windows, Linux, Mac OS X

L £
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Control Center Software

- Designed to work with the Aardvark 12C/SPI Host Adapter
- Read and write 12C/SPI messages
- XML Batch Script support
- Built-in Help System
- Multiple adapter support
- Windows, Linux, Mac OS X

L £
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Beagle I12C/SPI Protocol Analyzer
- Non-intrusively monitor an 12C or SPI bus
- Interactive real-time display, filter, and search

- Monitors 12C data up to 4 MHz
- Monitors SPI data up to 24 MHz

Beagle 12C/SPI
Protocol Analyzer

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis,
mobileGT, PowerQUICC, Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc.,
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Beagle USB 480 Protocol Analyzer

- Non-intrusively monitor high-, full-, low-speed USB 2.0
- Interactive real-time display, filter, and search

- Real-time class-level decoding

- 64 MB on-board hardware buffer

Beagle 12C/SPI
Protocol Analyzer

% Y 4 Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarri
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Data Center Software

- Designed to work with the Beagle Protocol Analyzers

- LiveDisplay

- LiveFilter

- LiveSearch

- 32-bit and 64-bit support
- Tree View and Block view

- Windows, Linux, Mac OS X

L £
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Komodo CAN Duo Interface

- Two channel USB-to-CAN adapter and analyzer
- Actively transmit CAN data up to 1 Mbps
- Non-intrusive CAN bus monitoring

- Interactive real-time display, filter, and search

Komodo CAN Duo
Interface

® £
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I2C Overview
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12C Overview

- Inter-IC Bus

- A low bandwidth, short distance protocol for on-board
communications

- All devices are connected through two wires:
= Serial Data (SDA)
= Serial Clock (SCL)

- All devices on a bus must have a unique address

SDA
SCL

Slave | Slave Slave

L £
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2C Theory of Operation

Master device issues start condition informing slave devices to

listen on the serial data line for their address

START

L £
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12C Theory of Operation

- Master device issues start condition informing slave devices to
listen on the serial data line for their address

- Master device sends address of target slave device and R/W flag

READ/
WRITE

(———
Slave Address

START

L £
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12C Theory of Operation

- Master device issues start condition informing slave devices to
listen on the serial data line for their address

- Master device sends address of target slave device and R/W flag

- Slave device with matching address responds with ACK

READ/
START WRITE

* |
Slave Address ACK

® £
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kIZC Theory of Operation
- Master device issues start condition informing slave devices to
listen on the serial data line for their address
- Master device sends address of target slave device and R/W flag
- Slave device with matching address responds with ACK
- Communication proceeds between master and slave

- Either can receive of transmit; Transmitter sends 8 bits and
receiver replies with a 1 bit ACK/NAK

READ/ NAK/
ST?RT Wl:ITE A(I.‘.K A?K
mIllIIl] !IIIIIIIIII Jll] .
* *
Slave Address ACK Data Data

L £
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kIZC Theory of Operation
- Master device issues start condition informing slave devices to
listen on the serial data line for their address
- Master device sends address of target slave device and R/W flag
- Slave device with matching address responds with ACK
- Communication proceeds between master and slave

- Either can receive of transmit: Transmitter sends 8 bits and
receiver replies with a 1 bit ACK/NAK

Master issues STOP condition to terminate

READ/ NAK/
START WRITE ACK ACK

| I i f
mIllIIl] !Illlllllﬂl IllllI!
* *
Slave Address ACK Data Data STOP

® £
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SPI Overview
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SPI Overview

- Serial Peripheral Interface bus
- Full-duplex protocol

- Ideally suited to data streaming applications

- Requires four signals:
- Clock (SCLK)
- Master out/Slave in (MOSI)
- Master in/Slave out (MISO)
- Slave select (SS)
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SPI Theory of Operation

- All devices share SCLK, MOSI, MISO lines

- SCLK is generated by master device for synchronization

- Data is always transferred in both directions (MOSI/MISO)
- Each device on the SPI bus has its own SS line

- The master pulls low on a slave’s SS line to select a device for
communication

- Exchange has no pre-defined protocol

SS [
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USB Overview
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USB Overview

- Universal Serial Bus

- A serial communications interface between devices

- Standard interface for connecting peripheral devices to a host
computer

- Self-identifying devices and intelligent configuration
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USB Architectural Overview

- Host-scheduled, token-based serial bus protocol
- One Host

= Usually a PC or embedded host
- Up to 127 Devices

= Respond to IN and OUT requests from the host

Tier 1 - Tier2 Tier3 : Tierd Tier 5 Tier6 : Tier7

Dowiistream Treffic —i

Upstream reffic
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USB Architectural Overview

- Host-scheduled, token-based serial bus protocol

- Zero or more hubs

= Allows connection of multiple downstream devices to an upstream host or
hub

- Seven Tiers

= Upper limit of 7 tiers, max number of hubs at 5 with the root host at tier 1

Tier 1 - Tier2 Tier3 - Tier4 Tier5 : Tier6 : Tier7

Twiis trz:mm Treffic —— Upstream reffic
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USB Terminology

- Packet
- The smallest element of data transmitted on the bus
- Endpoint and Pipe
- Endpoint is the fundamental unit of communication in USB

- Pipes represent a data pathway between the host and the device'’s
endpoint
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USB Terminology

- Four types of USB transfers
- Control: Non-periodic transfers
= Typically used for configuration
- Interrupt: Guaranteed to occur in a certain time interval
- Isochronous: Periodic, continuous transfer

= No error checking

= Good for video, audio

- Bulk: General transfer scheme for large amounts of data

= Error checking
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USB Terminology

- Descriptors

DeviceDescriptor

bHumConfigurations

! !

