AU UauLAE2iU Memory Card wagn1sidanaa SD Card

wialulagnaiudidinnsedndfimsWauiuasuulatognasnia lienauaueInNfeIns
voafldufideInisanuasainsimsdlunisldau dwsvaunsalsdanianiedndudenans
Tunsitensiedeyariugunsalddinnselindiieiudeyanie 4 tufe Memory Card &alafinisamun

wegweiios ilianuedmsuiuleyauasanusiaslunsiudsloyatuiniy

4K Video Support UHS Speed Class 3

[ Min. write speed of 30 MB/s (240 Mbps) ]

Ideal for all shooting needs,

from 4K and HD tandard video.

Memory Card visedetiufindeya WugunsaiddyilidmiuiAutuiindoyasis 4 liinazdy
anils 3dle srulufelnddoya dmsunisidon Memory Card iilelsiinunzaufugunsal
vosflfuduieldindudaiiardey Tns Memory Card Tuilaqtutuutsoantfifu 5 Ussum il

1. CF Card (Compact Flash Card) gnitmuiuazndniunssusning v§v SanDisk Tuil
A.. 1994 \Hunidamigainudszinnniafignudsldaundudgaiuuanveamiisanud
Usgiam Flash Memory 3edieldindunifamieaudivdanieifivseiiamduenudiage
wazdeinduniameauirfiuszauanudsanniiandndne Tae CF Card wiseenlsifu 2 uuy
Ao Type | waz Type Il § Type | asflannumuiiiesnia Type Il dndos dau Type Il fuanunsath

Micro Drive @a18u Hard Disk vunaidn wiegunsaldus uldiieldausuiule



CF Card Hufigaiduludosnaiignidleifisuivauiavesanugfilédy lnsvuinaugiud
faust 128 MB Tuauis 256 GB Tafadeflengmslnuiienauiu Tnevaluud CF Card anduludes
YUINA1UNINNI1FUS19 CF Card fuanusaulfrumtutesdeves PC Card wio PCMCA
Card 18lneld Adapter vilvinsaniasmnusiussnandug amnsatianldfudesoves Compact
Flash lolaensanienslama Adapter lainazdu S Card, MMC Card, Memory Stick tae xD Card

a s

| v fa & A a % g [ Y  aa v oA ~
ﬁ?uslﬁiyLLa')aﬁUﬂim@Laﬂmi@UﬂﬂV]uaﬁLGﬁ CF card 4uazlUuUNABINAFDATLAUNDDIYN

Memory Card Usgn CF Card

2. MMC Card (Multimedia Memory Card) Jndandausnlul a.a.1997 Tngu3sh Siemens

AG wag SanDisk #ug1uN15v191u88 UL NAND-based Flash Memory wazivuiniitanianisa

a

NIAIUINLNUFIUN15Y19U8g U Intel NOR-based 9814141 Compact Flash Card @9vu1

£ a

299 MMC Card Hursutidlnalfssiuuanudlusuild lnedinnnuend 32 Taduns nie 24 dadluns
warnul 1.4 Taduns MMC Card dulnggninluldaulugunsainnnisig 4 wu Inséwsidiede
\nTeafifle InTouduIas MP3 Lagndesianea Wusu Insvuinnuqgeaaues MMC Card 5279
Sviievilueg 268 uidhedediinues MMC card fiflsiaasudnsuns uaziinuties silvign
unuiidae SD Card wifigsnafinisldann MMC Card fuagingis MMC Card duanansntluléiiy
gUnsnifisosfu SD Card 1idae 1iesainannunianazenves MMC Card Suwinfuifu SD Card
sufsdiundaresuuuuideafuifisss MMC Card asfiuiaiiunanda SD Card ogintios dwiu
wialulaglnaivas MMC Card Aip Secure MMC fiaauaud@lunisiinsvia (Encryption) imilauduriu

