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IRERR

v BRI
FEFZE /D E#1T 2,560,000 X B N\-ERRTEIR
- 4KB BXZE/A#17 300,000 R B N-ZBFRTEIF
F/b 25 FREUIR R BYE]
v HEBBE
L7VE2.0V (HST)
27VE36V (HLT)
o F4REEE

- TAkZR (-40°C ~+85°C)

- Y EAIIZ (-40°C~+105°C)

- ’RZ%ELR, AEC-Q1003 4% (-40°C ~+85°C)
RZELR, AEC-Q1002 4%k (-40°C ~+105°C)
RELR, AEC-Q1001 4% (-40°C ~+125°C)

v R
24K BGA8x8 &K
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MEERS

MRESSS
BAIREGEE

Transaction Initial access latency |Clock rate (MHz) MBps
(cycles)

SPI read 0 50 6.25

SPI fast read 9 166 20.75

Dual read SDR 7 166 41.50

Quad read SDR 10 166 83.00

Quad read DDR 7 102 102.00

B RRTEMIRERIERR

Operation KBps

Page programming 256 bytes page buffer (4 KB 595/533

sector/256 KB sector)

Page programming 512 bytes page buffer (4 KB 753/898

sector/256 KB sector)

256 KB sector erase 331

4 KB sector erase 95

SRR B R HAFE DDP 2314

Operation Current (mA)

SDR read 50 MHz 31

SDR read 166 MHz 96

DDR read 102 MHz 105

Program 50

Erase 50

Standby (HS-T) 0.022

Standby (HL-T) 0.028

Deep power down (HS-T) 0.0026

Deep power down (HL-T) 0.0044
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HETEM

HIET R

5 N/#BR (PE) A Y - BT A (256KB B X)

Sectors in partition Minimum PE cycles Minimum retention time | Unit
512 2,560,000 2 Years
508 2,540,000

504 2,520,000

256 1,280,000

252 1,260,000

248 1,240,000

28 140,000

24 120,000

20 100,000

2R 5=/ VEFIE AT SR M7 X H,

BNMARERHAMY - KBIEFRESK (256 KB BX)

Minimum PE cycles Minimum retention time Unit
500 25 Years
2R 5=/ VEFIE AT B M7 X H,

BNARERTAM 4 KB BREXMIEB KU FFEM-ET

Flash memory type |Minimum cycles Unit Minimum retention| Unit
time

Program/erase cycles| 500 PE cycles 25 Years

per 4 KB sector 300.000% 2

Program/erase cycles| 500 25

per persistent
protection bits (PPB)
array or nonvolatile
register array?

1) ATERE ERNTHAMEE, EEFIRSIRERE, EREETBRENFRZEARHITE 300 Ko
2) B—FEANFZAMFTEENGSHISBRENEZRUETERETIHN—NREEZ/IRRE .
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2.1 BEIEIZR ...ttt ettt et ettt et et et e e e e e e a e e e e eaeeeaeaeaeaea e ettt et ettt et et ee et eteaeeeeeesanannenens 12
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2.3.2 IR N/O BBITIMEIELT (DIO; 15257 25)  wteeeeeeeeeeeeeeeeeeeeeeeeeseeeseseeeseeseseseaseseeseseeeesesesssesensasens 20
2.3.3 MOLE 5 IRV ERITIMEIEL] (QOR, 1S-15-4S) weeeeeeeeeeeeeeeeeeseeeseeeeeeeeseeseseeseseesesenssessanes 21
2.3.4 PO4% 1/0 BITIMEIED (QIO, 1S-4S-4S, 1S-4D-4D) oot e e eee e eeesseeees 22
2.3.5 POLRIMGIELT (QPIl, 4S-4S-4S T AS-AD-4D)  eeeeeeeeeeeeeeeeeeeeeee e eseeeeee e eeseseess e eseseasas 24
2.4 B TR BRI BRI ettt ettt ee e ettt aeeeae et e e e e eee et et e e e et eaeeaeeaeaeaeeseeeanaeas 28
2.5 BB IETRET R FIIN ettt e e eeee et e eeeesess e aesesseseasesaeneseesesesasaeneaeeseanasan 29
3 ZOHEE (MCP) BT AN BNSERBHIIER .., 30
4 HEEEZSTEIBIET . .....ooeeeeeeeeeeee ettt e et e e ese e eeeeeee e et e s eseaeeet e s eenaeaeeaeeeeeeaeen 33
4.1 SEMPER™ R E T TR B BB TR B PET ) e ee ettt e e e eeee e e s seeeseesessaeeeaseneaeasas 33
4.1.1 02GT DDP HIEEBIET ..ottt e e es et e esesesaeeeeeeseasseeaeseeeessaseseenees 33
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43 JEDEC JESD216EBITINTZERT RINEEL (SFDP)  ZRIE] oo sese e eenean 35
4.4 LETFMERKIT (SSR) HIEIEZSTE] ..ot ee e ee et eee e eeeseseseesatesesenessesesssessesssesensenes 36
4.5 BT T B oottt ettt ettt e et ettt a e e e et ettt e et eee et et eaeaeaee et et e e neneeneaesaeaeneneeeearanans 36
5 BB ettt ettt ettt e et et e et e et e ee e s e e eet et e et e e eet e e eaeeeeneaneseeraeen 40
5.1 FEIRTOTMUBIELIE ..ottt e e ee et e seee et s eaesesseseasasaenesessenssesasneaeeseasasan 40
5.1.1 B T R AR D - vttt ettt et et et e e et et et e e e e et et e e et eeee et et e e eeeeeeeaeaeaeeeeeaseneaeanaen 40
5.1.1.1 ECCETIBEETTIRTE (EDUS) oottt e et eet s eee st e s ese s eseeeeseneaees 41
5.1.1.2 ECCARTSZTTIEE (ECSV) oo ee e e e e e e e e et s e s e s ee s s e s eseseseeeeseesesensessesesasens 42
5.1.1.3 ECC EEIRMIIEIETE  (EATV) oottt ettt st ees et e eee s aeeaeaseeraens 42
5.1.1.4 ECC FEIRMUMITEIBE  (ECTV) oottt et et ees et e eees s aeeasaseneaens 42
5.1.2 ECC AR BT TR BB AT A S 1l oottt et e et ee et s s e e s eseetaeae e eeseneaeasaen 43
5.2 FTXZE Endurance FLEX ZEHT (FAZHETMET) oot ee e et s s e e ee s s s es e eeeanans 43
5.2.1 BB 1. BRATHAME - B A TERRIEL ..ottt eeeeanas 46
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5.2.2 AEE 2 : PN XIEGERE - — M REUEFRB BB KIFM —NE I AMERI .o 46
5.2.3 HKREndurance Flex ZR MR B Z 28 B 1B ..ot 47
5.3 BUABTEEEMECRC (TBEIRTTRIRIE) oottt snaseas 47
5.3.1 b G it e R = b e = i L OO 48
5.4 BB RIPALI. ..ottt ettt sttt ettt s et s e s s eeraes 48
5.4.1 FBZEIRIRIF (LBP) oottt sttt sttt sas st assssassesesassessasssnas 49
5.4.1.1 FBETEBETUIRIF <ottt sttt tneas 49
5.4.1.2 B B TR ettt a ettt et a et a st enes 50
5.4.1.3 S L = OO 51
5.4.1.4 FEGEIRIRIPTRERE ..ottt 51
5.4.1.5 2L = B S e T e OO 51
5.4.2 EZRERBCIRIT (ASP) ettt ettt en e nassaes 51
5.4.2.1 B B R ettt ettt a et aanes 52
5.4.2.2 THZSHIDYB  (FBERME) BRI oottt 53
5.4.2.3 FKASNEET PPB (JEZIRME) BB KARIF oottt 54
5.4.2.4 TRIA PPB ARIFLE ..ottt ae sttt ae s s s ssasaenas 54
5.4.2.5 AT PPB ARIFATLE «.oovoeeeeeee ettt st sss st nenes 55
5.4.2.6 BRRDARIFHTLE .ottt 55
5.4.2.7 TEENZREBARIPALIEY <.ttt 56
5.4.2.8 PPB fIL - OTPIZEER ..ottt sttt sttt s s ssaees 57
5.4.2.9 TBFHASPIERZET ..ottt 57
5.4.2.10 ASP AE R B TF B A BB D B Al oottt 57
5.4.3 g o 2 - e (1) ) OO OO 58
5.4.3.1 Y = B S e e £ OO 59
5.5 SATEBOOTL .ottt et e ettt eeba e e et e e ba e et e e e eebe e e tbeeebae e raeeebaeeeraeeenteeenraeesreeenn 59
5.5.1 TN BB HIIRTLIRTEART ...ttt 60
5.5.2 RE= 0 7Y iy RO 61
5.5.3 SAfEBOOtTEFT IR TITT I oottt tnes 61
5.6 TIEN ettt ettt sttt a et et a e a et et et et s et st et ae s s et s sanes 62
5.6.1 TR B A B B S B .ottt 63
5.6.1.1 g e T £ OO 63
5.6.1.2 TRERIERIRTN .ottt sa s ettt sa st a st sastaneas 63
5.6.1.3 TN SFDP B B ..ottt 63
5.6.1.4 T E AR D S H R oottt 63
5.6.1.5 B B BB R B TR R I B oottt 64
5.6.2 g o i e e OO 64
5.6.2.1 YR N e = TR L OO 64
5.6.2.2 JEEN SDR X 1/O BB EHA oottt s e e sanens 64
5.6.2.3 JEEN SDR PO A BB D B HH oottt 64
5.6.2.4 EX SDR F1 DDR FUZR 1/ 0BT B oottt 65
5.6.2.5 JZEX QPI SDRFI DDR BF B HH ..ottt sttt 65
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infineon

15|15 ENE SR

1 5|2 B E S ER

1 2 3 4 5
V / ’—-~\\ / ’—-~\\ / ’—-~~\ / ’—-~~\
4 \ /4 \ 4 \ 4 \
I \ I Y I \ I \
A | onu ) | onu ) | RESET | | onu )
\ ! \ ! \ ! \ !
AN ," AN S’ \s\ s AN s
/ ‘—-~~\\ / ‘—-~~\\ / ‘—-~~\\ / ‘—-~~\\ / ‘—-~~\\
4 \ 4 \ 4 \ 4 \ 4 \
I 1 I 1 I 1 I 1 I 1
B [ DNnU L I vs I Ve | [ DNy
\ I \ I \ I \ I \ J
\N s \N s \N s \N s \N /s
27N 27N 27N 27N RN
4 \ 4 \ 4 \ 4 4 \
{ \ { \ { \ { DbQ2/ { \
C [ bNu I cs# [ bNu L wpe ! [ bNu
\ A \ A \ A \ A \ A
\\x ,/, \\x ,/, \\x ,/, \\x ,/, \\x ,/,
PN PN PN PN PN
4 Ay 4 Ay 4 Ay 4 \Y 4 \Y
[ i { pQ1/so ! { pQo/si [ D3/ [ onu )
D \ DNU y/ \ Qt/ y/ \ Qo/ y/ \ RESET# | \ y/
\\\~ ,/’l \\\~ ,/’l \\\~ ,/’l \\\~ ,/’l \\\~ ,//,
T T T T T
4 \ 4 \ 4 \ 4 \ 4 \
I \ I \ I \ I \ I \
E [ DNU ! [ DNU ! [ DNU ! [ DNU ! [ DNU !
\ \ \ \ \
\ A \ A \ A \ A \ A
AN ’,' AN ’,' AN _ 4 AN _ 4 AN _ 4
Top
B 1 24 IX BGAS |l 53 ECE Y
=R1 SR
Symbol Type Mandatory/ Description
optional
CS# Input Mandatory Chip Select (CS#). All bus transactions are initiated
with a HIGH to LOW transition on CS# and
terminated with a LOW to HIGH transition on CS#.
Driving CS# LOW enables the device, placing itin the
active mode. When CS# is driven HIGH, the device
enters Standby mode, unless an internal embedded
operation is in progress. All other input pins are
ignored and the output pins are putin high
impedance state. On parts where the pin
configuration offers a dedicated RESET# pin, it
remains active when CS# is HIGH.
(EEETR.....)

1 NRERBEKES

&, BGARPRRVAFER M AIBERIIR . MRERMAKAIEIRETE 150°C LA ERY

BET, HEN/SEETEEDTEREIRENRE,
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2 Gb SEMPER™ [N7Z1Ffi5 28
PA4% SPI, 1.8V/3.0V

afineon

15|15 ENE SR

e N

() ES#R

Symbol

Type

Mandatory/
optional

Description

CK

Input

Mandatory

Clock (CK). Clock provides the timing of the serial
interface. Transactions are latched on the rising edge
of the clock. In SDR protocol, command, 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
DDR protocol, command, address and data inputs are
latched on both edges of the clock, and data is output
on both edges of the clock.

DQO/SI

Input/output

Mandatory

Serial Input (SI) for single SPI protocol
DQO Input/output for dual or Quad SPI protocol

DQ1/SO

Input/output

Mandatory

Serial Output (SO) for single SPI protocol
DQ1 Input/output for dual or Quad SPI protocol

DQ2/WP#

Input/output
(weak pull-up)

Optional

Write Protect (WP#) for single and dual SPI protocol
DQ2 Input/output for Quad SPI protocol

The signal has an internal pull-up resistor and can be
left unconnected in the host system if not used for
guad transactions or write protection. If write
protection is enabled, the host system is required to
drive WP# HIGH or LOW during write register
transactions.

DQ3/RESET#

Input/output
(weak pull-up)

Optional

RESET# for single and dual SPI protocol. This signal
can be configured as RESET# when CS# is HIGH or
Quad SPI protocol is disabled.

DQ3 Input/output for Quad SPI protocol.

The signal has an internal pull-up resistor and can be
left unconnected in the host system if not used for
Quad SPI transactions or RESET#.

RESET#

Input (weak pull-
up)

Optional

Hardware Reset (RESET#). When LOW, the device will self
initialize and return to the array read state.

DQI[3:0] are placed into the high impedance state when
RESET# is LOW. RESET# includes a weak pull-up,
meaning, if RESET# is left unconnected it will be pulled
up to the HIGH state on its own.

Power supply

Mandatory

Core power supply

Ground supply

Mandatory

Core ground

Do not use

Datasheet
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2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

2 FEOSER

2 EOBR

2.1 7B

Z K% Quad SPI [0 SEMPER™ &%= R 25K CMOS, MIRRORBIT™ T Z N2 125284, SEMPER™ [A]
EFERFHEBEANEREMIRIT, BEF 15026262 fEHITHE, BT ASIL-B FRINEH 21 F &S ASIL-D
ER

fic&Quad SPIZEMARISEMPER™ (NEXNF S ZIHMEARM R AISPIBRITI AT E. LA (X 1/0
3 DIO) WA PUfiIZERIME 1/0 (QI0) FIMLESMEIED (QPI) Wil LtbSh, EHBEXT QIO #1 QPI Y DDR i
BX{Z50, BITEBERBYR A it it HIREN AR,

MBHFEBURIERHASHAN, EEFRUEENFERREHATEMEH L, BEHLZMBENTIE
BY, MZEMREZRALURENENZEEES

SMFESMUNERRS I — N5 FIERESKEEL (RET) BB (F8F) . REE
PRIBIEA BERNTFLM 0 BN 1o BRFTIXIEERBEX (4 KB 5% 256 KB) HITIEFRR(Fo

SEMPER™ [NIZZfEss iR R R ENBXHE R, tit=SEBEr] LUACE N4 —BY 256 KB X PE%!), AT LARD
ENEARE 1L, EP=F+"14 KB BXDHEINIFHEI, MBFHEBEX LI 256 KB, HEREN
BEERE 2, HP=1+"14KB BXEMIBFMEILZEFIIDEEZF, MEFHNBXLEL/ 256 KB

EEANS NRERREMERMNTIE NEEFAEEN 256 F1HE, 512 FT, 512 FHEMRMHESNEANELS,
ZeEANGEES T HRBIMCP, FREGH BTG S ESERSRERE—I,

Address Register
. Embedded
"| Microcontroller

ECC
Y (SECDED)

#(  Control Logic

MIRRORBIT™
[ orogram Buffer |

A

CK

cs#

RESET#

DQO/ 51 = »| Input/Output #| Program Buffer > _ o
Drivers - o
DQ1/S0 = -
DQ2 / WP# = > Data Integrity
DQ3 / RESET# = - - Read Buffer - Check
| Secure Silicon Region
Clock SFDP and IDs
> > Registers
| Reset Control |

2 5 A S HZi8EE
Datasheet 12 002-12340 Rev. *S
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2 Gb SEMPER™ [N7Z1E {528

P94k SPl, 1.8V/3.0V

2 FEOSER

DQo/sl <
DQ1/s0 «

vcc

DQ2/WPE <

DQ3 / RESET# %

RESET#
CK

cs#

pa O S N NP N »

e P N N

DQo/SI
DQ1/50
DQ2/WP#
DQ3 / RESET#

DIE# 2
RESET#
cK
cs#

vee

VsS di

DQO/S!
DQ1/50
DQ2/WP#
DQ3 / RESET#

DIE#1

RESET#
CK
cs#

vee
Vss

Vss

afineon

B3

MCP

A& Quad SPI#EHISEMPER™ (NTF NI fiEss A ZMEZEAR, BE 1.8V H 3.0 VIZOF 1/0 BBEEDL,

2T HIZIE D BN FH1TEIIRIEX, HostInterface Controller (EWN3ZEOITHIZE, HIC)

Embedded Algorithm Controller (BRANEIEAITHIZE, EAC) o HICKIZRHRMANESBEE, HiRE
FEWRshEE, USRS ENRREIEEFS NIEEH. HICEEZEUERmENIG(ZE S FFr7ERIH
HEBRETERRVEIE; BB N FRMULFANEUES EMNEACTH S1EEESA,; SHIEACEREZIRUNRE N

Hio EACEENfFREEEGSHEMESTNEEZNLFY, HRITHEXNBRAXEE.

EFMESEMEYIPRIEZ R M EURR, FSERITERNIRERY, XERERMABAREZE (EA) o
XEB AT LASFMFAINEACKREIR, FEENITERFIEIENS NMER. EVNAARFHSHKBE
ANFNAFZBR 4P, EACEWGSRATHRITAREHXENTBLUERGS, HEEARITHHEREREES.
BHEMAFHRITREEETRARMEIT(XIP), BT REXIPSSEMPER™ NFERFE#E T —REFER, UE

= HIBTEIRZ#HIT Quad B¢ DDR Quad SPIfEHI, HUEFHIEZR ] LA SEB S ERHITHFE L NOR

NERFERE, RNE&EB LV ESEHE,
B K% Endurance Flex ZEMEBR R KEIZITA

Bhdial,

= Ao,
DiRe

IEARIEELAFE N AR E il NOR INTFIE B A M EUER
R, TEEXBMAMHKERENENDEK, fRESE 100 FRU LIRS AN 25 FRIEIER

EC#&Quad SPI#ZRYSEMPER™ [N T\ fFfiE a8 BT FE 7 25 (455 5 N HAIE E Al ER NTUX BRE TS RS2 15 1R1R
MALUE, PAfS, % ECC AT IRENE A & EE U AN X ECAF AL SR A AR B8 LA R AU 1E
Ec#&Quad SPIHERYSEMPER™ (AF N Z s A NEIZETINEE, NEERFHRHBI IS,

v EANTHERRIR(E. REBANBHRERRI. KMAEEIRS

o EHIREINSAIE: BAMUHBRFMEIRITTERY 1 LEAAIA/30 2 EEFAIERRR
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13

=

YA

002-12340 Rev. *S
2025-07-22



o~ _.
2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

2 FEOSER

v BUEREMNE. XNAERTIABHITHEIRQ

v R2E: REERNNEAFESDGENEERITIRE
v BEEBRRES: RESTBEXRIRREIIHKRERS

v BXEBRITESE . HEETBXRERRER

i

2.2 =5 ik

2.2.1 SEMPER™ [AZ ZE 28 2 & Quad SPIETHIR T

F2#&Quad SPI#EMAISEMPER™ (N7 7Z(#E28 A R ER ATV R 4L 1% & AU T AR SR =0 2 — IR Eh:

v B0, BIERIETE CSH TR TFRET, HFRFRET, BIERBANTASEF,

v B 3, BEIRETE CcSH TRITASETY, RARERRBANBEBFTASHET,

S FXFMIEI, SORUMMYAEIRETE CK S M LA BIFERIZSM, M DDR MY AEIBTE CK
=SSR MBI BIERIES T, BEBIEE K HEMESHTRAT A, *3F DDR ¥, F%
R 30

AR X SI7E T 2& ENL FHER B R E R E A EURET A FhiR 14,

Capture Drive
Input Output

Mode 0 CK
Mode 3 CK
CS# / \ " /—
))
DQ[o]/s! —( 1Bit In X X } ()()
DQI1]/SO (¢ { 1#Bit Out X X )7

Latency
- Input > Cycles > Output >

E s SPI SDRIER 2 #5

Datasheet 14 002-12340 Rev. *S
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2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

2 #FZO8ER
Drive
Output
Capture
Input
CS# 1 ()() /_
oot —— () Y s oo —
¢ Input———pwl——Latency Cycles—p<——Output——p>|
Es SPI DDRIEET 2 5%
2.3 Z5 Y
ig:

v TECSHAEE (REBTE) HAEl, BIEMES (CK) IR, RNGLSEEBEEESHIE DQ) 5 LFH,
AEE BN EEEFRIINEXFER ST, TMARNEXEESIGE I ERIREEIER
MEZEERNERFESEENLIERRE], BFETR, SEEERTIRHENIIEN, T
BIRE cs# A TFIREBRES (FEBF) . CS# #iEBRIBTEIERFF NS4 E— 1% i,

o B CSHATIREBIREEY, CK BT,

v BYERRERERETEEBRGSERIBE, ik, ERERMHBIEE RN R RLESN, BiINEFEER
RFEREDIIERE D,

EHIEE

o CK WRIEEIENEESR ZBEES N S USSR ER. <. Ml E NEUEAE R
KETESDRFIIAMI CK EHE, AL TE DDREFHAFAHE CK .

2RE TEFE/F BN FE T ERB T BRI 7 % IR T B = I 2 9 R s R BB IEIF RS TT, T
SEEEITZ N, TN TUIRIERE], REEESIFE BRI m <%, XS “H=MR
EMNIRIE” NFHHETITIE,

hiNARIE

o EEEEPEANDQESNMERUA T AFIRIMMER N Z MG <. EREIARER DQ ES#HIT

=2 E . MIVRINEDRG <. Ut SEMEERNEIEREMN DQ EE (DQESH) ik, 1%
AT
WR-WR-WR, HH:

il

B TWRES LU EEMERK,
EZPWREMA I B EFMER,
B=MWREHRIEFEEMER,
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2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

2 FEOSER

o {IBEERILIZ 1. 284, XIF SDR, RBYENS; XIF DDR, REVEN Do SDRTEE—METHH/EHARY &
BITFEEEEHERNERE. DDR EE NI _EFAF TSR R B RRERIE,
o mffl:
1S-1S-1SKRREp L 1L TRSDR , A1 TESDR , EIBEA1LLAF(ITESDR o
4S-4D-4D RREFS A 4 EUAFAITRSDR , HIMEANEIBIE S 4 LL4FIEE DDR,
N E X
+  E#&Quad SPHZESEMPER™AZE X TZ &2 & X AV MVAR T :
1. odfFE. tibERNEIEERBEER—1 DQES. FIEMEII SDR,

— I DQIES BT L, M DQES AT AERMEIEE . FIEMERIY7I SDR.

ap SHUHERBIER —1DQES, HIBERNFERANIDQES. FIEMESYN SDR.

— 1 DQIESBF <L, M DQES AT HutE, FEHIEER. FTEMERIY/ SDR,

SR RERA—IDQESHIUSDRA I, MULFMEBIEE RN DQESH LUDDRA o

S ER. HIHFRAEEELMEREERNE DQES. FrEMESY N SDR,

an SR RERANENDQESHLSDRA R, IR F m{ERAME-NDQIE S H LADDR

730

v BNMERELI— S (1FT) MR, ZaSIEERITHE S E WIS RS BIHR(E

v FTEMYEZRF 3T 4 FTH I,

1S-1S-1S Thi¥ (BEEN /5L, slo)

v 1S-1S-1SHRINE EBE( (POR) FREIERIANNY, BRAEREFESIEFAIEENEMZEHNEE
E=o

o ZIMYERDQIO)/ S E EMEEEFRMBINEXEERZ[Y, FADQ1]/SO KEEMAEREE
R ERIER, 51 DQ L, EERBENFTAMKREERRAIL (MSb) EIFR{EE KL (LSb)
MR ETE DQ & L, ELMUFTIZM SINF 2 &EINFNIRFEH#HITER. EEHUEFD
2B MRt Rl &R = stk B9 IR = 31T 1% Sl

»  7£1S-1S-1SFR, DQ[3:2] FATEIREMMER. DQ[2] RTF{E WP#, DQ[3] RIF{ERESET# N, &
M, pQE2ME=EESES.

1S-2s-2s T (EIN/Fit, DIO)

o ZUMYMER DQI1:0] 155, 8 ELAFAIaSIRM MSh B LSb MIRE X B 7E DQ[0] Lo HhtFTRIRIRNAL
(LSb) J7E DQ[0] £, T—NMRFIMTE DQ1] 55 £, KItLEH, ELMUFHIRMESINFEIR
EIRE IR #1715 o SDR FRRVELSEIEF TIIEIR M ER I B SR E i RO (2 5o

»  7E1S-2S-2SFA, DQ[3:2] FATFEIBEMMER. DQ[2] RFTF{EWP#, DQ[3] AJF{ERESET#HIN., &
M, DQE2ESEEEMEE.

