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1. BF7264B+ » 32Gb RAM » # = NAND Flash ## £
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2. %3¢ ONFI4.1 (NV-DDR3) > Mode 8 / Toggle DDR 2.0
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0500

Fead #230)

BUSY_START

Read status (70)

B0SY_END
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EOSY START

Read Status (70)
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E0SY START

Read Status (70)
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Search FFil# it

Erase Count # i}
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¥

> X 2 A 2 = 4 D
. NAND & 4 $t3-#0 it » & $ 4% Jd~ 2 pnldp £ E N
st e& pon = Bytes E]
i Txns |Bytes ~ Address

NAND Flash 019600h 1
Unknown Cmd(AZh) 2077 019700h 1
Read(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
Reset(FFh) 8 01C100h 1
Page Program(80h-10h) 92 01D000h 1
Two-Plane Page Program(80h-11h-61h-10h) 615 01D100h 1
Two-Plane Block Erase(60h-60n-D0h) 13 00FEQOh 1
Two-Plane Cache Program(80h-11h-61h-15h) 167 00FFO00h 1
Unknown Cmd(71h) 589 010E00h 1
010F00h 1
012E00h 1
012F00h 1

013E00h 1 =
013F00h 1
0ESA00h 1
0E5B00h 1
0E4C00h 1

H OF4Nnnh 1 -j
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6. NAND & 4 jg% # it
a fRw 5ke 7 &5 8 FERTHET R P A B BKE,
b. /& # Command/Address/Data

#& & Busy Time Check #* it

d. ¥ f§#% VCCL1drop, VCC2 drop

e. ¥ i%iF Trigger-Out #3¢ e # ff 5 ¢F 3 ehm i B

o

v Trigger On

CMD/ADDR/DATA

Busy time check

VCC1(A0) Drop

VCC2(A1) Drop

[=] voltage Range Settings X

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

Default v OK K Cancel
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SR AP S R AT T ERE R
5 Acute Busfinder (Ver157) I
File | Cagture  Cursor
" B ¢ & o QqQErw Hen,. ¥ B H
Comect | Prokcsl  Proocol nshaer  Hide Wawlome  Rn AV Tosemm  Window S bt a
| naagator B
Dreci Tans Bytes a
| i s | e
T T T Unknown CrekAzn) 27
= = Readi0lh-301 1429
:ml - e e e B mﬂu:“:a;mm Dats Outpuni00n-05h-E8k) s
1235 1 fead Srarus (701 % & T Plane Resd[50h 50h 30h) &7
e | T B5SY 1D Al cotve Reaamy 1
23 | T mimown Cod (27 Resalr ) &
1238 1 Fage Frogren GBIAE _[a00 9 3F 35 56 33 1 66 86... |3 B et =
1239 1 Page Progea ) i
130 | T BUSY START “Tao-Plane Cache Program80h-11h-§h-15h) 1167
w1 | T SuEY €0 1l
s | T Gnknown God (32) Sotics Turs Bes
12583 56, ddnn i Read #1100} G0BLAE 0000 - Addiess
e 13300 1 Tead 43 130) a1seom 1
= F — oo i o= g |
181 1.85us 1 Two-Plane Random Data Outpus #1100 00BLAG 0000 016600m 1
% 6. ean 1 Two-Plane Randon Data Gutpur #3(05) G600 018800R 1
ws PR T — —Fiane Randon Tata Gorpu #3101 o5 o e T e o e oicaom 1
180 7.15un 1 ne fead $11E0) ware i g
) 1 Read 421607 Tieer 010100 1
] 1 Read 15130) o 1 K
s T TaRT . A —
Sl Toamclet | Swiswelot | Boobaklet
Statisics List [T
Wz Al nvygusa B
Law Ho. CE sl 1 Ravil) ColFaahun () Datelh) =
— ! —
= - o .
FETH 1383.30¢ 8.50ms o Fhane Block Erars 110801 1c000
31557 135105 934.78m0 o~Flane Siook Erase H1(0) 10000
FEETS 851,782 90. 50w vo~Flane Siook Erase H1(0) ores
FES) -450.55¢ 8. 56ms Vo~Flane Siook Erase H1(00) 10800
) 332,00 800 s ] 12800
EEETY EDWIT ) 13800
e =
Puchat 52996 501 | Comcnt | [1aND Fus ml]\nmzsmxaaqﬂ
\ & ool st s ovmew.. % [ 2 1
Protocol Settings X
eMMC 5.1 Sample Rate 24 GHz :I Device Information
MAND Flash
. Toshiba-THS8TVGTTZHBAAC
MIPI RFFE Primary Protocol Analyzer et oo
RS232
SD 3.0
gglm Startup mode- DDR: tREA >= 20ns: t1DQSQ >= 1.0ns
@ NAND Frobe (i}
m T
CMD/ADDR/DATA
) Custom NAND Busy time check
VCC1(AQ) Drop
VCC2(A1) Drop
Secondary Protocol Analyzer or /0
Filter
@®sD30 SD channel
Datalength>  [1095  [+] bytes
O eMMC
O 1o Option
WCC detect channel
A Al
¥ Remove READ STATUS Command(Busy State)
Set Row Addressing
(. Default « 0K ¥ Cancel

