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M313971 MF9914( Read Command)
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Detailed Bit-level Read Timing — Inactive Clock Polarity High

Continuous Array Read (Opcode: 68H)
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Detailed Bit-level Read Timing — SPI Mode 0

Continuous Array Read (Opcode: E8H)
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Detailed Bit-level Read Timing — SPI Mode 0
Main Memory Page Read (Opcode: D2H)
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Buffer Read
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Detailed Bit-level Read Timing — Inactive Clock Polarity High
Buffer Read (Opcode: 54H or 56H)
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Detailed Bit-level Read Timing — Inactive Clock Polarity Low
Buffer Read (Opcode: 54H or 56H)
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Detailed Bit-level Read Timing — SPl Mode 0
Buffer Read (Opcode: D4H or D6H)
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Detailed Bit-level Read Timing — SPI Mode 3
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Detailed Bit-level Read Timing — Inactive Clock Polarity High

Status Register Read (Opcode: 57H)
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Detailed Bit-level Read Timing — Inactive Clock Polarity Low
Status Register Read (Opcode: 57H)
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31]‘7]14 HAAINITO 1M Status Register e limea Opcode 57H (Inactive Clock Polarity High or Low)

ETT CO.,LTD -12-

WWW.ETT.CO.TH



VA

Ad® MODULE ET-MINI SPI DATA FLASH

Detailed Bit-level Read Timing — SPI Mode 0
Status Register Read (Opcode: D7H)

cs

tv STATUS REGISTER QUTPUT

MSB

LSE MSEBE

Detailed Bit-level Read Timing — SPI Mode 3
Status Register Read (Opcode: D7H)

ty
STATUS REGISTER OUTPUT
HIGH-IMPEDANCE m m m .m .@ .m
S0 MDgB o [SE MSE

5115 uaaIM 3911 Status Register 1310]5/1d3 Opcode D7H (SPI Clock Mode 0 or Mode 3)

=S o Q‘J d' = k4
msmmmmzmmﬂ%‘lumimﬂumaga

Ay e yd o g vy . & Y o o & Aqyu
ﬂiitﬂlﬂuﬂlﬂﬂgaaﬂglu Chlp uu%guﬁﬂ\iiwquﬂ\‘]ﬂaf’]ﬂulﬂaguﬂﬁﬂﬂ']ua'm "]5\1ﬁ]gﬁﬂﬂﬂﬁ@QﬂUﬂWﬁQV]i%GlUﬂﬂli

4
%

= [ A < <3 1 = 9 = = Y 4 1 o o Aq Y
LVYUAINTT N2 iﬂﬂ‘UﬁE]ﬂ]lﬂ’ﬂzL!,ﬂiiJi]ZLWU’ﬂﬂﬁL"UEJuGU@lJa uiJﬂ1§L6UEJu]lﬂWE118LL‘]JU GBQLLG]ﬁ%LLU‘]JﬂWﬁQVIi%iH

U

' '
o v A J A

< ' Y o J o o o <
madeunszuanataiull Aldsdesihnnudh s lundazddudenownoszidonldmdlagndes azdunamiu
'\ o o AqYo v oA J o o :/l = ~ = v 3 A Y o
nidanlddmsudon Tunaazmdauiu 928 Opeode iseyaiAsd aainazidenldginuuvesdygian Clock 1

1w

Tawvuwitalu 4 wuvildnanlddeduludmdeewdld udvouuzih 1 lFtuuuvesmsdsdayana Clock wuw

v
o o 1

merunlFtudidaoiu
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FLASH MEMORY ARRAY

BUFFER 1 TO 'l MAIM MEMORY " BUFFER 2 TO
MAIN MEMORY PAGE PROGRAM MAIN MEMORY
PAGE PROGRAM THROUGH BUFFER 2 PAGE PROGRAM
BUFFER 1 (528 BYTES) | | BUFFER 2 (528 BYTES)

