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Adicron

64Mb: 3V Embedded Parallel NOR Flash

Features

Parallel NOR Flash Embedded Memory

M29W640FT, M29W640FB

Features

* Supply voltage
— Vgc =2.7-3.6V (program, erase, read)
— Vpp = 12V for fast program (optional)
Asynchronous random/page read
— Page width: 4 words
— Page access: 25ns
— Random access: 60ns, 70ns
¢ Program time
— 10us per byte/word TYP
— 4 words/8 bytes program
* Memory organization
— 135 memory blocks
— 1bootblock and 7 parameter blocks, 8KB each
(top or bottom)
— 127 main blocks, 64KB each
* Program/erase controller
— Embedded byte/word program algorithms
* Program/erase suspend and resume
— Read from any block during a PROGRAM SUS-
PEND operation
— Read or program another block during an ERASE
SUSPEND operation

UNLOCK BYPASS PROGRAM command

— Faster production/batch programming

Vpp/WP# pin for fast program and write protect

Temporary block unprotection mode

Common Flash interface

— 64-bit security code

Extended memory block

— Extra block used as security block or to store ad-
ditional information

Low power consumption

— Standby and automatic standby

100,000 PROGRAM/ERASE cycles per block

Electronic signature

— Manufacturer code: 0020h

— Device code M29W640FT: 22EDh

— Device code M29W640FB: 22FDh

RoHS-compliant packages

— 48-pin TSOP (N) 12mm x 20mm

— 48-ball TFBGA (ZA) 6mm x 8mm
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Features

Part Numbering Information

Available with extended memory block prelocked by Micron. Devices are shipped from the factory with memory
content bits erased to 1. For available options, such as packages or speed, or for further information, contact your
Micron sales representative. Part numbers can be verified at www.micron.com. Feature and specification compari-
son by device type is available at www.micron.com/products. Contact the factory for devices not found.

Table 1: Part Number Information

Part Number
Category Category Details

Device Type M29 = Parallel Flash memory

Operating Voltage W =Vcc=2.7to 3.6V

Device Function 640F = 64Mb (x8/x16) boot block

Array Matrix T = Top boot
B = Bottom boot

Speed 60 = 60ns
70 = 70ns

Package N = 48-pin TSOP: 12mm x 20mm
ZA = 48-ball TFBGA, 6mm x 8mm, 0.80mm pitch

Temperature Range 6 = -40°C to 85°C

Shipping Options E = RoHS-compliant package, standard packing
F = RoHS-compliant package, tape and reel packing

PDF: 09005aef8551a2ac 2 Micron Technology, Inc. reserves the right to change products or specifications without notice.
m29w_640f.pdf - Rev. B 1/16 EN © 2013 Micron Technology, Inc. All rights reserved.