1. Sample Rate:

N

iR
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2. Primary Protocol Analyzer: ¥ %4 @ * 4227, » ¥ p LA F/PH

s
1~ o©

% MAMD Flash Channel Settings b4

Channels

Probe Select

@ LA Probe (Slot A) ) NAMND Probe (Slot B)
Device Width @ x8 2 x16

@ Quick Setup
) User Defined

/0 0 (LSB) AQ =
IO [AT-AD]
CLE AR - CE1# A2 . RB1# A13 -
ALE Af . CE2# A5 R/B2# A6
RE# (WiR#) A10 : CE3# AT R/B3# Al8
WE# (CLK) A1 : CE4# A9 R/B4# A20
Das A4 Invert RE£(W/R#) Don't care R/B
Invert DQS Single R/B#
Threshold
090w l |Quick Setup F
[ | ]
Default W 0K ¥ Cancel

a. Invert RE#(W/R#) / Invert DQS
Pt £ 4 E R DDR #5507, o 3% RE & £ _DQS ¥ - £ #5305
TR R MY - el eg. REW/R)& £.DQS# F 2 & §iF
k2 iR F42 T F » o RE 1 2 DQS 2UE F o

2 RIS ATR/Y T Acute Technology Inc.
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3.

4.

b. Don’t care R/B

JERLE R/BASE,TL 77 1% &8 R/BASLA -
c. Single R/B#

% Multi-CE 3% # ™, § ¥ p¥ #_12 Read Status Ready % % 5+ Busy time,

7 4 )12 R/B 25 & 2| %7 Busy time o
Secondary Protocol Analyzer or 1/0O: + %f ¢t B fx— _;@}F] ¥ 2 BIEA 7, 1L
TV Y PR E A o
Vendor: iE# NAND Flash g i 12 2 A8, F 4 035y B EHR 7 EH
Custom 7 B % f % %& NAND Command Sete Zgi#f«h1 (TP 47 ¢ § 3%}
b, ¥ 46T Edit &k il %iEx & 23T Refresh =7 pliTi ¥ 5 55 &
£ i¢ * e NAND Flash, 37 OK T+ -

=] vendors Settings %

Vendars Custom -

Toshiba-TH UserDefined
Samsung-KICO00H0K
Micron-30 NAND

Edit._. Refresh
Configuration

The flash startup mode

¥ Toggle / ONFI DDR Mode
Option

tREA == 16ns tDQSA == 0.5ns

— ] ] |l
Default w OK ¥ Cancel
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Hanufacturer=Sanzung
Partlo=K9ZZEXIEEY
#CE/RB=1

