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Feature:
This option is supported in BF6264B, BF7264B, and BF7264B+ -

Specifications:

1. BF7264B+ » 32Gb RAM > NAND Flash probes

\ il

i e, fife
1N

=

2. Support ONFI 4.1 (NV-DDR3) > Mode 8 / Toggle DDR 2.0
~267MHz
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Timing Mode Specific Values (Modes 8-10)

| Modes | Mode 9 Mode 10 Unit
b ams | 3 25 ns
| T | ~333 400 MHz

3. Display NAND Flash protocol packet in tabular form, including

File  Cagture  Curstr

b :rrr » Saarcn 41 Fial F v i’ =
Gonnsct | Protocol  Protocol Anahase  Hide Wavelormsy, R A AV Tobotom | vindor, | Savetoted -
Timestamp (n:m:ia.ms.us.ns dur) =Y Camnand (5) Rew(n)  Col./FeatureDatam) Frequency  Infarmation j L

f T *+ captare start

F 599 0_mev-10-20300 |1 kv ceTE) T {ram Data)

3 143 5. 6an 1 Resd #1(007 T T

5 o086 4% sme T BUSY START T

& T BusY_END T LR

7 P B e Bandon Data Outpar 11100) we6300__[s000 T

w T Tnicnovn o 1827 T

[0 1 Resd #1(007 OO T

[ T BUSY START T

[ T B T [ = 35.57a

] P To-Flane Fandon Dats Gutput 110007 wosiAs_[s000 T [

N — T oo Pians Randon Dite Outpet $31EGT Eosswwra. | 2

w 1 1 Unicnown cud 1A2) 1

a I 1 Read 117001 waecie [a000 T I

2 I Read 43(30] [

P T T BOSY START T [

2 I T 05T END T A = 55, 84u

F I 1 Tuo-Plane Handon Data Gupat 11100} Gosc1e[a000 T

i 5 T mimown Cod 21 T

:4 I 1 fead 01 Goscss[a6on T

I T T BOSY START T

B K T 05T END T A = 53.70u

u I 1 Tuo-Plane Handon Data Gutpat 11100} Goscss_[a0on T

n T T T

W I 1 T ) T

El 19 F . uﬂ 1e

Fuchat 52596 (00 | | Cosmete | [WAND R | 000028 | [0 20052 s 30

Proceel Asslyees NAKD PA ot R

&

1.

Use 32Gb RAM as the buffer to stream all NAND Flash data into the SSD

HD in order to record all data flow from low speed mode to high speed

mode.

v o» W N

Data Filter function filters unwanted data to save.
. Search function searches specific data.
Erase Count function count the times of block to erase.

NAND command statistics include number of packets, individual

command.
Navigator @& Statistics Txns Bytes 5
Discription Txns * Address
NAND Flash 019600h 1
Unknown Cmd(A2h) 2077 019700h 1
Raad(00h-30h) 1429 01A200h 1
Two-Plane Random Data Output(00h-05h-E0h) 5143 01A300h 1
Read Status(70h) 6843 018800h 1
Two-Plane Read(60h-60h-30h) 675 018900h 1
Cache Read(31h) 1278 01C000h 1
Raset(FFh) a5 01C100h 1
Page Program(80h-10h) 82 01D00Ch 1
Two-Plane Page Program(80h-11h-81h-10h) 615 010100h 1
| Two-Plane Block Erase(60h-60h-DOR) 13 SLESkT 1
Two-Plane Cache Program(80h-11h-81h-15h) 1167 g:’;‘;gg: 1
Unknown Cmd(71h} 589 010F00h 7
012E00h 1
012F00h 1
013E00h 1 |
013F00h 1
0ESA00N 1
DESB00h 1
0E4C00h 1
NFANN0h 1 ﬂ
4 L[ | | v
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6. NAND trigger
a. Trigger parameters include commands and data in order to cover all kinds of
packets.
b. Trigger Command/Address/Data
Busy Time Check
d. VCC1 drop and VCC2 drop

e. The Trigger-Out port is to trigger a DSO to capture wavefroms

¥ Trigger On

CMD/ADDR/DATA,
Busy time check
VCC1(AD) Drop

VCC2(A1) Drop

[#] voltage Range Settings x

Voltage Check Range: | 06V <=VDD1 =35V

Default v OK K Cancel
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7. Report area

Statisrics list: Quickly categorize and track the location of data with

statistical functions.

