SD Card training with the Flexis ™ JM family and
the DEMOFLEXISJMSD card
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Agenda

» Introduction to Flexis JM Family
» USB and Software Stacks

» SD Cards

» FAT-lite

» Practical examples (Hands on)
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The Flexis™ USB Family: JM128 and JM60
2.7—5.5V operating range COIdFire V1 and SOB JM

Sgtemory

48MHz S08 or ColdFire V1 core 15::1: 12;;_' ﬁsfgt
Fa b |
24MHz bus frequency ADC| S | il

Up to 4KBytes SRAM; Up to 60KB flash ColdFire® V1
ColdFire V1

50.33MHz S08 or ColdFire V1 core s08
25.16MHz bus frequency

Up to 16KBytes SRAM; Up to 128KB flash

CORE
SELECTION

CAN ColdFire®*V1: USB OTG

508: USE device

PERIPHERALS

(ColdFire
anly)

ColdFire®* v1—128K ColdFire® v1—16K
» Features FLASH MEMORY
2x SCI, 12C, 2x SPI sna_ﬁm{ S08—4K
8 channel KBI

16-bit timers: 1 x 2-ch, 1 x 6-ch T
12-bit 12 channel A-to-D converter PURPOSE e o
Analog comparator ciock  JiCostiire

Up to 51 general purpose 1/0O
Multiple Purpose Clock Generation

GENERATOR | ©nly)

PLL

FLL ;

On-chip oscillator ColdFire JM128 Packages
External crystal support 80LQFP, 64LQFP, 64QFP, 44LQFP

Integrated CAN Module (ColdFire V1 only)
Cryptographic Acceleration Unit (ColdFire V1 with 80LQFP only)

S08JM60 Packages
» Complete USB Solution 64LQFP, 64QFP 48QFN, 44LQFP
Integrated Full Speed USB device (S08) or USB on-the-go (ColdFire V1)
Complimentary USB SW Stack Temperature Range
CodeWarrior for Microcontrollers JM60 -40C to 85C JM128 -40C to 105C
Processor Expert
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USB and Software Stacks
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USB Layers

Device subClass Host Side Device Side

 HID: Joystick, Mouse, Keyboard, etc «—
 MSD: Hard Disks, Thumb drives, etc
« CDC: All communication related devices

Device subClass ymmmms Device subClass

Device Class

« Human Interface Devices

» Mass Storage Device

« Communication device class

USB Module

 Bulk Endpoints

* Interrupt Endpoints T T
* Isochronus Endpoints

« Control Endpoint

Physical Interface Don’t waste Time anymore!!
« Internal Layer 1 & 2 are provided in Flexis JM family
* External Stacks handle layers 3 & 4

Device Class ,mmmms Device Class

Just care about Layer 5!!!
1

2 7

L 4
& C 4
Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks L 4 fr ee sc a le ™
of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. © Freescale Semiconductor, Inc. 2006. semiconductor



-]
Freescale USB _LITE Stack by CMX

Flexis JM USB_LITE_CMX

USB Host Support USB Device Support

HID HID HID HID
Keyboard Mouse Keyboard Mouse

CDC

HID to

Joystick

HID

Mass storage BoySticK

Direct interface to CodeWarrior IDE

reescale CodeWarrior

ColdFire V1 CMX stack: support USB host/device/OTG, used for MCF51JMxx
S08 CMX stack: Support USB device, used for MC9S08JMxx
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USB_Mini stack for MC9S08JMxx from Freescale

Additional to the CMX stack, Freescale provides a
second complimentary and open source USB Mini : L
stack. USB Device Applications
» Freescale USB Driver + PC Driver + GUI’s

- USB Driver Designed for JM60 Device

- Freescale USB PC Driver
- WinUSB

- GUI

= Demo code (VB .NET) .
» Applications Freescale USB Driver

- HID Class (Mouse demo)

- General Application
= USB - SCI/SPI/IIC Bridge
= USB Data Logger

»USB BOO’[ Loader Bootloader
- Update Firmware by USB
- Project template and library are provided

HID Class

Data Logger Mouse

" Protocol Bridges
#  Data Acquisition

*  Accelerometer

&v‘ S08JM60 Applications Menu
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Read and Write SD Cards using SPI Module
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SD Cards

SD card is currently the most popular storage card in the market
* Low Cost
* Low power consumption
« Easy Handling High-end producits!
* Portable High-performance processors!
 High capacity

Samisk &

Semullisk

ultrar

¥ Lock 2.0cs

Sandisk 4
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Low-end MCU

What happens with large amounts of data in low end MCU
Probably use an external serial flash (SPI,IIC,etc) right?

