256Mb and 512Mb (256Mb/256Mb),

(I((/'? icron P30-65nm

Micron Parallel NOR Flash Embedded
Memory (P30-65nm)

JS28F256P30B/TFx, RC28F256P30B/TFx, PC28F256P30B/TFXx,
RD48F4400PO0VBQEXx, RC48F4400POVBOEX,
PC48F4400POVBOEXx, PF48F4000P0ZB/TQEX

Features ® Security
) — One-time programmable register: 64 OTP bits,
* High perfprpﬁmnce programmed with unique information from Mi-
— 100ns initial access for Easy BGA cron; 2112 OTP bits available for customer pro-
— 110ns initial access for TSOP gramming
— 25ns 16-word asychronous page read mode — Absolute write protection: Vpp = Vg
— 52 MHz (Easy BGA) with zero WAIT states and — Power-transition erase/program lockout
17ns clock-to-data output synchronous burst — Individual zero-latency block locking
read mode — Individual block lock-down
- 4-, 8-, 16-, and continuous word options for burst — Password access
mode * Software
— Buffered enhanced factory programming (BEFP) — 25ps (TYP) program suspend
at 2 MB/s (TYP) using a 512-word buffer — 25us (TYP) erase suspend
— 1.8V buffered programming at 1.14 MB/s (TYP) — Flash Data Integrator optimized
using a 512-word buffer — Basic command set and extended function Inter-
* Architecture face (EFI) command set compatible
— MLC: highest density at lowest cost — Common flash interface
— Asymmetrically blocked architecture ¢ Density and Packaging
— Four 32KB parameter blocks: top or bottom con- — 56-lead TSOP package (256Mb only)
figuration — 64-ball Easy BGA package (256Mb, 512Mb)
— 128KB main blocks — QUAD+ and SCSP packages (256Mb, 512Mb)
— Blank check to verify an erased block — 16-bit wide data bus
* Voltage and power e Quality and reliabilty
— V¢ (core) voltage: 1.7V to 2.0V — JESD47 compliant
— Vceq (I70) voltage: 1.7V to 3.6V — Operating temperature: -40°C to +85°C
— Standy current: 65pA (TYP) for 256Mb — Minimum 100,000 ERASE cycles per block
— 52 MHz continuous synchronous read current: — 65nm process technology

21mA (TYP), 24mA (MAX)
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256Mb and 512Mb (256Mb/256Mb),
Aicron P30-Gnmn

Features

Discrete and MCP Part Numbering Information

Devices are shipped from the factory with memory content bits erased to 1. For available options, such as pack-
ages or for further information, contact your Micron sales representative. Part numbers can be verified at www.mi-
cron.com. Feature and specification comparison by device type is available at www.micron.com/products. Con-
tact the factory for devices not found.

Note: Not all part numbers listed here are available for ordering.

Table 1: Discrete Part Number Information

Part Number Category Category Details
Package JS = 56-lead TSOP, lead free
PC = 64-ball Easy BGA, lead-free
RC = 64-ball Easy BGA, leaded

Product Line 28F = Micron Flash memory

Density 256 = 256Mb

Product Family P30 (VCC = 1.7 to 2.0V; VCCQ = 1.7 to 3.6V)
Parameter Location B/T = Bottom/Top parameter

Lithography F=65nm

Features *

Note: 1. The last digit is assigned randomly to cover packaging media, features, or other specific configuration infor-
mation. Sample part number: JS28F256P30BF*
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Table 2: MCP Part Number Information

256Mb and 512Mb (256Mb/256Mb),
P30-65nm
Features

Part Number Category

Category Details

Package

RD = Micron MCP, leaded

PF = Micron MCP, lead-free

RC = 64-ball Easy BGA, leaded

PC = 64-ball Easy BGA, lead-free

Product Line

48F = Micron Flash memory only

Density 0 = No die
4 =256Mb

Product Family P = Micron Flash memory (P30)
0 = No die

IO Voltage and Chip Configuration

Z = Individual Chip Enables

V = Virtual Chip Enables

VCC = 1.7 to 2.0V; VCCQ = 1.7 to 3.6V

Parameter Location

B/T = Bottom/Top parameter

Ballout Q = QUAD+
0 = Discrete
Lithography E = 65nm
Features *
Note: 1. The last digit is assigned randomly to cover packaging media, features, or other specific configuration infor-

mation. Sample part number: RC48F4400POVBOE*

Table 3: Discrete and MCP Part Combinations

Package Density Packing Media Boot Configuration ? Part Number
JS 256Mb Tray B JS28F256P30BFE
Tape and Reel JS28F256P30BFF
Tray JS28F256P30TFE
PC 256Mb Tray B PC28F256P30BFE
Tape and Reel PC28F256P30BFF
Tray T PC28F256P30TFE
512Mb Tray B/T PC48F4400POVBOEE
(256Mb/256Mb) | Tape and Reel PC48F4400POVBOEF
PF 256Mb Tray B PF48F4000P0OZBQEF
Tray PF48F4000P0ZTQEJ
512Mb Tray B/T PF48F4400POVBQEF
(256Mb/256Mb) | Tape and Reel PF48F4400POVBQEK
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Features
Table 3: Discrete and MCP Part Combinations (Continued)
Package Density Packing Media Boot Configuration ’ Part Number
RC 256Mb Tray B RC28F256P30BFE
Tray T RC28F256P30TFE
Tape and Reel RC28F256P30TFF
512Mb Tray B/T RC48F4400POVBOE)J
(256Mb/256Mb)
RD 512Mb Tray B/T RD48F4400POVBQE)J
(256Mb/256Mb)
Note: 1. Bottom Boot/Top Boot = B/T
Table 4: OTP Feature Part Combinations
Package Density Packing Media Boot Configuration ’ Part Number
Js - - - -
PC 256Mb Tape and Reel B PC28F256P30BFR
PF - - - -
RC - - - -
RD - - - -

Notes: 1. This data sheet covers only standard parts. For OTP parts, contact your local Micron representative.
2. Bottom Boot/Top Boot = B/T

PDF: 09005aef84566799

4 Micron Technology, Inc. reserves the right to change products or specifications without notice.
p30_65nm_MLC_256Mb-512mb.pdf - Rev. D 9/15 EN

© 2013 Micron Technology, Inc. All rights reserved.