Configuration Configuration
Cescriptor Crescriptar

bHuminterfaces bHuminterfaces

v ' v y

Interface Interface Interface Interface
Crescriptar Crescriptar Crescriptor Crescriptor

|I:-NumEnn:I|:n:-in15 |bHumEnd|:u:-in15 |I:-HumEnu:I|:u:-in15 |bNumEn-:I|:u:-in15

' ' ' ' ' ' ' '

Endpoint Endpoint Endpoint Endpoint Endpoint Endpoint Endpoint Endpoint
Crescriptar Crescriptar Crescriptor Crescriptar Crescriptar L escriptar Crescriptar L escriptor
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USB Terminology

- Descriptor
- Lists device information and capabilities

- Device

Device Descriptor auton
bLength 18 (0x12)
bDescriptorType DEVICE (0x01)

bcdUSB 2.0 (0x0200)
bDeviceClass Defined in Interface (0x00)
bDeviceSubClass 0x00

bDeviceProtocol 0x00

bMaxPacketSizel 8 (0x08)

idvendor 1121 (0x0461)

idProduct 19733 (0x4d15)
bedDevice 2.0 (0x0200)
iManufacturer (0x00)

iFroduct LISB Cptical Mouse (0x02)
iSerialMumber (Om00)
bMumCaonfigurations 1 {(0x01)
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USB Terminology

- Descriptor

- Lists device information and capabilities

- Device, Configuration

Configuration Descriptor

bLength

bDescriptorType
wTotalLength
bMNuminterfaces
bConfigurationValue
iConfiguration
bmAftributes Reserved1
bmAftributes SelfPowered
bmaAfttributes RemoteWakeup
bmAttributes Reservedl
bMaxPower

9 (0x08)
CONFIGURATION (0x02)
34 (0x22)

1 (0x01)

1 (0x01)

(0x00)

0x1

Bus Powered (0x0)
Supported (0x1)
0x00

100mA (0x32)

Radix:

L £
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USB Terminology

- Descriptor
- Lists device information and capabilities

- Device, Configuration, Interface

Interface Descriptor Radix:
bLength 9 (0x09)

bDescriptorType INTERFACE (0x04)

binterfaceMumber 0x00

bAlternateZSetting 0x00

pMumEndpoints 1 (0x01)

binterfaceClass Human Interface Device (0x03)

binterfaceSubClass Boot Interface (0x01)

binterfaceProtocol Mouse (0x02)

iinterface (0x00)
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USB Terminology

- Descriptor
- Lists device information and capabilities

- Device, Configuration, Interface, Endpoint, and String

Endpoint Descriptor aute T
bLength 7 (0x07)

bDescriptorType EMDPOINT (0x05)

bEndpointAddress 11N (0x81)

bmaAfttributes TransferType Interrupt (0x3)
bmaAttributes Reserved0 0x00
4 pytes (1 transaction per microframe if HZ)

whaxPacketSize
(0x0004)
binterval LS/FS:10ms HS:64ms (0x0a)
String Descriptor aute -
bLength 36
bDescriptorType STRIMG (0x03)
b5tring IS8 Optical Mouse
R
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USB Terminology

« Enumeration

- Process where the host detects the devices on the bus, assigns an
address, and reads their descriptors

Statistics Enumeration
Froduct LISH Optical Mouse
Serial Number “none=
Manufacturer <none=
Class Defined in Interface
VID PID Rev usB
0x0461 Ox4d15 20 20

Configurations

Config 1 Bus Powered, 100méA,

RemoteWakeup
oTG none [/ corrupted
IF O (altd) HIC, Boot Interface, Mouse
EF 1IN Intr, 4B, LS/FS:10ms HS:.64ms

BO
BO3S descriptor not detected or corrupted.

|
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USB Terminology

- Class

- Pre-defined protocols to simplify drivers from common types of
devices

- Popular USB classes

Olh Interface Audio

02h Device & Communications and
Interface CDC Control

08h Interface Mass Storage

09h Device USB hub
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Lab Introduction

L £

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis,
mobileGT, PowerQUICC, Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc.,

L 4 L]
& L 4 ™ TO TA L P H AS E 48 Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, CoreNet, Flexis, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine,
> rees‘ a e Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, TurboLink, Vybrid and Xtrinsic are trademarks of Freescale Semiconductor, Inc. All

other product or service names are the property of their respective owners. © 2012 Freescale Semiconductor, Inc.