1S-15-4S Y (POZe5IHI%EY, QOR)

ZINER DQ[3:0] 55, 8 LbiF (s <MthhtRER MSb B LSb BIIRE X E7E DQI0] Lo SDR HIRVELLEE

FHIREBM SRR RSt IR E S,

1S-4S-4S 1 15-4D-4D WY (RN /HH, Qlo)

N o U A WN
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2025-07-22



o~ _.
2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

2 FEOSER

ZIMNER DQ[3:0] 55, 8 Lb4FIsn< i M MSb Bl Lsb MIRFEHR ETE DQ[0] Lo HUEFT5R LSb HE
£ DQ[0o] £, ETEMIMEBEEKAESH S DQES L. ELMUFTHIRMNESINF I REIRFD

RF#1T% 4, SDR PMIELEIEF IR M REMI R RSt IRFZ . DDR PRELSSIEF

BRUFHS (F) X ER, EPFHIRFRATEZMVER TEARERRFHNIRE. EL

BIRF TR M R i B R = b A IR # 1T o

45-4s-4S 1 4s-4D-4D X (MOLRIM&IEO, QPI)

ZIiER DQ[3:0] 55, HHULFTHAY LSb METE DQ0] £, BNEMNIKEERXESHRSHIDQE

5. ESNFRHIRMRSIRFERRIRFENIRE#1TER. SDR FHESIIEFHIRIBM KRR

U E RS AR IR R 1R Hio

DDRAMIAFFIEF HNUFHXY (F) HWERER, FRIMFBURFEZDMMERX TEAREEFTD

HIRFE. IRFFEIEF Pzttt NMREISHIRFEER. SB1TIM&ED (SPI, 15-15-1S) F ML&IM&IEO
(QPI, 4S-4S-4S #14S-4D-4D) B~ T FREMER THIR Z1& o

2.3.1 HRITIMEIEO (SPI. 1S5-15-1S)

RV AVAVAWAWAWAWAW AW
CS# /—\ /_

M:

Sb LSb
DQIoy/SI 4< CMD [7] X CMD [6] X CMD [5] X CMD [4] X CMD [3] X CMD [2] X CMD [1] X CMD [0] >7

High-Impedance

DQ[1)/SO

|¢«——————— Command———————————— |

Ee HInSHANSPIEH

o« A U
Cs# _/_\ /
( ((
)y ))
MSb LSb MSb LSb
oo ——{ e e B

High-Impedance

DQ[1)/SO § ((

(
) ))

|-«——Command——ml¢————Address——p»|

B 7 A s At A\ SPIfE i

Datasheet 17 002-12340 Rev. *S
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Car
2 Gb SEMPER™ (N1E7E %58 Infineon

P94k SPl, 1.8V/3.0V

2 #FZO8ER
« Ui
cs# J—\ /
(( (( (€
) ) )]
MSb LSb MSb LSb MSb LSb
ADDR 1 ADDR 1 \/ ADDR 2 ADDR 2
e G A9 ) 0 8 D 0 WD
High-Impedance (c (C ((
DQ[1)/SO Yy Yy vy
Command Input Data Input Data |
(Start Address) (End Address)
= 8 A AR AR UL SPIfE 4
VAR AVAWAS AWAWAR AWAWAR RWAN
CS# _/_\ {( {{ ( {4 /-
)} 1} )3 3+
MSb LSb MSb LSb MSb LSb
ADDR ADDR D A DA Dy A+1 Dy A+N
voust ——(eem XY ewe X Y B —
High-Impedance {( t( t{ {(
DQYsO 13} ) 12 3}
|««——Command ot Address plg———Input Data -
B9 WABS. MUMEIERARSPIE N5
VAR AWAWAN RWAWAR WA
= [
(( (( (C
) ) )7
MSb LSb MSb LSb
oo ———( o YY) YR O —
High-Impedance (c (( ((
DQ[1)/SO Yy b)) )
|«—Command——»}¢——————————————InputData————————————— |
.
& 10 WA THEIEMARSPIE N fZi
Datasheet 18 002-12340 Rev. *S
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2 Gb SEMPER™ (N1E7E %58 Infineon

P94k SPl, 1.8V/3.0V
2 FEOBR

AN aWAWAWWAWLWAWAW.Waw—
© —

MSb LSb
DQ[oy/sI S x CMD [0] }
MSb LSb

(( {( Dout A DouTA DouTt A+1 Dout A+n
Daltyso 5 — " X ‘I‘

|<«———Command HH—%;Z:;? — >4« ReadData——————————————— P

¢
)

T

(C
b2

-
<

(¢
N

[y
~
>

& 11 HENISHMANSPIREEE (FMHIER) 2.3

K MWMWW
I

LSb MSb 1/ LSb
a0y _-‘D( ) \Agﬁ? MW, ¢
) =
( ( Dout A Dout A+n
Dayiyso 5 5 5 (i X S

,_Jr-‘

T

s

=] Command »-|4—Address— ¢ Mode |Lg;i|rgzsy* Read Data >
B 12 AN SPIEREN R (FHER) ¥

yj?'{klu\%ﬁ%%l*ﬂ 2, 19-“9’]'*'**5@}375%%5):9'317(,@\0
3 EHEFIRRBNERT, SFTHE DLP,
4 X3F RDAY2_4_0 &5, FIEMAIIRHEEL,
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Car
2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

2 FEOSER

MSb LSb MSb LSb
ADDR ADDR
{{ {{ Dour A Dgyr A*n

|-———Command el Address ol Read Data——jm]

| 13 HHEpTHMAMARSPHIREFia (ERLIER)

S Y A O Y O A W A Y A O
e [\ : y '

High-Impedance
DQIoys! ()() ()() () ()

MSb LSb
(( DoutrA Dour A Dour A+1 Dout A+n
oartyso > (i X S BERANE

¢ Start Delay—————— ¢ Read Data

= 14 HEH BRI sPI 55 (AutoBoot)
2.3.2 W 1/0 EB1T5Mg#EO (D10, 15-25-2S)

« U U U U

((
¥
M5b LSb
bapo = D( i B }(jD( XjD(
s e s ij °°°°°

i e Latency
je——-o0 -l Address————pelt———Mode————l Cycles »|{———Read Data—=|

&l 15 wHY. MAFMENMAN Do I EE (WMHIER)

002-12340 Rev. *S
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2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

2 EOBR
« A NN A
=\ y g T
e ——(Z ) EEC D0 NE—
eern —— (G NCEDCEC DR EOCNED)—

< Address———p-a————Mode *H«L::‘z;c:*iﬂead Data——|
& 16 HAMAEN AR D10 ELIEI TR (W HIER)
2.3.3 PO IR EY R TIM&IED (QOR, 15-15-4S)

SR VAR SWAWAS AWAN RWAWAWAR B WA
e [\ " . [
% fe xj B )(jD(_)—s :::13:::..1
s h__x--.m-r
boiz) 4 55—‘__:?'_3{;; m
- R

| #——Command ——e|4————Address— el L atency Cycles | DLP—pe|st———Raad Data——]

Al AWaANAN aWaAWAWAR A Wa VAWAYW s W
A .

MS

~Ef RO

Max-1]
£{ ADDR

|———Command——e}«————Address —w|——Mode——#|-—Latency Cycles / DLP—#els———Read Data—»]|

& 17 HEMS., HAtMERX AR QOR SDRIZEVEH (MHIER)

002-12340 Rev. *S
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2 Gb SEMPER™ [N1E1E £S5 iﬁineon

P94k SPl, 1.8V/3.0V
2 FEOBR

2.3.4 P94k 1/0 B21T9M&#EEO (QI0, 15-45-4S, 1S-4D-4D)

(4

(¢
> b))

{(
) )t
MSb LSb pp—— S
CMD CMD ADDR ADDR MODE bLP DLP DoutA DoutA+n
o) Cdhe e A e e dpes
(€ }' ADDR ADDR MODE MODE [ DLP DLP Do TA D A
DQ[1] ) \ Max2] XjD( i} X 5 >( &) ) T [; oU[Tl]
(( [ apDR ADDR MODE [T o Y Doura Dour At
DQI2] ) \ M) )dtx 2 X X 2 ) 1R A [ 6l o

(C / ADDR ADDR MODE MODE b DLP DLP ‘\ Do TA D A
—(CE Dy

|«———Command——|#————Address———}«¢——Mode—=|-—Latency Cycles / DLP—m|-¢———Read Data——»]|

~

MODE
[4

MODE

= 18 HEHS. IR BN QIo SDRIEEUE M (WMHBIER) ¥

MMMMW
o .

I
)7 b}
I~ 7 /[
ADDR ADDR MODE DLP DLP DOUTA DOUTA+H
o ——EE T E m
7 T
ADDR ADDR MODE MODE DLP DLP DoutA DoutA+n
oo ——(ENDCECE L% ENE)—
7 '\
ADDR ADDR MODE DLP DLP DoutA DoutA+n
o ——(EN D ¥ 000pE—
~ _\
ADDR ADDR MODE MODE DLP DLP DoutA Dour A+n
o —(EDDEECDE (200

-4———Address——|{«¢——Mode——=|-¢—Latency Cycles / DLP—#|-¢———Read Data———|

¢ (

MODE
4]

MODE
6]

= 19 HAEMUETIE ML Q0 SDR ELLIEEEM (FMHIER) Y

S RBMEELEXE.
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2 Gb SEMPER™ [N1E1E £S5 iﬁineon

P94k SPl, 1.8V/3.0V
2 FEOBR

QY R S FSWMMT\—

MODE DLP op DourA DuurA+n
(0] o [4 [0]
MODE MODE DLP or VM boura Dour Atn
(5] (1] [0]_ y [5] 1

b

LSb

(
)
T
CMD CMD ADDR
DA} ( i 5\ ol ) < Max-3)
r

( [ aoor
bar )] | Max-2)

MODE
(4]

———
=38
S8

£

——— ——
~-~—T
>
28
g

{L —— ——
(( / ADDR ADDR MODE MODE { ™ Top oe V[ poura Dour A+n
DQj2] ) A\ Max1] 2] 6] 2 s m (0] 6] 2
} LU ) B B

/L
(( [ ApoR ADDR MODE MODE DLP o DoutA DourAtn
b 2 L ) e X O —— ‘& S ANED
t

|«———Command —————m|-¢——Address —#--¢——Mode——m|-«——Latency Cycles / DLP——m|-¢———Read Data———]

& 20 WHBS. HMAAEURH QIO DDR IRENUEH (HHIER)

Y
ADDR MODE DLP DLP _\ DoutrA DouT Atn
(0] 0] - 41 01
I
ADDR MODE MODE DLP DLP DoutA DoutA+n
1] (5] 1 - [5) 1]
!
ADDR MODE DLP DLP DoutA DoutA+n
2 2] (6] 2]
) —
[
ADDR ADDR MODE MODE %Q DLP DLP P\ DoutA DoutA+n
[Max] (3] 7] 3] »_‘\ m (7] (3]
7

-4¢—Address—w-|-¢——Mode——m|-«——Latency Cycles / DLP——|-a»——Read Data———m|

CS#

~
~

MODE

DQI0] o

MODE

DQ[2] 6]

DQJ[3]

= 21 HAEMULFIEN ML Qo DDRIELIEIEFH (FMHIER)
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2 FEOSER

VAR AWAWAS AWAWAW R WA
CS# [
J—\ (( (¢
) by
MSb LSb
CMD CMD (o DourA DourA+n
(¢ (( DourA Dour A+n
o 5 5 o X S
(€ (( DourA DourA+n
a2 5 3 (X S
(¢ (( DourA Dour A+
oo 5 5 (i X S

|<¢———Command——m}-¢—Latency Cycles——pl-¢————Read Data———»>|

B 22 HHSWANILE D REVMER (HHIER)
2.3.5 O£gshgiEO (QPI. 4S-4S-4S Ml 4S-4D-4D)

« AN
CS# /—\ /_

MSb LSb
. CMD CMD
b0
|<«—Command—»|
& 23 B SR QPI SDRILZH
Datasheet 24 002-12340 Rev. *S
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2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

2 FEOSER

MSb LSb
. (( Dour A Dour A Doutr A+n
pafs) $ 20 & AN

<« StartDelay ¢ ReadData—»

& 24 HERHEBIERYIM QPI£% (AutoBoot)

o« A\ U
o ) r

MSb LSb MSb

DQE:0] ———— 74 X Bo ﬁﬁx:”llﬁ'——
a—Command—p--at Address
& 25 A m<SHMALE B QPI SDRIEE

ox MMMMC
et [\

MSb LSb MSb LSb LSb
. CMD CMD DOUT A Dour A DOUT A+n
Do (o {5 ) ‘k

|4 Command-— |- Latency Cycles— > <¢——————Read Data

& 26 WHMSBMAN QPI SDRIZEUEH (MHIER)
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2 Gb SEMPER™ (N1E7E %58 Infineon

P94k SPl, 1.8V/3.0V

2 FOMHR
“a N
MSb LSb MSb LSb MSb LSb
oo ———{ 0 )5 ) xj (D OrE)—
Input Data Input Data
<4—Command—<—— o Address) ™% (End Address) ™
& 27 HH N SMA AL AR QPI SDRIEZH

MSb LSb
. CMD CMD DlNA DlNA DnA+n
baol ———{ wmx >C“IIM|—

|<«—Command—»|<¢————Input Data———————>|

= 28 HEmTHEUERAL QPI SDRIZH

MSb LSb LSb MSb
. < CMD CMD ADDR ADDR DnA DA DinA+n
DQ[3:0] [7:4] X [3:0] [Max] BU [Min] [7:4] [3:0] mm—

|«—Command—»¢———Address——— | Input Data————————

& 29 HEBL. MAMBIER AN QPI SDREAZH
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P94k SPl, 1.8V/3.0V
2 FEOBR

MSb LSb MSb MSb LSb
. CMD CMD ADDR ADDR DoutA DouT A DouT A+n
DQ[3:0] — < [7:4] [3:0] [Max] )d .-[M.n] )7 m—

|<I—Command —I-|-I—Address —>|4Latency Cycles |-<7Read Data——————»|

& 30 A S ML N\ QPI SDRIZEUEH (FHIER)

‘ MWMMWC
s 7\ [

MSb LSb MSb LSb MSb LSb
W
. CMD CcMD ADDR ADDR MODE MODE DLP “op DourA DouTA+n
DQ[3:0] 4( [7:4) 3:0] [Max] thx [Min] [7:4] 13:0) K ' o m =0

|-¢—Command —-}———Address ——»|«¢——Mode —m}-¢—Latency Cycles / DLP—m-l-¢———Read Data——#»]

= 31 HERS. HAIENERX SR QPISDR IEEEH (WMHIER) ©

jwuv\ﬂf\ﬂjmmm
A

LSb MSb Lsb
- ' ) [ s ‘m ‘\
ADDR ADDR MODE MODE DLP DLP DoutA DOUY A+n
3 O] (Max] D( [Min] (7:4] 50} 38, mw

|-¢————Address———p>|<¢——Mode—#=|-¢—Latency Cycles / DLP—m|-¢———Read Data———]

= 32 HAEMUFIERN ML QPI SDRELLIEEVEM (MMHIER) ¢

SR e VY e VY o WY e W Y W A R O
e ) I~

) J
Msb Lsb MSb LSb MSb LSb LSb
!_ _\S:‘
: DQ ¥ CMD ADDR ADDR MODE MODE DLP DLP DoutA DoutA+n
pag:ol ( 3074 ){ 3:0] } ( [Max] “ [Min] )( [7:4] X 3.0] ) ‘SS: 0 3:0)
L

H—Address—*—Mode—H—d—Latency Cycles / DLP —»|-———Read Data——#-|

| #¢—————Command

& 33 WEBY. MR R QPI DDR IZENZH (HHER) ©

IREBMUHELTFERE.
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2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

2 EOEER

MSb LSb MSb Lsb p Msb Lsb
. ADDR ADDR MODE MODE o [ op A Do DourA+n
DQ[3:0] —< [Max] “ [Min] >< [7:4] >< (3:0] >ASS_‘\ (7] \g o /\ 4 ED Bo [T
1r II

|«—Address—p{«¢——Mode—»>|-¢——Latency Cycles / DLP —p»|-¢———Read Data——p>|

= 34 AU ENE QP DDRIEENE L ©

2.4 B irasen 2 AN

ABC#_N_[#:#]

—I_—> Register Bit location (e.g. [7:0])

Register type

N =Non-volatile
V =Volatile
0=0TP

——— 4 Characters Register Name

& 35 Hrdaan 2N

ABCDEF#
L>Number (if applicable)

—>6 Characters Register Bit Name

& 36 FEas (g a2 AN
IREBAIEIELXE X,
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2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

2 FEOSER

2.5 mERmm RN

ABCDE_#_#

N L Data

0 = Transaction without Input Data
1 =Transaction with Input Data

Address Bytes

0 = Transaction without Address Input

3 =Transaction with 3-byte Address Input

4 = Transaction with 4-byte Address Input

C = Transaction with Configurable (3- or 4-byte) Address Input
5 Character Transaction Name Abbreviation

& 37 Eaeaid ERE=p
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2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

3 ZOAEE (MCP) BT HNRGEHRS B RENES

3 ZiS R EE (MCP) BT AMRMFERSBHEH
HNER

ZS A EEE (MCP) 28RN IE (CSH) TN, LUERTAGH LiRMEESAIMIETE], SR MmEiER
Hitit== a0 R e <. WS A 3% (DDP) ZBEIERT, BIER—HERESHNEH. M, SES
B FS-S RYNEHEMLL, FE—ETANMEREESR.

v IFIEHIAEZS[E]AYAET 128 Mb (16 MB) W ERIFESS I EEENF HHMIHEXHUF Hitita <.
EN4BA_0_0 (B7h) ES A F# ANHFTitiiE =

v BoIEmINEERE .

v ESUERFIIARBE#ISE Z B8 512 Mbit AR, RIFRIMEEH— NS F I TSEIRE, 4
FET NS NEE I, IR ERE— NS ERNE L, AR [Axh 3¢ A5Sh]
ERESIRMEASBHMIES FBR, BHI TN SHREEZMIIREG S,

a RYl; BITLUSUapSFHIG, BRI, BEEREN(, BERERAR,

o —EEATFEHEFSIFE. BASEMIRERNESSPIRSEMRSHIR AR, FEit, MCPiI&
BAZF/—LEERNSPIES, HIERE SNBSS FiarTRAE I ERNSH,.

MCP i& &R ZHFIUTES:
B N\Z1F28. WRREG_0_1(01h)
BENfFREZ KM FEEANZKIEFESE: WRENV_0_0 (50h)
EENELE S 75728 (RDCR35h)
ASP #2/%: PRASP_0_1 (2Fh)
28 PGPWD_0_1 (E8h)
BRI . ERCHP_0_0 (60 /\BY, C7/)\AY)
5o, PPB: ERPPB_0_0 (E4h)
H{S1RBR/F2F SPERA_0_0 (BOh)
RS ¥F3/F2F RSEPS_0_0 (30h)
E NB515/5 WRAUB_0_1 (15h)
- IXEX PPB BiEEHF83E55. RDPLB_0_0 (A7h)

v IEST SR RMIEERSNEES 8. SIAEMNF TR T/ RDARG_C_0 (65h)
#0 WRARG_C_1 (71h) BSEFIEEMBE NS 738, UESGSHUBEIEEERE] MCP FRIEHSH .
FHF RDARG_C_0 1 WRARG_C_1 FESE A LATE 3 Tl 4 T Ti21E, RILERER
RDARG_C_0 (65h) 1 WRARG_C_1 (71h) ap < iA 0l RIEMBI L 2 5, BHERH 4 Frotthit
13 (EN4BA_0_0, B7h) i, BEMIEENSGHTNFFREENTFGIFENEN MG —
B, UEBEKUERT—REA 16b 23 4rE,

B/ FS5128 PFMMEEEERBNTFRA CEFRS ISP LAENIEZ R GFFRHIEME,
HELRENZEXEFEFSRHIMERE, BEZRMTEFRNERNESHEXNIEZRMSTESS
E) -

REFE8 S NZFTE SRINV[7] #1 SR1V[7] £

BCE S 7725 1 fiI CFRINV[7:3, 1:0] #1 CFR1V[7:3, 1:0]

A & 27788 2 i CFR2N[7:0] 1 CFR2V[7:0]

Ao E & 7728 3 {il CFR3N[T7:4, 2:0] #1 CFR3V[T:4, 2:0]
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2 Gb SEMPER™ [N7Z1E {528
P94k SPl, 1.8V/3.0V

3 ZOAEE (MCP) BT HNRGEHRS B RENES

afineon

A & 277785 4 fiI CFR4N([7:0] F1 CFRAV[7:0]

=B X RIFEES{L ASPO[15:0]

ASP ZIDE 172811 PWDO[63:0], TEEIRIZE 2T ASP FERKAFFEER 2,

Rz B HITHRIZFIRE], USSP RS RIZER.

DLPN[15:0] 1 DLPV[15:0] FHYEIEF 1R, fEF RDARG_C_0 (65h) 3REX DLP & 1728,
UTEHEESUESNOH LB sEERE AT gERE:

TB4 KBS {iIF CFRIN[2], UNHYSA{iF CFR3N[3]. BEBX (4KB) AJLUEFMMIRAI T M

=S E)AIERERETNER, &R I FIRZBFESL. FTFHE

BEBENTSNKIESHBXEE 16 MEHHEEX, M MCPBFFNTENRBESHBEXE

321, R FIR, ZFFXHMEEMNEMAS,

3R 2 DDP 22 S ¥ B X M 51K

Device Lower die Upper die
Parameter sector location TB4 KBS UNHYSA TB4 KBS UNHYSA
None (uniform sectors default) X 1 X 1
Bottom 0 0 X 1

Top X 1 1 0

Bottom and top 0 0 1 0

INREIR SRINV[4:2]F1SR1V[4:2]FAIRIP L,

RPN a3 P RIBEXK.

NITIRIEREEES FS5125 FECEINRERIRIF,
= BP I{RIFBIRESER 35 BP {UFRTERY FS512S e8fF—F, .

BTSNy TBPROT_O {UAAECEAER, LM NERFHRBY BP {RIFSEEERILTINER
BERERo

WIRIEREEES FS512S AL E SR B X oIS RIF (DYB ) FFARIFAL (PPB), XL
RIPESBHFPMNBEX, BILUEA WRDYB_4_1. RDDYP_4_1. 4PRPPB_4_0 H,
RDPPB_4_0 fp < 3RECEDYBF PPB {il, HE, AILUEAMNFHHURTTEY
WRDYB_C_1. RDDYP_C_1. 4PRPPB_C_0 3 RDPPB_C_0 #p < 3RECZEDYBH PPB fil,

v UTFESRESH EHITERE:

BN 4 FIHIIEETL: EN4BA_0_0 (B7h)

IR 4 F5IAEETC: EX4BA_0_0 (B8h)

EFRIEFIEBRITE . CLPEF_0_0 (82h % 30h)

5 )\ PPB {RIFBAEAL: WRPLB_0_0 (A6h)

ZEDERST: PWDUL_0_1 (E9h)

S (I{FERE: SRSTE_0_0 (66h)

REE{I: SFRST_0_0 (99h)

HNRERBEER : ENDPD_0_0 (BSh)

5 \fEHE: WRENB_0_0 (06h)
Efae (WRENB_0_0) EZBRAMACHMNERIE. TG IRENSHP, STiREw%E
A, GiRFERESIREAENSEPREE A,
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2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

3 Zin A HE (McP) ST AMBMA B (MBERRBIZTR) ..

S NZH: WRDIS_0_0 (04h)
- B EEAE ASIEFIRESEREHRITE AR (WRDIS_0_0) 55, MERRESHFHNE NEHETS.
SRR/ 12 /AU E: SPEPD_0_0 (75h)
H{=1RbR/F2F: SPEPA_0_0 (85h)
RS 1BIR/I2 R/ EUETT R M ZE . RSEPD_0_0 (7Ah)
VRS 1=PR/A2F . RSEPA_0_0 (8A)
v UTESNEMA SRS A E# TR0
JEEYID: RDIDN_0_O (9Fh)
%EY SFDP: RSFDP_3_0 (5Ah)
JEEXME— ID: RDUID_0_O (4Ch)
J%EY 1D M3 RDQID_0_0 (AFh)
IEEVIRASZ 7288 RDSR1_0_1 (05h). RDSR2_0_0 (07h)
RENR £ 1FEX 15 RDSSR_C_0 (4Bh)
TR 277 EX I PRSSR_C_1 (42h)
RENEIEF S PRDLP_0_1 (41h)
v BFCRAHBOERE, ERANBEBEALER HY/ST RYISBMEMILMN. X RIEEEHA
F EmETIRE, MM ERAEERE,
v BT OREXEREREHATIRE, BRHS/LTRVISMAR LB, S0, Y10 DPD B
BFTE N,

v RIENIBRRIRERRABE—NOR L#1T, TRERIE#H1T,

»  Endurance flex 1 safeboot I ERV4F =25 MCP REYENC A #3817,
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2 Gb SEMPER™ [N7Z1E {528
P94k SPl, 1.8V/3.0V

4 3ok =S B ARG

afineon

4 k2= 8] bR &Y

HL-T/HS-TRFISZ#F24I 320 (4FT) sk, LI #F512 MbZi1 GbAEMIKE. 4 FHMILAFEIZEI U
5% 4GB (32 Gb) Byt ==ia], AILUEE B NBN MR E FF2e RELBIFHIED, & WA LUERS
HWMAEHEFEN (EN4BA_0_0) FIBH (EX4BA_0_0) 4 FTiihtiE=,

Diel

Die 2

End Add: OTFFFFFFh

SEMPER™ Flash
Memory Array
(1Gb)

Start Add: 00000000h

End Add: OFFFFFFFh

SEMPER™ Flash
Memory Array
(1Gb)

Start Add: 08000000h

End Add: 00000059h

Nonvolatile Reg.

Start Add: 00000000k

End Add: 08000055h

Nonvolatile Reg.
Start Add: 08000000k

End Add: 0080009Bh
Volatile Reg.
Start Add: 00800000h

End Add: 0880009Bh
Volatile Reg.
Start Add: 08800000h

End Add: 0000003FFh
SSR
Start Add: 00000000h

End Add: 000001ETh
SFDP
Start Add: 00000000h

IDs

= 38 02GT DDP it %= 5] B & A

4.1 SEMPER™ (ANEXNF &2 & =5
NEAEEREENBXEMWI D NETHITZ AMEBX, HL-T/HS-TRVIBX 2 TEm:
o RS MU= EBEFE 256 KB XA
¢ EERK:
FeE 1. MUt EHR=+"14KB BXAR, XEBXADHETNIPHED, HRBXIYHN 256 KB
FoE 2: it=TER=1+"14KB BXAM, TNHFEIIZFDEES—F, HRBXIYH 256 KB

4.1.1 02GT DDP ik B &+

02GT DDP & MEEM 16Gb S F . DAMECERMAF S AL FS512S 1&&, LIREX CS# /3 DDP it
BHEE 1Gb (128 MB) BB AR X IRET, FS512SHEAIUE AT IBR B NRS SR BXHFE—BX,
FS512SH it Al IEC B ATIE S BXHFE—B X, HEMtit 1 6b SHEENRIBSHBEXE, Sith
k1 Gb A AU ENA—SHBXFINBESHEX, H it 1 b SHREEATNFSHBEXE, Ti
ik 1 Gh S A AIRERCE IS BB X HREBSHB X,
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2 Gb SEMPER™ [N7Z1E {528
P94k SPl, 1.8V/3.0V

afineon

4 3ok =S B ARG

X, DDPHE(Aihit F(E|AIREBIRES, HIMHSHUBK, HHE—BX, FZFHMEE.

=3 02GT DDP X #ihitBRSY (256 KB fi— R X)
Sector size (KB) Sector count Sector Address range Notes
range (byte address)
256 1024 SA00 00000000h-0003FFFFh Sector starting address
SA1023 | OFFC0000h-OFFFFFFFh Sector ending address
2R BB HIICE: CFRIN[3] =10
Ra 02GT DDP B Xk iRSY (RSB 32 1 4 KB BX #1256 KBGE—RBX) 2
Sector size (KB) Sector count Sector Address range Notes
range (byte address)
4 32 SA00 00000000h-00000FFFh Sector starting address
SA31 0001F000h-0001FFFFh
128 1 SA32 00020000h-0003FFFFh
256 1023 SA33 00040000h-0007FFFFh
SA1056 | OFFC0000h-OFFFFFFFh Sector ending address

1)  JRBLSHECE: CFR3N[3]=0, CFRIN[2]=0,
2) TEGHEE: CFR3N[3]=1

x5 02GT DDP B X tuhitBREY (732 4 4 KB XM 256 KB Fi—BKX) 22

Sector size (KB) Sector count Sector |Addressrange Notes
range (byte address)

256 1023 SA00 0000000h-003FFFFh Sector starting address
SA1022 OFF80000h-0FFBFFFFh

128 1 SA1023 0FFC0000h-OFFDFFFFh

4 32 SA1024 |OFFFEO0Oh-OFFFEFFFh
SA1056 | OFFFFOO00h-OFFFFFFFh Sector ending address

1) RESHECE: CFR3N[3] =1,

2) BCE: CFR3N[3]=0, CFRIN[6]=0, CFRIN[2]=1,
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4 it =S 5] BR 5y
=6 02GT DDP S X3tuhtBREt (JEEHD 32 NFITHES 32 N4 KB BX) V2
Sector size (KB) Sector count Sector |Addressrange Notes
range (byte address)
4 32 SA00 00000000h-00000FFFh Sector starting address
SA31 0001F000h-0001FFFFh
128 1 SA32 00020000h-0003FFFFh
256 1022 SA33 00040000h-0007FFFFh
SA1055 0FFC0000h-0FFBFFFFh
128 1 SA1056 O0FFC0000h-OFFDFFFFh
4 32 SA1057 |OFFFEO0Oh-OFFFEFFFh
SA1088 | OFFFFO00h-OFFFFFFFh Sector ending address

1)  JRERSHBEZE: CR3NV[3]=0, CRINV[6]=0, CRINV[2]=0
2) TRERSHERE: CR3NV[3]=0, CRINV[6]=0, CRINV[2]=1.