O -

Problem: MCU is needed for external access to data in memory!

Why not use a removable memory like SD Card?

8 bit MCU with SD card Support?

O
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SD cards in Low end devices

Sound generator

» Store wav files in SD card

- )

Low Pass

8 bit MCU Filer

» Use PWM’s to generate audio
signal (No DAC’s needed)

» To change sounds (music) only

need to replace the SD card MCU Requirements
» Low power consumtion 1 SPI module - 4 pins
1 PWM output - 1 pin
1 timmer - NA
* Low Cost
e e o s e vt Somcarston o 210 =" freescale-

semiconductor



SD cards in Low end devices

Data adquisition

» Acceleration (inclination)
» Proximity

» Humidity

» Light

» Wind speed

» Pressure

» Speed

» Data network

» Etc

Freescale
8 bits MCU
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SD Card Operation: Physical layer

» SD Card may communicate in 4 bit mode or SPI.

- SPlis, by standard, forcibly supported by SD and mini SD but not
necessarily by Micro SD.

- SPI mode was developed specifically to support MCU.

» Physical layer for SPI:

Write protect «——

-
e BILTNE : S : . SDpresent +—— S |

v

T —7%/_\—//_5 \_7/_\_]{_\_/[_\__ !ﬂ{?ﬂ" ﬂ pa

£
¥
Ma3I \( >_ > )( —( —[ >
(MASTER OLT) ¢ N SD Memory o T |
- G --
wel® - K K K A X )
[SLAVE OUT) L i\ \_5( A
e— »
550UT \ 4 gl
{MASTER) it (e Vi
)
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Communicating to the SD Card with an SPI module

» S08 MCU have SPI modules that are fully compatible with the SD
card SPI mode.

» Master mode, clock baud rate, polarity and phase are all
configurable with the SPI module registers.

><—9—
3.3V cs i =
MOSI &—2| g
3 =
: 8
ua SD_CLK L A =z
_ MISO ({—1 2'5&
MISO—34 ] preoMIsC2/ADRO . co=
- r-.-LOb| 39 ] PTE1/MOSIZ/ADP o
SD_CLK ¢— 36 PTEZ'SPSCE2/ADPZ2 ke
CS¢{—=21| pTBx/S52/ADP3
5D CARD
DETECT
PTE?
PTE&
Write
FProtection
R
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Additional SD card Signals

» SD card requires two extra signals for
proper communications:

- WP: write protect.
= Connected to the MCU port (internal pull-up),

it provides the capability to detect if the “Lock™ 2 foar:
. . . - Cs CD/DAT3 =
switch in the card is on. T o8 2] cuo :
oo LS
MISO ({— 1 Ei?ﬁ o=
- Card detect L S an 858
= Provides the signal to detect connection of an ylil
SD card in the socket. '
5D CARD
DETECT
T
Write
Protection
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SD Card Operation: Logical layer

» Command driven interface

from from data from card Next
host card to host Command w
to carﬁ to host
Dataln Eﬂmmﬂﬂd ................................................ command .
DataOut- - response | datablock ICRC - -

CMD24 Yes [31:0] data R1 WRITE_BLOCK  |Writes a block of the size selected by the
address'” SET_BLOCKLEN command.*

CMD25 Yes [31:0] data R1 WRITE_MULTIPLE|Continuously writes blocks of data
address’’ _BLOCK until 'Stop Tran’ token is sent
(instead "Start Block’).

