2. Analyzer (SGDK330A/SGDK330B)
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Supported Media List

4bit
SD SD version 3.10 UHS-I (up to 208MHz)
SDSC/SDHC/SDXC
4bit/8bit
SDIO SDIO version 3.10 UHS-I (Up to 208 MHz)

2KByte block size

4bit/8bit
eMMC eMMC version 5.10  HS200 /HS400 (up to 200MHz DDR)
3.3V/1.8V/1.2V

NOTES: At higher frequency, for example 200MHz, this analyzer might not capture signals correctly
because of noise or cross talk problem. And some host cannot access media correctly if this analyzer’s
mini POD is inserted between Host and Media.
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Difference between SGDK330A and SGDK330B

- Log Memory Size eMMC HS400

SGDK330A 256MB Not fully supported (*1)

SGDK3308B 1GB Supported

(*1) SGDK330B can save all of protocol information of HS400 mode.
SGDK330A can save only 256Byte (half of one sector) information of HS400 mode.
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1. Setup (1/4)

[Step1] Connect Cables (5V Power, USB cable, Flat cable, Mini POD)

5V power input

5V power input

USB Cable

Flat Cable

[Step2] ] Switch on both POD and MAIN power at the same time. Or switch on POD power, then switch on MAIN power as soon as possible.

Power Slid Switch

Power Switch

=
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1. Setup (2/4)

FFC cable setting

Press lid

Pull up lid and put FFC on connector
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1. Setup (3/4)

[Step3] About 12 seconds later after POD was powered on, Red LED will light.
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1. Setup (4/4)

[Step4] Run Application software.
55 SCDK3200_400.exe For 32bit or 64bit OS

&8 SGDK320x_400(64bit).exe For 64bit OS

If communication between PC and this Emulator is good, number (except all”’0”) will be shown on menu bar.

ESGDK#DDIBEDIBED and Advance(S/W4 10 140501 F/W13051737 H/WD11044300

If communication is NO good, “Offline Mode” will be shown on menu bar. In this case, please power off both MAIN and POD. And retry
power on procedure again or check USB cable.

ESGDK-!I]I]IBEI]IBEI] and Advancel(S5/W4 10 140501 F/W00000000 H/AW00000000) -+ Offline Mode

-
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2. Getting Started (1/4)

[Stepl] Select “Bus Analyzer(320/330)”

[ MODE(M] |
[ Tester |

| Tester for Speed Class

| Emulation

|| v Bus Analyzer(320/330)
Bus Analyzer{400)
1

[Step2] Set SD Card to Mini POD.

[Step3] Push “START” Button
Buz Analvzer

“START” & —|| START | | sTop |
“STOP”

Stop when the memary is full

Auto Retry

Trigeer Status(free run mode) Used:0.000%

Common Cption

Data size to zave LOG R12 -
Block size to zave LOG 0
{D=zave all)

LOG memory sizel 330B) EGME -
[T Mo lngeing buzy event

[ Mo loeging interrupt event(SDI0)
¥ 5D card or 4hit eMMCG/SDID

[ TOnk Datal Gonnected(SD/5DI0)

[C1 SDSG Gard
GROGCH | Wender GMD

[T Layout2 (after application =/w restarted)
[] Histogram after application =/w restarted)

For SDR104H5200,/H5400

Probe Point Setting Probe Point

SolidGear

eMMC Option Log
[ Media is eMMG
VG Level 3 SHVE GV

DDR at Boot
r sighal connected

Retain BUS mode atter BOOT
BOOT ACE =ent
Cnly DATAD Connected

BUS width at BOOT

4hit |
| H5400: Check Data GRGTE
HS400: Same Edeslno check case)

SAVE BIN

LOAD BIM

Caution:
If SD card, please check this Box.

Sl card. or bt MM R DI

If 8bit media, please off this Box.

[1 5D card or 4bit et AS0I0
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2. Getting Started (2/4)

[Step4] Inset Mini POD to Host Product, and let Host access SD card.

[Step5] Push “STOP” Button. LOG will be shown on the PC screen.

Wo  Time EVENT DATA Information Bus Clock
1 000=:000ms:224us 224 us 0.0%-2.0% (POWER) = = SE 2= o
2 M02=z:298m=:808us 002 = 2.0%-2.7% (POWER) i = i = =
3 M02=z:298m=:8250us 013 us 2.7%-3.6% (POWER) = = 2D :- =
4 M02=z:63 ms:716us 332 ms CHOOOCGEO_IDEL _STATE? ARG 00000000 CRC:44 = 3D :0.2MHz Wroa20?
5 0025:852ms:053us 020 ms  CHDOS(SEND_IF_COND) ARG:00000144 CRC:43 - S0 :0.2WHz  Mee:20
B 002=:BhZms:f8lus 227 us RE RSP:Os0OOOOTAATS [47:00 - El= Mer:h
7 008s:B5%ms:787us 455 us  CMDGS{APP_CHD) 4RG:00000000 CRC:32 - SO :0.2MHz  Nrc:?i
8 002z:RRZms:9B0us §23 us Rl REF:370000012088 [47:00 - Bl Mor:d
8 002s:653ms:360us 389 us  ACMD41(SD_SEND_OP_COND) ARG:513C0000 CRC:38 - SD :0.2MHz  Mrc:2l
10 002s:653ms:578us 227 s RZ RSP:JFOOFFRO00FF [47:0] - B Nid:§
[») Description
No Event number
Time Event time and interval time from previous Event.
EVENT Event such as CMD, Response, Read, Write.
DATA Argument, Response, Read Data, Write Data
Information Wait time, Busy time, 10 voltage, CRC Error information

Bus width, Bus mode, Frequency.
BUS Frequency value is calculated by measuring period from Start bit to Stop bit of Command, and
divides by 48. So this value is not precise. Please use this value only for reference.

Ncr, Nrc, Nid, Nac.

Clock . -
Nrc after power on is clock count from power on to CMDO is issued.

[Step6] If “SAVE BIN” button is pushed, LOG information is saved to file in PC.
If “LOAD BIN” button is pushed, saved LOG information is loaded.

-
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2. Getting Started (3/4)

To check whether protocol was correctly captured, please push “s_crc.txt” (double click). “s_crc.txt” tries to find CRC7/CRC16 error in
captured LOG. (Analyzer calculates CRC value by itself, and if input CRC value is not the same as calculated CRC, it displays CRC7/16 error
message at each line.)

= : s_cmd_arg.txt  E:¥Master_Data¥WorkArea
: s cmd_arg_a... E:¥Master_Data¥WorkArea
== . =g [E == N s_crc.bxt E:¥Master_Data¥WorkArea |
= = s_crc_card.xt  E:¥Master_Data¥WorkArea
- s crc_host.bxt  E:¥Master Data¥WorlArea

[OK case] only POWER event are listed up. [NG case] CRC7/16 error are listed up
0 000s:0... POWER 000s... - CRCY ERROR
1 000s:0... POWER 000s... - CRCY ERROR
6206  004s:3... POWER 000s... - CRC7 ERROR
6297 004s:2... POWER 000s... CMD,48 CRC16 ERROR
000s... CMD48 CRC16 ERROR
000s... CMD,48 CRC16 ERROR

If CRC7/16 error are listed up, “Tune Probe point” should be executed to delete such error message.
Please note that some host change output AC timing to find appropriate output AC timing while mounting media operation.
In such case, CRC7/16 error message cannot be deleted.

-
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2. Getting Started (4/4)

Data and some CMD/Response information will be shown in POP UP window.

CMD19(SEND_TU. APC:ONANNNNN cor AR Tn—1 Ru <0 :193. 9MHZ
FFOFFFOO FFCCC3CC C33CCCFF FEFFFEEF  cvncevvnccvnncss
R1 B FFDFFFDD FFFEFFFE BFFFTFFF T7FTEBDEF  ovvevcvvannn - i
'E| FFFOFFFO OFFCCC3C CC33CCCF FFEFFFEE  wvweev..- B et R
ﬂeade i FFFOFFFD DFFFEBFFF BBFFFTFF FTTFTBDE  «vuccvinccvnncnn *45{1&
CMDlB(SEND TU. Al F9503A4B C54BBFBEC «PUKL He 206, BMHZ
Rl RL From start_bit to Ern:l bit= r12r‘|5 203.6MHz (144c1k) .
~ Read FFOFFFO0 FFCCC3CC C3... waitTime:18us SD :4bit
CMD19(SEND_TU. .. ARG ﬂﬂﬂﬂﬂﬂﬂﬂ CRC 4E - I0=1.8v sD 21'.}6 8MHZ
R1 = : 5D -
‘Read FFOFFF00 FFCCC3CC ;;;3,__ waitTime:18us sD :4bit
If you need to save these information as TEXT file, please do below steps.
- select target line by clicking left mouse button (right button is assigned as line marker operation)
- press control-C (copy)
- paste to text editor (paste)
FFOFFFOO FFCCC3CC C33CCCFF FEFFFEEF ................
FFDFFFDD FFFBFFFB BFFF7FFF 77F7BDEF ............ w...
FFFOFFFO OFFCCC3C CC33CCCF FFEFFFEE ......... 3...... Bottom line is CRC16 data
FFFDFFFD DFFFBFFF BBFFF7FF F77F7BDE ................ 1bit mode : 2 byte
| F9503A4B C5488FBC |—P—tttH= 4bit mode . 8 byte
From Start_bit to End_bit=712ns 203. 6MHz (144clk) 8bit mode : 16 byte

4bit DDR mode : 16 byte
8bit DDR mode : 32 byte

712ns 203.6MHz (144clk)

S DATA CRC16 | E

-
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3. TOP Menu (1/4)

Bus &nalvzer

(3)

START | STOP |

Stop when the memory iz full

| Auto Retry |

Trigger Statusifree run mode) Used:0.000%

(1) ——

Comrmon Option

Data zize to save LOG h12 -
Block size to zave LOG 0

(N=zave all)

LOG memary size3308)  266ME -

] Mo logeing busy event

"] Mo loeging interrupt evert{SDIO)
=D card or 4bit eMMCASDI0

("] Only Datal Connected(SDASDI0)
[C] 505G Card

[ GRGGtl | | Wender GMD |

[7] Lavout? (after application =fw restarted)

[] Hiztoeram (after application =/m restarted)

e Option
[ Media iz eMMC
NCID Level 3.3

DDR Mode at Boot
RaT n =ignal connected
Fetain BUS mode after BOOT
BOOT BCE sent
Only DATAN Connected
BUS width at BOOT
dhit
H=400: Check Data CRC1EA
HZ400: Same Edesing check caze)

(4)
(6)

- RUM
L. TRIGGER

Filter #Search

f bz tut

f cmd.tat

f datatxt

f default txt

f rdatatxt

f wdata tact
=_busy txt
=_cmd bt
z_cmdd8 49 tut
z_cmdb2 B tut
= cnd_are. txt
= cmd_areg_are.txt
= crctxt

(5) g_cro_cardtxt
= cre_hosttxt
= errixt

= _power txt
_respixt

Log
SAVE GV

SAVE BIN

LOAD BIN

2) ——

For SDR104/HS200HS5400
Probe Point Setting Probe Point

[default][default]fmt0,27 27,27,27,27,27,27 27 07 J[F:0,43 37,38,40,39,32,32 3232 ]

g trigeertxt

Path

Craiark,
Dol
Crahhiork,
Crahhiork,
Crathhiark,
Craiarl,
Cr#hiar
Crahhiork
Craghhiark,
Cratiarl,
Cr#iarl
Crahhiork
Crahhiork,
Craiark,
Dol
Crahhiork,
Crahhiork
Craiark,
Ol
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3. TOP Menu (2/4)

#

(1)

Description

Choose Data size to be saved to LOG.
If 512 bytes is chosen, all of Data information including CRC16 information are saved.

Reference

Data size to save LOG If from 4 bytes to 128 bytes is chosen, specified bytes information are saved. 3.1.1
If 0 byte is chosen, any Data information is not saved.
Block size to save LOG Choose Block size to be saved to LOG. Ifitis 0, all of blocks are saved to LOG. 3.1.2
. In case of SGDK330B, LOG memory size can be selected from 256MB/512MB/1GB.
OOl S ) In case of SGDK330A, LOG memory size is fixed to 256MB. 3.13
No logging busy event If checked, busy event is not recorded. 3.14
No logging Interrupt event .
If checked, Interrupt event is not recorded. 3.1.5
(SDI0O)
SD card or 4bit eMMC/SDIO If target media is SD card or 4bit eMMC/SDIO, please check. 3.1.6
Only Data0 Connected Check this box if only DATAO signal is connected to wire type mini POD. (CLK and CMD 317
(SD/SDIO) signals should be connected) o
SDSC Card If SDSD card is used and also Address trigger is used, check this.box.
If Address trigger is not used, it is no need to check.
CRC Ctrl Push this button to set CRC Error detected signal output mode. 8 CRC Error Detected
Analyzer outputs Pulse signal from Header pin when CRC Error is detected. signal
Push this button to add new CMD definition. o
Vendor CMD Four (4) CMD definitions can be added. 7 Add CMD definition
If checked, window layout is changed to mode 2 after application software is restarted.
Layout2 If not checked, window layout is changed to default mode after application software is
restarted.
If checked, Histogram of SD card access is displayed at the below of log window after
Histogram application software is restarted. 3.4 Histogram

If not checked, Histogram window is deleted after application software is restarted.

solidGear
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3. TOP Menu (3/4)

# [») Description Reference
Probe Point Choose probe point values from Pull Down menu.
(2) 5 Probe Point
Setting Probe Point If new Probe Point is needed to make, use this button.
START If this button is pushed, Protocol Analysis starts. When log area becomes full, old log
data is over written by new log data. 9.1 Startiand Stop
STOP If this button is pushed, Protocol Analysis stops and log data is displayed on PC screen.
3)
If this Button is pushed, Protocol Analysis will start in auto log data saving mode. In this
Auto Retr mode, log data is saved when captured log becomes full and Analysis will restart 9.2 Auto Retry
¥ repeatedly till STOP button is pushed. Log data will not be saved while log data is being (repeat mode)
saved.
SAVE CSV Push this button to save LOG information in CSV format.
(4) SAVE BIN Push this b LOG inf ion in Binary f 6 Save and load Log
ush this button to save information in Binary format. information
LOAD BIN Push this button to load Binary format LOG file.