256Mb and 512Mb (256Mb/256Mb),
Aicron P30-Gnmn

Features

Contents
GENETAl DESCIIPLION . e e e e e e e e e e e s e e e e e e e s e e e e e s e e e s e e e s ae s e e e n e e e e e e nenes 9
Virtual Chip Enable DeSCIIPTION ......uuuuuuuiiiiiiiiiiiiiiiiiiiiiiiie ettt enenenenenenes 9
Y <3 0 T0) LY E- 1 o PP PPP 12
PACKAZE DIINEIISIONS ..eetvvriieeeeiiiiiiiiiie e ettt e e e e e e et ttttb e e e e eeetttttbaa e e eeeeteettbaaa e eeeeeteessaaaaseeeeereesssnnaneeeeeeeees 13
Pinouts and BallOULS ....c.uuuueieiiiiiiiiiiie et e e ettt e e e e e e et ettt e e e e e e e et etbba e e e eeeeeebbbaa e e eeeeeeaes 17
SIGNAI DESCIIPTIONS ..o e e e e e e e e e e e s e e e e e s e s e s e s e e e e e se e e e e seseneseaeneaeneneaenanes 21
BUS OPETALIONIS ....oiiiiiiiiiiiiiii ittt e e et e bbb e e e e et et b b s e e et et bbb e e e eseaes 24
REAA ..ttt e e e e ettt e e e e et ettt b e e e e e ettt b b e e e e e ettt bbb e e e e e e teabbba e eas 24
LR« ettt ettt ettt ettt e ettt e e ettt e e et et e e e eeba e e e teaa e e e ea bt e ten et et e n e e te b e et e n et e ean e e e ean e e eeenanes 24
(01010011 D) -1 o) [ TR 24
SEANIADY . e e e e e e e e e e e e e e e e e e e e nas 24
REST ..ttt ettt et ettt sttt et e et e et et e eaa e rane s 25
Device COMMANA COAES .....eeeiiiiiiiiiiieee ettt e e e ettt ae e e e e e etttttba e e e eeeetetttbaa e eeeeeteestaaaasseeeeereesssnnanaeeeeereees 26
Device Command Bus CYCLES ..........ooiiiiiiiiiiiiiiiiiiiiiiii e 29
REAA OPETALIONS ..ceeeiiiiiiiiiiiiiiiiiiiiiiiii ettt ettt ettt et et ettt et et et et et et et et et et et et eeeteeeeeeeeeeeteeereeeeeeeeereees 31
Asynchronous Page Mode REAA ........ccooeiiiiiiiiieiiiiiiiiiie ettt e e e e ettt e e e e eeeeeeabbaaseeeeeeneens 31
Asynchronous Single Word REaAd .............uuuueiiiiiiiiiiiiiiiiiiiiiiieie s 31
Synchronous Burst Mode REAA .......cccoeeeeeieieieieeeeeeeeeeeee e 32
REAM CFT ..ttt e ettt e e e e e e et e ettt s e e e e et e ettbba e s s e e e e eeebtbba s e eeeeeeaabbaa s eeeeeeeeesbnnaansnans 32
REAA DEVICE ID ...uneiiiiiiiiiiiee ettt ettt e e e e e et e ettt e s e e e e e e e ettbba s e e e eeeeaabbaa e seeeeeeeenbaaaansaas 32
DEVICE ID COES ... eeeeiieiiiiieeeeeeeetiitti e e e e ettt e e e e e et tttttba e s e e eeettattaa e e eeeeeeettbaaa e eaeeteasssaaas e eeeeseesssananseeeeseees 33
Program OPETAtIONS .........ceiiiiiiiiiiiiiii it e ettt b e e e et et ab s s e e et et bbb e e e eneaes 34
Word Programming (A0) ....ceeeuueieeeiiiiiiiiiiiie ettt e e e e e ettt e e e e e et e ettt e e e e e e e e ttbbbb e e eeeeteebbbaeeeeeeeneae 34
Buffered Programming (E8h, DOR) ......ccceiiiiiiiiiiiiiiieii ittt e e ettt e e e e e e eeebbb e e 34
Buffered Enhanced Factory Programming (80h, DOh) ....c...uuuiiiiiiiiiiiiiiiii ettt 35
Programm SUSPEIIA .....coooiiiiiiiiiiiiiiiiiiiii e 37
Program RESUITIC ........coouuiiiiiiiiiiii ettt e s et et et e s et e eaa s eraaeeaaeraneaes 38
| e Tea ] 0 o &0 (0] (T 6 (o) s BN PP PPPPTUSPPPPRRPPRt 38
Erase OPETALIONS ......ccoiuuuuiiiiiiiiiiiiiii et e ettt b b e e e e et et ab s e s e e e s e saaaaa e s eeenaans 39
BLOCK ERASE COMIMANA ..ceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt ettt ettt ettt ettt et ettt ettt et et et et et et et et et et et eeeeeeeeeeeeeeeeeees 39
BLANK CHECK COMIMNAIIA ....eeittiiiiiiiieeeeeeetitiitiiaeeeeeeeettttiuaaeeeeeeetttttaaeseeeeetttstaaassseeeestessmmnnsseeeeeseesmmnnnesees 39
ERASE SUSPEND COMIMAINA ...eeeiiiiiiiiiiiiiiiiiiiiieiiietiieteiee ettt ettt ettt et ettt et et ettt et et et eeee et eeeteeeeeeeteeeeeeeeereeerererenes 40
ERASE RESUME COMIMAIA ..cieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiei ettt ettt ettt ettt ettt et et et et e e et et et et et et et ee et eeeeeeeeeeeeas 40
|25 &R & (] (<16 (o) s B PP UPPPPTOPPPPPRRPPRt 40
SECUTILY OPETATIONIS .. .ciiiiiiiiiiiiiiiii ittt e e et e e e e e e et bbb e e e e e s e aaaaa e 41
BIOCK LOCKIIIE ..ottt ettt e e e e ettt e e e e e e et ettt e e e e e e e e e ettbba s e e e eeeeetbbaaa s seeeeeeeabbnaanaas 41
BLOCK LOCK COMIMANA ..ceeiiiiiiiiiiiiiiiiiiiiiiieiiieieeee ettt et et et ettt et et et et ettt et et et eeeeeeeeeeeeeeeteteteteeeterererererererererenes 41
BLOCK UNLOCK COMINANA ..ceiiiiiiiiiiiiiiiiiiiiiiieiiieieeeiei ettt ettt ettt et et et et et ettt et et et et et et eteteteeeeeteeeeeteterererererens 41
BLOCK LOCK DOWN COMIMANA ...eiiiiiiiiiiiiiiiiiiiiiiiiieieieieiee ettt ettt ettt ettt et et ettt et et et et eeee et eeeteeeeeeeeeeeeeeenenens 41
BIOCK LOCK SATUS ...cieiiiiiiiiiee ettt ettt e ettt e e e e e e et tttbba e e e e e eeetttbba s e eeeeeeetbbaaeeeeeeeeansaaaansnans 41
Block Locking DUINE SUSPEIIA .....cccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt ettt e e e e e e 42
Selectable OTP BIOCKS ....cevuiiiiiieeieiiiiiiieee ettt e e et ettt s e e e e e e tetbbba e e e e eeeeeebennaa e eeeeeeenennaans 43
PASSWOTIT ACCESS ...eeeeeieiiiiieeeeee ettt e e e e e et tettttt e e e e eeeeetttbba s e eeeeeeettbaaa s eeeeetttssaaaaaeeeestaessaaaasseeeeeeeessnannnsnns 43
STATUS REGISTET ..veuiiiiiiiiiiiiiii et e e e et e e e e et e b s 44
Read Status REGISTET .......cooiiiiiiiiiiiiiiiiiiiiiiiiii ettt 44
Clear StAtUs REGISTET .....ceeeeeeieeeeeeeee e e e e e e e e e e e e e e e s e e e e e e s e e e s e e 45
ConfigUration REGISTET .....coeeeeieeeeeee e e e e e e e e s e s e e 46
Read Configuration REGISTET .........ccciiiiiiiiiiiiiiiiiiiiiiiii ettt 46
REAA MOME ..ttt ettt e e et e et ettt e e e e e e e e e ettbba s s e e e e e e etebba s e eeeeeeaabbaaa e seeeeeeeenbnaaannans 46
Lat@NCY COUINL ..uuuiiiiiiiiiiii ettt b e e e e et b e e s e e e e et aa bbb s e e e e esaaabaaa e as 47
PDF: 09005aef84566799 5 Micron Technology, Inc. reserves the right to change products or specifications without notice.

p30_65nm_MLC_256Mb-512mb.pdf - Rev. D 9/15 EN © 2013 Micron Technology, Inc. All rights reserved.