ﬂlcron 64Mb: 3V Embedded Parallel NOR Flash

Features

Contents
GENETAL DESCIIPIION .iiiiiiiiiiiet ittt e ettt e e ettt e e ettt e e eeat e e ettt s e aeesaneeaeenanseanssnneensnnnseenssnnseensnnnns 7
SIGNAL ASSIGIIITIEIILS ... eeieiieiiiiiiiee e e e eetetttt e e e e e et ettt e e e eeeettettea e e eeeeeeettbaaa e e eeeeteensbaaa e eeeeeeesensnaaaeeeeeennennsannnnnnns 9
N Tea e E: 10 BT Yo w1 0] 4 o) o KIS UUPUPTPPPRTRR N 11
s aTe) A @) ¥ 1oV i/ 15 Lo ) s KPR UPPPPT 14
Y% (S35 10) g A O10) oV =4 01 21 a (o) s BN SO P TSP PP UPPTPPPTRRR PP 14
X8 MemOTy Map — 64AMD DEIISIEY ....uieeiiiiiiiiiiieie ettt e ettt e e e e ettt e e e e e et eettbaae e e e eeereennnnaaaeeeaeneees 14
X16 Memory Map — 64MD DENSITY ....ceeiiiiiiiiiiieie ettt ettt e ettt e e e eeereettbae e e eeeereentnnaaaeeeeeneees 16
IR 0] 015) 21w (0] s LI U OO UP R TOPR PP 17
3T T SO P USSP PO PPRTRRR P 17
LR« ettt ettt ettt e e e e ettt e e et et et et et e e te s et eta b e e ten et e tan e et e n et eran e e ean e e e ean e enenanes 17
Standby and AUtOMALIC STATIADY ....cevuuriniieeeeiiieiiiii ettt e e e ettt e e e e e eteettba e e e eeereeeenbaa e eeeeeeenennnans 17
OULIPUL DISADIE ...ttt e e et e e e et e e e e et s e e etta s e eetaaseeatann e eaesnnseeaeennseeanennnns 17
STATUS REGISTET ..eeetiieiiii ettt ettt ettt ettt e ettt e ettt e et et e e tanaa e etesaa e eranaa e erannaeeerannaeerannaneennnnn 18
Data Polling Bit (DQ7) eeeeuuiieeeeiiieiiiiiee ettt e e ettt ettt e e e e et eeetttba e s eeeeetaetbaa e eeeeeeaebbba e eeeeeeeenrnaaeeeas 18
TOGELE Bt (DQB) ...eeeieiiiiiiiiiee e ettt e ettt ettt e e e e e e eetttbba e e e e e et eeteabaa e e eeeeeeeasbaa e eeeeeeaabbna e eeeeeneenrrnaaaeeas 18
L h ) 53 110 ) PN 18
Erase Timer Bit (D03) .uiuuiiiiiiiiiiiii e st e e te e e e et et e et e et e et e et e aasenneansanstnssansrnnsenaernsaensennsrnnsrnnesnneen 19
Alternative Toggle Bit (D0Q2) ...uuuuuieieiiiiiiiiiiiie ettt e e e e e et ettt e e e e eeteettbba e e eeeeeeeenbaaaeseeeeeeeannraaaaeeeeeneees 19
READ OPETATIONS ...eetiiiiieiiie ettt e et e et e et e et e et e ettt e e taa e e ta e e taa e etaa e eta e eta e etaaeetan s etsaeasnnaesnneeenneaennaennns 22
READ/RESET COIMIMANA ....uiiiiiiiiiiiiiieeeee ettt e e e eeteetttiies e e e eetetttttiaaeeeeeeeeeesbaaaeeeeeeeeesrnaaaseeeeeeeennnnnnnsens 22
READ CFI COMINAIIA «ttttttuuiieeeettietitiiieeeeeetetttttiiaeeeeeteettstaaaeeeeeteeeesnnaaseeeteaeessaaaaeeeeeenesnsnnsseeeeermessnnnesees 22
AUTO SELECT OPETALIONS ..ueeuuiitutitieiiue et ittt e et e et e ett e ett e etaaetue s etaaaeetaateaeaataaetnneteaeetnnaetnsaetnnaeesnaersnnaes 23
AUTO SELECT COMIMANG «.tttttiiiiieeeeeititiiiiieee e et ettettiiiaaeeeeeteettstaaaeeeeeteeeesnnaaaeaeeeeeresssnnaseeeeernesmsmnnsseeeeereees 23
CommMANd INTETTACE ....ceveiiiiiiiie ettt e e ettt ettt e e e e et eeten b e e e e eeeeaabbbaa e eeeeeeeennnananaeens 25
READ/RESET COIMIMANA ....uiiiiiiiiiiiiiieeeee ittt ae e e e eteetttiiaa e e e et eeetttbuaaeseeeeeeeesbaaaaeeeeeeeesrnaaaeseeeeernesnnnnnnsenns 25
AUTO SELECT COMIMANG «.tttttiiiiieeeeeitttiiiiieee e et ettettuiiaaeeeeeteettstnaaeeeeeteeeesnnaaaseeeeeeresnsnaaseeeeereesmsmnnsaeeeeereees 25
READ CFI QUERY COMIMANA ....uuiiiiniiiiieiiiieiiieeeie e et eete e et eeetee st s st esttnesstnesstasstnestanessenasssnesssnnessnsersnnans 25
PROGRAM COMIMANGA ettttiiiieeeiiiiiiiiiiee e e ettt e e e e e et ettttbia s e e e eeeeetttbaa e eeeeeeeeesbaaaaeeeeeeaesrnaaaseeeeereennnnnnnsnnns 26
PROGRAM SUSPEND COIMIMNATIA +ettttuuieeeeiriiiiiiiieeeeeeteetiiiiaeeeeetettttieaeeeeeeeerestnaaasaeeeeeeeesnmmnseeeeereesmsnnnseens 26
PROGRAM RESUME COMINAINA «ettttiuiiieeeeiriitiiiiieeeeeetettiiiiaeeeeeeeetttneaaeseeeeeetestnaaasaeeeeeeeesmmmnnseeeeermesmmnnnseens 27
Fast Program COIMIMANAS ........ccetteuimuuiie ettt e e eeteetitiiaa e e e eeteetttiu e e eeeeeteerbaaaaeeeeeteesrraaaseeeeereessnnnnnsnns 27
DOUBLE BYTE PROGRAM COMMANA ....ciiiiiiiiiiiiieeeeeiitiiiiiae e eetettttiiaae e e e eeeeetntiaeeeeeeeeeesnanaaseeeeereesnnnnnnenns 27
QUADRUPLE BYTE PROGRAM COMIMATIA ...cettvtiriiuiieeeeeetiiiiiiieeeeeeettettiuieaeeeeeteestnnaaaeeeeereessnmmnnseeeseeesesnnnns 27
OCTUPLE BYTE PROGRAM COMINIANA ...uuuieeiiitiiiiiieeeeeeettiiiiieeeeeeettttttaiaeeeeeteentnnaaseeeeereesssmmnneeeeseeenennnnns 27
DOUBLE WORD PROGRAM COIMMANA ....ceviiiiiniiiieeeeeitiiiiiiae e e eeeeeetiiiaaeeeeeeeeetntiaeeeeeeeeeentnaaaseeeeereesnsnnnnseens 28
QUADRUPLE WORD PROGRAM COMIMANIA ...eevvtruiuiieeeeeeeiiiiiiieeeeeeettettiuiaaeeeeeteentnnaaeeeeereesssmmnneeeeeeeesesnnnns 28
UNLOCK BYPASS COMINANIA ...cetteiiiiiiieeeeiitiiiiiiaeeeeetetttiiiaaeeeeeteettttiaaeeeeeeeetestaaaaaeeeeeteesrnanaseeeeereessmnnnseens 29
UNLOCK BYPASS PROGRAM COMINATNIA ...cvvttiiniiiieeeeetetiiiiiiaeeeeetettttiuaaeeeeeeettestnaaseeeeeteesnmnnseeeeereesmmnnseens 29
UNLOCK BYPASS RESET COMITANA ....ueeeeiiiiiiiiiiieeeeeeeeeiiiiiaae e e e etetetiiiaae e e e eeeettttnaseeeeeeenesrsanaseeeeereesnnnnnnsnnns 29
CHIP ERASE COIMIMANA .ttttttiiiieeeeiiitiiiiiieeeeetettttiia e e e eeeettttteaa e seeeeettentsaaaeeeeeeteestsnaaaeeeereesssmnnneeeeeeeesennnnnn 29
BLOCK ERASE COMINANIA ...ueeeeiiitiiiiiiieeeeeetettiiiiaseeeeetetttttiiaeeeeeteettstnaaseeeeeeeessaaaasaeeeeeeeesnsnnaseeeeereesmmnnnseens 30
ERASE SUSPEND COMIMANA ....cetiiiiiiiiiieeeeeitiiiiiieee e e eeeteiiiies e e e e etetettiiaae e e eeeeeeetbaaeeeeeetaesrnaaaseeeeernessnnnnnsnns 30
ERASE RESUME COMIMANG ....ciiiiiiiiiiiiieeeeiiitiiiiee e ettt e e e ettt e e e e e eeetetbaaa e e e e eeeeeebbaa s eeeeeeeennnananeens 31
ENTER EXTENDED BLOCK COMMANGA ...cceiiiiiiiiiiieeeeiitiiiiiiiae e eeeeetiiiiiae e e e eeeetttiiiaeeeeeeeeeennnaaaseeeeereennnnnnnsnens 31
EXIT EXTENDED BLOCK COMINAIIA ....ueeiiiiiiiiniiiieeeeeietiiiiiiaeeeeeteetttiiaaeeeeeeeteentnaaaseeeeeeeeessnnnnseeeeereesmsnnnseens 31
BLOCK PROTECT and CHIP UNPROTECT COMIMANAS +eevvvuuiieeeeeriiriiiiiiieeeeeeeeiiiiiiieeeeeeeeeenriaeeeeeeeeeennnnnneeens 31
BLOCK PROTECT COMIMANA ...cetieiiiiiiieeeeititiiieiiaaeeeeetettttiiaeeeeeteettttaaaeseeeeeeeestaaaaseeeeeeteessnnnaseeeeereesmmnnnnseens 31
Programmer TECHIIQUE .......ccooiiiiiiiiiiiie ettt e e e et e ettt e e e e eeeteebbba e e e eeeeeeennnaaaeeeas 32
IN-System TECHIIQUE ..cc.vvniiieeieiiieie ettt e e e et ettt b e e e e e e etetb b e e eeeeeeenbnaaeeeas 35
Common FIash INTETTACE ........cooiiiiiiiiiiiie ettt e e e e e et et e e e e eeeeeenbbaeeeees 40
PDF: 09005aef8551a2ac 3 Micron Technology, Inc. reserves the right to change products or specifications without notice.

m29w_640f.pdf - Rev. B 1/16 EN © 2013 Micron Technology, Inc. All rights reserved.