-
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3. TOP Menu (4/4)

# ID Description Reference
Media is eMMC Check this box if eMMC (including MMC Card) is target media. 3.2.1
Choose VCCQ level (10 voltage level)
VCC Level 3.3V,1.8V or 1.2V can be chosen. 3.2.2
DDR Mode at BOOT Check this box if eMMC is DDR mode at Boot phase. 3.2.3
. Check this box if RST_n signal is connected to wire type mini POD.
LM el EEnaEise If rising edge is found, RST_n event will be recorded to LOG. 3.2.4
Retain BUS mode after BOOT Check ?hIS"bOX if “Retain BOQT_BUS_WIDTH and BOOT_MODE values after boot 395
operation” of target eMMC is set.
sent eck this box if e media sends signal at Boot phase. 2.
(5) BOOT ACK Check this box if eMMC medi ds BOOT ACK signal at B h 3.2.6
Only DATAO Check this box if only DATAO signal is connected to wire type mini POD. (CLK and
Only DATAO connected CMD signals should be connected)
3.2.7
mede BUS width at Choose bus width at Boot phase.
BOOT DDR Mode is specified by “DDR Mode at BOOT”.
. [HS400] If checked, CRC16 of Data is checked while HS400 mode. If not checked,
H5400: Check Data CRC16 CRC16 of Data is not checked while HS400 mode. 3.28
[HS400] This option is valid if Check Data CRC16 is off. If checked, HS400 output
HS400: Same edge (no check case) timing from eMMC is supposed the same as HS200. If not checked, 180 degree 3.2.9
delayed. This timing is used for latching CRC status.
RUN/TRIGGER Change to Trigger menu
(6)
Filter/Search Search event from LOG information. 3.6 Search

-
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3.1 Common Option

Commaon Qption

Data zize to zave LOG 512 -
Block zize to zave LOG 0
(=zave all)

LOG memary sizel330B)  256ME -

| Mo logeine busy event

| Mo loeeging interrupt event(SDI00)
V150 card or $bit eMMGSDI0

" Only Datal Gonnected{50A50I0)
[F] SDSGC Gard

-
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3.1.1 Data size to save LOG

This value defines how many bytes per sector are saved to LOG.

If it is 512, all of data with CRC16 code are saved to LOG.

If it is 4, only 4bytes of head of each sector data are saved to LOG.
If it is 0, no data content is saved to LOG.

“2048” is for SDIO.

Data zize to save LOG 512 -

256
128
fid
32

4
1]
2048

For example, if it is 4, only 4bytes data contents are saved to LOG as below figure.

CMD18(READ_MULTI... ARG:D0002F58 CRC:5E 5C:8 To—1.8V SD :206. 8MHz

Only 4bytes of each sector are saved to LOG.

Exception is eMMC CMD8 (SEND_EXT_CSD) and packed command. In these case, all of 512Byte are stored LOG even if smaller byte is
specified.

-
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3.1.2 Block size to save LOG (1/2)

This value defines how many blocks (sectors) in one multiple read/write operation are saved to LOG.
If this value is 0, all of blocks are saved to LOG.
If this value is 1, only one block in one multiple read/write operation are saved to LOG.

“Data size to save LOG” defines byte size, and “Block size to save LOG” defines sector size as below figure.
This is useful to let LOG size minimize, and save more information to LOG if user does not care Data contents itself.

Common Option

Data =size to =zave LOG 32

Block zize to save LOG 3_ \

{O=zave all} )
Data Size

———

ata (512byte+CRC16)

ata (512byte+CRC16)

Block Size

ata (512byte+CRC16)

Data (512byte+CRC16)

Data (512byte+CRC16)

Data (512byte+CRC16)

LOG file

-
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3.1.2 Block size to save LOG (2/2)

Below figure is sample of “Data size = 4” and “Block size = 3” in multiple read operation (CMD18).
In this case, 128 sectors are read by one CMD18 from media, but only 4 byte of 3 sectors are saved to LOG.
These data information occupy small area in LOG, so many events can be saved to LOG.

Common Option

Data =zize to save LOG 4 -

Block size to save LOG
(N=gave all)

Accessed block count is displayed here

/

4 bytes per sector

EVENT DATA Inflormation BUsS

CMD1B({READ_MU. .. ARG:(0003300 CRC:26 SC:128 j]=1.3‘u’ SD :206. BMHz

Rl

3 sectors {

CMD12 (STOP_TR. . . : 000 CRC:30 5C:128 fromcMp:1631us... SD :206. 8MHz
Rilb RSP:0C000008007F [47:0] - sD -

-
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3.1.3 LOG memory size (330B)

SGDK330B has 1GB LOG memory.

If 256MB is selected, only quarter area of 1GB is used to save LOG.

If 1GB is selected, all of 1GB area is used to save LOG.

This value can be selected if hardware is SGDK330B. In case of SGDK330A, this value is fixed to 256 MB.

It will take time to upload 1GB data from analyzer to PC. If this value is smaller, time from STOP button pushed till showing LOG to display
can be shorter.

LOG memory size{330B)

1GB

1GB memory

-
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3.1.4 No logging busy event

If this is checked, Busy event is not saved to LOG.
If user does not care Busy event (busy time), this is useful to let LOG information be simpler.

Mo logeing busy event

CMD25(WRIT... ARG:00004088 CRC:65 SD :206. 8MHZ

SC:56 I0=1.8V

> 3 sector information

Mo loegine busy event

CMDZ5(WRIT. .. 1000040 SC:8 I0=1.8v

3 sector information

=
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3.1.5 No logging interrupt event (SDIO)

In case of SDIO, “DATA1 = LOW” is defined as Interrupt event.
If this is checked, interrupt event is not saved to LOG.

[¥] Mo logging interrupt event{SDIO)

In some situation, interrupt event is saved to LOG as below figure, even though media is SD card.

021 us Read 00000000 00000000 00... waitTime:Ous SD :4bit
021 us ‘Read 00000000 00000000 00... WaitTime:Ous 5D :4bit
cMD12(STOP_TR... ARG:00000000 CRC:3 SC:8 fromcMD:6... SD :49.2MHZ
‘Read 00000000 00000000 00... waitTime:Ous 5D :4bit
R1b RSP :0C0O0000BOOYF [47:0] - 5D -
CMD1E(READ_MU... ARG:00002F70 CRC:24 SC:8 5D :49.2MHz
R1 RSP:1200000900D3 [47:0] - 5D -

This reason is some SD card does not set DATA1 signal to High level before Hi-Z, and also Host does not pull up DATA1 signal.
In such case, please use this option to remove Interrupt message from LOG.

CMD12

i 200/ @ 2001/ @ 0 200/ o 5560 G000V Sop § @ 1RV

This SD card does not
set DATA1 to High level
before Hi-Z.

Avgil ) 18200 | el |- 88V |/ MinfT): B30V, | Minj2 ) -1.16V

-
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3.1.6 SD card or 4bit eMMC/SDIO

If target media is SD card or 4bit eMMC/SDIO, please check this box.
If target media is 8bit, please off this check box.

SD card or 4bit eMMC/SDIO case

¥ 5D card ar dhit eMMCSDIO

8bit eMMC/SDIO case

[ 50 card ar 4hit eMMG/SDIO

-
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3.1.7 Only Data0 Connected (SD/SDIO)

“Only Data0 Connected” mode is used when wire type mini POD is used to analyze SDIO protocol.
In case of wire type mini POD, CLK, CMD and DATA signals must be connected between test target and wire type mini POD.
This analyzer supports only DATAO signal connected mode. In this mode, it is no need to connect DATA7:1 to wire type mini POD.

This mode is useful to minimize effort to wire connection between Host and mini POD.

[¥] Only Datall Connected(SD/S0I0)

CLK
CMD

" DATAD
TN

Test target P W',r? AR
Mini POD
DATA7:1

OPEN

rRead FEFEFEFE FFFFFFFF FEFEFE.

In this case, displayed data is “E” or “F”.
If 4bit mode, and if DATAO=LOW, then Data is “E”, and if DATAO=HIGH, then Data is “F”.
If 8bit mode, and if DATAO=LOW, then Data is “FE”, and if DATAO=HIGH, then Data is “FF”.

-
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3.2 eMMC Option

efMMC Option
V] Media iz eMMC
WoC Level 1.8y i
"] DDR Mode at Boot
I RST n gienal connected
| Retain BUS mode after BOOT
| BOOT AGE sent
Y] Only DATAD Connected
BUS width at BOOT
ohit -

7] HS400: Check Data GRG 16
| H5400: Same Edesino check caze)

-
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3.2.1 Media is eMMC

If this is off, analyzer treats captured CMD as for SD or SDIO.
If this is on, analyzer treats captured CMD as for eMMC.
So this check box must be correctly set. Otherwise, analyzer will not be able to capture protocol correctly.

Media iz eMMGC

-
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3.2.2 VCC Level (VCCQ Level)

In case of eMMC, this setting is used to show Power event of VCCQ.

=)

|

This analyzer has 4 zone VCC level. If VCCQ is changed to other zone, Power event is saved to LOG.

‘-.TOC Lewvel

2.0v-2.7v (POWER) 1.4v-1.7V (POWER)
2.7v-3.6V (POWER) 1.7v-1.95V (POWER)

Below table is Voltage definition of each zone.

1.2V 1.8V 3.3V
Zonel 0v-0.8Vv 0ov-1.4v ov-2.0v
Zone2 0.8v-1.1V 1.4V-1.7V 2.0V-2.7V
Zone3 1.1v-1.3V 1.7v-1.95V 2.7V-3.6V
Zone4 Over 1.3V Over 1.95V Over 3.3V

This analyzer judges whether Host is power off by fixed voltage level. It is less than 1.0V.
This 1.0V does not have any relation with this VCC level setting.
If VCCQ (eMMC) or VCC(SD) is less than 1.0V, this analyzer initializes bus mode setting to 1bit and SDR.

-
SolidGear O B




3.2.3 DDR Mode at Boot

This analyzer judges Bus mode (such as SDR/DDR, 1bit/4bit/8bit) by CMD6 and ACMD®6 (SD card case).
If analyzer could not capture CMD6 correctly, analyzer will not be able to capture protocol correctly, because analyzer will use wrong Bus mode.
So this analyzer should be started before Host is power on. Otherwise, analyzer might issue wrong LOG, because analyzer cannot capture CMDS6.

In case of Boot phase of eMMC, analyzer cannot judge whether SDR mode or DDR mode, because there is no CMD6 before Boot phase.
So before start analyze, bus mode (SDR or DDR) at Boot should be correctly specified.

If Host does not use Boot mode, it is no need to set this mode.

SDR mode at Boot phase DDR mode at Boot phase

"] DDR. Mode at Boot DDR Mode at Boot

Bus width (1bit/4bit/8bit) is not needed to be set at Boot phase except only DATAO connected mode.
This analyzer judges Bus width at Boot phase by start bits condition.

If only DATAO is low, it is 1bit mode.

If DATA3-0 are low and DATA7-4 are high, it is 4bit mode.

If all of DATA7-0 are low, it is 8bit mode.

-
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3.2.4 RST_n signal connected

If RST_n signal of wire type mini POD is connected to Target Host, please check this box.

If this box is checked, and analyzer finds RST_n == LOW, analyzer initializes Bus mode, for example, 1bit, SDR, etc.

[¥] RST n zignal connected [] RST n zienal connected
RST_n RST_n
R OPEN
Test target W',"? type Test target W!rg type
Mini POD Mini POD

-
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3.2.5 Retain Bus mode after BOOT

eMMC can retain Bus mode (bus width, SDR/DDR) after Boot operation if eMMC is set this mode.
In this case, Host does not issue CMD6 to change Bus mode after CMDO.
Analyzer cannot judge whether eMMC is this mode or not, so if eMMC is set this mode, please check this check box.

[¥] Retain BUS mode after BOOT

Boot phase : : The Same bus mode
Bus width, SDR/DDR w2, as Boot phase
\ Same mode /
"] Retain BUS mode after BOOT
Boot phase .
Buswidth, SOR/DDR || <MP0 = 1bit bus, SDR
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3.2.6 BOOT ACK sent

eMMC issues Boot Acknowledge pattern before issues Boot Data if eMMC is set this mode.
Analyzer cannot judge whether eMMC is this mode or not, so analyzer might issue wrong LOG information when it captured Boot Ack.

Boot Acknowledge pattern is “010” on DATAO signal.
If this box is checked, analyzer will be able to judge this Boot ACK pattern correctly when it captured Boot Ack.

] BOOT ACK =ent

Power Boot ACK
on |=| o100nDATA0 | Boot phase =| MPo
[ BOOT AGE zent
(No Boot ACK) .
Pcémer . > Boot phase =>| CMDO

-
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3.2.7 Only DATAO Connected

In case of wire type mini POD, CLK, CMD and DATA signals must be connected between test target and wire type mini POD.
This analyzer supports only DATAO signal connected mode. In this mode, it is no need to connect DATA7:1 to wire type mini POD.

This mode is useful to minimize effort to wire connection between Host and mini POD.

In this mode, analyzer cannot judge bus width at Boot phase. So please specify Bus width at Boot phase.

[¥] Only DATAD Connected [T Only DATAD Connected
BUS width at BOOT BUS width at BOOT
abit - ahit
CLK CLK
cvb /C—'V'D\\
DATAO N\ /DA%\
/\ ; . Wire type
N\ Wire type Test target . N
Test target Mini POD & . Mini POD
DATA7:1 DATA7
OPEN \
rRead FEFEFEFE FFFFFFFF FEFEFE.

In Only DATAO Connected mode case, displayed data is “E” or “F”.
If 4bit mode, and if DATAO=LOW, then Data is “E”, and if DATAO=HIGH, then Data is “F”.
If 8bit mode, and if DATAO=LOW, then Data is “FE”, and if DATAO=HIGH, then Data is “FF”.
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3.2.8 HS400: Check Data CRC16

This analyzer always checks whether CRC16 value is correct or not except HS400 mode.

Except HS400 mode, this analyzer makes expected CRC16 value by calculating captured Data, and if captured CRC16 value is not the same
as expected CRC16 value, it shows CRC16 error message. Usually if CRC16 error message appear, it means analyzer could not capture
Data/CRC16 correctly. (or Host or Media issued wrong Data or CRC16 value when hardware trouble occurred)

In case of HS400 mode, this check box defines whether to check CRC16 or not.
Please take case that in HS400 mode, Default mode is No check Data CRC16.

If this check box is OFF, CRC16 is not checked in HS400 mode.

In this case, CRC16 error message does not appear at HS400 mode access.
To identify this LOG was captured by no check mode, at every Data line, [unreliable data] message is added at tail as like below figure.

[ H5400: Check Data CRC16 =>» CRC16 value is not checked. Captured data is not reliable.

If this check box is ON, CRC16 is checked in HS400 mode as like other mode.