256Mb and 512Mb (256Mb/256Mb),

A(('} icron P30-65nm

Features

End of Wordline ConSIAEIatiONS ..........ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt ettt ettt ettt e e e e et e e et e e e e eeeeeees 48
WAIT Signal Polarity and FUNCHONALITY ....ccuuuuiiieieiiiiiiiiiieee et e ettt e e e ettt s e s e e eeeaabaisseeeaenenes 49
WAIT DIELAY ...ueeeeeiiiiiiiiie ettt ettt e e e e e ettt ae e e e e e e ettatta e eeeeeeeatataa i aeseeeeaasseasnneseeeeeesssananeseeerensssnnnnsssseerenns 50
BUISE SEQUETICE ....eeiniiiiieii ettt ettt et e et e e ta s e tai e e eea et aae s eenaeeanasetaaeennnerananas 50

(O] (o Tol Q@ 21 [ -/ USSP UPPUPUPRP 51
BUISTWIAD ..ttt et ettt et e et e et e e ta e eaa e eaae e eenaeeana s etaaeennnerananas 51
L3301 ] A =) 0Py i o PRSP UPUPPRTR 51
One-Time Programmable REGISTEIS ........cvviiiiiiiiiiiiiiiie e et ettiiiiiieee e e e et tttbieer e s e e eeettabaisaeseeeeeaaabbaneseseeeeeesnannnnseens 52
REAA OTP REGISTETS ..eeiiiiiiiieeeeiitiiiiiieee e e ettt iiee e e e e e e et ettt s e e e eeeeetatba s aeseeeeeetabtaaseseeaasassannnsseseeessessannnnsees 52
Program OTP REGISTETS ....ccuuuiiiiiiieiiiiiii ettt ettt ettt e ettt e e e et e e ettt s eettaa s e eetaaeseeeananeeeeananseeeenanaees 53
LOCK OTP REZISTETS ..eetvvtiuiiieeeetiiiiiiiiieeeeeeettttiiiiea e e e eeetettttti s eeeeeeettttuaaaeseeeeeeststannnsesesesssssannnsseseeessessannnseees 53
Common FIash INtEITACE ....ccooeieieieeeee e s e e s s 55
READ CFI StruCture OULPUL ...ccouuieiiiiiieii ettt ettt et et e et ettt s eta e et e eane s eenaeeanaseraaeenaerananes 55
FLOWCRATTS ooeiiiiiiiiiiiiiii et 68
Power and ReSet SPECITICATIONS ....vuuuuuuiiieiiiiiiiiiiieee e ettt e e e ettt e e e e e e eetbtaa e e e eeeeeeeataaasaeseeeeeesssnnnnsaeeaneans 77
POWET SUPPIY DECOUPIING ....oeeieiiiiiiiiiiiee ettt e e ettt e e e e et e ettt s s e s e e eeeebabaa e seeeeaeaabtannsseseeeesessannnnsns 78
Maximum Ratings and Operating CoONAItiONS ...........coeiiuuiuiiereeeriiiiiiiiiieee e e etetiiiiie e eeeeetttiaaeeeseeeeersnnnnnaseeeerenes 79
DC Electrical SPECITICATIONS ....cceviiiiiiiieieeeiiiiiiiiie e ettt e e ettt e e e e e e eetabb s e e e eeeeeeabaaasseseeeeeesssnnnnseeaanenes 80
AC Test Conditions and CAPACITATICE ........uuuuierereiiiiiiiiiieeeeeeetiiiiireeeeeeetttttiaaeeeeeteettennaeseeerersssnnnaeseseeessssmnnns 82
AC ReAd SPECITICATIONS ...eiiiiiiiiiiiiieiieeiiiiiiiieee e ettt e e e e e e ettt e s e e e e eeetbbb s eeeeeeaeataaaseeeeeeeasssnsnnnsseseeansssnannn 84
P ORI W LTSI 01T 0a i (or: L (o) o FJ OO P PP UPPPUPPPR 91
Program and Erase CharaCteIiSTICS ........eiiiiiiiuiuuiiereeetetiiiiiiiieseeeeettttiiieeeeeeetetatanaeeseeeteessennnasseeeressssnnnnseeseaeeens 97
REVISTION HISTOTY ...uteeiiiieeiiiiet ettt ettt ettt e e ettt e e e et e e e tea e e ettt e e ettt e e eetaa e eesnan e eeenaneeaeananeeeesnanns 98
AT D I T R TP PP UPPRTPPRPPRt 98

L AT O R D B S TR PT PP UPPRTPPRTRt 98
ROV B = 8/ 13 ettt ettt et ettt et e et et e et et an et e eaa e ran e 98
REVLA = L0712 ettt ettt e et e e et et e e et e e ta e et et e et e e et e e an e ta e et e rana e 98

PDF: 090052ef84566799 6 Micron Technology, Inc. reserves the right to change products or specifications without notice.

p30_65nm_MLC_256Mb-512mb.pdf - Rev. D 9/15 EN © 2013 Micron Technology, Inc. All rights reserved.



