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Adicron

128Mb, 3V Multiple I/0O Serial Flash Memory

Features
Micron Serial NOR Flash Memory
3V, Multiple 1/0, 4KB, 32KB, 64KB, Sector Erase
MT25QL128ABA
Features Options Marking
. . . * Voltage
¢ SPI-compatible serial bus interface — 2736V L
* Single and double transfer rate (STR/DTR) « Density
* Clock frequency — 128Mb 128
— 133 MHz (MAX) for all protocols in STR « Device stacking
— 90 MHz (MAX) for all protocols in DTR _ Monolithic A
¢ Dual/quad I/0 commands for increased through- « Device generation B
putup to 90 MB/s ¢ Die revision A
¢ Supported protocols in both STR and DTR « Pin configuration
— Extended I/0 protocol — RESET# and HOLD# 8
— Dual I/0 protocol e Sector Size
— Quad I/0 protocol _ G64KB E
* Execute-in-place (XIP) . » Packages - JEDEC-standard, RoHS-
¢ PROGRAM/ERASE SUSPEND operations compliant
* Volatile and nonvolatile configuration settings — 16-pin SOP2, 300 mils body width SF
* Software reset (SO16W)
¢ Additional reset pin for selected part numbers _ 8-pin SOP2, 208 mils body width SE
* Dedicated 64-byte OTP area outside main memory (SO8W)
- Readable and user-lockable ~ 24-ball T-PBGA, 05/6mm x 8mm 12
— Permanent lock with PROGRAM OTP command (TBGA24)
* Erase capability ~ 24-ball T-PBGA 05/6mm x 8mm (4 X 14
— Bulk erase 6 array)
— Sector erase 64KB uniform granularity — W-PDFN-8 8mm x 6mm (MLP8 8mm W9
— Subsector erase 4KB, 32KB granularity X 6mm)
* Security and write protection — W-PDFN-8 6mm x 5mm (MLP8 6mm W7
— Volatile and nonvolatile locking and software X 5mm)
write protection for each 64KB sector « Standard security 0
— Nonvolatile configuration locking « Special options
— Password protection _ Standard S
— Hardware write protection: nonvolatile bits _ Automotive A
(BP[3:0] and TB) define protected area size « Operating temperature range
— Program/erase protection during power-up — From -40°C to +85°C IT
— CRC detects accidental changes to raw data — From —-40°C to +105°C AT

Electronic signature
— JEDEC-standard 3-byte signature (BA18h)

— 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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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

MT25Q L xxx A BA 1 E SF-0 S IT ES

Micron Technology J L Production Status

Part Family
25Q = SPI NOR

Voltage
L=2.7-3.6V
U=1.7-2.0V

Density

064 = 64Mb (8MB)
128 = 128Mb (16MB)
256 = 256Mb (32MB)
512 = 512Mb (64MB)
01G = 1Gb (128MB)
02G = 2Gb (256MB)

Stack

A =1die/1 S#
B = 2 die/1 S#
C=4die/1 S#

Device Generation

B = 2nd generation

Die Revision

A =Rev. A
B = Rev. B

Pin Configuration Option
1 = HOLD# pin

3 = RESET# pin

8 = RESET# & HOLD# pin

Blank = Production
ES = Engineering samples
QS = Qualification samples

Operating Temperature
IT =-40°C to +85°C
AT = -40°C to +105°C

Special Options
S = Standard
A = Automotive grade AEC-Q100

Security Features
0 = Standard default security

Package Codes

12 = 24-ball T-PBGA, 05/6 x 8mm (5 x 5 array)
14 = 24-ball T-PBGA, 05/6 x 8mm (4 x 6 array)
SC = 8-pin SOP2, 150 mil

SE = 8-pin SOP2, 208 mil

SF = 16-pin SOP2, 300 mil

W7 = 8-pin W-PDFN, 6 x 5mm

W9 = 8-pin W-PDFN, 8 x 6mm

5x = WLCSP package '

Sector size
E = 64KB sectors, 4KB and 32KB sub-sectors

Note: 1. WLCSP package codes, package size, and
availability are density-specific. Contact the
factory for availability.

PDF: 09005aef85823aee 2 Micron Technology, Inc. reserves the right to change products or specifications without notice.
mt25q_qglhs_L_128_ABA_xxT.pdf - Rev. 1 09/16 EN © 2014 Micron Technology, Inc. All rights reserved.