CMD26 |No
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Easy to Use

SPI module: Freescale SPI/QSPI Module

SPI Driver: Initialization, 1/0 SPI Logic (SPIl.c & SPI.h)

SD Diriver: Initialization, SD Card info,I/O SD Logic (SD.c & SD.h)
User Space: Data Buffers

SPI Driver
Freescale provides this driver for free! SP| Module
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SD Card Driver

Fw— 71 SD Card API

|Tﬂ}'Fuu Chip Simulation MEE R Y SD_lﬂIt(VOld)
Files |LinkDrder|Targets| SD_erte_B|OCk(AddreSS, Data POlnter)

T Lote | Daa 8 | SD Read Block(Address, Data Pointer)
B main.c M 512 « = i
@ RTCc 13 0+ :
- SD.c 414 4 e 2l SD_GetCSD(VOId)
3 Includes 0 o =
-l derivative.h 0 o =
-l MCAS08IMEDR 0 a =
A SPLh 1 0 =
-l FslTupesh 0 0o =
- RTCH 1 0 =
! Canfig.h 0 0=
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FAT-Lite Library
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Connectivity!

Share!! music, video,

Photos, files

File System

Different devices
Speaking the same language
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FAT crash course

What is it?
- The File Allocation Table is a series of addresses that is accessed as
a lookup table to see which cluster comes next.

- Cluster is single unit of data storage at the FATxx file system logic
level.

Developed by Microsofte
- FAT12 developed in 1977
- FAT16 developed in 1987
- FAT32 developed in 1996 (when Windowse 95 came out)
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FAT File system basic structure

Master

Boot Storage device & file system information

Record

Reserved Reserved by file system
Space

— Cluster information table 1

(copy2) Cluster information table 2 (copy)

Root

Directory Files & folders structure

Data Clusters
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FAT versions

FAT12
- 212 FAT entries
- 32 MB volume size
- 0.5 KB to 4 KB Cluster Size

FAT16
- 216 FAT entries
- 2 GB volume size
. 2 KB to 32 KB Cluster Size

FAT32
. 228 FAT entries
- 8 TB volume size
- 4 KB to 32 KB Cluster Size
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FAT16 & FAT32 support (8 bit)

FAT32 support

» Large amounts of RAM for 32 bit FAT handling

» All cluster/Sector/size algorithms are 32 bit math operations
» Code Size will increased

» More CPU load / more power consumption

FAT16 support

» 16 bit FAT handling is easy for S08 arquitecture

» Cluster/Sector 16 bit operations, 32 bit size algorithms
» Less amount of program memory is needed

» CPU load is for user application not for FAT driver

» Low power operation (less CPU load)

Remember:
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Directly to a PC!

SPI module: Freescale SPI/QSPI Module

SPI Driver: Initialization, I/O SPI Logic (SPl.c & SPI.h)

SD Driver: Initialization, SD Card info,l/O SD Logic (SD.c & SD.h)
FAT Driver:  File Open, File Write, File Read functions (FAT.c & FAT.h)
User Space: Data Buffers

FAT Driver

How to change drivers?

SPI| Module

names are the property of their respective owners. e Semiconductor, Inc. 2006.
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Software Interface Layer

b - {} - M- [~ of - Path: | D:\Projects\DEMOFLEXISJMSD\DEMOFLEXISJMSD_DataLogger\Sources\Fat.h

Fifndef _ Fat
#define _ Fat_

/n Tncludes » Transparent communication

finclude "F=slTypes.h"

. . between layers

<% Includes =~
#include "SDoh" <« S0 Card Driver

<# Storage HIL -

#define GetPhysicalBlock(d, B) (woid)5D Read Block(A.B):
#define StorePhysicalBLock (A B} {vold)SD_WUrite Block({i. B):
s /
# -

b - {} - M- [+ d'- Path: |D\Projects\DEMOFLEXISIMSD'\DEMOFLEXISIMSD_Datalogger Sources\SD h

#ifndet _ SO
#define  SD

<% Includes *7

#finclude "F=l1Types h"

Including your own driver

<% Includes *®7

#include "SFI . h" <+ SPI Driver]
<% HIT =~
#def ine E=eadSFPIBvte SFI_Receiwve_bwte