MAIN MEMORY PAGE
BUFFER 1 PROGRAM THROUGH EUFFER 2
WRITE BUFFER 1 WRITE

/O INTERFACE

Sl

116 naas vaenlaszunsu myFeudoyaas Chip

{ 1 < o w . . ] o 4
13199 2 Swanezidugemduloudoyans Chip tazaudoyasonin Chip wileANUT Feaziiog

U

Y [ o o & 1 < A @ A
A28N U 10 A9 ¥33111UD369 Command Nazmiounulugii 3

M319N2 MFUVU( Write Command)

Command SCK Mode Opcode
Buffer 1 Write Any 84H
Buffer 2 Write Any 87H
Bufferl to Main Memory Page Program with Built-in Erase Any 83H
Buffer2 to Main Memory Page Program with Built-in Erase Any 86H
Bufferl to Main Memory Page Program without Built-in Erase Any 88H
Buffer2 to Main Memory Page Program without Built-in Erase Any 89H
Page Erase Any 81H
Block Erase Any 50H
Main Memory Page Program through Bufferl Any 82H
Main Memory Page Program through Buffer2 Any 85H

Any = @en 14 Clock tuulauuuniialu 4 uuw 14uA nactive Clock Polarity Low , Inactive Clock Polarity Low ,

SPI Mode 0 itag SPI Mode 3
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Ad® MODULE ET-MINI SPI DATA FLASH

v 2
o v A

. . o [ ! ] <

- Buffer 1 Write {ta2 Buffer 2 Write : 2 ma mz“l%’mmum%yamﬂmauaﬂmum ST 4l
! A

1An1elu Buffer] ®5® Buffer2 40982 Chip %93 Iviaadoyadn 118a Buffer 111 92A0989 Opcode 8 1in Ao 84H
dM5U Bufferl %30 87H §1%51 Buffer2 4a101W@70 14 A Don’t Care 1oz 10 Jauoansd(BFA9-BFAO)

o w =& a dydd o 1 A v A o = 9 <3 v 9 A
MUAAY ¥ 10 Daeaasainge dAuriteamsasuauly Buffer N9zimsey gamenaualgvayanoy

o o — ! S 5

fWeu 528 Byte doyavzgnlvandiluds Buffer aunszNne 41 CS nasuaniuzain Low (Hu High deaziums

9
nya Inaadoya

- Completes witing into selected buffer
—
T8 N T
sl X X X)X emp X x Yoxeraad mraro X 0 X ne ><:u. :><Lasteme><><><><

gﬂﬁﬂ Haag ms’a'a Command Buffer Write

v 9
v A

A o
- Bufferl 1139 Buffer2 to Main Memory Page Program With Built-In Erase : 2 Mdaiiaz 1y
dmsunaoudrodoya 110 Buffer 1 #30 Buffer 2 19111171 1381 Main Memory TumsiSudumsiinuazdosds 8
10 opcode 83H §11151 Bufferl #30 86H d11151 Buffer2 udMua28 2 1@ a99UGr) tag 12 Jateansd (PA11-
& I o ' . A o a ] ] 9 v a
PA0) Fuiudmmniis Page 14 Main Memory Mazfiimsideudoyadin’li gaieaiudis 10 Oa Don’t Care Tagaz
Wulauzlis wdennas Command ATY 4 Byte 1da tazsi I CS ndsuszdunn Low Wy High syl

A @ v I A o < [
Page NgMidon 1y Main Memory gnatdayasoniiavua 1niunzsuiimsdedoyasin Butfer Tihinu138e Page

Ay v a v i Ao A 9y 9 g
Glu Main Memory ‘ﬂul@!,a@ﬂllj §$ﬁ31ﬁﬂuﬂ13lﬂaﬂu318mﬂu“ﬁu Status Register CUAANTNTIE Busy

Starts self-timed erasa/program operation

81 YOO o Y pars X pasooc X x XXX

Each transition represents n = 1st byte read
8 hits and 8 clock cycles >C>< n+i =2nd byte read

gﬂ‘ﬁlS Timming HAAI NI @9 Command Buffer to Main Memory Page Program
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9