SD Card %58 Memory Stick (Magic Gate) 3silvidianudasnsiuvestoyariauinyu



o
Transcend A

S MMG v obile

B
mobiie
2

Memory Card Usean MMC card

3. Memory Stick L‘ﬂu‘ﬁ‘u'ilﬁﬂﬁﬂmﬁﬂﬁﬁﬂﬁuLL@%QHWWUW%H@%&LLiﬂiu U A.A.1998 lnguTew
Sony Baitfudmiunnihluldnuiugunsaldvie Sony lnslamzgunsaiisniudeslimisgainud
Wi W ndosidnea Wnsdwdidledio (Sony Ericsson), A3agiauini PSP, Notebook VAIO 1a3as-
@A wazsy q dmduuseniilaanslunisnan Memory Stick sghadumisnisiuie uiem
SanDisk ua Lexar usf Memory Stick aziisaiigeniinisaneanudwindu uiisigaruluEos
anuilunisleudnedeyaiigs Memory Stick légnitamuneenavanesusedu 1wy Memory Stick
Duo, Memory Stick Pro, Memory Stick Pro Duo, Memory Stick Micro, Memory Stick Pro-HG Duo

dnwaizuaa Memory Stick tufisusraduuvisuuuem dvuindszanas 50 x 21.5 x 2.8 mm.
aunsnsessunmstuiinuazdniudeyalaunissziu GB wi Memory Stick ndulirsglasuainuieu
wedinmireuttsgauarliaunsmirluldnusugunsaisialuld Sniisdndiugunsaifiuidm sony

Lilodudndn daulngudraglilivingesdmiusessu Memory Stick

'
a0

waluladuilanianldiu Memory Stick uffewmalulad Magic Gate Fadumaluladfivae

JasdunisAnaendeya gniaurdulud a.a. 1999 dudnnisinauaeiinisidisiadeya

Y

(Encrypting) we4auUnsal wagld Chip Magic Gate eludiuvesdiiutoya wavdle1udaya

Y

WeauAunszUILNIAnaentng nalulag Magic Gate dugnuunldiuiasesduiny PlayStation 2

[

Tl a.m. 2004 wazgunsalgulmifimuiliaunsasessumaluladdliunniusesy
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21.5mm
| 20mm M2 Adaptor
E
B A - 12.5mm
i \ ‘ E
i 8 =

thickness: 2.8mm thickness: 1.6mm  thickness: 1.2mm

M2™ Duo-size adaptor

Memory Card Usgtnn Memory Stick

4. XD Card (Extreme Digital Picture Card) gnitanndusningudsn FUIIFILM wag OLYMPUS
\Wadheangnainiile U a.m.2002 wazdfiunisadnlagu3sy Toshiba B%oves xD Card uanan
OLYMPUS uay FUJIFILM W& §afi@ve Kodak, SanDisk uay Lexar dwiusuiignudnuludlagiiu
firuqgeanegi 2 GB fimnuniilumssnudeyasgiiuszunas SMops fevuniidnuszan 2x2.5
cm. uazdslindanuluiigi silfazanlunisldausuiugunsaissinnndesdidnea us xD Card
ndulsiiduiuwinates msrzldeeniuuinlsianunsaldnuiinfundesiineasg fivansene Ao

FUJIFILM wag OLYMPUS winii vinlsilud a.a. 2005 1theaus uuy SD Card Sa5uidnsnunudi

Memory Card Usgnn xD Card



5. SD Card (Secure Digital Card) lagniaun1duannuuiga31udiuy MMC Card Ing
finrnuninauazeiiaiu uiagiinanunuindl MMC Card egiéintios 1nen1auiev Toshiba
IosAnauaudiniamuensausnvimth i siateyalvlumaluladifuves MMC Card wag

deldmadafivauiiSanin DRM (Digital Rights Management) Failusidnnisineiiuiseswesdvdns