#define WriteSPIBEvte SFI_Send byte

3636363 3636 36 3636 3 3636 3 3636 36 36 36 3 36 36 36 36 3636 36 36 36 36 3636 33636 36 36 36 36 36 36 36 36 3636 36 3636 3 3636 3 66 M E NS
636 36 3E I3 3E IE-IE I 3636 I IE-IE I IE IE IEIE IE IE I IE-IEIEIEIE I IEIE I IEIE I IEIE I IEIEIEIEIEIE I IEIE I IEIE I IEIE I I IE I
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T
FAT-lite Driver

[ D¥ Pe Mutin Cyolone Fo = | 6 1B 9 < F AT A PI

Files | Link Order | Targets|

% | File | Code | Data |4
¢S K FAT Read_Master Block(void)
, B = 1 FAT_FileTableSearch(FileName,Function)
i JU5e 1 FAT_File_Write(DataPointer, Size)

FAT File_Read(DataPointer)

A 5D.c 411
FAT_Close(void)

v N
EER Inchudes

Bl dervative.h

- Bl MCIS02IMED R
B 5Pk

- ADC.h

- Fath

-~ FelTupes.h
- RTC.h

B 5Dk

- Config.h

o e e e e e e e s e
e e e e e e e e s
LI )
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Using USB, SD Card and FAT
on Flexis MC9S08JM60

Practical examples
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Hands on

» SD Card Reader demo
» FAT demo using USB terminal
» Data logger example

DEMOFLEXISJMSD board
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SD Card Reader

This example shows how to implement a commercial SD Card reader using the
Flexis JM microcontrollers

Host system (PC) send the blocks that

the native file system needs. In other Application Bridge

words, the microcontroller is a logical

bridge between host file system and USB Driver SPI Driver
external physical memory USB Module SPI Module

|
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What’s inside SD Card Reader

« Open CodeWarrior 6.x (6.1 and above)

» Open project SD Card Reader project

_loix]
File Edit Wiew Search Project Processor Expert  Device Initialization  Window  Help
I B=0 4 R B FE EE §LRCE BN RERE
F = I =l
Sou rce I es SD_Reader mcp l
[ D Pue Mutiink/Cyclone Pro | {58 ¥ ¥ B
- . . Files | Link Order | Target
Main main routine [k e ve]
# | File | Cods | Data [W |-
USB_Handle USB Layer control =S ZE 1+
sScSi & B USE Hondiec 319 1068 + =l
process Mass Storage and SCSI g SCSI_Process.c 1054 58 » =
- -l SPl.c 43 o« =
SPI SPI driver e -
. -l derivative.h n o =
SD SD Card Driver @ MEsoR MO 0 o0
B FelTvpes.h ] I =l
M SPLh 1} 0 =l
@ S0k 0 a =
M USE_Handle.h i} a =
M USE_Desc.h n o =
@ SCS|_Processh 0 1] =l
{23 Libs 13460 247 » =
{7 Project Settings 132 B o+ =
20 files 16174 3369
4| | 2
| 4
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Downloading SD Card Reader...

SD_Eeader. mcp I

[ D Puc mutiink/cyclore o~ G 180 % H B Mo Clic on “Debug” icon

Files | Link Order | Targets |

Clic “connect” on PEMICRO

..................... Hﬁt'sirﬁf:"""'l"""?\_h'l:l'rf'"'I'""""""""" .
[V ShETrtimeedislsadakers=atEm pting to cortact target [Othenwize only display on Eror) ConneCtlon manager
M Erase and Program Flash? =10] x|

Load image contains flash memory data. Erase and Program flash?

Load the new project in memory

V‘ Tes

il True-Time Simulator & Real-Time Debugger D:'.Projects’,DEMOFLEXIS
Eile Wiew Run  MulkiinkCyclonePra ComppemeQt  Source Window  Help

U||@| %[5 “E‘|¥7‘ -»|M:..|.tr:].a~|-.|.|.g.| ...................... Run the application
Bire 4

|D:4Projects\DEMOFLEXISJMSDMDEMOFLER SIMSD_SDCard_Feadert\Soucesima

f*#**###**###**###**###**##**##***##***##***##***##***##1
o i o i il i el i il il il e ol ol e ol i e i i e ol i e i Ol o i

* Puncitons
e i i e i i i i i e i il i e
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SD Card Reader - Result

Did you hear the USB sound?