In this case, CRC16 error message appear if analyzer found captured CRC16 value is the same as expected CRC16 value, which was generated
by calculating captured Data.

(7] HS400: Check Data CRG16 =» CRC16 value is checked. Captured data is reliable.

-
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3.2.9 HS400: Same Edge (no check case)

This check box is valid only when “HS400: Check DATA CRC16” is Off.

| [ HS400: Check Data GRC 16|
"] HS400: Same Edeelno check case)

Usually please “OFF” this check box.

"] H5400: Check, Data GRC16
| [ HS400: Same Edeeino check caze) |

If you think analyzer cannot capture “CRC Status” correctly, which is issued from eMMC when write operation, please try this check box
“ON” case.

] HS400: Check, Data GRC16
I HS5400: Same Edeeino check case) |

-
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3.3 Typical setting (1/2)

SD card case:

Below setting is to capture and save all of event and data contents in case of SD/SDIO card.

Common Option

Data =size to save LOG B2 -

Block zize to zave LOG 0
Il=zave all)

LG memaory zizel230E)

[7] Mo loeging busy event

[7] Mo logging interrupt eventiSDIO)
¥ S0 card or dbit eMMGC/SDI0 |
[ Only Datal Connected{SD/SDI0)
7] SDSG Card

IEGME -

| CRC Cirl I [ Vender GMD

]

[7] Lavout? (after application s/w restarted)

efMC Option
] Media is eMMG
YOG Level a3

DDR Mode at Boot
F=T n sienal connected
Fetain BUS mode after BOOT
BOOT ACE sent
Cnly DATAN Connected
BUS width at BOOT
Shit
HZ400: Check Data GRC1A
H5400: Same Edeelno check casze)

If user wants to capture a lot of event, and does not care data contents itself, please use below setting.

SolidGear

Common Option

Data zize to save LOG 4 -

Elock size to zave LOG i
i l=zave all)
206MB -

LOG memory size{330B)

] Mo loeging busy event
[] Mo loeging interrupt event{SDIO)
[ [

"] Only Datal Gonnected{SDASDIO)
7] 505G Card

ard ot dhit =ik

[ GRGGwl | [ Vender GMD

)

[ Lavout? (after application =/w restarted)

e Option
] Media is eMMC
WG Level s

DDF. Mode at Boot
F5T n zighal connected
Fetain BUS mode after BOOT
BOOT ACE sent
Dby DATAD Conmected

BUS width at BOOT

{Bbit

HS400: Check Data CGRC 16
H5400: Same Edeelno check case)
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3.3 Typical setting (2/2)

eMMC case:

Below setting is “all of Data7:0 are connected to wire type mini POD” case.

Common Option

Data size to save LOG b1 -
Block zize to zave LOG 0
Il=zave all)

LOG memary sizel3308) IEAME -
[ Mo logging busy event

[] Mo loeging interrupt event{SDIO)

[ 5D card or dbit eMMG/SDID

[ Only Datal Connected{SDAS0I0)

[ 5055 Card

ehbC Option
Mediz iz eMMC |
VGG Level 1.8 -
["] DDR. Made at Boot
["] RST n signal connected
["1 Retain BUS mode after BOOT
[T BOOT ACK sent
[T Only DATAD Connected

BUS width at BOOT

Bbit

[ CRC Cil ] [ Wender GMD

[7] Layvout? (after application s/w restarted)

[V HS400: Check Data GRG 16 |
] HS400: Same Edesino check caze)

If only DATAO is connected to wire type mini POD, and if user does not care Busy time/Read wait time, please use below setting.

Common Option

Data zize to save LOG 4 -

Block size to zave LOG i
(N=zave all)
2h6MEB -

LOG memory size{330B)

7] Mo loegine busy event
[] Mo loeging interrupt event{SDIC)
[ 5D card or dbit eMMC/SDIO

[ Only Datal Gonnected(SD/S0I0)
7] 5DEG Gard

[ GRGCtl | | WenderGMD |

[ Lavout? (after application =/w restarted)

SolidGear

e Option
[¥] Media iz eMMC
WG Level 1.8 -
[ DDR. Mode at Boot
[ RST 1 zignal connected
["] Retain BUS mode after BOOT
7] BOOT ACE zent
1] Only DATAD Connected |
BUS width at BOOT
ahit -

"] H5400: Check Data GRS
[7] HS400: Same Edeeino check casze)
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3.4 Histogram (1/3)

If “Histogram on” is on, access histogram is displayed at the below of log window.
Upper side is whole time histogram, and lower side is zoomed in histogram.

whole

(UL L

il lllililii!!ﬁiﬁ!iﬁl&"ii

Example of Read access
CMD17/18 is longer height yellow bar, Read wait time is smaller height blue bar, and 512 byte Read data is middle height yellow box.

'IIf["lIIIII]I'IIIII

I-Uﬂ‘ll:"lll.ﬂl‘ﬂﬂllnbi’nﬁlbﬂd‘ti-ﬂ

From 008=:F8¥ms:5d8us to 0

Yellow B Yellow box
Read CMD fead Wu? y Read Data
(CMD17/18) ea alt time (512Byte)

-
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3.4 Histogram (2/3)

Example of Write
CMD24/25 is longer height orange bar, 512 byte write data is middle height orange bar, and write busy time is green bar.
CMD except Read/Write(CMD12/17/18/24/25) is longer height white bar.

)

From 010=:422m=:211us to 010= =.(000=:001ms:

White
: Orange Orange box Yellow
Green Green
(cacoigt/i{sjfém;gs) Write CMD Write Data Write Busy STOP CMD Write Busy
CMD (CMD24/25) (512Byte) (CMD12)

-
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3.4 Histogram (3/3)

Mouse operation

[Double click]
Move histogram

pointer to the
line which is
clicked

[Long period push]
Move zoom area

[Drag and Drop]
Specify zoom area

I LIty -

]
/ ) ] |

[long period push] [Drag]
Move pointer of log Shift time zone

[up side]
Zoom out

[down side]
Zoom in

=
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4 Mini POD

Active Mini POD list : (at July 2016)

Mini POD name Feature Parts no

Not UHS-I
Yes
Mini POD for SD SGDK330A-01 Yes (4bit SD form factor No
only)
. Yes
Mini POD for SGDK330A-02 _ Yes (4bit microSD form No
microSD (microSD only)
factor only)
. . Yes
Mini POD for 8bit SGDK330A-05 Yes (MMC form factor No
MMC
only)
Wire type mini POD
for eMMC/SDIO SGDK330A-04 Yes Yes Yes No
Rev2
Wire type mini POD
for eMMC/SDIO SGDK330A-06 Yes Yes Yes No
Rev5
Wire type mini POD
for eMMC Rev6.1 SGDK330A-08 Yes No Yes No Yes
Socket type mini
POD for eMMC SGDK330A-30 No No Yes No
Rev2

-
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4.1 Mini POD for SD card

If form factor of Host is SD, please use this mini POD.

4.2 Mini POD for microSD card

If form factor of Host is microSD, please use this mini POD.

4.3 Mini POD for 8bit MMC

If form factor of Host is 8bit MMC type, please use this mini POD. This can be used for 4bit SD card too.
50pin connector for FFC cable is mounted on bottom side, so developing board, whose form factor is SD card, can be inserted to Socket on
upper side.

-
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4.4 Wire type Mini POD for eMMC/SDIO Rev2

GND
VCCQ (1.8V)
RST_n
This is wire type mini POD for eMMC or SDIO. CLK
Please connect wire between target system and this mini POD. CMD
If Only DATAO connected mode, it is no need to connect DATA7-1. DATA7
In case of SDIO, please connect VCC of SDIO (3.3V or 1.8V) to VCCQ PAD of DATAG
this mini POD. DATAS
If result of this mini POD is not good, please use Rev5 or Rev6.1. DATAL
DATA3
DATA2
DATA1
DATAO

-
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4.5 Wire type Mini POD for eMMC/SDIO Rev5

it

Ak Wire Type mini POD (V5.0)<'"8

250 201 SolidGear ‘ O C-“(‘) b GND
C6..C4
» yo ry I}
c VCORT™==l vceQ (1.8V)
RST_n
S - CLK
This is wire type mini POD for eMMC or SDIO.
This mini POD needs 5V input. CMD
Please connect wire between target system and this mini POD.
DATA7
In case of SDIO, please connect VCC of SDIO (3.3V or 1.8V) to VCCQ PAD of
this mini POD. DATAG6
This mini POD is better than Rev2, but not better than Rev6.1. IS
If test result of this mini POD is not good, please use Rev6.1. (please note DATA4
Rev6.1 does not support SD/SDIO)
DATA3
DATA2
DATA1
DATAO

-
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4.6 Wire type Mini POD for eMMC Rev6.1

8~ Wire Type (V6.1)
L9018 SolidGear

=g |
1 i

GND
VCCQ (1.8V)
RST_n
CLK
This is wire type mini POD for eMMC. ™MD
This mini POD needs 5V input.
Please connect wire between target system and this mini POD. DATA7
This mini POD does not support SD/SDIO CMD11 sequence, so this cannot be DATA6
used for SD/SDIO in UHS-I mode. But if VCC of SDIO is fixed voltage (1.8V)
after power on, this can be used for SDIO UHS-I mode. In this case, please DATAS
connect VCC of SDIO (1.8V) to VCCQ PAD of this mini POD.
DATA4
DATA3
DATA2
DATA1
DATAO

Connect
wires to
these pads

-
SolidGear O R A pe




4.7 Socket type Mini POD for eMMC Rev2

This is socket type mini POD for eMMC.
To use this mini POD, interposer board (eMMC footprint) must be mounted on user board instead of eMMC media.

eMMC media in eMMC socket can be changed easily, so this mini POD is useful to check media performance.

3 kinds adaptors (11x10 / 11.5x13 / 12x16) is bundled. This adaptor can be changed by pushing Socket from top by finger and picking up
adaptor.

eMMC socket
—_— | 11x10/11.5x13/12x16

Height Adjust

board
6.6mm without Height
Adjust board.

13.2mm With Height
Adjust board. Interposer

/ board
' -

| User board ‘

-
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4.8 Dumped resister (1/4)

Buffer IC input port damages Host system. In worst case, Host cannot access Media correctly if mini POD is attached.

Every Mini POD has dumped resistors between Host system and buffer IC on mini POD.

If this resister value is changed to large, damage for Host system will become smaller.

Bad influence of larger dumped resister is Analyzer cannot capture signals correctly. This phenomenon depends on 10 drive strength of Host

system.

If Host cannot access media correctly, please change dumped resister value to larger value (for example 220 ohm, or 330 ohm in case of
Buffer IC is SN74AVC8T245).

VCC of 10
Host REG B Open VCC of IO

(default)

REG A

CLK/CMD/DATA /\/\/

22 ohm Open

(default) REGC defaul Buffer IC
(default) (sn7aAvC8T245)

Media

GND

-
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4.8 Dumped resister (2/4)

Wire type | Wire type Wire type Socket type
Rev2 Rev5 Rev6.1 Rev2

SGDK330A-xx -0 -0 -0 -04 -06 -08 -30
DATAO R1 R1 R1 R1 R1 R1 R1
DATA1 R4 R4 R4 R4 R2 R4 R4
DATA2 R7 R7 R7 R7 R3 R7 R7
DATA3 R10 R10 R10 R10 R4 R10 R10
DATA4 R13 R13 R5 R13 R13
DATAS R16 R16 R6 R16 R16
DATA6 R19 R19 R7 R19 R19
DATA7 R22 R22 R8 R22 R22

CMD R13 R13 R25 R25 R9 R25 R25
CLK R16 R16 R28 R28 R10 R28 R28

Resister number of Dumped resister

-
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4.8 Dumped resister (3/4)

(ORIO\ roumn ’O OR!OMO

Mini POD for SD (SGDK330A-01) Mini POD for microSD (SGDK330A-02)
Default value = 22 ohm Default value = 22 ohm
Buffer IC SN74AVC8T245 Buffer IC SN74AVC8T245

R28 B
mz mo( R13 Anzs m% (fn Onzzomo' 3
mralra\rs(u A r:[ L rgruu

v

Q
Zn
Mini POD for 8bit MMC (SGDK330A-05) Socket type mini POD (SGDK330A-30)
Default value = 22 ohm Default value = 22 ohm
Buffer IC SN74AVC8T245 Buffer IC SN74AVC8T245

=
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4.8 Dumped resister (4/4)

Wire type mini POD Rev2 (SGDK330A-04)
Default value =22 ohm
Buffer IC SN74AVC8T245

¥ . w8 U
o i

£

Comparator IC
ADCMP604

= u'lgg -I-

Wire type mini POD Rev5 (SGDK330A-06)
Default value = 10 ohm

D17 DAE ID1E 0%

D17 Bk Din IR
K T | e

~
S @ -1}

Comparator IC
LMH7322

Wire type mini POD Rev6.1 (SGDK330A-08)
Default value = 47 ohm

-
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5.1 Probe Point Overview (1/3)

Proper probe point is key point for this analyzer.

This analyzer captures CMD/DATA signals at rising edge of CLK in case of SDR, or at both edges of CLK in case of DDR.
If frequency is slow, for example 50MHz SDR, usually it is no need to do Tune Probe Point.

But if frequency is high, for example 100MHz or over, or DDR mode, usually it is need to do Tune probe Point.
CRC7/16 error message notify customer that current probe point is not correct.

This analyzer can change probe point Ons - 5ns. (CMD/DATA are delayed from Ons to 5ns, and are latched by CLK edge)

CLK

CMD/DATA

Maximum : 5ns

This analyzer has 2 sets of probe point. One is Read Operation (Response and Read data issued from Media). The other is Write Operation
(CMD and Write data issued from Host)

Resolution of Probe Point is 78ps. So totally 64 step per 5ns. (78ps * 64 = 5ns)
Analyzer sets center of OK area as Probe Point.

P 5ns = 78ps * 64 (1=0K, 0=NG) _
00000000000000000000000011111117111111110000000000000000000000000
NG OK NG

SolidGear
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5.1 Probe Point Overview (2/3)

If Host system issues CMD19/21, proper Probe point can be found by “Tune by CMD19 (Read/Write)”.

In case of HS400, probe point for Data can be found by “HS400:Tune by Read/Write data”.

Over 100MHz CMD19 Tune by CMD19/21 Tune by CMD19/21
SD/SDIO
Less than 100MHz - Manual Manual
HS200 CMD21 Tune by CMD19/21 Tune by CMD19/21
eMMC HS400 - Manual

HS400:Tune by Read/Write Data

Others - Manual Manual

To get proper probe point of “Manual” in this table, it is need to adjust value manually. But it is not difficult.
Usually Valid area (OK area) except Data of HS400 mode is wide enough. Typically 75% area is Valid.