L16=N

Synciode=Y

StartupDDR=T
Param_tREL=1, 16, , ,
Param_tD030=1, 0.5, , ,
Row_lhddressing=Nord Line,
Row_dddreszing=Plane, [10:
Bow_dddressing=Elock, [20:
Bow_dddressineg=LUN, [22:21]
Cmd=Read, Read, tE, 60, ,
Cmd=Read for Copy Back, CB Read, tR, 80,
Cmd=Intelligent Copy-Back Read, Inte. C
Cmd=Cache Read, Cache Read, tDCBSYR 90,
Cnd=Read Start for La=t Page Cache Read
Cnd=Page Program, Page Prog., tPROG, S0
Cmd=Cache Program, Cache Prog tPROG
Cmd=Copv-Back Program, CB Prog., tPROG
Cmd=Intelligent Copy-Back Progranm, Inte
Cmd=Brock Erase, BEraze, tBERS, 10000,
Cnd=Fandom Data Input, Rand bI, N,
Cmd=Random Data Output, Rand DO N I,
Cmnd=Two-Plane Read, TP Read, tR, 60, ,
Cmd=Two-Plane Read for Copy-Back, TPCB
Cmd=Two-Flane Intelligent Copy-Back Rea
Cnd=Two-Plane Random Data Cutput, TP Ra
Cnd=Two-Plane Cache Bead, TPC Eead, tR,
Cmnd=Two-Plane Page Progran, TPP Prog.,
Cmd=Two-Plane Copy-Back Programn, TPCE P
Cmd=Copy-Back Progran with 2EB Data, 2K
Cmd=Two-Flane Intelligent Copy-Back Fro
Cnd=Two-Plane Cache Program, TPC Prog.,
Cmd=Two-Plane BElock Eraze, TPBErasze, 1B
Cmd=Read ID, Read ID, , , , , N, N, N,
Cmd=Read Statns, Read Stat., , , , , T,
Cmd=Read EDC Status, Read EDC Stat., ,
Cnd=Chipl Status, Cpl Stat., . , ,
Cnd=Chip2 Status, Cp2 Stat.,

0]

[5:
9]
11]
]

Cmd=Set Feature, Set F., tFEAT, I,
Cmd=Get Feature, Get F., tFEAT, 1
Cmd=Rezet, Reszet, tRST, 10/30/500, ,

N, W, N, 00,

30
, . W, N, N, 00, 35

B Read, tDCBSTRZ, 5000, , , N, N, N, 00, 34
, L N, W, W, 3

00Read Start for LPC ﬁgad tDCBSYR, 20, , , N, N, W, 3F
N 5

5000, . N, N, N, &0,
soo0,", ", W, N, N, 85, 10
CE Prog., tCBSY2, 500, ,
LN, NH, 60, D
85
W, 05, EO
CWW, W, 60, 60, 30
Read, tR, 60, , , ¥, N, W, 60, 60, 35

d, TF Inte. CE Read, tDCESYRZ, 5000, ,
nd. DO, N,

, NN, 0, 8C, 15

W, W, N, 60, 60, 34

E0
N, N, 60, 60, 33

g0, .,
t0BSY, 1, tPROG, 5000, W, ¥, W, 80, 11, 81, 10
roz., tDESY, 1, tPROG, 5000, N, ¥, W, #5, 11, 81, 10

B Data CE Prog tDBSY
gran, TP Inte. (B Prog.,

1
tDBSY,

1PROG, 5000, W, Y. N, 85, 11, 85,
i, tCBSY2, 500, W, W, N, &C.

10

11, 8C, 15

tDBSY, 1, tPROG, 5000, N, ¥, N, 80, 11, 81, 15
ERs, 10000, , , N, W, N, 60, 60, DO
a0
N, ¥, 70
, . 1, N, N, 7B
, Fl

# ¢ Manufacturer, PartNo, #CE/RB, X16, SyncMode, StartupDDR, Param_tREA,

Param_tDQS, Row_Addressing, Cmd # % Ri4E3F, & JF ﬂiﬂ R F gL, WP 4o
T
M4t = L
Manufacturer NAND Flash g2 7 & 4
PartNo NAND Flash IC ] 5% -
#CE/RB i * %% CE/RB, &+ ﬁz;l ~ 1/2/4 -
%16 g% 8 16 FARUEE, A %]%Y/NY%,
163 g s NRIig * 8idsg o
Frgsr YIN, IR ERAHFEN SN LEERH
SyncMode 'A\ # L & A
;" o
StartupDDR X % ¢ i~ DDR #i£3% o
Param_tREA/Param_tDQS | % %_DataOut 3f B~ ez & pr fF o
Row_Addressing Set Row Addressing = it 7¢ 3k %-#c ©
Cmd p % d EHLIRR, A BP 4o
Cmd
1. =F#hps tfE-
B BRI RS E TR \ﬂJAcuteTechnologylnc
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2. Bt LA

% — %= Busy Time Check & 4§ - # & R .3

3.
4. % - = BusyTime Check #ici& - # =% use~ %
AL HE o

E-D
Eﬁ¢

5. % - = BusyTime Check ¢4 - F &R LE -
6. % = i BusyTime Check # @ - ¥ = 5 us - %
AR LE -

