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Adicron

512Mb, Twin-Quad 1/O Serial Flash Memory

Features
Micron Serial NOR Flash Memory
3V, Twin-Quad 1/0, 4KB, 32KB, 64KB, Sector Erase
MT25TL512
Features Options Marking
. . * Voltage
¢ Stacked device (two 256Mb die) — 2736V L
¢ SPI-compatible serial bus interface « Density
* Single and double transfer rate (STR/DTR) — 512Mb 512
* Clock frequency * Device stacking
— 133 MHz (MAX) for all protocols in STR _ B=2dieand 1 $#pin B
— 90 MHz (MAX) for all protocols in DTR _ H-=2dieand 2 S# pins H
¢ Dual/quad I/0 instruction provides increased « Device generation B
throughput up to 90 MB/s for each die correspond- « Die revision A
ing to 180 MB/s for the twin-quad device « Pin configuration
¢ Supported protocols in both STR and DTR — RESET# and HOLD# 8
— Extended I/0 protocol e Sector Size
— Dual I/0 protocol _ G64KB E
— Quad V O protocol » Packages - JEDEC-standard, RoHS-
¢ Execute-in-place (XIP) compliant
¢ PROGRAM/ERASE SUSPEND operations — 16-pin SOP2, 300 mils body width SF
* Volatile and nonvolatile configuration settings (SO16W)
* Softwarereset ~ 24-ball T-PBGA, 05/6mm x 8mm 12
¢ Additional reset pin for selected part numbers (TBGA24)
* 3-byte and 4-byte addressability mode supported « Security Features
* Dedicated 64-byte OTP area outside main memory _ Standard 0
— Readable and user-lockable « Special options
— Permanent lock with PROGRAM OTP command _ Standard S
* FErase capability _ Automotive A
— Die erase . . ¢ Operating temperature range
— Sector erase 64KB uniform granularity — From -40°C to +85°C IT
— Subsector erase 4KB, 32KB granularity — From —-40°C to +105°C AT

Security and write protection

— Volatile and nonvolatile locking and software
write protection for each 64KB sector

— Nonvolatile configuration locking

— Password protection

— Hardware write protection: nonvolatile bits
(BP[3:0] and TB) define protected area size

— Program/erase protection during power-up

— CRC detects accidental changes to raw data

Electronic signature

— JEDEC-standard 3-byte signature (BA19h)

— Extended device ID: two additional bytes identify
device factory options

JESD47H-compliant

— Minimum 100,000 ERASE cycles per sector

— Data retention: 20 years (TYP)
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Features

Part Number Ordering

Micron Serial NOR Flash devices are available in different configurations and densities. Verify valid part numbers
by using Micron’s part catalog search at www.micron.com. To compare features and specifications by device type,
visit www.micron.com/products. Contact the factory for devices not found.

Figure 1: Part Number Ordering Information

MT 25T L xxx B BA 1 E SF-0 S IT ES

Micron Technology J L Production Status
) Blank = Production
Part Family ES = Engineering samples
25T = Twin Quad Serial NOR Flash QS = Qualification Samples
Voltage
L=27-3.6V Operating Temperature
U=1.7-2.0v IT =-40°C to +85°C
) AT =—-40°C to +105°C (Grade 2 AEC-Q100)
Density
256 = 256Mb (32MB)
512 = 512Mb (64MB) Special Options
01G = 1Gb (128GB) S = Standard
A = Automotive quality
Security Features
0 = Standard default security
Stack Package Codes
B = 2 die/1 S# 12 = 24-ball T-PBGA, 05/6 x 8mm (5 x 5 array)
H =2 die/2 S# SF = 16-pin SOP2, 300 mil
Device Generation Sector size
A = 1st generation E = 64KB sectors, 4KB and 32KB sub-sectors
B = 2nd generation
Die Revision Pin Configuration Option
A=Rev. A 1 =HOLD# pin
B =Rev.B 3 = RESET# pin

8 = RESET# and HOLD# pins

PDF: 09005aef86110ec2 2 Micron Technology, Inc. reserves the right to change products or specifications without notice.
mt25t-qljs-L512-xBA-xxT.pdf - Rev. G 06/16 EN © 2014 Micron Technology, Inc. All rights reserved.