PRt
Lab Set Up

Physical Set Up

Beagle USB 480
Protocol Analyzer

Host e
Computer Kinetis Tower

— Ribbon Cable
Beagle 12C/SPI
Protocol

Al EEPROM Activity
Board
Aardvark
External I2C/SPI Host
Power Adapter
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Lab Set Up

Logical Set Up

SPI Bus

TWR-K60N512

Aardvark [2C/SPI Beagle I12C/SPI
Beagle USB 480 Host Adapter Protocol Analyzer
Protocol Analyzer

USB

PC
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:.aO Set Up

Final Product Design

- TWR-K60N512 fetches a record from the SPI EEPROM on
button press

- TWR-K60N512 sends record over CDC USB and displays on
host

USB TWR- SPI
K60N512

Board

- Button Behavior
- SW1: Displays next record

- SW2: Displays previous record
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Programming the EEPROM
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Programming the EEPROM

- Objective: Introduce the Aardvark I2C/SPI Host Adapter and
Flash Center Software

- Task: Use the Aardvark I2C/SPI Host Adapter and Flash
Center Software to read and program the SPI EEPROM

AR
M{JSV‘

)
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Programming the EEPROM

Configuring the Aardvark 12C/SPI Host Adapter for use

Status

1. Open the Flash Center Software

Ready.

Device Control

2. Click on Add Adapters N Tadphd eiag

Capadity: N/A

3. Select Aardvark 12C/SPI Host Adaptel” v X

Adapters

4. Click Add

Select Programming Adapters:

Aardvark Software: ( Header 5.00 / DLL 5.01 )
Cheetah Software: (Header 3.00 / DLL 3.00 )}

Port  Type FW HW Serial Number
0 Aardvark I12C/SPI 3.50 3.00 TP2237-179517

Tip: Use the centrol or shift key to select multiple adapters.

Refresh ] [ Cancel ]
&
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Programming the EEPROM

5. Turn on the Target Power button

6. Click on Choose Target to specify which part you will be
using

File Adapters Operations Help

2 RE 8&O

00000 o004
Read 1024 bytes succeeded.

Device Control 00020 00 1

Target: Atmel AT250804 00030 00
00040 00 {
Bit rate: W 3 8000kHz ~ 00060 00 {

I2C Slave Address:

Adapters

1[¥] Aardvark 12C/SPI

< |
Clear
Transactio
Index
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Programming the EEPROM

7. Select SPI EEPROM under Device Type

8. Under Manufacturer, select Atmel

9. Under Part Number, choose AT25080A

10. Click OK

L £

Z “freescale"

Select Target Device:
Device Type: Manufacturer; Part Number:
All AT25010A
===\=Tal¥ AT25020A
ataryst Semiconductor ; o=
— IC Microsystems / Xicor (AT25080A '
ISSI AT Rkis
Microchip Technology AT25160A
Renesas Technology AT25256A
STMicro AT25320A
AT25512
AT25640A
AT25P1024

Selected Device:

Atmel AT25080A 1 lGlbbyte SPI EEPROM

‘o Cancel ] [ Load Part File...
-
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Programming the EEPROM

Reading and Erasing the SPI EEPROM Contents

11. Click the Read Target icon

File Adapters Operations Help
. HOITE Lo
12. Click Erase - —
Status Data
Select OK | oo o
13. >elecC 00000 00 1
Read 1024 bytes succeeded. 00010 00
Device Control 00020 oo
14. Click Read Target again Target: atmel aT250804 (00030 00
00040 00 1
Capacity: 1Kilobyte 00050 00
Bit rate: W 3 8000kHz ~ 00060 00 f
o Slave fddrese 00070 oo
S ' 1100080 00 {
Adapters 00090 00
000A0 00
I[ZzAardvarkIZC/SPI _(!)_ITP2237-179517 00080 00
| 3000 kHz p 4 LI
Clear
Transactio
Index
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Programming the EEPROM

Writing Data to the SPI EEPROM

15. Click into the ASCII editor

16. On the first line, type Message Number 1

17. On the second line, type Message Number 2

Data

Offset 0 1 2 3 4 5§ 6 7 8 9 A B CDE F ASCIH

00000 4D 65 73 73 61 67 6520 4E 75 6D 62 65 72 20  Messace Nimber 1 o
00010 4D 65 73 73 61 67 65 20 4E 75 6D 62 65 72 20
00020 4D 65 73 73 61 67 65 20 4E 75 6D 62 65 72 20 33 Message Numbexr 3 |
00030 4D 65 73 73 61 67 6520 4E 75 6D 62 65 72 20 34 Message Number 4
00040 20 00 00 00 00 00 00 00 00 00 00 00 00 00 ¢o 00 it e e e
00050 00 00 000000000000 000000 0000000000 . v veeee vonanenos
00060 0000 000000000000 000000000000 0000 & v v vvven o veennns
00070 00 00 00 00 00 00 0000 0000 000000000000 .. v oo ooenennn
00080 0000000000000000 000000000000 0000 . . v v i i v v voeennns
00090 00 00 00 0O 00 000000 000000 0000000000 & o v v veve vonnnens
000AD 00 0000 0000000000 000000 0000000000 v v v ees o owienens
000B0 00 00 000000000000 000000000000 0000 .. v vvenenns
000CO 00 00 00 00 00000000 000000 0000000000 & v v v v v v o ewuennon -