ﬂlcron 64Mb: 3V Embedded Parallel NOR Flash

Features

Absolute Ratings and Operating CONAItIONS .........ccuuuuuuiieeriiiiiiiiiiiie ettt e e ettt e e e e eeeebebaieeeseeeeeeseenaans 44
DC CRATACTETISTICS ..eeeeveriruiieeeeeeeitiiiiie e e e eeetttttie e e e e eeetttttba e eeeeeettaataaaa e eeeeeeesssaaaseeeeeteesssnnasseseeeeeesssananseeeereaes 46
REAA AC CRATACTETISTICS ...uuueeeiiiiiiiiiiieee e ettt e e e ettt ee e e e e et tttbtbe e e eeeeeetbtbaa e e eeeetettbauaaaeeeeeeeesssananaseeeeeeees 47
WIItE AC CRATACTETISTICS ..oeveeiiiuiiieeeeeiiiiiiiiee e e e ee ettt e e e e et e ttttbi e s e e eeetttbttaa s eeeeeteettbaaa e eeeeeeesssananseeeeaesssnnnns 50
Program/Erase CRaraCteriStiCS . ....uuuuueieeiieiiiiiiiiieee et ettt e e e e ettt e e e e e e tetbbb e e e eeeeteatbbaaeseeeeeeeebnbaaanaeeeeeaeees 54
RESET CRATACTETISTICS +evtvvvuuieeeiiiiiiiiiiie e ettt ettt e e e e e et ettt e e e e e e eettbtta e e e eeeeeetttbaa e eeeeeeeetsnaaas e eeeeeeesssananseeeeneees 55
PACKAZE DIINEIISIONS ..eetvvviiieeeeeieiiiiiiiie e e ettt e e e e et ttttbb e e e e eeetttttbaa s e eeeetetttbaa e e eeeeteessaaaaaeeeeeeeesssananseeeeeeees 56
REVISION HISTOTY ...uieiiiiieiiiiie ittt ettt ettt e ettt e e e teb e e e teba e e e teba e e eeeba e e eeana e e eeenan e eenenaeeeeennaneenenanns 58
LT e 0 I L PP OPPR PPNt 58
A A | S TP U OPPPTOUPPPPPRPPPRt 58

PDF: 09005aef8551a2ac 4 Micron Technology, Inc. reserves the right to change products or specifications without notice.
m29w_640f.pdf - Rev. B 1/16 EN © 2013 Micron Technology, Inc. All rights reserved.



ﬂlcron 64Mb: 3V Embedded Parallel NOR Flash

Features

List of Figures

Figure 1: LOZIC DIAGTAIMI ..cceuuniiiiiiiiiiii et ettt e e et e e e e et e e e e eea e e eeeena e e eenna e eeenna e eeennanes 8
Figure 2: 48-PIN TSOP PINOUL ...ccuuuiiiiiiiiiiiii ettt e e et e e e e eea e e e e een e e e eeen e eeenna e eeennanes 9
Figure 3: 48-Ball TFBGA BAllOUL ..c..uuuiiiiiiiiiiiiiiieee ettt e e ettt e e e e e e et ett b e e e e e e ereetnnnaaeeeeeeeees 10
Figure 4: Data Polling FIOWCRHATT ........oiiiiiiiiiiii et e ettt e e e e e e e e etebie e e e e e eeeees 20
Figure 5: Data Toggle FIOWCRATT .......uiiiiiiiiiiiiiie ettt e e e e e te et e e e e e e ereeanbbaaeeeeeeeens 21
Figure 6: Programmer Equipment Block Protect FIOWChart .........ccouuuiiiiiiiiiiiiiiiiiie e 33
Figure 7: Programmer Equipment Chip Unprotect FIOWChATt .......c..uuuiiiiiiiiiiiiiiiiiie e 34
Figure 8: In-System Equipment Block Protect FIOWChATt .........ccoooiiiiiiiiiiiiiiiiiie e 36
Figure 9: In-System Equipment Chip Protect FIOWCRhATt .........cccoriiiimiiiiiiiiiiiiiii e 37
Figure 10: AC Measurement LOAd CITCUITL ..........eieeeiiiiiiiiiiieie ettt ee ettt e e e e e eteeetnie s e e eeereetnnnaaaeeeeeneees 45
Figure 11: AC Measurement I/O WavVefOTITIl ........ccoeiiiiiiiiiiiiiie et e ettt e e e e e etanie e e e e e eeeees 45
Figure 12: RaNAOm AC TIMING ..cevurruiiiiieiiiiiiiiiie ettt e ettt s e e e et teetbba e e e e eeeteettbaa s e eeeereesnnnnaneeeeeneees 48
Figure 13: Page REAd AC TIIIIIE «.euvuuuiiieeiiiiiiiiiieee ettt e ettt e e e e et teett e e e e eeeteettbaa s e eeeereennnnaanaeeeeeneees 49
Figure 14: WE#-Controlled AC TimiNg ......cceuutmmiiieeiiiiiiiiiiiee ettt e ettt e e e e e eteettbae e e e eeereennnnaaaeeeeeneees 51
Figure 15: CE#-Controlled AC Tl .....ccceueutmmiiieeeieiiiiiiiie e e ettt e e e et teetttie s e e eeeteettbaaeaeeeeereennnnaaaeeeeereees 53
Figure 16: Reset/block Temporary Unprotect ACWavefOImS ......cccuuuuuiieeeeiiiiiiiiiieeeeeereeiiiiie e e e eereeenniie e eeeeeeens 55
Figure 17: Accelerated Program Timing Waveforms ...........ccoooiiiiiiiiiiiiiiii ittt e e 55
Figure 18: 48-Pin TSOP — 12MIM X 20II1IT1 eeeuuuieririieeriiiieettiieeeretieeetenieeetenieeerenaaeerenaneetenaneenenaneennnaneeenenanns 56
Figure 19: 48-Ball TFBGA — 6IMIMN X IMIITL «.evittiiiiiiieeeieiiiiiiiieeeeeeettetttiie e e e eeeteettaaaaaeeeeereettnnna e eeeereesnsnnnnaeaeereens 57
PDF: 09005aef8551a2ac 5 Micron Technology, Inc. reserves the right to change products or specifications without notice.

m29w_640f.pdf - Rev. B 1/16 EN

© 2013 Micron Technology, Inc. All rights reserved.



ﬂlcron 64Mb: 3V Embedded Parallel NOR Flash

Features

List of Tables

Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:

Table 10:
Table 11:
Table 12:
Table 13:
Table 14:
Table 15:
Table 16:
Table 17:
Table 18:
Table 19:
Table 20:
Table 21:
Table 22:
Table 23:
Table 24:
Table 25:
Table 26:
Table 27:
Table 28:
Table 29:
Table 30:
Table 31:

Part NUmber INfOrmMAation ......ccoeeiiiiiiiiiiiie e ettt e e e et e et e e e e e e reeeebna e e eeeeeeees 2
SIGNALINAIIIES ...evieiiiiiiieeeee ettt e e ettt e e e e e et ettt e e e eeeeetetbaa e e e eeeeeaaebeaa e eeeeeeeasbsaaaeeeeeeeeannnnannens 8
SIiGNAL DESCIIPIIONS .vuuueieeeiitiiiiie ettt e e ettt e e e e et e ettt e e e eeeeeeatbbaa e e eeeereaeesnna e eeeeeeneennnnnn 11
Hardware PrOTECTION .....coveuuiiiiieeeeeeeeitiiiie ettt e ettt e e e e e e et eatbb e e e e eeeeeeebaa e eeeeeeeennnaaeeas 13
X8 TOP BOOT — BIOCKS [134:0] ..uieiiiiieiiiiieeeeiie s ettt e e ettt e e ettt e e e et e e e e et s e eetaaeeeaeanaseeaeanneeaeennseeaeennnss 14
X8 BOTtOIM BOOT — BIOCKS [134:0] vueninininteenei it ettt et e et e e e e e e e e eae e en s e e eaaeneaaenenesaensanen 14
X16 TOP BOOTt = BIOCKS [134:0] ..uoeeiiiiiiiiiiieeieiiiee ettt e e et e e e et e e e et e e e etaae e e e etaneeeaeanaseeaaennseeanennnes 16
X16 BOttOIM BOOT — BIOCKS [134:0] enintninieineeieee et ettt et e et e e e e e e e eae e en s e e eaaeneaaeneneraensanen 16
|8 0] o75) 21 (0] s LI U TR RPTOPRPPPP 17
STATUS REGISTET BILS ..eevuiiiiiiiieiiii ettt e e et e e et e e e e een e e eeen e eeennanes 19
Read EleCtroniC SIGNATUTIE ........cceuuuuiiieeiiiiiiiiiiie ettt e e e et ettt e e e e et eeteabba e e eeeeeeenrbaaaaeeeeaneees 23
2] (0o Q) 24 (0} =101 4 0 s TP O PP PTPRROPPPPPPPPPIRt 24
Programmer Technique Bus OPETations ...........uiieeeiiiiiiiiiiiie e eeeeeitiiieie e e e eeetteiiie e e eeeeeeenbbaaeeeeeeereees 35
Commands — 16-Bit Mode (BYTEH# = VIE) cevueittiiiiiiiiiiieeiie et e et ettee e st e saeeeateeste e st e saeneeaeneesnans 38
Commands — 8-Bit Mode (BYTE# = V1) .coiuiiiiiiiie ettt e e e e et e e e eaaanas 39
QUETY SITUCTUTE OVEIVIEW ....iiiiiiiiiiiiiii ettt e eetti e e et e e et e e e etea e e eetea e e e eena e eeenna e eeeenaeeeennaeeeennanns 40
CFI Query Identification SIINE «........cveeeeieiiiiiiiieee ettt ettt e e e e e ettt e s e eeeeeeenbbaaeeeeeeeeeees 40
CFI Query System Interface INnformation ............coooeiiiiiiiiiiiiii e 41
Device Geometry Definition .........uuuuiiieiiiiiiiiiiiee e ettt e e e e re et eeeeeeees 41
Primary Algorithm-Specific Extended Query Table ...........cccooiiiiiiiiiiiiiiieiiiiiiie e 42
SECUTTEY COAE ATEA ..eevvvrnniieeeeeieiiiiiiie e e ettt e e e e e et etttbi e e e e e eeettebbaa e e eeeeaaesbnaaa s aeeeeeeeenrrnaasaeeeeaneees 43
Absolute Maximum/Minimum RAtiNgGS ........cceeuurmmiiiiieeiiiiiiiiiiie ettt e eeeeeeenae e 44
OPerating COMAITIONS ....uuuieeeieiiiiiiiie e ettt e e et ettt e e e e eeeettttbaa e e eeeeeeeeabnaaaaeeeeeneenrrnnaseeeeareees 44
INPUt/OULPUL CAPACITANICE ....eeenneeiiieiii ittt ettt e et e e te e e et e et e etaa e e et e eaneeenaeeanneeeaans 45
DC Current CharaCteriSTICS .....cevuuuruuuereeetitiiiiiiie e e e e et ettt e e e e etettttbia e e eeeeettentaaaseeeeerrenrraaaaeeeeaneees 46
DCVOltage CharaCteriSTICS ......ceuuuruuuereeeteriiuiiiiieeeeeeettetttiiaeeeeetetttttaaeeeeeettenreaaaseeeeerrenrsnnnaeeeeereees 46
Read AC CharaCteriSTICS ....eeeeeietiirriuiieeeeetititiiiiie e e e e e et eettti e e e e e eteetetbia e e e eeeettenbnaaa e seeeeeerenrranaseeaeereees 47
WE#-Controlled Write AC CharaCteriStiCS .......eeeeeierrermmuiiireeeeeiiiiiiiiaeeeeeereettiiiaeeeeeereeetaiaaaeeeeeeeeeennnnns 50
CE#-Controlled Write AC CharacCteriStiCS .......uuuiiieeeiiiiiiiiiiiieeeeetetiiiiiiee e e eeeetttiiie e e eeeereentbieeeeeeeneees 52
Program/Erase Times and Endurance CyCles ...........cooouuimiiiiiiiiiiiiiiiiiiee et e 54
Reset/Block Temporary Unprotect AC CharacCteriStiCs .........oeeeeereeiiimmiiieereeiiiiiiiiiieeeeeeereeeiie e eeeereens 55

PDF: 09005aef8551a2ac
m29w_640f.pdf -

6 Micron Technology, Inc. reserves the right to change products or specifications without notice.
Rev. B 1/16 EN © 2013 Micron Technology, Inc. All rights reserved.



ﬂlcron 64Mb: 3V Embedded Parallel NOR Flash

General Description

General Description

The M29W640F is a 64Mb (8Mb x8 or 4Mb x16) nonvolatile memory that can be read,
erased, and reprogrammed. These operations can be performed using a single low volt-
age (2.7-3.6V) supply. On power-up, the memory defaults to read mode.

The memory is divided into blocks that can be erased independently so that valid data
can be preserved while old data is erased. Blocks can be protected in units of 256KB
(typically, groups of four 64KB blocks), to prevent accidental PROGRAM or ERASE com-
mands from modifying the memory. PROGRAM and ERASE commands are written to
the command interface. An on-chip program/erase controller simplifies the process of
programming or erasing the memory by taking care of all of the special operations that
are required to update the memory contents. The end of a PROGRAM or ERASE opera-
tion can be detected and any error conditions identified. The command set required to
control the memory is consistent with JEDEC standards.

The device features an asymmetrical blocked architecture. The device has an array of
135 blocks: 8 parameters blocks of 8KB each (or 4 K words each) and 127 main blocks of
64KB each (or 32K words each)

M29W640FT contains the parameter blocks at the top of the memory address space.
The M29W640FB contains the parameter blocks starting from the bottom.

The M29W640F has an extra block, the extended block, of 128 words in x16 mode, or of
256 bytes in x8 mode, that can be accessed using a dedicated command. The extended
block can be protected. It is useful for storing security information. However, the pro-
tection is not reversible. Once protected, the protection cannot be undone.

CE#, OE#, and WE# signals control the bus operation of the memory. They enable sim-
ple connection to most microprocessors, often without additional logic.

Vpp/WP enables faster programming of the device, enabling multiple word/byte pro-
gramming. If this signal is held at Vg, the boot block and its adjacent parameter block
are protected from PROGRAM and ERASE operations.

The device supports asynchronous random read and page read from all blocks of the
memory array.