7. % - BAENE - EIRR LZAp s ARV R &
Busy g ¢ o

8. ¥ B pORER A 4 LE AT
B LR

0. ¥z B - RS A0 £ LE Ry
S SRt

10. #p 4 BT~ 1-4 Bd 4, MERRRIE

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 #p®: = #dp & &4
Read Stat. / TPPProg. P : SB4p 4 &4E, Flij Ldpd K §
% RBE, PR R RIS P

F_‘.
s

N
AN
=l
E-)
W

Busy Time # # (tDBSY, 1, tPROG, 5000) #.p?: % 7+ tDBSY 5 1lus, tPROG %
5000us, Busy Time #AZ:iE s #cie, ¢ 4R 2T P Bp% TN, F 73 E » i
@, % ¥ A BusyTime, B#ﬁz%] 7 I b e I 3tDBSY{rtPROGF 8
PHEAERR, T R E PR

3iE P . 2 Cmd=Read Status, Read Stat., Y, N, Y ,70 2 &, $1BEE LY £

R Y57 PR/ 5] Acute Technology Inc.
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T iEAp 4 T TR CBUsyk ik, F2BEIESN AT idp 4 R RFAR L F TR 4
oo, B3BAEELY Lmizdp s LA~ XL S 4 ¢ o bl4e Read Status
70h v 3¥ 3k » > Two-Plane Page Program 80h, 11h, 81h, 10h > 11h§-81h 2 f&F -

5. Triggeron: ¥ ) T_CMD/ADDR/DATA, Busy time check, Voltage drop j & i%

o

6. Filter: * - £ Data Frame ¥ iy T jedfrz. ~ [, * WX LEDOFT ARG § 485
Y s

7. H# Option & 2
a. B BT RPN

b. Remove READ STATUS Command(Busy State)
$ ¥ g B fcte € #-£ 4 0 Not Ready Polling = Read Status # “f FRK
A Eeh, 7 2R € Flet#F command = % ik Jx report {5 ﬁz*éf A F R AR
2 ¢h, 3 &R FIRE_E Flibdp (THcx oA fop-iE T report 1 FX70M

-
T e

c. Set Row Addressing

[£| set Row Addressing X
fetoe [ T T T T T T T 7% r
R
BT T [ T T T T T TTJ*

T
Row Addressing
WO OO 70 2)00 3O 4|70 5F0 BIFO T
Row 1st cycle WO (W1 [W2 |W3 W4 (W5 W6 T
Row 2nd cycle W8 [P0 [P1 |BO |B1 |[B2 |B3 |B4
Row Jrd cycle |B5 |B6 [B7 |BS |BS (L0 |L1
Default Reset v OK ¥ Cancel

S SRHY AR/ 5] Acute Technology Inc.
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pF e A& § 3K 2 h#-Row Address w4 % Page Address, Word Line, Plane
Address, Block Address, LUN Address ...2. * o g3k & ¢ 22 = & NAND
Command Set table, 4™ B i~ +=fv:

Manufacturer=Samsung
PartNo=K9XXXXXKXX

#CE/RB=1
¥le=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, ; : N, N, N, 00, 30

B i B Ecis 4 ¢t Details & ¢ Row Address Details, 7% 2. B e e

1= Acute BusFinder - a x

BE | S| W

2 {1, Fnng . :
v m o 1] \[=a A v Eaman [ [¥] = Tuswing
W WHEE  Froiocolnabzer  Hide Wavelorms, | 180 SRR | WEAREE ASTEE -
Timesiang CE Commazdth) Raw(h} Cal Festure(d) Cotah) Frequency Iufar: g!l! L]

”m 3.279.0B5.668 56.66ns 1 Page Program #1(80) OABF10 [0000 Fd 22 C9 CE DC 61 1F 35 OR BE 12 =

™ 3.279.086.087 10.47us T Page Program #2{10] Row Bddress

i 3.279.096.120 23,3305 1 BUSY START

181 3.279.096.617 556.61ns 1 Aead Status (70) 50 80

it 3.279.411.542 315.Z6us 1 BUSY END [LPROG.

18 3.279.412.026 B3.3Zns 1 Read Status (70) E0 EOD [RDY; Rl

184 3.279.650.B64 Z7E.B3us 1 Read #1(00) OR96TC [Z6BZ .