So the point, which is 2.5ns different from NG probe point, is usually OK. if NG probe point is smaller than 32, add 32 to it, if NG probe point
is lager than 32, subtract 32 from it.

Please refer 5.5 Manual tuning.
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5.1 Probe Point Overview (3/3)

C Tuning Probe )

SD Media eMMC

f<=100MHz @ f>100MHz %de HS400

HS200
Data
Tune by Tune by HS400:Tune by
Manual CMD19 VRN, cMD21 Read/Write data
CMD
Manual

C Manual Tuning )

@ V>=32

V<32
Add 32 Sub 32
(2.5ns) (2.5ns)

-
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5.2 Tuning Menu (1/5)

If “Setting Probe Point” button pushed, Tuning menu window displayed.

Probe Point

Setting Probe Point

Common —

Probe points for

Response and —

Read data

Probe points for
Command and
Write data

Sathing Frobe Foink

12 = d = D

Wk Cata |
TR e FRBOIRF FFFF AR
Corantind o 1] [e:] ] [r.c] 1] 15}
] o R ] 1R R B IR
[ Trabeoowimnt.| | noebyimno |
S il e
HE400 Wiks Data
[ T - (A I LT .

*= 0D wQ wqg .w @

| HE00: Turm by Writm Cutw |

e T
ot o CWO AT - [ P |
| poiy o Lo et k|
e —
| T Probesd b Pegecioe: [3F FFFF FFFF R
Reporee ) M- DS M m o o
Biwen = H o« 8 - N B o« Ho- 2 e B3 o+
| = 1 o | i
| [Tty CHOT Read) | | CTumebwesdet . | [rad |
ComRTt (L WO b
HS4%2] Read Dals e =
o2 5 o% D4 o3 {=r) 01 oa
| 0 =4 =w4a = p =0 %4 =434 w0 w

Hest wand

e
Cofa... Cafe,, 4
Tet, JGE. 0
o] rEG q
£ O |
41 MM ']

REF FRRF FRFF FRAF PR
| AT PP PP FEFE T
| FRFF FRFR FRFEFFAF
| RO FFER PP FEFEPTIT
RIM| FRFF FAFF FREFFFRAF
|ROI: GO PR PP PEOT
| RO (OFF FRAE FRFFRCID
ROI: DOE FTTT FPTTICID

;gm.n:-:t-.'-.:m:m:#m

q

k5
1
n
bE]

oWy W

HIEI ED‘E:{I:: read Armng

=
[
W o W W W W b |
a q a q L] q l:lI
I = . T IR I
1 n n n 12 1 :I!I
3} R OR B IR R 1Y
- W Tl Probe Points
|| I — . .
| combinations
L
f
il
aad | [ o

|=—==m)

Tuning Result

©
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5.2 Tuning Menu (2/5)

Common & Probe points for Response and Read data

Count of CMD19/21
to be checked while
“Tune by CMD19”

Initialize probe point
value to zero

Sﬂugztgzih;algm b4 x Initialize Value
Change Polarity of clock Read Data [ Response
to latch read data. robed by Negedie 003F FFFE FFFF F300
F'-ES_IJD”SE D? D& D5 D4 D3 D2 D1 Da

35(2730ps) - 32 w 32 - 32 w 32 w+ 33 - 32 - 31 - 33 =

Probe points
value boxes

Execute Tuning
by CMD19/21

Tune by CMD 19 (Read) ‘ ‘ Tune by Read Data ‘ FILL block count to be checked
Count {1-255) | 2565 Iﬁ f=G3 f while tuning by Read Data
H5400 1 unit =64 sectors
D7 D6 D5 D4 D3 D2 D1 DO

o = 0 - 0 -

0 =~ 0 =~ 0 =~ 0 =~ 0 -

Optional Tuning
by Read Data

SolidGear

[ HS400: Tune by Read Data ]

l

Execute Tuning by Read
Data in HS400 mode

Probe points
for HS400 mode
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5.2 Tuning Menu (3/5)

Probe points for Command and Write data

Change Polarity of clock Write Data / Command
to latch write data.
Dprubed by Neqedae; FF80 D0FF FFFF FFFF

Probe points

Command D7 D& D5 D4 D3 D2 D1 DO Value boxes
27 (2106 ps) - 32 0+« 32 w 32 w 32 w« 25 w 27 v 23 9w X 0w

L Tune by CMD 18 {Write) | | Tune by Write Data | FILL

by CMD19/21 block count to be checked

Count (1-255) | __ 255 063 1@ while tuning by Write Data
1 unit =64 sectors

D4 B3 D2 D1 Do
* 0 * 0 * 0 * 0 + 0 -

a

Probe points
H5400:Tune by Write Data | for HS400 mode

Optional Tuning
by Write Data

Execute Tuning by Write
Data in HS400 mode

-
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5.2 Tuning Menu (4/5)

will be checked to find probe point.

ID Description Reference
Count of . .
Specify count of CMD19/21 to be checked while Tune by CMD19/21.
CMD19/21 to be . . . 5.7
From 4 to 64 can be set. Larger value is better to find proper probe point.
el checked
Initialize value If pushed, all of probe point value are initialized to zero (0).
This initializing is not always need before executing Tune by CMD19/21.
Tune by CMD19 This is used to find proper probe point of the system whose Host issues CMD19/21. 53
(Read) By this, proper probe point for response and read data will be gotten. '
HS400: Tune by This is used to find proper probe point for Read Data in case of HS400 mode. 54
Read Data By this, proper probe point for Read Data will be gotten. ’
This is optional function to find proper probe point for Read Data except HS400 mode.
Tune by Read Data If it seems probe point for Read data is not good, please try to use this function. 5.6
Reszodnse and This is effective if signal integrity of Data is not good, because of reflection or cross talk.
Read data
Probe point value Probe point value is set to each box which were found by auto tuning. Or user can set probe point
boxes manually.
. L . ' . L
P oy et If che(.:ked, Polarlty of CLK edge is changed. If proper probe point cannot be found, try again with
checking this box.
While “HS400: Tune by Read Data” or “Tune by Read Data” is executing, multiple read block are
Count (1-255) checked. Its block count is 64 * (this count). For example, if this is 255, 64 * 255 = 16320 read block 5.4,5.6

solidGear
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5.2 Tuning Menu (5/5)

Command and
Write data

ID Description Reference

This is used to find proper probe point of the system whose Host issues CMD19/21.

Tune by CMD19 By this, proper probe point for Command will be gotten. 53

(Write) In CMD19/21 operation, there is no write data, so the same value of Command is used for Write ’
data.

HS400: Tune by This is used to find proper probe point for Write Data in case of HS400 mode. 54

Write Data By this, proper probe point for Write Data will be gotten. '
This is optional function to find proper probe point for Write Data except HS400 mode.

Tune by Write Data If it seems probe point for Write data is not good, please try to use this function. 5.6
This is effective if signal integrity of Data is not good, because of reflection or cross talk.

Probe point value Probe point value is set to each box which were found by auto tuning. Or user can set probe point

boxes manually.

e oy Nt If chet?ked, Polarlty of CLK edge is changed. If proper probe point cannot be found, try again with
checking this box.
While “HS400: Tune by Write Data” or “Tune by Write Data” is executing, multiple write block are

Count (1-255) checked. Its block count is 64 * (this count). For example, if this is 255, 64 * 255 = 16320 write block 5.4,5.6

will be checked to find probe point.
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5.3 Tune by CMD19/21 (1/7)

If CRC7 or CRC16 Error message appeared on LOG, usually it means Probe point is not good.
If such message appeared, probe point must be adjusted.

CMD18(READ_... ARG:00002378 CRC:18 SC:6 I0=1.8v
RL RSP:1200000900F3 [47:0]  -[CRC7 ERROR | :
Read 00000000 00000000 0000... WaitTime:170us, CRC16 ERROR

If Host issues CMD19 (SD) or CMD21 (eMMC), proper probe point can be found by “Tune by CMD19/21”.

At first, by pushing “Tune by CMD19 (Read)” button, find probe point for Response and Read data.
o Analyzer checks CRC7 of response, and sets center of OK area as probe point for response.
o Atthe same time, analyzer checks CRC16 of Read Data, and sets center of OK area as probe point for Read Data.

And then, by pushing “Tune by CMD19(Write)” button, find probe point for COMD and write data.
e Analyzer checks CRC7 of CMD, and sets center of OK area as probe point for CMD
e InCMD19/21 operation, there is no write data, so the same value of CMD is used for Write data.

-
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5.3 Tune by CMD19/21 (2/7)

Stepl: Push “Setting Probe Point” button.

Probe Paint Setting Probe Point

Step2: Push “Tune by CMD19 (Read)” button.

Tune by CMD19 (Read) ‘

Push “Next” button.

-\-'alid probe point For Fead Data {output From Card) is being Found.
This Function does nok wark For the host which does not issue CMD19/21

e

=1

| Texk

Then, below message box will be displayed.

Found CMD19/21 count ; O

‘Walid probe point for Read Data is being found,

Please mount the card and push "Mext” bukton,

IF number of CMD19/21 count does naot reach to 64, please do mounting sequence again

Mexk Canicel Skop
L | | l

-
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5.3 Tune by CMD19/21 (3/7)

Step3: Let Host product do mount procedure (CMD19/21). After finished, push “Next” button. If this analyzer found specified times
CMD19/21, below message box is shown. Then push “Next” button.
If this analyzer did not find specified times CMD19/21, do mount procedure again.

Finding Probe Point For Read Data (oukput From Card) has finished,

[ ek 1 ’ Cancel }

Push “OK” button.

Confirm E‘

Tuning iz finished

Searched probe point value (response and data[7:0]) are set to “Read Probe Point Value Box”.

Response D? D D5 D4 D3 D2 Di oo
45 (3588 ps) + 47 +« 43 - 47 w 47 w 45 0w 4B o+ 47 w 4T -

-
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5.3 Tune by CMD19/21 (4/7)

At result window, Tuning Result is shown. “1” is OK, “0” is NG.

This analyze checks 64 times with changing probe point. If CRC7/16 error occurred, it is NG point (“0”). If CRC7/16 error did not occurred, it s
OK point (“1”).

This analyzer sets center of OK points as Probe point.

Result of CMD 1921 read tuning
RSP: FFFF FFFF FFFF 3FFF
RD7: FFFF FFFF FFFS 1FFF
RD6: FFFF FFFF FFEQ_IFFF

RDS: FFFF FEFF FFF8 1FFF] » FFFF FFFF FFF8 1FFF
RD4: FFFF FFFF FFF8 1FFF
RD3: FFFF FFFF FFFE OFFF
RD2: FFFF FFFF FFEQ OFFF
RD1: FFFF FFFF FFFS OFFF 5ns (78ps * 64)
RDO: FFFF FFFF FFFS 1FFF 63 19 i 0
1111111119191 1111111111111 1111111111111000 0001111111111111
oK NG oK
76 (=64+12) 63 19

M Ay 1111111 111111111111

T

Center of OK points

Response _ D7 D&
45 (3568 ps) -« 47 - 43

D4 D3 D2 D1 ]}
* 447 w 46 « 48 -+ 47 - 47 -
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5.3 Tune by CMD19/21 (5/7)

Step4: Push “Tune by CMD19 (Write)” button.

Tune by CHMOLS (Wrike)

Push “Next” button.

Walid probe point For Command (Oukput from Host) is being Found.
Probe point for Command is used For Write Data,
This Function does not wark. for the host which does not issue CMD19/21

Mek Cancel Stop
L Al |

Then, below message box is shown.

Found CMD19)21 count ; 0

Walid probe paint for command is being found, Please mount the card and push "Mext" button,
If number of CMD19/21 does not reach to 64, please do mounting sequerice again

If this procedure is not: finished, please push "Cancel” button,

=] (o]
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5.3 Tune by CMD19/21 (6/7)

Step5: Let Host product do mount procedure (CMD19/21). After finished, push “Next” button. If this analyzer found specified times
CMD19/21, below message box is shown. Then push “Next” button.
If this analyzer did not find specified times CMD19/21, do mount procedure again.

Finding Frobe Point for Command{output From Host) has Finished.
Probie Point For Command is used For ‘Write Data

L Mk J l Cancel I

Push “OK” button.

Tuning iz finished

Searched probe point value (command) is set to “Write Probe Point Value Box”.
Probe point for data[7:0] are filled with the same value of command.

Command D7 D6 DS D4 D3 D2 Dl Do
izameps | [17 ael[17 )17 el[i7 W7 |7 e[ el )

Step6: Push “OK” button. Searched probe point are used for analyze operation.

o J| [ e |

-
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5.3 Tune by CMD19/21 (7/7)

While “Tune by CMD19(Read)”, there is possibility that number of “CMD19/21 count” does not increase even though Host issues CMD19/21.

.
Confirm

alid probe paint tor Read Data is being found.
Please mount the card and push Mext” button.
If number of CMD 1321 count does not reach to 64, please do mounting sequence again

Mext Cancel Stop
|. | | l

One of possibility of this phenomenon is, Probe point for Command is NG. In such case, Analyzer cannot find Command (CMD19/21) from
Host correctly.
If this phenomenon occurred, please change Probe point for Command manually. (Please Refer to 5.5 Manual tuning )

-
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5.4 HS400: Tune by Read/Write Data (1/5)

HS400 timing (200MHz DDR) is most critical timing which this analyzer supports.
It might be impossible to find proper probe point for DATA without using “HS400:Tune by Read/Write Data” function.

Default mode of HS400 is “Analyzer does not check Data contents by CRC16 while HS400 mode”.
In default mode, captured data in LOG is not reliable, because captured data is not checked with CRC16 calculation by this analyzer.

So please check “HS400: Check Data CRC16” box before execute HS400:Tune by Read/Write Data.
Otherwise, probe point cannot be found correctly.

MG Option
7] Media iz eMMG
VoG Level 18V -
7] DDR Mode at Boot
"I R5ST n zignal connected
["] Retain BUS mode after BOOT
[T BOOT AGE zent
[ Only DATAD Gonnected
EUS width at BOOT
Shit
[¥] HS400: Check Data GRC 16
" HS400: Same Edeeino check cazel

Please check this box before execute
HS400:Tune by Read/Write Data.

Before execute HS400: Tune by Read/Write data, please adjust probe point value for Command/Response.
Otherwise, this analyzer cannot find correct Read/Write operation.

-
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5.4 HS400: Tune by Read/Write Data (2/5)

Stepl: Push “HS400: Tune by Read Data” button.