Message Number 2

| »
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Programming the EEPROM

18. On the third line, type Message Number 3

19. On the fourth line, type Message Number 4

Data

Offset 0 1 2 3 4 5 6 7 8 9 ABCDE F ASCl

00000 4D 65 73 73 61 67 6520 4E 75 6D 62 65 72 20 31 Message Number 1
00010 4D 65 73 73 61 67 65 20 4E 75 6D 62 65 72 20 32 Messaqge
00020 4D &5 73 73 61 67 6520 4E 75 6D 62 65 72 20 =
00030 4D 65 73 73 61 67 6520 4E 75 6D 62 6572 20 llessace Number 4 J
00040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ¢o 00 4 it et enn aennee.
00050 00 00 000000000000 000000000000 0000 . v vveve voennens
00060 00 00 0000 0D 000000 000D 000000000000 & vvvveee ouuennns
00070 00 00 00 00 00 00 00 00 000000 0000000000 . v v v v v ev o oevennn
00080 0000 000000000000 000000000000 0000 . v v v v v v ouncennos
00090 00 0O 00 00 00000000 000000000000 0000 . v v v eee voeeneens
000AQ 0000 000000000000 000000000000 0000 & v evvnn o veennns
000B0 00 00 00 00 00 000000 000000 0000000000 .« vvveee enncennn
000CO 0000 000000000000 D0O00D00000000000 . . v v v v vn oo eennnos -

-~

mber 2
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Programming the EEPROM

18. On the third line, type Message Number 3
19. On the fourth line, type Message Number 4

20. Select the Program and Verify icon
File Adapters Operations Help

& li iy, O

Status

Read 1024 bytes succeeded.

Device Control

Target: Atmel AT25080A

Capadty: 1 Kilobyte
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Bug 1: Enumeration of CDC Device
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Bug 1: Enumeration of CDC Device

- Objective: Introduce the Beagle USB 480 Protocol Analyzer
and Data Center Software to view enumeration detalils.

- Task: Set up and start a live capture using the Data Center
Software to assist in fixing the error in the device descriptors.

Beagle USB 480
Protocol Analyzer

L £
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Bug 1: Enumeration of CDC Device

Configuring the Beagle USB 480 Protocol Analyzer for use
" Untitled - Total Phase Data.Cente;;E

1. Open the Data Center Software| 7= for dnsiee o e
B &P H(

2. Click Connect to Analyzer

3. Selectthe USB HS/FS/LS analyzer and click OK

Attached Devices: ) |
Pgrt Serial Number HW Ver FW ver Protocols
W 0 1126-592133 1.00 1.02 USB HS/FS/LS
- 1 1080-519040 1.00 4.01 R2C/SPI

This device is available,

1090-519040 ok || cancel
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Bug 1: Enumeration of CDC Device

4. Click Device Settings.

‘ Untitled - Total Phase Data Ceniér-

5. Change the capture protocol to USB

File -—rk’, e Visw Help

D Eq: E &)
6. Set the protocol lens to USB ‘

7. Start the capture

43 ! Settings
2LausLiv
Capture Protoco "

Frav =

| ’ [ pc | ser | use | can |

. =| [T} Click on

statisticq USB2 Bus Speed: [Auto detect v]

[¥| omit USB 2.0 packets matching Beagle's device address

USB2 Capture Mode:
@ Real-time

() Delayed-download

' Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-W\ L]
mobile tiQai ‘
- 64 |0 @ TOTALPHASE
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Bug 1: Enumeration of CDC Device
Launching the Project and the Kinetis Tower System

8. Launch the IAR Embedded Workbench b3
IAR

Embedde..

9. Click File™ Open™ Workspace

10. Open the TotalPhaseKinetisTower.work folder in
Desktop\TotalPhase\materials\kinetis_projects

11. Select the TotalPhaseKinetisTower.eww project
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Bug 1: Enumeration of CDC Device

13. Select Project = Download and Debug

14. Select Debug = Go

Add Group...
Import File List...
Edit Configurations... ngth
hase scriptol
an Remove talleng
; imInterf]
s Create New Project... nfigurs
Add Existing Project... nfigura
rms ittribut
It Options... Alt+F7
Tvpe
h Version Control System .
J_gpi HPower
0 i7c. Make F7
| | 1 _spi. Compile Ctl+F7  frssssss
E Tou{  Rebuild Al scriptd
C Stop Debugging Ctrl+Shift+D gBufl Clean
i ¢ Be Batch build.. F§ ptorTwpe
Step Over F10 Bh -feNLmef
BCl  Stop Build Ctrl+Break [tesetti
Step Into F11 B_CL oints -
< ¢ Download and Debug Ctrl+ D) gp=class
Step Out Shift+F11 —" b e
LEOOOY o a gy g - ~ =
Alnrt Cindmmnnnt B_Re :BPIO:O
FEE Make & Restart Debugger Ctrl+R & - 10
Restart Debugger Ctrl+Shift+R
85 Download 3
Open Device File '

L £

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis,
mobileGT, PowerQUICC, Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc.,

' L 4 ™ 66 Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, CoreNet, Flexis, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine,
' reesca e Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, TurboLink, Vybrid and Xtrinsic are trademarks of Freescale Semiconductor, Inc. All

other product or service names are the property of their respective owners. © 2012 Freescale Semiconductor, Inc.




r
A

A
Bug 1: Enumeration of CDC Device

Go back to the Data Center Software. You should notice the
device has gone into Suspend.