- Buffer1 %130 Buffer2 to Main Memory Page Program Without Built-In Erase : 2 frdfaiiozld

) o 4 <3 @ . Y 1 ] A
dmSunaoudedoya 910 Buffer 1 130 Buffer 2 191110 1389 Main Memory 1auriv uave lifimsavudoya Nog
1 Page pannau lumsisuduMINaIuIzdoade 8 Ua Opcode 88H d14151 Bufferl 1130 89H d1%151 Buffer2 12

a a § o o 1 . { o
AWRY 2 T @9IUGr) 1Az 12 Datoansd (PA11-PA0) Fuiludwiwiie Page Tu Main Memory fivziimsidion
doyainll gamenmdle 10 Oa Don’t Care  18391Nd9 Command AU 4 Byte a1 uaz¥inlviun CS wlasuszay
< < A o < o . { ' !
910 Low (Ju High nazisuiimséredoyanin Buffer 1inu'1383 Page 11 Main Memory #ilatdon’1d sevineiil
1 9
msnaoudiedeyail Status Register 93UAAIANIZ Busy
o o & o o . : I 7
- Page Erase : fdsfivzgnlddmsuavdoyaly Page 499 Main Memory dvaziiluilse Teasiaoms 14
f1e4 Buffer to Main Memory Page Program Without Built-In Erase ANBONNINAIAIT Page Erase TumsiFudums

o 1 Aa A a % g ) ]
H19m9zA0ad 81iA Opcode 81H 1AM 2 1A a9IU(r) 1oz 12 Jaoamsd (PAIT-PA0) Fuiludwmii
Page 11 Main Memory fivziiimsaudoyason gaiieawaie 10 da Don’t Care  M&491nd9 Command ATY 4

Y o Y —_— A @ I . < A o 9 A A 1 A
Byte 1147 wazii1 141 CS aouszduan Low 1y High nazisushimsaudoyalu Page Ngnideneon szl
Y
msau%’ayjaaaﬂﬁ Status Register 9LUAAITNIT Busy
o o & 0w & Y g .
- Block Erase : fdstivzlddmsvavdoyailu Block danfemsaudoya 11 Page ¥09 Main Memory
o 2 < < 1 Yo & . . .
0NAINAY 8 Page Feziluilse Tosinons 1sa1d9 Buffer to Main Memory Page Program Without Built-In Erase
eaana lumsiFeudoyasiuiuunnasllds Main memory  lumsisudumsihnuazdesds 8iia Opcode S0H
a A & o ) ' . $
uAIMWAE 2 Ia #9UGr) waz 9 daoamsd (PA11-PA3) Fuiluduiiia Block 493 8 Pagelit Main Memory N19¢

Mimsaudoyasen gamen1udle 13 Ua Don’t Care  1WAI9INAY Command ASU 4 Byte 1147 uazildan T3

A @ IS . < A o Y A A J A 9y dy
nlasuszaunn Low 1y High nvzisuiimsaudeyalu Block Ngnideneen seniehiimsaudeyasenil Status

Register ICUTAAITNIE Busy

v
v 999 9 o q Y

Tun15ee Command (4Byte)aon ludazasaiudldazdevinlin CS wasuanmuzan High A1y Low

U

£ ] k4 4
v A

o A [ . = K% = '
rawe wazw CS azilasuaniugan Low uuily High anasuiie lnsiuvziueg

[

o o 1 o v Aqy

vgdnuvvesidsazmdan 19
. A o v A

- Main Memory Page Program through Bufferl %38 Buffer2 : 2 aidetiaziilunissiueins

MUV IATY Buffer Write 1182 Buffer to Main Memory Page Program with Built-in Erase 1w Adaeiu Wudeiie

o Q'J Y 4 % ‘;’/’ d 4 1 %

Tdddadl doyavzgnidouanur S s Bufferl w3e Bufferz smiudoyanazgnidouaodnliis Main

Memory W 1agdaludd  lumsisudumsmauzdesas 8iia Opcode 82H §15U Bufferl ay 85H &5y

a a t g o 1 . ~ o

Buffer2 1a10A28 2 U0 a991(r) uaz 12 dauoansd (PA11-PA0) Fuiludmmus Pagelu Main Memory Mazit