HS400: Tune by Read Datz |

Push Next button.

r -
Confirm

[H5400]

Yalid probe point for Read Data is being found from Data Read operation
Checked total Read block count is 16320(255 x 64)

Response is not checked.

Mext ‘ Cancel ] Stop

This analyzer checks multiple Read block to find probe point. Its block count can be specified by below box.
If it is 255, total block count to be checked is 255 * 64 = 16320.

Tune by Read Data ‘

Count (1-255) 255

Step2: Power on Host, and let Host do read operation at HS400 mode.
This analyzer checks eMMC bus mode by decoding CMD6. In this tuning procedure, this analyzer checks Read operation in HS400
mode. To let this analyzer be able to judge bus mode correctly, it is need that at first push HS400:Tune by Read Data button, and
then let Host do mount procedure (It is supposed that Host issues CMD6 while mount procedure).

-
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5.4 HS400: Tune by Read/Write Data (3/5)

Step3: Push “Next” button.
If this analyzer has not yet been captured specified block count, below window appear.
In this case, captured block count is 8704.

If you want to stop this tuning, please push Stop button. In this case, information, which has been gotten till Stop button pushed, is used.

g

Confirm

-

[H5400]
Chedked Read Blodk mundﬁ?ﬂ*‘l{lﬂﬁ X 64) |
Read Data is being checked
If Read Block count is less than 16320(255 x 64), please repear read operation.

[ Mext ] ‘ Cancel ‘ Stop

Step4: If specified block has been captured, below window appear.
Push Next Button.

g

Confirm

[H5400]
Specified Read Block operation has been checked

[ Mext ] Cancel Stop

-
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5.4 HS400: Tune by Read/Write Data (4/5)

Result of tuning is displayed at right-bottom corner window. “1” is OK, “0” is NG.

Fesult of CMD 18 Read tuning (HS400 mode)
RO Q000 0000 FFFF EQOO
RD&: Q000 0000 FFFF EQOO
RD5: 0000 0000 FFFF EQOO
RD4: 0000 0000 FFFF EQOO
RD3: Q000 0000 FFFF EOOO
RD2: Q000 0000 FFFF EQDO
RD1: 0000 0000 FFFF EQOO
ROQ: Q000 0000 FFFF EOOO

Application software sets center of valid area as probe point for HS400 mode.

HS400 Read Data

o7 D& b5 D4 03 Dz D1 oo
22 wid2 wi X} w||X2 ow |X w22 e X K

If analyzer could not find valid probe point, below message is shown.
In this case, please improve signal integrity, for example, shorten wire length or use coaxial cable (shield cable), etc.

[ Resuk of CHMDIE Read tuning (HS400 mode)

| RD7: D000 0000 0000 0000 | Probe pork could nok be Faund
| RD6: 0000 Q000 G000 00D | Probe poirt could nok be Found
{RDS: D000 0000 D000 0030 | Frobe point could not be Found
FD: 0000 GO00 0000 0000 | Frobe point could nok be Found
{ RO 0000 Q000 0000 0000 | Probe poink could nok be Found
| RD2: 0000 G000 0000 0000 | Probe point could not be Found
{RD1: 0000 Q000 D000 000D | Probe poink could nok be Faund
R00: 0000 D000 GO0 000D | Probe point could nok be Found
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5.4 HS400: Tune by Read/Write Data (5/5)

Step5: Push “HS400: Tune by Write Data” button.

| HS400:Tune by Write Data |

Other operation is the same as “HS400:Tune by Read Data”. This analyze checks Write Operation in HS400 mode.

-
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5.5 Manual tuning (1/2)

If CRC7/16 Error message appeared, and also Host does not issue CMD19/21, probe point must be adjusted manually.
Usually Manual tuning is needed for Command and Response. In case of Data, Tune by Read/Write data can be used to find proper probe point.

Usually valid (OK) probe point area for Command and Response is wide, and invalid (NG) probe point area is narrow.
If CRC7 error message appear, it means probe point is set to this narrow NG area.

Please see below sample of 208MHz case. ( “1”=0K “0”=NG. There are 64 points. One point is 78ps. Totally 78ps * 64 = 5ns )
If probe point are shifted 32 (right or left), it is expected that new probe point might be OK.

Result of CMD13,/21 write data tuning MSB NG LSB
CMD: FCO0 3FFF FFFF FFFF |:> 1111110000000000001711711121217717212171211271719112171117°111711711111111111

Move probe point (-32)

Result of CMD19/21 read tuning NG
R5P: FFFF FFFF FFFF 807F I:> 111111111111112117711111171111211 1111111111111111 1000000001111111

Move probe point (+32)

-
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5.5 Manual tuning (2/2)

Probe point can be chosen from pull down menu by manually.

Response

15 (1170 ps

10 {750 p=)

11 {358 ps=)
12 (936 ps)
13 {1014 ps)
14 {1092 ps

16 {1243 ps)
17 (1326 ps)
18 {1404 ps)
19 (1482 p=)
20 (1560 ps)
,21(1538 ps)

M

-

Command

34 (2652 ps)

24 (21584 ps)
29 (2262 ps)
30 (2340 ps)
31 (2418 ps)
32 (2496 ps)
33 {2574 ps
[
35 (2730 ps)
35 (2808 ps)
37 (2386 ps)
33 (2964 ps)
39 (3042 ps)

©
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5.6 Tune by Read/Write Data

Usually valid probe point for Data is wide except HS400 mode.

But if signal integrity is not good, valid probe point becomes narrow.
Signal integrity is damaged by long wire, signal reflection, cross talk among Data lines, etc.

If it seems probe point for Data is not good, please do Tune by Read/Write data except HS400 mode.

Tune by Read Data ‘ | Tune by Write Data

Usage of these buttons are the same as HS400: Tune by Read/Write Data.
Please refer to 5.4 HS400: Tune by Read/Write Data.

-
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5.7 Count of CMD19/21 to be checked

This specifies how many CMD19/21 are checked while Tune by CMD19/21.

Count of CMD19/21 ¢
to be checked = ﬂ

If Host issues only 8 times while mount procedure, please select 8 from pull down menu.

But in this case, there is possibility that this analyzer cannot find NG point.
NG point is very important for tuning, because usually opposite side of NG point is Center of OK point. (in case of 200MHz, 5ns)

@ o 0o ofe © @ @

All probe point are OK = In this case, it cannot find proper probe point

So larger count is better for tuning.
If Host does not issue many CMD19/21 while mount procedure, please repeat mount procedure while doing Tune by CMD19/21.

If Host issues 8 times CMD19/21, and 32 is selected, please repeat mount procedure 4 times (8*%4=32).

-
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5.8 Save & Load Probe Point (1/2)

Probe points, which are gotten by tuning procedure, can be saved with adding name.

Push “Add” button if you want to save current probe point value conbination.

‘ Delete ]

S

‘ Aidd

Key in Host name and Card name.

Setting

Host iHostName |

Card !CardName

Al

] [ Cancel ]

Value of probe point boxes are saved to template with name.

Response D7 D6 D5 D4 D3 D2 o1 Do

61 (4758 ps) v | 32 AR v |32 v | |61 w61 w52 w|56 |

Command o7 o3 DS D4 O3 D2 o1 D0
VHZZ vl

27 (2106 ps) v | |32 v!|r32 *”H_32 v|i32 I vH?za

Saved
Template
Host Card WOOWL WL WL WL W W W ‘
| DefaultHost Defautcard 0 0 0 0 0 0 0 0O
| {Test Host 3268 Card I -

©
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5.8 Save & Load Probe Point (2/2)

If column of template is clicked, saved value are copied to value of probe point boxes.

Templake

Hosk Card MWW A WY
Default Host  Default Card ]

G: 3 JB G 0 |8
32GBCard 0 127 |32 32 J32 [32 ]25 127 |

@ Copied

Respanse D7 DE DS D4 D3 D2 D1 oo
61(4758ps) v | !32 v|}32 v”SE v||32 v | 61 v |61 v ||s2 v||5E- vl

Command 07 D6 DS D4 D3 D2 D1 Dol
27 (2106 ps) w| [32 |w[a2 e vl [z w7 v||23 v |2z v

Saved probe point value are listed in pull down menu.
Probe point value can be selected from this pull down menu too.

| Setting Probe Point

i o | R rd
[default][default]a0 27 22
[Default Host][Default Ca
Test Hozt . !

Probe Paint

-
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6 Save and Load Log information

If STOP button is pushed after this analyzer captured protocol, LOG information is transferred from this analyzer to PC, and saved to “tmp”
directory. Its name is “montmp.mon” and it is binary format file.

If SAVE BIN button pushed, this montmp.mon file is copied to file whose name is specified by user.
If LOAD BIN button pushed, binary format LOG file is loaded to application software.

This binary format LOG file has all of information which this analyzer captured.

SAVE CSV button saves log information as CSV format file.

This CSV format file does not have all of information which log has.

Log

SAVE G5y | = Save log information as CSV format file

=AWE BIM

Save and load log information in binary format file
LOAD BIM
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6.1 CSV Option

C5V Option
[|save 512byte Data || Add period of data transferring [] Remove Busy/Int Event
Save Option D Remove Data Event
(@) Save Al (7] Save Range {marker-marker) Extra File Option
36730 - [ save Command Information File
35345 = [ save Busy Information File
ID Description Refer
Save 512byte Data If checked, all of Data information is saved to CSV file 6.2
Add period of data transferring If checked, duration time from start bit to end bit is saved to CSV file 6.3
Remove Busy/Int Event If checked, Busy/Int Event is not saved to CSV file 6.4
Remove Data Event If checked, Data Event is not saved to CSV file 6.5
Save All If Save All is selected, information of all of area is saved to CSV file. 6.6
Save Range (Marker-marker) If Save Range is selected, only specified area (marker — marker) is saved to CSV file. ’
Save Command Information File If checked, command information, which is displayed on TOP window, is saved.
Save Busy Information File If checked, busy time information is saved.
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6.1.1 Save 512byte Data

If this box is checked, all of captured 512byte data + CRC16 data are saved to CSV file.
If this box is not checked, these data information is not saved to CSV file.

8E958ABF 4FC3EE04 70D696A9 E878D3CE ....0...p....X..
20E14992 A74EQ929 94AE3D2F EEOEB33B ..l..N..........
BCO7DDB8 9566A8F0 61DDECGA 64C99376 ..... f..a..jd..v
7824FE06 998BA4BF A7F2FC50 68969E03 X.......... Ph...
CD33A591 7677573B 77B70816 5DE23BA7 .3..vwW.w.......
6CB30BAF 2B2AC948 233CE731 E3CA1467 |...... H...1...0

47DOAOF5 FADF440C 3ACDB256 DBAB1388 G..... D....V....
8FF73837 641350EC 8EF6C47A 67225F8F ..87d.P....zg...
B4D5SB28A 2A84B78C 3185B4D2 E70C6242 ........ ..., bB
68584F43 4D2E81D2 72875CD3 FDB6C6A4 hXOCM...r.......
9BAC88F8 OD4FF7E3 E448D531 88ED72FC .....0...H.1..r.
7TF3F167E EC64A323 565777E2 ABDESQOCE ... .. d..VWw.....
85BCF3E8 AB284E38 DB7FDC1C C73689DF ...... NB..... 6..
5D12578D 4B9B0006 C3CEDDS2 7B120634 ..W.K......R...4
FO6DBB02 ODF802B3 9F90923A AACFFO13 .m..............
893AD81B 72BCDEA4 405455C9 750A70FF ....r....TU.u.p.
TF27ATED 3AA55CTE B7ESBF34 3CAOEFBF ........... 4....
8B2062CE 67B08625 5551A8EF AOAE1656 ..b.g...UQ..... Vv
OF528052 3A19A4BE ABE42BB1 8291CDOB .R.R............

EC2BBC4E 345D40B0 BA2D9EGE 04E73F62 ...N4...... n...b
E2560ED8 163A229E 04F79D5A 868BD420 .V......... Z....
33C2B044 E1AD546D 6850FFEB A99B344B 3..D..TmhP....4K
CF9C1928 D5F21E44 4985DED7 4F744A26 ... .. .. DI...0td.
E84F0458 74870985 76229311 98B33E38 .0.Xt...v...... 8
EFBAGIESQ 7F28DFD8 02F6B7CF E5367844 ..i.......... 6xD
94398131 F7D2A820 3C0C2285 D818A351 .9.1........... Q
(889C5C4 1DC4AE83 B7B1EDEA 51B7A6A3 ............ Q...
BEESEF78 71787965 437473F2 71BOABCO ...xaxyeCts.q...
E402F761 B6ADD36C F1204BD1 9AE11C6B ...a...l..K....k
EEC416D4 EB60C47D 12C34FFE 6C65A0AA  .......... 0.le..

CB5BC567 52CD96BD 37AA982C C89A21C3 ...gR...7.......
AC35BDEE 6C72D190 32627E51 DO1EC83A .5..1r..2b.Q....
6AAB3984 459DBAC2  j.9.E...
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6.1.2 Add period of data transferring

On pop up window of Data information, at bottom line, duration time from start bit to end bit is displayed.
If this box is checked, this duration time is inserted after 2" column.
If this box is not checked, this duration time is not saved to CSV file.

This information is useful to judge CLK signal stopped while data transferring.
In blow case, 2" line duration is much larger than others. It means CLK signal stopped while 2" line data transferring.

SEO0EASCE IDB7FAZE OFAO3BB4 EO444FBE V..uvevesann. Do.
2379CSES 14E27868  .Y... ., .
From Start_bit to End_bft=|212909n5|4.9f-1|-iz (1040c1k)  POPup window

A 4

22274 |003s:388ms:107us 010 us 9924 ns Read B3377396 1DGACA00 CBD56ACO F463E133 .7s. .j.. ..j. .c.3
22275 |003s:388ms:117us 010 us 212909 ns Read (C8C08075 67D2BAB8 ODDGOED9 90D7AD58 ...u g... .... ...X
22276 |003s:388ms:330us 212 us 19924 ns Read 2D595EE4 024A7BFF 9FE78382 7C5C480E .Y.. .J.. .... ..H.
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6.1.3 Remove Busy/Int Event

If this box is checked, Busy or Int Event is not saved to CSV file.
If this box is not checked, all of Busy and Int Event is saved to CSV file.

This is useful to minimize CSV file size if Busy time is not important for user.