[
a v

v a a ¢ o o [y a CY 1% 1 =3 v a Y =
VBNUBUA uaﬂmﬂummmmmmuﬂmﬂuﬂ”mfuauvmsuauvama ’e]EJ’N‘liﬂW]ll SD Card g9uUaLay

Tusesveansgayideiuiivoyasging da sD Card ligninunldausiuiugunsaisng q vainvane
UszLnn 019 Smart Phone naasanea wag GPS Receivers 1usiu
ﬂé’aaﬁ?maadauiwwj%mﬁm%umiﬁaaﬁu SD Card 133192481 Nikon, Canon, Konica
Minolta, Kodak %3e Panasonic wamnilundesddnaaseauiiendn 1w ndesdidneawuu DSLRs
(Digital Single-Lens Reflex Cameras) §i991 SD Card galduszaumnudnsauinin inszgldanuly
syduilinagiomdenldniinmirsainusuuy Compact Flash ilaadeiifuan SD Card agvians
vigniedianudnduiazdeadinisdmuaninsgiunisndn Iegnielduinsgruieatulag
SD Association Faldimunsmsgiuvesnrmquusesnidu 3 suuuy léun Standard finmglaiAu
2 GB l¥sUuuumsdmfiudoyauuy FAT 12 waz FAT 16 Ssannuqgeantuliiifivanasonisldam
lvludagtuiadniswauiluguinsgiulnidn 2 sUuuy Ae SDHC (Secure Digital High
Capacity) %qﬁﬂ’smﬁ;&gm@i 2GB 019 32GB tlag SDXC (Secure Digital Extended Capacity) ﬁmmﬁ;

Faus 32 GB 89 2TB numns et 1

SD standard - Up to 2GB SD Memory Card using FAT 12 and FAT 16 file

> 4

systems

s‘ SDHC standard - over 2GB-32GB SDHC Memory Card using FAT32 file system

;g SDXC standard - over 32GB-2TB SDXC Memory Card using exFAT file system

M15197 1 WINTFIUAINYVBINUILANIWMUY SD Card



SD Standard

SDHC Standard

more than 2GB

‘ SDXC Standard

more than 32GB

Capacity up to 2GB
up to 32GB up to 2TB
File System FAT 12, 16 FAT 32 exFAT
2 A
r
SD Memory Cards Yy 4
Y

full 32 x 24 x 2.1 mm, Approx. 2¢
Card form
miniSD 20 x 21.5 x 1.4 mm, Approx. 1g
factor
microSD | 11 x 15 x 1.0 mm, Approx. 0.5¢
S - BICI R
Normal Speed (NS) NS, HS NS, HS
Bus Speed
High Speed (HS) UHS- UHS-|
NS, HS
Speed Class (O) Speed Class (M) Speed Class (M)
mode
Speed Classes
UHS-| Speed Class (O) Speed Class (O)
mode UHS Speed Class (O) | UHS Speed Class (O)

a a ' o 4
M990 2 '3-']ElazLaElﬂ1]']ﬂﬁgquﬂqquq%aqwu?ﬂﬂ?quﬂqLLUU SD Card #19 3 LLUU

TudinvesInsgiuneiugusieves SD Card ti1viuneenun 3 sUkuy A Full size SD

miniSD wa microSD Ineagdu microSD lagnununleiu Smart Phone 5784 Tablet PC tAaunniu

[

dmsuzuuuy Full size SD daulugjazdunldaudundesidneanly druguwuu minisD Lideelu

a 9] o = i ] d'
Vlu’EJlIIGUQ’]UlI']ﬂUﬂ "?Nﬁ']ll'ﬁﬂﬂi’]ﬁagl@ﬂﬂmqﬂ €] VYN 3 hUU léﬂ,umiﬂwl 3




miniSD

Full size SD microSD
I 24 | Hu
T L. I jts L1} Yo
Card Type SD, SDHC, SDXC SD, SDHC SD, SDHC, SDXC
Area 768 mm? (100) 430 mm? 165 mm?
Card Volume 1,613 mm? (100) | 602 mm? 165 mm?
Thickness 2.1 mm 1.4 mm 1.0 mm
Weight Approx. 2¢ Approx. 1g Approx. 0.5¢
Physical | Number of pins | 9 pins 11 pins 8 pins
File System FAT16/32 FAT16/32 FAT16/32
Operating
2.7V - 3.6V 2.7V - 3.6V 2.7V - 3.6V
Voltage
Write-protect
YES NO NO
Switch
CPRM CPRM CPRM
Copyright protection
(mandatory) (mandatory) (mandatory)