5 e Bunfrder (ver157) - & x
Fie | Copture  Cursor
& ] L Searcn 41 Fisi -]
¢« B -8 » B ® B B &
Gomict | Piokosl  Preicol Ansheer  Hide Waelormsy  Fun g AV Toseom  Windew,  Saw lated A
g | Nmiguter B
s ses |
Jouss L] Pt
TR Unknown CmedjAZh) 277
Read(0h 30h) 1420
BUST START T ::HPI;:"ZJEDLT Data Outputi00h-05h-E0h) 51‘2
[Read Status (70} 80 80 Twe-Plane Resd(50h-60n-30h) 675
EE Tl cocne Resditiny 27
rmown oo (327 T Reset{FFh) &
aoe Proorin “osiAE_[s000 7% aF 33 B6 53 10 08 86... |7 Page Proge e
”“ ”“‘ g . Tawe-Plane Page Program(30h-11h-81h-10h) :;5
252 Frosran A
1m0 ~324.012.383 48.9%an BUSY ITART ‘Two-Plans Cachs Program(80h-115-81h-156) 167 =
12351 -224.350.626 338, 24us BUSY END al
] EET Unknown Cad (27 Staveics Tare e =
[ eenr Read 01001 GoBiAe_[oa00 = Adivase
1258 91 65 13,2608 Read #3030} g:m :
e 334391703 4% ¥har BuSY STAET
% 328,415,536 33.19un EE ) 1 |
] 323417586 155 Fardon Data Gutput 111007 GoBiAe[o000 o18800m 1
% B n Data Output #2051 w00 018300 1
) e ot w3 (£ 55 o o 7 5 e e g A !
1% G e et 4
1381 1 Read 42 (60) 416BFB Q101000 1
e i 1 Fead 15130) FEOh 1 K
8 T6:11:38.334. 513,550 45.5oms L SuSY START |
i | "a
e
fmilis  Tngpelin | Swisslor | Boobnulin
Statstcs List am
WA Alz jnveaoman
Law N, CE Cosuisesd ) Rowii Col Featise 0 Dby { =
| | e T [EwoFlane Bicck Ezaae #1140 G1ks00 1 |
33587 [0.393.199.165 s6.76mm 0 = Soox Erase F1(a0) S1b060
33836 [v.350.050.783 50.56mm T Fuo-Fiane Bioor Erase $Li60) SarEco
oD 0 uo-Flane Bioor Erase dLi60) S10E00
S3e7s T e Erase #1060/ a1zE00
Sties 0 SRTTE) a1E00
ETAYTY 0 WYY arsa0n =
Fcha 52096 501 Comecel | (WAND P (000028 | [ 25358 a3
\ & roecctsutmersann pa oierw % [ & 0
Protocol Settings X
eMMC 5.1 Sample Rate 24 GHz :I Device Information
NAMD Flash
" Vendor Toshiba-THS8TVGTT2HBAAC
MIPI RFFE Primary Protocol Analyzer
RS232
SD 3.0
ggl‘”‘ Startup mode: DDR; tREA = 20ns; tDQSQ >= 1.0ns
@ NAND Probe o
m T
CMD/ADDR/DATA
) Custom MAND Busy time check
VCC1(A0) Drop
VCC2(A1) Drop
Secondary Protocol Analyzer or /O
Filter
@®5D30 SD channel
Data Length = 4096 :I bytes
O eMMC
O 1o Option
VCC detect channel
AD Al
v Remove READ STATUS Command(Busy State)
Set Row Addressing
Default + 0K ¥ Cancel

1. Sample Rate: Choose the sampling rate to use. To enable the Secondary

Protocol Analyzer - SD 3.0 or eMMC option, the sampling rate must be set
below 1 GHz.
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2. Primary Protocol Analyzer: Can choose to use the probe type, or also customize

the channel / trigger level.