Check Box ON case

85902 1004s:491ms:683us 004 us Write BOEBFEFC D1957097 6EB27C90 694B5268 - SD ‘4bit  |Nwr:1003
85905 [004s5:491ms:693us 004 us Write 1E84DC6B 6BOD30DE 01C3F13A 55CFEE1D - SD :4bit  [Nwr:987

Check Box OFF case

85902 |004s:491ms:683us 004 us Write BOEBFEFC D1957097 6EB27C90 694B5268 - SD 4bit  |Nwr:1003
85903 004s:491ms:688us 005 us BUSY START |- E SD - C
85904 |004s:491ms:689us 000 us BUSY END = BUSY 0 us |SD :- =
85905 |004s:491ms:693us 004 us Write 1E84DC6B 6BOD30DE 01C3F13A 55CFEE1D - SD :4bit  |Nwr:987
85906 |004s:491ms:699us 005 us BUSY START |- = D - =
85907 |004s:491ms:699us 000 us BUSY END E BUSY 0 us |SD :- c
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6.1.4 Remove Data Event

If this box is checked, Data Event is not saved to CSV file.
If this box is not checked, all of Data Event is saved to CSV file.

This is useful to minimize CSV file size.
Accessed sector count is displayed following “SC:”.

74153 [004s:307ms:674us 878 us | CMD18(READ_MULTIPLE_BLOCK)  [ARG:00004680 CRC:66 SC:136 10=1.8V SD :193.9MHz Nrc:24
74154 |004s:307ms:674us 000 us | Rl RSP:1200000900D3 [47:0] |- SD - Ncr 133
74291 [004s:310ms:175us 831 us | CMD12(STOP_TRANSMISSION) ARG : 00000000 CRC:30 SC:136 fromCMD:2501us |SD :206.8MHz Nrc:Over 64K Cycles
74293 |004s:310ms:176us 000 us | Rib RSP:0C00000B007F [47:0] |- SD - Ncr 133
74294 |004s:311ms:061us 884 us | CMD18(READ_MULTIPLE_BLOCK)  |ARG:00004280 CRC:4A SC:136 10=1.8V SD :206.8MHz Nrc:24
74295 [004s:311ms:061us 000 us | Ri RSP:1200000900D3 [47:0] |- SD - Ncr 133
74432 |004s:313ms:368us 659 us | CMD12(STOP_TRANSMISSION) ARG : 00000000 CRC:30 SC:136 fromCMD:2306us |SD :206.8MHz Nrc:Over 64K Cycles
74434 1004s:313ms:368us 000 us R1b RSP:0C00000BO07F [47:0] |- SD - Ncr :33
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6.1.5 Save area to CSV file

It is possible to add Marker or delete Marker to LOG line by double clicking right mouse button.

Goto Next Command(SGDK400)
Goto Prev Command(SGDK400)

Add Mark
Delete Mark

Delete All Marks

0005:503ms:... CMD55(APP_CMD)  ARG:00000000 CRC:32 Marker  Time from Previous Mark
Only thisarea | 2% 000s:503ms:....  RL RSP 1370000012083 [47:0] 33
. 35 000s:503ms:... ACMD41l(SD SEN... ARG:513c0000 CcrC:39
is savgd to 36 000s:504ms . . . Rz RSP:3FCIFFB000FE [47:0] 38 000s:021ms:607us
CSV file 37 000s:524ms:... CMDIL(VOLTAG... ARG:00000000 CRC:3B '
000s:524ms:... RL R5P:0B000003208D [47:0]
39 000s:575ms:. .. CMDOZ(ALL_SE... ARG:00000000 CRC:26

It Save All is selected, information of all of area is saved to CSV file.
If Markers are defined, and if Save Range is selected, only specified area is saved to CSV file.

(7 Save Al i@ Save Range (marker-marker)

33 -

-
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7. Vendor CMD (Add CMD definition) (1/2)

This analyzer can define operation of Vendor unigue Command or new Command which will be defined in future.
Four (4) new CMD can be defined.

It is need to specify CMD type (R1b, Read data, Write Data) and Data size.

Please note that if CMD which is already supported by this analyzer is specified again, this new definition is adopted.

| Vender GMD |

Command# Command Tvpe Data Size
Active GMD# | GMDEDfeserved! ¥ | |Nopa_ta v |GMD1E v|
fictive GMO#2 | GMD6T feserved) vi i_Read | 512 ~|
fictive GMD#3 [ GMDB2 freserved! | [Wite v| |8 Edl
Active GMD#4. | AGMD2Ekurknown) v| [Rib R ¥

[») Description

Active CMD#n (n=0..3) Check the box to activate new CMD.

Choose new CMD number.
CMD If CMD which is already supported by this Analyzer is specified, this new definition is adopted.
Response type is fixed to R1/R1b, and it cannot be changed.

No Data Choose if CMD is not R1b and not Data Transfer.
R1b Choose if CMD is R1b case.
Type
READ Choose if CMD is Read Data case.
WRITE Choose if CMD is Write Data case.
CMD16 Choose if Data Length is defined by CMD16 setting.
Data Size
4.512 Choose Data Length if it is fixed size.

-
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7. Vendor CMD (Add CMD definition) (2/2)

This is sample.
If operation of CMD60-63 are following case, please specify values as below picture.

CMD60 Response = R1, No Data Transfer CMD.
In this case, value of “Data Size” is not used.
CMD61 Response =R1b, No Data Transfer CMD.
In this case, value of “Data Size” is not used.
CMD62 Response = R1, Read Data Operation. Data Length is 512Byte.
CMD63 Response = R1, Write Data Operation. Data Length is 512Byte.
Command# Command Twpe Data Size
] lﬁmtmeQMDﬁl CMOGDeserved for Manufacture) »  No Data - ChD16 - In case of no data
: ~————=———transfer, this box is
Active GMDE CMOGireserved for Manufacture) «  Rib - CMD 16 *  don't care
V] Brctive GMD#S CMOEXreserved for Marufacture) »  Fead - 3 -
V] Bictive GMD#4 CMOG % teserved for Marufacture]l - Wirite I 512 =
check boxes Select CMD
number

-
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8. CRC Error Detected Signal

When Analyzer finds CRC Error, Analyzer outputs high pulse signal from Header Pin#0.
It is possible to activate 5 kinds CRC Errors individually.

If all of CRC Errors are activated, high pulse signal is output when any CRC Error is found.

CRC Contraol 3
If checked, Pulse signal is output from Header pin
Command CRC 7 Error Read CRC16 Error
Response CRC 7 Errar “hribe CRC 16 Errar

l. Ok ] l Caniel ]

It is possible to set Trigger event for CRC Error, but Trigger function has restriction. It is only one time.
So if CRC Error occur many times, please use this function to find CRC Error position.

Host SD Card
\L CRC Error
Analyzer | |
Header Pin#0

-
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9.1 Start and Stop

Buz fAnalyzer

START | | aTOP [ | 5top when the memary is full

[START button]

If it is pushed, this analyzer begins to capture protocol.

If it is pushed again after it was pushed, this analyzer clears captured log and then begins to capture protocol again. This is useful to skip
uploading time for transferring LOG which user does not want to upload by pushing STOP button.

[STOP button]

If it is pushed, this analyzer stops to capture protocol and uploads LOG from this analyzer to PC.

[Stop when the memory is full]

If this box is checked, analyzer stops capturing protocol when Log memory size becomes full.
LOG memory of this analyzer is Ring Buffer memory. Oldest protocol is overwritten by newest protocol.
But in this mode, all of captured protocol are not overwritten, so captured protocol at START button pushed is always remained in LOG.

-
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9.2 Auto Retry (Repeat mode) (1/3)

Auto Retry is repeat mode.

In this mode, when LOG memory becomes full, this analyzer stops capturing protocol, uploads LOG to PC, and then starts again capturing protocol.
Please note that this analyzer cannot capture protocol while LOG information is uploading to PC (usually it is 1 minute.

If “Auto Retry” button is pushed, below window appear.

If you don’t want to make CSV file, please off “Save CSV Format” check box.
It shorten dead time which this analyzer cannot capture log.

-
Continuous saving mode

[V Save G5V Format

Trigeer Status(free run mode) Used:0.000%

Information
START 1607708 11:10:47

-
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9.2 Auto Retry (Repeat mode) (2/3)

In this mode, captured LOG is uploaded to PC when LOG size becomes 256 MB.
This is repeated till “Cancel” button is pushed.

-

Continuous saving mods

[T 5ave G5V Format

Uploadine... 26.367%

Infarmation

START 1602708 11:1%:36 i i i i

2TOP 1607708 11 1558 Duratlf)n from'STOP'tlme to nex'F START time is
START 16/07/08 11:19:20 dead time, which this analyzer did not capture
STOP 16/07/08 11:19:32 protocol. In this case, it is about 30 sec.

START 1607708 11:1%:55
STOP 16407708 11:20:14

Cancel

After push “Cancel” button, please push “STOP” button to upload LOG of final period.

-
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9.2 Auto Retry (Repeat mode) (3/3)

Uploaded LOG are stored to “tmp” directory, which is the same directory of application software exists.

Uploaded LOG size is 256 MB.
File name is made from Date.
“montmp.mon” is final period LOG.

4| 160708_111836-111856.mon 2016/07/08 11:19 262,145 KB
4| 160708_111920-111932.mon 2016/07/08 11:19 262,145 KB
(#| 160708_111956-112014.mon 2016/07/08 11:20 262,145 KB
| 160708_112037-112400.mon 2016/07/08 11:24 1 KB
|| montmp.maon 2016/07/08 11:24 90,477 KB

-
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10. Search (1/9)

Search function is used to search specified event from LOG.

File name Description

s_busy.txt Search long busy period or long read latency
s_cmd.txt Search CMD
s_cmd_arg.txt Search CMD and Argument

Search CMD and range from Argumentl to Argument2.

5_cmd_arg_arg.tt This is used to specify address range.

s_cmd48_49.txt Search CMD48 and CMD49 with specifying parameter
s_cmd52_53.txt Search CMD52 and CMD53 with specifying parameter
s_crc.txt Search CRC Error Event

Search

Search CRC Error Event (Response CRC7, Read Data CRC16, Write CRC

s_crc_card.txt Status) which is issued from SD Card.

Search CRC Error Event (CMD CRC7, Write Data CRC16) which is issued

s_crc_host.txt
- = from Host product.

s_err.txt Search any Error Event

s_power.txt Search power event

s_resp.txt Search Response Error Event such as R1 Error
s_trigger.txt Search Trigger Event

-
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10. Search (2/9)

When Application software is started, it lists up files which exist in “search” directory.
When one of file is clicked, command, which are described in this TXT file, are executed.
Customer can add or modify this TXT file.

Filter/Search Fath

: I N | = busy bt B U R ic line i
scripts/mon/search/s_busy.txt > | Sl | Dok Arc USEDE When thl§ line is
somddB40tt  D¥iork Area¥SGOK double clicked,
s cmd52 53 bt D:ork Area¥SGOK command is executed.
search { = cmd_arg txt Ce¥hiork Area¥SG 0K
zcmd_are_aretxt  D¥Work Area¥SG0K
busy 18 100 |-— Command. s oot DeWork Area¥SGOK
busy 25 250 = _cro_card txt Ce¥Work Area¥=SG 0K
z_cro_host txt Ce¥hiork Area¥SG 0K
257 824 222l = _arrtxt Ce¥hiorl: Area¥s GOk
} =_power tit Cr#iark Area¥sG 0K
= resptxt Ce¥hork Area¥ S G0k
= rretry tut Ce¥hiork Area¥ s G0k
= _trigger txt Ceéark Area¥sSGOK
= ety bt De#iiork Area¥sG 0K

-
SolidGear O B




10. Search (3/9)

category File name Command format Description

busy 17 100 “busy” searches longer busy event or longer read
latency event.

busy 18 100 Application software will ask time when these
command is executed, so please specify value in

Busy s_busy.txt busy 24 250 ms order. .
- y First parameter is CMD number. (CMD17, CMD18,

CMD24, CMD25 and CMD12)

busy 25 250 Second parameter (for example 100 or 250) is not
used by current application software, but please

busy 12 250 specify second parameter for compatibility reason.

search Busy @ Search Busy ':::-. asearch Busy

MO ITDDIH | ms CMD25 |Tnu oms Mo 2 iTDD | ms

-
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10. Search (4/9)

category File name Format Description

“command” searches CMDs which are specified by Search
Command Dialog.

Command s_cmd.txt command To add new command to search list, double click CMD of right side
window. To delete command from search list, double click CMD of
search list.

Search Gommand

Cam... | MName Zom... Mame b
CMDOO0 GO IDLE STATE CMDOD GO IDLE STATE

CMDOG  SWITCH_FLNCTION | CMDOl  reserved =
CMD17  READ SINGLE BLOCE CMDOZ ALl SEMD CID

CMD1E  READ MULTIPLE _BLOWCE CMDO3  SEMD. RELATIYE ADDH

CMO24  MRITE SIMGLE BLOCK CMDO4  SET_DSR

CMDZS  WRITE_MULTIPLE _BLOGCE CMDOS IO _SEMD OP_CMD

CMDOG  SWITCH FUMCTION
CMDOF  SELECT/DESELECT CARD
CMDOS  SEMD _IF COMD

CMDag SEND C5D

CMD10 - SEND CID

CMDIL MOLTAGE SWITCH
M2 STOP_TRAMSMISSION
CMD13 SEMND_STATUS

CMD14 - unknown

M E =i TRIATTTWE STATE =

Search list

[ oK ] [ Cancel

-
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10. Search (5/9)

category File name Format Description
“command arg” searches CMD which are both CMD and Argument
are matched
Choose CMD number in command list and key in argument value,
Command s_cmd_arg.txt command arg then push “Next” button.
Multiple search condition can be set.
After final CMD was set by pushing Next button, push “Cancel”
button, then specified CMD will be searched.
Gommand |§‘|
Com... | MName |
Choose 1 e § '..'..'DTTF_‘:TF-.II F_F!I Tk
—_— -[ CMDZ5 | WRITE MULTIPLE BLOCK L
command B o ey == i = W = 15 e [ g

CMDEY  PROGRAM_CSD

CMD2E  SET_WRITE_PROT

CMD22  CLR_WRITE_PROT

CMD30  SEND_WRITE_PROT

CMD3E1 unknown 3

R FOASE WD PRIV STAHDT o

Argumertl |looopEcon | Key in argument value
frgumentz | |

Set specified CMD and

argument to search list
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10. Search (6/9)

category File name Format Description

“command arg arg” searches CMD whose argument is between
Argumentl and Argument?2.

Choose CMD number in command list and key in Argument 1 and
Command s_cmd_arg arg.txt command arg arg Argument?2 value, then push “Next” button.

Multiple search condition can be set.

After final CMD was set by pushing Next button, push “Cancel”
button, then specified CMD will be searched.