In order to meet environmental requirements, Micron offers the M29W640FT and the
M29W640FB in RoHS packages (lead-free). The category of second-level interconnect is
marked on the package and on the inner box label, in compliance with JEDEC-Standard
JESD97. The maximum ratings related to soldering conditions are also marked on the
inner box label.

The memory is delivered with all the bits erased (set to 1).
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Figure 1: Logic Diagram

64Mb: 3V Embedded Parallel NOR Flash
General Description

VICC VPP/\|NP#
2 15
Al21:0] —7=> </5>Dbal140]
WE# —( ~—= DQ15/A-1
CE# —(g o— BYTE#
OE# —¢ O— RY/BY#
RST# —¢
VSS
Table 2: Signal Names
Name Type Description
A[21:0] Input Address inputs
CE# Input Chip enable
OE# Input Output enable
WE# Input Write enable
RST# Input Reset/block temporary unprotect
RY/BY# Input Ready/busy
BYTE# Input Byte/word organization select
DQI[7:0] 110 Data input/outputs
DQ[14:8] 1/0 Data input/outputs
DQ15A-1 (or DQ15) 110 Data input/output or address input (or data 1/O)
Ve Supply voltage Supply voltage
Vpp/WP# Supply voltage Supply voltage for FAST PROGRAM (optional) or WRITE
PROTECT operations
Vsg - Ground
NC - Not connected internally
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Signal Assignments

Signal Assignments

Figure 2: 48-Pin TSOP Pinout

A15 — 1 48 —1 A16
A4 — 2 Q 47 —— BYTE#
A13 — 3 46 [ Vg
A2 — 4 45 /1 DQI15/A-1
A1l — s 44 —1 DQ7
A10 — 6 43 [—1 DQ14
A — 7 42 [— DQ6
A8 — 8 41 — DQ13
A19 /1 9 40 — DQ5
A20 — 10 39 —1 DQ12
WE# — 11 38 — DQ4
RST# — 12 37 /3 V¢
A21 —— 13 36 [— DQ11
Vpp/WP# — 14 35 —1 DQ3
RY/BY# — 15 34 —3 DQI10
A18 — 16 33 — DQ2
A17 /— 17 32 [—1 DQ9
A7 — 18 31 1 DQ1
A6 — 19 30 —3 DQS8
AS — 20 29 —1 DQO
A4 — 21 28 [— OE#
A3 — 22 27 /= Vs
A2 — 23 26 1 CE#
Al — 24 25 —3 A0

Note: 1. RFU =reserved for future use.
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Figure 3: 48-Ball TFBGA Ballout

64Mb: 3V Embedded Parallel NOR Flash
Signal Assignments
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Note: 1.

RFU = reserved for future use.
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Signal Descriptions

Signal Descriptions

The signal description table below is a comprehensive list of signals for this device fami-
ly. All signals listed may not be supported on this device. See Signal Assignments for in-
formation specific to this device.

Table 3: Signal Descriptions

Name Type Description

A[MAX:0] Input |Address: Select the cells in the memory array to access during bus READ operations. During
bus WRITE operations they control the commands sent to the command interface of the pro-
gram/erase controller.

CE# Input Chip enable: Activates the memory, allowing bus READ and bus WRTE operations to be per-
formed. When CE# is HIGH, all other pins are ignored.
OE# Input Output enable: Controls the bus READ operation of the memory.
WE# Input  |Write enable: Controls the bus write operation of the memory’s command interface.
Vpp/WP# Input  |Vpp/WP#: Provides two functions: Vpp enables the memory to use an external high-voltage

power supply to reduce the time required for UNLOCK BYPASS PROGRAM operations. WP#
performs hardware protection by protection the last block at the end of the addressable area
(M29W640GH) or the first block at the beginning of the addressable area (M29W640GL). It
protects the last two blocks at the end of the addressable area (M29W640GT) and the first
two boot blocks at the beginning of the addressable area (M29W640GB).

Vpp/WP# may be left floating or unconnected (see DC Characteristics). When Vpp/WP# is LOW,
the last or first block in the M29W640GH and M29W640GL, respectively, and the last or first
two blocks in the M29W640GT and M29W640GB, respectively, are protected. PROGRAM and
ERASE operations in this block are ignored while Vpp/WP# is LOW, even when RST# is at V|p.

When Vpp/WP# is HIGH, V|, the device reverts to the previous protection status of the outer-
most blocks. PROGRAM and ERASE operations can now modify the data in the outermost
blocks unless the block is protected using block protection.

Applying 12V to Vpp/WP# will temporarily unprotect any block previously protected (includ-
ing the outermost blocks) using a high-voltage block protection technique (in-system or pro-
grammer technique). (See Hardware Protection for details. When Vpp/WP# is raised to Vpp,
the device automatically enters the unlock bypass mode. When Vpp/WP# returns to Vi or Vy
normal operation resumes. During UNLOCK BYPASS PROGRAM operations, the device draws
Ipp from the pin to supply the programming circuits. (See UNLOCK BYPASS Command.) The
transitions from V| to Vpp and from Vpp to Viy must be slower than t'VHVPP (See the Acceler-
ated Program Timing waveforms).

Never raise Vpp/WP# to Vpp from any mode except read mode; otherwise, the device may be
left in an indeterminate state.

A 0.1pF capacitor should be connected between Vpp/WP# and the Vss ground pin to decouple
the current surges from the power supply. The PCB track widths must be sufficient to carry
the currents required during an UNLOCK BYPASS PROGRAM operation, lpp.
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64Mb: 3V Embedded Parallel NOR Flash
Signal Descriptions

Table 3: Signal Descriptions (Continued)

Name Type

Description

RST# Input

Reset/Block temporary unprotect: Applies a hardware reset to the memory or temporarily
unprotect all blocks that have been protected.

Note that if Vpp/WP is at V,,, then the last and the first block in the M29W640GH and
M29W640GL, respectively, and the last two and first two blocks in the M29W640GT and
M29W640GB, respectively, will remain protected, even if RST# is at Vp.

A hardware reset is achieved by holding RST# LOW for at least tPLPX. After RST# goes HIGH,
the memory will be ready for bus READ and bus WRITE operations after *PHEL or 'RHEL,
whichever occurs last. (See Reset Characteristics for more details.)

Holding RST# at V|p will temporarily unprotect the protected blocks in the memory. PRO-
GRAM and ERASE operations on all blocks will be possible. The transition from V| to V|p
must be slower than tPHPHH.

DQ15/A-1 I/0

Data 1/0 or address input: When HIGH, behaves as a data I/o pin (as DQ8-DQ14). When
LOW, behaves as an address pin; DQ15A-1 LOW will select the LSB of the addressed word;
DQ15A-1 HIGH will select the MSB. Throughout the text, consider references to the data I/O
to include this pin when BYTE# is HIGH and references to the address inputs to include this
pin when BYTE# is LOW, except when stated explicitly otherwise.

DQ[14:8] I/0

Data 1/0: Outputs the data stored at the selected address during a bus READ operation
when BYTE# is HIGH. When BYTE# is LOW, these pins are not used and are High-Z. During
bus WRITE operations, the command register does not use these bits. When reading the sta-
tus register these bits should be ignored.