Channels

Probe Select

@ LA Probe (Slot A)

% MAMD Flash Channel Settings

) NAND Probe (Slot B)

Device Width @ xB 2 %16

@ Quick Setup

) User Defined

/0 0 (LSB) AQ =
IO [AT-A0]
CLE AR . CE1# Al2 2 RB1# A13 -
ALE Ag - CE2# AlE R/B2# A6
RE# (W/R#) Al0 : CE3# AT R/B3# A8
WE# (CLK) A1 4| [ cEa# A19 R/B4# A20
DAS A4 Invert REZ(VW/R#) Don't care R/B
Invert DQS Single R/B#
Threshold
0.90v l |Ouick Setup F
|

Default W 0K 3 Cancel

a. Invert RE#(W/R#) / Invert DQS

This function is used to measure at DDR mode. Since RE or DQS is a pair

of differential signals, it needs to be checked if it is connected to another
signal like RE(W/R) or DQS#. To tell the software that it is connected to

the reverse RE and DQS signal.

SOTARA

ol
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b. Don’t care R/B
Check to ignore the R/B signal, which means that users don’t need to connect
the R/B signal.

c. Single R/B#
At the Multi-CE measurement, the busy time is displayed from the polling
of Read Status command when checked; from R/B signal when unchecked.

3. Secondary Protocol Analyzer or I/0: An additional set of specified logic

analysis can be opened to analyze the remaining available pins at the same
time.

4. Vendor: Choose the NAND Flash brand and model. If there is no suitable model
to choose from, you can choose the Custom item to customize the NAND
Command Set. There is a sample fie in the working directory of the software; you
can press the Edit button to edit. After editing, press Refresh to refresh the list.
Finally, select the NAND Flash you want to use and press OK.

% Vendors Settings w

Vendors |Cu5tnm EI

Toshiba-TH_UserDefined
Samsung-KIHCO0CH0CK
Micron-30 MAND

Edit... Refresh
Configuration

The flash startup mode

v Toggle / ONFI DDR Mode
Option

tREA == 18ns tDQSQ == 0.5ns

| |
Default v OK ¥ Cancel
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Hanufacturer=Sanzung
Partlo=K9ZZEXIEEY
#CE/RB=1

L16=N

Synciode=Y
StartupDDR=T
Param_tREL=1, 16, , ,
Param_tD0S0=1, 0.5

Row_khddresaing=Nord Line, [8:0]

Row_khddressing=Flane, [10 9]

Bow_dddressing=Elock, [20:11]

Bow_dddressing=LUN, [22:21]

Cmd=Read, Read, tR, 60, , , N, N, N, 00, 30

Cmnd=Read for Copy Back CE Read tR, 80, W, N, N, 00, 35

Cmd=Intelligent Copy- Back Read, Inte CB Read tDCBSYR2 Sooo, , , N, N, N, 00, 34
Cmd=Cache Read, Cache Read, tDCBSYR 90, N N, N, 31

Cnd=Read Start for La=t Page Cache Read Pead Start for LPC Read, tDCBSYR, 20, , , N, N, N, 3F
Cnd=Page Progran, Page Prog., tPROG, 5000 , ., W, N, N, &0, 10

Cmd=Cache Program, Cache Prog tPROG 5000 , , N, N, N, 80 15

Cmd=Copv-Back Program, CB Prog., tPROG, 5000, , N N N 85 10

Cmd=Intelligent Copy-Back Program, Inte. CB Prog s tCBSY2 500 , . N, N, N, &C, 15

Cmd=Brock Erase, BEraze, tBERS, 10000, , , N, N, N, &0, i)

Cnd=Fandom Data Input, Rand 0I, W, ¥, N, &5

Cmd=Random Data Output, Rand DO N N N 05, EO

Cnd=Two-Flane Read, TP Read, tR, 60 , N W, 60, 60, 30

Cmd=Two-Plane Read for Copy- Back TPCB Read tR 60, , , N, N, N, &0, 60, 35

Cnd=Two-Plane Intelligent Copy- Back Read, TP Inte. CB Read tDCBSYR2 5000 , . N, N, 0, 60, 60, 34
Cnd=Two-Plane Eandom Data Cutput, TP Rand. oo, W, N, N, 00, 05, E0

Cnd=Two-Plane Cache Bead, TPC Read tR, &0, , N N N 60 60 33

Cmnd=Two-Plane Page Program, TFP Prog., tDBSY 1, tPROG 5000 W, ¥, N, 80, 11, 81, 10

Cmd=Two-Plane Copy-Back Program, TPCB Prog., tDBST, 1, tPROG, 5000 N, T, N, 85 11, &1, 10