Open a Windows Explorer

& Laptop =101 x|
File Edit Wiew Fawvorites Tools  Help ,r?""

@Back i @ ’ IE L:-f :\i‘ | ‘J:\"' Search L_"I—:J Folders | !._5 ,_.i} x ?
A new Removable Disk has Aress [ 3 Leptop T80
Been placed Folders ® | | Mame Eree

@ Desktop - Hard Disk Drives
B My Documents

. . [ S SYSTEM (C:) Local Disk
Open it, and drag & drop files |~ 3 “DATA 01)

e SYSTEM () LogslRIsk
In It ! w-l DATAED:) Devices with Removable Storage
ik DYDJCD-R Drive (E:)
S SD_CARD (F:) T

ea DYDJCD-RW Driv
S SD_CARD (F:)

D Drive
Removable Disk,

E}' Contral Panel <

.:j My Mebwork Places
2l Recycls Bin | |4] | N
|4 objects | 5

| j My Cormputer
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FAT Demo Using USB Terminal

The purpose of this demo is:

« Read/Write files in the SD Card using FAT-lite driver
» Use the USB CDC class to emulate a PC COM port

Menu application

What we need? USB Driver
SD card driver USB Module
FAT16 driver

USB / CDC class drivers

SPI Driver
SPI Module

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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Formatting the SD card to FAT16

Before start, let’s format the SD Card using the SD Card Reader Demo

MName | Tvpe
Hard Disk Drives

S SYSTEM () Local Disk,

= DATA (D) Local Disk. . 20 x|
Devices with Removable Storage C h an g e to FAT Fl |e SySte m

Zaparciky:
~
A DYDJCD-RW Drive (E:) CD Drive ~ o - |9¢s M =

Explore able Disk SN o - File system
Oper > :
Command Prompt Here
earch Allocation unit size
Scar For Wi IDEFauIt allocation size j

can For Viruses. ., . .

Use Quick format option yolume label

Shari d 5 i .

.arlf-ug and Security - I S0_CARD

&3 WinZip ] ~ - -
=~ Farmak apkions
Sromat. | ~ o [Fomew

Eject ¥ Guick Format
cut [T Enable Gompression
Cu ™| Create am M5-DOS starbup disk

opy
Create Shortout |
Renarme
Properties ] e e e e - > Skark I Close

<&
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RI=IE

File Edit Format WYiew Help

This s a basic test of FAT

kil

2l

-

A

Create TEST.txt file, write something
in it and save it in the SD Card

SD Card content must be

Files for Labs

1o/
File Edit Format View Help
Log file =]

-

|4 H

Create LOG.txt file, write “Log file”
in it and save it in the SD Card

=

Fle Edit Vew Favorites Tools Help

@Back - o - I.E lj J|p58arch

Address |=n- Fi, j -
Folders % | [ mame =
(& Desktop = || El TEST bt
[} My Documents [ LoG.txt
= 52 Laptop
S SYSTEM (C:
EEEEEEEN * ( )

“go DATA (D)
2 DVDJCD-RW Drive (E:)
“#* SD_CARD (F!) b
E} Control Panel
‘ﬂ Iy Network Flaces

2l Recyde Bin ~|l4] | |
|2 objects |D bytes | j My Computer 5
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N
What’s inside FAT/CDC demo

» Open project CDC Reader project =

File Edit Wiew Search Project Processor Expert  Device Initializationlﬂindow Help

=4 EXEBAY EEE S KL W BER:
M

CDC_FAT .mcp I

ITW’ PEE Multilink/Cyclone Pro j i B % @ %
Sou rce FI Ies Files | Link. Drderl Targetsl
# | Fie | Code | Data |4 [
El-ﬁlg.ources 3925 1990 + = =
. . . -l main.c 104 1« =l
Main main routine 8 e o
USB_CMX USB / CDC layers iiiE i T T
. -8 5D.c 411 4 =
SPI SP' drlver E.a-ilncgs:igjative.h g g :
SD SD Card Driver B e o 0
Eﬂ o FAT _dri\I/er 35 ot c 0
_Debug terminal demo 'dlEbSSD.h 1 2 .
#{_] Project Seftings 132 E o« =
{07 USE_CMX B362 283 + &
32 files 23030 4070
1] | »]
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Downloading FAT/CDC demo