Sp Index m:s.ms.us Len Err Dev Ep Record summary
FS $ 31 2:05.005.412 11.0ms M <Reset> / <Chirp J= / <Tiny J=
FS ¢ 32 2:05.016.472 M <Full-speed=
FS $ 34 2:05085548 109 ms B =Reset= / <Chirp J= / <Tiny J=
FS $ 35 2:05.096.474 m <Full-speed=
FS $ 47 2:05.167.061 8B 06 00 [ O GetDevice Descriptor Index=0 Length=8
FS $ 61 2:05168.811 18 B 06 00 [ O GetDevice Descriptor Index=0 Length=18
FS $ 75 2:05.169.686 67 B 06 00 [ 3 Get Configuration Descriptor Index=0 Length=255
FS $ 97 2:05171.939 4B 06 00 [ O Get String Descriptor Index=0 Length=255
FS $ 111 2:05172.814 18B 06 00 [ O Get String Descriptor Index=2 Length=255
FS $ 125 2:05.173.941 18B 06 00 [ 3 Get String Descriptor Index=3 Length=255
FS $ 139 2:05176.815 18B 06 00 [ O GetDevice Descriptor Index=0 Length=18
FS $ 163 2:05.178.438 67 B 06 00 [ O Get Configuration Descriptor Index=0 Length=265
FS ¢ 175 2:05.185.440 0B 06 00 [ 3 Set Configuration Configuration=1
FS $ 185 2:06.217.321 0B 06 00 [ O Set Configuration Configuration=0
FS $ 195 2:05.217.819 OB | 06 00 [ @ INtxn
FS ¢ 200 2:06246817 246ms T B =Syspend=

o
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Bug 1: Enumeration of CDC Device

- Device manager with flagged device

E: Device Manager
Action  View Help

mES @ A

=]t KRYPTOM

ﬁ Batteries

iy Computer

g Disk drives

@ Display adapters

<& DVD/CD-ROM drives

IDE ATA/ATAPI controllers
& IEEE 1394 Bus host controllers
H8 Jungo

‘% Keyboards

Wi

) Mice and other painting devices
L Modems

@ Monitors

ES® Network adapters

+
+
+
+
+
+
+
+
+
+
+
+
+

:;) Secure Digital host controllers
. sound, video and game controllers

¢ System devices
Universal Serial Bus controllers
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W ease spend the next few minutes debugging

this problem

Host
Computer

Kinetis Tower

Beagle USB 480
Protocol Analyzer

Ribbon Cable
Beagle 12C/SPI
Protocol

Analyzer EEPROM Activity
Board
Aardvark
I2C/SPI Host
Adapter
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Bug 1: Enumeration of CDC Device

Using the Data Center Software to Find the Problem

Description Txns Bytes
¢ Universal Serial Bus
4 ¢ USB20 32 308
14. GO back to the Data Center Software| “ * Horewe vevce 0 Guioxo, 5 24
> USB-UART (9) (Busldx:1) 27 274
¢ USB 3.0 0 0

Statistics Enumeration
=

15. Go to the Bus pane

Product USB-UART
Serial Number TEST_1.1
\ Manufacturer <not available>
Class Communications and CDC

Control

| ox15a2 0xa50f 00 11|

m

Configurations
Config 1 Self Powered, 100mA
oTG none / corrupted
MS, ATAPI, CBI with no
IF 0 (alt 0) command completion
interrupt
Intr, 32B, LSIFS:2ms
S HS:250us
CDC Data, 0, No class i
et specific protacol required
EP2IN Bulk, 32B, FS:0ms HS:0us

EP30UT Bulk, 32B, FS:0ms HS:.0us

BOS descriptor not detected or corrupted. |

L £
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Bug 1: Enumeration of CDC Device

Using the Data Center Software to Find the Problem

Description Txns Bytes
¢ Universal Serial Bus
Select the USB-UART devi i e '
16. SelecC e - evice o0 Ui , o 5 5
I 5 4
0
17. Click on the Enumeration tab z
Product USB-UART
Serial Number TEST_11
| Manufacturer <not available>
Communications and CDC
Hlans Control ‘
| ox15a2 0xa50f 00 T |8
=
Config 1 Self Powered, 100mA
oTG none / corrupted
MS, ATAPI, CBI with no
IF 0 (alt0) command completion
interrupt
Intr, 32B, LSIFS:2ms
S HS'250us
CDC Data, 0, No class
i tatl) specific protocol required
EP 2IN Bulk, 32B, FS:0ms HS:0us
EP30UT Bulk, 32B, FS:0ms HS:0us
BOS
| BOS descriptor not detected or corrupted. =
Bus [ LiveFilter | Info |
< Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis,
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Bug 1: Enumeration of CDC Device
18. Go to the Data Transaction Window

19. Scroll to find the second Get Configuration Descriptor
packet

20. Click on the packet

OQHORoO ced

Py H B8 b saw -

o i il i e b OV SetAddress Address=08

. ' o w“ e £7 [27 SOF] [Frames: 100 - 126]

b [ b S N S Owowstyn Dot b [} GetDevice Descriptor Index=0 Length=18
ae ua sdpideig ) Fobestfsaiond £ [5 SOF] [Frames: 127 - 131]
- .- . iyt > () GetConfiguration Descriptor Index=0 Length=255

“E ; :; v: » £7 [3 SOF] [Frames: 132 - 134]
(s - ‘ " ’_» b () Get String Descriptor Index=3 Length=255