M131991 3 T1PALBYANINTFIUFUIENYLYBY SD Card

11935 1UANUSIEMTUTRINITlunsTudedoya (Bus Speed) anunsauusnisitieusedeya

pantadu 4 wuu Ao 1. Normal Speed 2. High Speed 3. UHS- 4. UHS-I laguaazu1nsgiu

tuazdnnusilunisiudsioyafiuandsiueenty susieanBeniiusingluansei 4




Bus Interface

Conventional

Standard
Mode HS DDR50 | SDR50 | SDR104 | FD156 | HD312
Signal Amplitude 33V 1.8V 04V
100 208
Clock Frequency 50 MHz 50 MHz 52 MHz
MHz MHz
Logic Performance
50 50 104 156 312
104 MB/s 25 MB/s
MB/s MB/s MB/s MB/s MB/s
(Bus Speed)

Bus Spec
Card Type Bus Mark Bus Speed
Interface Version
Normal SD, SDHC y
12.5 MB/s 1.01
Speed and SDXC
High SD, SDHC
25 MB/s 2.00
Speed and SDXC
s SDHC and p— . 50 MB/s,
UHS-I 3.01
SDXC 1 R 104 MB/s
UHS.I SDHC and ) sf_: 156 MB/s, 4,00
SDXC EIST XU | 315 /s

asn4dl 4 41331 Bus Speed ¥4 SD Card

Bus Speed tuiduifissunnsgiuniimuannuiiigaalunisdesedeyal ivintu diuseau

< o [ Aa a a ' Id LY 1 a J
ﬂ’ﬂilLi'ﬂuﬂ'133‘UE‘NGU@Hﬁﬂmﬂi%ﬁﬂﬁﬂﬁwqfl%‘jﬂﬂ%QﬂLL‘UQ@QﬂLUUiZ@‘U(ﬂ’]\‘I 38NN Speed Class

Feazuauaniismnuigegauazagalunisivasdoya Inernusilunisiuduleyatiavednield

Jo91110vea Bus Speed Madlanuiilunsaysyduiuazdmaiinisinluldeulugunsaling 9 dae

lng SD Card W13 Speed Class Tusgrugeanuisasessumalulagngeuliinasilu nsdiedfle

Tuszeu Full HD %30 4K 1{udu



UHS Il (Ultra High Speed) fiavdunisivasuniasnsslvailunisiinunuinsgiu Bus Speed
NA5Igegadie 312 MB/s Bnviadaldfin1siiiaiiiu Interface dwiueusetoyaliuiniu lned

sUTNENYrdALmilausy

Default Speed/High Speed/UHS-I Card UHS-II Card

WIBuiguAULANA9u893U39 SD Card WUy UHS-I fiu UHSHI

2013 UHS Speed Class 3 3)

2012  UHS-II (Uitra High Speed) Upto312 MB/s

UHS-I (Uitra High Speed) Up to 104 MB/s

2010 jHs Speed Class 1 1)