256Mb and 512Mb (256Mb/256Mb),

A(('} icron P30-65nm

Features

List of Figures

Figure 1: 512Mb Easy BGA BloCk DIagram ..........ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiet et 10
Figure 2: 512Mb QUAD+ BIOCK DIQGIAIM ...eceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiie ettt 11
Figure 3: Memory Map — 256MDb and 512MD ......uiiiiiiiiiiiiiiieie ettt ettt e e e e et eetbe e e e e e eeeebabe e e e eeeeeees 12
Figure 4: 56-Pin TSOP — 14mIm X 20I0IIT1 ...cooiiiiiuiiiiiiiiiiiiiiii ettt r et e et et aaa e s e e e s e saaaaa e s e e eseans 13
Figure 5: 64-Ball Easy BGA — 10mm X 13mIM X L2100 cceeeiiiiiiiiiiiiiiiiiiiiiiieiiieieieeeeee et eeee et eeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 14
Figure 6: 88-Ball QUAD+ -8mm x 11mm x 1.0mm: 256Mb Only ..., 15
Figure 7: 88-Ball QUAD+-8mm x 11mm x 1.2mm: 512Mb Only ........ccccccciiiiiiiiiiiiieeeeee 16
Figure 8: 56-Lead TSOP PINOUt — 256MD .....cooiiiiiiiiiiiiiiiiiiiiiiiiiiii et 17
Figure 9: 64-Ball Easy BGA Ballout — 256Mb, 512MD ......ccoooiiiiiiiiiiiiiiiiiiiieteneeeeeeeeeeeeeeeee 18
Figure 10: QUAD+ MCP BallOUL ...cooiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt ettt e e e 20
Figure 11: Example Vpp SUPPLY CONMECTIONS ...coeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieree ettt ettt ee et et e e e e e e e e e e e e e eeeeeees 38
Figure 12: Block Locking State DIagraml ........ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt 42
Figure 13: First ACCesS LateNCy COUNL ......ccocuuuuiiiiiiiiiiiiiiiiii ittt e e s et aaa s eeneaes 47
Figure 14: Example Latency Count Setting Using Code 3 ...........cccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiinereeeeeeeeeeeeeeee 48
Figure 15: End of Wordline Timing DIa@Iamml .........ccccetiiuiiuiiiieeeiiiiiiiiiieeeeeeetetiiiiieeeeeeeteetinaieseeeeereetenanaaeeeeeeeees 48
Figure 16: OTP ReGISTET IMIAD ....ccooviiiiiiiiiiiiiiiiiiii ittt e e e st s b e e e e eaeaes 53
Figure 17: WOrd Program PIOCEAULIE .........cceuuiuuiiiieiiiiiiiiiiiiie ettt e e e e eeetttiee e e e e e e et ettbiae e e e eeereetabaaaaeeeeeneees 68
Figure 18: Buffer Program PrOCEAUTIE ...........ouuuuiiiiiiiiiiiiiiiie ettt e e e e e e et ettbe e e e e e eeeebbbiaeeeeeeeeeees 69
Figure 19: Buffered Enhanced Factory Programming (BEFP) Procedure .............ccooeeiiiiiiiiiiiiinneiiiiiiiiiiiieee e 70
Figure 20: BlOCK Erase PrOCEAUTIE .......ccceeiiiiiiiiiiiiieeiiiiiiiiiie ettt ettt e e e e e e e et etbba e s e e eeeeeebbbaaeeeeeeeeeees 71
Figure 21: Program Suspend/Resume ProCeAUIE ............cccccciiiiiiiiiiiiiiiiiiiiiiiiieeeneeeeeeeeeeeeeeeeee 72
Figure 22: Erase Suspend/Resume ProCEAUIE ..............ccooiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e 73
Figure 23: Block Lock Operations PrOCEAUTE ............ccoeiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeteeeeeeeeee e 74
Figure 24: OTP Register Programming ProCEAUIE ..............cooiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee 75
Figure 25: Status Register PrOCEAUIE ..ottt 76
Figure 26: Reset Operation WavefOITIS . .......cooiiiiiiiiiiiiiiiiiiiiiii e 78
Figure 27: AC Input/Output Reference Timing ..........cccooiiiiiiiiiiiiiiiiiiiieeeeeeeereeeeeeee 82
Figure 28: Transient Equivalent Load CirCUIt ............ccccccciiiiiiiiiiiiiiiiiiiiiieceeeeeeeeeeeeee e 82
Figure 29: Clock INput ACWaVE OTIIN .....oooiiiiiiiiiiiiiiiiiiiiiiiiiii e 82
Figure 30: Asynchronous Single-Word Read (ADV# LOW) ......cooiiiiiiiiiiiiiiiiiiiiiieeeteeeeeeeeeeeeeeeeeeee 86
Figure 31: Asynchronous Single-Word Read (ADV# Latch) ..........ccccccciiiiiiiiii 86
Figure 32: Asynchronous Page Mode Read ..........cccooiiiiiiiiiiiiiiiiiiiiiiiiie ettt e e ettt e e e e eeeeees 87
Figure 33: Synchronous Single-Word Array or Nonarray Read ............cccccccviiiiiiiiiiiiiieeeeee 88
Figure 34: Continuous Burst Read with Qutput Delay ...........ccccccciiiiiiiiiiiiiiiieeeeeeeeee 89
Figure 35: Synchronous Burst Mode 4-Word Read .............ccooiiiiiiiiiiiiiiiiiiiiiiieneeeeeeeeeeeeeeeee 90
Figure 36: Write t0 WILte TIIIIE ...ccevuuiiiiiiiiieieiiiie ettt e ettt e ettt e e e eeb e e e teb e e eeena e eenena e eeeananeeeeenanes 93
Figure 37: Asynchronous Read to Write TIMiNG .........cceuuriuiiiiiiiiiiiiiiiieee et e ettt e e e eeeebtbie e e e eeeeeees 93
Figure 38: Write to Asynchronous Read TimiNg ..........coeuuuuiiiiiiiiiiiiiiiiiee ettt eeere et e e e eeeeeees 94
Figure 39: Synchronous Read to Write TImMiNg ..........cccooiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee 95
Figure 40: Write to Synchronous Read Timing ...t 96
PDF: 09005aef84566799 7 Micron Technology, Inc. reserves the right to change products or specifications without notice.

p30_65nm_MLC_256Mb-512mb.pdf - Rev. D 9/15 EN

© 2013 Micron Technology, Inc. All rights reserved.