4.2 IDthEZS 8]

FHESR RV MTE XK D BosatliEm. sSHAIME—iRiR:
v HIERFRIREA JEDEC S,

o 2HARIR{EH Infineon $57Eo

v 64 UME—RSAIT MR 1D HULEIBY 8 NFETIR, thME— ID AR EE NSS4 —BIEAAIR
F5S.

SEERXLE D ENMIESE, ER R EE RN NS SERRIEINEN . EEUX DAL
REEMIE, 2SS B AOSGE R DR,
4.3 JEDEC JESD216 B{TIAFERI A ME L (SFDP) 8]

SFDP /AR M T —M—EH G AR R AR SHRRAITER (LR RITIRIRSR A RITIEEMNT = VK
HRIUEEXESHER, UEHITIHELENARBRINEE, SFOP M= [E]AHE MILZFIBRIIRK,
FF#5iR SFOP #UEEMH BN SHIRMIET. SFOP it EHRWEHRE, WFEVNRRAERE
Ao

)7 SFDP ik BRET TR
Byte address Description
0000h Location zero within JEDEC JESD216D SFDP space - start of SFDP header
Remainder of SFDP header followed by undefined space
0100h Start of SFDP parameter tables The SFDP parameter table data starting at
0100h
(RBLTH......)
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P94k SPl, 1.8V/3.0V

4 =S ] R

R (4%) sFDP iR B ST

Byte address Description
Remainder of SFDP parameter tables followed by either more parameters or
undefined space

4.4 RLFHEXIE (SSR) it = E]

B HS/L-T RYFMESSHFEHE—1 1024 FHHR2FMEXE, BIOTPHIL==(E], Zithit==[E)5 E A

EFAEFMEBRETIR DAY, SSR XD 32 MR RMHIE. 32 FRHXIFHMRKEX, SSR =B

BAREXT R 1893510,

EMSHENEFFIARY 32 F T XIE !

v RR16TFNEE 128 (URENE. VBT EEN. BEIERR, ERAZHEZIRE PRGERR TS,

v BETRANFTNRTAS T REKERE— U (B4324) , —BRIgERN", EF
KABLEEWE N, BEREUER,

v FIEEMFTHIRERE.

FAKBIEMRCRH BEBIRER, HA BTN AERIEEITRE,

xs SSR Hihik k5t
Region Byte Contents Initial delivery
address state
range
Region 0 000h LSB of Infineon programmed random number Infineon
programmed
random number
00Fh MSB of Infineon programmed random number
010hto 013h Region locking bits All bytes = FFh
Byte 10h [bit 0] locks region 0 from programming
when =0

Byte 13h [bit 7] locks region 31 from programming
when=0

014h to 01Fh Reserved for future use (RFU)

Region 1 020h to 03Fh Available for user programming
Region 2 040h to 05Fh

Region 31 3EO0h to 3FFh

4.5 HiFan

Tt —/VAFMERET, BTEE HS/LT RIITFMHESSFIIRFLI, WREHFREFIORS. &F
FaEIFENS SIS, K9 BRZBAPEN A RFEFSHAVHARST,
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4 k= 8] Bk gy
|9 B etk BREtY
Function Register type Register name Volatile component | Non-volatile
address (hex) component address
(hex)
Device status Status Register 1 STRIN[7:0], &&800000 &&000000
STR1V[7:0]
Status Register 2 STR2V[7:0] &&800001 N/A
Device configuration |Configuration CFRIN[T7:0], &&800002 &&000002
Register 1 CFR1V[7:0]
Configuration CFR2N[7:0], &&800003 &&000003
Register 2 CFR2V[7:0]
Configuration CFR3N[7:0], &&800004 &&000004
Register 3 CFR3V[7:0]
Configuration CFR4N([T7:0], &&800005 &&000005
Register 4 CFR4V[7:0]
Endurance flex Endurance flex EFX00[1:0] N/A &&000050
architecture Architecture
Selection Register 0
[1:0]
Endurance flex EFX10[7:0] &&000052
Architecture
Selection Register 1
[7:0]
Endurance flex EFX10[10:8] &&000053
Architecture
Selection Register 1
[10:8]
Endurance flex EFX20[7:0] &&000054
Architecture
Selection Register 2
[7:0]
Endurance flex EFX20[10:8] &&000055
Architecture
Selection Register 2
[10:8]
Endurance flex EFX30[7:0] &&000056
Architecture
Selection Register 3
[7:0]
Endurance flex EFX30[10:8] &&000057
Architecture
Selection Register 3
[10:8]
(JIELETFA......
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Function Register type Register name |Volatile component |Non-volatile

address (hex) component address
(hex)
Endurance flex EFX40[7:0] &&000058
Architecture
Selection Register 4
[7:0]
Endurance flex EFX40[10:8] &&000059
Architecture
Selection Register 4
[10:8]
Error correction ECC Status Register |ESCV[T7:0] &&800089 N/A
ECC Error Detection |ECTV[7:0] &&80008A
Count Register [7:0]
ECC Error Detection |ECTV[15:8] &&80008B
Count Register [15:8]
ECC Address Trap EATV[7:0] &&80008E
Register [7:0]
ECC Address Trap EATV[15:8] &&80008F
Register [15:8]
ECC Address Trap EATV[23:16] &&800040
Register [23:16]
ECC Address Trap EATV([31:24] &&800041
Register [31:24]
Data learning Data Learning DLPN[7:0], &&800010 &&000010
Register [7:0] DLPV[7:0]
Erase count Sector Erase Count | SECV[7:0] &&800091 N/A
Register [7:0]
Sector Erase Count | SECV[15:8] &&800092
Register [15:8]
Sector Erase Count | SECV[23:16] &&800093
Register [23:16]
Data integrity check |Data Integrity Check |DCRV[T7:0] &&800095
CRC Register [7:0]
Data Integrity Check | DCRV[15:8] &&800096
CRC Register [15:8]
Data Integrity Check |DCRV[23:16] &&800097
CRC Register [23:16]
Data Integrity Check |DCRV[31:24] &&800098

CRC Register [31:24]

(REAKTR......)
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Function Register type Register name |Volatile component |Non-volatile
address (hex) component address
(hex)
Protection and Advanced Sector ASPO[7:0] N/A &&000030
security Protection Register
[7:0]
Advanced Sector ASPO[15:8] &&000031
Protection Register
[15:8]
ASP PPB Lock PPLV[T:0] &&80009B N/A
Register (Persistent
Protection Block)
ASP Password PWDO[7:0] N/A &&000020
Register [7:0]
ASP Password PWDO[15:8] &&000021
Register [15:8]
ASP Password PWDO[23:16] &8&000022
Register [23:16]
ASP Password PWDO[31:24] &&000023
Register [31:24]
ASP Password PWDO[39:32] &&000024
Register [39:32]
ASP Password PWDOI[47:40] &8&000025
Register [47:40]
ASP Password PWDO[55:48] &&000026
Register [55:48]
ASP Password PWDO[63:56] &8&000027
Register [63:56]

1) TEMbEER, “@&PRTEIRENEE NRBEE S BN, ES M= EIRE RIS D A R E R
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5.1 IR L E

HL-T/HS- TR E @S EF (23 P55 5 NHA B E B ER A TUNBRLU S8 RS2 s IR AL B, A5,
ZAEE (ECC) ATFIRBURIEHARIREIRNALE, ECCET 16 FTEUER AL, 16 FNHIESR
WM EIT NEFHEREE 128 LEFAIATILHITENN (ERFREZE) , STMEIESEUN8
FHIECCHR B NEI EERGR A AR WAV ESMES B DR, ARESRIREURIEREIRELLECCE
Bo HESBMARN 1 L MHEIREHECCZIELIE, 16F THIERMAERRRECCR/NE NFHLE,

37F 16 FOHRBERNUPERFEEEHRENHIEN, HENECCRBMUERANEE, WNREERFHIM
HIEFIZZIEERNSERAFR, BE2EEME, WZRERURECCHKER, HE 1 HFNECCERUSHWE
fil. EEBXIBRIRIEA BEERITZEUERALE A ECC T8k,

XERBXNAF QR B ERE. TRERRVECCHHIER T mE M HIERUS N —XKEXMHEE N\ig
ERVEERI S, RANEBIMAARTFREFHEANMILSMUEGL (EXMERT, ECCREER) X
AR RYEHE R AR Z R E NG UREA SR/ MBS 14

Memory Array
Data Unit IJI (16 Bytes) ECC Colde(a-bil)
i 01| commmrmrm 1415/ 0|1[2(3|4(5(6(7 |0
Pro%r:fr;::'nng
> ay
: : ECC
H H Disable
ECC < »> ' !
] ]
] ]
. Data Unit h! (16 Bytes) ECC Code(8-bit)
Read i
-
Buffer o1 e |14[15) 0 (1] 2| 3]4|5]6[7 |0
\.r/
ECC
Disable*|
* 9" ECC Code bit in case of 2-bit Error Detection Enabled
e r-- e —
& 39 16 F T ECCEIE L (/R

SEMPER™ NOR (A7 17 1# 28 BRIA 245 2 I ER IR MRY ECCECE, EULECE T, HEiBER MY 1 Lt
RFEILIE, HAREEM 2B MERREBEENARSE. 16 FTHRAKIEER o LbAFILEPLIRTT 2 LU
USRI, HEMA 2 S AIERENE, FRIFNE—#EST (BB #ITFTEA SLER
HERENRE, IRSBENHEIR. K ECCEIUM 1 EEIFAISMRIQNEDL A 2 LU FRICN, M 2
EEAHU IR I PN 1 B ERRAMIS EAF AT RRIPR B SR TN, PR ECCIRTURY, EHEMM
TSR PRRE BXANESIEERRR. MREREBFESABUENIBER TERECCERRN, MNESIREUR(E
RFEREXBITH.

5.1.1 ECCHIRIRS

Y TFIECCHIRET, BIMB AT NATRRSIRSE. BELIIODPEMHIE NG LU MECCHIR,
v ECCHUBBADRARESURB (IR 1 FiF (Y 2 FAS I SEIRAVIRTS.

v ECCRA BB E DRECCETIRE (il K1 A 2 LU 55 IRBIIRTS.
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+  ECCHUHBRFF2SHIRTEPOR E (U/F B EIVF 25045 13 ENER 8] S5 — M ECCIRIRAVMIUL (AT B,
v ECCHIRMMIT SRR ICRIRBUI P HIER AP A LR 1 EEAFIEL 2 SRR

5.1.1.1 ECCHURE TR (EDUS)
v MRS I PMECCIRZS IS LL I I ECCEIB B DR A R 1

v ECCREE P F U EIE B AIRVECORT, ECCHIERMIRTRIN A NSRS FRTERAY
RSN, FSEEFEEEBYERMISMUEIR. NI AIFEIR. S XTIZBIERMRECCE
BELEWER.

®10 ECCHIBBTRE
Bits Field name |Function Read/ Factory Description
WriteN = default
Non- (binary)
volatileV =
Volatile
EDUS[7:4] |RESRVD Reserved V=>R 0000 These bits are reserved for future use.
for future
use
EDUS[3] |ECC2BD ECCError2- |V=>R 0 This bit indicates whether a two bit
bit Error error is detected in the data unit, if two
Detection bit ECC error detection is enabled
Flag CFR4V[3] = 1. Single byte programming
and bit walking in which the same data
unit is programmed more than once is
not allowed within the same data unit,
because ECC cannot be turned off and
ECCOFF bit will always be “0” and will
resultin a Program Error. When
CFR4V[3] =0 and 2-bit error detection is
disabled, ECC2BD bit will always be ‘0’.
Selection options:
1 =Two Bit Error detected
0=No error
EDUS[2] RESRVD Reserved V=>R 0 This bit is reserved for future use.
for future
use
EDUS[1] [ECC1BC ECCErrorl- |V=>R 0 This bit indicates whether an error was
bit Error corrected in the data unit.
Detection Selection options:
and . 1=Single Bit Error corrected in the
Correction .
Flag addressed data unit
0=No single bit error was corrected in
the addressed data unit
(RBETR......)
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10 (£8) EcCEIBERTRE
Bits Field name |Function Read/ Factory Description
WriteN = default
Non- (binary)
volatilevV =
Volatile
EDUS[0] |ECCOFF Data Unit V=>R 0 This bitindicates whether the ECC
ECC Off/On syndrome is off in the data unit.
Flag Selection options:
1=ECCis Off in the selected data unit
0=ECCis Oninthe selected data unit
5.1.1.2 ECC R&EFT7FEEs (ECSV)

o SLEFHUIECCKREFFRIRME LRECCEE R E (/G IER IREXHRE] 1 EL4FI8L 2 EE4F 5 IRAY
RS ECCREFELBAP AIRENIES KMLLIF(L, FIEEXHLFUEEZ KNSR
IR, XEMMNBRINKRESRHBEGFEMIN.

+  AJLUAIE Read Any Register 8n 3R 1/18] ECC IR E7F8%. ET Read Any Register BY ECSV BYIEFEFF5!
AT

BRERIREURIEMNTFREY LB LR
ECSV g3 EEH
ECSV iBid Read Any Register s ¥t B ERBEE. EMUHE I LERERECCEHIIRT.

+  ECSVIBIPOR. JEDECEITHFRMUEMESHIN. BH/MREEMISEFRECCRSEHRIE

KB

5.1.1.3 ECC fHixHtuHEIR (EATV)

v — 32 U B FRS B T EIRENAEEE RS MY BB o BRI B ST B B ECC IR AT SRIBIRMERIECCER
EEAIMNE, {N7EPOR. BEHFEMISKECCES. ENMEHEEEIMNFE—MERERECCTEIREE!

(“4% 2 EE4FAI7 3“1 EE4FAIER 264507, BURT CFRAN[3] ARiE R) BYAYtiit, EATV H1F2RNTE

REME M ERIRI F o
EATV ZHFe2s B MBI iR A R g9thit, BEM R sEH AU T HESPIERNHFIHIL, e
I FHMEIEEIRFATERIRTST 16 FHECCEURERMIN, WRERIEEULERRIEIESZ MECCEIRS
I EIMERIR, NNTE EATV FHFEBIPRHIRE — M RMAIECCE AL,
LA IR MR B A B A —ECCR IS NS /REY, ZECCREMIMECCEIRIOMWEZA, AT
IRBIEEIRF IR IZ AL,
YECCRE 7R (ECSV) 41 3 8L 4= 1 B, HihHHRSFREFE XL,

v AILERIREVEE T FEEE0 L RIREUHIHER T 788,

v BRRECCRETF23ML M. PORSJEDECIS S MY /MR /M E (IR ARIILER T 725

5.1.1.4 ECCERIRIMITT#88 (ECTV)

v MBS ERATF MRS AV & £ 1 LS St (ISR B, DA
BRI RIS A S SRS RSB, ECTV SESNIEIEIEHERE B, £ ECCRS
B ECTV 1785
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16 LA SR B E G A BB FFFFho PATM, ECC{TEAERIZ(ER,

HERTEESUREURERAE, HKNE 1 EbSAIE0 2 LU NIsHiREY, BIshalge s, HA
BRI A SR N EIEMA I BIEREE DQ 55 £ BREINEATHAEEIREINE
BrTERRITER, HE cst MENSEF.
EIREUTHAE, WTFRMERENEIERM, NHA—THEIR. S MREETERKESERBERERE
BAIRYFTIREN, SRZMEETHEISE & EHRAEREIERA, NEREZBIEEMNY, $#HiR

THERER B,

32 LRI SRINAR B A ER—HIERAKRE NS R, ZBUERAIRECCHEIRIMIGRER,

FEIE T RIRA St LR IR.

o AILUERREVESFFaa0 < FIREX ECC RN R T 78,

+  ECTVE7F237EPOR. JEDECIES MY /MM /MU E (U NE R BIRECCRESFT FRNE[LN 0,

5.1.2

+16

ECCHXBFERMa T
ECCHEXFFRAD LR

Related registers

Related SPI transactions (see
Table 72)

Related Quad SPI transactions
(see Table 76)

Configuration Register-4 (CFR4N,
CFR4V) (see Table 52)

Read Any Register (RDARG_C_0)

Read Any Register (RDARG_C_0)

ECC Status Register (ECSV) (see
Table 55)

Write Enable (WRENB_0_0)

Write Enable (WRENB_0_0)

ECC Address Trap Register (EATV)
(see Table 56)

Write Any Register (WRARG_C_1)

Write Any Register (WRARG_C_1)

ECC Error Detection Counter
Register (ECTV) (see Table 57)

Read ECC Status (RDECC_4_0,
RDECC_C_0)

Read ECC Status (RDECC_4_0,
RDECC_C_0)

Clear ECC Status Register
(CLECC_0_0)

Clear ECC Status Register
(CLECC_0_0)

5.2

F KB Endurance Flex 2249 (tA 191

K& Endurance Flex ZRM R E =305 51% 9 AR EEE T A S KEUEFRE AT BRI X5, 27
&2 Endurance Flex Z2MTESMAMXIFSLI A EHII%E, EHRE NARREBRSYS 2 GEAENE NS

RXH,

BIEERENEXNSRER, XRAMIES T a3 FRIRI 5%,
MEZHg E%&, %% Endurance Flex R FIE R AR TZEHE X EYIER X RS, TE3HRIE
REGa AR, MRESAENE, URFMEVEBXNEN/ZREIRNYSDH, EEEYIERN
RIS SEFEE T BNNENFMESMET P, ZEIERRBXIER. SBHFREEN, SREBK

308

3 X% Endurance Flex 2B EMAMXIFERE/INSE 20 NEX, AT EERE KEIERZEHE].
SMAMHEN X Z B RENE, BEHTIEMNMETHEREN, H RINRESFIERXIEEN
AN, FARSIEMIN—ES, FEFRBETHOANEEZER, XU MEHHIRKRZATRETX

DRENKE, SRR E N KBIEREN ESETHA S,
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E40 2 TiEAT 2 8 E XZ Endurance flex Z2HBER, EERTETARBXZEMMANEEE
MXid, X3F DDP 884, ATMATNSH BEIMIREMAMZIEHIXE, 4KBESHBXAERR €&

Endurance Flex Z2#g89—&8 93

Option - 4kB Top

Memory Array

4KB Parameter Sector

O O O

4KB Parameter Sector

xKB Partial Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

O O O

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

REGION 4
(High Endurance)

<«—PNTR_ADR_4

REGION 3

-4—PNTR_ADR_3

REGION 2

<« PNTR_ADR_2

REGION 1

<« PNTR_ADR_1———

Option - 4kB Bottom

Memory Array

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

@] O O

256K8B Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

xKB Partial Sector

4KB Parameter Sector

REGION 4
(High Endurance)

<« PNTR_ADR_4

REGION 3

<« PNTR_ADR_3———

REGION 2

<« PNTR_ADR_2

REGION 1

-4———PNTR_ADR_1

REGION 0

REGION 0
256KB Sector
O @ O
256KB Sector 4KB Parameter Sector
= 40 H57K)% Endurance flex 2R B R
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Option - 4kB Top & Bottom

Memory Array
4KB Parameter Sector
O O O
4KB Parameter Sector
Uniform
xKB Partial Sector
REGION 4 Memory Array
256KB Sector (High Endurance)
256KB Sector
256KB Sector ~REGION 4
(High Endurance)
| 256KB Sector
256KB Sector : PNTR_ADR_4 g
256KB Sector
256KB Sector PNTR_ADR 4
REGION 3 REGION 3
256KB Sector
256KB Sector
256KB Sector uPNTR ADR 34
256KB Sector - -
256KB Sector
256KB Sector L PNTR_ADR_3 |
256KB Sector REGION 2
O O O REGION 2
O O
256KB Sector
256KB Sector
256KB Sector ‘ PNTR_ADR 2 ‘
256KB Sector uPNTR ADR_2
256KB Sector - -
256KB Sector
256KB Sector REGION 1 REGION 1
256KB Sector
256KB Sector
256KB Sector
256KB Sector
256KB Sector f PNTR ADR 14
256KB Sector L PNTR_ADR_1 ! - -
256KB Sector
256KB Sector REGION 0
REGION 0
256KB Sector
256KB Sector
xKB Partial Sector
4KB Parameter Sector
O O O
4KB Parameter Sector
=] ke X
42 Z7%% Endurance Flex Z2¥g iR
=\
2 XBENX Y234
. ) .« e
Region Lower limit Upper limit
0 Sector 0 Address Pointer 1
1 Address Pointer 1 Address Pointer 2
2 Address Pointer 2 Address Pointer 3

(REETR......)
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+:21 (&) XIFENXY2:3,4

Region Lower limit Upper limit

3 Address Pointer 3 Address Pointer 4
4 Address Pointer 4 Highest Sector

1)

FEEHO S TUEE LA T AN :

' Pointer#4 address > Pointer#3 address

' Pointer#3 address > Pointer#2 address

' Pointer#2 address > Pointer#1 address

2)
3)

4KB B BXARHERRTE S
EREZFERNBE MG LEREESHEMAMNKEEREREIXE, —BEETR, MAREBEN.

4) EEAMEXENE DN 20 MHEX.
5.2.1 BiE 1. RAMAK - f—SRAMEXIE

HFA 256 KB RXITEE NEMAMER, FAISRIMEARMAM. A Endurance Flex RMIEsH ARG R
KiEENEMAE. RAMAIEHUREENRI3FIT.

=13 B AMAMEER Endurance Flex ¥5§HE/

Pointer # Pointer address| Region type Pointer enable# | Global region |Wear leveling
EPTADN[8:0] |ERGNTn EPTEBn selection enable

GBLSEL WRLVEN

0 N/A N/A N/A 1’bl 1’bl

1 9’b111111111 1’bl 1’bl N/A N/A

2 9’b111111111

3 9’h111111111

4 9’h111111111

1) XMEiZIBIENERARE,

5.2.2 ECE 2: MXEGER - — KRR BB 8 XA — 1N & i

AMEXE

3 Endurance Flex SR8 AR R Y D KEBEREFEHSHAER K, Kig o EXAKBIERE, B
16 MTRXAM. X1 EXABMAL, §240 TEK, & 14 BR TR IMXKEEEREHBFILE.
EXREH SR ERETEENXENE.

K14 6% Endurance Flex R¥31E5HARE (NXIHEE)
Pointer # Pointer address| Region type Pointer enable# | Globalregion |Wear leveling
EPTADN[8:0] ERGNTn EPTEBn selection enable WRLVEN
GBLSEL
0 N/A N/A N/A 1’b0 1'bl
(REETH......)
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£ 19 ZEK/% Endurance Flex 20485057 E (MXIEEIE)
Pointer # Pointer address| Region type Pointer enable# | Globalregion |Wear leveling
EPTADN[8:0] ERGNTn EPTEBn selection enable WRLVEN
GBLSEL
1 9’b000010000 1’bl 1’b0 N/A N/A
2 9b111111111 1’bl 1’bl
3
4
5.2.3 B %)% Endurance Flex 2 X FESMNHSER
®14 H X% Endurance Flex REXFER/NHSER
Related registers Related SPI transactions (see Related Quad SPI transactions
Table 72) (see Table 76)
Endurance flex Architecture Read Any Register (RDARG_C_0) Read Any Register (RDARG_C_0)

Selection Registers (EFX40, EFX30,
EFX20, EFX10, EFX00) (see
Endurance flex Architecture
Selection Register (EFXx))

Write Any Register (WRARG_C_1) Write Any Register (WRARG_C_1)

5.3 BIR5EEM CRC (B TARIRIR)

HLT/HS TRIRIRERE—Hin?, BTERFMSITRAFEXEtEE ERATR AR ER R
FRH (CRC) 18, CRCHBERFZ—MEMTEANIRRIVEIRAIURE, EEHERTHRSEFLT
BITRS. BRI (CRC) RIEMERLLT CRC32 RIATUHRME CRC KRE(E,

CRC32 %Iﬁft: X324+ X284+ X27 + X26 + X25 + X23 + X22 + X20 4+ X194 X184 14 4+ X134+ X114+ X104+ X9+ X8+ X6+ 1

BE I DICHK _4_1n S FHRBIRBEERFY. Zip< EIERFERMUENE R cCrRC (TEIF
TURIRER) FriatitEFEFRP, ZFESSMIRFH CRC (TBIFTRIREK) 1TEEZNMUSEERN
T8, Z@om<SREIEEERMIINEZI CRC (B TRKL) ERMSESF. Bcsthima
Boh CRC (BIFTTRRL) itH. CRC (fEIFRL) S itEiciAtitRIE Rt P E S HEE
IR {E,

TitEERE, 2/ NICEIRE (STR1V[0] - RDYBSY = 1), RIEITETHGE, 2[EFIREEZ RIS
(STR1V[0] - RDYBSY =0), HEAILUREITEHHIKREE, RIGEFEELIIETEMY CRC FFE
(DCRV[31:0]) A, FERILUERIREEEZ 728 (RDARG_C_0) fn < KIREN,

NEBHATTNIRESEY, FeEERIREITE, HE—BE5h, FMelE CRC HFHh<
(SPEPD_0_0) MTEEISPEFIRENEUIE. EHEKEHAE, KREFESS 2 P CRCEHEBEREME=
fiI (STR2V[4] - DICRCS =1), —BEHEHE, FIELUXBURESEFEES, MPBAFIPIZEEIE, HeILuE

I CRC B dr< (RSEPD_0_0) RECRC (BIATTRIRE) 118,

£E oSR3Ik (ENDADD) A2 ZE /D Ebfcia it (STRADD) & U Mthilk, 915 ENDADD < STRADD +3, MQZEEIT
BB, BMHIEREIRIFAIRE (STR1V[0] - RDYBSY =0), HUIETTEEM CRC (BMRRIRE) $1k
JBERESAIFESEL (STR2V[3] - DICRCA= 1) SRIETRHIER M, —B &I, DICRCA{ia] LUBIHE (I
BHMMEE CRC (BIATRKL) mLHITHRERR. 303 ENDADD < STRADD + 3, MIIRIGEIGRERHE
BIEIR
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CRC (BMIUARRL) RIEEITTEIAERERITH S S RE e e f R E IR,
£ DDP 2314 H, DICHK_4_1 ESFEFFATH L1T. CRC (BIFIRIL) HioESEE ST
HEASR, RENE FUE R BEIET M CRC (TBIFRIERED) -

5.3.1 HIEEBEREEXFTEFSNGSER

+R16 BIESSEM cRC (B TRKRK) HXFFRNHRSEHE

Related registers Related SPI transactions (see Related Quad SPI transactions
Table 72) (see Table 76)

Status Register 1 (STR1N, STR1V) Data Integrity Check (DICHK_4_1) |Data Integrity Check (DICHK_4_1)
(see Table 41)

Status Register 2 (STR2V) (see Table |Suspend Erase/Program/Data Suspend Erase/Program/Data
44) Integrity Check (SPEPD_0_0) Integrity Check (SPEPD_0_0)
Data Integrity CRC Check-Value Resume Erase/Program/Data Resume Erase/Program/Data
Register (DCRV) (see Table 54) Integrity Check (RSEPD_0_0) Integrity Check (RSEPD_0_0)
5.4 AR RIPHLE

HHRRIPB TR LN FENBIENB A RERTENEN. XBELTTIRFHENEFERETIUARE AN
FCEHFds, XL TIRENRHRMIIER, AXBINMA=MRENRIPVE, SFEFRIFETSH—E
BX. RIFEBD BN AFRET,

El42 BRARRIF A ZEHR URERANEIEXE, T DDP 284, “MAT NS RINGEHIBRIFS

e —

o
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¢ Legacy Block Protection
* Advanced Sector Protection
« One Time Programmable Secure Silicon Region
Registers | Secure Memory Region | Main Memory Array
p
Status Register(s) | Sector / Block[n-1]
. Configuration Register(s) ‘ Region(3] |
B Region[2] | Sector / Block[n-2]
Region[1] ‘| ’
$ Sector / Block[n-3]
Region[0] | L
C.
@)
p
Sector / Block[2]
Sector / Block[1]
5
Sector / Block[0]
.
w
& 42 BUERIPFNIRE (B N/REER) VH
5.4.1 IR {RIF (LBP)

ZRIRIRIF (LBP) BETINAERAVEIERIFHIG). LBP XFFSEHHTT NOR NFIRENFRS 1.
LBPE RIFIRNSHF ERMNECE F 78 NFE2EF7M S ECE R EIERHRIP. 7£ DDP 239,
BN CHEE B CHIRRRIFECEN, XEEEMNRNIZC A RILYE], B2 WP# S SXIFR
BOREEERAR.