Cmd=Copv-Back Progran with 2EB Data, 2KB Data CB Prog tDBSY 1, tPROG 5000 N T, N, 85, 11, 85, 10
Cmd=Two-Plane Intelligent Copy-Back Progran, TP Inte. (B Prog., tDBST, 1, tCBSYZ 500 N, N N, 8C, 11, 8C, 15
Cnd=Two-Plane Cache Program, TPC Prog., tDESY, [, tPROG, 5000, N, ¥, N a0, 11, 81 15

Cmd=Two-Plane Block Erasze, TPBEraze, tBERS, 10000, , , N, N, N, 60, 60, DO
Cmd=Read ID, Read ID, , , , , W, N, N, 90

Cmnd=Read Status Read Stat., , , . , Y, N, ¥, 70

Cmd=Read EDC Status Read EDC Stat., , , , . Y, I, N, 7B

Cnd=Chipl Status, Cpl Stat., , ., . T, N, T, Fl

Cnd=Chip2 Status, Cp2 Stat., , , . ., T, N, T, F2

Cmd=Set Feature, Set F., tFEAT, 1, , , N, N, N, EF

Cmd=Get Feature, Get F., tFEAT, 1, , , N, N, N, EE

Cmd=Rezet, Rezet, tRST, 104304500, , , ¥, N, ¥, FF

Manufacturer, PartNo, #CE/RB, X16, SyncMode, StartupDDR, Param_tREA,
Param_tDQS, Row_Addressing, Cmd represent keywords, which must be entered and

cannot be modified. The instructions are as follows:

Keyword Instructions

Manufacturer NAND Flash vendor

PartNo NAND Flash IC model

#CE/RB The CE/RB set , only 1/2/4 can be input

Use 8 or 16 data channels, only Y/N can be input, Y

X16 means 16 channels are used; N uses 8 channels.
SyncMode Only .Y/l.\l can be input, Y: supports synchronlzatlon

mode; N: does not support synchronization mode.
StartupDDR To tell the SW is at DDR mode

Param_tREA/Param_tDQS | Set the delay time for Data Out reading.

Row_Addressing Default parameters of Set Row Addressing function

The contents of command are separated by commas,
cmd and are explained as follows:

1. The full command name

RS RS A TR ] Acute Technology Inc.
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2. Abbreviated instruction name

3. Name of the first group of Busy Time Check. If
not, fill it out.

4. The first set of Busy Time Check values. The unit
is us. If not, fill it out.

5. Name of the second group of Busy Time Check.
If not, fill it out.

6. The second set of Busy Time Check values. The
unit is us. If not, fill it out.

7. The first flag. This flag represents whether the
command can be used in the Busy state.

8. The second flag. The flag represents whether the
instruction is allowed to be inserted by some specific
instructions.

9. The third flag. This flag represents whether the
instruction is allowed to be inserted into certain
multi-level instructions.

10. Command value. You can fill in 1-4 command
codes, separated by commas.

e.g.

Cmd=Read, Read, tR, 60, ,, N, N, N, 00, 30

Cmd=Read Status, Read Stat., ,,,,Y,N, Y ,70

Cmd=Two-Plane Page Program, TPP Prog., tDBSY, 1, tPROG, 5000,
N, Y, N, 80, 11, 81, 10

Read Status / Two-Plane Page Program: The full command name.

Read Stat. / TPP Prog. : Abbreviated instruction name.

Busy Time check (tDBSY, 1, tPROG, 5000) : It means that tDBSY is 1us, tPROG is
5000us, and if Busy Time exceeds this value, the information will be displayed in the
report window. If this value is not filled in, the Busy Time will not be checked. Please
enter a blank and add a comma at this time, the string of tDBSY or tPROG is not
fixed and can be defined by the user.

Flags: Taking Cmd=Read Status, Read Stat., Y, N, Y, 70 as an example, the first flag

is Y to indicate that the command can be used in the Busy state, and the second flag is

HRERH AR5 ARR A 5] Acute Technology Inc.
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N to indicate that the command is not allowed to be Some specific instructions are
inserted, and the third flag is Y, which means that the instruction is allowed to be
inserted into some multi-level instructions. For example, Read Status 70h can be

inserted between 11h and 81h of Two-Plane Page Program 80h, 11h, 81h, 10h.

