—fREE. BOE?
B 5 BRARER R AR 5 5 AT SN, 8T BORA A S S E
5, AIMERRHERINR L. SRR N BEASE

AN, 54 8?
2. 13y Z (M IE, mTRARISr e K1k % PG, el . AR S EON R RN
HUE 5, NI 7 S DL NP S 0% 10 2 Wi O SR . filin: &5 AL B Z[A]
I, A A B KR hﬁFmABw%@ﬁ,ﬁmﬁﬁﬁBm%ﬁ,ﬁﬁ%%ﬁ
ACB BIEAE S, MAEFENT A swillial. Fr PASHE S 55 SN At S AR . JoHXS
T R B R, T AR R AR A

IR, A LI AE e DARA S BERR B DU, R A I I M RS 4. Biltn: USB.
HDMT i tH 32 155 . s & X Mt o LU, RO SERRE S SR, ITEL R BERURE
it AR F S HOREDR e S S iR R T — Sl i 4 U2 A s AT 2
D, HEBAHASHEREE O KiEmE 5. 55K S 8. Slon{s 55t
H, PUHRAREAN AT

2.2 Xk BEENESSEIERAR . MESHYFSEE, B95ESLELNLS)E Y
SRETEHETEN, RN T B — ), Rk A R () TN A N — N2 fE
HIIpE, ABME A G RFE Kk im ) P I L IR = By, T DA AN D E R Rk
i B2 1) PP SR SR AN TR )

mME. 508

BEOR e B B AR s S 5 LM e o, A T2 LA H WIE S 5 H
SBEINKF BT, KK AT PR & — SR B

3.1 Xf7F DDR &%

4+ DDR2

1. DQ FH DQS 155 BIX 55 AN, LB iy i 5 VR0t 5%, 5 B0 i i 2 o ot 55 .
N, Read data ¥4 DQ F1 DQS IEAEN A4 EJL-FEEH), 1M Write data #5757 LA
TR BN E BICALAER ZE, FUATES AR 2 7E DQS I B Pt & AUk, Arbln
B B 70 BV SL/ ORI T, 35t 75 BRI b rh )X 51 77 20



2. DQ 1 DQS MfE SIEEAFE, e, B ARG SRR, IATESEL N A7
Ui, HEERE SRR EN T EHREE SR, MifESn A auG, s KT e
H, KRFNESE EL G WP EER, W R RURTE N AR IR R e S51E
SWIE, FWLLEMERME LA HEER .

3+ DQS 155 BRI S Akl B8 FEANR], SRR A (0 55 — AN S ik 55 £ 240 tRPRE 2908 Tek, 5
AR — AU 28 tWPRE 55 8 KT 0. 35Tck, {HIE H M S % WL &2 tRPRE J2: B
KT tWPRE (1, BRI AR mT DA — ANl B 4

4 DDR3

XFF DDR3, %5577 A 5 I8 B2 AL A0 DDR2 AHIA], (HZ DQS AT SR 2, WnF
K, X TEERE, AT LMokt Al &, FEagiE, arefsn—nfket. Bt
M DQS FT FHIEARAT DDR3 HEAT 12 55 70 BRAR T L 119

SEPEE . SHEAVERNR DQS B SFHE AR, HAETE M3 & DQ, M4 s DQS:

+DDR4
XFT DDR4, %5507 IANME S8 B 0 44E A0 DDR2. DDR3 AH[A], {HZ DQS Bl S IBAEL. 5
BREN AR EZERN, FTUARIERNEE. 50 S0,

DQS_t,DQS_c S

DQ

DQS_t ,DQS_c - == Fass
N L N
| SR \-Jl - -
1
1

DQ
%/Dout'}/Dout’y/Dout
NCHE )

SEIE . HHRAERT Y DQS BT S B UT -



g5 bR, AR R ISR AR DDR (3. B2, EeEMRYEE. S DAS A
[FIBARFE R e B Al 2, AT JE 58 By, BT 2400,

3.2 X 12C
12C A Philips 2RI A —Fhfa 8. XA 2l A0 AT 2k, AHEMXET
RN T R B S 2 iAEIAE R, AR 2. 120 ¥E it X T

i 5 PP

o I J ] | | | | J | | o
START ADDRESS RAW ACK DATA ACK DATA ACK 8TOP
condition conditon

TERRIAAME “S” JEREMNIIIE, ZHIEE 7 fr, BHAEME 8 ARG “R/W”

ZARN 0 FoRGHAE, 1 FoREHRE: ACK ZNEE S, NOERRERNE, N1ER
RiE s ZJEERES T DATA (S5 RELA N EREILS “P 7 o HREPXT 1207 —
RIS HESR, BN EHMMBUE S AR, Bldn: W3 AP A &
ALITA] tsu:dat MORFFITE] thd: dat S8, FEErRIAESEE . S HAE Fh IO ¥ DATA {5
ST, W AL I HERRTE .