5.4.1.1 =EREYIRP

2305 RIP B EI ThEE R A/ AR LIAY, XEIBTIREEFTFES 1 (STRIN[4:2]/STR1V[4:2] -
LBPROT[2:0]) FBZE Z7228 1 (CFRIN[5]/CFR1V[5] - TBPROT) RTZIEMINIAIA & KL, K17 I2{HLBP
AFEFEFIThEESIERC S0
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®17 RHRIRFREFET I RIPIERFE

CFR1N|[5]/ STR1N[4]/ STR1N[3]/ STR1N[2]/ Memory 512Mbdie |[1Gb
CFR1V[5]TBP |STR1V[4]LBP |STR1V[3]LBP |STR1V[2]LBP |array block (KBs) die
ROT ROT[2] ROT[1] ROT[0] size (KBs)
0 0 0 None 0 0

0 0 0 1 Upper 64th 1024 2048
0 0 1 0 Upper 32nd 2048 4096
0 0 1 1 Upper 16th 4096 8192
0 1 0 0 Upper 8th 8192 16384
0 1 0 1 Upper 4th 16384 32768
0 1 1 0 Upper Half 32768 65536
0 1 1 1 All sectors 65536 131072
1 0 0 0 None 0 0

1 0 0 1 Lower 64th 1024 2048
1 0 1 0 Lower 32nd 2048 4096
1 0 1 1 Lower 16th 4096 8192
1 1 0 0 Lower 8th 8192 16384
1 1 0 1 Lower 4th 16384 32768
1 1 1 0 Lower Half 32768 65536
1 1 1 1 All sectors 65536 131072
5.4.1.2 ECERIF

E457 5

LBP EE0E S 7728 1 (CFRIN[4,0]/CFR1V[4,0] - PLPROT. TLPROT) HREFIEIFN, BILUKAREMFEIFRE
MEESFSE, MMBXFRIPSEENEE, REFRIPE T —MEBEXEEHEENTCSHEMES ZRRFE .

+&18 RN 2 - FEFIRECE (RIPIEFR Y

CFR1N[4]/CFR1V[4] |CFR1N[0]/CFR1V[0] |Register protection status

PLPROT TLPROT

0 0 Status and Configuration registers are unprotected

1 X Status and Configuration registers are permanently protected
(TBPROT, LBPROT([2:0], TB4 KBS)

0 1 Status and Configuration registers are Protected till next Power
down (TBPROT, LBPROT([2:0], TB4 KBS)

1) RIFEREUSFRIFERERRIFBEMERT IR,

002-12340 Rev. *S
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5.4.1.3 BEANRIPES

S{R3F (DQ2_WP#) ESHMINS RS T EZRHIEERENL (STRIX[T)) BE S, LURHBHHNESSIERIFRIF, %
WP# A{EREEF B STRIX[7] B A“17H, IKESZF7EES 1 (STRIN A STR1V) FMECEZF 7785 1 (CFRIN 1 CFR1V)
SEFRIPFMAWER, XA LR L2 B E IR R IPILE X BIRIF

5.4.1.4 EHIRFRIPTIEE
LBPRIPH S A2 E N E 43,

- ™
‘-” Power-On-Reset
\ Hardware Reset |
AN /

,,,//‘\‘\‘ ,a,/"/\\\\ //// /,,/'
~_ No 7 . No No Yes
< PLPROT=1 >—»< TLPROT=1 >—»< STCFWR=0 ) »< DQ2_WPH# =0
™~ e ™ - . e -

~ p //
™~ d ™ o N // ™ /
. e . e . - .

Yes Yes No

e v N 4

« Protected Memory Array = Write/Erase/Program Protected » Protected Memory Array = Write/Erase/Program Protected

« Unprotected Memory Array = Write/Erase/Program Unprotected » Unprotected Memory Array = Write/Erase/Program Unprotected

« Stat/Config Reg = Write Unprotected Il* Stat/Config Reg = Write/Erase/Program Protected
Ea3 ERREPRIZE

A AN s
5.4.1.5 LBP iHXFFSRM o <EH
A
+&19 LBPHEXFFaMan<Eh
Related registers Related SPI transactions (see Related Quad SPI transactions
Table 72) (see Table 76)

Status Register 1 (STR1N, STR1V) Read Any Register (RDARG_C_0) Read Any Register (RDARG_C_0)
(see Table 41)

Configuration Register 1 (CFR1N, Write Any Register (WRARG_C_1) Write Any Register (WRARG_C_1)
CFR1V) (see Table 45) Write Enable (WRENB_0_0) Write Enable (WRENB_0_0)

5.4.2 BEBXERIP (ASP)
SRBEXRIP (ASP) M & R iFE NFE25045 B XK@ 5 M IEZ L B EThae# 1TIR L 155!,
LIBALEIBBRERE No IEZEMBIERE MR LIMEBIE, el AZZEIBERP,

TEERETIBKEIZKRE (0YB) MIEZKME (PPB) RIFMLXIPILEIRERNZRIZ, &1°DYB/PPB i
YR LARIRE (1 0" URIFARXIIRX, SHEUN 1 UBUERIPAEXINBRX, DYBRIFMIA]LUIRIES
BEUMBER, MPPBIUMTFARNNE, BIETHEBNETFRANMAMEER.,

44 321 ASP HOHEAR,
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Main Memory Array

Protection Control Dynamic Protection Persist Protection Main Memory Array
Registers Control Control
Volatile Register File Non-Volatile Register
[ Advanced Protection Register (ASPO - OTP) J File
[ Password Register (PWDO — OTP) J D_bit[n-1] [ P_bit[n-1] } [ Sector / Block[n-1] ]
[ PPB Lock Register (PPLV) ] [
D_bit[n-2] P_bit[n-2] ';L Sector / Block[n-2]
+ D_bit[n-3] [ P_bit[n-3] ]—"" —[ Sector / Block[n-3] J
Protection Control
Register Bits o] (o]
ASPO — ASPPWD - F Based Pr i
ASPO — ASPPER - Persistent Pr i ion (C ] ion Pre i ion) o o o
ASPO — ASPPRM - Permanent Protection Selection
ASPO - ASPDYB - Dynamic Protection (DYB) for all sectors at power-up Selection o o
ASPO - ASPPPB - Permanent Protection (PPB) bits for all sectors programmability
Selection
ASPO - ASPRDP - Read P Based P (
PWDO — 64-Bit Password D_bit[2] [ P_bit[2] ]—/ hL Sector / Block[2] ]
PPLV - PPB Lock (global) [
D_bit[1] [ P_bit[1] ]»’ =L Sector / Block[1] ]
D_bit[0] [ P_bit[0] ] { Sector / Block[0] J

& a4 BEABXFEP JEZKM)

ASP Protection Architecture
DYB
Protection
Sector / Block
Protection
PPB
Protection

& 45 DYB #1 PPB fRIF =

ASP IR T FERECEIERT, MMAIUEMSZSMEBIBERIPAR, XEHSREARERIT/RAFTRHITE
F. XEFERBEEERIPEY, BIASPHEXFEFRMGLEEHETIVE, £ 0DPBMHFH, 8NOH
HEBECH ASPO BCEUE, XEREMUNFIMZ it =IE],

ECERIP

ASP fR I T BT A RPN IR RIP S EC BRI, EEFEBABXIRIFEFFES (ASPO[1] - ASPPER)

B 1 AR ARIPVEIH RIPLU T SRR FERUARE NRRE:
+  CFR1V[6,5,4,2]/CFRIN[6,5,4,2] - SPAKBS, TBPROT, PLPROT, TB4KBS

+  CFR3N[3]/CFR3V[3] - UNHYSA

v ASPO[15:0]

+  PWDOI[63:0]

FARIPHLBRIZEIG0E] 46F 7o
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Power-On-Reset
Hardware Reset
ASPPER =0
Yes
[Persistent Protectionj
e CFR1N[6,5,4,2)/CFR1V[6,5,4,2], CFR3N[3]/CFR3V[3], ASPO, PWDO Registers =
Write/Erase/Program Protected
PPBLock =0
Yes
e PPBLock Bit =0
* PPB Bits = Erase/Program Protected
El46 BARPHEIRIZE

5.4.2.2 ahA& DYB (FktE) BRI

S FRIPLLAFDYB) BB XKML, HESTBXRE—E—MDYB, BJLURREXNPRASMHITEN.
DYBRIZHIARLE B iEPRPPBR B X HVRIF, @iT L HDYBE Nin S f&4, DYBHWBEIA“0"HAERRA 1",
MR TBXEFZRIFEXFAZRIPIRES, EAZIEE, AIURESFRIFBX, BREIMATHE
MEX, BIMEEERNAI LR ZBUENERIF, DYBR]LATESR ErIHEATIE 03511,
EohSBXRIPVIGIFR, BET—MNED, AJUELRE (ZRP) BB DYBR KM FRIFALEER R0,
MER EFRIPEIEBX RZZBRHE NN, EEKBXFRIFEFES (ASPO[4] - ASPDYB) FRIEFFE(L 4 1
HFRB BRXTE Power-up BIEEZETNZAARIP (DYB)HEl. MIRFE, XLEDYBAIAI URMIGE N1, LB
S BXARFVERIZEN B 47 FiRo
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Power-On-Reset
Hardware Reset

No

ASPDYB =0 >|Defau|t Protection

Yes

h 4
[Dynamic Protection upon Power up J

¢ * PPBLock Bit = 1
» ASP Register Bits = Erase/Program UnProtected » ASP Register Bits = Program UnProtected
« DYB Bits = Write Protected at Power-Up « DYB Bits = Write UnProtected

Ela7 BEBXERIFVEIREZEE

5.4.2.3 KA [EE PPB (FERKMYE) BRI

B IEZRMEA (PPB) NENFHESBEEHIEZRIERF, ZEHSBXAFUERS (BAR
), BRIEXNRAUSERNY. B MNEDR LUEH ASP AET PPB RUEZ KIEER, BIKAF
I&ET,

5.4.2.4 KA PPB RiFHLEI

PPBIUTF— 1 EREMAIEZ KR MEANFET IR, ABITBXDE—1PPBfL, H— 1 PPB#E NAOEY,
MNANBXZERP, FENTHITEANNIZMRIRE, PPBARIRME N, BHITIRAHITIER. X
S5ZNFRIUEEMIFRIREN, BENBXOARBHEFRMNANEM. HE—PPBFEEHME
HF4mizhtial. 7E PPB L5 NIEESK PPB (IBFREAIE], AILUARIRS T FRRATIRIER T TM. 1B
BRFRE PPBRE E B AL BY iy X HEFRET (AL,

mEEX, BF PPBHIKARIFAREXKAMMN, KITFEEENR. —BHET PPBEEM, EekBX
RIFZT1E28 (ASPO[0]) HRIZEIRNL 0 BRI /B FIXIFRE PPB YK ARIF, MMSER L2 RHFE PPB M4
12121E. ASPO ERE|E ANHRIZRIF. KAPPBIRIFAEMIZEN E48 FiiR o

Datasheet 54 002-12340 Rev. *S
2025-07-22



o~ _.
2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

5 554
Power-On-Reset
Hardware Reset
No
ASPPPB =0 Default Protection
[Permanent F’rotection]
h 4
A « PPBLock Bit = 1
» ASP Register Bits = Program Protected * ASP Register Bits = Program UnProtected
+ PPB Bits = Erase/Program Protected « PPB Bits = Erase/Program UnProtected
Elas KA PPBEXFRIPRIZEE

5.4.2.5 =6 PPB {R3P#1

ETF pPB MIEZ KM RIPEM AT LI ENSIE, MMEBLLZERIEANEZ PPB L, FARIPALEL
(PPBLock)@— M Z XML, FAFRIFFTEPPBIiL, HEFRNOE, EBIEFRBPPB; &ML, RIFE
2MPPB, BEFFENCH RE— PPBHIE i, PPBLock @i <f&i (WRPLB_0_0) AFEE, BuE
fiiR“0”e RBEHFAPPBAYIEE NFTENIEER, A BPPBEIENES. PPBBIE(ITEPORTMEH
S(HABIENI 1Y, ZH{EF PPBLock Sn L EHIBIREY, BN G TFYIRILILE PPBLock, RE
BIMVREE S i _E BB Bl LUK E PPBLock. ETEIGEAT PPB (RIFPAFEEE(A ASP AL E,

5.4.2.6 ZS RPN E

FIRIPVIEIERER 64 MIZBEHKIZE PPBLock, MMEMESRIINR M. BRTEERERM,
FELEBMENG, PPRBRIEEREEMRAOUMBRE LBRERF. B MABENZBHMINRITE
R mLE, PPBEIERIZNL, MMIAIHEREBXPPB, EEEHKEXRIFE 1SS (ASPO[2] - ASPPWD)
FREY(L 2 FLEERZRDRIPAEl. R RIPAELER] LARIF ASPO B S NSRIE,
EIEFEEFRIPAREZE, BAFTIGETD. BEEH SPIE55 (PWDUL_0_1) AFREZEEHITILR,

B RIPHLERAZ E 20E 49F7To

Datasheet 55 002-12340 Rev. *S
2025-07-22



o~ _.
2 Gb SEMPER™ [N 7R %52 (Inflneon
P94% SPI, 1.8V/3.0V

5 5514

Power up
Hardware Reset

Yes

Y

Default Protection

Password Protection

10  PPBLockBit=0
] ASP Register Bits = Program Protected

00 PPB Bits = Erase/Program Protected

Fail

PWD = Unlock

Y

PPBLock Bit=1 -
ASP Register Bits = Program Protected ] rﬂ PPBLock Bit =1 ]

. 00  ASP Register Bits = Program UnProtected
PPB Bits = Erase/Pi am UnProtected
: AR EYOR 4 I  PPB Bits = Erase/Program UnProtected

== )

Ela9 ZEFRPINFRZEE

5.4.2.7 EENER S RIFALE

IRV RDARIP LS PT AR SREX R RS RPN, FHRERBAMEIERIP. IREEBRIPVLHI R LR
PFREREY S EIREN. B NMIERR. TEEBESmEFRAIITERZE, RBEEREFFEE 1 (CFRIxX[5]

- TBPROT) B 58 5 (iLiEIF MRS ERS (256 KB) BXMSEERIFATIE, FTICIEE G S ERPIRHENE
XitR M4, “O#HRTIMRIMPIUBXIERE, VURTMREDHBXIERE, T8, MIETIEIR
RIPER 3 IRENAV RS 51 22 (B B PTiE X 45

ERMZEZE], B TFEEREUEIHRE A IFERE NNIRREIRIT ST, P FESIREEG L.
FHRMEYimS. REEEEMEMY ID L. REXSFOP @Y. REURBTER-1 L. REURSTE
23279 IRENECCREHL. BF, EEECCREFTFRmIMFEN DPD EX i<,
EIRTRRENERERIFPAREZE, BTGB EE, ZRoED SPI 55 (PWDUL_0_1) A TR MEZE#HITLLE.

BREBRIPAERIZEWE 50 Ao
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Power-On-Reset
Hardware Reset

No
- Default Protection
>{oeteut Protectin)

ASPPWD =0

Yes

ASPRDP =0

Yes

Read Password Protection

* PPBLock Bit = 0
_ _ * ASP Register Bits = Read/Program Protected
R‘sz'iﬁ;e;? R-’reBaZm(i)lgst « PPB Bits = Erase/Program Protected
Address Sector Ad dressgSector * Memory Array = Erase/Program Protected
Unprotected Read Sector based on TBPROT

« Status & Configuration Registers = Read/Write/Erase/Program Protected

Fail

PASS = Unlock

« PPBLock Bit = 1 |
« ASP Register Bits = Program Protected y

« PPB Bits = Erase/Program UnProtected * PPBLock Bit = 1

« Memory Array = Read/Write/Erase/Program UnProtected * ASP Register Bits = Program UnProtected
« Status & Configuration Registers = Read/Write/Erase/Program UnProtected * PPB Bits = Erase/Program UnProtected

|50 EENE D RIF A ERIZE

5.4.2.8 PPB il - OTPi%E

ASP Bt T —MNECE IR K A 22 1E PPB 12BRer 1 5i(ERPPB_0_0), X{HEISFFH PPB R BE—R %
AIRIE. FEALLEDT, —BIEET PPBRIP, BXKIELEEN, EFEESRBXFRIPEIFESS (ASPO[3]
- ASPPPB) HBY1ii 3 iE15§ PPB i L Ak OTP/E 14,

5.4.2.9 1E FIASPAE AR N

o FFALRIF (ASPPER) FIZZRLfRIF (ASPPWD) R EFHY - REET N—iI0,

v WIRFEIFREEEIRIF (ASPRDP) , S EHEIERIF (ASPPWD) RIB#{THIZ,

+ —BfEA poP B/EFENSH LN ERERTFR ESWBIEHITRIEMIIE, MMTTEE
fRIF 752 (ASPPWD) H1T4RIE (B N“0”) , LUBHLIEIRENED,

o HIEENERSHEIAZBERIPVIEIS AR (B 403RFF ASPO[5] - ASPRDP, ASPO[2] - ASPPWD B A\ /9
0, NFFEMIESEEMEISIRBX, BRFEANNEIEERRAZZBHEDFS . L,
RENERBIRNRZRAH BE S U IEE E IEIIIE,

v YEFREIPERBCER, FAFNEETE#HITEAREANTFS.
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5.4.2.10 ASP X FER/MNHSER

20 ASP X FFSEMa<EH

Related registers Related SPI transactions (see Related Quad SPI transactions
Table 72) (see Table 76)

Advanced Sector Protection Read Dynamic Protection Bit Read Dynamic Protection Bit

Register (ASPO) (see Table 58) (RDDYB_4_0, RDDYB_C_0) (RDDYB_4_0, RDDYB_C_0)

Configuration Register 1 (CFR1N, Write Dynamic Protection Bit Write Dynamic Protection Bit

CFR1V) (see Table 45) (WRDYB_4_1, WRDYB_C_1) (WRDYB_4_1, WRDYB_C_1)

Read Persistent Protection Bit
(RDPPB_4_0, RDPPB_C_0)

Read Persistent Protection Bit
(RDPPB_4_0, RDPPB_C_0)

Program Persistent Protection Bit
(PRPPB_4_0, PRPPB_C_0)

Program Persistent Protection Bit
(PRPPB_4_0, PRPPB_C_0)

Erase Persistent Protection Bit
(ERPPB_4_0)

Erase Persistent Protection Bit
(ERPPB_4_0)

Write PPB Protection Lock Bit
(WRPLB_0_0)

Write PPB Protection Lock Bit
(WRPLB_0_0)

Read Password Protection Mode
Lock Bit (RDPLB_0_0)

Read Password Protection Mode
Lock Bit (RDPLB_4_0)

Password Unlock (PWDUL_0_1)

Password Unlock (PWDUL_4_1)

Write Enable (WRENB_0_0)

Write Enable (WRENB_0_0)

Read Any Register (RDARG_C_0)

Read Any Register (RDARG_C_0)

Write Any Register (WRARG_C_1)

Write Any Register (WRARG_C_1)

5.4.3 RLEFMHXIE (SSR)

LZeFHEXE (SSR) B— 11024 FHHAFEKE (5XRFEFIDH) o 1024 FHHA 32 NAE

IRBIERY 32 FTXIE, & 51 RMH T SSRAVELAE,
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Secure Memory Region

Protection Control
(32-Byte Region — Address 0)

12-Bytes
Reserved

I Lock Bits 31to 0 I 16-Byte Random Number }

Secure Memory
Region

Region[31]

Region30]

Region[29]

Region[28]

Y Y Y )
A A A

O
O
O

Region[3]

Region[2]

Region[1]

Y Y Y )
A A A

Region[0]

Es51

o

5.4.3.1

21

oTPfRIF (FEZKM)

B2 FRXE (Mitko FFi8) AEM 2 FHXERMBEIPHG. ZKENRRE+ATNFHEES—
128 UBENER. BENEAAI BN, BRI, ETFROENFT (S43211) MREMIN0"AUN
FARNETR2 FRXIEIRES NRIP - 8 32 FHKENN—Mi, FiEEMF IR EE,

SIAIRIRERIZ 128 (FEHE0UE 7351 S 2 ERSERR 3¢ PRGERR, & Z# 1 THEMFE (i 7 RENG 834 I S ot P&

SSRIEXBEFEaMG TN
SSRAAXEZERNGSEE

Related registers

Related SPI transactions (see
Table 72)

Related Quad SPI transactions
(see Table 76)

N/A Program Secure Silicon Region Program Secure Silicon Region
(PRSSR_C_1) (PRSSR_C_1)
Read Secure Silicon Read Secure Silicon Region
Region (RDSSR_C_0) (RDSSR_C_0)

5.5 SafeBoot

SEMPER™ S8 B1E& — M ERATUIEHIZS, BT Hmkasft. BEEMANREURRITEMSRIIEE.

ZERA TR R e PR S E 5 REC E T 7 asHviiif aJ
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TEER. FRIERERMESEEM, FIMERNAIVEFRIKARRRE, —fRIER TSR RIURER.
SafeBoot 4 E R IFRSF 78 1L BT $HIRRIGHI 75 VRN ARG W IE N B F 72,

5.5.1 i e Er M) e C A 1 o

NRERNERNFIFiESRS M PRVRIE RIS REEEL, NEBGEMRIUREZEMN, FRIERREMSESIE,
R E LA TR SRLE, —BNEIRKEHEHIZEEDGL, NENFESESGSE0MmERE
RAIABEDS | FHET (15-15-15), HAEERSHFESFRHBEHEIRG, * 22 ERONEIYIB RIS 24+
BPRESEFF Lo

=22 REFER 1 LEENEIRB
Bit Field name Function Detection
signature
STR1V[7] STCFWR Status Register 1 and Configuration 0
Registers 1,2, 3, 4, 5 Protection Selection
against write
STR1V[6] PRGERR Programming Error Status Flag 1
STR1V[5] ERSERR Erasing Error Status Flag 1
STR1V[4] LBPROTI[2:0] Legacy Block Protection based memory |0
STRIV[3] Array size selection
STRIVIZ LBPROT[2:0] can be anything from 000 to
V(2] 111 based on Block Protection
configuration.
STR1V[1] WRPGEN Write/Program Enable Status Flag 0
STR1VI[0] RDYBSY Device Ready/Busy Status Flag 1
+®23 N E _E MR OEEY
Interface Transactions | Register type | Address (# of| Frequency of | Register read | Output
supported bytes) operation latency (# of |impedance
clock cycles)
SPI (1S-15-1S) | Read Any Status 4 Maximum 2 450
Register Register (allowed for
(RDARG_C_0) |(Volatile only) RDARG_C_0)

1) ATEERTEEFSR, BIEZRMERSHFESMIHEMHL RDARG_C_O B EFHENLE R,

K24

REFI BB RBAE X FERMR L ERFT!

Related registers

Related SPI transactions (see
Table 72)

Related Quad SPI transactions
(see Table 76)

Status Register 1 Volatile (STR1V)
(see Table 41)

Read Any Register (RDARG_C_0)

N/A
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5.5.2 [T=R20 7 X ol

MREBRAHEEETIETR, IMNEANEZRTFFSN, KEDREBEHLKERHENL, WENF
EFRESTWPE, S[HFROZAEEN, ERTRAXGRIEIRERLLE, FIbIFEZHKERIEER
AIEEEHIR, T TR LEBHAE, NEIEERF, SHFMERFIABEIEIFEN (15-15-15) HFATE
REBRE, ZatHEREENRIPAR. R25 ERlERESINSEGINRSHFERL

& 25 REFFEE 1 BERFENEIRD
Bit Field name Function Detection signature
STR1V[7] STCFWR Status Register 1 and Configuration 0

Registers 1,2, 3, 4, 5 Protection Selection
against write (erase/program)

STR1V[6] PRGERR Programming Error Status Flag 1
STR1V[5] ERSERR Erasing Error Status Flag 0
STR1V[4] LBPROTI[2:0] Legacy Block Protection based memory |0
STRIV[3] Array size selection
STRIVIZ LBPROT[2:0] can be anything from 000 to
[2] 111 based on Block Protection
configuration.
STR1V[1] WRPGEN Write/Program Enable Status Flag 0
STR1VI[0] RDYBSY Device Ready/Busy Status Flag 1
] 26 KN EERANNZEORE
Interface Transactions Address (# of |Frequency of |Registerread Output
supported bytes) operation latency (# of impedance
clock cycles)
SPI (1S-1S-1S) All SPI (1S5-1S-1S) |4 Maximum 2 45W
transactions
xR 27 EERSFRIEXTESNHGSER
Related registers Related SPI transactions (see Related Quad SPI transactions
Table 72) (see Table 76)
Status Register 1 Volatile (STR1V) All 1S-1S-1S transactions N/A
(see Table 41)
5.5.3 SafeBoot X {F#IE1TH

EHFFERX DDP 8¢ QPD BTN THHITRIEERINFY, MUHMERS K EVBILRKEE
BHIR, ZFYIBREEMNE 52T
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Power-Up j\
- Select Die 1 |

.

Read Status Register 1

(Current Communication 4—| Select next Die
Protocol)

No

Status Register 1
= 0x007?
&
ny Read Identification Transaction =
Successful

Yes

Change Host Interface to Ve N
SDR SPI (Device Reay
o

(1S-18-18)

Flash Microcontroller L ‘ Read Status Register 1 ‘ / Flash Configuration

Initialization Failure
Detected [\ % Corruption Detected

’ Status Register 1 = 0x61 }- Status Register 1 = 0x41
l l Clear Status Register 1
—(Hardwa re Reset“D I

Configure the Die by
Updating All NV Registers!?!

!

Change Host Interface to
Default

v

[1] If you have Ve within specifications and a hardware reset does not resolve the issue, replace the flash device.
[2] NV Registers can be configured using the Write Register transaction after clearing the status register 1. If you
configure NV Registers using Write Any Register transaction, all remaining NV status and configuration registers go
back to the default state.