A{‘!? ICron 512Mb, Twin-Quad /O Serial Flash Memory

Features

Contents
|1 (ol B LT od w1 0 £ (o) « E PP P PSPPI 8
330001 B F: T=a 211 s LU T OO P TP PP PPN 9
Advanced SeCUTity PrOTECTION .........uuuuuuimiuiiiiiiiiiiiiiiiieieie ettt enesenenenenes 10
Device LOGIC DIAGTAIM .....ceiiiuiiiiiiiiieeiiie ettt ettt e ettt e ettt e e e eebae e e eeera s e eeena s eeeanaeseeeanaeseeeananseees 11
SIGNAL ASSIGNITIEIILS ... e e s e e e e e e s e s e s e e e s e s e s e s e s e e e s e s e s e e e eeaeaeae s neaeneneaeaenes 12
SIGNAI DESCIIPTIONS ..o e e e s e e e e e e e s e e e e e s e s e e e s e s e e e s e s e s e se e e e e se s neneaenenenenes 15
Package Dimensions — Package Code: SF ... 16
Package Dimensions — Package Code: 12 .........cooiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt 17
Memory Map — 256MD DENSILY .eevuruuiieieeiiiiiiiiiiieee ettt e e e ettt ee e e e e et tettbba e e e e eeeteeabbaaaaeeeeeeeetnranaaeaeeereees 18
STATUS REGISTET ..eeeviiiiiiiiiiiiiii et e e e et e e e e e s e b s 19
BIOCK ProteCtion SETHIIES ..ccceiiiiiiiiiiiiiiiiiiiiiiiiieiii ettt ettt ettt ettt et et et et et e e et et e e e e e e eeeeeeeees 20
FIag Statis REZISTET ...ccceeiiiiiiiiiiiiiiiiiiiiiiiii ittt ettt ettt ettt et et e e et et e e et e e et e e e e e e eeeeeees 21
Extended AAIEsS REGISTET ......ccceeiiiiuiiieeiiiiiiiiie ettt e e e e e ettt e e e e e et tettbba e s e e eeeteettbaa s e eeeeeeesssnaaaeeeeeneees 22
Internal Configuration REZISTET ..........ccoiiiiiiiiiiiiiiiiiiiiiii et 23
Nonvolatile Configuration REGISTET ..........cciiiiiiiiiiiiiiiiiiiiii e 24
Volatile Configuration REGISLET ............uuuumummimmiiiiiiiiiiiiiii ettt esesesenenenenenenes 26
Supported CIOCK FTEQUENICIES .....coeeeieeeieeeeeeeee e e e 27
Enhanced Volatile Configuration REGISTET ............ccoiiiiiiiiiiiiiiiiiiiiiii e 29
SECUTILY REGISTEIS ....iiiiiiiiiiiiiiiii i et e e e et e e e e s e s 30
Sector Protection Security REGISTET .........cooiiiiiiiiiiiiiiiiiiiiiiiii e 31
Nonvolatile and Volatile Sector LOCk Bits SECUTTLY ........ccciiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeee e 32
Volatile Lock Bit SECUTIty REGISTET ........euuumiiiiiiiiiiiiiiiiiiiei e eeenenenenes 32
DEVICE ID DIALA ....eiiiiiiiiiiiiii ittt e et e e e e e e et et bbb s e e eseaes 33
Serial Flash Discovery Parameter Data .......ccoeeeeeeieieieeeieeeeeeeeeeeeeeeeeeeee e 34
Command DefiNitions ......ceeeeeeeeeeieeeeeee e 35
SOftware RESET OPEIALIONS ...cceeeeeeeeieieieieieieee e e e e e e e e e s e s e e e s e s e e e s e e e e e s s e e s e s seseneneeenenes 41
RESET ENABLE and RESET MEMORY COMIMANGS ....cccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieieteeeteteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenes 41
READ ID OPETALIONS ...cvvvuuiiiiiiiiiiiiiiii ettt e ettt e e e e e et et bbb s e s e e e sesab s s e s e e e s e saaanaas s eaasanns 42
READ ID and MULTIPLE I/0 READ ID COmMMANAS ...ccceeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieteteieteteeeteeeeeeeteeeeeterereeerererens 42
READ SERIAL FLASH DISCOVERY PARAMETER OPEeTation ..........cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieneieeeeeeeneneeeeeees 43
READ SERIAL FLASH DISCOVERY PARAMETER Command .........c.cccoeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieeeneeeeeneeeeeeenene 43
READ MEMORY Operations TilMiNgES .........cooiuiiiiiiiiiiiiiiiii ittt e s saaa s eeneens 44
4-BYTE READ MEMORY OPETALIONS ....uuiiiiiiiiiiiiiiiiiiiiiiiiii ettt e e st e s e e e s e saaaaa e s e e enenes 50
WRITE ENABLE/DISABLE OPETALIONS ....cuuuuiiiiiiiiiiiiiiiiiiiieiiiiiii ettt e et e s tas s e eeeesaaanaaes 51
READ REGISTER OPETALIONS ....coiiiiiiiiiiiiiiiiiiiiiiie ettt e e e st s aa s s e e e s e saaaaa s s e e enanes 52
WRITE REGISTER OPEIALTIOIS ...uuuuniiiiiiiiiiiiiiiiiiiiiiiiiie ettt e et ab e e e e s et e s s e e e eesasanaaes 53
CLEAR FLAG STATUS REGISTER OPEIAtiON .....cccvuuuiiiiiiiiiiiiiiiiiiiiieiiiiiiie ettt e e s s 55
PROGRAM OPEIALTIOIIS .evuuuiiiiiiiiiiiiiiii ittt ettt e et e b e e e e et e bbb s e s e e e sesab s s e s e e esesaaanaas e seaasanns 56
4-BYTE PROGRAM OPETALTIONS ...covvvuuiiiiiiiiiiiiiiiie ettt ettt e e et et aa s s e e e s e saaaaa e s e e enenns 57
PROGRAM Operations TIMIINGS ........uiiiiiiiiiiiiiiii ittt e e s et aaa e e e eseaes 58
ERASE OPETALIONS ...ceiiiiiiiiiiiiiiiiiiiiii ettt e ettt a e e e e et et bbb s e s e e et e saaaa s s s e e et e saaaaaa e s esenanns 61
SUSPEND/RESUME OPETAtIONS ...cciiiiiiiiiiiiiiiiiiiiiii ettt e et e e e e et s s e e e e e e sasaaaaa e 63
PROGRAM/ERASE SUSPEND OPEIATIONS ...cccvvuuiiiiiiiiiiiiiiiiiiie ittt e et e e e e s s saaa s 63
PROGRAM/ERASE RESUME OPEIAtIONS .....cccvvuiiiiiiiiiiiiiiiiii ittt e e e s e 63
ONE-TIME PROGRAMMABLE OPEIAtiONS .....ccoiiiiiiiiiiiiiiiiiiiii ettt e e e et s e e e e e s e saaa s 65
READ OTP ARRAY COMIMANA ..cceiiiiiiiiiiiiiiiiiiiiiiiiieiit ittt ettt ettt ettt ettt ettt et et e e et et et et et et et et eteeeeeeeeeeeeeeeeeeeees 65
PROGRAM OTP ARRAY COMMANA ..ceeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeei ettt ettt ettt et ettt et et et et et et e e et eeeeeeeeeeeeeeeeeeeeeees 65
ADDRESS MODE OPEIALIOIS ...uuuuiiiiiiiiiiiiiiiii ittt ettt ettt e e e s et aa e s e e e s et aban s e e eeesaaanaaes 67
QUAD PROTOCOL OPETALIONS ....cceiiiiiiiiiiiiiiiiiiiiiiiie ettt e et e e e et s b s e e e e st aaba s e s e e e saaaaaaaa e eas 67
ENTER or RESET QUAD INPUT/OUTPUT MODE Command .........cccceeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiereneneneeeeeneeenenes 67
PDF: 09005af86110ec2 3 Micron Technology, Inc. reserves the right to change products or specifications without notice.

mt25t-qljs-L512-xBA-xxT.pdf - Rev. G 06/16 EN © 2014 Micron Technology, Inc. All rights reserved.