ﬂlcron 128Mb, 3V Multiple I/0 Serial Flash Memory

Features

Contents
|1 (ol B LT od w1 0 £ (o) « E PP P PSPPI 8
I (ol o o4 (ol B - o 21 o EO PP PPPPRN 9
Advanced SeCUTity PrOTECTION ........uuuuuumuueiiiiiiiiiiiiiiieiee ettt eesesesesenenenenenenes 9
Signal Assignments — Package Code: 12 ......ccoooeeiiiiiiiieieeeeeeeeeeeeeeeeeee e 10
Signal Assignments — Package Code: SE, W7, WO ... 10
Signal Assignments — Package Code: SE ......cooooeeiiiieieeeee e 11
SIGNAI DESCIIPTIONS ..o e e e e e e e e e s e s e e e e e s e s e s e s e s e e e s e e e s e seae e e s e s neneaeneaeaenes 12
Package Dimensions — Package Code: 12 .........cooiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt 13
Package Dimensions — Package Code: SE ... 14
Package Dimensions — Package Code: SF ... 15
Package Dimensions — Package Code: W7 ........oooiiiiiiiiiiiiiiiiiiiiiiiii et 16
Package Dimensions — Package Code: WO ........cooiiiiiiiiiiiiiiiiiiiiii e 17
Memory Map — 128MD DENSILY ..eevuruuiiiieeiiiiiiiiiiieee e ee ettt e e e e ettt ee s e e e et tettbba e e e eeeeteettbaaaaeeeeereessrnansaeaeeereees 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
Internal Configuration REZISTET ..........ccoiiiiiiiiiiiiiiiiiiiiiii et 22
Nonvolatile Configuration REGISTET ..........cciiiiiiiiiiiiiiiiiiiiii e 23
Volatile Configuration REGISLET ............uuuuuummimeiiiiiiiiiiiiiii ettt esebesenesenenenenes 24
Supported CIOCK FIEQUENICIES .....coeeeeeeeieeeeeeeee e e e 25
Enhanced Volatile Configuration REGISTET ............cooiiiiiiiiiiiiiiiiiiiiiiii e 27
SECUTILY REGISTEIS ....oiiiiiiiiiiiiiiii i e e e et e e e e e st s s 28
Sector Protection Security REGISTET .........cooiiiiiiiiiiiiiiiiiiiiiiii e 29
Nonvolatile and Volatile Sector LoCk Bits SECUTILY ........cccoiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee e 30
Volatile Lock Bit SECUTity REGISTET ........euuuuiiiiiiiiiiiiiiiiiiii e seneeenenenenenes 30
DEVICE ID DIALA ....oiiiiiiiiiiiiiii ittt e et e e s e e et et bbb e e e eseaes 31
Serial Flash DiscoOvery Parameter Data .......cooeeeeeeieieieeeeeeeeeeeeeeeeeee e 32
Command DefiNitions ......coeeeeeeeeeieeeeeee e 33
SOftware RESET OPETALIONS ....ceeveieeeeeieieieieie e e e s e e e e e e s e s e e e e e s e e e s e s e s e se s e e s e s neseneneeenanes 38
RESET ENABLE and RESET MEMORY COMIMANGS ....ccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieeeieteteteeeeeeeteeeeeeeeeeeeeeeeeeeeenes 38
READ ID OPETALIONS ..ccvvvuiiiiiiiiiiiiiiiii ettt e et a b s e e e et et bbb s e s e e et e saa b s e s e e et e saaanaae e eeeesanns 39
READ ID and MULTIPLE I/0 READ ID COmMMANAS ...ccceeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieieteteteeeeeeeeeeeeeeeeeeereneeerererens 39
READ SERIAL FLASH DISCOVERY PARAMETER OPEeTation ........c.cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieneneeeeeeeneeeeeeeees 40
READ SERIAL FLASH DISCOVERY PARAMETER Command ...........cccoeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieneneeeeeeeeeeeeeeee 40
READ MEMORY OPETALIONS ....coiiiiiiiiiiiiiiiiiiiiiii ettt e et et b s e e et et aaa s s e e e s e saaanaa e s eeenanns 41
READ MEMORY Operations TilMiNgES .........cooiuiiiiiiiiiiiiiiiii ittt s saaa s eeneaes 41
WRITE ENABLE/DISABLE OPETALIONS ....cuuuuiiiiiiiiiiiiiiiiie ittt ettt e et e e s e sas s e eeeesaaanaaes 48
READ REGISTER OPETALIONS ....cciiiiiiiiiiiiiiiiiiiiii ettt e e et et ab s s e e e s e saaaaa e s e e esenns 49
WRITE REGISTER OPEIATIONS ...uuuuiiiiiiiiiiiiiiiiiiiiiiiiiie ettt e e st aa e e e e s et aa e s e e e eesaaanaaes 50
CLEAR FLAG STATUS REGISTER OPEIAtiON .....cccvuuuiiiiiiiiiiiiiiiiii ittt e e et e e e s s 52
PROGRAM OPEIALIOIIS .evuuuiiiiiiiiiiiiiiiiiie ettt e e ettt e e e e e et e bbb e s e e e tesaaaa s s s e e esesaaanaa e seeasanns 53
PROGRAM Operations TIMIINGS ........uiiiiiiiiiiiiiiii ittt e e s et aaa e e e eseaes 54
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 57
SUSPEND/RESUME OPETALIONS ...coiitiiiiiiiiiiiiiiiiiii ittt e et e e e e e st a e e e e e e sasaaaaa e 59
PROGRAM/ERASE SUSPEND OPEIATIONS ....ccvvuuiiiiiiiiiiiiiiiiiie ittt e et s e e e s s saaa s 59
PROGRAM/ERASE RESUME OPEIAtIONS .....cccvvuiiiiiiiiiiiiiiiiiii ittt e et e e e s s 59
ONE-TIME PROGRAMMABLE OPEIAtiONS .....ccoiiiiiiiiiiiiiiiiiiiii ettt e e e et s e e e e e s e saaa s 61
READ OTP ARRAY COMIMANA ..cceiiiiiiiiiiiiiiiiiiiiiiiiieiit ittt ettt ettt ettt ettt ettt et et e e et et et et et et et et eteeeeeeeeeeeeeeeeeeeees 61
PROGRAM OTP ARRAY COMMANG ...ceeeiiiiiiiiiiiiiiiiiiiiiitiiiiiteiet ettt ettt ettt ettt et ettt et et et e e et e e et et eeeeeeeeeeeeeeeeeeeees 61
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 62
PDF: 09005aef85823aee 3 Micron Technology, Inc. reserves the right to change products or specifications without notice.

mt25q_qglhs_L_128_ABA_xxT.pdf - Rev. 1 09/16 EN © 2014 Micron Technology, Inc. All rights reserved.