& 52 EERAFY, BTRNECKKAEE R

5.6 1EEX

HL-T/HS-T X ARERIRS SE AR IA 0 RNERIFE28RET, BN RIFMERMEY. IEBSEIRIR. RS 1F8E.
FELeFEXI. 1EDYBH PPBIRIFIL,

XLE S EVAs S5 56 a] LUERE AN R B MER N, FHErIaER] LAER LU FIhAE:

Datasheet 62 002-12340 Rev. *S
2025-07-22



o~ _.
2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

5 4514

v G EREETMU Y FIEMNERER, MUEHMENGENERES] (1S-1S-1S HhilAY
RDAY1_4_0#1RDAY1_C_0BR9N) (BHFK49) .

v IEENE SR RE LIESURTHA Z BIRVIEIR A HAR, XFrA iR E R BN FIRshIEHIES >3
B3 (DLP) (GR&H“HUBEFE XS (DLP) ) o

v IERENE AR 8. 16, 32 H 64 FHMEISREKENNFFHEET (B K52 MKs3) o

5.6.1 EEN B IR SER
HE ST, SRR PRSP (MHSEHR) .

5.6.1.1 IR HFIRIRGSER

JREXE3 - HRIR (RDIDN_0_0) sp 2 fZ e X Hl & i AriRF 2 AR AV IR EX ARl X ap & HRIfER
(CFR3V[7:6]) FYIEIR B HASK S 166MHz BYEx AR EhSAER,

5.6.1.2 AN 2235 5!

IREXPULEATIR (RDQID_O0) Sp L Z MR M X FIESEIRIR. SHIMRERANREGAR, i ERER
QP! #%3{ T I%EX RDIDN_0_0 s L ZHIRMHMNERIE ENSE —MAE. ERMBHEMAE, Zir<F
#9179 5 RDIDN_0_0 sn< & 4a+EE,

A TFULE (CFRIV[1]=1) BY, ABEIRFIZMm<SEMH. Zan<fEH7E DQO-DQ3 LN, His
LHRE—IBNRHERE, AERLEREL, A/FTE DQ0-DQ3 LK AIEH 1 FHHIEEIFIRM 2 FHE
HIFIR. NRBLIEHHBAIEIE XA 1D it EINERE, NRIRHEKREXHNEIE, HEHNRARN
FHYMEE )7 166 MHz,

5.6.1.3 JZHY SFDP S ${E 5

REXERITINEFIVFESS e A M S EL (RSFDP_3_0) sn L Z iR XS JEDECERITRNEFERNFES LM S
(SFDP) ByifiR] (MeEn<fThak ). sp<FiafEA 3 F it 530, WMRIKE TIF=Huht, N SFOP =(d]
FREYIETE (L B A BRI R XAFRI LABEML /717 SFDP == (8] FRBYE(I S %, RSFDP_3_0 sp<{%ha
X¥RES (7)) 2B BE/N\NERERE. ERMAZEZAT, RE SFOP 8y L E RN HFREER
1R, 3REX SFDP 8 L Z BV R A FINZER 7Y 50 MHzo

5.6.1.4 RENME—IRIRG SER

REME—4RIR (RDUID_0_0) s fFiasd N T iRENSfHiniRen <%, BinaE M —ERER 64 (i
H7, ERIT FRRo
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5.6.1.5 ERE IR EXFTESMNaSER

*28 BB DREXETERNGSER

Related registers Related SPI transactions (see Related Quad SPI transactions

Table 72) (see Table 76)

Configuration Register 3 (CFR3N, Read Identification (RDIDN_0_0) Read Identification (RDIDN_0_0)
CFR3V) (see Table 50)

Read Serial Flash Discoverable Read Serial Flash Discoverable
(RSFDP_3_0) (RSFDP_3_0)

Read Unique Identification Read Unique Identification
(RDUID_0_0) (RDUID_0_0)

Read Quad Manufacturer and
Device Identification (RDQID_0_0)

5.6.2 EENAZRES <5

REFEF BRI UMERFTRBEFIEMAFFRIRE, HEFTIRINF NZHA S F T IEREY,
BE BT Cs# NS BT REREIE L. MNRF ALK NEZETIBRAMAE, T3EER
1 MPEF Rt AR LR

5.6.2.1 SPIEE IR EIEEN S S 1E

SPI SDRIZEXFNIRIRSDRIZEN A L& 5 (1S-15-1S) AXRMEERAIBREEIZERFIRIERSDRIZEN G SEH
AI3RA 3 FHE 4 FHMIBE, ZMY AR FREIREUEN DLP, AILURIERBISEENKE, =B
SRR ARNHINZEN 50 MHz, HEFRZEERAR, PRiEEEGSEHFER (CFR2V[3:0]) BYZERE
HASRSCIL 166 MHz BYER ABYHSIE (BRd&SEHR) -

REVUR 4 FHESSEEEMIEmAEESEEERRA, Hit, EFE—MEERR4FHHSE
IX Axh BRI ERED (FERE4aSFREEEIEERER 4 FHHaL) &, BEN—RTEERRE
AFHRSERO SR/ \UGmSHEAN. ERVIPHNE—MEENRR 4 FTHHSUS USSR, &
ERiat, SARR/\NEARRERN, BERANENIERFERE, MNRENMERZEREH Axh, WEBRET
— L ERENREHBSUMNBINYRERIRE 4 FHSEH. ZaSERMMELTTIE, AR
BRI, AEEMEERER. AE, (UTHAEMIMAREREREE DQ1_S0 B, ZER{IL
[Axh] RIEFA Bt /FIAR, BEHIAT—NSRREE—NRYIPFIEEEGE<S,; BT 8 (iU
LHG, EEmetit, EEE 8 MERER, EEEriEERFTE,

5.6.2.2 I%EX SDR XX 1/0 fp<1E4E

JZBXSDRIX 1/0 Ap<{E4I{ERAAXY 1/0 SDR (1S-2S-2S) il iRt S HIBEEM 2, LMY A2 DLP 2 iEH
Fo AILUEARIEIEIKER, ©X%iF 304 FHHULER, ©X R MAZESEIG < EH,
Ittan S EHIfER B (CFR2V([3:0]) IR ERVGERERA, {FEERK 166 MHz BYHFIE (Man(FimR) o

5.6.2.3 JZEY SDR &M1&
3%HY SDR P04 44 1 =5 555 SDR PO (15-15-4S) Thile ZHN S DLP BUEIR, o] LIEIRE%E

SRENKE, T3 T 4 THMALETR,
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%S ER (CFR2V[3:0]) WZER B ARSI AR A 166 MHz BI$AR (B SEHR) o

5.6.2.4

1% HYX SDR 71 DDR PU4% 1/0 5 <1546

J%2EY SDR PU%% 1/0 5 S 1EH{E A SDR UL 1/0  (1S-45-4S) 11, i%EX DDR U4k 1/0 ep S &4

DDRIU% 1/0 (1S-4D-4D) 1Hi¥. XLEWHIN 4 DLP #iEHFR, AILUARDIEHIREKE, XFEfHas
B T E R AIAELSIRE S S5, TESDR Quad I/0 s fEiah, WAL EE A Axh, AT
— N SEER NN RIR D SAIAEIYNISDR Quad 1/0 B8 1E 1,
7ESDR Quad I/0 sp2fEHIH, BWNAISERFZ N Axh, HE T e EF AN AR an SRR

SDR Quad 1/0 85 1& 5o

IR [AXhEASh IR ER S BEEALS A AR, BEE T — N oA BEE—RYPHFITHEIEEGS,;
BRITL SIS TR, AGEtit, AEERENM, RE2EREH,
TAIXRIE 3 5 4 TG, XLEEERZ{SEH (CFR2V]3:0]) BUIER A EAR IR K 166 MHz BTERR (iFS

FHan S IER®R) o

5.6.2.5

}%ZEX QPI SDR #1 DDR &5 < 154

152EX QPI SDR #n % {E5i{F FH SDR QPI(4S-4S-4S) 11X, 152BX QPI DDR @< {&4ifF F§ DDR QPI (4S-4D-4D) 1Yo
LN ST 35 DLP $iEFETR. I LUARBIEIREKE, XfhdaSE Rt iFEMESIREG<SE
Hi. TESDRQPIEFZEHIA, WXL EITZEANL, FRRBRIRT— I aSERERNRHHBS(UIAIEIISDR

QPIER & i,

7ESDR QPIEs 2 f&a, RIVKEIDZA, FERIE T oL R < AIAYERIPSDR QPIEF L%

Kl

BARTVUAhTASh IR FA S EBRSILE R AR, BRI T ORBEE—RYIPHITHEIRRG S,
BRITsfIan < e, AR, ARBRN L, AERIEREH.

EAXH 3 85 4 FiihikI,

Fan L 1EHR) o

XLEEE 24 (CFR2V[3:0]) FVAER B B SLIMER K 166 MHz BS#4RER (1S

5.6.2.6 EINTFE R EXFFER( NS Eh

+29 EENFESRMEFIEXTESRNHaSER

Related registers Related SPI Related Dual 1/O Related Quad SPI
transactions (see transactions (see Table |transactions (see Table
Table 72) 73) 76)

Configuration Register 2 Read SDR (RDAY1_4_0, Read SDR Dual I/O Read SDR Quad Output

(CFR2N, CFR2V) (see Table |RDAY1_C_0) (RDAY3_4_0,RDAY3_C_0) |(RDAY4_4_0,RDAY4_C_0)

48)

Configuration Register 4
(CFR4N, CFR4V) (see Table
52)

Read Fast SDR
(RDAY2_4_0,RDAY2_C_0)

Continuous Read SDR
Dual 1/0 (RDAY6_4_0,
RDAY6_C_0)

Read SDR Quad I/0
(RDAY5_4_0,RDAY5_C_0)

Data Learning Pattern
(DLPN, DLPV) (see Table
63)

(REAKTR......)

Datasheet

Continuous Read SDR
Quad 1/0 (RDAY6_4_0,
RDAY6_C_0)
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)29

(88) EENFESREIIEXFESENM TR

Related registers

Related SPI transactions
(see Table 72)

Related Dual I/O
transactions (see Table
73)

Related Quad SPI
transactions (see Table
76)

Read DDR Quad I/O

(RDAY7_4_0,RDAY7_C_0)

- - Continuous Read DDR
Quad 1/0 (RDAY8_4_0,
RDAY8_C_0)

- - Read QPI SDR (RDAY5_4_0,
RDAY5_C_0)

Continuous Read QPI SDR
(RDAY6_4_0, RDAY6_C_0)

Read QPI DDR (RDAY7_4_0,
RDAY7_C_0)

Continuous Read QPI DDR
(RDAY8_4_0, RDAY8_C_0)

5.6.3 EdiVE e gt ]

BEZTFERATRERAIVRERSEIZH S EERD, FESESHRIEUMEZ RN, 3%
DNERFEREFS, RNCEETHURY, FRUIRH T —FMREX DDP s8R E N E A IFIE 7l
Va7 S PO k| gvin = | S S ZRIEZE S

5.6.3.1 BEREESESE

FREMEEE 1788 (RDARG_C_0) BSEIRM T —FhiE:d DDP 234 &N F B &R IEENFR A IE 5 R AT
SRUTERNGE. ESEREEEINTEFESOMIE (BERGSERER) . EFTRE—LIERERH
(CFR2V[3:0]) BT iEENIER KM FFIEFCFRIV[7:6] B FIREN A KM T F2R. W R49XWF NV F1F28
MEREHAFIR 51 W F 2R MFERERAR. AEREIFMAFENTERAR. NRM4LIFRHE, MRE
HESUMNFERAS, HBFESKIE; 81 RDARG_C_0FBZ{UEM—NFHiht, WMF#BE 1 FHEE
BYIREY, HATER{EH RDARG_C_0 BERIFMEF TR,
RDARG_C_0 < R iRV KBS EPSTIZR 7 166 MHz,
RDARG_C_0 fp & ] TEER ATVIRERRIBI A TR BIRESE 728 1 (STRLV). BEAFFILBEYASP PPB i
[B)ZF7E25 (PPAV) # ASP BHASIHAEIRIG IR 1E 28 (DYAV) 1728, EEHIMM G SIERMIEEFTIA
BIPEFIFRRINIE, NREITLRIZE ASPR[2:0] iER T ASP ZHBRIFIEIC, M RDARG_C_0 FS5IEM PASS
BESMEIRNTREIR, HECRE X[ B SRR TE XHEIE,

5.6.3.2 BEERESTFERmSEN

REVREEFFEE (RDSR1_0_0. RDSR2_0_0) @rfZHAIFRERSHFEFHENZRERS. Za<Lhn
3 (CFR3V[7:6]) BYZE R AHAKIRER Z K14 F7a8, LASLI 166 MHz BISRABT #HSTZ,
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REFFRABTHNZ R IEMRAAIRERIREY, BMEERR. BFRHE NREEEHTIHEZ NI,
IR\ ERRRER, FILUESOREURETEFS L. SR\ M A EHR —RRT.
£ DDPIREH, RINSFEFRESMRICH 1 NFFES.

5.6.3.3 EEXEISRIP)AL (DYB) 0B ERan SEH

JZEXDYBIA R E 7728 (RDDYB_4_0,RDDYB_C_0) E551%EX DDP 24 E NS HIDYBIA N FFHR/NAR. %
S fEHIER (CFR3V[7:6]) FUIER AHARIEENZ K172, UL 166 MHz BUSRABTHFSAZE, AJLUELE
IREXDYBIS A& 1728, 1EDYBEFasfUtiit R, BT iA X fhs T0iENEE I DYBEkH., HIER
B JRAYIEEN DYB dp L fFisRiEENE M B,

5.6.3.4 REFFARIFNL (PPB) R T 7860 L5

1%EX PPB /|0) & 7288 (RDPBB_4_0,RDPBB_C_0) E5315:EX DDP 4N Y PPB 1R FF28 YA
Bo Zm2EHEA (CFR2V[3:0]) BYIEIR EHARILIN 166 MHz B ABY BF4MER, W] LAELREEY PPB
HiRE1E2s, 1B PPB HIFAS0VMIIEASBE, FILFTELUX TS TIRENE PPB ISR, M IEAE
JHAYIRER PPB d SR RIS MIE,

5.6.3.5 RENECCHUR S TTIRE

BREECCHUER TR (RDECC_4_0. RDECC_C_0) #r< &M FHER U B THIERIECCRTS, EiL
S fEIT, HibbA LS SIS ECCEIBE TR, Zm S EHER (CFR3V[7:6]) BIIER B EIRIREN S L 14
H1728, MMERABHSAZFIAE] 166 MHz,

FiZECCRITHECCREMNFTRAMEZ itt. ERGELEIEHKERREN. BRI TF—1ECCETT
RE, RZRF5—1 RDECC_4_0 5% RDECC_C_0 ap L fEHIAIXEI T —Pithit, 1887 16 [BUEEITAK/V/SE]
FTo

5.6.3.6 RN FREXTERMpIEHE
&30 BRREFREXTERNEH

Related registers

Related SPI transactions (see
Table 72)

Related Quad SPI transactions
(see Table 76)

Configuration Register 2 (CFR2N,
CFR2V) (see Table 48)

Read Any Register (RDARG_C_0)

Read Any Register (RDARG_C_0)

Configuration Register 3 (CFR3N,
CFR3V) (see Table 50)

Read DYB (RDDYB_4_0,

Read DYB (RDDYB_4_0,

RDDYB_C_0) RDDYB_C_0)
Read PPB (RDPPB_4_0, Read PPB (RDPPB_4_0,
RDPPB_C_0) RDPPB_C_0)

Read ECC Status (RDECC_4_0,
RDECC_C_0)

Read ECC Status (RDECC_4_0,
RDECC_C_0)

Read Any Register (RDARG_C_0)

Read Any Register (RDARG_C_0)

Datasheet
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5.6.4

FEF SJREUE (DLP)

TR SAFHIEF S KA (DLP), AITEREHISMALIEHRIRE . READ BIRIIZRIXTE Quad

Mode READ A, FI4RIZIIZRIEIZAETE DPP 5 QLP 884
ek, HIAGIEZ KRB TEMETE DLP 1F28+,

SNSRI DLP FHEFESRET. AT HIT
25 (HEER B HA A fa th 28 B2 8,

BT =R

THEAHARALNGEREHR, FEtb IR A RIHIAESR A 25 1 4a A9 BT 2 (8] Y S A AL R B IB) R 2 Rl
Fr & 10 (5 SRR RS S 2B,
SR A HAEAE M P SIS 8, 10 155 LIREIRYSE B EBEUR T READ s <& 4 A] FBRVIERE

HR%

o SNSRFEFSDRIZEMVIERIRENELD o NESHAEHA, NLSEHRFERHREEZm &G 8 MY

THREHATE 10 ERitHIRENT, B, SARIER/NTF o MESTHEHRE, MESHSERRAVE¢HEANEL
ZREN, ARIEFESIMZEA R R SERERBIER, R DDRIZEMERIRENELD S
NESEREER, MBABERDIREBIEZAINRE 4 MRFHERRT 0 HiahRRn, B2, NRE
RIEEANT 4 NESHEARE, NWASEHERBEFSIEEB,

5.6.4.1

+® 37

BIRFEIXEEXTESRNGSER
DLP X FERNHSEH

Related registers

Related SPI transactions (See
Table 72)

Related Quad SPI transactions
(See Table 76)

Data Learning Register (DLPN,
DLPV) (see Table 48)

Write Data Learning Pattern
(WRDLP_0_1)

Write Data Learning Pattern
(WRDLP_0_1)

Read Data Learning Pattern
Register (RDDLP_0_0) only read
pattern in die 1 of the DDP device

Read Data Learning Pattern
Register (RDDLP_0_0) only read
pattern in die 1 of the DDP device

XL N 2L Rr] LUER s S LN ER 2 2 2I8Y SPI A1 Quad SPI

5.7 =P N
BERTEANSERNE NGBS,
i

5.7.1 BE{EEm<ER

B N\{FHE (WRENB_0_0) F555% Status Z7785-1 (STR1V[1]) B NIEFEREIRZS (WRPGEN) & E 717

WRPGEN A FUEId & HE fERE (WRENB_0_0) EESEM NI USEME N, HIEMIREESE (BBRG
L1EHIZR) » WRENB_0_0 79 DDP 234 HIFABE S HI&E WRPGEN fil, £ RIEFERIETRE, %N
TEBREL ORISR A BY WRPGEN i, A BEARSLHIT F— 21

5.7.2

SXxMan <%

&% (WRDIS_0 0) #adEMiERA ML (STR1V[1]) MIBIEFEEEEIRS (WRPGEN) {ii&ERE“0”
WRPGEN i A LU & HH B ToRX(WRDIS_0_0) Sn KB 0, R IFHLFEEIEWRPGEN (IRE N 13K
HITE®<S. R A LUERA WRDIS_0_0 fi S RARIPEMEESXIN, FHIERINIB N, RIZTURBRISIER

HEERNRE.
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EERATNI2ERAIE), X RDYBSY {il =1 (STR1V[0]) B, WRDIS_0 0 ESZEEAE (FEHGSEER) -

5.7.3 ARE NHRRABIRS < X5

BB NFRBREMARE (CLPEF_0_0) ap<fEMiSISTRIV[S] (IBPRiEiRIrE) FM{ISTR1vVIE] (BN
SEIRITE) EE N0, EMEYIRM{FEITH RDYBSY B N1H, SRt aiRiEs, BEY

FE—HEMI A BB HFRIFICN, RGBS ERNITE, WRPGEN iLBFRIFAE (BERG<SEH
x) o

5.7.4 BRECCRETEZSm IR

TEPRECCIRSE 1F85(CLECC_0_0)ip S EIECSV[4] QQMIECCHM) {iI. ECSV[3] (1{iECCIRIE)
fiI. INSV[1:0] ECCAUMPIRZSNLI. HihtHFAZF 1F2REATV[31:0]FIECCH MR BRECTV[15:0], ULEER 1L
T EE (L WRPGEN i, BENE2HRIFITH WRPGEN BiIA“1”, EMRECCREFEEmdEHRttS
WiIES, MEYT—SEMNEMBSBEHRIFITN, Z6<SHIT/E, WRPGEN LERIEFART (E5F
WmERR)

5.7.5 ENEESTESmSER

BSNEEZE 7788 (WRARG_C_1) ESFRM T —FED DDP SR E NG H FHILERRK S NFrEIEZ K%

MBREFTERNGE. ZESEEES ANNFERNML, EERESAIUFEFSN—FTHIE
(EBAHmLERR) -

7E284H 1% WRARG_C_1 sp iz A, WL HHHARISE FEE (WRENB_0_0) an &M, XIFIRESFF2
RS N/4RIZERENL (WRPGEN) IR B AT LUR TR B NIEIE, A LUEE STR1V[0] F1BY RDYDSY {i 3k H

TEIRERIBYSER. A LARZE STR1V[6:5] IRY PRGERR # ERSERRu;EE%E?;.sf’EHmEﬂE 52 AR,

—EFFRREG T SM OSSR M SIRpIM NI HIM L AL AT IR ER. BEURR RN, BEZ OTP,
BLERIEEARENM (DNU) o

QSRR A RWIER, 7B WRARG_C_1 S EHIHBEFTHMNEXMEHZEE, MASIZERE
FHIRFREEIRIET (STR1V[6:5] HAY PRGERR B ERSERR) » &Ik, WRARG_C_1 #UEF XL pyEH
rEE,

OTPI REEWRIZ NS HEANAKSHE R, FoTPUSERHENRSHIRIERR A, HEFASRET
1—.[%51350

HIWRARG_C_1¥EN TR LM AU EEEMIEZ LM T EFRS ANE (W), EMIEEENIEZ KNS
BERMAHTIRFRNEEIEE. WREMNIBDHIZFIB2EY, M STR1V AEIFEREFENIF] RDYBSY i
BEAIA

RESFFE 1T ESIEE (%18) KM RDYBSY i (STR1V[0]) FNEEIRNI (STR1V(6,5]) FHHAE(
& FERE AR I LK, NREET ALK, NERA CLPEF_0_0 sn R ialR iR RS HES R O]
FNRE

ASP PPB i Z 1788 (PPLV) B 1F28 A HE@IY WRARG_C_1 65 1EHIE N 2 ETE PPB H{E I (WRPLB_0_0)
I ERALLE N PPLV EF1E8.

IR B MR EFFR AR WRARG_C_1 859 EHIE N, Bia TSN TR <S1EE
(DICHK_4_1) EINFHIBEEMNESFSS.
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5.7.6

S )\ PPB §liTE{iL

5 )\ PPB BiE L (WRPLB_0_0) #n < 1% 464 PPB BiE 277728 PPLV[0]
L PPLV[0] =0 BY, PPBYRIZ/IRBRam LGP LI, EIRFBBFRIPENT, PPBLCKILEATFIEHIH
WHIEAL, EREPFHASEERFIEEMES I SARMNBX, BERMIRZE (B8 AmSERR) -
TE23H 12 WRPLB_0_0 sp 2 fZHIZ A0, WM AL EfEEE (WRENB_0_0) Sn L& iH e X H#1TARAD, X
ABRESERTNE /RIZEEE (WRPGEN) 8B N 1, UAFERTIRE,

REFITHRIE], HAEEURS ST FEs LIS E RDYBSY UMIME, £ B ERTR{ERRIE], WRPGEN iIA“1”, 12E5E
BER“0", HE N PPB $iE55EME, RDYBSY BN 0" (BRRAGSEER) o

5.7.7

BENAF TR

N= =]
IH==Fo

PPBLCK{I A F & PPB{ilo

BN 4 FHHINMET (EN4BA_0_0) Bp S {E IS BRI E AL (CR2VIT]) IR B 1, LUIGAKZHIFET
HitaF SERNEE 4 THHbAE, EREXSFDP (RSFDP_3 0) s {EigA =it E AR, JEDEC
JESD216 #REEE KR RSFDP_3_0 I4R R H 3 NFE AL,

POR . BBMFEARMHE DR IRIEIEZ KUK L (CR2N[7]) FRBYE MRIKEMUE K,

5.7.8

IR 4 FTaHRT

IR 4 FTRINHRETC (EX4BA_0_0) 85 45 5 SR MUK EAL (CR2V[7]) IREN“0”, IR ARZE 3 FHitthiitan
LERNTE I F UM, ZBSARE 4 Filtan <, Zan SR RENR 4 F Tttt

5.7.9

+ 32

ENGSHEXFERENNSEH
EARSHXSERNDER

Related registers

Related SPI transactions (see
Table 72)

Related Quad SPI transactions
(see Table 76)

Status Register 1 (STR1N, STR1V)
(see Table 41)

Write Enable (WRENB_0_0)

Write Enable (WRENB_0_0)

Write Any Register (WRARG_C_1)

Write Any Register (WRARG_C_1)

Write Disable (WRDIS_0_0)

Write Disable (WRDIS_0_0)

ECC Status Register (ECSV) (see
Table 55)

Clear Program and Erase Failure
Flags (CLPEF_0_0)

Clear Program and Erase Failure
Flags (CLPEF_0_0)

Clear ECC Status Register
(CLECC_0_0)

Clear ECC Status Register
(CLECC_0_0)

Address Trap Register (EATV) (see
Table 56)

Write Any Register (WRARG_C_1)

Write Any Register (WRARG_C_1)

ECC Detection Counter (ECTV) (see
Table 57)

Write PPB Lock Bit (WRPLB_0_0)

Write PPB Lock Bit (WRPLB_0_0)

Configuration Register 2 (CFR2V)
(see Table 48)

Enter 4 Byte (EN4BA_0_0), Exit 4
Byte (EX4BA_0_0)

Enter 4 Byte (EN4BA_0_0), Exit 4
Byte (EX4BA_0_0)
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5.8 ‘PRIz

ERTEBHIRREIEDIEFMEEMAY). ReKIFMHARIPANE N2 EH,

XEEE \ep 1R Hia] LUER SPI 2% Quad SPI Y :

% DDP S EME A LNEFHIBMRESIEEHITH, XEEBFESTEBH.
ERMEZEMB NS EFRZE, BT EE R (WRENB_0_0) sSp<ZiaHt 2R iFiS, MRS
EFHPNE /4RIZEEE (WRPGEN) I BN U FIEFIR(E, AEE NG ERA BRI HRIT. H—
NS NIRRT, WRPGEN IS (I/90%

UG NS EREEHTE, aTLUEBRESSES 1 MICE S HE4E/ITEE (RDYBSY) IMYE. BERTBAN
1L HEAIE], RDYBSY (1", SERBY 0%

A] LUt Z STR1V[6] HHY PGMERR il >RHaE B Nin < Fia Bl R T R £ EAHiIR.
NATFE@ESEAFRPFARH#HITERIPHBENE NG EFRBERAEHNIT, HEEENL PGMERR KE
NS

4 Ccs# WIREhEIZIEE B IREE, B AGSERRBEHE.

5.8.1 IRTIEhIE

HS/L-TRIEZIHZREN (&H) , HPFEY EEANAOCMARITBEXIZERREE, a34a93E AEC-Q100
TAVRESERE (-40°C E +85°C) AW(LEBHEIE. 88— MECCHIRRITEARPBRRIEBRZBIR R F#HIT—X
SN (BAREN) FMUERFREEETCE (40°CE

+105°C) F (-40°C & +125°C) 23 LUK FiE AEC-Q100 2814,

RERITERIRENZAE AN EZS NS e HIE R TRECCTIRERER, FRNMRBAT 211
ECC, NME—BXANZRXEANBESHE NEIR.

5.8.2 DAk i

AIEANBBEIRES NRIEMHEI D IEFAXEE NG Z R LG BIEMNEFEERNFETIK
el XIRE TRIERAENE NG ERHITEANNBIEERN LR, DB ANARIFE—REIERI
BZ 11D TAN (256 512 FT) #HITEN. PUANHEEZTF2S 3 BICFRIV[4] AIKRE, 73]
FERTIARNMUEAR L3955, EETNPTAENRER, AUSM—NMIBI— P DT NHEITEN. &
WEAN16F T RKERNGEHMITFTRIERFIR, XFAUBRECCAESRKER. NTRERENITEAE
I3, BN 512 FHARNTHEDN 512 F 11T, HESTMHIIREA—RK.

5.8.3 BAND AT ER

#2701 (PRPGE_4_1, PRPGE_C_1) BERFHUIEE NFiE23MEY, WRAXIBFBFNEIES FEE®Btit
MOFERIAR ZBN=(E], WEENHENFREMIFAHNRE— N FHELER—TINSFHUE, H
FAEE TIPSl N EAEMI IR, WRABPBELKENEIR DT 01, WXLEHIBEFTR/HMITAREN
U FFIRIRIR R #1T4RIE, MASXSE—TIREMF T = £ EAEm,
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ZRIEIIZ RS NEREHIZIEEE, PRGERR IHETRRIZEESTRERERERIR, SERELEMINT
B XBFEZHANZRIPXKEHAITHRIZ (FEHABLERR) o

5.8.4 BEANZR2XiTEa<EH

EANZ2XIH (PRSSR_C_1) S B HIEEUET NBISSRH, iZ SSR 5 F[EFIEUEN T AR =],
FEROTP., SSRA 1024 FF, FULXIFIban<S1Eia, MA31E|AL0 BRI MATAE (BSHGmS
BHR ) o 4RIESSRTIEN, BEIFEIAHINTITTE 32 11, BNt A1 F0 A0 KA 0'b, FITME L CS# LA
5 32 fi¥d3%,

Al LUK ZE STR1V[6] AR PRGERR i RMAEIREHABIR T LR EEMIHIR. AT LUIKIESTOTPES!