(y? ICron 512Mb, Twin-Quad /O Serial Flash Memory

Features

CYCLIC REDUNDANCY CHECK OPETATIONS ..uutettruunretiiiieettiiieeetttieeettiuieetttuaeeettsuaeertsnaseresnnseremnsseremnnesenenns 68
SEALE TADIE ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeneneaeaenes 70
KIP IMOQE ...ttt e bbb e et et enenane 71
Activate or Terminate XIP Using Volatile Configuration REIStET ...........cccuiiiuiiiiiiiiiiiiiiiiiiiie e eeeeeeiiiiiie e e eeeeeens 71
Activate or Terminate XIP Using Nonvolatile Configuration Register .............ccoeeiiiiiiiiiiiiiiiiinriiiiiiiiiiiieeeeeeeeeens 71
Confirmation Bit Settings Required to Activate or Terminate XIP .............cceereiiiiiiiiiiiiinneeeeeriiiiiiirneeeeeeeeneenenns 72
Terminating XIP After a Controller and MemoOTy RESET ........evviiiiiiiiiiiiiiiereeiieiiiiiiiee e eeeeettiirse e e eeeerabbiae e 72
POWET-UDP aNd POWET-DIOWIL ....oiiiiiiiiiiieieeetiiiiiiiiie e e e e e eettiiiee e e e e e etetattaeseeeeeeetttaaaaaseseeeeeessannnseseeeeessssnnnnsesearenss 73
Power-Up and POWer-DoWn REQUITEIMENTS .......uuuireiiiiiiiiiiiiiineeeeeeetiiiiiineeeeerettiiiiseseeeeetaneaiaeseseeessessennesees 73
Power Loss and INterface RESCUE ...........cooiiiiiiiiiiiiiiiiiiiiiiiii e 75
RECOVETY .ottt et et e et e et e et e eaa et aie e eta e eanasetaaeenanerananas 75
POWET LOSS RECOVEIY ...ttt ettt ettt et e et et e e et e eana s etaaeeeaneeananes 75
INTErface RESCUE ...ccooiiiiiiiiiiiiiiiiii e 75
INTtHAl AELIVETY STATUS tevvvvvuiiieeeiiiiiiiiiieee e et etttiiiiee e e e e e eeetttbi e s e e eeeeettabta e seeeeeartstaannseseeasssssannnnseseeessessannnnseees 76
Absolute Ratings and Operating CONAItIONS .........ccuuuuuuieririiiiiiiiiiie et eeeettiiire e e e e eeeetiiie s e e eeeeeereaaaaeseeeeessesnanns 77
DC Characteristics and Operating CONAITIONS .........ceeeviiiiiuiiereeeeeiiiiiiiie e eeeetetiiiieeeeeeeteeuteanaeseeereesmennnnneeseereens 79
AC Characteristics and Operating CONAITIONS .......cuuuuuuuierirereiiiiiiiie e eeeettiiiire e eeeetettieaaaeeeeererrtenaaeseseresresmnnns 81
AC RESET SPECIICATIONS ..iiiiiiiiiiiiiieeeeetiiiiiieee et e ettt ttiiere e e e et etttbbi e s e e eeetttataaa e eeeeeteestsanaaeseeeeessssnsnnsseseeenssssnnns 83
Program/Erase SPECITICATIONS ....c.uuuuuuiiiiiiiiiiiiiiieee e ee ettt e e e ettt e e e e e e tetabbaeeseeeeeeeattaaseseeeeeesssnnnnasaeeaaeens 86
REVISTION HISTOTY ...ueeiiiieeiiiiet ettt ettt ettt e e ettt e e e ttb e e e teba e e ettaa e e eetba e e eeaaa e aesnan e eeenaneeaeananeeesnanns 87
LA A C I 117 L PR POUPPRTPPRPRt 87
REVLE — 04716 ettt et ettt et e et e et et et e et e e et e et e ta e eaa e rana e 87
REV.E — 03716 ettt et et ettt et ettt e ettt et e e et et e e ta e eaa e eana s 87
ROV DD 02716 ettt e et ettt et e et et et et e et et et e e an e ta e eaa e eana s 87
REV. € — 12/ 15 ettt ettt ettt et e et e et s et et e et e e et e et e e ta e eba e eana s 87
AT S e 0 ) T PP PPPOPPPRTPPRPRt 87
REVLA = L2714 ottt et ettt et e e e et e et et et e et et et e an s e ta e eaa e rana s 87

PDF: 09005aef86110ec2 4 Micron Technology, Inc. reserves the right to change products or specifications without notice.

mt25t-qljs-L512-xBA-xxT.pdf - Rev. G 06/16 EN © 2014 Micron Technology, Inc. All rights reserved.



A((/'? ICron 512Mb, Twin-Quad /O Serial Flash Memory

Features

List of Figures

Figure 1: Part Number Ordering INformation ............ccccciiiiiiiiiiiiiiiieeeeeeeeee 2
Figure 2: Block Diagram — FIash DI€ 1 ......ccooiiiiiiiiiiiiiiiiiiiiiie ettt e e e e e ettt e e e e e e eeeebbba e e e eeaeeeens 9
Figure 3: Block Diagram — FIash DI€ 2 ......ccoeiiiiiiiiiiiiiiiiiiiiiie ettt e e e ettt e s e e e e eeeebbbae e e e eeeeeees 10
Figure 4: Logic Diagram — Separate Chip-Select and Clock Signals ...........cccccccciiiiiiiiiiiiiee 11
Figure 5: Logic Diagram — Shared Chip-Select and Clock Signals ..........ccccccccciiiiiiiiiiiiiiiieee, 11
Figure 6: 16-Pin, Plastic Small Outline — SO16 (Top View) (Single Chip-Select and Clock) ...........cccccvuuiereerienees 12
Figure 7: 16-Pin, Plastic Small Outline — SO16 (Top View) (Dual Chip-Select and Clock) ...........cccccevvvuiiernereenees 12
Figure 8: 24-Ball TBGA -5 x 5 (Balls Down) (Single Chip-Select and Clock) ..........coooeiiiiiiiiiiinniiiiiiiiiiiiineeeceeees 13
Figure 9: 24-Ball TBGA -5 x5 (Balls Down) (Double Chip-Select and Clock) ........ccccoeiiiiiiiiiiinriiiiiiiiiiiiieneeeeeeees 14
Figure 10: 16-Pin SOP2 —300 mils Body Width ...t 16