256Mb and 512Mb (256Mb/256Mb),
Aicron P30-Gnmn

Features

List of Tables

Table 1: Discrete Part Number INfOrmation ..........ooooeeeiiiiiiiieiiiiieiiiiie ettt eeereeabb e e e e e e eeeees 2
Table 2: MCP Part Number INfOrmation ............uiieeiiiiiiiiiiiie ettt e e e e et ettbbee e e e eeeeeebbbaaaeeeeeereens 3
Table 3: Discrete and MCP Part COmMDBINAtIONS ......ccceevtiiiiiiiiieeeeiieiiiiiiiie e eee ettt eeeeeeettttiaeeeeeeereeebbaaaeeeeeereees 3
Table 4: OTP Feature Part COMDINATIONS ....ccuuutuuiieeiiiiiiiiiiiiie e e ettt eeeee ettt e e e eeeeetetbbaaeeeeeeereeetbnnaaeeeeereees 4
Table 5: Virtual Chip Enable Truth Table for 512Mb (QUAD+ Package) ........cccuuvuiiireeeiiiiiiiiiiiineeeeereeiiiiieeeeeeeeees 10
Table 6: Virtual Chip Enable Truth Table for 512Mb (Easy BGA Packages) .........cccccccccviiiiiiiiiiiiiiiiiiiiiiiiiienenennn. 10
Table 7: TSOP and Easy BGA Signal DeSCIIPHIONS ......cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeee ettt et eeeeeeee e 21
Table 8: QUAD+ SCSP Signal DeSCIIPLIONS .cceeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiee ittt ettt ettt e e et e e e e e ee e e e e e eeeeeees 22
Table 9: BUS OPETAtIONS ..eeeiiiiiiiiiiiiiiiiiiiiiiiii ettt ettt ettt et et et et et et e e e e et e e e e eeeeeees 24
Table 10: Command Codes and Definitions ............cooiiiiiiiiiiiiiiiiiiiiii e 26
Table 11: Command Bus CYCIES .......c.coiiiiiiiiiiiiiiiiiiiiiiiiiii et 29
Table 12: Device ID INfOIMAtION .....uuiiiiiiiiiiiiiiiiee et e e ettt e e e e e e e te ettt e e e e eeeeeebbbaaaaeeeeeeeees 32
Table 13: DEVICE ID COAES ....oeiiiiiiiiiiieiee ettt ettt e e e e ettt e e e e e e ete ettt e e e e eeeteettbaaaseeeeeeeesssananaeeeeeneens 33
Table 14: BEFP REQUITEIMEIITS ...cccuvuuuiiieeeiiiiiiiiiieeeeeeetitiitiee e e e e e ettttttiae e e eeeetetttbuaaseeeeeteettaaaas e eeeereesssnnanseeeeneees 36
Table 15: BEFP CONSIAETATIONS ..eeuuuuuiiieeiiiiiiiiiiieeeeeeetitiiiiee e e e e et tetttiiae e e e eeetetttbaaaeeeeeeteettbnaaaeeeeereesssnnanseeeeneees 36
Table 16: Status Register DeSCIIPIION . ...ccciiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt e e e e e e e 44
Table 17: Read Configuration REGISTET ..........ccciiiiiiiiiiiiiiiiiiiiiiiiii e 46
Table 18: End of Wordline Data and WAIT State COMPATiSON .......ccceeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieieienereeeeeeereeeeeeeees 49
Table 19: WAIT FUNCtionality TADLE ........cccoiiiiiiiiiieiiiiiiiiiie ettt e e ettt e s e e e e e e eebebaae e e e eeeeeees 49
Table 20: Burst Sequence WOord OTAETINE ........ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt e e e e e e eeeees 50
Table 21: Example of CFI Output (x16 device) as a Function of Device and Mode ..........c...ceeveiiiiiiiiiiiiiinneeeenees 55
Table 22: CFI Database: Addresses and SECHOMS .......cccuuuuuuiireriiiiiiiiiiieeeeee ettt e e e eeeteetibie e e eeeereetabaaaaeeeeeeeees 56
Table 23: CFIID SHHNE «.ooiiiiiiiiiiiiiiiiie ettt ettt ettt et et et e e et et et e e e e et e e e e eeeeeees 56
Table 24: System Interface INfOrmation ..........c.ccccciiiiiiiiiiiiii 57
Table 25: DEVICE GEOIMETIIY ....cceiiiiiiiiiiiiiiiiiiiiiititiieiet ettt ettt ettt et et et et et et et et et et et et et et eeeeeeeeereeereeeeeeeeeees 58
Table 26: Block Region Map INfOrmation ...........ceeeeiiiiiiiiiiiiiie ettt eeereebabe e e e e e eeeees 58
Table 27: Primary Vendor-Specific Extended QUETY ..ottt 59
Table 28: Optional Features Field ...........ccccciiiiiiiiiiiiiiiiii e 60
Table 29: One Time Programmable (OTP) Space INformation .............coeeeeiiiiiiiiiiiiineiiiiiiiiiiieee e eeees 60
Table 30: Burst Read INFOIMMAtiON .......coeiiiiiiiiiiiiieie ettt e ettt e e e e e e et ettt e e e e eeeeeebbbaaaeeeeeneees 61
Table 31: Partition and Block Erase Region INfOrmation .............cceuuuuiiiiiiiiiiiiiiiiiiee ettt eeeeeeeiiie e e eeeeees 62
Table 32: Partition Region 1 Information: Top and Bottom Offset/Address ..........ccccccceeiiiiiiiiiiiiiiiii.. 63
Table 33: Partition Region 1 INfOrmation ...........cooeeiiiiiiiiiiiiiiee ettt eeere et e e e e e eeeees 63
Table 34: Partition Region 1: Partition and Erase Block Map Information .............ccoooeiiiiiiiiiinnniiiiiiiiiiiinneeceeees 66
Table 35: CFI Link INfOIMAtION .ccuuuuuiiiieiiiiiiiiiiieee ettt ettt e e e e e et ettt e e e e eeeteetbbaa e e eeeereebnsaaaaeeeaeneees 67
Table 36: Additional CFTLINK FIELA .....cceeiiiiiiiiiiiie ettt e e e ettt e s e e e e ereebbbie e e e eeeeeens 67
Table 37: POWET QN RESEL ....cceiiiiiiiiiiiie ettt e ettt e e e e e e et ettt e e e e eeeteettbaa e e eeeeeeebnbaaanaeeeeeneees 77
Table 38: Maximum RAtINES .....ccouuuuuiiiieeiiiiiiiiiiieee ettt e e e ettt e e e e et tettbbaa e e e e eeeteettbaaaaeeeeereesnnananeeeeeneees 79
Table 39: Operating CONMAItIONS ......cooiiiiiiiiiiiiiiiiiiiii ettt ettt e e e e e e e e e eeeeeees 79
Table 40: DC Current CharaCteriStiCs . ......cieiiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt ettt e e et e e e e e et e e e e e e eeee e 80
Table 41: DCVoltage CharaCteriSTiCS ..........cceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt e et e e e e e e e e e e eeeeeees 81
Table 42: Test Configuration: Worst-Case Speed COondition ............cccccceviiiiiiiiiiiiiiiiiiieeeeeeeeeee 82
Table 43: CAPACITAIICE ...coeiiiiiiiiiiiiiiiiiiii ettt ettt et et et e e e e e e et e e e e e e eeeees 83
Table 44: AC Read SPecifiCations ..........cooiiiiiiiiiiiiiiiiiiiiiiii e 84
Table 45: ACWIite SPeCifiCations ...........ccoiiiiiiiiiiiiiiiiiiiiiiiiii e 91
Table 46: Program and Erase SpecifiCations ...ttt 97
PDF: 09005aef84566799 8 Micron Technology, Inc. reserves the right to change products or specifications without notice.

p30_65nm_MLC_256Mb-512mb.pdf - Rev. D 9/15 EN

© 2013 Micron Technology, Inc. All rights reserved.



256Mb and 512Mb (256Mb/256Mb),
Aicron P30-Gnmn

General Description

General Description

The Micron Parallel NOR Flash memory is the latest generation of Flash memory devi-
ces. Benefits include more density in less space, high-speed interface device, and sup-
port for code and data storage. Features include high-performance synchronous-burst
read mode, fast asynchronous access times, low power, flexible security options, and
three industry-standard package choices. The product family is manufactured using Mi-
cron 65nm process technology.

The NOR Flash device provides high performance at low voltage on a 16-bit data bus.
Individually erasable memory blocks are sized for optimum code and data storage.

Upon initial power up or return from reset, the device defaults to asynchronous page-
mode read. Configuring the read configuration register enables synchronous burst-
mode reads. In synchronous burst mode, output data is synchronized with a user-sup-
plied clock signal. AWAIT signal provides easy CPU-to-flash memory synchronization.