2006 HS (High Speed) Upto 25 MB/s cLASS(C T

2000 DS (Defaut Spead) Upto 125 MB/s CLASS(E cLASS(@ CLASSE (Class .48 were astablshed In 2608)

# Years indicate the year that the standard was establshed.

‘zi’NL’JaﬂUﬂ’I‘sﬁﬁuu’m’M‘sg’m Bus Speed uay Speed Class

1195514 Speed Class %ﬁmummmL%'J%ﬁuﬁﬂumﬂ%u%agaawu SD Card 910LA%
fin1sivunauiuUseantdu Class laun Class 2, Class 4, Class 6 wag Class 10 waLiinga1n
welulagludagtuldfinsuasundadliunn wu nsdeialeldlusedu Full HD luaufssesdy ak
Fanelulafnardsndudoddmisanusidanmilunsivddoyalussiuiiguiiomodimi
5095UN3YIU wzinanuElunsuddleyaliiisae anavihbilianwnsosudsoyaldviuiazens
nganstufinlualutivieanaaziionnsddussninenstuiinl feudddivamnasgulnl
Junniaduludiouns UHS Speed Class Fsauirlunindsuteyadusives UHS Class 1 o¢d
10MB/s sz miunuiidesnsanedalelusedu Full HD videnmilafidesnisanuazidengan
duanmsgIu UHS Class 3 sdatusiilunisideudeyangdl 30MB/s lasanunsnsessumsdneiile

ANUaLBYngaNlusERU 4K 918axdenNInIgU Speed Class 9laanasei 5



B When shot with a Speed Class 4 SD card

Write Speed
(MB/s)

20

Speed Class 4

GLAEE@

10 73\\;

\ |Recording
Stop! |

1 2 3 4

5 B Rec.time
{sec)

Recording Stop!

The write speed of 10 MB/s cannot be maintained, and shooting may
be interrupted.

B When shot with a Speed Class 10 SD card

Write Speed
(MB/s)
20
cLass (g
SMooti
REcording!
(0] 1 2 3 4 5 6 Rec.time
(sac)
: gl Y
e : )

maintained for stable shooting.

Even if the speed drops, a write speed of 10 MB/s or more will be

10

10MB/s
Reguired write
speed by the host
davice

- 4MB/s

Minimum writa
speed of an S0 card

10MB/s
Minimum write
speed of an SD card

10MB/s
Reguired write
speed by the host
device

Wisuisuanuuansng SD Card Speed Class 10 AU Class 4 Tun1saneiflaseau Full HD



Minimum Serial Data

11

Application

UHS | 3 | 30MB/s 4K 2K Video Recording
UHS-I
Speed
UHS-I .
Class l 1 ' 10MB/s Full HD Video
Recording HD Still
High Image Continuous
CLASS(C | 10m8/s :
Speed Shooting
M
Speed CLASS@ 6MB/s HD and Full HD Video
Class R [
CLASS@ 4MB/s Normal ecording
Speed

CLASS(EZ | 2vB/s

Standard Video

Recording

A15799 5 4195374 Speed Class Y89 SD Card

UHS Speed Class

UHS-I

Speed Class

o

HoyanwaliunnsgIueng o Awansuy SD Card wuy Full Size

It works when it is used with a8 UHS-| compliant device.

This indicates that the card is supported by the UHS-| interface.

It works when it is used with a conventional device.



12

'1 ADATA » UHS Speed Class
3268 R-45'W40

It works when it is used with a UHS-I compliant device.

M2
— UHS-I

This indicates that the card is supported by the UHS-| interface.

o

FuanwalunnsgIuene 9 Auwansuy SD Card wuu Micro SD

e Speed Class
| “Speed Class”

“UHS Speed Class”
symbols: " Mark Mark
@ @ @ S €
®
e UHS Speed J—
Class  symbol: f; _ _#_I
W il |0 FSPa
@ et Ugpped Class” mark WAk L “UHS Speed Class™ mark

o/

Joyanwalu1nsg1u Speed Class AuaAsuu SD Card

v
IS

JodAnlunisidente SD Card Wivingauiugunsalinluldauiu daadl

o

[ I

1. JudukInfeInglIvdeugunsalndnitsesfuniasgiuguinednvazuuula laun
Full size, SD miniSD wag microSD

2. arapuANAgIUAMLTTessALsfigUnsaindnindusiuuulelu 3 sUuuudl 1Hud
SD standard, SDHC standard waz SDXC standard ins1zengunsallisessuasdmalnlianansaldau
Iehiae Tagiamny SDXC standard dadusnnsgiulmifildszuunisdanisuuy exrat o SD Card 7y
wmsgiulviniasiilldsugunsaiilildsessumnasg il dlaild @ sb Card Alusasgiu
anunsalldivgunsaindngulnale wianuslunmssuddeyassldvinduainuiives SD Card