Figure 11: 24-Ball T-PBGA (5 x 5 ball grid array) — 6mm X 8INIM .......ccooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieieneeeeeeeeeeeeeeeeeee 17
Figure 12: Memory AITay SEZIMEIITS ........ccciiiiiiuiiiiiiiiiiiiiii ettt e e ettt aa e s e e e s e saaaa e e e e esenns 22
Figure 13: Internal Configuration REGISTET ............ccoiiiiiiiiiiiiiiiiiiiiiiiiii e 23
Figure 14: Sector and Password PrOteCTION .............coiiiiiiiiiiiiiiiiiiiiiiiiiiiii e 30
Figure 15: RESET ENABLE and RESET MEMORY Command ..........cccccceiiiiiiiiiiiiiiiiiiiiiiiiiieneeeeeeeeeeeeeeeeee 41
Figure 16: READ ID and MULTIPLE I/O READ ID Commands ...........cceeeiiiiiiiiiiiiiiiiiiiiiiiiieiiieieieienenenerenereeeeeeeens 42
Figure 17: READ SERIAL FLASH DISCOVERY PARAMETER Command —5Ah ........ccccccciiiiiiiiiiii. 43
Figure 18: READ — 030/ 1303 ...ooiiiiiiiiiiie ettt ettt ettt et et e et e e s ae e et e e saeeenbeesseeenneenneas 44
Figure 19: FAST READ — 0Bh/0CRS .......oiiiiiiiiiiiieiie ettt ettt et et e et e st e eabeesneeenbeenneas 44
Figure 20: DUAL OUTPUT FAST READ —3Bh/3Ch3 ......ccciiiiiiiiiiiieie et 45
Figure 21: DUAL INPUT/OUTPUT FAST READ —BBh/BCh3 ......ccociiiiiiiiiiiiiecie et 45
Figure 22: QUAD OUTPUT FAST READ — 6Bh/B6CH3 ......ccuiiiiiiiiiiiiieiie ettt 46
Figure 23: QUAD INPUT/OUTPUT FAST READ — EBh/ECh3 ......ccciiiiiiiiiiiiieie et 46
Figure 24: QUAD INPUT/OUTPUTWORD READ — E7h3 ..ottt 47
Figure 25: DTR FAST READ — ODh/OERS ......ouiiiiiiiiiiii ettt ettt ettt ettt et e et esseeennee e 47
Figure 26: DTR DUAL OUTPUT FAST READ —3Dh3 .....coiiiiiiiiiiiiiiciet ettt e 48
Figure 27: DTR DUAL INPUT/OUTPUT FAST READ —BDh3 ......cooiiiiiiiiiiiiiieie et 48
Figure 28: DTR QUAD OUTPUT FAST READ — 6Dh3 ......ccuiiiiiiiiiiiieiie sttt ettt 49
Figure 29: DTR QUAD INPUT/OUTPUT FAST READ —EDh3 ......ccoiiiiiiiiiiiiiieiit ettt 49
Figure 30: WRITE ENABLE and WRITE DISABLE Timing .........ccccoiiiiiiiiiiiiiiiiiieneeeeeeeeeeeeeeeeee 51
Figure 31: READ REGISTER TIIMING ......cooiiiiiiiiiiiiiiiiiiiiiiii ettt saaa e e e eeeaes 52
Figure 32: WRITE REGISTER TIIMING ......ccoiiiiiiiiiiiiiiiiiiiiiiii e neees 54
Figure 33: CLEAR FLAG STATUS REGISTER TiIMiNE ......cccuviiiiiiiiiiiiiiiiiiiiiiiiiii et 55
Figure 34: PAGE PROGRAM COMIMANG ...coiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeee ettt ettt ettt e e e e et et e e e e e e e e e e e eeeeeees 58
Figure 35: DUAL INPUT FAST PROGRAM COMMANA ....cceeeiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieieieieeeteeeteteeeeeeeeeterereeeeeeeeeeeeens 58
Figure 36: EXTENDED DUAL INPUT FAST PROGRAM Command .........cccceeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiieniienereneneneeenenes 59
Figure 37: QUAD INPUT FAST PROGRAM CommMand .........ccccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieieteeeeeeeeeneeeeeeeeeeeeeeeeeees 59
Figure 38: EXTENDED QUAD INPUT FAST PROGRAM Command .........c.ccceeieiiiiiiiiiiiiiiiiiiiiiiieiiieieienenerereeenenenes 60
Figure 39: SUBSECTOR and SECTOR ERASE TimiNg .......cccooiiiiiiiiiiiiiiiiiiiiiececereneeeeeeeeeeeeeeeeee 62
Figure 40: 256Mb BULK ERASE TIIIIIIE ...eeieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiei ettt ettt ettt ettt et e e e e e e e e e e e e 62
Figure 41: PROGRAM/ERASE SUSPEND or RESUME Timing ..........cccooiiiiiiiiiiiiiiiiniiiiiiii s 64
Figure 42: READ OTP COMMANA ....coooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiee ettt ettt ettt ettt ettt et et et et e e e e e e e e e e e e eeeeeees 65
Figure 43: PROGRAM OTP COomMANA .....cccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiee ittt ettt ettt ettt et et et et e e e e e e e e e e eeeeeeeees 66
Figure 44: XIP Mode Directly After POWET-O1 ........cooiiiiiiiiiiiiiiiiiiiiiiii e 71
Figure 45: POWeTr-Up TIMING .....cooutiiiiiiiiiiiiiiiiii e e st aaa e e e eeeaes 74
Figure 46: AC Timing Input/Output Reference Levels ............ccccccciiiiiiiiiiiiiiceneeeeee 78
Figure 47: Reset AC Timing During PROGRAM 01 ERASE CYCIe ........cccoeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiicieneeeeeeee 84
Figure 48: Reset Enable and Reset MemoOTy TilMiNgG ......c..uuuieieiiiiiiiiiiiiiiee ettt eeeeeeiiise e e e e ereetabiie e e eeeeeeens 84
Figure 49: Serial INPUt TIMIINE . .coooviiiiiiiiiiiiiiiiiiii e 84
Figure 50: Write Protect Setup and Hold During WRITE STATUS REGISTER Operation (SRWD =1) .........c........ 85
PDF: 09005af86110ec2 5 Micron Technology, Inc. reserves the right to change products or specifications without notice.

