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PEIR

Pt %k W BF6264B, BF7264B 12 2 BF7264B+ A &3 * o

eMMC5.1 = % » N F 4o

1. BF7264B+ > 32Gb RAM » #f2 eMMC 5.1 &t &

2.

13 eMMC5.1
Up to eMMC 5.1 HS400
Standard*  Introduced RS‘:LU(:::;;)
eMMC 5.1 2015 250
eMMC 5.0 2013 250
eMMC 4.5 2012 140

Sequential
Write (MB/s)

125
90

S0

Random
Read (10/s)

11,000
7,000

7,000

Random
Write (IOPS)

13,000
13,000

2,000
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3.

+ &7 eMMC

i

2z

-4

FHIARESRER £ § 44 R

Timestamp (homs ms.us.ns dur) Event Deta Information Current state: Error message Bus Clock CMD Duration Dt Duratior =],
34821 15:04:40.513.388.768 1. |[CMDO& SWITCH 46 03 B9 03 01 11 20.8264 M. [Nrc: 2802 |2.25977us
34822 15:04:40.513.391.651 2. Respl0€ Rlb 06 00 00 08 00 CB ‘Tran Ncr: 12 2.25977us
34823 15:04:40.513.391.988 3. Busy start
34824 15:04:40.513.694.467 3. Busy end BusyTime:302.48us
34825 15:04:40.513.806.553 l.. [CMD13 SEND_STATIUS 4D 00 01 00 00 53 20.8264 M. [Nrc: 8593 |2.25644us
34826 15:04:40.513.810. 3 Respl3 R1 0D 00 00 0% 00 3F ‘Tran Ncr: 32 2.25644us
34827 15:04:40.533.313. 1. |CMDO& SWITCH 46 03 Al 01 01 53 165.534 M. [Nrc: Over.. |283.305ns
34828 15:04:40.533.314. 4. Respl0€ Rlb 06 00 00 08 00 CB ‘Tran Ncr: 33 279.972ns
34820 15:04:40.533.314.509 3. Busy start
34830 15:04:40.534.235.383 9. Busy end BusyTime:924.874us
34821 15:04:40.534.306.219 &.. [CMD13 SEND_STAIUS 4D 00 01 00 00 53 165.534 M. [Nrc: Owver..|279.972ns
872 15:04:40.534.306.693 2| Respis RL oD 60 00 08 60 3F Tran Wer: 32 |283.308ms
34833 15:04:40.534.451.845 1. |CMD0& SWITCH 46 03 21 01 01 D% 165.534 M. [Nrc: 23980 |279.972ns
34834 15:04:40.534.452.325 4. Resplé Rlb 06 00 00 08 00 CB ‘Tran Necr: 33 279.972ns
34825 15:04:40.534.452.365 3. Busy start
34836 15:04:40.534.469.590 1. Busy end BusyTime:17.2245%us
34837 15:04:40.534.571.813 1.. [CMD13 SEND STATUS 4D Q0 01 00 00 53 168.438 M. (Nrc 305ns
34838 15:04:40.534.572.286 4. Respl3 R1 0D Q0 00 09 00 3F ‘Tran Necr .305ns
34839 15:04:40.534.6%94.107 1. (CMD0O6 SWITCH 46 03 38 08 01 4F 168.438 M. (Nrc .305ns
34840 15:04:40.534.694.587 4. Resplé Rlb 06 00 00 08 00 CB ‘Tran Necr 305ns
34841 15:04:40.534.694.63L 4. Busy start
34843 15:04:40.534.707.813 1. Busy end BusyTime:13.182us
34843 15:04:40.534.813.509 1.. [CMD13 SEND STATUS 4D Q0 01 00 00 53 165.534 M. [Nrc: 19638 |279.972ns
34844 15:04:40.534.813.982 4. Respl3 R1 0D Q0 00 09 00 3F ‘Tran Ncr: 32 283.305ns
34845 15:04:40.555.468.036 2. |CMD23 SET_BLOCK_COUNT 57 00 00 00 08 BF 168.438 M_ |Nzc: Over. |283.305ns
34846 15:04:40.558.468.516 4. Resp23 R1 17 00 00 0% 00 1D ‘Tran Ncr: 32 283.305ns
34847 15:04:40.558.500.203 3.. [QMD1g READ MULTIPLE_BLOCK 52 00 00 00 00 E1 165.534 M. [Nrc: 5198 |279.972ns
34848 15:04:40.558.500.683 4. Respl8 R1 12 00 00 0% 00 D3 ‘Tran Ncr: 33 279.972ns
34849 15:04:40.559.352.171 8. Read, 512 bytes FA B8 00 10 8E DO BC 00. WaitTime:851.208us H5400 1.64317¢
34850 15:04:40.559.354.014 1. Read, 512 bytes 1E 00 00 00 00 00 00 0O. WaitTime:199.98ns 1.6431T
34851 15:04:40.559.355.861 1. Read, 512 bytes 53 3D 7D 55 C3 CC C7 SE. WaitTime:203.313ns 1.639841
34852 15:04:40.559.357.711 1. Read, 512 bytes 33 71 E7 15 2C 34 5B ES9. WaitTime:209.979ns 1.639840
34853 15:04:40.559.359.557 1. Read, 512 bytes D7 3D 2F 71 93 98 05 38. WaitTime:206.646ns 1.6431T¢
34854 15:04:40.559.361.407 1. Read, 512 bytes DC DA B2 2B 1A 0L 2D JE.. WaitTime:206.646ns 1.64317¢
34855 15:04:40.559.363.257 1. Read, 512 bytes 63 ET 5% BS5 €F 3C 22 A2. WaitTime:206.646ns 1.6431T¢
34856 15:04:40.559.365.107 1. Read, 512 bytes EA A8 B1 70 B3 El 50 FS. 5C=8 WaitTime:206.646ns 1.6431T¢
34857 15:04:40.563,939.219 4. WaitMax:851.208us Min:199.98ns Sector I
34858 15:04:40.563.9835.21% 0. (CMD0O6 SWITCH 46 03 B3 4h 01 05 165.534¢ M_ ([Nrc: Over.. |283.305ns
34859 15:04:40.563.939.702 4. Resplé Rlb 06 00 00 08 00 CB ‘Tran Necr: 33 279.972ns J
34860 15:04:40.563.939.742 3.. Busy start =
] | ;d
= 4