1 - = £ [5 SOF] [Frames: 135 - 139]
1 e - > () Get String Descriptor Index=0 Length=255

e - £ [4 SOF] [Frames: 140 - 143]
S o1 b ¥ Getstring Descriptor Index=2 Length=255

oot bt 1 5 £ [5 SOF} [Frames: 144 - 148)

> () Get Device Descriptor Index=0 Length=18

[Frames: 149 - 150]

Index=0 Length=265
[Frames: 151 - 152)

Cnnfinuratinn=1
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Bug 1: Enumeration of CDC Device

21. Go to the Info tab

22. Note the binterfaceClass description

@ interface Descriptor

bLength

bDescriptorType
binterfaceNumber
bAlternateSetting

9
INTERFACE (0x04)
0
0

CBI with no command completion

binterfaceProtocol interrupt (0x01)
iinterface Not Requested (1)
L

L 4
Z “freescale"

Navigator
Get Descriptor il
u ééneral Radix: mm |
Timestamp 2:56.815.689.100
Duration 142750 us
Length 67 Bytes
o éoﬁﬁgumﬁon i)escriptor
bLength 9
bDescriptorType CONFIGURATION (0x02)
wTotalLength 67
bNuminterfaces 2 —
bConfigurationValue 1
iConfiguration None {0)
bmAtftributes Reserved 0
. RemoteWakeup Not
bmAftributes RemoteWakeup Supported (0b0)
bmAftributes SelfPowered Self Powered (0b1)
bMaxPower 100mA (0x32)
8 Interface Descriptor Radix: (TR
bLength 9
bDescriptorType INTERFACE (0x04)
binterfaceNumber 0
bAlternateSetting 0
bNumEndpoints 1
binterfaceClass Mass Storage (0x08)
binterfaceSubClass ATAPI (0x02)
CBI with no command completion
binterfaceProtocol interrupt (0x01)
ilnterface Not Requested (1)
8 Unknown Descriptor Radix: ‘
| bLength X
| Bus | Liveriltff
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Bug 1: Enumeration of CDC Device

Fixing the USB Descriptor Bug

23. Go back to the IAR Embedded Workbench program

Workspace @

| RAM_128KB v|

Files &
B (F TotalPhaseKinetisTower_k60 - ... v

[ comman x
- Clcpu x
24. Open USB_Desc.h from the directory || Fecves ;
- CI1aR

[ platforms

—3 [ project

— [k FslTypes.h

— [lisrh

kB0_gpio.c *
ke0_i2c.c *
kB0_spi.c ¥
main.c x
RingBuffer.c x
— [) RingBufferh
USB.c

— ] USBE.h
USB_CDC.c

L B USB_Regh
1 Output

I TotalPhaseKinetisTower_kE0

L £
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Bug 1: Enumeration of CDC Device

25. Scroll and find the first Interface Descriptor section

26. Change the binterface class from 0x08 to 0x02 in Line 123

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

0x08, // blength
0x04, // bDescriptorType - Interface descriptor

0x00, // bInterfaceNumber - Index of the i1face (zero based)
0x00, // bAlternateSetting:

Ox01 t
bInterfacelClass - CDC Control
0x02, plRnCerralesStiblla - abstract Control Model

0x01, // bInterfaceProtoceol - AT Commands: V.250
0x01, // aI

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis,
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Bug 1: Enumeration of CDC Device

Verifying the Solution

27. Select Project => Make_ Restart _Debugger

d \Warkhe

B Add Group... |
= Import File List... |
|| Edit Configurations... 4
Remove 1
e
Create New Project... &
Add Existing Project...
>
- Options... Alt+F7 B4
v 5 o4
—  Stop Debugging Ctrl+Shift+D SO L “
02, 2 3 Make F7
|
Step Over F10 ?3 Compile Ctri+F7
Step Into F11 pi. Rebuild All
Step Out Shift+F11 i
N B L L R uft Batch build... F8
Stop Build Ctrl+Break
cC
to Download and Debug Ctrl+D
= Wn )
o Make & Restart Debugger Ctrl+R g

L £
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Bug 1: Enumeration of CDC Device
29. Go back to the Data Center Software

30. Go back to the Bus pane and select the second USB-UART

device | S
Description Tuns  Bytes
¥ Universal Serial Bus
4 % USB20O 352 177
Unconfigured Dewice (0) (Busldx:0) 10 63
RIS LT 27 274
USB-UART (9) (Buskdxc2) 2835 |
& USB 30 0
Satistics Enumerabon
-
Produdt USB-UART
Serial Numbes TEST 11
Marufacturer “not availaties
Class Commurications and CDC Canarol
vip P Hew ush
01532 Ceassor 00 11
Coofguriations
Config 1 Self Powered. 100mA =
o016 nane / cofmupted
CDC Cirt, Abstract Control
IFO(anD) Model AT Commands: V.250
atc
EPIIN Intr. 326, LSFS 2ms HS 250us
COC Data, 0, No dass specific
IF1 (et tooo! required
EP2IN Bulk, 328, FS0ms HSOus
EP3IOUT Butk, 328 FS0ms HSOus
BOS desoriptor mot detected or conupled.
Notes
- Bus | UveFiter | mfo
& Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis,
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Bug 1: Enumeration of CDC Device

31. Go back to the Device Manager

5 Device Manager Bl(=] [3__(|
File Action \Wiew Help

N FHE 2

=] et KRYPTON

Ll

Computer
g Disk drives
§ Display adapters
i DVDJCO-ROM drives
i=%) IDE ATA/ATAPI controllers
% IEEE 1394 Bus host controllers
B& Jungo
‘z Keyboards