DQ[7:0] I/0

Data 1/0: Outputs the data stored at the selected address during a bus READ operation. Dur-
ing bus WRITE operations, they represent the commands sent to the command interface of
the program/erase controller.

RY/BY# Output

Ready busy: Open-drain output that identifies when the device is performing a PROGRAM
or ERASE operation. During PROGRAM or ERASE operations, RY/BY# is LOW, and is High-Z
during read mode, auto select mode, and erase suspend mode.

After a hardware reset, bus READ and WRITE operations cannot begin until RY/BY# becomes
High-Z. (See Reset Characteristics for more details.)

The use of an open-drain output enables RY/BY# pins from several devices to be connected
to a single pull-up resistor. A LOW will then indicate that one, or more, of the devices is busy.

BYTE# Input

BYTE#/Word organization select: Switches between the x8 and x16 bus modes of the de-
vice. When LOW, the device is in x8 mode; when HIGH, it is in x16 mode.

Ve Supply

Supply voltage: Provides the power supply for all operations (READ, PROGRAM, and
ERASE).

The command interface is disabled when the V¢c supply voltage is less than the lockout volt-
age, Vi ko. This prevents bus WRITE operations from accidentally damaging the data during
power-up, power-down, and power surges. If the program/erase controller is programming
or erasing during this time, then the operation aborts and the memory contents being al-
tered will be invalid.

A 0.1 pF capacitor should be connected between the V¢c supply voltage pin and the Vss
ground pin to decouple the current surges from the power supply. The PCB track widths must
be sufficient to carry the currents required during PROGRAM and ERASE operations, Iccs.
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Table 3: Signal Descriptions (Continued)

64Mb: 3V Embedded Parallel NOR Flash

Signal Descriptions

Name Type Description
Vss Supply |Ground: Reference for all voltage measurements. The device features two Vss pins which
must be both connected to the system ground.
RFU - Reserved for future use: RFUs should be not connected.

Table 4: Hardware Protection

Vpp/WP# RST# Function
Vi ViH Two outermost parameter blocks protected from PROGRAM or ERASE
operations
Vip All blocks unprotected temporarily except the two outermost blocks
Vi orVp Vip All blocks unprotected temporarily
VppH Vi orVp All blocks unprotected temporarily
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Adicron

Memory Organization

Memory Configuration
The main memory array is divided into 64KB blocks.

The blocks in the memory are asymmetrically arranged. The first or last 64KB of memo-
ry has been divided into eight 8KB parameter blocks.

x8 Memory Map - 64Mb Density

Table 5: x8 Top Boot - Blocks [134:0]

Table 6: x8 Bottom Boot - Blocks [134:0]

Address Range
Block Block Size Start End Notes

134 8KB 007F E000 007F FFFF 1
133 8KB 007F C000 007F DFFF
132 8KB 007F A000 007F BFFF
131 8KB 007F 8000 007F 9FFF
130 8KB 007F 6000 007F 7FFF
129 8KB 007F 4000 007F 5FFF
128 8KB 007F 2000 007F 3FFF
127 8KB 007F 0000 007F 1FFF
126 64KB 007E 0000 007E FFFF
2 64KB 0002 0000 0002 FFFF
64KB 0001 0000 0001 FFFF
0 64KB 0000 0000 0000 FFFF

Note: 1. Used as the extended block addresses when the device is in extended block mode.

Address Range
Block Block Size Start End Notes
134 64KB 007F 0000 007F FFFF
133 64KB 007E 0000 007E FFFF
132 64KB 007D 0000 007D FFFF
8 64KB 0001 0000 0001 FFFF
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Memory Organization

Table 6: x8 Bottom Boot - Blocks [134:0] (Continued)

Address Range
Block Block Size Start End Notes
7 8KB 0000 E000 0000 FFFF 1
6 8KB 0000 C000 0000 DFFF
5 8KB 0000 A000 0000 BFFF
4 8KB 0000 8000 0000 9FFF
3 8KB 0000 6000 0000 7FFF
2 8KB 0000 4000 0000 5FFF
1 8KB 0000 2000 0000 3FFF
0 8KB 0000 0000 0000 1FFF

Note: 1. Used as the extended block addresses when the device is in extended block mode.
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x16 Memory Map - 64Mb Density

Table 7: x16 Top Boot - Blocks [134:0]

64Mb: 3V Embedded Parallel NOR Flash

Memory Organization

Address Range

Table 8: x16 Bottom Boot - Blocks [134:0]

Block Block Size Start End Notes
134 8KW 003F FO00 003F FFFF 1
133 8KW 003F E000 003F EFFF
132 8KW 003F D000 003F DFFF
131 8KW 003F C000 003F CFFF
130 8KW 003F B00O 003F BFFF
129 8KW 003F A000 003F AFFF
128 8KW 003F 9000 003F 9FFF
127 8KW 003F 8000 003F 8FFF
126 32KW 003F 0000 003F 7FFF

2 32KW 0001 0000 0001 7FFF

32KW 0000 8000 0000 FFFF

0 32KW 0000 0000 0000 7FFF
Note: 1. Used as the extended block addresses when the device is in extended block mode.

Address Range

Block Block Size Start End Notes

134 32KW 003F 8000 003F FFFF
133 32KW 003F 0000 003F 7FFF
132 32KW 003E 8000 003E FFFF
8 32KW 0000 8000 00OF FFFF

7 8KW 0000 7000 0007 7FFF 1
6 8KW 0000 6000 0006 6FFF
5 8KW 0000 5000 0005 5FFF
4 8KW 0000 4000 0004 4FFF
3 8KW 0000 3000 0003 3FFF
2 8KW 0000 2000 0002 2FFF
1 8KW 0000 1000 0001 1FFF
0 8KW 0000 0000 0000 7FFF

Note: 1. Used as the extended block addresses when the device is in extended block mode.
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Bus Operations

64Mb: 3V Embedded Parallel NOR Flash
Bus Operations

Table 9: Bus Operations

Notes 1 and 2 apply to entire table

8-Bit Mode 16-Bit Mode
A[MAX:0], DQ15/A-1,
Operation CE# | OE# | WE# DQ15/A-1 DQ[14:8] DQ[7:0] A[MAX:0] DQ[14:0]
READ L L H Cell address High-Z Data output Cell address Data output
WRITE L H L | Command address | High-Z Data input? | Command address Data input?
STANDBY H| X | X X High-Z High-Z X High-Z
OUTPUT X H H X High-Z High-Z X High-Z
DISABLE
Notes: 1. Typical glitches of less than 5ns on CE# and WE# are ignored by the device and do not
affect bus operations.
2. H = Logic level HIGH (V|y); L = Logic level LOW (V.); X = HIGH or LOW.
3. If WP# = LOW, the highest/lowest block remains protected, depending on the line item.
4. Data input is required when issuing a command sequence or performing data polling or
block protection.
Read
Bus READ operations read from the memory cells, registers, or CFI space. A valid READ
operation requires setting the appropriate address on the address inputs, taking CE#
and OE# LOW and holding WE# HIGH. Data I/0 signals output the value.
Write

Bus WRITE operations write to the command interface. A valid WRITE operation re-
quires setting the appropriate address on the address inputs. These are latched by the
command interface on the falling edge of CE# or WE#, whichever occurs last. Values on
data I/0 signals are latched by the command interface on the rising edge of CE# or
WE#, whichever occurs first. OE# must remain HIGH during the entire operation.