S.
6.
7.
8.

%% 32Gb RAM 5 pea 3¢ 5% % #% % eMMC i 3

QR RE R 2 U h S T
# % DataFilter # & » ¥ %2 2 & m’;‘;}—h},ﬁ*ﬁ ™ g

# % Search Tl # i

# % CRC Packet 3+ ¥ 2 42887
eMMC & 4 s+ # i » ¢ $4t¢ 58

Navigator
Drscription _Jxns
Command 14442
Data 53953
Error 21
v Sector Count
CMD17 55
CMD18 7021
CMD24 3
CMD25 40
Wait Data Time(ns)
Busy Time(ns)

693216
276233832

28160
275227264
1536
344064

F, 7|

-
=3

u

R

T e®

CMDO6 SWITCH

:24] Access= Write Bits(3)

6] TIndex= HS_TIMING(125)

2] Selected Driver Strength(0)
:8] Timing Interface= HS400(3)

[CRCT] = 08n

[Raw Data]
o 2 3 4 5 6 1
Oh 46 03 B9 03 01 11 |

W | it REREH

' VRS EFRP ARG

&~ if'ﬁ“‘”f:] L R EREE R

192

t

Detail

8!}\\455

pury
e

MaNanNNN
-

o

7021

Nawgator

336
240
1392
96

96

96
5472
96
3312
48
2640
337008
1440
96

192
384
338016
1920
144
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9. eMMC & £ jB% # it
a. 1

s;n_ae
\\\?{r

b. j& % #t3 Command 16 byte Data,

a o

¥ f§ % CRC7, CRCL16, End Bit Error,
¥ 3¢ 3 48 timeout, CRC Status pattern,

= f§4 VCC drop, VCCQ?2 drop
f. ¥ 1518 Trigger-Out 33t fe 95 1§ 3 b 3 ehm L B

v Trigger on
¥ CMDI/DATA CRCT error
CRCA16 errar
@ General @ CMD )
Any Command End bit error
) DATA VCC Drop
VDD Drop
X At @ Timeout Setting (0 CRC Status Pattern |P-:5iti.5 l
£ Trigger Setting s
|An\f Command
[s]7] Command | || (peseription)
1of] X |
[ Stuff Bits[31:24] |
| X |
[ Stuff Bits[23:16] |
| X |
[ Stuff Bits[15:8] |
| X |
[ Stuff Bits[7:0] |
| Xh |
[ CRC | E |
| Xxh 1]
Default v OK X Cancel