HITRZ, BIEFTANERMGATLUEEN 1,

OTP FMET RIS XIHE O] UIERIE—RHZ R, File@ZXFRFEBE. ERXEBENXIT
RSN REM, HHE STR1V[6] FHY PRGERRUEI N '1's BEAN—XfGE, BIMEEZHFRIFPHXIGEHA
2R EBIRH B ARSEIPRGERRIIL,

BEBENNXAKRE N (BIA1I"BIER) #1T7. ER—TMECCRTAE NS AR SEZEIERT
EBECCEA,

5.8.5 B NFFARIFML (PPB)

RIZFFAMFIPNAL (PRPPB_4_0. PRPPB_C_0) ZE53% DDP 23 hFRE &S M PPB HF1EEEHAI— M1
HITRIZ, URIPFTIRAMIMNB X AW REIZETIZNR (BB RGSFER) -

Bl LAH2ZE STR1V[6] FRRY PRGERR i RIAEIRERRBIR T A £ E IR, HE1HIIZ ASPPPB  (ASPO[3]) «
ASPPRM (ASPO[0]) #1PPBLCK (PPLV[0]) fifRIPEY PPB iLi#{TENBY, BN PPB{Us$EHIG=HIE/

B,

5.8.6

< 33

ENEXFERMpLEH
ENMEXEERNDSEH

Related registers

Related SPI transactions (see
Table 72

Related Quad SPI transactions
(see Table 76)

Status Register 1 (STR1N, STR1V)
(see Table 41)

Write Enable (WRENB_0_0)

Write Enable (WRENB_0_0)

Program Page (PRPGE_4_1,
PRPGE_C_1)

Program Page (PRPGE_4_1,
PRPGE_C_1)

Advance Sector Protect Register
(ASPO) (see Table 58)

Program Secure Silicon
(PRSSR_C_1)

Program Secure Silicon
(PRSSR_C_1)

ASP PPB Lock (PPLV) (see Table 60)

Program Persistent Protection Bit
(PRPPB_4_0, PRPPB_C_0)

Program Persistent Protection Bit
(PRPPB_4_0, PRPPB_C_0)

ECC Status Register (ECSV) (see
Table 55)

Clear Program and Erase Failure
Flags (CLPEF_0_0)

Clear Program and Erase Failure
Flags (CLPEF_0_0)

5.9 oS

NFAREFEFIFFHARAL, BEEReSERAUREIEUZNY FREFTIEA FFh) o
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LZEFHESIET DDP U FHARRESH E#TH, XLEESMEBETEZ.

ERGHER ARG ERZA, DAL HERFERE (WRENB_0_0) < Bes (HE WY H# 1 THERD,
WMRIREZESFHHY Write/Program fEBE(L (WRPGEN) B9 '1' SREEREIRFRIZIE, BbRrap Ll BEM23 4
1T H— s ERTTMAT, WRPGEN I E NI A“0%

Han SERAARIEEHITE, ATLUREURES 1 LICESIHFRL/IT (RDYBSY) il E. BEMNZEMRG %
tiHAIE], RDYBSY fii/9“1”, FEAXETN“0”

Al LA#@Z STR1V[5] ARV ERSERR i RIfAE Bk S L mfIE R S & £ E AR,

AT EBIREIFAIE ASP B RIPFHBX IR S ERR A SWINIT, HERENL ERSERR KEXK
fiLo

g CSH# WIRnhEZES B IRESE, BEohigkzen < £,

Zasf ] BREGAIRS BB 191979 Frh,

5.9.1 BBk aKB B Xt <55

12=BR4KBRX (ER004_4_0, ER004_C_0) #pfEHI4KBBXBFBHMIREN“L” (FTEFT39/9FFh)
(BBRmLERR)

NEBHEEENFE—BEX (CFR3V[3]=1) BY, Ltap<>EaiSHREE, WNRIGIRMR 4KB BXar <L
KIXEHE 4KB XL, MBS LE/AREZIR(E, HEAFRIEE ERSERR REK ML,

5.9.2 12B% 256 KB RX <

12PR256 KB BIX (ER256_4 0. ER256_C_0) #p<fFiiFUBXPHFABMIEEN 1" (FTBFTY
AFFh)  (BBRGLSERER)

FRFECEILIN (CFR3V[3]) RERBFERAESBXEM, CFR3V[3] =0 BY, 4 KB XBEZS it TN &S
I ExfEEE 128 KB B 64 KB B9—&B93. MNRBXIZEFRaSEFMIA T 4 KB BXEEM 256 KB BX, M
WESN 4KB BXARBEXEM, Xl (IEEE) 89128 KB 5§ 192 KB X AIE 7 =#HIZ R,

2 CFR3V[3] =1 B¢, 3Pt EFEHE 4 KB BX, BXEBFRSERMIGLET SN 256 KB BX £
1E1T,

% BLKCHK BB, BXIRMHSEFHELITEBXNERRES. MNREZIZBEXEWIRER, NIRRIEE
Bk, RETEBXAFIHREIE NN A SHITIEBRZ(E. 22 BLKCHK S TR A HITIRBRIZ(E,

5.9.3 RS a2z 5

HE2 0 (ERCHP_4_0) mAE— ik, ATI5S DDP B4 HHMlbS HNFESRRE, ZESEMES
FREMEERIWFABLMIZEN Y (FREFTHIYNFFh) (BERGIEFRR) .

REINEERRIPAL (BP2. BP1. BP0) EfiA0BY, ZABEHITOHHLEH. HBPUARAE, WARHITH
Lf%H, HERSERRRESEMAIAE L. L EHENRITMAZTESREXFIFDYBE PPB RIFHBX, H
B ERSERR KEXMIFARIZE.
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5.9.4 BRI ARIPAL (PPB) SR fE 5

IZ5R PPB E53 (ERPPB_4_0) 3% DDP 23 hFmiES A _ERIFRE PPB (IS B A1 (BRIAGSERR) -
W15 PPB 1= & ASPPPB (ASPO[3])« ASPPRM (ASPO[0]) #1 PPBLCK (PPLV[0]) i BY1RIF, MItbESZIEH
1B,

5.9.5 BERRE R

5.9.5.1 M HBRRE R SEm

FEIBFRIRS (EVERS_C_0) fn 2 E RN SU B XN RE—MEMRIZIER T ENIITM. MR
e X B RINIERR, NHRERIRZSNL (STR2V[2)) BN 17 MIRFFIERXKFTTEIERR, N STR2V[2]
7407 EUGRSERMZAARENITE /4RIZFEESS (LIE(L WRPGEN fiI) , {82, RDYBSY il
HBBGAF BN, FERIELERINERR, WIRBURSEITE STR1V[0] FFR (BBREGERER ) o
HEBIFRESE S0 B F NS HRMERN R FIhiE. S IREIEPHIKRIEMEY,. EESds
L EKR tEES SERFH EHT SR2V RRVIRBRIRZS. 1E2EX RDYBSY 1iI (STR1V[0]) A LAME T (HIRIRINESE S
AIET5ER. WMREMENBXARMIEIRE STR2V[2] =0, MNRFERIBRIZE K UBFRIZEX PiiE
A =%,

5.9.5.2 BRI < 5

B XIRBRITEL (SEERC_C_0) S FiaaIEE B XM B XIBR A, BXBXIHHEETEBRXBEXITEK
(SECV[22:0]) EFiFes, FEAILUESFRIREERETF23m 1% (RDARG_C_0) Ri%XEY, RDYBSY fiH
BUXHEN, HERELRNER, IMRBCRSHTE STRIV[0] REIW (BBHAHGLSEFRE) o
L EREE tu M EIRTTMFFEH SECV[22:0] F1F25. BJLUSZEX RDYBSY i (STR1V[0]) UHAERBX it
Wi RIS, SECV[23MUAFHEFMREHNBEXIRFIT T ERRHEE L

A A fEES

5.9.6 BIREXEFFSRMNa<SER

< 34 BIREXBTER NN

Related registers Related SPI transactions (see Related Quad SPI transactions
Table 72) (see Table 76)

Status Register 1 (STR1N, STR1V) Write Enable (WRENB_0_0) Write Enable (WRENB_0_0)

(see Table 41)

Status Register 2 (STR2V) (see Table |Erase 4 KB Sector (ER004_4_0, Erase 4 KB Sector (ER004_4_0,

44) ER004_C_0) ER004_C_0)
Erase 256 KB Sector (ER256_4_0, Erase 256 KB Sector (ER256_4_0,
ER256_C_0) ER256_C_0)

ASP PPB Lock (PPLV) (see Table 60) | Erase Chip Addressed (ERCHP_4_0) |Erase Chip Addressed (ERCHP_4_0)

ECC Status Register (ECSV) (see Erase Persistent Protection Bit Add. | Erase Persistent Protection Bits

Table 55) (ERPPB_4_0) Add. (ERPPB_4_0)

(REAKTR......)
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Related registers Related SPI transactions (see Related Quad SPI transactions

Table 72) (see Table 76)
Sector Erase Count Register (SECV) | Evaluate Erase Status (EVERS_C_0) | Evaluate Erase Status (EVERS_C_0)
(see Table 66) Sector Erase Count (SEERC_C_0) Sector Erase Count (SEERC_C_0)

5.10 HEMRERNTVRE

HL-T/HS-T 28{FRILAIFRBRAE (R IETEEITRIBRATUR(E, BINIRR. EASBE—RERE, —Bx
AT ERR AN M E sr SRR X EIZE, EXRUIREEF0RE,

5.10.1 BER. SABRIERBERETF

HiFmLFRATRGETHEN. BIFRIEIETRENERE, ARMNEAEMIERGREERX. RS
EFTUE MY PRI EE, DA EREFFEE1 (STR1V[0]) FHYZEfF Ready/Busy IRSHTE (RDYBSY),
RSB, BRREE— SN ERERSELFL,

5.10.1.1 BENEE

o BANHEIEE NIEEHREBE M.

v IREFEFRR2 (STR2V[0]) B NREEEIRSITE (PROGMS) A FHAETE RDYBSY T H“0”
NENREREEHEHETMo.

o BALEES NREUARTPIEEURTE,

v EENEEN D TIRAE AR ER S £ A HE BV R,

5.10.1.2 BRI

o ERRERGSNERXIZRIRIERRIE B K.

o REFFSR 2 (STR2V[1]) FEVRRIBREE EIREIRE (STR2V[1]) AT FHAE L RDYBSY Z 07 A
BRI ERREEEFEHETK.

v SAIERRRIERBEE S,

o A LVEEERRIRIEUAITFS NRIESIEEURE,

v TEIRBRE{EHAIE], AILUREY DYB PEYIRIGEBXRIFE R,

v EEEENER. EARBETEUCERIENERLT, FRFHTHIZRREE. TXMER
T, BiRaERISRZRE,

v IREUEREEB XNt E S E AR E R EE.

5.10.1.3 BiETBEKEEGE

v BIEREMGEEENEHEREENEITEIREREE .

o REFTFE3 2 (STR2V[4]) PEVFESR HBURESTE M T E SRS (DICRCS) B] B FHE £ RDYBSY B4
NN BIEEE TR RS EEEHE M.

v AU EEHIETEEREREURITFIREURE.
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TR, SABBIEREMENESFHE, FATRITENEERTESIURREARIP(IGa<EHE. R,
T E FHER BN sEEDURIRIFEL PPB (il SIRBLEREXERMFERAEAEFERE, NXERXN

ZANR BRI IRFRIESHAE) X FIRY DYB {URYERIF,
TERE (FHRVEFR R BR8] 19 teenso

B ERNRIZIRETRE, EACREBIRGERIRS. RAF BT IRBIRSHFFHERAES NEIER

RS, MEERITIES NEE—1
7= 35 FIHEFREHRR A PRV an < 2 4o

&35 HFHE A TR E R

Transaction name

Allowed during
erase suspend

Allowed during
program
suspend

Allowed during
data integrity
check suspend

Write Disable (WRDIS_0_0)

Write Enable (WRENB_0_0)

Program Page (PRPGE_4_1, PRPGE_C_1)

Read ECC Status (RDECC_4_0, RDECC_C_0)

Clear ECC Status Register (CLECC_0_0)

Read PPB Lock Bit (RDPLB_0_0)

Resume Program/Erase/Data Integrity Check
(RSEPD_0_0)

Resume Program/Erase (RSEPA_0_0)

Program SSR (PRSSR_C_1)

Read SSR (RDSSR_C_0)

Read Unique ID (RDUID_0_0)

Read SFDP (RSFDP_3_0)

Read Quad Manufacturer and device Identification
(RDQID_0_0)

Read Any Register (RDARG_C_0)

Software Reset Enable (SRSTE_0_0)

Clear Program and Erase Failure Flags (CLPEF_0_0)

Software Reset (SFRST_0_0)

Legacy Software Reset (SFRSL_0_)

Read Identification Register (RDIDIN_0_0)
(manufacturer and device identification)

Suspend Program/Erase/Data Integrity Check
(SPEPD_0_0)

Suspend Program/Erase (SPEPA_0_0)

Read DYB (RDDYB_4_0, RDDYB_C_0)

(REETR......)

Datasheet
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&35 (48) HEHERBRIFRISSERE

Transaction name Allowed during | Allowed during | Allowed during
erase suspend |program data integrity
suspend check suspend

Read PPB (RDPPB_4_0, RDPPB_C_0)

Read SDR (RDAY1_C_0, RDAY1_4_0)

Read Fast SDR (RDAY2_C_0, RDAY2_4_0)

Read SDR Dual I/O (RDAY3_C_0, RDAY3_4_0)
Read SDR Quad Output (RDAY4_C_0, RDAY4_4_0)
Read SDR Quad I/0 (RDAY5_C_0, RDAY5_4_0)
Read DDR Quad I/O (RDAY7_C_0, RDAY7_4_0)
Read Data Learning Pattern (RDDLP_0_0)

5.10.2 BiR. SABBIETEYEREME

WITUEIE R IZIERR. EARBIERRMOEME ML FN M E T EIRE. TEN. 1EREEIE
RN EEEAETRE NSBORIURES, BREMESm L EFhUREHEIRE,

EHERR . R HBRBERBUEREMRE wThE, KEFFEE 1 PAIRDYBSY (&N 1, NRE
=, NRERIERME, MRLEHEENRE, WEHENERRERME, MREEHEFENEA. B
PREVEURTTE MO T IRIE, NREdHmSERIEHRZ2R,

B ERFEIE—HERTRETLIRIEZERT. fli, EANEEaSERa UREREEEARE
weFRZE, BATESANIZERREEBETN, EMEMNT— 1M EEhSEFRZEMNNE—BRK
FFT teeors BT ENIEIRRO

53 EEENMERENRIE,
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Erase / Program / Data Integrity Check
Transaction
Y
Suspend Transaction
Repeat Status Read >
Until Suspended y
(tpeos) Read the respective Suspend Status from
Status Register-2
v
Transactions During Suspend
A
Resume Erase / Program / Data Transaction
= 53 HEMMERE
= A A s
5.10.3 HERMEHEXETFESNGmSEN
+&36 BIRAXFEFSRNaETH

Related registers

Related SPI transactions (see
Table 72)

Related Quad SPI transactions
(see Table 76)

Status Register 1 (STR1N, STR1V)
(see Table 41)

Suspend Erase/Program/Data
Integrity Check (SPEPD_0_0)

Suspend Erase/Program/Data
Integrity Check (SPEPD_0_0)

Status Register 2 (STR2V) (see Table
44)

Resume Erase/Program/Data
Integrity Check (RSEPD_0_0)

Resume Erase/Program/Data
Integrity Check (RSEPD_0_0)

Suspend Erase/Program

Suspend Erase/Program

(SPEPA_0_0) (SPEPA_0_0)
Resume Erase/Program Resume Erase/Program
(RSEPA_0_0) (RSEPA_0_0)

Read Any Register (RDARG_C_0)

Read Any Register (RDARG_C_0)

5.11 g
HL-T/HS-T2s4F 2 O & (U1 %l

o RSN (fEF RESET# %5 |BIF0 DQ3_RESETH# 3| fil)

+ _EEBE{I(POR)
¢ CSHESEMI
¢ BRHBEN
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5.11.1 MEEE I (fEF RESET# # NS |BIF DQ3_RESET# 5| )

RESET# I NBEhEIRIE, MIBEEBTFHIENZEREBT, 1FEM0E >tk , HESSHFHITIE PORHA
BIHRITHREEMZE, BHEEMSERE t NEIABETM. W85 HIBTFRISE,

Hcs# A FE B IRESHIBTEIEIT tcs BYEIE R B AMELLE QPI R TUEY, DQ3_RESET# WIAKGTELULTIE
N T BohEfii%{E. DQ3_RESET# MINEBE Ve WNEF LI, WMRAFEATULDL QPIEIN, MATLL
BT, CSHTAEBFIHRFt-ZENEEBATIERRRME T ECSHAREBTFIRE DQ3 FFIULS
QPIRT 1/0 52 Z /5% DQ3 Wsh hm B FHIBYEl, $AfS, &= Vo NEBLHIRERIF DQ3_RESET# NEEE
I, BRI FERGFIAIXE) DQ3_RESET#, HCSH#Ent CS B BIN{RIF= AT, DQ3_RESET#HAINIGS
WAL, LUBREINENIRE, MNRFCSH IREIAREF LB <1E5H, N DQ3_RESET# ¥
FB{E DQ3,

LBHF ARG TOEEHQPIETNRY, HELHCS ASEEFAY, DQ3_RESETH#TEt. /G MVIL F iR AVIHEYIFLE AT 8]

KTt , 2EFUSHEHBARHITVIME L. VIMEMITIEE Bt.0I0TEA BETM. WNREL

EBHAE] (tey) HITFEMIEREA, PORIFIEREEEMTEA , MRESET#HE NREFIEBoITENIE, M

ARNWELMLERE, HEFEt.w 1 EEST POR 312,

B0 DQ3_RESET# it BH

+ Y05 RESET# #l DQ3_RESET# MINIEDUYRI A, MRAKPNERA—NEMDED, BHFIEE CFR2N[5]
=0 ¥ DQ3_RESET i& & A1X{E/ DQ3 ##{E, DQ3_RESET# HWINE(IRIER] LIARERE, WRKIE
RESET# BINIEIZHHEESI Vin , M RESETH# MINFHER, EEXRTENRBFUBRIEGENZ
H7, RESET# #] DQ3_RESET# MANTE tey ZfERIFANE B IFFHIFLEE tesATIE,

+ L DQ3_RESET# IR AREBFEHIFEED (ter Y (Fts 2B/ , SFREEIEEHITREM
121, FAMERELTEES, HE tv BEZFAE IR/ Sinditi. s REOZEE N
RS

v WRBATHE&SQPIETN LA DQ3_RESET#FME, N EMTEtHABIARNZFDQIHIE, LUEEHDQ3
IRTHBFHR, EULFQPHER T ENUFMEIIBNES2E (HIE0: MLRI/OIEEY) , FEHEts
HAIBIN R DQ3_RESETH#iI =, LUEREINGE (IR1F,

EFOEERT, SEEnFEESTHRHIENSS (fln: kR 2E, EVNRANEtHBENE
DQ3_RESET# fiifm, LUBREINVEMIIRIE. NNRBRATHL&EIN, M7t HABHI{K DQ3_RESETH#
PEY LN

-t B

RESET# \ 1{

cs# \
54 5 RESET# MINBITHEMHE L (E LB = tee (min))
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RESET# \ /

>(RPHIRHy—————————————————— PRSP

—

55 {5 RESET# MINB TR E AL (BB > (tre+ tru)
%—mpﬂ

RESET# \

CS# | x

56 £ RESET# B NRVBEHEL (BXEEHEL)

-t

DQ3_RESET# \

57 WS ER QPI 2 A H DQ3_RESET# i3 AR MEME S (il

DQ3_RESET# \( X X X y \ X
tcsr —tRp—P>
—trH
\ Prior access using
cs# DQ3 for Data

& 58 WEA LD QPI U] DQ3_RESET# |5 AR HIBEH & il
5.11.2 +EBE{iI (POR)

HFRITLEEPORIRE, HEI Ve AZER/N Ve B L, BET toy BTEER (WWES59FE60) o 1
B8 (tey ) ERIBIZRF A1SIE B, Fk, CS# AIBEVRP EF . 7E tERZ AT, FEMABBHFAEHSE
., BME 85 WETEIME,

POR HA[B] 272 B& RESET#, %05 POR HAI&] RESET# N{REBTF, FHTE tey ERERFEKETF , N cS# 4
FIFSHEF, BEIRESET#IR[EIEEFEHRIF tes 1L
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{ L
Vee J SS
Fitpugﬁ
RESET# “ If RESET# is low at tru end [
F—tRs—b‘
{ L
CS# SB CS# must be high at tru end \
& 59 POR &R S I A EBF
/L
Vee _/ SS
- teu D'-'
/L I
RESET# If RESET# is high at tru end
~ PU L
/
CS# \ CS# may stay high or go low at tru end
60 POR &R EISEBT
5.11.3 CSHESEI

CSHESEBMURECSHNIDQUES. REMAZEEXT—MELHIYN, FERIEESREBEISPIARF
NESFEME AL, TR FREEITIRAH IS |HIEE,

ELMINANE 61FFR. WK 85 HIBFE#ISE, CSHESEMT BT

o CS#HIREHAREBFEB .

v CKESRTEHEBEFRE TIFREEE,

+  CS## DQO IR EH SR T,

v CSHWIRTHABEBT ()

o BEL NS, SRZEDQIRPRS ST,

v BUREEENA cst ARG, HFEEZT BT &S B

FEEMN cs# Bobfa, MSERAERIS, IHXRIEMETEHTIIRE, FREREIERES,
FH 2B treser HABINFA A IR/ B n % k. RESERLTFHIRKES.

ZEMFIFERFER LBNER, MUEESERMERTARAEL MM ER, TiessHFLF+ak
&, EAIFFIEE LUETT.
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Fitb, JEDECERITAEFERBHEALE SIS FASZHr RESETH 5 IHINHFEIFEFA, iRt SEMS
E(MERTITA.

/L
cK \\
17

i<tcsn.w><tcsms>§

Htsw}‘tv—cm’l

F
| L
DQ[7:1] | \\ |
T 17 |
Internal ; —
Reset \ (( / Device is ready

El61 csHELEMIMY

5.11.4 LYR LS =Rl

REEHNEM S FEBE MIERREIRINE (RIFPEFERRIN) EFRNBEZKFTEFRS, F3[/G
MENEB EBRES. EESEKIERARIRIE. HCcS# ERIERERNTAEETN, BRITE
{iIdn<{E4 (SFRST_0_0), HHBE t:BHERNMIT, IR 85 HIBIFFISE.

EEmSEH (SFRST_0_0) ZBIEE M BIHITE(U{FRE (SRSTE_0_0) v &5, UEMRGEMHRITH

N SIERMEY, SRSTE_0_0 85154 2 [GB& SFRST_0_0 LUSMYE I SEMERIG SR E I fFRESR

%, FF5LESERY SFRST_0_0 sp <> HIIR S0

S (SFRST_0_0) ®n<1EHiEiEE SRSTE_0_0 o 1EH, MMBREGEENTIE, FIEENEAE),
ERHMNSRMEMIEZ R MR EIRSHEERY, NZIFRESF2s 1 BY RDSR1_0_0 #1 RDARG_C_0 121%,
NRAEEBRSERGFEMERELEDTL, NWIREERGFEMNEEEEA FIEBRESSFSS 1o
MBS RESET# FUIRES T X, MR RESET# NS BFIRERE, HEAHRGEUGSEE, NS
HITIRHEE L,

B E L (SFRSL_0_0) 2B ENMNIIEMNE—m<SEH. RIAMBERT, LkaSEEAN,
{BELUEDARE CFR3V[0] =1 RBH, ULMER WEERSZSHNRERE L,

5.11.4.1 R EMUEXTESHGSER

%37 BIRBXFEFSRNB LW

Related registers Related SPI transactions (see Related Quad SPI transactions
Table 72) (see Table 76)

N/A Software Reset Enable (SRSTE_0_0) | Software Reset Enable (SRSTE_0_0)

(RBELTHR......)
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+® 37

() BIREXTEFRMDILH

Related registers

Table 72)

Related SPI transactions (see

Related Quad SPI transactions
(see Table 76)

Software Reset (SFRST_0_0)

Software Reset (SFRST_0_0)

Legacy Software Reset (SFRSL_0_0)

Legacy Software Reset (SFRSL_0_0)

5.11.5

K 38

BHfTH
SU1TH

Transaction/register
name

POR

Hardware reset and CS#
signaling reset

Software reset

Summary

. Device Reset

¢ Status Bits Reset

¢+ AllVolatile Registers
Reset

*  Configuration Reload to
Default

¢+ Volatile Protection
Reset to Default

¢+ Non-volatile
Protection
unchanged

¢ Resetall Embedded
operations

. Device Reset

¢ Status Bits Reset

¢+ AllVolatile Registers
Reset

*  Configuration Reload
to Default

+  Volatile Protection
Reset to Default

¢+ Non-volatile
Protection
unchanged

¢ Resetall Embedded
operations

' Device Reset

+  Status Bits Reset
Configuration Reload
to Default

Volatile Protection
Reset to Default

Non-volatile
Protection
unchanged

¢+ Resetall Embedded
operations

Interface requirements

+ AllInputs - Ignored
¢+ All Outputs - Tristated

+ AllInputs - Ignored
¢+ All Outputs - Tristated

Transactions
(SRSTE_0_0, SFRST_0_0)

Status Registers

Load from non-volatile
registers

Load from non-volatile
registers

Load from non-volatile
registers

Configuration Registers

Load from non-volatile
registers

Load from non-volatile
registers

Load from non-volatile
registers

Protection Registers

PPB Lock Register - Load
based on ASPO[2:1]

PPB Lock Register - Load
based on ASPO[2:1]

PPB Lock Register - No
Change

DYB Access Register - Load
based on ASPO[4]

DYB Access Register - Load
based on ASPO[4]

DYB Access Register - No
Change

Password Register - Load

Password Register - Load

Password Register - No

based on ASPO[2] & ASPO[0] |based on ASPO[2] & Change
ASPOI0]
ECC Status Register Load 0x00 Load 0x00 Load 0x00
Data Learning Load from non-volatile Load from non-volatile No Change
Pattern Register registers registers
Data Integrity Load 0x00 Load 0x00 Load 0x00
Check Register
(RBELTR......)
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=38 (%) EA1TH

Transaction/register POR Hardware reset and CS# | Software reset

name signaling reset

ECC Error Count Register | Load 0x00 Load 0x00 Load 0x00

Address Trap Register Load 0x00 Load 0x00 Load 0x00

Endurance flex Register Load from non-volatile | Load from non-volatile | No Change
registers registers

I/O Mode Load from non-volatile | Load from non-volatile | No Change
registers registers

Memory/Register Erase in | Not Applicable Abort Erase Abort Erase

Progress

Memory/Register Program | Not Applicable Abort Program Abort Program

in Progress

Memory/Register Read in | Not Applicable Abort Read Not Applicable

Progress

5.12 B RIETC
5.12.1 A REENFHABFRER

LT (CS#H) NIREBFRY, [FHFATFFEERSHATFERNERIER, = CS# AEEFR, 234wWE
B, BagEhtFEREBIER, BRIFfERIE. BSRIGIR1ETR. ARSI HNFVNBERER,
h#EBEE I1ISB, Tl 783 S EHISE,

5.12.2 REEHE (DPD) I

RAEBSITHRENFV R REXRK, B8 DPD ER A UIH—F R EFIIRR. BIXNIHREHE
{513 DPD R E R T BRIV A,

5.12.2.1 #E\ DPD T

23 eT LB mfH 75 TU#t N\ DPD 123K

1. ERGSEREZN DPD ER

2. EEBHEE#ENDPD IR

ERAHNFEREBER G SERFHN DPD EH

B & X N RE I AR a2 1% 5 (ENDPD_0_0) SATEHEFF tewroro IR, BIWIfEEE DPD 1230, 7EBiTEIES
FHE, B cs# 5IMIRThARBFE. B, FF2MITDOPD e, 1 CS#5IMEMAERTE,
£ tenvroro BT BB NIZER RS (BIReS NFEHIE) , FHIEIHETEE IDPD. &K 83 ST,
DPD REEMTRIREH N (NHBURHAITHRAREEZ (NBEAMKREFEFR 1. SHME/ITR
SHTE (RDYBSY) iI5ERR = (STR1V[0] = RDYBSY = 0) FivR) B, 7 3%%2 DPD ép 1% 4o 7E tenorolT

