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SD kartica i fajl sistem
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Secure Digital (SD) kartica

Razvijena od strane SD Card Association

* Non-volatile memorija — podaci ostaju zapamceni i po nestanku
napajanja

* Razlikuju se po velicCini:

- MicroSD,

- MiniSD,

- SD

Razlikuju se po brzini (klasama: C2 — 2 MB/s, C4 — 4 MB/s, C6 —
6 MB/s, C10 - 10 MB/s)




SD kartica

Podrazumevani protokol za kartice je SD protokol — koristi 4
linije za prenos podataka

Takode podrzava SPI protokol — CeSce se koristi u embedded
sistemima

Napona napajanja kartice je od 2,7 V do 3,6 V
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SD kartica protokol

4EBREREE

saERRegng |

microSD

miniSD

SD

\

CD/DAT3 s
CMD D1
V551
VDD
CLK
V852
DATO
DAT1
DAT2

D 00 = M U B W N

SD Card pinout
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MicroSD Card pinout

Slike preuzete sa: https://openlabpro.com/guide/interfacing-microcontrollers-with-sd-card/
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RG12]
RE1
RAZ,
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RF1
RD6G,
RD4
RD12|
RD3,
RD1

SD-CS#

SD-CD#
EEPROM-SCL
EEPROM-5DA

MCU CARD SOCKET
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O000000000000
OOO00000000o00
OO00000000000

MICH "ED": i . IIOUF

VCC-3.3v_ 27
USB-VEUS 33

Slike preuzete sa: https://www.mikroe.com/easypic-fusion




Struktura SD kartice

Master Boot Record g .

Unused Disk Space « Master Boot Record (MBR) pruza \/ f
Informacije o0 memoriji koje su unete

od strane proizvodaca, kao | o

il logiCkim podelama na particije unutar

Boot Sector

Unused Disk Space

memorije

Partition 1
Space

SD kartice najcesSce imaju samo
aktivnu jednu particiju koja ukljucCuje
sektore prikazane na slici

Root Directory

n = number of FATs.




Struktura SD kartice

Master Boot Record > \//’ .
Unused Disk Space |

e Boot Sector — prvi sektor particije,
sadrzi informacije o FS kao |
pokazivace na vazne delove particije

Boot Sector

Unused Disk Space

FAT 1

Root Directory — Cuva informacije o

- direktorijumu i fajlu. U FAT16 alokaciji
il se nalazi odmah posle FAT regiona, u
FAT32 njegova pozicija nije poznata.
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Root Directory

: n=number of FATs.




Root Directory

» Pored podataka o samom omset] Description
. . . 00h |Filename®. 8 bytes
fajlu daj_u S€ pOd_aCI | O__ 08h File Extension. 3 bytes
vremenima manipulacije na 0Bh | File Attributes. 1 byte
faj|u OCh |Reserved. 1 byte
ODh |File Creation Time (ms portion). 1 byte
° FirSt CIUSter Of the File, OEh |File Creation Time (hours, 2 bytes

minutes and seconds).

predstavlja pokazivacC na prvi

) o . 10h File Creation Date. 2 bytes
klaster gde je smesten fajl. Za 12h  |Last Access Date. 2 bytes
FAT16 ovo pOlje je Veliéine 2 14h Extended Address-Index. 2 bytes

i i 16h Last Update Time (hours, minutes |2 bytes
bajta, za FAT32 4 bajta o sy our Y

18h Last Update Date. 2 bytes

1Ah | First Cluster of the File. 2 bytes

File Size.




File Allocation Table (FAT)

« FAT sadrzi lanac klastera koji pripadaju odgovarajué¢em faquL‘“' f
* FAT32 ima 32-bitne vrednosti dok FAT16 ima 16-bitne vrednosti
* Moguce vrednosti i njihovi opsezi dati su u tabeli

FAT16 Values FAT32 Values Description
0000h 0000h Cluster is available for use.
0001h 0001h Cluster is reserved.
0002-FFEFh 0000 0002-0FFF FFEFh Points to next cluster in the file.
| | FFFO-FFF6h OFFF FFF0-OFFF FFF6h Cluster is reserved.
| | FFF7h OFFF FFF7h Cluster is bad.
| | FFF8h-FFFFh | OFFF FFF8h-OFFF FFFFh Last cluster of a file.




File Allocation Table (FAT)

.

* Svaki fajl ima najmanje jedan klaster

* Ako je njegova veliCina manja od veliCine klastera, vrednost
koju sadrzi FAT za FAT16 biti u opseg u OXFFF8 — OXFFFF
(posledniji klaster).

* Ako je veliCina fajla veca od veliCine klastera, onda ¢Ce vrednost
u FAT biti adresa sledeceg u lancu klastera dok se ne dode do
poslednjeg

Ovako se delovi fajla ne moraju Cuvati jedan do drugog




File Allocation Table (FAT)

Contents of Data Clusters

File 1
FAT Values

FAT Position Value
File 2, Part 1

0003h FFFFh

“First Cluster” Values from File Entries
¢t 0004h 0005h

File 1 — Cluster 3 /

File 2 - Cluster 4 0005h 0007h

File 3 — Cluster & 0006h EFFFh

File 2, Part 2

0008h FFFFh

W
0007h 0008h
ey File 2, Part 3

000%h 0000h File 2, Part 4

Available Cluster




MPLAB Harmony 3

Na plocCi se koristi SPI6

Mora se dodati biblioteka sa manipulacijom SD karticom preko
SPI

Dodaje se biblioteka File System (FS) za upravljanje podacima
na SD kartici

NajceSce korisceni FS u embedded uredajima su FAT32 (od
2 GB do 2 TB) i FAT16 (kartice veliCine do 2 GB)




MPLAB Harmony 3

;
Application ]
.\
s N T AT _ _
File System Service (sys_fs) S Virtual File System
\ y o
=
U
o
[ : S
[ FAT J MPFS Others E Native File System
o
=
A E
[ File System Media Manager J L Media manager
) - __
‘ Flash \ ‘ SD Card \ ‘ USB Media driver



Realizacija aplikacije

File Open

Drive Mount
(SYS FS Mount] —

Is file
handle
valid?

NO Error opening
the file

Is Drive
Mount
Success?

File Read/ Write

oy

4

File Close




NOYBOE

=

(”ln‘i

PR
O >
© o 4
S ?Po
n et

nlv U
¢ o=

S | O
Do D
.N (D] M
L e B el

S 0
d =
- Q| i

S e
c — <
o O
Cl oﬂu. —
[®)
c O
L - -

Al
M\

:lf)

N
o
(7))
A
=
=
S
(D)
L cc <
QO (n ™
T J
2 5 la
=H1%)
] -
amn Y
_—
1\
0 =
= @©
— =
=
@)
Sl:

AN

N

NV ]

Al

—
"

—

e




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