¥eo g F B TP B R A H O BE,

o] Voltage Range Settings

Voltage Check Range: | 0.6 V <VDD1<3.5V

Default

vOK ¥ Cancel
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%] Timeout Trigger X
Trigger on Data timeout after CMIVDATA
Trigger when wait Data time = |5 |{ns |
) Trigger on Data IDLE timeont before CRC status
Trigger when wait CRC Status thme » |5 | | ns
Trigger on Busy timeout after CRC Status
Trigger when Busy time = |5 | | ns
The trigger function will be tomed on only after receiving the following command
| Cmd 17 v | | Crnd 18 v | Crnd 24 v | | Cmd 25 -
| [ Defanlt | 0K | | K Cancel |
10. 5 £ % # it
ESR IJ%:’ r 4t 2] 4 K= P § NG 2 =1 a4 /,,‘,\44;}")/\ B
= IR W2 2R T i SRS o4
52tz PR ST SO A&‘Tvxw‘/ [y
B Acute Bufinder (Ver1 448 L
Fie | Capturs | Cursor
2 [ i . |searcnenFisia . [ ‘ —
B 4% E o Qe N #|F K -
Gonned | Praiocal  Frotocol Analzsr  Hide Wavelormss, | Go Ms Tobotiom | Window, | Savefaled SiackDSO a
MNawgatoe
ms.us.as dar) Event Data Information Corrent stat Error messagBus Clack Tans
.734.215 1 |cumos swrzc 56 03 B8 01 0L 3D 105,534 M. [Nrc: 20808 278,
. T34.812 2 Busy start Data 539533 276233832
733,685 1| Respd€ Rib 06 00 00 08 00 CB Tzan 283 ] Emor h
948.411 2 Bus; a Bu: 1213. 885 e
S y en yTine1213. 855 cMD17 % 28160
a3 0159137443020, 643 7 | QI3 SEHD STATUS 4D 00 01 oo oo &3 1e5.531 18 7021 e
|m ¥ 3 Respl3 R1 0D 00 00 03 E Tran CMD24 3 1536
29438 3 |oumoe swrTcH 4% 03 87 08 01 5D 20,5284 1 CMD25 0 344064
Wait Data Time{ns)
a3 = Busy stazt Busy Timeins)
20010 74| meapos mib 5% 50 00 08 00 B Tran 3.3=
041 F= s
a1 7 |cKD13 sewp_sTaTus 4D 00 01 00 00 53 20,5264 M. |Wrc: ovar =]
n -
Smtstis Tams Toytes T
- = CMDo00 4 192
cMpos 7 336
557163 3| Weapos Rib 5 99 00 59 90 B Tran B el 2
I BusyTine:308.340us QD 2 1392
%D 00 01 00 00 53 20,0208 1 ooz 2 %
oD 60 60 65 00 3F Tran 5D E =
e 03 a1 oL oL 3 Te5.8% 1L e b b
cMoor 2 % [
) Tran ECER
Y, SusyTine:si0.818us o a
784.520 7 |CHDI3 SEND STATUS = 1en.43 M HEE OBy =
784,55 1| mespis B T iz % S )
—————— EETE e = —
Search List  Trggor List | Statistics List | Bookmark Lst
T
YU We
Eveat Do Tnformation. Cumntsise ]
20375 248,502 1.51ms  |cMDOE SHITCH 46 03 85 02 01 07 ~|Nscs 53 |13L.s34us 1 i
5426 413,407 0.00ns oo Over_ |275.572ns I
18 177.07as SwITCH 3 03 8% 01 o1 30 I Wze: 20888 [275.572nm |
f ¥ t t t t J t $ t T t
[TEseEe = 313.507 138.51us |CHD3E SWITCH [feonoam I I [ [Ce8-438 A [Wocs 21eee [783.308ma | |
T S 170631 128.55us_|Doe switca [36 03 38 o8 oL ar [ [ [ [se5.534 L [wecs 21232 [e83.308m0 | I -1

[Futet 575695 1) Conneced ] [18042 31 (000155 /02513 s 2050 csm 3|

Tt bt s X | &
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11. eMMC settings

E Protocol Settings

eMMC 5.1 Sample Rate o |2,=1 GHz :I IR e
NAND Flash

33233% Primary Protocol Analyzer 9 ZEE e 812 bytes
sD 4:0 Number of blocks = 1(SC= 1)
SPI

@ eMMC Probe (] Trigger on e
CHBIDATA CRC7 error

CRC16 error
) Custom eMMC @ General O CMD _
End bit error
) DATA VCC Drop

VDD Drop

Secondary Protocol Analyzer or /O 9

O Additional - :D
- Hens @ Timeout Setting () CRC Status Pattern ‘PGSm}E

@ NAND Flash MNAND channel
Option
QO o
BUS mode settings at BOOT @
H3400 DDR mode Vendor CMD OFF
BUSwidth |4 :| bt 3 Pin mode (CMD, CLK, D0)
Mo BOOT ACK sent CLKDetect  |24ns
Retain BUS mode settings after BOOT Volt. detect channel
Tuning settings VCCAD) VDD{A1)
Default ¥ 0K % Cancel