5. Trigger on: Can set CMD/ADDR/DATA, Busy time check, Voltage drop trigger
conditions.

6. Filter: Each data frame can specify the size of the record, and the data larger than
the set value will not be recorded.

7. Other option:
a. 2 sets of voltage detection function

b. Remove READ STATUS Command(Busy State)
After this function is enabled, the repeated Not Ready Polling of read status
command will be removed. The default is to check; otherwise it will occupy
too many report lines and not being easy to view. T

c. Set Row Addressing

£ setRow Addressing ™
feabiee] T T T T T T T T 7% —
EE
Bes T T T T T T T T T 7%
S T

Row Addressing

/O 0]/ 1]I/O 2|1/O 3|/O 4]1/0 5]I/O 6|/O 7
Row 1st cycle |WO0 W1 W2 |W3 (W4 (W5 W6 W7

Row 2nd cycle W8 |P0 [P1 |BD |B1 |[B2 [B3 |B4
Row 3rd cycle [B5 |B6 |57 |[B8 |B9 |LO L1

Default Reset v OK ¥ Cancel

HRERH AR5 ARR A 5] Acute Technology Inc.
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This function is mainly used to subdivide Row Address into Page Address, Word
Line, Plane Address, Block Address, LUN Address... The default value will be
created in the NAND Command Set table, as shown in the red box in the figure
below:

Manufacturer=Samsung
PartNo=Ko9XXXXKXKX

#CE/RB=1

X1l6=N

SyncMode=Y

StartupDDR=Y

Diff DQS=Y

Param tREA=1, 16, , ,

Param tDQSg=1, 0.5, , .,
Bddressing=Word Line, [8:0]
2ddressing=Plane, [10:9]
nddressing=Block, [20:11]
Bddressing=LUN, [22:21]
Cma-Read, Read, tR, 60, r r N, N, N, 00, 30

The Row Address Details will be displayed in Details when this function needs to
be turned on, and it is turned off by default.

1= Acute BusFinder - a x

BE | S| W

¢ m o 2 ED AV mamam [ 3 K = Tuning
e WHETF  Protocel Analyzer  Hide Wavelorms | {8 HER | MFHETFE WSTEE -
Tomesianp CE Commasdh) Row()  ColfFesture(t) Duaih} Frequency L]

7 3. 666 56 _6bns 1 Page Program #1(80) OABF10_[0000 Fd 22 CO CE DC 61 1F 35_ o

m 3. T Page Program #2 (10

18 1 BUSY START

181 1 Read Status (70) 80 6D

12 1 BUSY END

18 1 Read Status (70 E0_ED

128 T Read #1(00] UREETC |zEBD

165 1 Read #2(30] ©2 7R ER ED T4 BO RE EE

185 1 BUSY START D1 BS SF 6C 3B ED 44 47

17 T Read Status (70 80 6D BO AC IR 33 DS ET 47 DB

163 T Read Status (70) E0_ED RDY;A || CB ET 40 3& 32 FB IR CE

189 1 BUSY END

19 T Two-Plane Random Data Outpat #1(00) UREEIC_|ZEBD

191 Two-Plane Random Data Outpat #2(05) TeBZ

192 Two-Plane Random Data OSEpat #3(B0) 3B 35 B2 BY AT 24 A5 36

153

194 | CZ A EA B0 74 BO AE BE—

195

196

197 50 60

198

19 E0_ED

Fiil

Fl

Firl

Fiil

F 50 80

25

P E0_ED

an [Two-plane Random Data output #1(00) |0 0000

28 Tuo-Plane Random Data OGCpat #2(05) 0000

a0 Two-Plane Random Data OGEpat #3(B0) T4 34 DF FC 63 95 06 B4 [116 Mz

210 914 1.56ms Unknown_Cnd (A2)

m 967 533205 T Page Program #1(80) 0BDOR_| 0000 €A _C4 1A 9B 7D 09 F9 DA_|736 MAz

12 384 36_d1us T Page Program #2 (10

13 407 33305 1 BUSY START

14 667 556 8dns 1 Read status (10) 80 6D

15

1L 2103 (E0) | |2 | [NAND Flash | 000006 | | SHEFBE2540036 (USE 2.0)
SISt 2re X [ F [

Because the customer's NAND Flash model may not be supported, the Ul also
provides the function for customers to input by themselves, and can add/delete the
items above.