In addition to the enhanced architecture and interface, the device incorporates technol-
ogy that enables fast factory PROGRAM and ERASE operations. Designed for low-volt-
age systems, the devIce supports READ operations with V at the low voltages, and
ERASE and PROGRAM operations with Vpp at the low voltages or Vppy. Buffered en-
hanced factory programming (BEFP) provides the fastest Flash array programming per-
formance with Vpp at Vppy, which increases factory throughput. With Vpp at low voltag-
es, Vgc and Vpp can be tied together for a simple, ultra low-power design. In addition to
voltage flexibility, a dedicated Vpp connection provides complete data protection when

Vpp <Vppik-

A command user interface is the interface between the system processor and all inter-
nal operations of the device. The device automatically executes the algorithms and tim-
ings necessary for block erase and program. A status register indicates ERASE or PRO-
GRAM completion and any errors that may have occurred.

An industry-standard command sequence invokes program and erase automation.
Each ERASE operation erases one block. The erase suspend feature enables system soft-
ware to pause an ERASE cycle to read or program data in another block. Program sus-
pend enables system software to pause programming to read other locations. Data is
programmed in word increments (16 bits).

The protection register enables unique device identification that can be used to in-
crease system security. The individual block lock feature provides zero-latency block
locking and unlocking. The device includes enhanced protection via password access;
this new feature supports write and/or read access protection of user-defined blocks. In
addition, the device also provides the full-device OTP security feature.

Virtual Chip Enable Description

The 512Mb device employs a virtual chip enable feature, which combines two 256 Mb
die with a common chip enable, F1-CE# for QUAD+ packages, or CE# for Easy BGA
packages. The maximum address bit is then used to select between the die pair with F1-
CE#/CE# asserted, depending upon the package option used. When F1-CE#/CE# is as-
serted and the maximum address bit is LOW, the lower parameter die is selected; when
F1-CE#/CE# is asserted and the maximum address bit is HIGH, the upper parameter die
is selected.
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Table 5: Virtual Chip Enable Truth Table for 512Mb (QUAD+ Package)

256Mb and 512Mb (256Mb/256Mb),

P30-65nm

Virtual Chip Enable Description

Die Selected F1-CE# A24
Lower Param Die L L
Upper Param Die L H
Table 6: Virtual Chip Enable Truth Table for 512Mb (Easy BGA Packages)
Die Selected CE# A25
Lower Param Die L L
Upper Param Die L H
Figure 1: 512Mb Easy BGA Block Diagram
Easy BGA (Dual Die) Top/Bottom
Parameter Configuration
CE# Top Parameter Die
WP# ———» RST#
OFE# — Vec
WE# —— Vpp
CLK ———» VCCQ
ADV# Bottom Parameter Die Vs
DQ[15:0]
A[MAX:1] ——— WAIT
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Virtual Chip Enable Description

Figure 2: 512Mb QUAD+ Block Diagram

QUAD+ 512Mb (Dual Die) Top/Bottom
Parameter Configuration
e Top Parameter Die
F1-CE# 256Mb
WP# ——» —— RST#
OE# —» ~— Vec
WE# —— le— Vpp
CLK —— ~— Veeq
ADV# Bottom Parameter Die Vgs
256Mb
«— DQ[15:0]
A[MAX:0] ——— — WAIT
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Memory Map

Figure 3: Memory Map - 256Mb and 512Mb

A[24:1] 256Mb, Easy BGA, TSOP

A[24:1] 256Mb, Easy BGA, TSOP
A[23:0] 256Mb, Quad+

A[23:0] 256Mb, Quad+

16 KWord Block 258
16 KWord Block 257
16 KWord Block 256
16 KWord Block 255
64 KWord Block 254

FFO00O - FFFFFF

64 KWord Block 258 ‘ FFCO000 - FFFFFF
. FF8000 - FFBFFF

.
. FF4000 - FF7FFF

64 KWord Block 130 ‘ FFO000 - FF3FFF
. FE000O - FEFFFF

7F0000 - 7FFFFF

L]
64 KWord Block 66 ‘
. 256Mb

3F0000 - 3FFFFF

256Mb

020000 - 02FFFF

64 KWord Block 5

010000 - O1FFFF

64 KWord Block 4

00C000 - OOFFFF

16 KWord Block 3

008000 - 00BFFF

16 KWord Block 2

004000 - 007FFF

16 KWord Block 1

000000 - 003FFF

16 KWord Block 0

Bottom Boot 256Mb, World-Wide x16 Mode

A[25:1] 512Mb (256Mb/256Mb), Easy BGA, TSOP
A[24:0] 512Mb (256Mb/256Mb), Quad+

1FFCO00 - 1FFFFFF
1FF8000 - 1FFBFFF
1FF4000 - 1FF7FFF
1FF0000 - 1FF3FFF
1FE0000 - 1FEFFFF
1FDO00O - 1FDFFFF

020000 - 02FFFF
010000 - 01FFFF
00C000 - OOFFFF
008000 - 00BFFF
004000 - 007FFF
000000 - 003FFF

16 KWord Block 517

16 KWord Block 516

16 KWord Block 515

16 KWord Block 514

64 KWord Block 513

64 KWord Block 512

512Mb (256Mb/256Mb)

64 KWord Block 5

64 KWord Block 4

16 KWord Block 3

16 KWord Block 2

16 KWord Block 1

16 KWord Block 0

512Mb (256Mb/256Mb), World Wide x16 Mode

010000 - OTFFFF
000000 - OOFFFF

Top Boot 256Mb, World-Wide x16 Mode

64 KWord Block 1

64 KWord Block 0
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Package Dimensions

256Mb and 512Mb (256Mb/256Mb),
P30-65nm
Package Dimensions

Figure 4: 56-Pin TSOP - 14mm x 20mm

| 20 0.2 |
| 18.4 0.2 | 0.995 +0.03
Pin #1 index ‘ ‘ ‘
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=0 Y=
See notes 2 ——| See note 2 i
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= = I
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= — 0.22 +0.05
o S
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o S
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\
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T 1 ~__.7 /7| 0.10
3 +2° L
-3° See Detail A Seating [~
1.20 MAX plane J
0.05 MIN
0.60 +0.10
Detail A

Notes:

1.

All dimensions are in millimeters. Drawing not to scale.

One dimple on package denotes pin 1; if two dimples, then the larger dimple denotes
pin 1. Pin 1 will always be in the upper left corner of the package, in reference to the
product mark.

For the lead width value of 0.22 +0.05, there is also a legacy value of 0.15 +0.05.
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Package Dimensions

Figure 5: 64-Ball Easy BGA - 10mm x 13mm x 1.2mm
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|
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|
E 00000000 q
F OO0 0O 0000 % 100 TYP q
G 0000000 @& — q
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|
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Note: 1. All dimensions are in millimeters. Drawing not to scale.
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Package Dimensions

Figure 6: 88-Ball QUAD+ - 8mm x 11mm x 1.0mm: 256Mb Only
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Note: 1. All dimensions are in millimeters. Drawing not to scale.
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Package Dimensions

Figure 7: 88-Ball QUAD+ - 8mm x 11mm x 1.2mm: 512Mb Only
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Note: 1. All dimensions are in millimeters. Drawing not to scale.
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256Mb and 512Mb (256Mb/256Mb),
P30-65nm
Pinouts and Ballouts

Figure 8: 56-Lead TSOP Pinout - 256Mb

A16
A15
A14
A13
A12
A1
A10
A9
A23
A22
A21
VSS
RFU
WE #
WP #
A20
A19
A18
A8
A7
A6
A5
A4
A3
A2

TR01 CONTSTTRTNRSRTRTARSRTA AUSRTRTARSRIRATARKRITA

RFU
VSS

MU0OTOuououuoUouorounumoL

1 56
O :
3 54
4 53
5 52
6 51
7 50
8 49
9 48
10 47
11 46
12 45
13 56-Lead TSOP Pinout a4
14 14mm x 20mm 43
15 Top View 42
16 41
17 40
18 39
19 38
20 37
21 36
22 35
23 34
24 33
25 32
26 31
27 30
28 29
Notes: 1. A1l is the least significant address bit.