Standby and Automatic Standby

Output Disable

When the device is in read mode, driving CE# HIGH places the device in standby mode

and drives data I/Os to High-Z. Supply current is reduced to standby (Igc»), by holding
CE# within Ve £0.2V.

During PROGRAM or ERASE operations, the device continues to use the program/erase
supply current (Ic3) until the operation completes.

Automatic standby enables low power consumption during read mode. When CMOS
levels (V¢ + 0.2V) drive the bus, and following a READ operation and a period of inac-
tivity specified in DC Characteristics, the memory enters automatic standby as internal
supply current is reduced to I,. Data I/0 signals still output data if a READ operation
is in progress.

Data I/Os are High-Z when OE# is HIGH.
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Status Register

Status Register

Bus READ operations from any address always read the status register during PRO-
GRAM and ERASE operations. It is also read during ERASE SUSPEND operations when
an address within a block being erased is accessed. The bits in the status register are
summarized in the Status Register Bits table.

Data Polling Bit (DQ7)

The data polling bit can be used to identify whether the program/erase controller has
successfully completed its operation or if it has responded to an ERASE SUSPEND oper-
ation. The data polling bit is output on DQ7 when the status register is read.

During PROGRAM operations, the data polling bit outputs the complement of the bit
being programmed to DQ7. After successful completion of the PROGRAM operation,
the memory returns to read mode, and bus READ operations from the address just pro-
grammed output DQ7, not its complement.

During ERASE operations, the data polling bit outputs 0, the complement of the erased
state of DQ7. After successful completion of the ERASE operation, the memory returns
to read mode.

In erase suspend mode, the data polling bit will output a 1 during a bus READ operation
within a block being erased. The data polling bit will change from a 0 to a 1 when the
program/erase controller has suspended the ERASE operation. The Data Polling Flow-
chart gives an example of how to use the data polling bit. A valid address is the address
being programmed or an address within the block being erased.

Toggle Bit (DQ6)

The toggle bit can be used to identify whether the program/erase controller has suc-
cessfully completed its operation or if it has responded to an ERASE SUSPEND com-
mand. The toggle bit is output on DQ6 when the status register is read.

During PROGRAM and ERASE operations, the toggle bit changes from 0 to 1 to 0, etc.,
with successive bus READ operations at any address. After successful completion of the
operation, the memory returns to read mode.

During erase suspend mode, the toggle bit will output when addressing a cell within a
block being erased. The toggle bit will stop toggling when the program/erase controller
has suspended the ERASE operation.

If any attempt is made to erase a protected block, the operation is aborted, no error is
signaled, and DQ6 toggles for approximately 100ps. If any attempt is made to program a
protected block or a suspended block, the operation is aborted, no error is signaled, and
DQ6 toggles for approximately 1ps. The Data Toggle Flowchart gives an example of how
to use the data toggle bit.

Error Bit (DQ5)

The error bit can be used to identify errors detected by the program/erase controller.
The error bit is set to 1 when a PROGRAM, BLOCK ERASE, or CHIP ERASE operation
fails to write the correct data to the memory. If the error bit is set, a READ/RESET com-
mand must be issued before other commands are issued. The error bit is output on
DQ5 when the status register is read.
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64Mb: 3V Embedded Parallel NOR Flash
Status Register

Note that the PROGRAM command cannot change a bit set to 0 back to 1, and attempt-
ing to do so will set DQ5 to 1. A bus READ operation to that address will show the bit is
still 0. One of the ERASE commands must be used to set all the bits in a block or in the
whole memory from 0 to 1.

Erase Timer Bit (DQ3)

Alternative Toggle

The erase timer bit can be used to identify the start of program/erase controller opera-
tion during a BLOCK ERASE command. When the program/erase controller starts eras-
ing, the erase timer bit is set to 1. Before the program/erase controller starts, the erase
timer bit is set to 0, and additional blocks to be erased may be written to the command
interface. The erase timer bit is output on DQ3 when the status register is read.

Bit (DQ2)

The alternative toggle bit can be used to monitor the program/erase controller during
ERASE operations. It is output on DQ2 when the status register is read.

During CHIP ERASE and BLOCK ERASE operations, the toggle bit changes from 0 to 1 to
0, etc., with successive bus READ operations from addresses within the blocks being
erased. A protected block is treated the same as a block not being erased. After the oper-
ation completes, the memory returns to read mode.

During an ERASE SUSPEND operation, the alternative toggle bit changes from 0 to 1 to
0, etc., with successive bus READ operations from addresses within the blocks being
erased. Bus READ operations to addresses within blocks not being erased will output
the memory cell data as if in read mode.

After an ERASE operation that causes the error bit to be set, the alternative toggle bit
can be used to identify which block or blocks have caused the error. The alternative tog-
gle bit changes from 0 to 1 to 0, etc., with successive bus READ operations from ad-
dresses within blocks that have not erased correctly. The alternative toggle bit does not
change if the addressed block has erased correctly.

Table 10: Status Register Bits

Operation Address DQ7 DQ6 DQ5 DQ3 DQ2 RY/BY#
PROGRAM Any address DQ7# Toggle 0 - - 0
PROGRAM DURING Any address DQ7# Toggle 0 - - 0
ERASE SUSPEND
PROGRAM ERROR Any address DQ7# Toggle 1 - - 0
CHIP ERASE Any address 0 Toggle 0 1 Toggle 0
BLOCK ERASE BEFORE Erasing block 0 Toggle 0 0 Toggle 0
TIMEOUT Non-erasing block 0 Toggle 0 0 No Toggle 0
BLOCK ERASE Erasing block 0 Toggle 0 1 Toggle 0
Non-erasing block 0 Toggle 0 1 No Toggle 0
ERASE SUSPEND Erasing block 1 No Toggle 0 - Toggle 1
Non-erasing block Data read as normal 1
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64Mb:

Table 10: Status Register Bits (Continued)

3V Embedded Parallel NOR Flash

Status Register

Operation Address DQ7 DQ6 DQ5 DQ3 DQ2 RY/BY#
ERASE ERROR Good block address 0 Toggle 1 1 No Toggle 0
Faulty block address 0 Toggle 1 1 Toggle 0
Note: 1. Unspecified data bits should be ignored.

Figure 4: Data Polling Flowchart
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Figure 5: Data Toggle Flowchart
( Start )
\

Read DQ6 at valid address

\

i

Read DQ6 and DQ5 at valid address

No
DQ6 = Toggle >
Yes
No
DQ5=1
Yes

Read DQ6 (twice) at valid address

No
DQ6 = Toggle -
Yes
\
Failure ( Success )
PDF: 09005aef8551a2ac 2 1 Micron Technology, Inc. reserves the right to change products or specifications without notice.

m29w_640f.pdf - Rev. B 1/16 EN © 2013 Micron Technology, Inc. All rights reserved.