185 3.279.6591.761 416.62ns 1 Read #2(30)

185 3.279.651.304 73.33ns 1 BUSY START

17 3.279.691.961 656.60ns 1 Read Status (70) B0 BO

188 3.279.748.0459 56.0Bus 1 Read Status (70) E0 EOD RDY; Rl

i 3,279, 746,169 118.56n5 1 BUSY END

190 3.275.745.545 1.77us 1 Two-Plane Random Data Output #1(00) OR96TC [Z6BZ

91 .279.750.356 413.2908 Two-Plane Random Data OWtput #2(05) ZeBz

152 .276.750.562 203.31ns Two-Plane Random Data output #3(E0) 3B 3B BZ BY A7 -4 AS 36

193 .276.B0E.066 57.50us Unknown_Cmd (AZ)

194 |

195 78.E1E.548 10.42us Page Program

1% 10,577 733908

197 LE16.131 550.84ns B0 BO

198 ~075.073 255.84us

) ~075.150 86.65ns E0 ED

o 54 6434508

o Fim e

e 116.6%ns

F FEREETT]

o T.dius

ko 353708

F 35 50ns

o T-6ous

Y [FERTT

Fil 203.31ns Two-Plane Random Data output #3(E0) 24 34 DF FC B3 95 B6 E4_.|116 MHz

2 T 5ens Taknown Ccnd h2)

11 [] 7 53.32ns Page Program #1(80) 00BDOA [0000 &R Cd 1A SB 7D 09 F9 OA_|236 MHz

2 [ 36.41us T Page Program #2{10]

13 [} 733305 1 BUSY START

14 [N .967 5559.5dns 1 Read Status (70) BO BO

= T ST G | Gt Hide llems

(B 213 B0 | | B |mmF|.¢'\_mm| SNBFEGZ640035 (USE 30)|

= WEEs e e x [ E
Fla Z 2 ONAND ¥ ac 7 ¢ 3% List $ deefr, #r003Z Ul s JERE 2 A
(7~ hat g, w o ATH /B L dtems

SRR TR /A 5] Acute Technology Inc.
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Word Line W& W7 [We W5 W4 (W3 W2 WA

FPlane |P1 |P0O 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 0K ¥ Cancel
Default Reset v OK X Cancel

B 2 Items ¥ o R 4E R e 3V bits 2K 23] T 2 g0 Addressing table
#AT R £

= N LPE VA 3 ltems B %&igflﬁ‘? pERT S F I IR

Ead

—

_%L o

=W=I

H RIS PR 2\ H] Acute Technology Inc.
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:E. Set Row Addressing w

Word Line VWE (W5 [W4 W3 (W2 W (WO x Ly

Plane (P1 [P0

Block BS B8 [B7 |B6 |BE (B4 [B3 [B2 |B1 |BO

LUN LT (LO

Row Addressing

/O DO A0 2]/0 3|/O 4|I/0 5|I/0 BIIFO 7

Row 1st cycle W8 W7

Row 2nd cycle

Row 3rd cycle

Default Reset v 0K X Cancel

C RS
Report # # gg ¢ 3P :

1.

# NAND read command p& 1% Command %+ % ¢ , 2" Command z i% & -+
NEd o

# NAND program command F¥ 1% Command % = % ¢ , 2" Command 2
Hragd o

Unknown command ¢ &z if
# i command P ¢ & X

L
QS

RS RS A TR ] Acute Technologylnc
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FAQ
1. 3% NAND % e ?
A : ONFI 4.1 (NV-DDR3) > Mode 8 / Toggle DDR 2.0, 8&3# + i & 4 267
MHz, i BF 7|4 & X # 5 % & & 7] 300 MHz -
2. ERIFEZ EHINEEE?
At RDRELRICRE IS D fORRF AR LB o
BOA R MEERF TR RL ST
3. EZFAHEMEFE (TX) #i?
AL L EGUELE E SR
4, ERIFFALLHER
FREFRIP ERAERS R ST
5. 743 %% % NAND CMD #3 trigger Bk ¢fis 5 o5 ?
A1 7 1 dn T L NAND packet <& (7 f§ 3 -

E| Trigger Settings >

6. EFF P FREL- B NAND CMD 4248k > 35 TIRB- $ 5 R g Data?
AT R R R RGBT D 0 P PRAEE AN FRER
RECR 0 g SR LA -

[ Acute BusFinder
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