/// VS S S

S7¥/, SLAVE ADDRESS 7/
//////////////////// //

(read) (n bytes + acknowledge)

78/// g////////////g// ;//4// ’m l ’W A 777
PSokes BEARREERS o B & AN 7| W%
data transferred —I

‘0" (write) (n bytes + acknowledge)

from master to slave A = acknowledge (SDA LOW)
A = not acknowledge (SDA HIGH)

S = START condition

P = STOP condition

WS 12C B2k B3 7 2 AR, T BARIE 2515 2 A sthl ok [X 40 24 51 R0 TR 2 A RE 28
E—A, HAMRZ A eendaslic s 17 “12C i ” 73, DA TS, 5E5 05, Hit
T2t an &2 SDS3000X #r1E, fEfHEHE

D from slave to master

HBEN Setup S f5, WE SDA A1 SCL X RifFIEIE, W EMMAKREH Adddr, WEMIE S
X b ECE N, R E MR bR R AE “iE/5 7 AL, A “Include
R/W Bit” A iEHEST “ V7 MIATRELE N “Direction” FHIAHEHLIEFEE Write B Read,
R2Z, WERE. EFEMHEES bit MECRIfl & bE, #7E “Include R/W Bit” AJiEHEST
“ 7 AL E R Address HidiER A 8Bits, B “i/57 A, k2, NFEEE Thits,

WEETHAZTET Ack.

0N B — B 12C B8, MR o Son RIS 15 v LI EA1E R1, 4 iTiE A
B DL SHEE AR R4, —H TR

3.3 XfT SD-card

SD—card FUNARTR/IN B LMo nf#ddE SR, 2 N T A E S
YERNEIRAAAEN T, Flhn: ANl 2RSS A EeTFHLE . SD-card 1% 5| JHx
X



MBI EE AT L, SD-card W] DL TARER AR SD BB SPT #i, BN TR
£ SPI B AR L N Ly, FHATERL. 508, N EPhd SD #1455
o

B imtg X B, s, SERAER CMD A DATA 5 SERPIRAS, RAE#E host
[A] SD—card &i% command 545, #RJG SD-card K response N, 2 JGi#{T data

block #¥atEim, HhLd 5 s 31T — K command Al response #/ .

SD-card M. 5 &5 12C FIRAEA AR, FEEW A
i. HATHm BRI a R 2 & 7 “12C filk ” #5x, HEA SD kB, [Hitksr
X} SD-card f HLS S ENNA TGI8 1 7= I8 2 I 1)l A5 gk AT
ii. 12C /2t “R/W” dpEARIX 4085, 1 SD-card 75 Bl command iy 4 73K [X.
gy, BNk, T UL EM A, R IR SD AU BHRAE 7 12 AR
BN 570 S HEAEH command &7, Frblde Tz BONE XM NS . 7Bt
48bits, . Hr B EEMHF| command index HHINE, BN AR NA R AR dr 4o

R EMEE. S 4 Mard, Hrb CMD17. CMD18 i/, 1 CMD24. CMD25 J& 54
1B, 7EEATEE. B0 B Enr, st 1Z 7 BURAS R R % B T R i 3k d 2 5)



CMD

INDEX type argument resp abbreviation command description
CMD17 |adtc [[31:0] data R1 READ_SINGLE_ In the case of a Standard Capacity SD
address? BLOCK Memory Card, this command, this

command reads a block of the size
selected by the SET_BLOCKLEN
command. '

In the case of a High Capacity Card,
block length is fixed 512 Bytes
regardless of the SET_BLOCKLEN

command.
CMD18 |adtc |[31:0] data R1 READ_MULTIPLE_ Continuously ftransfers data blocks
address? BLOCK from card to host until interrupted by a

STOP_TRANSMISSION command.
Block length is specified the same as
READ_SINGLE_BLOCK command.

CMD24 |adtc |[31:0] data R1 WRITE_BLOCK In the case of a Standard Capacity SD
address’ Memory Card, this command writes a
block of the size selected by t?e
SET_BLOCKLEN command.