mt25t-qljs-L512-xBA-xxT.pdf - Rev. G 06/16 EN

© 2014 Micron Technology, Inc. All rights reserved.



(p/'? ICron 512Mb, Twin-Quad /O Serial Flash Memory

Features

Figure 51: Hold Timing .................
Figure 52: Output Timing

PDF: 09005aef86110ec2 6 Micron Technology, Inc. reserves the right to change products or specifications without notice.
mt25t-qljs-L512-xBA-xxT.pdf - Rev. G 06/16 EN © 2014 Micron Technology, Inc. All rights reserved.



A{‘!? ICron 512Mb, Twin-Quad /O Serial Flash Memory

Features

List of Tables

Table 1: SigNal DESCIIPTIONIS ..eieiiiiiiiiiiiiiiiiiiiiiii ettt ettt et et e e et et e e et e e e e e e e e e e eeeeeees 15
BT o) (S A eTor o) &1 Lo 1 10 TN 18
Table 31 Statts REGISTET ....ccciiiiiiiiiiiiiiiiiiiiii et 19
Table 4: PrOteCTOA ATE@ ....coeviiiiiiiiiiiiiiiiiiiiiiiiii ettt ettt ettt e e e e e e eeees 20
Table 5: Flag Statts REGISTT .......ccoiiiiiiiiiiiiiiiiiiiiiiiiii e 21
Table 6: Extended Address REGISTET ........ccouiiiiuuiiieiiiiiiiiiiie e ettt e e e et ettt e e e e e e eteettbae e e e eeereetnbaaaaeeeeeneees 22
Table 7: Nonvolatile Configuration REGISTET ............cooiiiiiiiiiiiiiiiiiiiiiii e 24
Table 8: Volatile Configuration ReGISTET ..........cccooiiiiiiiiiiiiiiiiiiiiiiii e 26
Table 9: Sequence of Bytes DUIINGWIAD ...cccooiiiiiiiiiiiiiiiiiiiiiiiii e 26
Table 10: Clock Frequencies — STR (i1 MHZ) ......uiiiiiiiiiiiiiiieie ettt e e e e e et ettbe s e e e e ereetbbiae e e eeeeeeens 27
Table 11: Clock Frequencies — DTR (i MHZ) .....ccoiiiiiiiiiiiiiiiiee ettt e e e e ettt e e e e e eeeees 28
Table 12: Enhanced Volatile Configuration RegiSter ............ccccccciiiiiiiiiiiiiiiiiiiiiiieeeeeeeeee 29
Table 13: Sector Protection REGISTET .........ccciiiiiiiiiiiiiiiiiiiiiiiiiii e 31
Table 14: Global Freeze Bit .........ccoooiiiiiiiiiiiiiiiiiiii e 31
Table 15: Nonvolatile and Volatile LOCK Bits ..........ccoooiiiiiiiiiiiiiiiiieeeeeeeeee 32
Table 16: Volatile LOCK Bit REZISTET ......cccciiiiiiiiiiieieeiiiiieiiiie ettt e ettt e e e e e e eteettbie e e e eeereebnbnaeeeeaeneees 32
Table 17: DevVICe ID DAt .....cccoiiiiiiiiiiiiiiiiiiiiiiiiiii ettt ettt ettt et et et et et e e et e e e e e e eeeeeees 33
Table 18: Extended Device ID Data, FirSt BYLE .......cccciiiiiiiiiiieiiiiiiiiiiiie ettt e e et e e e e eeeees 33
Table 19: Extended Device ID, SECONA BYTE ........ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e 33
Table 20: ComMMANA ST ....oooiiiiiiiiiiiiiiiiiiiiii ettt ettt ettt et et ettt e e e e e e e e et et e e e e eeeees 35
Table 21: RESET ENABLE and RESET MEMORY OPETations ..........cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieienerenereneeeneeeeenes 41
Table 22: READ ID and MULTIPLE I/O READ ID OPETIatiOns .........cccceieiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieieteieneneneieneeeeeeeneees 42
Table 23: 4-BYTE READ MEMORY OPETAtiONS .....ccceeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeieteteeeeeeeeeteteeeeeteeereeeeeeeeeeeeeeeeeees 50
Table 24: WRITE ENABLE/DISABLE OPETatiOns .......cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieieieieeeeeeeteteeeteteeereteeereeeneeeeeeeees 51
Table 25: READ REGISTER OPEIatiONs .....cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiteieiet ettt ettt ettt et et et et ee e e et e e e e e e eeeeeeeeeeeeeees 52
Table 26: WRITE REGISTER OPETAtIONS ...ccceeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieieietetee ettt eteeeeee et eteeeteteeeeeeeeereeeeetereeeeeeerees 53
Table 27: CLEAR FLAG STATUS REGISTER OPEeTation .......cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieieeeeeeeneeeeeeeeeeeeeeeeeees 55
Table 28: PROGRAM OPEIAtIONS ...ccieiiiiiiiiiiiiiiiiiiiiiiiiiiiiteieiet ettt ettt ettt ettt ettt et et et et et et et et et eeeeeteeeeeeeeeeeeeeeeeeas 56
Table 29: 4-BYTE PROGRAM OPETALIONS ..cceeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitetetetet ettt eteteteteeeteeeteteeeeeeeeeteteeeeereeeeeeerees 57
Table 30: ERASE OPEIAtIONS ..cceiiiiiiiiiiiiiiiiiiiiiiiiiiieiet ettt ettt ettt et e et et et et et et et et e e e e e e eeeeeeeeeeas 61
Table 31: SUSPEND/RESUME OPEIAtiONS ....cccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieietee ettt ettt et ee et eteeeeeeeeereteeeeeeeeeeeeeeeees 63
Table 32: OTP CONtIOL BYLE (BYTE B4) ...ceeiiiiiiiiiieeeeeeititiiiiie e e e e e etttttiee e e e e e etetttbiaaeeeeeeteettbaaaaseeeeereessrnnaaeeeeeneees 66
Table 33: ENTER or EXIT 4-BYTE ADDRESS MODE OPETations .........cccceieiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieneneieieeeeeeeeeeeees 67
Table 34: ENTER and RESET QUAD PROTOCOL OPerations ........c.cceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieieieeeneeeeeeeeeeeeeeeeenes 67
Table 35: CRC Command Sequence on Entire DeVICe ...t 68
Table 36: CRC Command Sequence 0N a RANGE ..........cooiiiiiiiiiiiiiiiiiiiiiiiiiet e 69
Table 37: Operations Allowed/Disallowed During Device States ..........cccccccceiiiiiiiiiiiiiiiiiiiiiiiiiieeeeenee 70
Table 38: XIP Confirmation Bit ...t 72
Table 39: Effects of Running XIP in Different ProtoCOIS ........coeiiiiiiiiiiiiiiieeiiiiiiiiiiiee ettt eeeeees 72
Table 40: Power-Up Timing and Vg Threshold ... 74
Table 41: ADSOIULE RATINGS ....ccieiiiiiiiiiiee ittt e ettt e e e e e et ettt e e e e eeeteetbbaa e e eeeeeeetabana e eeeeneees 77
Table 42: Operating CONAItIONS ......cooiiiiiiiiiiiiiiiiiiiii ettt e et e e e e e e e e e e e e e e e 77
Table 43: Input/OutPut CAPACITANICE ....cceeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiei ettt ettt ettt et et et et et et et e e et eeeee e et eeeeeeeteeeeeeees 77
Table 44: AC Timing Input/Output CONAItIONS .......ccoiiiiiiiiiiiiiiiiiiiiiiiiii et e e e 78
Table 45: DC Current Characteristics and Operating Conditions ............cccoeiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeee 79
Table 46: DC Voltage Characteristics and Operating CONditions ............cccccccviiiiiiiiiiiiiiiiiiiiiiiiiereeeeeeee 80
Table 47: AC Characteristics and Operating Conditions .............ccoiiiiiiiiiiiiiiiiiiiiiiiiiiieereree e 81
Table 48: AC RESET CONItIONS ..ceoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiii ittt ettt ettt ettt et et et et et e e e e et e e et e e e e eeeeeeeees 83
Table 49: Program/Erase SpPecifiCations ............ccoiiiiiiiiiiiiiiiiiiiiiii e 86
PDF: 09005af86110ec2 7 Micron Technology, Inc. reserves the right to change products or specifications without notice.

mt25t-qljs-L512-xBA-xxT.pdf - Rev. G 06/16 EN

© 2014 Micron Technology, Inc. All rights reserved.



Adicron

512Mb, Twin-Quad 1I/O Serial Flash Memory
Device Description

Device Description

The MT25T is a high-performance, multiple input/output, serial NOR Flash memory
device. It features a high-speed SPI-compatible bus interface, execute-in-place (XIP)
functionality, advanced write protection mechanisms, and extended address access. In-
novative, high-performance, dual and quad input/output commands enable double or
quadruple the transfer bandwidth for READ and PROGRAM operations.

The device contains two quad I/0 die, each able to operate independently for a total of
eight I/Os. The memory map applies to each die. Each die has internal registers for sta-
tus, configuration, and device protection that can be set and read independently from
one other. Micron recommends that internal configuration settings for the two die be
set identically.

The device is offered in two ways: One way is each die with its own S# and CLK signals,
as represented in the "Separate Chip Select and Clock Signals" figure, and enabling each
die to function independently. The other is an S# signal and a CLK signal shared be-
tween the two die, as represented in the "Shared Chip Select and Clock Signals" figure,
and enabling the two die to function as one with higher bandwidth operations. Contact
the factory for more information.
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(y? ICron 512Mb, Twin-Quad /O Serial Flash Memory
Device Description

Block Diagram

Figure 2: Block Diagram - Flash Die 1

HOLD_1# — )
W_1# —— Control logic > High voltage
generator
S_1#— 64 OTP bytes
C71 - 1 @ @
DQO <=—»]
38; 1/0 shift register
T ® g i)
Address register 256 byte Status
and counter data buffer register

<

Memory

Y decoder

~——— 256 bytes (page size) —

X decoder

&

Note: 1. Each page of memory can be individually programmed, but the device is not page-eras-
able.
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(y? ICron 512Mb, Twin-Quad /O Serial Flash Memory
Device Description

Figure 3: Block Diagram - Flash Die 2

HOLD_2# — )
W_2# —— Control logic > High voltage
generator
S 2# — 64 OTP bytes
C72 ! @ @
DQ4 <—»]
382 1/0 shift register
YT ® g i)
Address register 256 byte Status
and counter data buffer register

<

Memory

Y decoder

~——— 256 bytes (page size) —

X decoder

&

Note: 1. Each page of memory can be individually programmed, but the device is not page-eras-
able.

Advanced Security Protection

The device offers an advanced security protection scheme where each sector can be in-
dependently locked, by either volatile or nonvolatile locking features. The nonvolatile
locking configuration can also be locked, as well password-protected. See Block Protec-
tion Settings and Sector and Password Protection for more details.