|TIH}'P&E Multlink/Cyclone Pro = | {5 {8 %/ ®C|IC on “Debug” icon

File= I'_i.“..l'.':'_':'?rl Tornate |

Clic “connect” on PEMICRO

..................... Hﬁt'sirﬁf:"""'l"""?\_h'l:l'rf'"'I'""""""""" .
[V ShETrtimeedislsadakers=atEm pting to cortact target [Othenwize only display on Eror) ConneCtlon manager
M Erase and Program Flash? =10] x|

Load image contains flash memory data. Erase and Program flash?

= T Load the new project in memory

V‘ Tes

il True-Time Simulator & Real-Time Debugger D:'.Projects’,DEMOFLEXIS

Eile Wiew Run  MulkiinkCyclonePra ComppemeQt  Source Window  Help
U||@| %[5 “E‘|¥7‘ -»|M:..|.tr:].a~|-.|.|.g.| ...................... Run the application
Booree

|D:4Projects\DEMOFLEXISJMSDMDEMOFLER SIMSD_SDCard_Feadert\Soucesima

f*#**###**###**###**###**##**##***##***##***##***##***##1
o i o i il i el i il il il e ol ol e ol i e i i e ol i e i Ol o i

* Puncitons
e i i e i i i i i e i il i e
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L |

wWelcome to the Found New
Hardware Wizard

This wiard helps you ingtall software far:

HCA508Mes COC

Z‘\') If your hardware came with an installation CD
ED or flappy disk_ insert it nnw

‘what da you want the weard to da?

(=" {nstall the software automatically (Recammended)
7 Inztall from a list o gpecific location [Advanced)

Click Mest to continue.

< Back I Nest » I Cancel
Found New Hardware Yizard
e Completing the Found New
"\ Hardware Wizard

The wizard has finithed installing the software far:

(g HC9508/Mxx COC

Click Firish to close the wizard.
< Back Cancel

Freescale Semiconductor Confidential and Proprietary Information. Freescale™ and the Freescale logo are trademarks
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Driver:
HC9S08JMxx.inf

USB Driver Request

Found New Hardware Wizard

Please wait while the wizard installs the software_..

(g HC35308Mxs COC
=, -,

. Setting a system restore point and backing wp old files in
* caze your system needs ko be restored in the future.

. < Back Hezt s Cancel

1) Found New Hardware |z|

Your new hardware is installed and ready ko use.

.....>-DoOne!

VE|©| 2:51 am

“oom

Friday
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...
Open COM port

=k .
e Open an Hyperterminal:

‘- Bisisa ; 9600 8N1 no flow control

atteries

Iy Computer
[+ Disk drives
§ Display adapters
[k DVDJCD-ROM drives
--& Human Inkerface Devices
-2y IDE ATAJATAPI controllers

T s Press the button on the board!

- B8 Jungo

B Keyboards

0 g TPt v Look the file list TP =101
(-5 Manitors File Edit %iew Call Transfer Help

i fraim of the SD Card! || =|5]| 0ls
Bl Parts (COM & LPT) .,'
= ,... :I

7 Commurnications Port (COomML)
" SD Card Terminal

TEST. THT
LOG. TKT

Go to Device Manager (Windows key + Pause) Demo FAT 1in 3508 |
Open the Ports (COM & LPT) 1.-Read File

and check that one COM was assigned to 2.-Write File
DEMOFLEXISJMSD board J.-Modify File

| _>|;I

|Connected 0:00:30 WButo detect (9500 8-M-

2 7
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o
Let’s FAT

Read

* Press 1 for “Read file”
» type TEST.TXT (upper case please)

Write (create a file)

* Press 2 for “Write file”
» type TEST2.TXT (upper case please)
» Enter some text and press “ctrl+2z”

File content!
R

File Edit Wiew Call Transfer Heh):
SD Card Tefiminal

TEST.TXT
LOG. TXT

Demo FAT in 508

1.-Read File

2.-Write File .