Command lZ|

Com.. | Mame 2
CMDle  SET _BLOCK _LEM

1z DEAD _STRUTLE _BLouTk

Choose
command

CMED1E | READ: MULTIPLE BLOCE
DS SENDTONING _PATTER
CMD20 - SPEED CLASS COMTROL
CMDZ1  unknown

CMDZEZ  unknown

CMDz23  SET_BLOCE _COUNT

hM2d WDOTTF STARTIF PRI MCWTE Y.;
Argument |.|;|_|:_|_|:_|1_|_:|_|;u_:_|!:|_ | Key in argument1 (bottom) value
Argumentz [DDDZDDDD | Key in argument2 (upper) value

Set specified CMD and =1 Execute search command

arguments to search list

-
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10. Search (7/9)

category

Command

File name

s_cmd48_49.txt

Format

command_48 49

Description

“command_48_49” searches CMD48 or CMD49 whose argument
matches specified values.
Specify CMD number, Memory or 10, FN and Address range.

s_cmd52 53.txt

command_52 53

“command_52 53" searches CMD52 or CMD53 whose argument
matches specified values.
Specify CMD number, Read or Write, FN and Address range.

D

Search GM

D

RiWar MIIG  FM

Addr Frorm{He:) Addr TofHe:x)

|cMD4g

vl |Memn:|r';.f v| i7

W

Bt NE |

[.' (84 ][ Zancel ]

Search GMD @

R/ or MO FH

ZME

Addr FromiHex) Addr TofHe:x)

|CMDS3

o s

vl s
1|

W

EE | Iz |
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10. Search (8/9)

category File name Format Description
S cre “crc” searches CRC Error event.
- This command searches all of CRC Error event.
T - “crc_host” searches CRC Error event which Host issued.
CRC - - ’ - They are CMD CRC7 Error and Write Data CRC16 Error.
“crc_card” searches CRC Error event which Card issued.
s_crc_card.txt crc_card They are Response CRC7 Error, Read Data CRC16 Error and
Write CRC Status Error.
Power s_power.txt power “power” searches Power event (power on or power off)
resp OUT_OF_RANGE
resp ADDRESS_ERROR
resp BLOCK_LEN_ERROR
resp ERASE_SEQ_ERROR
resp ERASE_PARAM
resp WP_VIOLATION
resp CARD_IS_LOCKED
resp LOCK_UNLOCK_FAILED
R1 Response s_resp.txt resp COM_CRC_ERROR “resp” searches ERROR bit = 1 of R1 response.

resp ILLEGAL_COMMAND
resp CARD_ECC_FAILED
resp CC_ERROR

resp ERROR

resp CSD_OVERWRITE
resp WP_ERASE_SKIP

resp CARD_ECC_DISABLED
resp ERASE_RESET

solidGear
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10. Search (9/9)

Searched result can be saved as CSV file by double clicking Right mouse button.
(Left mouse button jumps to target line of LOG window)

No Time CMD Argumen... TransferS... LBA{Argu...
2 000s:... CMD, 25 00002000 Qooooool 000aoo010 AbsTime, 112,us,M
11 000s:... CMD,18 0oo04040 ooooooos oooooo2o AbsTime, 2907 ,us,!
CMD,18 : ] AbsTime, 4117, us,
36 000s:... CMD,18 oool 0000020 AbsTime,5338,us,!
49 000s:... CMD,18 00004058 noooooos nooooo2o AbsTime,6552,us,!
62 000s:... CMD,18 nooo4060 ooooooos Qooooo2o AbsTime, 7776,us,!
753 000s:... CMD,18 nooo4068 noooooos nocooo2o AbsTime,9159,us,!
83 000s:... CMD,18 ooo4070 noooooos 0ooooo2o AbsTime, 10491, us
101 000s:... CMD,18 Qooo4078 noooooos nooooo2o AbsTime, 11824 us
2 000s:000ms:112us 112 us CMD 25 2000 1 10
11 000s:002ms:907us 001 ms CMD 18 4040 8 20
23 000s:004ms:117us 948 us CMD 18 4048 8 20
36 000s:005ms:338us 942 us CMD 18 4050 8 20
49 000s:006ms:552us 942 us CMD 18 4058 8 20
62 000s:007ms:776us 953 us CMD 18 4060 8 20
75 000s:009ms:159us 001 ms CMD 18 4068 8 20
88 000s:010ms:491us 001 ms CMD 18 4070 8 20
101 000s:011ms:824us 001 ms CMD 18 4078 8 20

-
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11. Header pin (1/8)

On main POD, there are some Header pins.

From these header pins, encoded signals are output while this analyzer is capturing protocol.

With connecting these header pins and SD signals to Logic Analyzer (external equipment), it is possible to analyze host products
operation precisely.

In case of SGDK330A, these signals are 3.3V CMOS level. In case of SGDK330B, these signals are 1.8V or 3.3V CMOS level.

[SGDK330A]

CN20

PIN#23
(GND) #20 | #21 | #22 | #23

#16 #17 #18 #19

CN10

#12 #13 #14 #15

#38 #9 #10 #11

#4 #5 #6 #7
#0 #1 #2 #3

-
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11. Header pin (2/8)

[SGDK3308]

CN5 CN6
#0 #8 #16 #24
#1 #9 #17 #25
#2 #10 #18 #26
#3 #11 #19 #27
#4 #12 #20 #28
#5 #13 #21 #29
#6 #14 #22 #30
#7 #15 #23 #31
GND | GND GND | GND

-
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11. Header pin (3/8)

[SGDK3308]

Voltage level of Header pin can be selected by Jumper pin setting.

Jumper setting Voltage level of Header pin

1.8V — Center pin 1.8V
3.3V — Center pin 3.3V

LU0} IUO

BEC

:{}l Aa&um

'f*:.
’,.’D/',’

-
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11. Header pin (4/8)

Header pin definition during Analyzer Mode

SGDK330A SGDK330B Signal Name In/Out Description

#23 GND Grand Level (0V)

If positive edge or negative edge signal is input to this pin, external trigger in event
#22 #31 External Trigger IN Input occurs.
No connection if trigger in mode is not used.

If positive edge or negative edge signal is input to this pin, external event occurs, and it
#21 #30 External Event Input is recoded to LOG file.
No connection if external event is not used.

#20-#16 #29-#16 reserved Reserved

High level pulse signal is output when new CMD from Host product is found. While this

#15 #15 Sl OUlpe signal is high level, signal of #14-#8 are stable.

If new CMD is ACMD, this signal becomes high level.

#14 #14 ACMD D Output This signal level is kept till next CMD is input.

Host CMD are output in parallel.
#13-#8 #13-#8 CMD Output Pin#13 is MSB and Pin#8 is LSB.
These signal level are kept till next CMD is input.

-
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11. Header pin (5/8)

Header pin definition during Analyzer Mode

SGDK330A SGDK330B Signal Name In/Out Description

#7 #7 Dz Output High pulse signal is output when start bit of command or response is found.
Start Pulse

#6 #6 Data Start Pulse Output High pulse signal is output when start bit of Read Data or Write Data is found.

#5 #5 BUSY Start Pulse Output High pulse signal is output when Busy signal is found.

#4-#3 #H4-#3 Trigger Level Output Trigger level from 0 to 3 are output.

Final Trigger . . . . . .

#2 #2 Pulse Output High pulse signal is output when final trigger hit.
Each Trigger . . . . .

#1 #1 Pulse Output High pulse signal is output when each trigger hit.

#0 #0 CRC Error Pulse Output High pulse signal is output when Analyzer finds CRC Error.

-
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11. Header pin (6/8)

Below fig is sample wave form of signals from header pins and SD signals.
In this case, trigger condition of logic analyzer is ACMD51.

CMD Pulse: High pulse signal is output when 48bit command is input.

ACMD ID: High level signal is output if command is ACMD.

CMD: 6 bit command is output.

CMD Start: High pulse signal is output when start bit of command or response is found.

Command (ACMD51) Response
< > < >
[speik X Y
[Jso cuo [ X ¢
{150 DATARD) (= x @
[Jemp pulse
[Jacwp 1o [ 1 ¥
{Jemp (= v 51 [@
[ cMD Start [ %
[] Data Start X ¥
[J Busy Start X v
-DTrigge_r leve| @
[IFinal Trigger [ X ¢
[ Each Trigger [ X ¥
CMD Start CMD Pulse Response Start ACMD + CMD(6bit)

-
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11. Header pin (7/8)

Below fig is wave form of write data by CMD25.
Data Start: High pulse signal is output when start bit of write data is found.

Write Data
< >

[socLi 0 O N R s G o s o s e R N )
[lso.cmp

[ so patazn
{50 DATAE I
+{]5D DATA:OI]
H{]5D DATAE 0]
L0 DATAIZOIE)
[Jemo pulse
[Jacmoio

[Jemo

[eme start

[l oata start

|:|.El ugy Start.

Below fig is wave form of write data by CMD25.

Busy Start: High pulse signal is output when Busy signal is found.
Write Data BUSYIE &
> < ke >
DCSDCLK T N O O A A T T A A O
[soemp

H] 50 DATAEZD)
{0 DATAIZ 0]
{5 DATAE.OII]
{15 DATARO
L[] 5D DATAE: O]
[]cMp Rulse
[JacMp D

o
[ omo start
[ ata start
[]Busy start

-
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11. Header pin (8/8)

[External Event from Header pin]

If signal level of Header Pin#21(330A)/#30(330B) is changed, this Event is recorded to LOG file.
Please set minimum width of high level and low level to greater than 100ns.

This function is used to check timing relationship between media access and certain event of Host product.

Host SD Card

External Event Input

Analyzer

Pin#21/#30

1.8/3.3V. ------

Rising Falling
Edge Edge

ARG:00000000 CRE:70 S0 1 10=1.8Y

R %ﬁﬂﬂﬂﬂﬂﬂaﬂhnim 10 = N
FRead EBES304D LK.M MWaitTime:378us
CHD12 (STOP_TRANSHISSION ARG:00000000 CRC:30 SG:il fronCHD:dB5us...
_ Read GZ5EBI41 RRad MaitTinesbus

"E=5§'~i;&ma-.'r'_f._.Eizar;i-iﬁﬁ:'asl ling Edze) |
Rib RSP:OCO0OOOBOOTF [47:00 -

-
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12. Trigger Menu (1/2)

Trigzet
Trieger Position 60%

1) ——

N
-

Simple Trieeer
] Response GRCT Error [ | Fead GRCG Error [ \Write Status001.111)

[1Command GRCT Error [ ]Write GRS16 Error

(2) ———

External Trigeer Power Trigzer

(Mot Use (3! Fising Edee () Falling Edee 1 Mot Usze (&) Use 2700 i e

Sequential Trigeer

TRGE  # v| [0 Times fnd Gotorext [ g7 [ Clear | [ Al Clear |

Command Trigger

Command Trigger
(=) CMD CICMD+Are () CMD+Rep

(1 R1 RepiPattern Trigeer) 3 R1 RepError Trigger)

(3)

cMD |G

Argument Mazk rD-D-D-DﬁD-D-D Response Mask 00000000
Argument Pattern EDDDDDDDD Response Pattern 000oaoog

Eazy Setup Eazy Setup

Addrezs Trieger

4 — ] LSt e | L
) Read Addiess check — 1anonooon | <= Address <= [o0000000 |
[ Wirite Address check _ =]

Buzy Time Trigger
(5) - | By » IEI— s

-
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12. Trigger Menu (2/2)

(1)

Trigger Point

A&

Set Trigger point.

If 100%, Analyzer sops its operation when Trigger Event is found.

If 0%, Analyzer continues its operation till LOG data size reached to Log
memory size (256MB/512MB/1G).

g

12.1 Trigger Position

(2)

CRC Error

Check these boxes to activate CRC Error as Trigger Event.
This Trigger occurs only one time.

12.2 CRC Error Trigger

Simple Trigger External Trigger

Choose appropriate button to activate External Trigger In as Trigger Event.
This Trigger occurs only one time.

12.3 External Trigger

Power Trigger

Choose “Use” button to activate Low Voltage as Trigger Event.

12.4 Low Voltage
Trigger

(3)

(4)

(5)

Sequential

Trigger

Command Trigger

Check and Set appropriate condition to activate Command, Argument value
or Response (R1) value as Trigger Event.

12.5 Command Trigger
12.6 Sequential Trigger

Address Trigger

Check and set these boxes to activate Address value as Trigger Event.

12.7 Address Trigger

Busy Time Trigger

Set timer value to activate “Long Busy Time” as Trigger Event.

12.8 Busy Trigger

SolidGear
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12.1 Trigger Position

Trigger Position can be set by Slide Bar.
If 100%, Analyzer stops its operation when Trigger Event occurred.
If 0%, Analyzer stops operation when captured LOG data size from Trigger Event occurred, becomes LOG memory size.

LOG memory size is 256MB(330A) or 256MB/512MB/1GB(330B).
Size of each event are listed below table.
For example, size of CMD event is 36byte, so if all of event is CMD, totally 7.4M event can be saved to LOG memory in case of 256 MB.

Event Size of Event in LOG Number of Event (256MB case)
CMD 36 Bytes 7.4M
48 bit 36 Bytes 7.4M
Response
136 bit 48 Bytes 5.6M
512 Byte case 572 Byte 470K
DATA
4 Byte case 32 Byte 8.4 M
BUSY 16 Bytes 16.8 M

-
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12.2 CRC Error trigger (1/3)

CRC Error is one of the highest priority Trigger Event.
If this Analyzer found CRC Error, it enters the state of Final Trigger.

[How to set]
Choose CRC Error from 5 kinds CRC Error. It is possible to choose multi kinds CRC Error.

Responze CRCT Error  [¥]Yikite CRCT6 Error
[¥]Command CRST Error [#] White Status$101.1113
Read CRCTG Error

-
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12.2 CRC Error trigger (2/3)

Below fig is wave form when SD card returns negative CRC status (101).
High pulse signal is output from “Final Trigger” pin.

Negative CRC Status (101)

[so oLk

[ls0 cmp
{]80 DATARE:D)
{]sp DATAIZ:00]
D 5D DATAIZOI]
D S0 DATALZOZ)
L[] 5D DATAZO)E
[l chMD Fulse
[Jacup D
{lecup

[l oMo Start

[] Datastar

[l Busy Start
{Trigger level

|:| Final Trigoer

[ Each Trigaer

Negative CRC

CRC Error Trigger Hit Signal

-
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12.2 CRC Error trigger (3/3)

Below fig is log when SD card returned negative CRC status (101).
“CRC STATUS 101 CRC Error” and “FINAL TRIGGER” message are displayed at the point which negative CRC status was found.