1 0 Micron Technology, Inc. reserves the right to change products or specifications without notice.
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(y? ICron 512Mb, Twin-Quad /O Serial Flash Memory

Device Description

Device Logic Diagram

Figure 4: Logic Diagram - Separate Chip-Select and Clock Signals

VCC

S_1# —f
C1 —

W_1# —

NOR die 1 :: » DQ[3:0]

bbb e

HOLD_1# —

RESET# —9

S_2# —
NOR die 2 :i DQ[7:4]

C2 —

W_2# —

L

HOLD_2# —

VSS
Note: 1. The RESET# pin is available on dedicated part numbers. See the Part Numbering Order-
ing Information section for more details.
Figure 5: Logic Diagram - Shared Chip-Select and Clock Signals

Vee

W_1# —9
HOLD_1# —9

NOR die 1 :: » DQ[3:0]

S# —q

)

C

RESET# —Q
NOR die 2 _j‘> DQ[7:4]
W_2# —9

HOLD_2# ——

VSS

Note: 1. The RESET# pin is available on dedicated part numbers. See the Part Numbering Order-
ing section for more details.
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(y? ICron 512Mb, Twin-Quad /O Serial Flash Memory

Signal Assignments

Signal Assignments

Figure 6: 16-Pin, Plastic Small Outline - SO16 (Top View) (Single Chip-Select and Clock)

HOLD_1#/DQ3 1 160 C
Ve 02 150 DQO
RESET#/DNU [ 3 140 DQ4
HOLD_2#/DQ7 O 4 133 NC
DQ5 5 123 W_2#/DQ6
NC 06 113 NC
s# O] 7 100 Vg
DQ1 8 93 W_1#/DQ2

Notes: 1. RESET# or HOLD# signals can share Pin 1 with DQ3, depending on the selected device
(see Part Numbering Ordering Information). When using single and dual /O commands
on these parts, DQ3 must be driven high by the host, or an external pull-up resistor must
be placed on the PCB, in order to avoid allowing the HOLD# or RESET# input to float.

2. Pin 3 = RESET# or DNU, depending on the part number. This signal has an internal pull-
up resistor and may be left unconnected if not used.

Figure 7: 16-Pin, Plastic Small Outline - SO16 (Top View) (Dual Chip-Select and Clock)

HOLD_1#/DQ3 O] 1 169 C_1
Vee 02 153 DQO
RESET#DNU [ 3 140 DQ4
HOLD_2#/DQ7 [} 4 130 C2
DQ5 05 123 W_2#/DQ6
s#2 06 113 NC
s#1 07 100 Vg
DQ1 O8 93 W_1#/DQ2

Notes: 1. RESET# or HOLD# signals can share Pin 1 with DQ3, depending on the selected device
(see Part Numbering Ordering Information). When using single and dual I/O commands
on these parts, DQ3 must be driven high by the host, or an external pull-up resistor must
be placed on the PCB, in order to avoid allowing the HOLD# or RESET# input to float.

2. Pin 3 = RESET# or DNU, depending on the part number. This signal has an internal pull-
up resistor and may be left unconnected if not used.
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(y? ICron 512Mb, Twin-Quad /O Serial Flash Memory

Signal Assignments

Figure 8: 24-Ball TBGA - 5 x 5 (Balls Down) (Single Chip-Select and Clock)

1 2 3 4 5
-~ -~ P \ =~
A (NC, (NC; () (NC;
RESET#/DNU
B (NC; (c) (Y, (Y%, (NG,
T \ - \ - \ -7 \ -~ \
C (Vss, (#, (NC, { (NC,
W#_1/DQ2
D (NC) (pQt, (bQQ, () (DQ4)
HOLD#_1/DQ3
E () (5, bas Ve, (Y,
HOLD#_2/DQ7 W#_2/DQ6

Notes: 1. RESET# or HOLD# signals can share Ball D4 with DQ3, depending on the selected device
(see Part Numbering Ordering Information). When using single and dual /O commands
on these parts, DQ3 must be driven high by the host, or an external pull-up resistor must
be placed on the PCB, in order to avoid allowing the HOLD# or RESET# input to float.

2. Ball A4 = RESET# or DNU, depending on the part number. This signal has an internal
pull-up resistor and may be left unconnected if not used.
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(y? ICron 512Mb, Twin-Quad /O Serial Flash Memory

Signal Assignments

Figure 9: 24-Ball TBGA -5 x 5 (Balls Down) (Double Chip-Select and Clock)

1 2 3 4 5

A (NC) (s_2#) () (NC)
RESET#/DNU

B (c2, (et (V, Ve,  (NC,

C (Vi) (s_14 (NC) t) (NC)
W#_1/DQ2

D (NG, (o, (0Qg, () (s,
HOLD#_1/DQ3

E () ( (pQs, {Vee,) (Vi)

HOLD#_2/DQ7 W#_2/DQ6

Notes: 1. RESET# or HOLD# signals can share Ball D4 with DQ3, depending on the selected device
(see Part Numbering Ordering Information). When using single and dual /O commands
on these parts, DQ3 must be driven high by the host, or an external pull-up resistor must
be placed on the PCB, in order to avoid allowing the HOLD# or RESET# input to float.

2. Ball A4 = RESET# or DNU, depending on the part number. This signal has an internal
pull-up resistor and may be left unconnected if not used.
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Signal Descriptions

Signal Descriptions

The signal description table below is a comprehensive list of signals for the MT25T fam-
ily devices. All signals listed may not be supported on this device. See Signal Assign-
ments for information specific to this device.

Table 1: Signal Descriptions

Symbol

Type

Description

C

C1

c2

Input

Clock: Provides the timing of the serial interface. Commands are latched on the rising edge of
the clock. In STR commands or protocol, address and data inputs are latched on the rising edge
of the clock, while data is output on the falling edge of the clock. In DTR commands or proto-
col, address and data inputs are latched on both edges of the clock, and data is output on both
edges of the clock. In single clock C configuration, C_1 and C_2 are connected together inter-
nally at package level.

Associated to die 1

Associated to die 2

S#

S_1#

S_2#

Input

Chip select: Because each die has its own DQ signals, each die can work independently. When
S# is driven HIGH, the device enters standby mode, unless an internal PROGRAM, ERASE, or
WRITE STATUS REGISTER cycle is in progress. All other input pins are ignored and the output
pins are tri-stated. On parts where the pin configuration offers a dedicated RESET# pin, howev-
er, the RESET# input pin remains active when S# is HIGH. Driving S# LOW enables the device,
placing it in the active mode. After power-up, a falling edge on S# is required prior to the start
of any command. In single S# configuration, S_1# and S_2# are connected together internally
at package level.

Associated to die 1

Associated to die 2.

DQ([3:01,
DQI[7:4]

I/0

Serial data: Bidirectional signals that transfer address, data, and command information. When
using legacy (x1) SPI commands in extended 1/O protocol (XIO-SPI), DQ0/DQ4 is an input and
DQ1/DQ5 is an output. DQ[3:2]/DQ[7:6] are not used. When using dual commands in XIO SPI or
when using DIO-SPI, DQ[1:0]1/DQ[5:4] are I/0. DQ[3:2]/DQI7:6] are not used. When using quad
commands in XIO-SPI or when using QIO-SPI, DQ[3:0]/DQI[7:4] are 1/O.