B] AR 0 1 A 8844 R X A fRT 65 <2 12 5o

002-12340 Rev. *S
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LBz Efi/5# N\ pPD X

W1R DPDPOR ECE I /I1FERE (CFRANV[2]=1) , MITE L. EHE(IHJEDECEONERRHFEMEIWH
WG, s3Fi8%TF orD =R, EPOR E(IHAE], CS# RZERKEV . EHEMAYEREH# N DPD 13X, WNE
62FT7Ro TEtenroro BT BN AR A2 RIZS 4 R IX Al a5 S 15 4,

Vee J
-ty —%

RESET# ',"' RESET# is high at truend

Ccs# J

& 62 LEHEMIE#H N DPD I

5.12.2.2 B pPD I

BUEF P RN AEIS AT AR Z—:

BEHSEERE pPD R

Zi284H 0 F DPD H CFR4NV[2] =0 BY, FEHE SRR EFIFER.
cs# Bk & 5B H pPD 3

SSFTEUREITEEE N tesorn FICSH BKOFEIRH DPD.  CSH# M TERKAEIREI NS EF, DPDIRHE, FE
CS# EREBRTFIRBEFREREoIo<EHER. 1BE DPD EXNEE tomoeofTiBlo 28HFEE! texrorn
EA =M,

—— ———
] \ ] \
! \ ! \
CK ] \ ] \
/ \ { \
{ 3 . 3

CS#
<—tcsppD

D £ 15 2 I E——

63 B DPDIE T

23{47f DPD HAERIFHECE, XEMKERHEFIEY DPD BAPIRZES S # N\ DPD BAPIRZSHEE. ECC IR,
ECC imt@ itz HUHBAM PR ST FF S Faa BHER
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5.12.2.3 DPD HHXEFESEBMp<ER

43 BErEXFER Mo TR

Related registers Related SPI transactions (see Related Quad SPI transactions
Table 72) (see Table 76)

Configuration Register 4 (CFR4N, Enter Deep Power Down Mode Enter Deep Power Down Mode

CFR4V) (see Table 52) (ENDPD_0_0) (ENDPD_0_0)

5.13 LS

T Ve REVINTEWEZ R, —EFEEBE LAz EIEEZSE
v Ve (BME) ERELAN, ARBIER ty
v VsTEIRFERY

5.13.1 e

E Ve EARIRIE Ve BIMBEZ G, 2HRBZBEES, BREEL, HEER (W B 64), BE, W
B Ve 7 too BRIEBREE] Vec(min) AT, NIREERIERERIIERITIT. 1 twERZHI, FRABREAR
poy mm IR =T

BSETE tey HAIBIRHAE IPOR BBifR. EEBSERL (tey ) f&, WRPGEN {iiG#E (I, HHIGHFLUKEFE#H
N DPD R FHIE, BLEZST7F2S 4 (CFR4N[2]) HEY DPDPOR I FiZTHi& & 1E POR TG
A DPD IEXEEBFINIEX (B K52) o WNRSF DPDPORTL (CFR4N[2]=1) , IRBELEBEEHAN
DPD &, EfFERHTE POR EREIFVUE, BERITHEMGE(L (RESET# M DQ3_RESET#) »

A
Vce (Max)
—
Vce (Min)
Full
¢——tru——P—Device
Access
|
& 64 LB
5.13.2 =

TEIE R BEERZE Ve (BilE) LUTE, BEMTFEE Ve AT (REBF) FHHRFEE teo BB, LUESRMFLE
Waeat (W E65). SNSREFEEHAIE VCC RIFE VCC (BRLE) AL, MEBHRRIFMBMIRE, HEVc
BRETF Ve (min) RIEE I, WNRELEEPORKRIEHTEH, MNFEE RESETH 55 KEFMBENPOR TiZ,
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A
Vce (Max)
«¢—No Device Access Alowed—p
/—_
Ve (Min)
Device
~4—tru—P>—Access B
Allowed
Vcc (Cut-off)
Ve (Low)
4—trp— P>
|
=] 65 B BETRE
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6 H1Fes

6 B1Fes

Hirese—/\AEFERT, BTEEMIRSSMHREIIRS. HL-T/HS-T RIISBHERRMBIEZK
MMZRMEFEARLUAENFTESMUEE, UKIERRBRTIENNINE, 81 FFEHE—4H
SRMEMUMKEKBEZKRIEN WIRFEHAMN) Hiklo LB, BEHEMSRHEMRE, FFE
FEZRMEMURRBRIEREREIZ RN, MRESREMURRIARS. FHBESEANTFSNIEZK
A, ZRUEMUBSERHBIEHITER. B2, BHBESAZREFTEFSHUN, FEZREMWRE
REIREIE. FEI[REWUE 66FfTo

Reg IStel' (exampie) l

[ Bit[7] I Bit[6] IB\T[S]I Bit[4] I Bit[3] 1 Bit[2] I Bit[1] I Bit[0] ]

Implementation l

\ J
Non-volatile (Memory Core) l

[ NBIt[7] I NBit[6] I NBit[5] I NBit[4] I NBit[3] I NBit[2] I NBit[1] I NBit[0] ]

0

v
Volatile (Registers)

[ VBIT[7] I VBIT[6] I VBIT[S] I VBIT[4] I VBIT[3] I VBIT[2) I VBIT[1] I VBIT[0] ]
A A A A A A ) '

& 66 BiFassht
Non-Volatile o Power-U Volatile
(Memory Core) « HW Resst (Registers)
 SW Reset 080000
e NV Program
e CS# Signaling
Reset
Device Configuration
B 67 BFRAGFANBIES R
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6.1 BiFesmo 2
&40 Egc 2k Pyl
Bit number | Name Function |Read/Write Factory Description
default
(binary)
REGNAMEHT] |- - Possible Options: Possible Format:
x] N/A-NotApplicable options: Description of the
T=N,V,0 R - Readable Only 0 Configuration bit
Descending R/W - Readable and 1 0=0Option ‘0’ selection
Order Writable of the bit
R/1- Readable and 1=0Option ‘1’ selection
One Time Of the b|t
Programmable Dependency: This Bit
part of a function which
requires multiple bits
for implementation

6.2 KE&&FFER 1(STR1x)
REH7E 1 QRSN RAERT L FORSEFE 1 LUNIRE,

= a7 REFFHE1Y
Bit number | Name Function Read/Write |Factory Description
volatile (binary)
V =Volatile
STRIN[T7] STCFWR Status N->R/W 0 Description: The STCFWR bit selects
STR1V[7] Registerl  |ysr/w enabling and disabling writes (erase/
and program) to status register 1 and
Configuratio configuration registers 1, 2, 3, 4 based
n Register 1, on WP# (Write Protect Pin) in Single SPI
2,3,4 mode. When STCFWR bit is enabled with
Protection WP# LOW, any transaction that can
Selection change status or configuration registers
against is ignored, effectively locking the state
write of the device. If WP#/DQJ2] is HIGH
(erase/ (irrespective of STCFWR), Status and
program) Configuration Registers can be changed.
Selection options:
1 =WP# based protection is enabled
0 =WP# based protection is disabled
Dependency: N/A
(RBLTH......)
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+* 41

(%) RE&FEHE1Y

Bit number

Name

Function

Read/Write
N =Non-
volatile

V =Volatile

Factory
default
(binary)

Description

STR1V[6]

PRGERR

Programmi
ng Error
Status Flag

V->R

Description: The PRGERR bit indicates
program operation success or failure.
When the PRGERR bitissettoa‘1’, it
indicates that there was an errorin the
last programming operation. PRGERR bit
is also set when a program operation is
attempted within a protected memory
region. When PRGERR is set, it can only be
cleared with the Clear Program and Erase
Failure Flags transaction or a
hardware/software reset (see Table 42).

Note: The device will only go

to Standby mode once the
PRGERR flag is cleared.

Selection options:

0 = Last programming operation was
successful

1=Last programming operation was
unsuccessful

Dependency: N/A

STR1V[5]

ERSERR

Erasing
Error Status
Flag

V->R

Description: The ERSERR bit indicates
erase operation success or failure. When
the ERSERR bitis setto a ‘1’, itindicates
that there was an error in the last
erasing operation. ERSERR bit is also set
when a erase operation is attempted
within a protected memory sector.
When ERSERR is set, it can only be

cleared with the Clear Program and Erase
Failure Flags transaction or a
hardware/software reset (see Table 43).

Note: The device will only go

to Standby mode once the
ERSERR flag is cleared.

Selection options:
0 = Last erase operation was successful

1=Last erase operation was
unsuccessful

Dependency: N/A

(RIBET ]
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Bit number | Name Function |Read/Write |Factory Description
volatile (binary)
V =Volatile
STRIN[4:2] |LBPROT[2:0 |Legacy If PLPROT = | 000 Description: The LBPROT[2:0] bits
STR1V[4:2] |} Block 0 define the memory array size to be
Protection | N .>R/W protected against program and erase
based transactions. Based on the LBPROT[2:0]
V->R/W . . .
Memory _ configuration, either top 1/64,1/4,1/2,
Array size If PLPROT = etc. or bottom 1/64, 1/4, 1/2, etc., or up
selection 1 to the entire array is protected.
N->R Note: If PLPROT bit - Permanent
V->R Locking selection of Legacy
Block Protection and 4
KB Sector Architecture
(CFR1x[4]) is setto a ‘1’, the
LBPROT[2:0] bits cannot be
erased or programmed.
Selection options:
000 = Protection is disabled
001 = 1/64th of the (top/bottom) array
protection is enabled
010 =1/32nd of the (top/bottom) array
protection is enabled
111 = All sectors are protected
Dependency: TBPROT (CFR1x[5])
(REELTm......)
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Ra (%) R&EFFR1Y

Bit number | Name Function Read/Write |Factory Description

volatile (binary)
V =Volatile

STR1V[1] WRPGEN Write/ V->R 0 Description: The WRPGEN bit must be
Program set to ‘1’ to enable all program, erase or
Enable register write operations - it provides
Status Flag protection against inadvertent changes
to memory or register values. The Write
Enable and Write Enable Volatile
transactions set the WRPGEN bit to ‘1’

to allow program, erase or write
transactions to execute. The Write
Disable (WRDIS_0_0) transaction resets
WRPGEN to a ‘0’ to prevent all program,
erase, and write transactions from
execution. The WRPGEN bit is cleared to
‘0’ at the end of any successful program,
erase or register write operation. After a
power down/power up sequence or a
hardware/software reset, Deep Power
Down WRP{GEN bit is cleared to ‘0’.

Selection options:

0 = Program, erase or register write is
disabled

1=Program, erase or register write is
enabled

Dependency: N/A

(REETR......)
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x4 (%) REFFSH|1Y
Bit number | Name Function |Read/Write |Factory Description
volatile (binary)
V =Volatile
STR1V[0] RDYBSY Device V->R 0 Description: The RDYBSY bit indicates
Ready/Busy whether the device is performing an
Status Flag embedded operation or is in Standby

mode ready to receive new
transactions.

Note: The PRGERR and ERSERR
status bits are updated while
RDYBSY is set. If PRGERR or
ERSERR are set, the RDYBSY
bit will remain set indicating
the device
is busy and unable to receive
new transactions. A Clear
Program and Erase Failure
Flags transaction must be
executed to return the device
to Standby mode.

Selection options:

0 =Device is in Standby mode ready to
receive new operation transactions

1 =Device is busy and unable to receive
new operation transactions

Dependency: N/A
1) 7ELEEE{I(POR). BHEN. SN, DPD IR cs# 5SS EMHAIE], STRIX{ETL. STRix iR
STR1V[0]/RDYBSY = 0 BRI %4,

xRa2 PRGERR L&

Error Flag Symbol Conditions

Program Error PRGERR Bits cannot be programmed ‘1’ to ‘0’

Trying to program in a protected region

If ASPO[2] or ASPO[1] is 0, any non-volatile register write attempting
to change the value of CFRIN[6:2]/CFR1V[6:2]

After the Password Protection Mode is selected and ASP Password
Register update transaction executed

SafeBoot Failure

Configuration Failure
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& 43 ERSERRCE

Error Flag Symbol Conditions

Erase Error ERSERR Sector Device Erase - All bits cannot be erased to ‘1’s

Trying to erase a protected region

Register Erase - All bits cannot be erased to ‘1’s during Erase portion
of Register Write

SafeBoot Failure

6.3

IRESZF1EES 2 (STR2x)
RESER 2 IDHBRMHRIERS, RUBAR T SRS S22 KRWINEE,

*a4 REFEFH 2
Bit number | Name Function Read/Write |Factory Description
N= default
Non- (binary)
volatile
V =Volatile
STR2V[7:5] RESRVD Reserved V->R 0 This bit is Reserved for future use. This
for Future bit must always be written/loaded to
Use its default state.
STR2V[4] DICRCS Memory V->R 0 Description: The DICRCS bit is used to
Array Data determine when the device isin
Integrity Memory Array Data Integrity Cyclic
Cyclic Redundancy Check suspend mode.
Redundanc Selection options:
y Check _ . .
0=Memory Array Data Integrity Cyclic
Suspend . .
Redundancy Check is not in suspend
Status Flag
mode
1 =Memory Array Data Integrity Cyclic
Redundancy Check is in suspend
mode
Dependency: N/A
(JIELETFA......
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Bit number | Name Function |Read/Write |Factory Description
volatile (binary)
V =Volatile
STR2V[3] DICRCA Memory V->R 0 Description: The DICRCA bit indicates

Array Data that the Memory Array Data Integrity

Integrity Cyclic Redundancy Check calculation

Cyclic operation was aborted. The abort

Redundanc condition is based on ending address

y Check (ENDADD) and starting address

Abort (STRADD) relationship.

Status Flag If ENDADD < STRADD + 3, then DICRCA
will be set and the device will return to
the Standby state. DICRCA flag gets
cleared at the next Data Integrity Cyclic
Redundancy Check calculation
operation when ENDADD = STRADD + 3.
Selection options:
0=Memory Array Data Integrity Cyclic
Redundancy Check calculation Is not
aborted
1=Memory Array Data Integrity Cyclic
Redundancy Check calculation is aborted
Dependency: N/A

STR2V[2] SESTAT Sector V->R 0 Description: The SESTAT bitindicates

Erase whether the erase operation on the

Success/ sector completed successfully. Evaluate

Failure Erase Status transaction must be

Status Flag executed prior to reading SESTAT bit
which specifies the sector address.
Selection options:

1 =Addressed sector was erased
successfully
0 =Addressed sector was not erased
successfully
Dependency: N/A
STR2V[1] ERASES Erase V->R 0 Description: The ERASES bit is used
operation to indicate if the Erase operation is
Suspend suspended.
Status Flag Selection options:
0 =Erase operation is not in suspend
mode
1 =Erase operation is in suspend mode
Dependency: N/A
(FHELTFR......
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Bit number | Name Function |Read/Write |Factory Description
volatile (binary)
V =Volatile
STR2V[0] PROGMS Program V->R 0 Description: The PROGMS bit is used to
operation indicate if the Program operation is
Suspend suspended.
Status Flag Selection options: 0 = Program
operation is not in suspend mode 1=
Program operation is in suspend
mode
Dependency: N/A

1) POR. BEfFENI. WHEAL.

DPD BN cs# 155 EHABIEY STR2x ALK,

14 STR1V[0] / RDYBSY =0 B, STR2x fiiA

B
6.4 ACE T 728 1 (CFR1x)
FLE 7SS 1 Tl OMNEUERIPIIEE.
|45 BEFEFS1
Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile
CFRIN[7] |RESRVD Reserved for Future N ->R/W 0 This bitis Reserved for future use.
CFR1V[7] Use V->R/W This bit must always be written/
loaded to its default state.
CFRIN[6] |DNU DNU DNU 0 Do not use or change from factory
CFR1V[6] default.
(REELTm......)
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Bit Name Function Read/ Factory Description
number Write default

N=Non- |(binary)

volatile

V=

Volatile

CFRIN[5] |TBPROT |Top orBottom If PLPROT |0 Description: The TBPROT bit
CFR1V[5] Protection Selection =0 selects the reference point of the
for Legacy Protection N ->R/W Legacy Block Protection bits
Mode VR (LBPROT[2:0]) in the Status
Register on whether the

If PLPROT protection starts from the top or

=1 starts from the bottom of the

N->R address range.

V->R The bit also selects a memory
address range (lowest or highest)
to remain readable is available
for reading during Read Password
Protection mode even before a
successful Password entry is
completed (see Table 47).
Selection options:

0 = Legacy Protection is
applicable in the top half of the
address range
1=Legacy Protection is
applicable in the bottom half of
the address range
Dependency: LBPROT[2:0]
(STR1x[3:1])
(RBLT;......)
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Bit Name Function Read/ Factory Description
number Write default

N= (binary)

Non-

volatile

V=

Volatile

CFRIN[4] PLPROT |Permanent Locking N->R/1 0 Description: The PLPROT bit
CFR1V[4] Selection of Legacy V->R permanently protects the Legacy
Block Protection and 4 Block Protection and 4 KB Sector
KB Sector Architecture location. It thereby permanently
protects the memory array
protection scheme and sector
architecture (see Table 47).
Note: PLPROT protects
LBPROT/[2:0], TBPROT,
and TB4 KBS bits from
program and erase and it
is recommended to
configure these bits
before configuring the
PLPROT bit.
Selection options:
0 =Legacy Block Protection and
4 KB Sector Location are not
protected
1= Legacy Block Protection and
4 KB Sector Location are protected
Dependency: N/A
CFRIN[3] |RESRVD |Reserved for Future N->R/W |0 This bit is Reserved for future use. This
CFR1V[3] Use V->R/W bit must always be written/ loaded to
its default state.
CFRIN[2] |TB4 KBS |Top orBottom Address |If PLPROT |0 Description: The TB4KBS bit
CFR1V[2] Range Selectionfor4 |=0 defines the logical address location
KB Sector Block N ->R/W of the 4 KB sector block. The 4 KB

V->R sector block replaces the fitting

If PLPROT portion of the highest or lowest

=1 address sector (see Table 46).

N->R Selection options:

V->R 0 =4 KB Sector Block is in the
bottom of the memory address
space
1=4 KB Sector Block is in the top of
the memory address space
Dependency: N/A

(RBLTH......)
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Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile
CFRIN[1] |QUADIT Quad SPI Interface N->R/W 0 Description: The QUADIT bit selects
CFR1V[1] Selection-1/0Owidth |y > Rr/w the 1/0 width of the device. When
set to 4 bits configured to 4-bits (QUAD), WP#
(1-1-4, 1-4-4) becomes DQ2 and DQ3_RESET#
becomes DQ3. The QUADIT
transactions require Opcode sent on
asingle I/0, Address eitheron a
single or all four I/Os and Data
always sent on all four I/Os.
Selection options:

0 =Data Width set to 1 or 2 bits wide
(1x - Single, 2x - Dual)

1 =Data Width set to 4 wide (4x -
Quad)

Dependency: N/A

CFRIN[0] |TLPROT |TemporaryLocking N->R 0 Description: The TLPROT bit
CFR1V[0] Selection of Legacy |y _>R/w temporarily protects the Legacy
Block Protection Block Protection and 4 KB Sector
and Sector location. Upon power-up or a
Architecture hardware reset, TLPROT is set to its
default state. When selected, it
protects the memory array
protection scheme and sector
architecture from any changes.
Note: TLPROT protects
LBPROT[2:0], TBPROT
and TB4KBS bits from
program and erase.

Selection options:
0 =Legacy Block Protection and

4 KB Sector Location are not
protected

1=Legacy Block Protection and

4 KB Sector Location are
temporarily protected

Dependency: N/A
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TB4 KBS 4 KB location
0 4 KB physical sectors at bottom (Low address)
1 4 KB physical sectors at top, (High address)
®a1 PLPROT # TLPROT fRiF
PLPROT TLPROT Array protection and 4K sector
0 0 Unprotected (Unlocked)
1 X TBPROT, LBPROTX, TB4 KBS - Permanently Protected (Locked)
0 1 TBPROT, LBPROTX, TB4 KBS - Protected (Locked) till next
Power-down
6.5 Ao E #1728 2 (CFR2x)
FCEH R 2 £z 0. FiEsHREGERAMIF T KEERE,
48 IEEFFH2
Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile
CFR2N[7] |ADRBYT |AddressByte Length |N->R/W X Description: The ADRBYT bit
CFR2V[7] Selection between V->R/W controls the expected address
3 or 4 bytes for length for all instructions that
Instructions require address and is selectable
between 3 Bytes or 4 Bytes. For the
DDP device, if ADRBYT =0 only the
first 128 Mb of die 1 can be
accessed.
Selection options:
0 = Instructions will use 3 Bytes for
address
1 =Instructions will use 4 Bytes for
address
Note: Factory Default =1 OPN
Model # 05
Factory Default =0 OPN
Model # 15
See Ordering part number.
Dependency: N/A
(RBETR......)
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Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile
CFR2N[6] |QPI-IT QP Interface & N ->R/W 0 Description: The QPI-IT bit selects
CFR2VI6] Protocol Selection-1/0 |y _> r/w the 1/0 width of the device to be 4-
width set to bits wide. When configured to 4-bits
4 bits (4-4-4) (QPI-IT, QUADIT), WP# becomes DQ2
and DQ3_RESET# becomes DQ3. The
QPI-IT transactions require Opcode,
Address and Data always sent on all
four1/Os.

Selection options:

0 =Data Width setto 1 or 2 bits
wide

(1x - Single, 2x - Dual) -

Legacy Protocol

1 =Data Width set to 4 wide (4x -
Quad) - QPI Protocol

Dependency: QUADIT (CFR1x[1])

CFR2N[5] DQ3RST |DQ3 and RESET N->R/W 0 Description: The DQ3RST bit
CFR2V[5] Selection for DQ3 - V->R/W controls the RESET# behavior on
Multiplexed operation DQ3signal. When enabled, a LOW
onl/O#3 on DQ3 will perform a hardware
reset while CS# is HIGH. This
multiplexed functionality on DQ3 is
only available when QUADIT or
QPI-IT interface modes are
enabled.

Disabling QUADIT or QPI-IT modes
makes DQ3 a dedicated RESET#

pin.

Selection options:

0=DQ3 has no multiplexed RESET#
function

1=DQ3 performs a hardware reset
when LOW provided CS#is HIGH

Dependency: N/A
CFR2N[4] RESRVD |Reserved for Future N->R/W 0 These bits are Reserved for future

CFR2V[4] Use V->R/W use. This bit must always be
written/loaded to its default state.

(REETR......)
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Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile
CFR2N[3:0] | MEMLATI[3: | Memory Array Read N ->R/W 1000 Description: The MEMLAT(3:0] bits
CFR2V[3:0] |0 Latency selection V->R/W control the read latency (dummy

- Dummy cycles cycles) delay in all variable latency
required for initial data memory array and non-volatile
access register read transactions. MEMLAT
selection allows the user to adjust
the read latency during normal
operation based on different
operating frequencies (see Table
49).

Selection options:

0000 =0/8/2 Latency Cycles
Selection based on transaction
opcodes

1111=15/8/17 Latency Cycles
Selection based on transaction
opcodes

Dependency: N/A

Datasheet 102 002-12340 Rev. *S
2025-07-22



2 Gb SEMPER™ [N7Z1E {528
P94k SPl, 1.8V/3.0V

afineon

6 F1788

& 49 MRS (BARE) SiaZx 234

Latency code/ | Read Transaction Maximum Frequency (MHz)

Cycles RDAY2_C_0 |RDAY2.4.0 |RDAY3_C_.0 |RDAY2.40 |RDSSR_C_ |RDAY7_C_0
(1-1-1) (1-1-1) (1-2-2) (4-4-4) 0 (4-4-4)9 (1-4-4)
RDSSR_C_ RDAY3_4 0 |RDAY5.4 0 |RDARG_C_O |RDAY7_4 0
0(1-1-1) (1-2-2) (4-4-4) (4-4-4)° (1-4-4)
RDECC_C_ RDAY5_C_0 |RDECC_C_ |RDAY7_C_0
0(1-1-1) (4-4-4) 0 (4-4-4) (4-4-4)
RDECC_4_ RDAY5_C_0 |RDECC_4_ |RDAY7_4.0
0(1-1-1) (1-4-4) 0 (4-4-4) (4-4-4)
RDARG_C_0 RDAY5_4_0
(1_1_1)5) (1-4-4)
RDAY4_C_0 RDPPB_C_
(1-1-4) 0 (4-4-4)
RDAY4_4_0 RDPPB_4_
(1-1-4) 0 (4-4-4)
RDPPB_C_
0(1-1-1)
RDPPB_4_
0(1-1-1)
Mode cycle |Modecycle |Modecycle |Modecycle |Modecycle |Modecycle
=0 =8 =4 =2 =0 =1

0 50 156 81 43 18 N/A

1 68 166 93 56 31 N/A

2 81 166 106 68 43 43

3 93 166 118 81 56 56

4 106 166 131 93 68 68

5 118 166 143 106 81 81

6 131 166 156 118 93 93

7 143 166 166 131 106 102

8 (default) 156 166 166 143 118 102

9 166 166 166 156 131 102

10 166 166 166 166 143 102

11 166 166 166 166 156 102

12 166 166 166 166 166 102

13 166 166 166 166 166 102

14 166 166 166 166 166 102

15 166 166 166 166 166 102

1) {EAECCHIRIREMHIET, IRENBMEBEIBMANEL N 2 N FRAEERZIT ECCIRE.
2) ZERYIBHARZE CKIRZE > 166 MHzAISDREE > 102 MHzAIDDR,
3)  IRIRIEEN 4 FHEHEAE. QPIL XX /0. FUZ%1/0. QPI. DDR UL 1/0 1 DDR QPI, WY EIE#NERNESIEEER (i, XL

(IS A BRI AR R BVER B AR —EB 53,
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4)  IEEX SFOP SR HIAR AR s MNERER, HARERAMNRAIMES 8 MEREEX, EEHE— D F 32 M EH
BIFEIR,

5 EREERSESRGSEREAXEEREBRRIRNIES X 4T ES.

6) REXIHIEE (4-4-4) ERAH>0.

6.6 Bl E & 7728 3 (CFR3x)
RESER 3 B GSERTN.

& 50 ioEFfFaE3
Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile
CFR3N[7:6] |VRGLAT[1: |Volatile Register Read N ->R/W 00 Description: The VRGLAT[1:0]
CFR3V[7:6] |©! Latency selection V->R/W bits control the read latency
- Dummy cycles (dummy cycles) delay in all
required for initial data variable latency register read
access transactions.
VRGLATI[1:0] selection allows
the user to adjust the read
latency during normal
operation based on different
operating frequencies (see
Table 51).
Selection options:
00,01, 10, 11 Latency Cycles
Selection based on transaction
opcodes
Dependency: N/A
(RBETR......)
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Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile
CFR3N[5] |[BLKCHK |Blank Check N->R/W 0 Description: When this feature is
CFR3V[5] selection during V->R/W enabled an erase transaction first
Erase operation for evaluates the erase status of the
better endurance sector. If the sector is found to
erased, the erase operation is
aborted. In other words, the erase
operation is only executed if
programmed bits are found in the
sector. Disabling BLKCHK executes
an erase operation unconditionally.
Selection options:

0 =Blank Check is disabled

before executing an erase
operation

1 =Blank Check evaluation is
enabled before executing an erase
operation

Dependency: N/A

CFR3N[4] |PGMBUF |Program Buffer N ->R/W 0 Description: The PGMBUF bit
CFR3V[4] Size selection V->R/W selects the Programming Buffer
size which is used for page
programming. Program buffer
size affects the device
programming time.

Note: If programming data
exceeds the program
buffer size, data gets
wrapped.

Selection options:
0 =256 Byte Write Buffer Size
1 =512 Byte Write Buffer Size
Dependency: N/A

(REETR......)
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Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile

CFR3N[3] |UNHYSA | Uniform or Hybrid N->R/W 1 Description: The UNHYSA bit
CFR3V[3] Sector Architecture |y sR selects between uniform (all 256
selection KB sectors) or hybrid (4 KB
sectors and 256 KB sectors) sector
architecture. If hybrid sector
architecture is selected, 4 KB
sector block is made part of the
main Flash array address map.
The 4 KB sector block can overlay
at either the highest or the lowest
address range of the device. If
uniform sector architecture is
selected, 4 KB sector block is
removed from the address map
and all sectors are of uniform

size.