ﬂlcron 128Mb, 3V Multiple I/0 Serial Flash Memory

Features

ENTER or RESET QUAD INPUT/OUTPUT MODE ComImMand ........c..cccuueeeriiiieeeeiiineeeiiiieeeeeiieeeesinneeesesnnnaaens 62
CYCLIC REDUNDANCY CHECK OPETATIONS ..uutetttuunretiiiieettiiieeettiiieeettiuieettiuaesettsnaeeresnneeresnnsersmnsseremnesenenns 64
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 66
KIP IMOQE ...ttt e bbb e et et enenane 67
Activate or Terminate XIP Using Volatile Configuration REIStET ...........cccuiiiuiiiiiiiiiiiiiiiiiiiie e eeeeeeiiiiiie e e eeeeeens 67
Activate or Terminate XIP Using Nonvolatile Configuration Register .............ccoeeiiiiiiiiiiiiiiiiinriiiiiiiiiiiieeeeeeeeeens 67
Confirmation Bit Settings Required to Activate or Terminate XIP .............cceereiiiiiiiiiiiiinneeeeeriiiiiiirneeeeeeeeneenenns 68
Terminating XIP After a Controller and MemoOTy RESET ........evviiiiiiiiiiiiiiiereeiieiiiiiiiee e eeeeettiirse e e eeeerabbiae e 68
POWET-UDP aNd POWET-DIOWIL ....oiiiiiiiiiiieieeetiiiiiiiiie e e e e e eettiiiee e e e e e etetattaeseeeeeeetttaaaaaseseeeeeessannnseseeeeessssnnnnsesearenss 69
Power-Up and POWer-DowWn REQUITEIMENTS ........uuiieiiiiiiiiiiiiiineeeeeretiiiiiieeseeeeetttiiiaeseeeeettteaianeseseeessessennnesees 69
Power Loss and INterface RESCUE ...........cooiiiiiiiiiiiiiiiiiiiiiiiii e 71
RECOVETY .ottt et et e et e et e et e eaa et aie e eta e eanasetaaeenanerananas 71
POWET LOSS RECOVEIY ...ttt ettt ettt et e et et e e et e eana s etaaeeeaneeananes 71
INTErface RESCUE ...ccooiiiiiiiiiiiiiiiiii e 71
INTtiA] DEIIVETY STATUS wevvvuuineieieiiiiiiiiiie e ettt ettt e e e e e e tttaii e e e e eeeeeaataaa e e eeeetaestaaaaseseeeteessannnsseseeereesssnnnnaseeeereess 72
Absolute Ratings and Operating CONAItIONS .........ccuuuuuuieririiiiiiiiiiiie e eeeeitiiiire e e e eeteeaiies e e e eeeeeereaaisaeseeeeessesnanns 73
DC Characteristics and Operating CONAITIONS .........ceeeviiiiiuiiereeeeeiiiiiiiie e eeeetetiiiieeeeeeeteeuteanaeseeereesmennnnneeseereens 75
AC Characteristics and Operating CONAITIONS .......cuuuuuuuierrreriiiiiiiiieeeeeeetitiiie e eeeetetaieiaeeeeeereertsnnaeseseeessesmanns 77
AC RESET SPECIICATIONS ..iiiiiiiiiiiiiieeeeetiiiiiieee et e ettt ttiiere e e e et etttbbi e s e e eeetttataaa e eeeeeteestsanaaeseeeeessssnsnnsseseeenssssnnns 79
Program/Erase SPECITICATIONS ....c.uuuuuuiiiiiiiiiiiiiiieee e ee ettt e e e ettt e e e e e e tetabbaeeseeeeeeeattaaseseeeeeesssnnnnasaeeaaeens 82
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 83
REV. L - 09716 ettt et e et et ettt et e e et e e aa e e ta e et e ea e e tn e e an s e ta e eaa e rana s 83
REV.H = 07716 ettt et ettt et e et e e ta s e taa e e eaa e eaa e eeneeana s etaaeebaerananes 83
REVL G m 06716 ..ttt et e et et e e et et e et et et et e et e e et e et e ta e eaaerana e 83
LA v e D B B PR PPPOUPPRTPPRPRt 83
REV.E — L0/ 15 ettt et ettt et e e et e e et et et e et et et e e aa e ta e eaa e rana s 83
AT D I T R TP PO UPPRTPPRPRt 83
LA O R R TP PR PPPOUPPRTPPRRRt 83
REV. B = 7/ 14 ettt ettt ettt et e et e et ettt a et a e et e et s eta e eaa e rana s 84
REVLA =01/ 14 ottt ettt et ettt et e et e e ta s et et e et e e et e e an s e ta e eaa e rana s 84

PDF: 09005aef85823aee 4 Micron Technology, Inc. reserves the right to change products or specifications without notice.

mt25q_qglhs_L_128_ABA_xxT.pdf - Rev. 1 09/16 EN © 2014 Micron Technology, Inc. All rights reserved.