S A

Sample Rate: iE# i * «qB~4k 5, £ & B £z Secondary Protocol Analyzer - NAND

Flash 5, B~4k F Jpk €5 1GHz ™,

Primary Protocol Analyzer: + :Z# i * ﬁ‘f{s“ﬂ' ST OEARM iﬁ/ﬁgffig i,

Secondary Protocol Analyzer or 1/O: + g ¢t B fx— % e dp T2 BIELS AT, MF|TE A

Hriz e PR {7 A 47,

Filter: = - & Data Frame ¥ i e <o), AWK LE T RLRF § AR IEET K

Trigger on: ¥ % @_CMD, DATA, ERROR, Voltage, Timeout, CRC Status j§ % iF i*

Startup: 7 X T3P~ 7, FRIPATE 72 #5553, T3 4 i Tuning #

H # Option &% %

a. VendorCMD: v p (7 { :x& 4 2 o4, 2337 fg«ju

b. 3Pinmode: # } CLK,CMD, DO {5, ¥ i&{7 & 4 infz
AR RFE S 2T R R Y

c. CLKDetect: ¥ #p] CLK £ 7 5 # (¥

d. & 2% R ERFE

S EFHRA AR Acute Technology Inc.
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FAQ

% 4% eMMC % SR #?

A L #3 eMMC 5.1 HS400 / HS200 / CMD Queue °

ERIFLT § B PR

A hERDREFERICRE G AN FORPT > APRY LHFROgRS S
KFE RIS AR B LA o

3. EEFAHEALFE (TX) #R?

AR LR E

ERIFFAR TR

TR FRAFERFRRI e

5. 7 4p T & # eMMC CMD #3 trigger kefzt it w8 ?

A ¥ g TAF T eMMC packet £ A_Error i {7 A o

=

no

>

E Trigger Setting pd
|CMD 6 - SWITCH_FUNC ~]
S| T {Drescription)
01 6 ]
Setto 0 A
Xxh ¥h
Index
XxXh
X ]
Setto 0 (9257
xxh xh
CRC E
*xh 1
Default W 0K ¥ Cancel

2R R AR E] Acute Technology Inc.
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6.

EEFF P FREL- B eMMC CMD d2428 - 4 IR 5 5 B p ih Data?

AT LA R R AR D 0B (FES N
i

o

ERTES SN B

[ Acute BusFinder .-

FHE R -

File = Capture | Cursor

8 i) F g Search Al Field : &/
€ | % Y IQ——— o ¥
Brck AV To bottom  Window,

Connect | Protocol | Gonfiguration | No Support Waveforms Run

! BusFinder memory limitation

8 - -
Protocal logger Wait for Stop
¥ _) : @ Wait for Trigger
L ﬂ N ToggerPoston [<5%  []
—_— When Triggered
Fil device memory then stop
I @ Protocol monitor I

Stop immed;
I-wmlov 15 2| seconds then stop I

Default v OK X Cancel

E

Save 1

eMMC tip #%ri=>+ Logic Analyzer mode :d ig fie ¥

i1

i3t ¢ o Data ff =2 9% CMD = Data?

—;—! BS
oo | B23
oAt | B21

‘oae | B19

i Navigator ]
Discription |Txns | Bytes
| Command 542 26016
il (]
158 3045376
rror
¥ Sector Count
CMDAT 0 0
CMD18 24 1789952
CMD24 0 0
CMD25 134 1255424
Wait Data Time(ns)
Busy Time(ns)
|
4 |
Statistics Txns [Bytes
READ 24 1789952 LMD L/+186
WRITE 134 1255424 +
BOOT 0 0 CMD 24+25

| B6
| B4
| B22
| B20
| B18

| B17
| B16

2R R AR E] Acute Technology Inc.
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9. PA enCRCY7 # e 4r i@ ¥ P& spec?

[CRCT7]

72h

[Raw Data]

CMD25 WRITE_MULTIPLE_BLOCK
[31:0] data address= 015B9248h

(8b:E5h)

0 1 2 3 4 5 6 7

Oh 59 01 5B 92 48 ES

ASCII

Y.[.H.

Table 42: Command Format

Description Start Bit Eoammmissio Comma-nd Argument CRC7 End Bit
n Bit Index

Bit position 47 46 [45:40] [39:8] [7:1] 0

Width (bits) 1 1 6 32 7 1

Value i i X X X g i

[CRC7] = 72h = 1110010b (7bits)

AEEFEI_E end bit, HE{E & E5h =11100101b (8b = 8 bits data)
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RS S 31 B Suli
A SlotB 175 FH i -
o RIRITT YRRV

BusFinder
Acute
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FHhaFRFRER S

o

U-4000-DI-03-¥dIA

@
o
()
~
~
~
m
=
'l
>
=3
=}
o
)

)

a
E)
@

§
-
N
1)
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