RESET#

Input

RESET: Hardware RESET# signal shared by both die. When RESET# is driven LOW, the device is
reset and the outputs are tri-stated. If RESET# is driven LOW while an internal WRITE, PRO-
GRAM, or ERASE operation is in progress, data may be lost. The RESET# functionality can be
disabled using bit 4 of the nonvolatile configuration register or bit 4 of the enhanced volatile
configuration register.The RESET# has an internal pull-up resistor and may be left floating if
not used. For pin configurations that share the DQ3/DQ7 pins with RESET#, the RESET# func-
tionality is disabled in QIO-SPI mode.

HOLD_1#,
HOLD_2#

Input

HOLD_1# (die 1), HOLD_2# (die 2): Pauses any serial communications with the related die
without deselecting the device. Outputs are tri-stated and inputs are ignored. To enable HOLD,
the related die must be selected by its associated S# being driven LOW.

In QIO-SPI, HOLD# acts as an 1/0 (DQ3/DQ7 functionality), and the HOLD# functionality is disa-
bled when the device is selected.

Because each die has its own nonvolatile configuration register, the HOLD# functionality for
each die can be disabled using bit 4 of its associated nonvolatile configuration register or bit 4
of its associated enhanced volatile configuration register. HOLD# functionality is disabled in
QIO-SPI mode or when DTR operation is enabled.
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M iIcCron 512Mb, Twin-Quad I/O Serial Flash Memory

Package Dimensions - Package Code: SF

Table 1: Signal Descriptions (Continued)

Symbol Type Description
W_1#, Control |Write protect: W_1# (die 1) and W_2# (die 2) can be used as a protection control input or in
W_2# Input QIO-SPI operations. When LOW, the blocks defined by the block protection bits BP[3:0] are pro-

tected against PROGRAM or ERASE operations. Status register bit 7 should be set to 1 to enable
write protection.

Ve Supply |Core and 10 power supply: All Vcc pins must be connected to system power supply.
Vss Supply |Core and 10 ground connection: All Vss pins must be connected to system ground.
DNU - Do not use. Must be left floating.

NC - No connect. Not internally connected.

Package Dimensions - Package Code: SF

Figure 10: 16-Pin SOP2 - 300 mils Body Width

e——10.30 £0.20 —» ~>‘ h x 45°
16 9

illilililili T JﬁL

/
10.00 MIN/
10.65 MAX 0.32 MAX
7.50 £0.10
CH)HHHHHH |
1 8 0° MIN£8° MAX
2. 5+o 15 0.20 +0.1
o 1
0.33 MIN/ 0.40 MIN/
0.51 MAX 1.27 TYP 1.27 MAX

Notes: 1. All dimensions are in millimeters.
2. See Part Number Ordering Information for complete package names and details.
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Package Dimensions - Package Code: 12

Package Dimensions - Package Code: 12

Figure 11: 24-Ball T-PBGA (5 x 5 ball grid array) - 6mm x 8mm

U U U U U—e—e— —

Seating plane

24X @0.4
Dimensions
apply to solder
balls post-reflow

on ©0.40 SMD Ball A1 1D Ball A11D
ball pads. s 4 3 2 1 7 /
N =
I _I
17— O (:) O A d
OO O O O |8 d
4 CTR I
- -O- O-P-0 O ¢ d
8 +0.1 |
e O ® O O |» d
1TYP
& 00 |t ]
I
I
1TYP 1.1 0.1
|~t—— 4 CTR — —| [~——0.3 £0.05
|+————6 £0.1 ———
Notes: 1. All dimensions are in millimeters.
2. See Part Number Ordering Information for complete package names and details.
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Memory Map - 256Mb Density

Memory Map - 256Mb Density

Table 2: Sectors[511:0]

32KB Address Range
Sector Subsector 4KB Subsector Start End

511 1023 8191 01FF FOOOh 01FF FFFFh
1022 : : :

8176 01FF 0000h 01FF OFFFh

255 511 4095 00FF FOOOh 00FF FFFFh
510 : : :

4080 OOFF 0000h OOFF OFFFh

127 255 2047 007F FOOOh 007F FFFFh
254 : :

2032 007F 0000h 007F OFFFh

0 1 15 0000 FOOOh 0000 FFFFh
0 : : :

0 0000 0000h 0000 OFFFh

Note: 1. See Part Number Ordering Information, Sector Size-Part Numbers table for options.
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Status Register

512Mb, Twin-Quad 1I/O Serial Flash Memory
Status Register

Status register bits can be read from or written to using READ STATUS REGISTER or

WRITE STATUS REGISTER commands, respectively. When the status register enable/

disable bit (bit 7) is set to 1 and W# is driven LOW, the status register nonvolatile bits
become read-only and the WRITE STATUS REGISTER operation will not execute. The
only way to exit this hardware-protected mode is to drive W# HIGH.

Table 3: Status Register

Bit [Name Settings Description Notes
7 Status register 0 = Enabled Nonvolatile control bit: Used with W# to enable or
write enable/disa- |1 = Disabled (default) disable writing to the status register.
ble
5 Top/bottom 0 =Top Nonvolatile control bit: Determines whether the pro-
1 = Bottom (default) tected memory area defined by the block protect bits
starts from the top or bottom of the memory array.
6, 4:2 |BP[3:0] See Protected Area ta- |Nonvolatile control bit: Defines memory to be soft- 1
bles ware protected against PROGRAM or ERASE operations.
When one or more block protect bits is set to 1, a desig-
nated memory area is protected from PROGRAM and
ERASE operations.
1 Write enable latch |0 = Clear (default) Volatile control bit: The device always powers up with
1 = Set this bit cleared to prevent inadvertent WRITE, PRO-
GRAM, or ERASE operations. To enable these operations,
the WRITE ENABLE operation must be executed first to
set this bit.
0 |Writein progress |0 = Ready Status bit: Indicates if one of the following command 2
1 = Busy cycles is in progress:
WRITE STATUS REGISTER
WRITE NONVOLATILE CONFIGURATION REGISTER
PROGRAM
ERASE
Notes: 1. The DIE ERASE command is executed only if all bits = 0.
2. Status register bit 0 is the inverse of flag status register bit 7.
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Block Protection Settings

Table 4: Protected Area

512Mb, Twin-Quad 1/0O Serial Flash Memory

Status Register

Status Register Content

Protected Area

Top/Bottom BP3 BP2 BP1 BPO 64KB Sectors
0 0 0 0 0 None
0 0 0 0 1 511:511
0 0 0 1 0 511:510
0 0 0 1 1 511:508
0 0 1 0 0 511:504
0 0 1 0 1 511:496
0 0 1 1 0 511:480
0 0 1 1 1 511:448
0 1 0 0 0 511:384
0 1 0 0 1 511:256
0 1 0 1 0 511:0
0 1 0 1 1 511:0
0 1 1 0 0 511:0
0 1 1 0 1 511:0
0 1 1 1 0 511:0
0 1 1 1 1 511:0
1 0 0 0 0 None
1 0 0 0 1 0:0
1 0 0 1 0 1:0
1 0 0 1 1 3:0
1 0 1 0 0 7:0
1 0 1 0 1 15:0
1 0 1 1 0 31:0
1 0 1 1 1 63:0
1 1 0 0 0 127:0
1 1 0 0 1 255:0
1 1 0 1 0 511:0
1 1 0 1 1 511:0
1 1 1 0 0 511:0
1 1 1 0 1 511:0
1 1 1 1 0 511:0
1 1 1 1 1 511:0
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Flag Status Register

Flag status register bits are read by using READ FLAG STATUS REGISTER command. All
bits are volatile and are reset to zero on power up.