= 9 9 9 FY A = o ' A 9 =

madeudoyainll gameaimdie 10 Ua teansa(BFA9-BFAO0) Fevzidludwmruueamsmiudu vo Buffer 7

o @ [ o 1 3 4

wldihmsdoudoyainly waswnds Command A5V 4 Byte 1d1 szdesimsdsdoyanin’ly deyanvzgnidon
<] @ { A Y — @ < 1 @

19 ST uaggny 1389 Buffer uvmzioudoyad il a1 CS vzdvedenailu Low og nasanInaadoya
o —_— { o [ . a { 1<

A3U 528 byte 11 uagshldu CS uldsuszauan Low 1lu High Joyadnlu Page Ngniden1inazgnavesn i

o g : < 4 < )
nniudoyangniny 131y Buffer 1 Tnaadinluasuusnnzgninaoudred 1ihiu131u Page ¥09 Main Memory

Y
Tagon Tuda 1use1219mMIRIUY - Status Register 9UAAITNIE Busy
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Ad® MODULE ET-MINI SPI DATA FLASH

- Completas wriiting into selectad buffar
- Starts salf-timed arasa/program operation

SI X KK amp XK or, panie xfasoBraadd BFA7-0 X 0 X net X ees X Lastbye X X K K

gﬂﬁw Timming HAA3 NI @4 Command Main Memory Page Program through Buffer

v
U

MTUNMAN

o @ o & A a A o = ] S o o A 9 g . '
FMSUMduUnuANHzaaIndluas e 3 m%mﬂumﬁﬂumimaaumﬂmay’amﬂiu Chip JE%IN

Y
~

Buffer 1189 Main Memory %38 910 Main Memmory 1183 Buffer Taogiuu Clock SPI fivz I ludrdeaiioz

Wugduunlagduuumviialu 4 uuy fina1n 1 lu Mode vosfdsou A ld

M31903 MFURNAN ( Additional Command)

Command SCK Mode Opcode
Main Memory Page to Buffer 1 Transfer Any 53H
Main Memory Page to Buffer 2 Transfer Any 55H
Main Memory Page to Buffer 1 Compare Any 60H
Main Memory Page to Buffer 2 Compare Any 61H
Auto Page Rewrite through Bufferl Any 58H
Auto Page Rewrite through Bufferl Any S9H

Any = @enl¥ Clock tuvlanuuwiialy 4 uuv 1dun Inactive Clock Polarity Low , Inactive Clock Polarity Low ,

SPI Mode 0 itag SPI Mode 3

- Main Memory Page to Buffer 1 Transfer (tas Main Memory Page to Buffer 2 Transfer : 2
o b 4 & A 9y 9 o . g yya &
mmmzzﬂuﬂmﬂaaumﬂmauﬂammz 1 Page(528 byte)310 Main Memory luinvu 1A% Bufferl 30 Buffer2 M3
MOUFTUAUAINS a9 8 Ta Opcode S3H d15U Buffer]l 1ag 55H d 15U Buffer2 a1 2 Daaaiu(r) uay

a $ o o ] . { o 1 a
12 Dauoaasd (PA11-PA0) Fuiluduiniia Page lu Main Memory 192%1115811 gaN18A1MA28 10 1@ Don’t Care
4 I ! { Aa o ! A
Favzulamguuumsas Command Tugili 3 Tuaaziisuiimsds Opeode oon 17T SI 9uAsY 4 Byte N
— Y & Y a A 9 . o S0 A — A
CS vzdouilu Low uazdoyavzisugnindoud1e91n Main Memory 1183 Buffer aoiiio 41 CS gnifasuaniuz
< . T Ao A v 9 g ' . 9 A 9 9