2 BRI 5A PR/ ] Acute Technology Inc.
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Word Line W8 W7 [W6 [W5 W4 (W3 W2 W1 (W0 x Ly
Plane |P1 PO x
Block |BS (B8 |BY |B6 |[B5 |B4 |B3 |B2 |B1 |BO x
LUN'LT L0 =/ Bit Count Settings =
Row Addressing "

ame

T Mew

Row 1st cycle Bit Count e
Row 2nd cycle _
Row 3rd cycle Preview

M7 ME M5 M4 M3 N2 M1 NO

v OK ¥ Cancel
Default Reset v OK X Cancel

Items can be dragged from the top to set the bits to the Addressing table below

Or when the lower yellow box appears, you can directly click on the upper Items
to automatically return to the lower yellow box.

PRI AIRAE]
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E| set Row Addressing *
Word Line WWE (W5 [W4 W3 W2 W1 [Wao x L
Plane |P1 [P0 x
Block B9 B8 |[B7 |[B6 |B5 |B4 [B3 (B2 |B1 |BO x
LUN |LT (LD x
Row Addressing

/O DO 1|0 2|/O 3|/O 4|I/O 5|/0 BlIVO 7
Row 1st cycle W8 W7
Row 2nd cycle
Row 3rd cycle
Default Reset v OK ¥ Cancel

Remarks:

Report background color description:
1. When NAND read command, 1st Command displays green, and after 2nd
Command displays light green.
2. When the NAND program command is used, the 1st Command is yellow, and the
2nd Command is light yellow.

3. Unknown command will be displayed in orange.

4. Other commands will be displayed in light blue.

HRERH AR5 ARR A 5] Acute Technology Inc.
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FAQ
1. Which version of NAND Flash specification does it support?
A : ONFI 4.1 (NV-DDR3), Mode 8 / Toggle DDR 2.0, although the specification

speed is about 267 MHz, the BF series products support a maximum speed of
300 MHz.

2. Will it affect the signal quality during measurement?
A The external instrument measurement will inevitably have a partial load effect.

We use the active probe connection method to reduce the interference of the
object to be measured and improve the signal quality.

3. Does it support for the transmission function?
A : No.
4. Precautions during measurement
A: Please make sure to connection according to the “Probe and test object
connection” on page 17.
5. Can I specify a NAND Flash command as the trigger point
A : Yes, you can input a specific NAND Flash command value to trigger.

E| Trigger Settings >

6. Isit possible to set a NAND Flash command starting point and specify how

much time to capture data?
A : You can set the starting condition to the trigger item and adjust to the data

monitor mode in the working mode menu. And specify the length of acquisition

t" ne. = Acute BusFinder
File  Capture | Cursor
= iy Search All Field [+] § !
“ B[ % = Y |q B % B E
Connect col | Configuration | No Support Waveforms Run b AV Tobottom  Windowe 1
Tinstamp Ocas messas uff = Coreotion Serting J——
Operation mode
Protocol analyzer
BusFinder memory limitation
| o= DATA =
Protocal logger Wait for Stop
F (— » ® Wait for Trigger
)
eme= DATA 7 - Trigger Position  [< 50%
= G
- When Triggered
Fill device memory then stop
[ @ Protocol monitor I
® Waitfor (15 2| seconds then stop
— —
DATA
Default vOK X Cancel
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7. How to know whether the NAND Flash is connected correctly?
A : It is recommended to capture the Read ID command waveform to confirm
whether the connecting is correct.

8. What happens when the program command is given but the software
analysis is empty of NAND Flash data in?
A : To confirm that the connecting is correct, and check whether it has entered the

DDR mode, if it entered the DDR mode, you can check the Toggle/ONFI DDR
Mode.

The flash startup mode

v Toggle / OMFI DDR Mode

2 RIS ATR/Y T Acute Technology Inc.
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Probe and test object connection
Through the flying lead cable connection, if this connection method is adopted, the

more ground wires are connected, the better the signal quality can be obtained.

LAOS-1p
PR TL e

Use tip connection directly, this connection method can get the best signal quality.
This picture is only a schematic diagram and does not really connect the NAND Flash
DUT.
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