In the case of a High Capacity Card,
block length is fixed 512 Bytes
regardless of the SET_BLOCKLEN

command.
CMD25 |adtc |[31:0] data R1 WRITE_MULTIPLE_B |Continuously writes blocks of data until
address? LOCK a STOP_TRANSMISSION follows.

Block length is specified the same as
WRITE_BLOCK command.

fi & — 33k P A AR AR AL “01” A1 command index ZHE%, 40°F:

fir e b R )

" Block Read- CMD17- 01010001-
Multiple Block Read- CMD18- 01010010-

= Block Write- CMD24- 01011000-
e Multiple Block Write. CMD25. 01011001-

AT TH . A UL BRI AR HEBA SD iR, b T DUE ARG “SPI filk” B 7R
A, MU TRV E . R, kSR “SPTY fihk, CLIBIENARN DATA (55, C2i@
BN CMD {55, C3 A CLKfE%S, RN SPI{ESHEA CSIES, {H SD-card H¥H %G
T, FTLLH IR B A CS WE NIKH AR, JEIER C4, SEhR RS C4 @i 2 BT
1), BUECHRHSE, AT E A CS FF8EA . CPHA=0, CPOL=0, Z JG{EfilZy %5+
BNAHRL ) b . FEMA — AR B RME L, BAR SD-card W H1ii B command 2 PA
“017 j4h, (HSPR BAE “017 ZHTA RRAFEL TAN G T, IR M 38 2 75 4%
SEBRETE,  FIE ESE AR, FFRINE Al R PR A . R B BA CMD25 filk HERAE, K
KBIEJa KBTI A 2bit “17 , BRRiR FPoEscy “11010110017 , AT 78 B T
BEAEMMRRE . ZJERIA AT RS EINK, W HORE 5 IS/ ORI
6] o A AN [R] A i % PR SIS [F) i & B3 . SR BN AT e MR . 5 i s A0 S 50
ke



Trigger
Setup

?m dRaanaanng f?dﬂr”ﬂnnnn G
| UUUUUYUUUUUY LUU»UJU_UUAUUULLU_U._ : i
\,% T o T Ty Thw  TTOTUTOTom

t:_
=
—
=
(=2

min i 12408ns 12638ns 3314V 8mv v 135 my
max 12990ns  12717ns  12857ns  13287ns 3347V 57 mv 350V -62mv
sdev 10198 ps 8068 ps 7427 ps 9331 ps 582mv 419 mv 176mv 139mv
aum 2798e+3 2924843 2863e3 2976e+3 236 238 236 236
status v v v v v v v v
SO Time Data Bit Rate Byte

1 -534ns Oxd6 40 0a ¢ ¢8 9¢ 37.88808 Mbitis

25 k8 25068548
Xi= -761.2ns &= 35556 s
X2= 27944 ps 1O 28125kH2

Binary

Valye
11010110 0170000

PL_EEFXE 12C F1 SD—card (IMAATE ZH BRI as 1) “12C ik ” A1 “SPI fil k" J5
X, FTLLEFE B S ZIRER R I SR L), SBARHEAY SDS3000X RAIRIE AL & T
F & R AEILINEE, EA IR O N TF .

BE SDS3054X SDS3104X
R 500MHz 1GHz
BELHRE
AGSals

&= GSa
EiE 4 [BRIEE 416 HPEE
mATFERE | 20Mpts/CH
;ﬁ&"““m 1,000,000 1/ # ( Sequence BT )
P R, BB, HEAE, BEE, TV, @0, B\, Bk, K@, #F, ’C, 'S, SPI, UART/RS232, LIN, CAN, CAN-FD, FlexRay,
g - MIL 1553, USB 2.0

3.9)
ﬁ(ﬁfsii:f;_ FC, PS, SPI, UART/RS232, LIN, CAN, CAN-FD, FlexRay, MIL 1553, USB 2.0

I

18
BRI @R DB, 50 &, EERIHG RS HE (05— Dy, BRIt ER
TNEICNEEL, ATLOXFEYL: OB HER AT 5. B0, WS RA S 2R TR
o 7 AL FEYHA T DDR. 12C, SD-card SIS HIMKH . 5Bl wx/iA
B R PO EN TR Al BAT— e RARYE, Ay BB A ] DU R ZOA R B2 11 )
BN ASGEAT R T BRI .