2. A24is valid for 256Mb densities; otherwise, it is a no connect (NC).

WAIT
A17
DQ15
DQ7
DQ14
DQ6
DQ13
DQ5
DQ12
DQ4
ADV #
CLK
RST#
VPP
DQ 11
DQ3
DQ10
DQ2
VCCQ
DQ9
DQ1
DQ8
DQO
VCC
OE#
VSS
CE#
A1l

3. No internal connection on Pin 13; it may be driven or floated. For legacy designs, it is a

Vcc pin and can be tied to V(.

4. One dimple on package denotes Pin 1 which will always be in the upper left corner of

the package, in reference to the product mark.
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256Mb and 512Mb (256Mb/256Mb),
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Pinouts and Ballouts

Figure 9: 64-Ball Easy BGA Ballout - 256Mb, 512Mb

’ \ ’ \ ) \ ’ \ ’ \ ’ \ Ny \
1 Vo Vo Vo o o 1 { ) ! \
A ’ ! ;N i} \ ;N VA / A ’
N\ \ \ N\
~-7 = - Yoo - Yoo N7 ~-"
/_\ /_\ f_\ /_\ f_\ /-\ /_\ /_\
’ \ ’ \ ’ \ ’ \ ; \ ’ \ ’ \ 1 \
1 Vo [ Vo [ Vo o Vo \
A ] \ ;N ’ \ A VA ’ \ ’ \ ’
\ p \ . \ 4 \ P \ 4 \ p \ 4 \ P
-~- - - - - - - -~ - -~ -~- -~ -
/_\ /_\ f_\ /_\ f_\ /_\ /_\ /_\
’ \ ’ \ ; \ ’ \ ; \ 1 \ ’ \ ’ \
1 (N o Vo [ o [ Vo 1
A i} A A i} \ ¢+ N A ;N s\ /
\ 4 \ 4 \ 4 N 4 \ 4 \ . \ 4 \ 4
~ - ~ - ~ - ~ - ~ - ~ - ~ - ~ -
/_\ /_\ f_\ /_\ /_\ /_\ /_\ /_\
’ \ ’ \ ’ \ ’ \ 1 \ 1 \ ’ \ ’ \
1 (N o Vo [ [ [ Vo 1
A ’ \ ;N ;N ;N ;N ;N ;N ’
N -, N -’ N ’ N -, A s A s N s N -,
~ - ~ - ~ - ~ - ~ - ~ - ~ - ~ -
/-\ /-\ f-\ /-\ f-\ /_\ /-\ /_\
’ \ ’ \ ’ \ ’ \ ; \ 1 \ ’ \ ’ \
1 (N o Vo [ o [ Vo 1
A i} \ ;N ;N ;7\ A s\ ;) ’
N , N -’ N ’ N -’ A ’ A s N s N .
~ - ~ - ~ - ~ - ~ - ~ - ~ - ~ -
/_\ /-\ f-\ /-\ f-\ /_\ /_\ /_\
’ \ ’ \ ’ \ ’ \ ; \ 1 \ ’ \ ’ \
1 Vo o Vo (| o [ [ 1
\ ’ \ ;N ;Y s\ ;N ;N ;N ’
N , N -’ N ’ N -’ N ’ A s N P N .
~ - ~ - ~ - ~ - ~ - ~ - ~ - ~ -
/_\ /_\ /-\ /_\ /-\ /-\ /-\ /_\
’ \ ’ \ ; \ ’ \ ; \ ; \ ’ \ ’ \
1 Vo [ Vo [ (I (I (T 1
\ ] \ s\ ] \ ;0\ 7\ ;7\ ;7\ ’

N 4 S P N \

A23 RFU DQ2 Vo, DQ5 DQ6 DQ14 WE#

RFU Ve Ve Vo DQI3 VSS DQ7 A4

Notes: 1. A1 is the least significant address bit.
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256Mb and 512Mb (256Mb/256Mb),
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Pinouts and Ballouts

A24 is valid for 256Mb densities and above; otherwise, it is a no connect (NC).
A25 is valid for 512Mb densities; otherwise, it is a no connect.

One dimple on package denotes A1 pin, which will always be in the upper-left corner of
the package, in reference to the product mark.
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Figure 10: QUAD+ MCP Ballout

Pin 1

256Mb and 512Mb (256Mb/256Mb),

P30-65nm
Pinouts and Ballouts

4 5 6 7 8
Depop Depop Depop D D A
VSS VCC VCC A A B
N
vss \\\RRU\| CLK A p c
@@ R it
VPP &\&\w\x\ %\E&\\%{E\ N : D
WP# ADV# A20 A10 A E
NN
N
FU\\| RsT# WE# A8 A14 A16 F
DQ10 DQ5 DQ13 WAIT F2-CE# G
AREUARY DQ3 DQ12 DQ14 DQ7 F2-OE# H
nnng
niiiinnm
N
J N\ \RRU\[ F1-0E# | DQo DQ11 DQ4 DQ6 pais | veea J
K ~-c2 AhRIMMHEmsmtiecminiitaaNe vee oo NOON K
T NTN
L VSS VSS VCCQ VCC VSS VSS VSS VSS L
M Depop Depop Depop Depop M
1 2 3 4 5 6 7 8
Top View - Ball Side Down
Control Signals
Leqends : De-Populated Ball Address
—-£0ends:  Thmm Reserved for Future Use Data
Do Not Use | Power/Ground
Notes: 1. A23isvalid for 256Mb densities and above; otherwise, it is a no connect.
2. A24is valid for 512Mb densities and above; otherwise, it is a no connect.
3. F2-CE# and F2-OE# are no connect for all densities.
4. AO is LSB for Address.
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Signal Descriptions

Table 7: TSOP and Easy BGA Signal Descriptions

Symbol Type Name and Function

A[MAX:1] Input Address inputs: Device address inputs.
Note: Unused active address pins should not be left floating; tie them to V¢cq or Vss ac-
cording to specific design requirements.

ADV# Input Address valid: Active LOW input. During synchronous READ operations, addresses are
latched on the rising edge of ADV#, or on the next valid CLK edge with ADV# LOW, which-
ever occurs first. In asynchronous mode, the address is latched when ADV# goes HIGH or
continuously flows through if ADV# is held LOW.

Note: Designs not using ADV# must tie it to Vs to allow addresses to flow through.