ﬂlcron 128Mb, 3V Multiple I/0 Serial Flash Memory

Features

List of Figures

Figure 1: Part Number Ordering INformation ............ccccciiiiiiiiiiiiiiiieeeeeeeeee 2
Figure 2: BLOCK DIQGTAIMN .....oeiiiiiiiiiiiiiee ettt e e e et ettt e e e e e e e ettbba e e e eeeeeeebbbaa s eeeeeeeeessbnnaseeeaereees 8
Figure 3: LOIC DIAGTAIMI ..cccuuuiiiiiiiiiiii ettt ettt e e ettt s e e e tb e e e e et e e e e et eeeeena e eeeena e eeennanns 9
Figure 4: 24-Ball T-BGA, 5 X 5 (BallS DOWIN) ..eetuuiiieiiiiiiiiiiiieie ettt ettt e e e e e teettbse e e e e e eeeetbbiaeeeeeeeeeees 10
Figure 5: 8-Pin, SOP2 0r W-PDFN (TOP VIEW) ..eetuuiiiiiiiieiiiiiie ettt et e e et e e et e e eeene e e eean e e eeenanes 10
Figure 6: 16-Pin, Plastic Small Outline — SO16 (TOP VIEW) ....eeeiiiiiiiiiiiieeeeee ittt eeeeteeiiiiee e e e e e ereeeabie e e eeeeeeees 11
Figure 7: 24-Ball T-PBGA (5 x 5 ball grid array) — 6mm X 8INIM .......ccooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieneeeeeeeeeeeeeeeeee 13
Figure 8: 8-Pin SOP2 (SO8W) — 208 Mils BOAy Width ........uuiiiiiiiiiiiiiiiieie et eeeees 14
Figure 9: 16-Pin SOP2 - 300 mils Body Width ... 15
Figure 10: W-PDFN-8 (MLP8) — 6ININ X SITIIML ..cevtuiiiiiiiiieeiiiie ettt e ettt e e ettiie e ettt e eeeena e eeeenaeeeeenaeeeennaneeeeenanns 16
Figure 11: W-PDFN-8 (IMLP8) — 8IMIN X BITIIMI ..ceetuuniiiiiiieiiiiieeeiiiieeeteiieeettiie e ettt eeeetaeeeeenaneeenenaneeeeenaneeeeennnns 17
Figure 12: Internal Configuration REZISTET ............ccoiiiiiiiiiiiiiiiiiiiiiiiii e 22
Figure 13: Sector and Password PrOteCTiON .............cooiiiiiiiiiiiiiiiiiiiiiiiiiii et 28
Figure 14: RESET ENABLE and RESET MEMORY Command ..........cccccceiiiiiiiiiiiiiiiiiiiiiiiiineeeeeeeeeeeeeeeee 38
Figure 15: READ ID and MULTIPLE I/O READ ID Commands .........c.ccoeeteiiiiiiiiiiiiiiiiiiiiiiiiiiieieieienenenereneeeeeeeeenes 39
Figure 16: READ SERIAL FLASH DISCOVERY PARAMETER Command —5Ah .......cccccccciiiiiiiiiiii. 40
FIigure 17: READ — 3R coeuiiiiieiiiiiiiiiie et ettt e e e e ettt ettt e s e e e e e eetbbba e e e e eeeteeatbaaaaeeeeeeeesnsnnanaeeaeneees 41
Figure 18: FAST READ —0Bh ...ooiiiiiiiiiiiiiiiiiii e 42
Figure 19: DUAL OUTPUT FAST READ —3Bh ..cciiiiiiiiiiiiiiiiiiiiii e 42
Figure 20: DUAL INPUT/OUTPUT FAST READ —BBh ...ccooiiiiiiiiiiiiiiiiiiiiceeeeeee 43
Figure 21: QUAD OUTPUT FAST READ —6Bh ...cccoiiiiiiiiiiiiiiiiiiiii e 43
Figure 22: QUAD INPUT/OUTPUT FAST READ —EBRQ .....cccoiiiiiiiiiiiiiiiiiiecceceeeeee 44
Figure 23: QUAD INPUT/OUTPUTWORD READ —E7h ....cccoiiiiiiiiiiiiiiiiiiiiiiieceeeeececeeeeee 44
Figure 24: DTR FAST READ — 0D ...iiiiiiiiiiiiiiiiiiiiiii et 45
Figure 25: DTR DUAL OUTPUT FAST READ —3Dh ...coiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 45
Figure 26: DTR DUAL INPUT/OUTPUT FAST READ —BDh ...cccoiiiiiiiiiiiiiiiiiiiiiiieeeneeeeececeeeeeee 46
Figure 27: DTR QUAD OUTPUT FAST READ — 6Dh .....ccooiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeteeceeeteeeeeeeeeceeeeeeeeee 46
Figure 28: DTR QUAD INPUT/OUTPUT FAST READ —EDNh .....ccoooiiiiiiiiiiiiiiiiiiineneeeneeeeee 47
Figure 29: WRITE ENABLE and WRITE DISABLE Timing ...ttt 48
Figure 30: READ REGISTER TIIMINEG ......coiiiiiiiiiiiiiiiiiiiiiiiii ettt eeneees 49
Figure 31: WRITE REGISTER TIIMING .....ccooiiiiiiiiiiiiiiiiiiiiiii et e e 51
Figure 32: CLEAR FLAG STATUS REGISTER TiIMiNg ......c.cuiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt 52
Figure 33: PAGE PROGRAM COMIMANGA ...coiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieiee ettt ettt ettt et ettt et e e et e e e e e e e e e e e e e eeeeeeees 54
Figure 34: DUAL INPUT FAST PROGRAM COMMANA ....cceeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieieteeeeeteeeeeeeeeneeeeereeeeeeereeees 55
Figure 35: EXTENDED DUAL INPUT FAST PROGRAM Command .........ccccceeieiiiiiiiiiiiiiiiiiiiiiiiiiiiinineneieneneeeeenenes 55
Figure 36: QUAD INPUT FAST PROGRAM CommMand .........cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieteteteeeeeneeeeeeeeeeeeeeeeees 56
Figure 37: EXTENDED QUAD INPUT FAST PROGRAM Command .........c.ccceeieiiiiiiiiiiiiiiiiiiiiiiieiiienirenerenerereneeenns 56
Figure 38: SUBSECTOR and SECTOR ERASE TimiNg .......cccooiiiiiiiiiiiiiiiiiiiiieeeeteneeeeeeeeeeeeeeeeee 58
Figure 39: BULK ERASE TIIMING ...couvuiiiiiiiiiiiiiiiii et e e e 58
Figure 40: PROGRAM/ERASE SUSPEND or RESUME Timing ..........cccooiiiiiiiiiiiiiiiiniiiiiiii e, 60
Figure 41: READ OTP COMMANA ....cooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt ettt ettt ettt et et et e e e e e e et e e e e e eeeeeeees 61
Figure 42: PROGRAM OTP COmMANA .....ccooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieee ettt ettt ettt ettt ettt e e e e e e e e e e e e e e e e e e e e e e e 62
Figure 43: XIP Mode Directly After POWET-O10 ........cooiiiiiiiiiiiiiiiiiiiiiiiiiiieeee et 67
Figure 44: Power-Up TIMING ......oouuuiiiiiiiiiiiiiiiiii ettt e st b b eeeeaes 70
Figure 45: AC Timing Input/Output Reference Levels ............ccccccciiiiiiiiiiiiiiieceeeeeee 74
Figure 46: Reset AC Timing During PROGRAM 01 ERASE CYCIe ........cccooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieceeeeeeee 80
Figure 47: Reset Enable and Reset MemoOTy TilMiNg ......c..uuuieieriiiiiiiiiiiiiee ettt eeeteeiiiee e e e e e ereeeibie s e eeeeeeens 80
Figure 48: Serial INPUE TIMIINE . .cooeiiiiiiiiiiiiiiiiiiiii e 80
Figure 49: Write Protect Setup and Hold During WRITE STATUS REGISTER Operation (SRWD =1) ........ccc....... 81
Figure 50: HOLA TIMINE ....uueeeeiiiiiiiiiiie ettt e e ettt e e e e e ettt ettt e e e e eeeeettbba e e e eeeeteettbaaa e eeeereesnsaaanseeeeeeees 81
PDF: 09005aef85823aee 5 Micron Technology, Inc. reserves the right to change products or specifications without notice.

mt25q_qglhs_L_128_ABA_xxT.pdf - Rev. 1 09/16 EN

© 2014 Micron Technology, Inc. All rights reserved.