) Mice and other painting devices

Modems
& Monitors

E Metwork adapters

+
+
+
+
+
+
+
+
+
+
+
+
+

\;) Secure Digital host controllers
®. sound, video and game controllers

iy System devices
Universal Serial Bus controllers

L £

Freescale, the Freescale logo, AltiVec, C-5, CodeTEST, CodeWarrior, ColdFire, ColdFire+, C-Ware, the Energy Efficient Solutions logo, Kinetis,
mobileGT, PowerQUICC, Processor Expert, QorlQ, Qorivva, StarCore, Symphony and VortiQa are trademarks of Freescale Semiconductor, Inc.,
Reg. U.S. Pat. & Tm. Off. Airfast, BeeKit, BeeStack, CoreNet, Flexis, MagniV, MXC, Platform in a Package, QorlQ Qonverge, QUICC Engine,

X 78
reesca e ™ Ready Play, SafeAssure, the SafeAssure logo, SMARTMOS, TurboLink, Vybrid and Xtrinsic are trademarks of Freescale Semiconductor, Inc. All
' other product or service names are the property of their respective owners. © 2012 Freescale Semiconductor, Inc.




Bug 2: SPI Programming
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Bug 2: SPI Programming

- Objective: Introduce the Beagle 12C/SPI Protocol Analyzer and
establish communication with the Kinetis Tower from the host
PC

- Task: Use the Terminal Window application to connect to the
COM port exposed by the CDC USB device

® £
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Bug 2: SPI Programming

1. Go back to the Device Manager and select Ports

2. Please note your number after the “COM?”

3. Write this number down

L £

Z “freescale"

I Device Manager

File  Action View Help

W EHEE 2 A

=)

= 2 KRYPTON

Y cateres

»_—; Computer

wge Disk drives

§ Display adapters

i DVDJCOD-ROM drives

=} IDE ATA/ATAPI controllers

+| & IFEE 1394 Bus host controllers
+-EE Jungo

+-e Keyboards

+ f‘_;. Mice and other pointing devices
- L Modems

¥ § Monitars

I e O Oy Oy B

= # Ports (COM &LPT)
¢ Freescale COC Device (COM

+ u!-; Secure Digital host controllers
+- @), Sound, video and game controllers

+|- iy System devices
+ Universal Serial Bus controllers
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Bug 2: SPI Programming

Communicating using the CDC Device

4. Open the Kinetis Toolkit by clicking Start > Programs > P&E
Toolkit > Utilities > TerminalWindow

5. Select COM#, where # represents the number written down
previously

6. Click Open Serial Port

Port: [EEME

SEUTe i 115200

Bits: m

Z “freescale" 82




Bug 2: SPI Programming

7. Click on one of the two blue buttons located on the board

8. Click the buttons a few times. You may receive a message
like this:

W Terminal Window application v2.00

Port: (eeltk P&E Homepage Duplex:

pE Baud : ] - Download Fxle to ComPort
S Parity : e Char Delay (ms) : -
micro Bits: Open. EOL Delay (ms) :

Terminal Window: Clear Window ’

message number
message number
message number
message numbher
message number
message number
message number
message number

ok ok ek ok ok ok ek ek

£
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Bug 2: SPI Programming

Configuring the Beagle 12C/SPI Protocol Analyzer for use

9. Open another instance of the Data Center Software

" Untitled - Total Phase Data Cente@

Editt & =W Help

10. Click Connect U % & _._ A | B

Sp Index M:s.ms.us.ns Len

11. Connect to the Beagle 12C/SPI Protocol Analyzer

<
@' Connect Pl X
Attached Devices:
Po,rt(s) Serial Number HW Ver FW Ver Protocols
0 1095-572992 1.00 4,20 12C/SPI
1 1126-591281 e s USB HS/FS/LS
4 ™ i o
This device is available.
Disconnect [ OK ] [ Cancel J

“freescale" 84
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Bug 2: SPI Programming

12. Go to Device Settings
. SPI_wamps® cay

13. Select SPI in the pull down menu |
[ | Target Power

14. Change the sampling rate to 50 MHz | *oe

15. Change the protocol lens to SPI o, T
‘S‘Fallingedge(Mode 1, Mode 2) '/_\' _\—/-

16. Start the capture b

“ Untitled - Total Phase Data Cente;m

File

SENE A

|T
_L

L_J n fr Zel

E

f=ly
—rgy

Sp Index Mm:s.ms.us.ns Len
Z “freescale-

it, Be MXt E
SSL \ g SMARTMOS Turbounk \/yb rid ar dx
roperty of thei © 2012 F

emicon




Bug 2: SPI Programming

Finding the SPI Bug

17. Click the buttons on the Kinetis Tower

18. Observe the behavior in the Data Center Software
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Bug 2: SPI Programming

Debugging the SPI EEPROM

- SPI EEPROM size = 1 kilobyte

- Understanding read format
Opcode

Data

Data Data

read:

- Use the Data Center Software to debug
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Bug 2: SPI Programming