3.-Modify File v

_MJ‘I_ o TTAT

<_Th13 is a basic test of FHD

LOG. THT

4]

Demo FAT in 5068
1.-Read File

2.-Write File
J.-Modify File_ |

-
< | 3

Connected 0:03:23 Auto deteck 9600 &-M-1 |SCROLL 4

Read TEST2.TXT
For double check

<: TEST2. TKT

New File!
-loix

File Edit Yiew Cal Ira:sfer Help

Demo FAT in §@8

1.-Read FileE
2.-Write Fil

3.-Modify Fiie
Name: TESTZ2.EXT

tn ESC»

LOG. TKT
Demo FAT in S08

1.-Read File
2.-Write File
3.-Hodify File

4| I 4

|connected 0:01:53 |puto detect  [ssonE-h-l  [SCROLL
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Mod Ify (add content to file)

* Press 3 for “Modify file”
 type TEST.TXT (upper case please)
* Enter text to add and press “ctrl+z”

& aa - HyperTerminal

File Edit %iew Call Transfer Help

glil _@|3| =0| B

3. -Modify File -l
Hame: TEST.THT

This is a basic test of FAT
TEST2 . THT

TEST. THT

LOG. THT

Demo FAT in S08

1.-Read File

Z2.-Write File
3. -Modify File
Hame: TEST.THT

=18l

looks like its working~
TESTZ2 . THT
TEST.THT
LOG. THT

4] | T

Connected 2:04:31 [futo detect 9600 8-h-1 [5CRoLL 4

More FAT

Read again TEST.TXT

g-aa - HyperTerminal

File Edit Yiew Call Transfer Help

=10l x|

Demo FAT in 508

1.-Read File

2.-Write File
3.-Modify File
Mame: TEST _THT

N

This is a basic test of FAT looks like its W§EEEIEZ:>

Fe—hi
TEST. TXT
LOG. THT

Demo FAT in 508
1.-Read File

2.-Write File
3.-Modify File

< |

.

|C-:-nneu:ted 20754 |.0.uto dekect

8600 8-1u-1 [ScRoOLL [CAPS UM [Capture  [Print g
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FAT/CDC conclusion

Load SD Card Reader Code in DEMOFLEXISJMSD
and Check the files inside the SD Card

_iaix]

File Edit Format Wiew Help
[He1To world in ESC =]

e - Conclusion

A

= Read files
File Edit Format Yiew Help

This s a basic test of FAT looks Tike dts working =]

Create files

Open files and add content

Kl 2

2 7
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Low Cost Data Logger with mass data storage

Use the SD card to store large amount of data from different sensors

- Low power Wind Speed
MCU will be in low power

mode, just wake up to take  pressure Pressure.log
sensors sample periodically \ Temp.log'
humidity.log
* Low cost Temperature/' el accel.log
Sensors, SD Card socket , Wind.log
and Low cost Freescale / Light.log
MCU is needed humidity
- Organized data Luminosity
Each sensor can have a 1 TPM (input capture)
different log file Earthquake 5 ADC channels
detection 1 SPI module

<&
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Data logger example

L » Use the RTC period as a sampling time base

= » Configure how many samples for each SD Card

\2 access is good for your application (depends of
battery life time and data importance)

|

Data Logger Application
RTC Driver ADC Driver
RTC Module ADC Module

SPI Driver
SPI Module

<&
o
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-]
Inside data logger demo

* Open project Data logger project =

File Edit Wiew 3Zearch Project  Processor Expert  Dewvice Initialization  Window  Help

T =R A XA Y EEE S B2 BY NERE-:
==l

Datal ogger mcp I

. IT@' PEE Multilink /Cyclone Pro j i B & @ i
Sou rce FI Ies Files | Lirk. Drderl Talgetsl
“ | File | Code | Data |4
E-a?.nurcgs 31333 1:]]52 .
Main main routine @ 5PLe s 0.
. @ ADCc 29 1 s
SPI SPI driver e S
. B 5D 411 4.
SD SD Card Driver =Gl s 0
FAT FAT driver 3 Hossoaiveok 00
ADC ADC driver s o o
RTC RTC Driver s Bl 0
@ 5Dh 0 0
-l Config.h 0 o,
&0 Libs _ 12611 2131 .
21 fles 16135 3375
4] | Hl
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S —————————
Changing Data Logging Parameters