Mlcron 128Mb, 3V Multiple I/0 Serial Flash Memory
Features

Figure 51: OUPUL TIITHIIZ oeuuiiiiiiiiiieiie ettt ettt et e et e et e et et e e eta e e eaa s etaaeeeaaeeaneseenaseenasenenns 81
PDF: 09005aef85823aee 6 Micron Technology, Inc. reserves the right to change products or specifications without notice.
© 2014 Micron Technology, Inc. All rights reserved.

mt25q_qglhs_L_128_ABA_xxT.pdf - Rev. 1 09/16 EN



ﬂlcron 128Mb, 3V Multiple I/0 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 12
Table 2: IMEIMIOTY IVIAD cevvvuiieieeeiitiiiiiii et ettt e e e e et ettt e e e e e e et etttba e s e e eeeteetbbaa e e eeeeteettbnaaaeeeeeeeesssnaaneeaeeneees 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: Nonvolatile Configuration REGISTET ............cooiiiiiiiiiiiiiiiiiiiiiii e 23
Table 7: Volatile Configuration ReGISTET ..........cccoiiiiiiiiiiiiiiiiiiiiiiiii e 24
Table 8: Sequence of Bytes DUIINGWIAD ....ccooiiiiiiiiiiiiiiiiiiiiiiiii e 24
Table 9: Clock Frequencies — STR (I IMHZ) ...uuuuiiiiiiiiiiiiiiieee ettt ettt s e e e e e e e etbbe e e e eeeeeees 25
Table 10: Clock Frequencies — DTR (i MHZ) .....ccoiiiiiiiiiiiiiiiiee ettt e e e e ettt e e e e e eeeees 26
Table 11: Enhanced Volatile Configuration RegiSter ............ccccccciiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeee 27
Table 12: Sector Protection REGISTET .........ccciiiiiiiiiiiiiiiiiiiiiiiiiii e 29
Table 13: GIobal Freeze Bit .........ccooiiiiiiiiiiiiiiiiiiiiii e 29
Table 14: Nonvolatile and Volatile LOCK Bits ..........ccoooiiiiiiiiiiiiiiiiiieeeeeeeeee 30
Table 15: Volatile LOCK Bit REZISTET ......ccceiiiiiiiiiiiiieeiiiiitiiiie ettt ettt e e e e e e teettbie e e e eeereebnbaaaeeeeeeeees 30
Table 16: DeVICe ID DAt .....cccooiiiiiiiiiiiiiiiiiiiiiiiiiii ettt ettt et et et et et e e e e e e e e e e e e e e e 31
Table 17: Extended Device ID Data, FirSt BYLE .......cccciiiiiiiiiiiieiiiiiiiiiiiie ettt e e e e et e e e e eeeees 31
Table 18: ComMANA ST .....cooiiiiiiiiiiiiiiiiiiiiii ettt ettt ettt et et et et et et et e e e e et e e e e eeeees 33
Table 19: RESET ENABLE and RESET MEMORY OPeTations ..........cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieienereeereneeeeeeeneees 38
Table 20: READ ID and MULTIPLE I/O READ ID OPETIatiOns .........cccceieiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieieteieneneeerereeeeeeeeenes 39
Table 21: READ MEMORY OPEIAtiONS ....cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiititetetet ettt ettt ettt et et et e e ee et eee e et eeeeeeeeeeeeeeeees 41
Table 22: WRITE ENABLE/DISABLE OPETatiOns .......cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieieteteeeteeeteteeeeeeeeeneteeeeeeeneeeeeeeees 48
Table 23: READ REGISTER OPEIatiONs .....cccieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieietei ettt ettt ettt et et et e e ee et et e e e e e e e e e e e e eeeeeeeees 49
Table 24: WRITE REGISTER OPETAtIONS ...ceeeieiiiiiiiiiiiiiiiiiiiiiiiiiiiiiititetetetetet ettt etee et et et et et et eteeeeeeeeeneeeeeeeeereeeeeeees 50
Table 25: CLEAR FLAG STATUS REGISTER OPEeTation .......cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieieeeeeeeneeeeeeeeeeeeeeeeeees 52
Table 26: PROGRAM OPEIAtIONS ...ceieiiiiiiiiiiiiiiiiiiiiiiiiiiieieieiet ettt ettt ettt ettt et et et et ettt et et et et eeeeee et eeeeeeeeeeeeeeeeas 53
Table 27: ERASE OPEIAtIONS ..cceiiiiiiiiiiiiiiiiiiiiiiiiiiieiet ettt ettt et ettt e e et et et et et e e e e e e e e eeeeeeeees 57
Table 28: SUSPEND/RESUME OPEIAtiONS ....ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieieieeet ettt ettt et et e tee et eeeeet et eeeeeeeeeeeeeeeees 59
Table 29: OTP CONtIOl BYLE (BYTE B4) ....ceeiiiiiiiiuieeeeeeeiitiiiiie e e e e e etetttiae e e e eeetetttbaaaeeeeeeteettbaaaaeeeeereesssnnnaeeeeeeeees 62
Table 30: ENTER and RESET QUAD PROTOCOL OPerations ..........cceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieteteneeeeeeeeeeeeeeeneees 63
Table 31: CRC Command Sequence on Entire DeVICe ...ttt 64
Table 32: CRC Command Sequence 0N a RANGE ..........cooiiiiiiiiiiiiiiiiiiiiiiii e 65
Table 33: Operations Allowed/Disallowed During Device States ...........cccccccveiiiiiiiiiiiiiiiiiiiiiiiiieeeeeenee 66
Table 34: XIP Confirmation Bit ...t 68
Table 35: Effects of Running XIP in Different ProtoCOIS ........coeiiiiiiiiiiiiiiieeeiiiitiiiiee ettt eeeeees 68
Table 36: Power-Up Timing and Vg Threshold ... 70
Table 37: ADSOIULE RATINGS ....cceeiiiiiiiiieieeiiiiiiiie et ettt e e e e e et ettt e e e e eeeteettbaasseeeeereeanbaaa e eeaeeeees 73
Table 38: Operating CONAItIONS .....ccooiiiiiiiiiiiiiiiiiiiiii ettt ettt ettt e e e e e e e e e e e e e e e 73
Table 39: Input/OUtPut CAPACITANICE ....cceeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiit ettt ettt ettt ettt et et et et et et et et eeeeeeer et eeeeeeeeeeeeeeas 73
Table 40: AC Timing Input/Output CONAItIONS ........coiiiiiiiiiiiiiiiiiiiiiiiiiii e e e ee e e 74
Table 41: DC Current Characteristics and Operating Conditions ............cccoeiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeee 75
Table 42: DC Voltage Characteristics and Operating CONditions ............ccccccceviiiiiiiiiiiiiiiiiiiiiiiiiereeeeeeee 75
Table 43: AC Characteristics and Operating Conditions .............ccoiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e 77
Table 44: AC RESET CONItIONS .cceeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieiei ettt ettt ettt ettt ettt et et et e e e e et e e et e e e e e e e e e e eeeeeees 79
Table 45: Program/Erase SpPecifiCations ............cooiiiiiiiiiiiiiiiiiiiiiiiiii e 82
PDF: 09005aef85823aee 7 Micron Technology, Inc. reserves the right to change products or specifications without notice.