PN UINTY
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SDXC | —\\ SDXC memory card
host products \U ig | | more than 32GB, up to 2TB
N /
SDHC ' j SDHC memory card
host products \\ more than 2GB, up to 32GB
sD SD memory card
host products 2GB and less

anudiulasendne SD Card fiugunsalnan

3. guavesnutudeadenlinzautumslfnuresiden wu dilutufinlidsy vie
alowuu Full HD 1Judu Tasdesgiigunsaindnneuinainnsasesiuninugues SD Card ldunngn
fwinla 1ie991nn15ld SD Card AflAwatiosninfgunsaindnivualiaglaifitigminszgunsal
&N5093U Wittt SD Card fiflanaigannniniigunsaindnazsesiuiinasilsiliannsaldauls

4. dmTun1nsgu UHS Speed Class wag Speed Class #9901533@80U119UN50indnseesy

< LY A A <@ L% [y o ¥ 1%
mmwﬂuszmuqqqmwmﬂm LLagﬂ’JﬁLa@ﬂﬂ’J']llLi’ﬂ%m%ﬂ%’dﬂﬂUUﬁ%LﬂVl‘U@ﬁﬂ’]SiJ']lUI‘UQWU@’JEJ

these products

=

|Sﬂ"ml
E=1

32GB
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these products

2P S
xXC X 1

I
. .‘]"'-"‘ Ii@\
"lD:

Ly 2

anadiuldvaansgiuaduss SD Card Augunsaiudn

' ' ' '
v oa Y @ = A = v = Y

5. 3eenssuUsyiuduandudnisemilandanudidny Feazdszovianlunissuuseiu

Muansnsiululunnasusengnan dusudldnuniianudssasdagly sD Card Bviolatufduediu

v =

AMUYOUAINAIDI LTI InsurazuIEmaslinaluladlannuwananeiuly Fedndudeg

Y a oA = v d'

eazideaninaanuinivledvesussvindniioliladeyaiignieswuiniign 8nvisalsidente

Y Y

SD Card an3usunudvieniianuingeiiossdunisivian

Memory Card ﬂ%ﬁ;ﬁulﬁgﬂLLﬂﬂaaﬂLﬁu 5 Usznm Lean CF Card, MMC card, Memory Stick,

xD Card wag SD Card ausiazUszanazianuuansnsiueentuniluisessgusne dnwuenisly

Y a ¢ v ]

1 swluienusilunisiuddeya SD Card tueilumibemnuinnusenguangunsaindndiu

Y 9
(%

Ingdeniuildanusiuivgunsaindnuiniign sgawngusiesmdnuariisnnign ety Jsfiaany
Jndunfesidende SD Card Wnunzaudugunsainansie Inaisuainnisnsiaeulusesves
UINTFIUTUII UINTFIUAIUY UIMTF1U UHS Speed Class hag Speed Class 31gunsalnantiu

s995Uld s2ufaAsidan@a SD Card N3 U ILNUIN MU eNTAN LU Bd akazdn1sSUUTE AUAUA



g198edayaainiiulad
http://mediath2.blogspot.com/2012/11/memory-card.html
http://panasonic.net/avc/sdcard/industrial_sd/performance.html
http://www.sony.net/Products/memorycard/en_us/memorystick/m2.html
https://www.sdcard.org/developers/overview/

http://www.thaimobilecenter.com/home/mobile_article_detail.asp?nid=15
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