26 (WRITE_MUL... ARG:00004000 CRC:GC

-EHB:}'?(-”S,TEIPTFHN- ..... ~ ARG:00000000 CRE:30

=
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12.3 External triggerin (1/2)

This analyzer has external trigger in function.
External trigger is one of the highest priority Trigger Event.
If Analyzer found External Trigger Event, it enters the state of final trigger.

[How to set]

Choose “Rising Edge” or “Falling Edge” to enable the use of External Trigger in.

External Trigeer

(Mot Uze () Rizine Edee ) Falling Edee

Host SD Card

External trigger Input

Analyzer

i —>
Pin#22(330A)/#31(330B)

1.8V/3.3V ------

Rising Edge  Falling Edge
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12.3 External triggerin (2/2)

Below fig is sample log of External Trigger is input.
“FINAL TRIGGER” and “Ext Trigger” message is displayed.

CHD12(STO .. ARG:D0000000 CRC:30 © SC:133 franCHD

=y

=
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12.4 Low Voltage Trigger (1/2)

This Analyzer records “Low Voltage Event” to log if VCC of host becomes lower than “Minimum Voltage”.
This event is recorded always.

V00 D T

e SD 2.70V
(o) Mot Active () Active WOGC £ 2700 | i’
e . ' 3.3V 2.70V
Drop period > !'IEIEI | Uz
" eMMC 1.8V 1.70V
1.2V 1.1V

Detected minimum voltage is recorded to log.

Drop period

Host VCC

------------------------------------------------- Minimum Voltage (2.7V)

Detected minimum voltage

T o T

EHD1E(HE.‘3|D MULTIPLE EL CH) HHG I]I]I]I]EI]I]D 3

Gt EoE

5 (47501

-
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12.4 Low Voltage Trigger (2/2)

It is possible to set this “Detected Low Voltage” as Trigger Event.
In this case, any voltage value can be set.

VDG Drop Trigget

If lower voltage than specified voltage is detected and also it kept longer than specified duration, Low
voltage trigger occurs. This trigger hit occurs only one time.

After trigger hit, if lower voltage is detected again, it is saved as Low Voltage Event.

ARG:00004000

REP: 1200

GIiD 18 (READ_WULTIFLE_BLOCKY
R

;

z .
g 5
|

\POWER (Low Voltsge 2.600 V) | ;

-
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12.5 Command Trigger (1/6)

It is possible to set CMD, Argument value or Response value (R1) as Trigger Event.
Bit position, which is set to “1” by “Mask”, are compared with “Pattern”.
[#] Gommand Trigget

#CMD (ICMD+fre I GMD+Rep

)Rl RepiFattern Trigeet) )Rl RepiError Trigeet)

G Dt ! GMOTBIREAD_MULTIPL |

Argument Mask 00000000 | Response Mask |0000000C i

Breument Pattern ;:UDDDDDDD | Response Pattern E@DDDDD |

Easy Setup Eazy Setup

ID CMD# Argument Response description reference

CMD v If specified CMD# is found, then Trigger Hit. 12.5.1

If specified CMD# and Argument value are found,

CMD + Arg v v i e 4 12.5.2

If specified CMD# and Response value are found,

Command CMD + Rsp v v then Trigger Hit. 1253
THigger If ified R1 R lue is found, th
. specifie esponse value is found, then
R1 Rsp (Pattern Trigger) v s 12.5.4
If any Error bit in R1 Response is found, then
R1 Rsp (Error Trigger) v Trigger Hit. Error bit is specified by Response 12.5.5

Mask.

-
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12.5 Command Trigger (2/6)

12.5.1 CMD Trigger
In this mode, Trigger Hit occurs when specified CMD is found.
In below case, CMD18 makes Trigger Hit.

Command Trigeer

%) GMD () GMDs Are () CMD+Rap

¢ R1 FspiPattern Trigeer) iRl RepiError Trigeer)

Areument Mask 00000000 | Responee Mask  (00000OD0 |

dreument Pattern E_DDDDDDDD Responze Fattern 00000000 |

Eazy Setup Eazy Setup

12.5.2 CMD+Arg Trigger
In this mode, Trigger Hit occurs when specified CMD and Argument are found.
In below case, CMD18 and Argument = 0x00004000 makes Trigger Hit.

Gommand Trigesr

() GMD+Rep

{3 R1 RspiPattern Trigger) {3 Rl RepiErrar Trigger)

GMD# | OMDT8(READ MULTIPL |

Areument Mazk FFFFFFFF | Fesponse Mask |EIEIDEIEIEIEIEI

Breument Pattepr | 00004000 | Responze Pattern :DDDDDDDD

Eazy Setup Easy Setup

-
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12.5 Command Trigger (3/6)

12.5.3 CMD+Rsp Trigger
In this mode, Trigger Hit occurs when specified CMD and Response value are matched.
In below case, CMD12 and ERROR BIT of Response makes Trigger HIT.

Command Trigger

(GMD (I CMD+bre %1 GMD+Rzp

{3y Rl RspiPattern Trigeer) {3 Rl RspiError Trigeer)

|CMD# | GMD12(STOP_TRANSM. v | |

fireument Mask 00000000 | | Response Mask 00080000

Areument Pattern ijI?EIDEIEIEIDD Fezponse Pattern E_DDDEDDDD

12.5.4 R1 Rsp (Patten Trigger)
In this mode, Trigger Hit occurs when Specified Response value is matched.
In below case, “both OUT_OF_RANG and ERROR are on” makes Trigger Hit.

[#] Cammand Trigeer
(D GO+ Are () GMD+Rsp

| F1 RzpiPattern Triggers | () R1 RzplErrar Trigget)

GO | CMDO0GE0 IDEL STATE vI

Argument Mazk Responze Mask 30020000 |

Areument Pattern _DDDDDDDD _ Rezponze Pattern EBDDBDDDD | ]
Easzy Setup Easy Setup

-
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12.5 Command Trigger (4/6)

12.5.5 R1 Rsp (Error Trigger)
In this mode, Trigger Hit occurs when any Error bit in Response is ON.
Check target bits are specified by Response Mask.
In below case, any Error bit in Response makes Trigger Hit.

¥l Command Trigeer
ICMD (ICMD+Are G MD+Rap

() R1 FepiPattern Trigeer) | ()Rl RepiError Trigger)

CMD# | GMDOO(GO IDEL STATE + |

freument Mazk I’D_IZII_:IEI_EI-EI_D-D d Fezponze Mask ;FDEQDDEIEI |
Areument Pattern E__DDDDDDDD Fezponze Pattern !FDEQDDDD |

Eazy Setup Easy Setup

12.5.6 Easy Setup
By pushing “Easy Setup”, R1 Response value can be set.

Dialoe EI
50
OUT_OF_RAMNGE WP_VIOLATION [F]cC ERRCR:
ADDRESS_ERROR Lk _UNLOCK_FAILED ERROR
BLOCK_LEN_ERROR CARD_ECC_FAILED £50_OVER_WRITE

ERASE SECH ERROR  [¥]ERASE_PARAM

i
OUT_OF_RANGE LOCK_UNLOCK _FAILED CSD_OVER_WRITE
ADDRESS_MISALIGN [ ]COM_CRC_ERROR [Clwe_ErAsE_skip
[“]BLoCK_LEN_ERROR  [JILLEGAL_COMMAND [JErasE_RESET
ERASE_SEQ_ERROR DEVICE_ECC_FAILED [C]SwITCH_ ERROR
ERASE_PARAN CC_ERROR [ EHEPTION_EVENT
WIP_WIOLATION ERROR

L‘ OK. ﬂ [ Cancel ]

-
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12.5 Command Trigger (5/6)

It is possible to set Error condition of R1 response as Trigger Event with using “R1 Rsp (Error Trigger)”.

[How to set]

(Setp1) Check “Command Trigger”.

(Step2) Choose “R1 Rsp (Error Trigger)”

(Step3) Set the value to “Response Mask”. Set “1” to Error bit field which you want to set as trigger event.
(Step4) Specify number to “Times And Go to next” field and push SET button.

In below case, all of error bits are checked.
In this case, if any error bit of R1 response is on, Trigger will hit.

Sequential Trieger

TRG# :#‘I v |'I | Times And Go to next [ SET

| Clear || AlGkar |

Command Trigger

Command Trieger

{IGMD (ICMD+fre {IGMD+Rep

() F1 Rep{Pattern Trigeet) (%) F1 RepiErrar Trigeer)

GMD# | GMDODEGO IDEL STATE v |

Areument Mazk iﬁﬁ_ﬂﬂﬁﬁﬂﬂ | Rezponze Mask iFDBEEIEIEI_EI

Areument Pattern 00000000 | | Response Pattern | FD250000

Eazy Setup

Eazy Setup
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12.5 Command Trigger (6/6)

Below fig is log if Error bit of R1 response is on.
Two Error bits of R1 response are on, so Trigger hit.

CHOT8L

{0C00250B00CD [47:0]

..... s : . = T i 1 lIIIIP_I'l'III:ILI':IlTII:IN

{ OUT_OF_R&NGE :MO ERROR
ADDRESS_ERROR :MO ERROR
ELOCK_LEN_ERROR  :NO ERROR
ERASE_SEG_ERROR  :NO ERROR
ERASE_PARAM :NO ERROR

:MOT PROTECTED
CARD_IS_LOCKED tUMLOCKED
LOCK _UMLDCKE _FAILED:NO ERROR
COM_CRC_ERROR :NO ERROR
Al COMBARD Wil _FRROR
CARD_ECC_FAILED  :FAILURE
L _ERETIE =l ERELH
ERROR :ERROR |
Cul _OYERWRITE :NO ERROR
WP_ERAZE_SKIP :NOT PROTECTED
CARD_ECC_DISABLED :ENABLED
ER&SE_RESET (CLEARED
CURRENT _STATE (DATA
READY_FOR_DATA tREADY
APF_CHD :DISABLE

=
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12.6 Sequential Trigger (1/3)

Analyzer supports 4 level sequence trigger from TRG#1 to TRG#4.
Trigger count value can be set from 1 to 65535 for each TRG#. “0” means NO trigger setting.
When trigger count is reached to “0”, next TRG# is adopted.

Start

TRG#1 when trigger count is reached to ”"0”, move to TRG#2
TRG#2 when trigger count is reached to "0”, move to TRG#3
TRG#3 when trigger count is reached to "0”, move to TRG#4
TRG#4 when trigger count is reached to ”"0”, finish

Finish

[How to set]
Following figs are sample of 4 level sequence trigger.

TRG#1 ACMDA42 Trigger count =1 time
TRG#2 ACMDEG Trigger count =1 time
TRG#3 ACMDS51 Trigger count =1 time
TRG#4 CMD6 Trigger count =5 times
TRGE |1 v [ [[Times And Go ta next TRGE [# v | Times find Go to next

Command Trigeer Command Trigger

CMD#  |ACMDE1GENDSCR) | [JR1/Rib Al Trieeer Mode

CMDn ;EG-I'.ED_J:E(-SIE-T__C.‘-_L-R__(_J_H_P:I:| CI R1AR1b All Trizzer Mode

TRG# '#4 vl |5 Times And Gio to next

TRE: | | | Times And Go ta next

] Command Trigeer
Command Trigger R
ChMD# | CMDOBESWITCGH FUNCT v! CIR1/R1b All Trigeer Made

-
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12.6 Sequential Trigger (2/3)

Below fig is sample log when 4 level sequence trigger is set.
“TRIGGER” message is displayed at each trigger event except “FINAL TRIGGER” which is final trigger event.

TRG#1 1st trigger

TRG#2 1st trigger

TRGH#3 1st trigger

TRGH4 1st trigger

TRG#4 2nd trigger

TRG#4 3rd trigger

TRG#4 4th trigger

TRG#4 5th trigger

=
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12.6 Sequential Trigger (3/3)

Below fig is wave form when 4 level sequence trigger is set.

When trigger event is occurred, high pulse signal is output from “Each Trigger” pin.

When final trigger event is occurred, high pulse signal is output from “Final Trigger” pin.

TRG# value is output from “Trigger level” pins. At first it is “0”. And when TRG# is changed, it is incremented by 1.

S0 CLK

S0 CMD

5D DATA[Z0]
CMD Puise
ACME D
CMD,

CME Start
Data Start
Busy Start
Trigger level
Final Trigger
Each Trigner

Ext Trigasr

TRGH#1 1st trigger TRG#4 2nd trigger

TRG#2 1st trigger TRG#4 3rd trigger

TRG#3 1st trigger TRG#4 4th trigger

TRG#4 1st trigger

TRG#4 5th trigger

-
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12.7 Address trigger

It is possible to set address as trigger event.
Address value is BYTE in case of standard capacity media, or BLOCK in case of high capacity media (SDHC or SDXC).

[How to set]

Read Address check: Check when address trigger is adopted at read operation.
Write Address check: Check when address trigger is adopted at write operation.
Address range: key in hexadecimal number.

Addresz Trigeer

Fead fddress check T : I
(0004000 4= Addrezs <= |Q000sa00
Ak ite. Address check! e e

-
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12.8 Busy trigger

It is possible to set longer busy period of write operation as trigger event.

[How to set]
Key in busy period in us unit.
In below case, when busy period is over 50000us(50ms), it becomes trigger event.

Buzy Time Trigger

Busy > 50000 =3

Below fig is sample log when busy trigger (50000 us) is set.
“FINAL TRIGGER” is displayed at when BUSY period is over 50000us.

=
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13. Runtime Error (1/2)

Windows OS shows “Runtime Error!” message if this application software consumed limitation of memory area in PC.

If this message appeared, it is need to minimize Log memory size for example 256MB, increase PC memory for example 16GB, use 64bit OS,
etc.

[ L
Microsoft Visual C++ Runtime Library ﬁ

Runtime Errort

Program:
Ci¥user¥

This application has reguested the Runtime to terminate it in an
unusual way.

Please contact the application's support team for more
information.

Runtime Error message

-
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13. Runtime Error (2/2)

Application s/w

® Use 64bit application s/w on 64bit OS

32bit OS 32bit application s/w sa ESE__I%BEEEEA—“DDEXE ® let “LOG memory size” be smaller, for
example 256 MB
® Use 64bit application s/w
. N SEDE3208 400, .
32bit application s/w sa e G ® |et “LOG memory size” be smaller, for

example 256 MB

64bit OS

°
SGOKIZ0A 400 Edbit) exe Increase PC memory
s S ® let “LOG memory size” be smaller, for

example 256 MB

64bit application s/w

-
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