mt25q_qglhs_L_128_ABA_xxT.pdf - Rev. 1 09/16 EN

© 2014 Micron Technology, Inc. All rights reserved.



ﬂlcron 128Mb, 3V Multiple I/0 Serial Flash Memory

Device Description

Device Description

The MT25Q is a high-performance multiple input/output serial Flash memory device. It
features a high-speed SPI-compatible bus interface, execute-in-place (XIP) functionali-
ty, advanced write protection mechanisms, and extended address access. Innovative,
high-performance, dual and quad input/output commands enable double or quadru-
ple the transfer bandwidth for READ and PROGRAM operations.

Figure 2: Block Diagram

RESET# —
HOLD# — .
Control logic High voltage
WH# — generator
64 OTP bytes
S#—
c—t I !
DQO -—»
gg; -~ 1/0 shift register
DQ3 =— I I I 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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ﬂlcron 128Mb, 3V Multiple I/0 Serial Flash Memory

Device Description

Device Logic Diagram

Figure 3: Logic Diagram

Vee
C <:> DQI3:0]
S# —CO
W# —C
RESET# —Q
HOLD# —Q
Vss

Notes: 1. Depending on the selected device (see Part Numbering Ordering Information), DQ3 =
DQ3/RESET# or DQ3/HOLD#.

2. A separate RESET pin is available on dedicated part numbers (see Part Numbering Order-
ing Information).

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.
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ﬂlcron 128Mb, 3V Multiple I/0 Serial Flash Memory

Signal Assignments - Package Code: 12

Signal Assignments - Package Code: 12

Figure 4: 24-Ball T-BGA, 5 x 5 (Balls Down)

1 2 3 4 5

A (DNU {DNY, () {ony
RESET#/DNU

= = = ' \\ =
B (DN@ (C > ( V55> { Vees (DNU>
C (IEN@ (5#) (ONY () (?Nu)

W#/DQ2

T A PN RGARY 7
D (DNU (bQT, (DQQ, (DQ3, (DNY
E (DNU (DNU, (DNU, {DNU, (DNU,

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 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. 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.

Signal Assignments - Package Code: SE, W7, W9

Figure 5: 8-Pin, SOP2 or W-PDFN (Top View)

s# ] 1 8 b Ve
DQ1 [ 2 7 P HOLD#/DQ3
W#/DQ2 [ 3 6pC
Vs 0 4 5 1 DQO

Notes: 1. RESET# or HOLD# signals can share Pin 7 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.
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ﬂlcron 128Mb, 3V Multiple I/0 Serial Flash Memory

Signal Assignments - Package Code: SF

2. On the underside of the W-PDFN package, there is an exposed central pad that is pulled
internally to Vss. It can be left floating or can be connected to Vss. It must not be con-
nected to any other voltage or signal line on the PCB.

Signal Assignments - Package Code: SF

Figure 6: 16-Pin, Plastic Small Outline - SO16 (Top View)

DQ3 O 1 163 C
Ve 02 153 DQO
RESET#DNU ] 3 143 DNU
DNU O 4 133 DNU
DNU 5 123 DNU
DNU O 6 113 DNU
s# O 7 100 Vs
DQ1 8 93 W#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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ﬂlcron 128Mb, 3V Multiple I/0 Serial Flash Memory

Signal Descriptions

Signal Descriptions

The signal description table below is a comprehensive list of signals for the MT25Q 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

S# Input Chip select: When S# is driven HIGH, the device will enter standby mode, unless an internal
PROGRAM, ERASE, or WRITE STATUS REGISTER cycle is in progress. All other input pins are ig-
nored and the output pins are tri-stated. On parts with the pin configuration offering a dedica-
ted RESET# pin, however, the RESET# input pin remains active even 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.

C Input Clock: Provides the timing of the serial interface. Command inputs 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 com-
mands or protocol, address and data inputs are latched on both edges of the clock, and data is
output on both edges of the clock.

RESET# Input RESET#: When RESET# is driven LOW, the device is reset and the outputs are tri-stated. If RE-
SET# is driven LOW while an internal WRITE, PROGRAM, or ERASE operation is in progress, da-
ta may be lost. The RESET# functionality can be disabled using bit 4 of the nonvolatile configu-
ration register or bit 4 of the enhanced volatile configuration register.