9110 Low (Ju High luszninhiimsndoudiedoyail a1m15092e1u Status Register 1a11msinaoudedoya

J A o
FUYIUNITON
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Ad® MODULE ET-MINI SPI DATA FLASH

- Main Memory Page to Buffer 1 Compare #taZ Main Memory Page to Buffer 2 Compare : 2

v b4
[

frdafiaziilumsSeuifieudoyaly Page ¥09 Main Memory fudoyaiiogly Bufferl #50 Buffer2 msiiauae
SuUAUAIINS d9 8 T Opcode 60H §MTD Bufferl 1z 61H §1130 Buffer2 A0 2 TnaaiuGr) uag 12 1
woansd (PA11-PA0) Fuiludumiia Page 11 Main Memory flaz1%91m3 Compare Foya 1 Buffer gathonu
&9 10 T Don’t Care Tz Az Uuuuns e Command Tugit 3 Tuvmsiisuniinsds Opeode pon luiin

[ [

— Y & A — = < . ¥
SI 9UATY 4 Byte 1 CS 92A9u1U Low uaziliovn CS nlasussaudaaaon Low (U High Uaiya 528 Byte 1u
. A A <3 =! =1 v 9 ~ 1 A 1 A o
Main Memory Page Ngntaon ﬂ%zgﬂlﬂiﬂumﬂﬂﬂﬂﬂlﬂyjﬁ 528 byte ‘I/I?chlu Buffer 1 150 Buffer 2 Tuszni1aim
e 4 t4 <
ﬂmﬂ?ﬂmﬁﬂu%gaagﬁ Status Register ISHTAAITANTIC Busy Haztieons Compare ANYIU WAUDINTT Compare N

29N Update Tudaie voq Register Status

v
[

. A o v A & o o
- Auto Page Rewrite through Bufferl #39 Buffer 2 : 2 fidaiazitlumssaneimsinauvesmd
Main Memory Page to Buffer Transfer {tfig Buffer to Main Memory Page Program with Built-in Erase 1 1Adaefu
Y 2
Tasduauusndeyalu Page 912gndI00n9IN Main Memory 11183 Buffer 1 #30 Buffer 2 9niiudoyaifienniuil
<3 ' o o a qu/ : o w
910 Buffer 1 ®30 Buffer 2 Nvzgnaanaudn 1)) &9 Page 18uU9I Main Memory dna5anils msldauvesiidaoy
5UAUAIBNT a9 8 1A Opcode 58H §1%15U Bufferl 1130 S9H 115U Buffer2 aude 2 daaaiuGr) uay 12 ia
£ & o ' . = Y o .v 9 g a
ueAlaTd (PA11-PA0) Fudluduimnia Page 11 Main Memory N9 199135 Rewrite VOYA FANYAINAIY 10 UA
& I 1 A A A o 1 ~
Don’t Care F4az1ifu lamgiuuumsds Command Tugilin 3 TuvaziEuimsds Opeode oon it ST auasy
—_ Y A — = v o o . v a3 '
4 Byte 91 CS 9zApuilu Low uaziiev CS nlasuszdudyiaain Low 11y High Yoyalu Page Nozgnaenin
. [ 9 = o dyd' 1 < 1 @ 9y o a . =
Main Memory 11éia Buffer Lgazmayagﬂa’;ﬂuumagiu Buffer N9&YNAINAULVINIGN Page IANUVDI Main Memory 80

Y [ Y
A59 Tuszn119NaUil Status Register 9UEAAITN1IE Busy

M1513114 Detailed Bit-level Addressing Sequence

Address Byte Address Byte Address Byte Additional

Don’t Care

Opcode 'ag ? Byte

- o

E2::2::2F|22F2EE22E|2222232F % requ
50H r r P P P P P P P P P x x x X X X X X X X X X X N/A
S2H r r P PP PPP|PPP PPPOBB|IBBBBB BBHB 4 Byte
53H r r P P P P P P p P P P P P x x]x X X X X X X X N/A
54H X X X X X X X X X X X X X x B B B B B B B B B B 1 Byte
S5H r r P PP PP P|PPP x x x x x[|X X X X X X X X N/A
56H X X X X X X X X X X X X X x B B B B B B B B B B 1 Byte
57H N/A N/A N/A N/A
58H r r P P P P P P p P P P P P x x|]Xx X X X X X X X N/A
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M1319714 Detailed Bit-level Addressing Sequence(ﬂ'@))