Adicron

64Mb: 3V Embedded Parallel NOR Flash
READ Operations

READ Operations

READ/RESET Command

The READ/RESET (FOh) command returns the device to read mode and resets the errors
in the status register. One or three bus WRITE operations can be used to issue the
READ/RESET command.

To return the device to read mode, this command can be issued between bus WRITE
cycles before the start of a PROGRAM or ERASE operation. If the READ/RESET com-
mand is issued during the timeout of a BLOCK ERASE operation, the device requires up
to 10ps to abort, during which time no valid data can be read.

READ CFl Command

The READ CFI (98h) command puts the device in read CFI mode and is valid only when
the device is in read array or auto select mode. One bus WRITE cycle is required to issue
the command.

Once in read CFI mode, bus READ operations will output data from the CFI memory
area. A READ/RESET command must be issued to return the device to the previous
mode (read array or auto select ). A second READ/RESET command is required to put
the device in read array mode from auto select mode.
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AUTO SELECT Operations

AUTO SELECT Operations

AUTO SELECT Command

At power-up or after a hardware reset, the device is in read mode. It can then be put in
auto select mode by issuing an AUTO SELECT (90h) command or by applying Vip to A9.
Auto select mode enables the following device information to be read:

¢ Electronic signature, which includes manufacturer and device code information.

e Block protection, which includes the block protection status and extended memory
block protection indicator.

Electronic signature or block protection information is read by executing a READ opera-
tion with control signals and addresses set.

Auto select mode can be used by the programming equipment to automatically match a
device with the application code to be programmed.

Three consecutive bus WRITE operations are required to issue an AUTO SELECT com-
mand. The device remains in auto select mode until a READ/RESET or READ CFI com-
mand is issued.

The device cannot enter auto select mode when a PROGRAM or ERASE operation is in
progress (RY/BY# LOW). However, auto select mode can be entered if the PROGRAM or
ERASE operation has been suspended by issuing a PROGRAM SUSPEND or ERASE SUS-
PEND command.

To enter auto select mode by applying Vip to A9 (see the following tables).

Auto select mode is exited by performing a reset. The device returns to read mode un-
less it entered auto select mode after an ERASE SUSPEND or PROGRAM SUSPEND
command, in which case it returns to erase or program suspend mode.

Table 11: Read Electronic Signature

Note 1 applies to entire table

READ Cycle

Manufacturer Device Code 2 Device Code 3 | Notes
Signal Code Device Code 1 | GH/GL GT/GB GH/GT GL/GB
CE# L L L L L L
OE# L L L L L L
WE# H H H H H H
Address Input, 8-Bit and 16-Bit
A[MAX:10] X X X X X X
A9 Vip Vip Vip Vip Vip Vip 2
A8 X X X X
A[7:5] L L L L
A4 X X X X
A[3:1] L L H H
A0 L H L H
Address Input, 8-Bit Only
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AUTO SELECT Operations

Table 11: Read Electronic Signature (Continued)

Note 1 applies to entire table

READ Cycle
Manufacturer Device Code 2 Device Code 3 | Notes

Signal Code Device Code 1 | GH/GL GT/GB GH/GT GL/GB
DQ[15]/A-1 X X X X
Data /0, 8-Bit Only
DQ[14:8] X X X X
DQ[7:0] 20h 7Eh 0Ch 10h 01h 00h
Data 1/0, 16-Bit Only
DQ[15]/A-1, and DQ[14:0] 0020h 227Eh 220Ch 2210h 2201h 2200h

Notes: 1. H = Logic level HIGH (V,); L = Logic level LOW (V,)); X = HIGH or LOW.

2. When using the AUTO SELECT command to enter auto select mode, applying Vip to A9 is
not required. A9 can be either V| _or V.

Table 12: Block Protection

Note 1 applies to entire table

Address Input Data 1/O
A[11:10],
A[8:7], DQ15/A-1,
Operation CE# | OE# | WE# | AIMAX] | A15 | A[14:13] | A12 | A[5:4] | A9 | A6 |A[3:2] | A1 | A0 | DQ[14:0]
BLOCK L Vip LP Block address X Vip X X
PROTECT
(Group)
CHIP Vip | Vip LP X H X H X Vip X X
UNPROTECT
VERIFY L L H Block address X Vp| L L H|L Pass =
BLOCK xx01h
PROTECTION Retry=
xx00h
VERIFY L L H Block address X Vip| H L H | L Retry =
BLOCK xx01h
UNPROTECT Pass=
xx00h

Note: 1. H=Logic level HIGH (V|4); L = Logic level LOW (V|); LP = L pulse; X = HIGH or LOW.
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Command Interface

Command Interface

All bus WRITE operations to the memory are interpreted by the command interface.
Commands consist of one or more sequential bus WRITE operations. Failure to observe
a valid sequence of bus WRITE operations will result in the memory returning to read
mode. The long command sequences are imposed to maximize data security.

The address used for the commands changes, depending on whether the memory is in
16-bit or 8-bit mode. See the x8 and x16 command tables, depending on the configura-
tion that is being used, for a summary of the commands.

READ/RESET Command

The READ/RESET command returns the memory to read mode. It also resets the errors
in the status register. Either one or three bus WRITE operations can be used to issue the
READ/RESET command.

The READ/RESET command can be issued, between bus WRITE cycles before the start
of a PROGRAM or ERASE operation, to return the device to read mode. If the READ/
RESET command is issued during the timeout of a BLOCK ERASE operation, then the
device will take up to 10us to abort. During the abort period, no valid data can be read
from the device. The READ/RESET command will not abort an ERASE operation when
issued while in erase suspend.

AUTO SELECT Command

The AUTO SELECT command is used to read the manufacturer code, the device code,
the block protection status, and the extended memory block verify code. Three consec-
utive bus WRITE operations are required to issue the AUTO SELECT command. After
the AUTO SELECT command is issued, the memory remains in auto select mode until a
READ/RESET command is issued. READ CFI QUERY and READ/RESET commands are
accepted in auto select mode; all other commands are ignored.

In auto select mode, the manufacturer code and the device code can be read by using a
bus READ operation with addresses and control signals set, as shown Bus Operations,
except for A9 (which is "Don’t Care").

The block protection status of each block can be read using a bus READ operation with
addresses and control signals set, as shown in Bus Operations, except for A9 (which is
"Don’t Care"). If the addressed block is protected, then 01h is output on DQ0-DQ7; oth-
erwise, 00h is output (in 8-bit mode).

The protection status of the extended memory block, or extended memory block verify
code, can be read using a bus READ operation with addresses and control signals, ex-
cept for A9 (which is "Don’t Care"). If the extended block is "factory-locked." then 80h is
output on DQ0-DQ7; otherwise, 00h is output (8-bit mode).

READ CFl QUERY Command

The READ CFI QUERY command is used to read data from the CFI. This command is
valid when the device is in the read array mode, or when the device is in auto select
mode.

One bus WRITE cycle is required to issue the READ CFI QUERY command. After the
command is issued, subsequent bus READ operations read from the CFI.
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