For pin configurations that share the DQ3 pin with RESET#, the RESET# functionality is disabled
in QIO-SPI mode.

HOLD# Input HOLD: Pauses serial communications with the device without deselecting or resetting the de-
vice. Outputs are tri-stated and inputs are ignored. The HOLD# functionality can be disabled
using bit 4 of the nonvolatile configuration register or bit 4 of the enhanced volatile configura-
tion register.

For pin configurations that share the DQ3 pin with HOLD#, the HOLD# functionality is disabled
in QIO-SPI mode or when DTR operation is enabled.

Wit Input Write protect: Freezes the status register in conjunction with the enable/disable bit of the sta-
tus register. When the enable/disable bit of the status register is set to 1 and the W# signal is
driven LOW, the status register nonvolatile bits become read-only and the WRITE STATUS REG-
ISTER operation will not execute. During the Extended-SPI protocol with QOFR and QIOFR in-
structions, and with QIO-SPI protocol, this pin functions as an input/output (DQ2 functionality).
This signal does not have internal pull-ups, it cannot be left floating and must be driven, even
if none of W#/DQ2 function is used.

DQI3:0] 110 Serial 1/0: The bidirectional DQ signals transfer address, data, and command information.

When using legacy (x1) SPI commands in extended I/O protocol (XIO-SPI), DQO is an input and
DQ1 is an output. DQJ[3:2] are not used.

When using dual commands in XIO-SPI or when using DIO-SPI, DQ[1:0] are I/0. DQI[3:2] are not
used.

When using quad commands in XIO-SPI or when using QIO-SPI, DQI[3:0] are I/O.
Ve Supply |Core and I/O power supply.
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Package Dimensions - Package Code: 12

Table 1: Signal Descriptions (Continued)

Symbol Type Description
Vss Supply |Core and I/O ground connection.
DNU - Do not use. Must be left floating.
NC - No connect. Not internally connected.

Package Dimensions - Package Code: 12

Figure 7: 24-Ball T-PBGA (5 x 5 ball grid array) - 6mm x 8mm

U U U U U—e—e— —

Seating plane

24X 00.4
Dimensions
apply to solder
balls post-reflow

on ©0.40 SMD Ball A1ID Ball A11D
ball pads. 5 4 3 2 1 7 /
xa N =
|
17— o ¢ O 2 Q =
O O O O O |- d
4 CTR I
8 201 - -O- ©— Ql} (CRE G Ke d
1 & 0 ® 00 |o d
1TYP
& 00 |t q
|
|
1TYP 1.1 +0.1
|~—— 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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Package Dimensions - Package Code: SE

Package Dimensions - Package Code: SE

Figure 8: 8-Pin SOP2 (SO8W) - 208 Mils Body Width

!|!'
szl || s

1.70 MIN/ 1.78 MIN/
1.91 MAX 2.16 MAX
L 0.15 MIN/

f 0.25 MAX

127 TYP
5.08 MIN/
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/
/
/
7.70 MIN/ L 1
8.10 MAX f
5.08 MIN/ / * j \
5.49 MAX /
l 7 LL
@ 0.05 MIN/ _f f
0.25 MAX 0° MIN/ 0.5 MIN/
10° MAX 0.8 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: SF

Package Dimensions - Package Code: SF

Figure 9: 16-Pin SOP2 - 300 mils Body Width

a—— 10.30 £0.20 —» ~>‘ h x 45°
16 9

ilililililik T JﬁL

A
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O |
1 8 ] 0° MIN/8° MAX
2, 5+0 15 0.20 0.1
| o] 01]z] .
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Notes: 1. All dimensions are in millimeters.
2. See Part Number Ordering Information for complete package names and details.
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128Mb, 3V Multiple I/0O Serial Flash Memory
Package Dimensions - Package Code: W7

Package Dimensions - Package Code: W7

Figure 10: W-PDFN-8 (MLP8) - 6mm x 5mm

______ J P —i— Seating plane
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6 0.1
320.1
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CTR 16 P k2 Gl
| S f
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attach pad. 0 MIN
Notes: 1. All dimensions are in millimeters.

2. See Part Number Ordering Information for complete package names and details.
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128Mb, 3V Multiple 1/0O Serial Flash Memory
Package Dimensions - Package Code: W9

Package Dimensions - Package Code: W9

Figure 11: W-PDFN-8 (MLP8) - 8mm x 6mm

Seating plane

@

-

8 0.1
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CTR BT | -t CTR
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|
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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 - 128Mb Density

Table 2: Memory Map

128Mb, 3V Multiple I/0 Serial Flash Memory
Memory Map - 128Mb Density

Address Range

Sector Subsector (32KB) Subsector (4KB) Start End
255 511 4095 O0OFF FOOOh O0OFF FFFFh
4088 00FF 8000h OOFF 8FFFh
510 4087 00FF 7000h 00FF 7FFFh
4080 0O0FF 0000h OOFF OFFFh
127 255 2047 007F FOOOh 007F FFFFh
2040 007F 8000h 007F 8FFFh
254 2039 007F 7000h 007F 7FFFh
2032 007F 0000h 007F OFFFh
63 127 1023 003F FOOOh 003F FFFFh
1016 003F 8000h 003F 8FFFh
126 1015 003F 7000h 003F 7FFFh
1008 003F 0000h 003F OFFFh
0 1 15 0000 FOOOh 0000 FFFFh
8 0000 8000h 0000 8FFFh
0 0000 7000h 0000 7FFFh
0 0000 0000h 0000 OFFFh

Note: 1. See Part Number Ordering Information, Sector Size — Part Numbers table for options.
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Adicron

Status Register

128Mb, 3V Multiple I/0O 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

1 = Busy

Bit [Name Settings Description Notes
7 Status register 0 = Enabled (default) Nonvolatile control bit: Used with W# to enable or -
write enable/disa- |1 = Disabled disable writing to the status register.
ble
5 Top/bottom 0 = Top (default) Nonvolatile control bit: Determines whether the pro- -
1 = Bottom 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 Write in progress 0 = Ready (default) Volatile status bit: Indicates if one of the following 2

command cycles is in progress:

WRITE STATUS REGISTER

WRITE NONVOLATILE CONFIGURATION REGISTER
PROGRAM

ERASE

Notes:

1. The BULK 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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Adicron

Block Protection Settings

Table 4: Protected Area

128Mb, 3V Multiple I/0 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 1 255:255
0 0 0 1 0 255:254
0 0 0 1 1 255:252
0 0 1 0 0 255:248
0 0 1 0 1 255:240
0 0 1 1 0 255:224
0 0 1 1 1 255:192
0 1 0 0 0 255:128
0 1 0 0 1 255:0
0 1 0 1 0 255:0
0 1 0 1 1 255:0
0 1 1 0 0 255:0
0 1 1 0 1 255:0
0 1 1 1 0 255:0
0 1 1 1 1 255:0
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 0 255:0
1 1 0 1 1 255:0
1 1 1 0 0 255:0
1 1 1 0 1 255:0
1 1 1 1 0 255:0
1 1 1 1 1 255:0
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Flag Status Reg

ister

128Mb, 3V Multiple 1/0O Serial Flash Memory

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.

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

1 = Failure or protection error

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-

ceeded or failed.

4 Program

0 = Clear
1 = Failure or protection error

Error bit: Indicates whether a PROGRAM operation has suc-
ceeded or failed. It indicates, also, whether a CRC check has
succeeded or failed.

1 = Failure or protection error

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-

tion has attempted to modify the protected array sector, or
whether a PROGRAM operation has attempted to access the
locked OTP space.

0 Reserved

Reserved
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128Mb, 3V Multiple I/0 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 12: 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

128Mb, 3V Multiple I/0O Serial Flash Memory

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 6: Nonvolatile Configuration Register

Bit |[Name Settings Description Notes
15:12 [Number of dum- |0000 = identical to 1111 Sets the number of dummy clock cycles subse- 1
my clock cycles 0001 =1 quent to all FAST READ commands
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 001 = XIP: Dual output fast read mode immediately after power-on reset.
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¢¢/2 output voltage.
strength 001 =90 Ohms
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, all
rate protocol 1 = Disabled (Default) 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 |Duall/O 0 = Enabled Enables or disables dual I/O command input (2-2-2 2
protocol 1 = Disabled (Default) mode).
Reserved 0 Reserved
0 |Reserved 0 Reserved

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/O protocol.
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Adicron

Volatile Configuration Register

This register is read from and written to by the READ VOLATILE CONFIGURATION
REGISTER and the WRITE VOLATILE CONFIGURATION REGISTER commands, respec-
tively. A register download is executed after these commands, overwriting the internal
configuration register settings that determine device memory behavior.

Table 7: Volatile Configuration Register

128Mb, 3V Multiple I/0O Serial Flash Memory
Volatile Configuration Register

aligned

Bit |Name Settings Description Notes
7:4 |Number of |0000 = Identical to 1111 Sets the number of dummy clock cycles subsequent to all 1
dummy clock {0001 =1 FAST READ commands.
cycles 0010 =2 (See the Command Set Table for default setting values.)
1101 =13
1110 =14
1111 = Default
3 |XIP 0 = Enable Enables or disables XIP.
1 = Disable (Default)
2 Reserved 0 Ob = Fixed value.
1:0 |Wrap 00 = 16-byte boundary 16-byte wrap: Output data wraps within an aligned 16-byte 2

boundary starting from the 3-byte address issued after the
command code.

01 = 32-byte boundary
aligned

32-byte wrap: Output data wraps within an aligned 32-byte
boundary starting from the 3-byte address issued after the
command code.

10 = 64-byte boundary
aligned

64-byte wrap: Output data wraps within an aligned 64-byte
boundary starting from the 3-byte address issued after the
command code.

11 = Continuous (Default)

Continuously sequences addresses through the entire array.

Notes:

1. The number of cycles must be set according to and sufficient for the clock frequency,

which varies by the type of FAST READ command, as shown in the Supported Clock Fre-
qguencies table. An insufficient number of dummy clock cycles for the operating frequen-
cy causes the memory to read incorrect data.

2. See the Sequence of Bytes During Wrap table.

Table 8: Sequence of Bytes During Wrap

Starting Address

16-Byte Wrap

32-Byte Wrap

64-Byte Wrap

0 0-1-2-...-15-0-1-.. 0-1-2-...-31-0-1-.. 0-1-2-...-63-0-1-..
1-2-...-15-0-1-2-.. 1-2-...-31-0-1-2-.. 1-2-...-63-0-1-2- ..
15 15-0-1-2-3-...-15-0-1-.. 15-16-17-...-31-0-1-.. 15-16-17-...-63-0-1- ..
31 - 31-0-1-2-3-...-31-0-1-.. 31-32-33-...-63-0-1-..
63 - - 63-0-1-...-63-0-1-..
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Adicron

Supported Clock Frequencies

128Mb, 3V Multiple I/0O Serial Flash Memory

Table 9: Clock Frequencies — STR (in MHz2)

Notes apply to entire table

Volatile Configuration Register

Number of
Dummy DUAL OUTPUT | DUAL I/O FAST | QUAD OUTPUT | QUAD I/O FAST
Clock Cycles FAST READ FAST READ READ FAST READ READ
1 94 79 60 44 39
2 112 97 77 61 48
3 129 106 86 78 58
4 133 115 97 97 69
5 133 125 106 106 78
6 133 133 115 115 86
7 133 133 125 125 97
8 133 133 133 133 106
9 133 133 133 133 115
10 133 133 133 133 125
11:14 133 133 133 133 133

Notes:

1.

Values are guaranteed by characterization and not 100% tested in production.

A tuning data pattern (TDP) capability provides applications with data patterns for ad-
justing the data latching point at the host end when the clock frequency is set higher
than 133 MHz in STR mode and higher than 66 MHz in double transfer rate (DTR) mode.
For additional details, refer to TN-25-07: Tuning Data Pattern for MT25Q and MT25T De-

vices.
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