CE# Input Chip enable: Active LOW input. CE# LOW selects the associated die. When asserted, inter-
nal control logic, input buffers, decoders, and sense amplifiers are active. When de-asser-
ted, the associated die is deselected, power is reduced to standby levels, data and wait
outputs are placed in High-Z.

Note: CE# must be driven HIGH when device is not in use.

CLK Input Clock: Synchronizes the device with the system bus frequency in synchronous-read mode.
During synchronous READs, addresses are latched on the rising edge of ADV#, or on the
next valid CLK edge with ADV# LOW, whichever occurs first.

Note:Designs not using CLK for synchronous read mode must tie it to Vccq or Vsg.

OE# Input Output enable: Active LOW input. OE# LOW enables the device's output data buffers
during READ cycles. OE# HIGH places the data outputs and WAIT in High-Z.
RST# Input Reset: Active LOW input. RST# resets internal automation and inhibits WRITE operations.

This provides data protection during power transitions. RST# HIGH enables normal opera-
tion. Exit from reset places the device in asynchronous read array mode.

WP# Input Write protect: Active LOW input. WP# LOW enables the lock-down mechanism. Blocks in
lock-down cannot be unlocked with the Unlock command. WP# HIGH overrides the lock-
down function enabling blocks to be erased or programmed using software commands.
Note: Designs not using WP# for protection could tie it to Vccq or Vgs without additional
capacitor.

WE# Input Write enable: Active LOW input. WE# controls writes to the device. Address and data are
latched on the rising edge of WE# or CE#, whichever occurs first.

Vpp Power/Input |Erase and program power: A valid voltage on this pin allows erasing or programming.
Memory contents cannot be altered when Vpp < Vpp k. Block erase and program at invalid
Vpp voltages should not be attempted.

Set Vpp = Vpp, for in-system PROGRAM and ERASE operations. To accommodate resistor or

diode drops from the system supply, the V| level of Vpp can be as low as Vpp| min - Vpp must
remain above Vpp| min to perform in-system modification. Vpp may be 0V during READ op-

erations.

Vpp can be connected to 9V for a cumulative total not to exceed 80 hours. Extended use of
this pin at 9V may reduce block cycling capability.

DQI[15:0] Input/Output |Data input/output: Inputs data and commands during WRITE cycles; outputs data during
memory, status register, protection register, and read configuration register reads. Data
balls float when the CE# or OE# are de-asserted. Data is internally latched during writes.
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256Mb and 512Mb (256Mb/256Mb),
P30-65nm
Signal Descriptions

Aicron

Table 7: TSOP and Easy BGA Signal Descriptions (Continued)

Symbol Type Name and Function
WAIT Output Wait: Indicates data valid in synchronous array or non-array burst reads. Read configura-
tion register bit 10 (RCR.10, WT) determines its polarity when asserted. This signal's active
output is Vg, or Voy when CE# and OE# are V.. WAIT is High-Z if CE# or OE# is V4.
¢ In synchronous array or non-array read modes, this signal indicates invalid data when as-
serted and valid data when de-asserted.
¢ In asynchronous page mode, and all write modes, this signal is de-asserted.
Ve Power Device core power supply: Core (logic) source voltage. Writes to the array are inhibited
when V¢c £V ko. Operations at invalid V¢ voltages should not be attempted.
Vceq Power Output power supply: Output-driver source voltage.
Vsg Power Ground: Connect to system ground. Do not float any Vss connection.
RFU — Reserved for future use: Reserved by Micron for future device functionality and en-
hancement. These should be treated in the same way as a DU signal.
DU — Do not use: Do not connect to any other signal, or power supply; must be left floating.
NC — No connect: No internal connection; can be driven or floated.

Table 8: QUAD+ SCSP Signal Descriptions

Symbol

Type

Name and Function

A[MAX:0]

Input

Address inputs: Device address inputs. 256Mb: A[23:0]; 512Mb: A[24:0]. Note: The virtual
selection of the 256Mb top parameter die in the dual-die 512Mb configuration is accom-
plished by setting A24 HIGH.

Note: The address pins unused in design should not be left floating; tie them to V¢cq or
Vss according to specific design requirements. Note: When handling the QUAD + SCSP
package, note that LSB is AQ; address conversion is necessary.

ADV#

Input

Address valid: Active LOW input. During synchronous READ operations, addresses are
latched on the rising edge of ADV#, or on the next valid CLK edge with ADV# LOW, which-
ever occurs first.

In asynchronous mode, the address is latched when ADV# goes HIGH or continuously flows
through if ADV# is held LOW.
Note: Designs not using ADV# must tie it to Vs to allow addresses to flow through.

F1-CE#

Input

Flash chip enable: Active LOW input. F1-CE# LOW selects the associated die. When asser-
ted, internal control logic, input buffers, decoders, and sense amplifiers are active. When
de-asserted, the associated die is deselected, power is reduced to standby levels, data and
wait outputs are placed in High-Z.

Note: F1-CE# must be driven HIGH when device is not in use.

CLK

Input

Clock: Synchronizes the device with the system bus frequency in synchronous-read mode.
During synchronous READ operations, addresses are latched on the rising edge of ADV#,
or on the next valid CLK edge with ADV# LOW, whichever occurs first.

Note: Designs not using CLK for synchronous read mode must tie it to V¢cq or Vss.

F1-OE#

Input

Output enable: Active LOW input. F1-OE# LOW enables the device's output data buffers
during READ cycles. F1-OE# HIGH places the data outputs and wait in High-Z.
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Table 8: QUAD+ SCSP Signal Descriptions (Continued)

256Mb and 512Mb (256Mb/256Mb),
P30-65nm
Signal Descriptions

Symbol

Type

Name and Function

RST#

Input

Reset: Active LOW input. RST# resets internal automation and inhibits WRITE operations.
This provides data protection during power transitions. RST# HIGH enables normal opera-
tion. Exit from reset places the device in asynchronous read array mode.

WE#

Input

Write enable: Active LOW input. WE# controls writes to the device. Address and data are
latched on the rising edge of WE# or CE#, whichever occurs first.

WP#

Input

Write protect: Active LOW input. WP# LOW enables the lock-down mechanism. Blocks in
lock-down cannot be unlocked with the UNLOCK command. WP# HIGH overrides the lock-
down function enabling blocks to be erased or programmed using software commands.
Note: Designs not using WP# for protection could tie it to Vccq or Vss without additional
capacitor.

Power/Input

Erase and program power: A valid voltage on this pin allows erasing or programming.
Memory contents cannot be altered when Vpp < Vpp k. Block erase and program at invalid
Vpp voltages should not be attempted.

Set Vpp = Vpp, for in-system PROGRAM and ERASE operations. To accommodate resistor or
diode drops from the system supply, the V| level of Vpp can be as low as Vpp min - Vpp must
remain above Vpp| min to perform in-system flash modification. Vpp may be 0V during READ
operations.

Vppy €an be applied to main blocks for 1000 cycles maximum and to parameter blocks for
2500 cycles. Vpp can be connected to 9V for a cumulative total not to exceed 80 hours. Ex-
tended use of this pin at 9V may reduce block cycling capability.

DQ[15:0]

Input/Output

Data input/output: Inputs data and commands during WRITE cycles; outputs data during
memo