512Mb, Twin-Quad 1I/O Serial Flash Memory

Flag Status Register

Status bits are set and reset automatically by the internal controller. Error bits must be
cleared through the CLEAR STATUS REGISTER command.

Table 5: Flag Status Register

Bit |Name Settings Description
7 Program or 0 = Busy Status bit: Indicates whether one of the following
erase 1 = Ready command cycles is in progress: WRITE STATUS
controller REGISTER, WRITE NONVOLATILE CONFIGURATION
REGISTER, PROGRAM, or ERASE.
6 Erase suspend |0 = Clear Status bit: Indicates whether an ERASE operation has been
1 = Suspend or is going to be suspended.
5 Erase 0 = Clear Error bit: Indicates whether an ERASE operation has suc-
1 = Failure or protection error ceeded or failed.
4 Program 0 = Clear Error bit: Indicates whether a PROGRAM operation has suc-
1 = Failure or protection error ceeded or failed. It indicates, also, whether a CRC check has
succeeded or failed.
Reserved 0 Reserved
Program sus- 0 = Clear Status bit: Indicates whether a PROGRAM operation has
pend 1 = Suspend been or is going to be suspended.
1 Protection 0 = Clear Error bit: Indicates whether an ERASE or PROGRAM opera-
1 = Failure or protection error tion has attempted to modify the protected array sector, or
whether a PROGRAM operation has attempted to access the
locked OTP space.
0 Addressing 0 = 3-byte addressing Status bit: Indicates whether 3-byte or 4-byte address

1 = 4-byte addressing

mode is enabled.
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Extended Address Register

Extended Address Register

The 3-byte address mode can only access 128Mb of memory. To access the full device in
3-byte address mode, the device includes an extended address register that indirectly
provides a fourth address byte A[31:25]. The extended address register bit AO operates as
memory address bit A24 to select one of the two 128Mb segments of the memory array.

If 4-byte addressing is enabled, the extended address register settings are ignored.

Table 6: Extended Address Register

Bit Name Settings Description
71 A[31:25] 0000000 Reserved
0 A24 1 = Highest 128Mb segment Enables specified 128Mb memory segment. The de-
0 = Lowest 128Mb segment (default) fault (lowest) setting can be changed to the high-
est 128Mb segment using bit 1 of the nonvolatile
configuration register.

Figure 12: Memory Array Segments

O1FFFFFFh

0OFFFFFFh

01000000h

00000000h

The PROGRAM and ERASE operations act upon the 128Mb segment selected in the ex-
tended address register. The BULK ERASE operation erases each 256Mb die.

The READ operation begins reading in the selected 128Mb segment, but is not bound
by it.

In a continuous READ, when the last byte of the segment is read, the next byte output is
the first byte of the next segment. The operation wraps to 0000000h; therefore, a down-
load of the whole array is possible with one READ operation.

The value of the extended address register does not change when a READ operation
crosses the selected 128Mb boundary.
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512Mb, Twin-Quad 1/O Serial Flash Memory

Internal Configuration Register

Internal Configuration Register

The memory configuration is set by an internal configuration register that is not directly

accessible to users.

The user can change the default configuration at power up by using the WRITE NON-
VOLATILE CONFIGURATION REGISTER. Information from the nonvolatile configura-
tion register overwrites the internal configuration register during power on or after a re-

set.

The user can change the configuration during operation by using the WRITE VOLATILE
CONFIGURATION REGISTER or the WRITE ENHANCED VOLATILE CONFIGURATION
REGISTER commands. Information from the volatile configuration registers overwrite
the internal configuration register immediately after the WRITE command completes.

Figure 13: Internal Configuration Register

Nonvolatile configuration register

Volatile configuration register and
enhanced volatile configuration register

.

Register download is executed only during
the power-on phase or after a reset,
overwriting configuration register settings
on the internal configuration register.

\i \i

1

Register download is executed after a
WRITE VOLATILE OR ENHANCED VOLATILE
CONFIGURATION REGISTER command,

Internal configuration
register

overwriting configuration register
settings on the internal configuration register.

U

Device behavior
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Nonvolatile Configuration Register

This register is read from and written to using the READ NONVOLATILE CONFIGURA-
TION REGISTER and the WRITE NONVOLATILE CONFIGURATION REGISTER com-
mands, respectively. A register download is executed during power-on or after reset,
overwriting the internal configuration register settings that determine device behavior.

Table 7: Nonvolatile Configuration Register

512Mb, Twin-Quad 1I/O Serial Flash Memory

Nonvolatile Configuration Register

Bit |Name Settings Description Notes
15:12 |Number of 0000 = Default Sets the number of dummy clock cycles subse- 1
dummy clock cy- |0001 =1 quent to all FAST READ commands
cles 0010 =2 (See the Command Set Table for default setting
: values).
1101 =13
1110=14
1111 = Default
11:9 [XIP mode at 000 = XIP: Fast read Enables the device to operate in the selected XIP
power-on reset 001 = XIP: Dual output fast read mode immediately after power-on reset.
010 = XIP: Dual I/O fast read
011 = XIP: Quad output fast read
100 = XIP: Quad I/O fast read
101 = Reserved
110 = Reserved
111 = Disabled (Default)
8:6 |Output driver 000 = Reserved Optimizes the impedance at V¢c/2 output volt-
strength 001 =90 Ohms age.
010 = Reserved
011 =45 Ohms
100 = Reserved
101 = 20 Ohms
110 = Reserved
111 = 30 Ohms (Default)
5 Double transfer 0 = Enabled Set DTR protocol as current one. Once enabled,
rate protocol 1 = Disabled (Default) all commands will work in DTR.
4  |Reset/hold 0 = Disabled Enables or disables HOLD# or RESET# on DQ3.
1 = Enabled (Default)
3 |Quadl/O 0 = Enabled Enables or disables quad I/O command input 2
protocol 1 = Disabled (Default) (4-4-4 mode).
2 |Dual l/O 0 = Enabled Enables or disables dual I/O command input 2
protocol 1 = Disabled (Default) (2-2-2 mode).
1 128Mb 0 = Highest 128Mb segment Selects the power-on default 128Mb segment for
segment select 1 = Lowest 128Mb segment (De- 3-byte address operations. See also the extended
fault) address register.
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(y? ICron 512Mb, Twin-Quad /O Serial Flash Memory

Nonvolatile Configuration Register

Table 7: Nonvolatile Configuration Register (Continued)

Bit [Name Settings Description Notes
0 |Number of 0 = Enable 4-byte address mode Defines the number of address bytes for a com-
address bytes 1 = Enable 3-byte address mode mand.
during command |(Default)
entry

Notes: 1. The number of cycles must be set to accord with the clock frequency, which varies by the
type of FAST READ command (See Supported Clock Frequencies table). Insufficient dum-
my clock cycles for the operating frequency causes the memory to read incorrect data.

2. When bits 2 and 3 are both set to 0, the device operates in quad I/0O protocol.
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