Address Byte Address Byte Address Byte Additional
Don’t Care
Opcode § 3:» Byte
L L - o
E2::2::2F|2FEEE2EE|2222232F % requi
59H r r P P P P P P p P P P P P x x]XxXx X X X X X X X N/A
60H r r P PP PP P|]PPP PP P x x|X X X X X X X X N/A
61H r r P P P P P P P P P P P P x x|x X X X X X X X N/A
68H r r P P P P P P P P P P P P BB|B B B BB B BB 4 Byte
81H r r P PP PPP|]PPP PP P x x|XxX x x x x X X X N/A
82H r r P P P P P P P P P P P P BB|B B B BB B BB N/A
83H r r P P P P P P P P P P P P x x|x X X X X X X X N/A
84H X X X X X X X X X X X X X x B B|B B B BB B BB N/A
85H r r P P P P P P p P P P P P B B B B B B B B B B N/A
86H r r P P P P P P p P P P P P x x X X X X X X X X N/A
87H X X X X X X X X X X X xXx x x B B B B B B B B B B N/A
88H r r P P P P P P P PP PP P x x|]x x x x x X x X N/A
89H r r P P P P P P P P P P P P x x|x X X X X X X X N/A
D2H r r P P P P P P P P P P P P BB|B B B BB B BB 4 Byte
D4H X X X X X X X X X X X X X x B B B B B B B B B B 1 Byte
D6H X X X X X X X X X X X X xXx x B B B B B B B B B B 1 Byte
D7H N/A N/A N/A N/A
E8H r r P P P P P P pP P P P P P BB|B B B BB B BB 4 Byte

Note: r=Reserved bit (r =0)

P = Page Address Bit (Page = 0-4095)

B = Byte/Buffer Address Bit (Address = 0-527)

x = Don’t Care

dmumsad 4 ﬁyﬂzgﬂummamiwamﬁﬂﬂiui:ﬁ’uﬁmmmidwﬂ Command Tutisias Command
@M a9 Command ﬁuawmmé’mﬁq"lé’fmﬂgﬂﬁ 3 Fa91nm5 105 ud Uz Opeode VoM 1 Byte 1&2
A0 Address Byte 80 3 Byte 4 Address Byte a3 Byte fidazalszneuldretinaaiue 2 Ta dumis Page
11 Main Memory (PAO-PA11) 12 Tia Tavamisndhadan |daae 0-4095 . duimtia Address 1049 Page 30 104
Buffer (BA0-BA9) 10 1@ Tasainsadadea|daaud 0-527 1azgANIoADI1UIN Byte Don’t Care fidoademu

oon 1 luuesds seezdlu o wie 1014
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3.3V,
>
S 10k
<
Lo ' vecl 2 ON OFF
2 27
A 3 NE NC 26 Write Protect
VWA ==INC NCH=
BUSY 10K x 5 |_4@ wr B2
=8 H—WNY 5 — | 24 p—
RES — SCK RESET —
SDO Bl VVV 611 RDY/BUSY 22
— v s e =2 _
4
SDI =g .-_WV i NC =) NC ll GND
SCK 9 wie s . 20 -t | GND
= H—A\ 10] = BT & | BUSY#
DIS/ ENA ; DC a NC ;; m | RES#
= NC (7 g} NC p— il | WP#
12 = 17 & | spo
= NC = NC = P
Bl ne ~e e m | sck
14 15 il | CS#
-4 NC NC p—
-l | +3V3
3.3V

31] 3999 ET-MINI SPI DATA FLASH
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