Open Config.h file

Number of samples that MCU will store before write
SD Card

Sampling Time

3 3636 3636 36 36 3 36 36 363 XK

50 <% How many =zamples will read before s=tore the buffer
in the SD Card =~

#define SAMPLE TIME 05 SEG <% SAMPLE TIME_ 05 SEG Sampling Interval 0.5 seg®s
<% SAMPLE TIME 1 SEG Sampling Interval 1 seg#®s
<% SAMPLE TIME 2 SEG Sampling Interval ? seg*s
<% SAWPLE TIME 3 SEG Sampling Interwval 3 seges
<% SAMPLE TIME & SEG Sampling Interwval 6 seg*s

File name
In use

fdefine FILE NAME ﬁ"LOG.TKT" % L0G file name (Previously created)#*”

sexkxxk®® Pleaze Do not Modify sessesssers
#define SAMPLES WRITE — DATA_SAMFLES =2

#endif % _ Config = #*~

2 7
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Downloading Data logger demo

|TIH}'P&E Multlink/Cyclone Pro = | {5 {8 %/ ®C|IC on “Debug” icon

File= I'_i.“..l'.':'_':'?rl Tornate |

Clic “connect” on PEMICRO

..................... Hﬁt'sirﬁf:"""'l"""?\_h'l:l'rf'"'I'""""""""" .
[V ShETrtimeedislsadakers=atEm pting to cortact target [Othenwize only display on Eror) ConneCtlon manager
M Erase and Program Flash? =10] x|

Load image contains flash memory data. Erase and Program flash?

= T Load the new project in memory

V‘ Tes

il True-Time Simulator & Real-Time Debugger D:'.Projects’,DEMOFLEXIS

Eile Wiew Run  MulkiinkCyclonePra ComppemeQt  Source Window  Help
U||@| %[5 “E‘|¥7‘ -»|M:..|.tr:].a~|-.|.|.g.| ...................... Run the application
Booree

|D:4Projects\DEMOFLEXISJMSDMDEMOFLER SIMSD_SDCard_Feadert\Soucesima

f*#**###**###**###**###**##**##***##***##***##***##***##1
o i o i il i el i il il il e ol ol e ol i e i i e ol i e i Ol o i

* Puncitons
e i i e i i i i i e i il i e
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Data logger results

User LED (red) will toogle each SD Card access.

SD Card Access period = Number of samples x Sample period

Move your hand over light sensor while waiting for one or two LED blinks
Remove the SD Card from DEMOFLEXISJMSD board

Load the SD Card reader code again

Use to read the LOG.ixt file in the SD Card

Each sample is separated by a coma (,)

B log.txt - WordPad

=101
File Edit ‘iew Insert Faormat Help
D|ﬁ$|Eﬂ éﬂ[&| ¢t| %|EE|ES|{4 Eb|
Log Filed,d,f,n,*,0,0,0,0," .,0,1,1,8,¢,),», ,»,™,—, .8, (,0,0,400H,9,4¢,0,0,00%H5, ,B40, , P BT,
For Help, press F1 MUM

<&
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Examples information

» Data Logger
- Flash 3.9KB
- RAM 1.4KB including SD Read/Write buffers

» SD Card Reader
- Flash 4.1KB
- RAM 1.4KB including SD Read/Write buffers

» CDC_FAT terminal Demo
. Flash 9.4KB
- RAM 2KB including SD Read/Write buffers and USB stack

C 4
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S —
DEMOFLEXISJMSD

Expansion Header

To USB

sPI BRIl USB  HOST

Light
Sensor

DEMOFLEXISJMSD block diagram

More information on Reference Design 104, look for DRM104 at:

www.freescale.com
T
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Conclusions

» Small MCU systems can handle simple file systems to interface
with operating systems.

» File systems allow applications to exchange data without
compatibility issues.

» USB enabled MCU will open up possibilities of data storage and
exchange applications.

» FAT and SD card libraries for low cost MCU aren’t necessarily
complex if you are willing to sacrifice some performance.
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