Solution

- Address has the wrong endianness

13 0:05.151.071

962 us

19B

4 I Transaction 0300 1000 0000 Q06D 0065 00732 0073 0061 0067 0065 0020 0O06E..

14 0:05.151.071
15 0:05.151.071

962 us
962 us

19B
19B

T MOoSI
w MISO

03 10 00 00 00 OO OO OO OO OO OO OO ©0O0 OO0 0O 0O 0O OO0 00
00 00 00 6D &5 73 73 61 &7 65 20 €E 75 €D &2 &5 72 20 31
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Bug 2: SPI Programming

Solution
- Original code (in read_eeprom) in Line 84

// Message address
uintlo t addr = 0x10 * msg 1ndex;
* (uintleo t) (&out datall]) = addr;

- Modified code

// Message address

uintleo t addr = 0x10 * msg 1index;
out data[l] = addr >> 8;

out data[2] = addr & Oxff;
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Feature: 12C LEDs
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Feature: |12C LEDs

- Objective: Use the buttons on the Kinetis Tower to control the

LEDs

- Task: Use the Total Phase tools to prototype the advanced
feature for the 12C LEDs and then implement on the Kinetis

Tower
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Feature: 12C LEDs

Configuring the Data Center Software to run an 12C capture

1. Go back to the Data Center Software running SPI
2. Stop the capture
3. Clear the transaction window

4. Change the Device Settings and Protocol Lens to 12C

[\7_} Show
d Untitled - Total Phase Data Center

Bus

.D @ al m . . 7-bit Addi e
Protocol Lens: = || 10-bit Adq
L] x (V] Read ) ’]‘ B . @

i_ Sp Index Mis.Ms.Us.Ns Err  Dey
| 0 0:00.000.000.000
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Feature: 12C LEDs

Configuring the Data Center Software to run an 12C capture

1. Go back to the Data Center Software running SPI
2. Stop the capture
3. Clear the transaction window

4. Change the Device Settings and Protocol Lens to 12C

5. Start the capture S
P " Untitled - Total Phase Data Center @
File Edit vahvze el
T I .1
| Sp Index M:s.ms.us.ns Len
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Feature: I12C LEDs

Configuring the Control Center Software for use

6. Close the Flash Center Software

7. Launch the Aardvark GUIl.exe to open the Control Center

Software

8. Click on Configure Aardvark Adapter‘

9. Select the device and click OK
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g

-

@ Configure Aardvark Adapter

Configure Aardvark Adapter
Select an Aardvark port

Select a Mode

" S @ 12C - 5P1
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) GPIO Only
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Refresh List
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Feature: I12C LEDs

Understanding the 12C Lights

- Command structure for communicating with I12C LEDs

INnit;

Updating:

® £

Z “freescale"

Addr

Cmd Data

0x38

0x03 0x00

Cmd Data

0x01 OxHH
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Feature: |12C LEDs

Configuring the Control Center Software for use

10. Type in the slave address 0x38

Master

12C Control Bitrate 400 v kHz

Slave Addr: 038 | ()

Master Write

Message

Clear || Load || Save

Master Read
Mumber of Bytes: &4

or Hex: enter "Ox.._.")

Features: || |10-Bit Addr Combined FMT [ No Stop

< Master Write

Master Read
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Feature: I12C LEDs

Initializing the LEDs

11. Type 03 00 in the message box.

12C Control
Master | Slave

Bitrate 400 * kHz

Master Write

Message

Clear || Load ||

Save

Master Read

Mumber of Bytes: &4

Slave Addr: 038 | (For Hex: enter "0x....")

Features: | | 10-Bit Addr | | Combined FMT [ | No Stop

G}

Master Read

12. Click Master Write
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Feature: I12C LEDs

Understanding the 12C Lights

- Command structure for communicating with 12C LEDs

INnit;

Updating:
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Addr

Cmd Data

0x38

0x03 0x00

Cmd Data

0x01 OxHH
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Feature: |12C LEDs

- Function to communicate with 12C slaves:
- Call i2c_write (uint8_t slave addr, uint8 t *data, int len);

- Implement:
- static void init_leds()

- static void set_leds(u08 index)

- Observe implementation with Beagle Data Center software
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Feature: I12C LEDs

Solution

13. Implement init_leds and set_leds in main.c

void 1nit leds () {
uint8 t datal2];
data[0] = 0x03;
data[l] = 0x00;

12c write(0x38, data, 2);

void set leds (uint8 t wval)
uint8 t datalZ2];
data[0] = 0x01;
data[l] = ~(0x01 << wval);
12c write(0x38, data, 2);
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Feature: 12C LEDs

Verifying the Solution

14. Select Project —-> Make_ Restart

= Add Files...
15. Select Debug —» Go 0 | o i
- Import File List... |
| Edit Configurations... 3
16. Press Switch 3 | Remove §
Create New Project... &
=
1DE Add Existing Project...
' - - = Options... Alt+F7 ;l
Debug | Yisassembly JTAG Tools Window | i
— e Version Control System L |
i Make F7 i
3 Break ?: Compile Ctrl+F7
g ] pi. Rebuild All
B ; : uff Batch build... F8
Bz St0p Debugg'ng Ctrl+Shift+D Stop Build Ctrl+Break
iy ! oC
Step Over F10 £ ol Download and Debug Ctrl+D
ol G P S r114 e
ri+Shift+R
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Thank You

Don’t forget to fill out the evaluation form.
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