Note: Hybrid sector
architecture also
enables 4 KB Sector
Erase transaction (20h).
Otherwise, 4 KB Sector
Erase transaction, if
issued, is ignored by the
device.

Selection options:

0 = Hybrid Sector Architecture
(combination of 4 KB sectors

and 256 KB sectors)

1 = Uniform Sector Architecture (all
256 KB sectors)

Dependency: ST4AKBS(CFR1N[6],
TB4KBS(CFR1N[2])

(REAKTR......)
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Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile

CFR3N[2] |CLSRSM |Clear Status or N->R/W 0 Description: The CLSRSM bit
CFR3V[2] Resume transaction V->R/W selects how the 30h transaction
30h selection is used in the device. CLRRSM
controls whether 30h
transaction is used as clear
status transaction or as an
alternate Program/Erase/Data
Integrity Check resume
transaction.

Selection options:

0 = Clear Status Register
transaction

1=Program/Erase/Data Integrity
Check Resume transaction

Dependency: N/A
CFR3N[1] RESRVD Reserved for Future N ->R/W 0 This bit is Reserved for future use.

CFR3V[1] Use V->R/W This bit must always be written/
loaded to its default state.

CFR3N[O] LSFRST Legacy Software N->R/W 0 Description: The LSFRST bit
CFR3VI[0] Reset transaction V->R/W selects the software reset

FOh selection transaction. It allows the legacy
FOh single transaction for
software reset.

Selection options:

0 =Legacy Software Reset is
disabled

1=Legacy Software Reset is
enabled

Dependency: N/A

Datasheet 107 002-12340 Rev. *S
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Latency code |Fast read registers Regular read registers Regular read registers

(No address)

(No address)

(With address)

RDSR1_0_0 (1-1-1)
RDSR1_0_0 (4-4-4)
RDSR2_0_0 (1-1-1)
RDDLP_0_0 (1-1-1)
RDIDN_0_0 (1-1-1)
RDIDN_0_0 (4-4-4)
RDPLB_0_0 (1-1-1)
RDQID_0_0 (1-4-4) (4-4-4)

RDSR2_0_0 (4-4-4)
RDDLP_0_0 (4-4-4)
RDPLB_0_0 (4-4-4)

RDDYB_C_0 (1-1-1) (4-4-4)
RDDYB_4_0 (1-1-1) (4-4-4)
RDARG_C_07 (1-1-1) (4-4-4)

Frequency Cycles Frequency Cycles Frequency Cycles
00 (Default) 50 MHz 0 50 MHz 0 50 MHz 0
01 133 MHz 0 50 MHz 0 133 MHz 1
10 133 MHz 1 133 MHz 1 133 MHz 1
11 166 MHz 2 166 MHz 2 166 MHz 2

1) ZRFISSHEARLIF CKAE > 166 MHzAISDREY 102 MHzAYDDR,
2)  REXSFDP fr ¥ FHIAZ AR s NMERAR, HFEARRIZOMNRAINES s MERFAEEX, REE— D& 32 NFH

BYEER,

3  EERERFESHEGERERXEERFARRNS KETFESE.

6.7 ACE T 7728 4 (CFR4x)
LB F 7284 1TH E EMNNGF N FMHERIRE G T F W FH & B51T7 A6 L IR TR T,
+52 IESFSR4
Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile
CFR4N[7:5] |IOIMPD[2: |I/O Driver Output N->R/W 000 Description: The IOIMPD[2:0]
CFR4V[7:5] |0 Impedance selection |y _>R/w bits select the IO driver output

impedance (drive strength).
The output impedance
configuration bits adjust the
drive strength during normal
device operation to meet
system signal integrity
requirements.

(RIBET ]
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Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile

Selection options:

000 =45 Q (Factory Default)
001=120Q

010=90Q

011=60Q

100=45Q

101=30Q

110=20Q

111=15Q

Dependency: N/A

CFR4N[4] RBSTWP | Read Burst Wrap N ->R/W 0 Description: The RBSTWP bit
CFR4V[4] Enable selection V->R/W selects the read burst wrap
feature. It allows the device to
enter and exit burst wrapped
read mode during normal

operation. The wrap length is
selected by RBSTWL[1:0] bits.

Selection options:
0 = Read Wrapped Burst disabled
1=Read Wrapped Burst enabled

Dependency: RBSTWL[1:0]
(CFR4x[1:0])

(REAKTR......)
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Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile

CFR4N[3] ECC12S Error Correction Code |N->R/W 1 Description: The ECC12S bit selects
CFR4V[3] (ECC) 1-bit or 1-bit/2- |y _>R/w between 1-bit ECC error detection/
bit error correction correction or both 1-bit ECC error
selection detection and correction and 2-bit
ECC error detection. This
configuration option affects
Address Trap Register and ECC
Counter Register functionalities as
well. The host needs to erase and
reprogram the data in the
SEMPER™Flash memory upon ECC
configuration change (1-bit
correction to 1-bit correction and
2-bit detection or vice versa).

Selection options:

0 =1-bit ECC Error Detection/
Correction

1=1-bit ECC Error Detection/
Correction and 2-bit ECC error
detection

Dependency: N/A

CFR4N[2] DPDPOR |Deep Power Down N->R/W 0 Description: The DPDPOR bit
CFR4V[2] power savingmode |y _>R/w selects if the device will be in
entry selection upon either Deep Power Down (DPD)
POR mode or the Standby mode after
the completion of POR. If enabled,
DPDPOR configures the device to
startin DPD mode to reduce
current consumption until the
device is needed. If the device isin
DPD, a pulse on CS# or a Hardware
reset will return the device to
Standby mode.

Selection options:

0 =Standby mode is entered upon
the completion of POR

1=Deep Power Down Power mode
is entered upon the completion of
POR

Dependency: N/A

(REAKTR......)
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Bit Name Function Read/ Factory Description
number Write default
N=Non- |(binary)
volatile
V=
Volatile
CFR4N[1:0] |RBSTWLI[1: | Read Burst Wrap N->R/W 00 Description: The RBSTWL[1:0] bits
CFR4V[1:0] |O] Length selection |y >R/ select the read burst wrap length
and alignment during normal
operation. It selects the fixed
length/aligned group of 8, 16, 32, or
64 Bytes (see Table 53).
Selection options:
00 = 8 Bytes Wrap length
01 =16 Bytes Wrap length
10 = 32 Bytes Wrap length
11 = 64 Bytes Wrap length
Dependency: RBSTWP (CFR4x[4])
*53 HHBIELEFT
Wrap boundary |Start Address sequence (Hex)
(Bytes) address
(Hex)
Sequential XXXXXX03 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12,13, 14, 15,
16,17, 18.
8 XXXXXX00 00, 01, 02,03, 04, 05, 06, 07, 00, 01, 02.
8 XXXXXX07 07, 00,01, 02,03, 04, 05, 06, 07, 00, O1.
16 XXXXXX02 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 00, 01, 02, 03.
16 XXXXXX0C 0C, 0D, OE, OF, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE.
32 XXXXXX0A 0A, 0B, 0C, 0D, OE, OF, 10,11, 12,13, 14,15,16,17, 18,19, 1A, 1B, 1C,
1D, 1E, 1F, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF.
32 XXXXXX1E 1E, 1F, 00,01, 02, 03, 04, 05, 06, 07, 08, 09, OA, 0B, 0C, 0D, OE, OF, 10, 11,
12,13, 14,15, 16,17, 18, 19, 1A, 1B, 1C, 1D, 1E, 1F, 00.
64 XXXXXX03 03, 04, 05, 06, 07,08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, 13, 14, 15,
16,17,18,19,1A,1B, 1C, 1D, 1E, 1F, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 2A, 2B, 2C, 2D, 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B,
3G, 3D, 3E,3F 00,01, 02.
64 XXXXXX2E 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E, 3F, 00, 01,
02, 03, 04, 05, 06,07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10,11, 12,13, 14,
15,16,17,18,19, 1A, 1B, 1C, 1D, 1E, 1F, 20, 21, 22, 23, 24, 25, 26, 27,
28,29, 2A, 2B, 2C, 2D.
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6.8 TRAEREDIBRST MR CRC (B URKLR) F7F8% (DCRV)

AT I BUER B MRECRC (BRI FF8E (DCRV) FAENHEE Rt ARt 86
BHEBUIEHITCRC (BIFTRIRE) HENER,

& 54 FHERETIBIETTEBMRE cRC (BRTHRKRK) FFH
Bit number | Name Function Read/Write |Factory Description
volatile (hex)
V =Volatile
DCRV[31:0] |DTCRCV[31: |Memory V->R xx00000 Description: The DTCRCV[31:0] bits store
0] Array Data the checksum value of the CRC process
CRC on the memory array data contained
Checksum within the starting address and the
Value ending address.
Selection options: Checksum Value
Dependency: N/A

6.9 ECC RESF 1728 (ESCV)

ECCRAEER (ECSV) AT BAIEIERITIEAASBRENECCRES, ZHIENTS1E L /RIREE
B4 4k,

AR S BIEE N AIFEECCEF S, HL-THS-TEFIBEEI6FH (12812) LHiE,

&R 55 ECCREFFS
Bit number | Name Function |Read/Write |Factory Description
volatile (binary)
V =Volatile
ECSV[7:5] RESRVD Reserved V->R 000 This bit is Reserved for future use. This
for Future bit must always be written/loaded to its
Use default state.
(RE&TR......)
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Bit number | Name Function |Read/Write |Factory Description
N = Non- default
volatile (binary)
V =Volatile
ECSV[4] ECC2BT ECCError2- |V->R 0 Description: The ECC2BT bit indicates
bit Error that a 2-bit ECC Error was detected in
Detection the data unit (16 bytes). A Clear ECC
Flag Status Register transaction

(CLECC_0_0) will reset ECC2BT.

Note: e ECC2BTis updated
every time any memory
address is read and
is sticky, i.e. once
itis set, it remains
set. The ECC2BT status
is maintained until
a Clear ECC Status
Register transaction
(CLECC_0_0)is
executed.

+  ECCIBT is not valid if
ECC2BT status flag is
set.

Selection options:

0=No 2-Bit ECC Error was detected in

the data unit (16 bytes)

1 =2-bit ECC Error was detected in the

data unit (16 bytes)

Dependency: N/A

(RBLETRA......)
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Bit number | Name Function |Read/Write |Factory Description
N = Non- default
volatile (binary)
V =Volatile
ECSV[3] ECC1BT ECCErrorl- [V->R 0 Description: The ECC1BT bitindicates
bit Error that a 1-bit ECC Error was detected and
Detection corrected in the data unit (16 bytes). A
and Clear ECC Status Register transaction
Correction (CLECC_0_0) will reset ECC1BT.
Flag Note: ECCI1BT is updated every
time any memory address
is read and is sticky, i.e.
once itis set, it remains
set. The ECC1BT status is
maintained until a Clear ECC
Status Register transaction
(CLECC_0_0) is executed.
Selection options:
0=No 1-Bit ECC Error was detected in
the data unit (16 bytes)
1=1-bit ECC Error was detected in the
data unit (16 bytes)
Dependency: N/A
ECSV[2:0] RESRVD Reserved V->R 000 This bit is Reserved for future use. This
for Future bit must always be written/loaded to
Use its default state.
6.10 ECC il IR & 728 (EATV)

ECC MR E 728 (EATV) AT FAEIIRIERRI R L 1 /2 {USHIRINAR E 1 IR IRAVECCER I TR
ik, ETFEE _ERERRECCE 21T 1 LR FiEZR IR EUR (EHAIB IR AT 55 — N ECCHRIRAYECC R U BRI,
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R 56 ECC Hulit iR F7r a8
Bit number | Name Function |Read/Write |Factory Description
N = Non- default
volatile (hex)
V =Volatile
EATV[31:0] ECCATP[31: |ECC1- V->R 00000000 Description: The Address Trap Register
0] bit and (ECCATP[31:0]) stores in each die the
2-bit ECC unit data address (A26:A0) where a
Error 1-Bit/2-Bit error occurred during a read
Address operation in that die address space for
Trap the DDP devices. ECCATP[31:0] stores
Register the ECC unit address of the first ECC
error captured per each die during a
memory read operation since the last
Clear ECC Status Register transaction
(CLECC_0_0).
Note: e ECCATP[31:0]is only
updated during Read
Instruction.
»  Clear ECC Status
Register transaction
(CLECC_0_0), POR
or Hardware/Software
reset clears the
EATV([31:0] to 0x00000000.
Selection options: ECC Error Data Unit
Address
Dependency: N/A
6.11 ECCEIRIQMIIT A F=ZSR (ECTV)

ECC BRI IT41EF 17288 (ECTV) IZ6EH L% POR SREMF /A4 & (i LUK IR B2 /ERA B & /Y 1 1i1/2 IZH{X 1
i ECC FHiRMIEE,
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ECCH#FFSE

Bit number

Name

Function

Read/Write
N =Non-
volatile

V =Volatile

Factory
default
(hex)

Description

ECTV[15:0]

ECCCNT[15:
0]

ECC 1-bit
and 2-bit
Error Count
Register

V->R

00000000

Description: The ECCCNT[15:0] stores
the number of 1-bit/2-bit ECC errors
occurred during read operations since
the last POR or hardware/software reset
on each die in the DDP device.

Note: «  ECCCNT[15:0]is only
updated during Read
Instruction.

*  OnlyoneECCerroris
counted for each data
unit. If multiple read
transactions access
the same unit data
containing an ECC error,
the ECCCNT[15:0] will
increment each time the
unit data is read.

+  Once the count
reaches OXFFFF, the
ECCCNT[15:0] will stop
incrementing.

*  PORor Hardware/
Software reset clears
the ECCNT[15:0] to
0x0000.

Selection options: ECC Error Count
Dependency: N/A

6.12

=SEBXRIPF1E2S (ASPO)
ASP B2 (ASPO) FRESBEREF ST,

+ 58 BABXRIPHFFS
Bit number | Name Function |Read/Write |Factory Description
N= default
Non- (binary)
volatile
V =Volatile
ASPO[15:6] |RESRVD Reserved N->R/1 1111111111 | This bitis Reserved for future use.
for Future This bit must always be
Use written/loaded to its default state.
(REELTm......)
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Bit number [ Name Function Read/Write |Factory Description
N = Non- default
volatile (binary)
V =Volatile
ASPO[5] ASPRDP Read N->R/1 1 Description: The ASPRDP bit selects
Password the Read Password Mode Protection
Based mode. Read Password Protection
Protection mode works in conjunction with
Selection Password Protection mode to
protect all sectors from
Read/Erase/Program. Based on
TBPROT configuration bit (CFR1x[5]),
either the top or bottom sector is
available for reading.
Selection options:
0 =Read Password Protection Mode is
enabled
1 =Read Password Protection Mode is
disabled
Dependency: TBPROT (CFR1x[5])
ASPO[4] ASPDYB Dynamic N->R/1 1 Description: The ASPDYB bit selects
Protection whether all DYB bits (sectors) are in
(DYB) for all the protected state following
sectors at power-up or hardware reset. DYB
power-up bits will individually need to be
Selection reset to change sector protections.
Selection options:
0=DYB based sector protection
enabled at power-up or hardware reset
1=DYB based sector protection
disabled at power-up or hardware
reset
Dependency: N/A
ASPO(3] ASPPPB Permanent |N->R/1 1 Description: The ASPPPB bit
Protection selects whether all PPB bits are
(PPB) bits one-time programmable making
forall PPB sector protection
sectors permanent.
programma Note: ASPPPB disables PPB erase
bility transaction (ERPPB_4_0).
Selection
Selection options:
0=PPB bits are one-
time programmable
1=PPB bits can be erased and
programmed as desired
Dependency: N/A
(RBETR......)
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Bit number | Name Function |Read/Write |Factory

volatile (binary)

V =Volatile

Description

ASPO[2] ASPPWD Password N->R/1 1
Based
Protection
Selection

Description: The ASPPWD bit selects
the Password Protection Mode.
Password Protection mode protects all
PPB bits till the correct password is
entered. The ASPPWD can also be used
in combination with the ASPRDP to
protect all registers and all memory
from erase/program and to protect
sectors from being read as well till the
correct password is provided - except
for top or bottom sector which is
available for reading based on TBPROT
configuration bit (CFR1x[5]).

Note: When ASPPAS is selected,
ASPO[15:0], CFRIN[7:2] and
PWDQ[63:0] are protected
against Write operations.

Selection options:

0 = Password Protection Mode is
enabled

1 = Password Protection Mode is
disabled

Dependency: N/A

ASPO[1] ASPPER Persistent |[N->R/1 1
Protection
Selection
(Register
Protection
Selection)

Description: The ASPPER bit selects
the Persistent Protection Mode. The
Persistent Protection mode (ASPPER)
protects the ASPO[15:0], CFR1x[6, 5, 4,
2] and CFR3x[3] registers from erase or
program.

Selection options:

0 = Persistent Protection Mode is
enabled

1 =Persistent Protection Mode is
disabled

Dependency: N/A

(REETR......)
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Bit number | Name Function |Read/Write |Factory Description
volatile (binary)
V =Volatile
ASPO[0] ASPPRM Permanent |N->R/1 1 Description: The ASPPRM bit selects
Protection the Permanent Protection Mode. The
Selection Permanent Protection mode
(ASPPRM) permanently protects the
PPB bits from erase or program.
ASPPRM bit should be programmed
once all the PPB based sector
protections are finalized.
Note: Permanent protection is
independent of the
PPBLOCK bit.
Selection options:
0 =Permanent Protection Mode is
enabled
1 =Permanent Protection Mode is
disabled
Dependency: N/A
6.13 ASP Z 15 & 728 (PWDO)
ASP ZH5E 788 (PWDO) A TFKAE X E,
+&59 ZioH T
Bit number | Name Function |Read/Write |Factory Description
volatile (hex)
V =Volatile
PWDO[63:0] |PASWRDI[63: | Password |N->R/1 FFFFFFFFFF | Description: The PASWRD[63:0]

0] Register FFFFFF permanently stores a password used in
password protected modes of
operation. When password protection
mode is enabled, this register will
output the undefined data upon read
password request.

Selection options: Password
Dependency: N/A
6.14 ASP PPB BiTE & 728 (PPLV)

ASP PPB $i7E & 1728 (PPLV) 89 PPBLCK i B F1R$F PPB il
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Bit number | Name Function |Read/Write |Factory Description
volatile (binary)
V =Volatile
PPLV[7:1] RESVRD Reserved V->R 0000000 This bit is Reserved for future use. This
for Future bit must always be written/loaded to its
Use default state.
PPLV[0] PPBLCK PPB V->R 1,ASPO[2:1] |Description: The PPBLCK bitis used to
Temporary temporarily protect all the PPB bits.
Protection Selection options:
Selection 0 = PPB Bits can be erased or
programmed
1=PPB bits are protected against erase
or program till the next POR or hardware
reset
Dependency: N/A
6.15 ASP PPB 1/1in] & 152% (PPAV)

ASP PPB i[a) & 1728 (PPAV) B FiREE 1B XA PPB fRIPAIAVIRE.

=61 ASP PPB i 0] B 728
Bit number | Name Function |Read/Write |Factory Description
volatile (binary)
V =Volatile
PPAV[7:0] PPBACS[7:0]| Sector V->R 11111111 Description: The PPBACS[7:0] bits are
Based PPB used to provide the state of the
Protection individual sector’s PPB bit.
Status Selection options:
FF = PPB for the sector addressed by
the Read PPB transaction (RDPPB_4_0)
is ‘1’, not protecting that sector from
program or erase operations
00 = PPB for the sector addressed by the
Read PPB transaction (RDPPB_4_0) is
‘0", protecting that sector from program
or erase operations
Dependency: N/A
6.16 ASP RhZSTHEER 18] ZF 7288 (DYAV)

ASP DYBIh )& 7728 (DYAV) B FRIHEN B XADYBRIPMAVIRZS.
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* 62 ASP DYBifi A1 & 728
Bit number | Name Function |Read/Write |Factory Description
volatile (binary)
V =Volatile
DYAV[7:0] DYBACS[7:0] | Sector V->R 11111111 Description: The DYBACS[T7:0] bits are
Based DYB used to provide the state of the
Protection individual sector’s DYB bit.
Status Selection options:
FF = DYB for the sector addressed by the
Read DYB transaction (RDDYB_4_0) is ‘1,
not protecting that sector from program
or erase operations
00 = DYB for the sector addressed by the
Read DYB transaction (RDDYB_4_0) is ‘0’,
protecting that sector from program or
erase operations
Dependency: N/A
6.17 HHEF ) F 4% (DLPxX)
WIEFEIXREEFE X RS SR B,
BIRFILEEFFSE (DLPx) 878 8 iIHIBEFE LA
%63 BREFEIFFR
Bit number | Name Function |Read/Write |Factory Description
volatile (hex)
V =Volatile
DLPNJ[7:0] DTLRPT([7:0]| Data N->R/W 00 Description: The DTLRPT[7:0] bits
DLPV[7:0] Learning V->R/W provide the data pattern which is output
Pattern during Read Latency cycles. This pattern
Selection is transferred to the host during
SDR/DDR read transaction latency cycles
to provide a training pattern to help the
host more accurately center the data
capture pointin the received data bits.
Selection options: Pattern
Dependency: N/A
=64 DLREFRICE
Interface type SDR DDR
1-1-1 N/A N/A
1-2-2
1-1-4 Yes
(RBLTH......)
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R 64 () DLREFHEL

Interface type SDR DDR

1-4-4 Yes

4-4-4

Register Access N/A N/A

65 BIRFEIXBETH

Interface data type Latency type 1l Latency type 2

SDR Greater than or equal to 9; Less than 9; DLP is truncated
DLP on last 8 Clock Cycles

DDR Greater than or equal to 5; Less than 5; DLP is truncated
DLP on last 4 Clock Cycles

6.18 BERRITEEFFE (SECV)

RXIHEF 78S (SECV) B85 DDP SR E NS A LU B X ERIRFRIVRE.

&K 66 BXZRIT T FH
Bit number | Name Function Read/Write |Factory Description
N = Non- default
volatile (hex)
V =Volatile
SECV[23] SECCPT Sector Erase |V->R 0 Description: The SECCPT bit is used to
Count determine if the reported sector erase
Corruption count is corrupted and was reset.
Status Flag Note: If SECCPT is set due to count
corruption, it will reset to 0 on
the next successful erase
operation on the selected
sector.
Selection options:
0 = Sector Erase Count is not corrupted and
is valid
1 =Sector Erase Countis corrupted and is
not valid
Dependency: N/A
SECV[22:0] SECVAL[22:0 | Sector Erase |V->R 000000 Description: The SECVAL[22:0] bits store
] Count Value the number of times a sector has been
erased.
Selection options: Value
Dependency: N/A
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6.19

Z%)% Endurance Flex 2B &R T 1728 (EFXx)
X% Endurance Flex 2SR 57788 (EFXx) IRIBIDMEFH MR E X KR Y/ AKX FH,

&R 67 B X% Endurance Flex 221055125788 (385t 2)
Bit number | Name Function Read/Write |Factory Description
volatile (binary)
V =Volatile
EFX40[10:2] |EPTADA4[8:0] | Endurance N->R/1 111111111 Description: The EPTADA4[8:0] bits define
flex Pointer the 9-bit address of the beginning sector
4 Address from where the long retention/high
Selection endurance region is defined.
Selection options: Pointer Address
Dependency: N/A
EFX40[1] ERGNT4 Endurance |N->R/1 1 Description: The ERGNT4 bit defines
flex Pointer whether the region is long retention or
4 based high endurance.
Region Type Selection options:
Selection 0 =Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
EFX40[0] EPTEB4 Endurance |N->R/1 1 Description: The EPTEN4 bit define
flex Pointer whether the wear leveling pointer is
4 Enable# enabled/disabled.
Selection Selection options:
0 =Pointer Address Enabled
1 =Pointer Address Disabled
Dependency: N/A
68 ZX% Endurance Flex Z2¥9%512F 7728 (185 3)
Bit number | Name Function |Read/Write |Factory Description
N = Non- default
volatile (binary)
V =Volatile
EFX30[10:2] |EPTAD3[8:0] | Endurance |N->R/1 111111111 Description: The EPTAD3[8:0] bits define
flex Pointer the 9-bit address of the beginning sector
3 Address from where the long retention/high
Selection endurance region is defined.
Selection options: Pointer Address
Dependency: N/A
(RBLTH......)
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Bit number | Name Function Read/Write |Factory Description
volatile (binary)
V =Volatile
EFX30[1] ERGNT3 Endurance |N->R/1 1 Description: The ERGNT3 bit defines
flex Pointer whether the region is long retention or
3 based high endurance.
Regior_w Type Selection options:
Selection 0 =Long Retention Sectors
1 =High Endurance Sectors
Dependency: N/A
EFX30[0] EPTEB3 Endurance |N->R/1 1 Description: The EPTEN3 bit define
flex Pointer whether the wear leveling pointer is
3 Enable# enabled/disabled.
Selection Selection options:
0 =Pointer Address Enabled
1 =Pointer Address Disabled
Dependency: N/A
< 69 Z%% Endurance Flex 229512 F 728 (385 2)
Bit number | Name Function Read/Write |Factory Description
N= default
Non- (binary)
volatile
V =Volatile
EFX20[10:2] |EPTAD2[8:0] | Endurance N->R/1 111111111 Description: The EPTAD2[8:0] bits define
flex Pointer the 9-bit address of the beginning sector
2 Address from where the long retention/high
Selection endurance region is defined.
Selection options: Pointer Address
Dependency: N/A
EFX20[1] ERGNT2 Endurance |N->R/1 1 Description: The ERGNT2 bit defines
flex Pointer whether the region is long retention or
2 based high endurance.
Regior_w Type Selection options:
Selection 0 =Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
(RBLTH......)
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Bit number | Name Function |Read/Write |Factory Description
volatile (binary)
V =Volatile
EFX20[0] EPTEB2 Endurance |N->R/1 1 Description: EPTEN2 bit define whether
flex Pointer the wear leveling pointer is enabled/
2 Enable# disabled.
Selection Selection options:
0 = Pointer Address Enabled
1 =Pointer Address Disabled
Dependency: N/A
+F70 B %% Endurance Flex 2R FF28 (385t 1)
Bit number | Name Function Read/Write |Factory Description
volatile (binary)
V =Volatile
EFX10[10:2] |EPTAD1[8:0] | Endurance N->R/1 111111111 Description: The EPTAD1[8:0] bits define
flex Pointer the 9-bit address of the beginning sector
1 Address from where the long retention/high
Selection endurance region is defined.
Selection options: Pointer Address
Dependency: N/A
EFX10[1] ERGNT1 Endurance |N->R/1 1 Description: The ERGNT1 bit defines
flex Pointer whether the region is long retention or
1 based high endurance.
Regior_w Type Selection options:
Selection 0 =Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
EFX10[0] EPTEB1 Endurance |N->R/1 1 Description: The EPTEN1 bit define
flex Pointer whether the wear leveling pointer is
1 Enable# enabled/disabled.
Selection Selection options:
0 = Pointer Address Enabled
1 =Pointer Address Disabled
Dependency: N/A
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)1 K& Endurance Flex R13i%1RF 738 (J55t 3)
Bit number | Name Function |Read/Write |Factory Description
N =Non- default
volatileV= | (binary)
Volatile
EFX00[1] GBLSEL All Sectors |N->R/1 1 Description: The GBLSEL bit defines
based whether all sectors are defined as long
Region type retention region or high endurance
Selection region.

Note: If all other pointer registers
are disabled, this bit
defines the behavior of the
entire memory space and is
hardwired to start at Sector
0.

Selection options:

0 =Long Retention Sectors

1=High Endurance Sectors

Dependency: N/A

EFX00[0] WRLVEN Wear N->R/1 1 Description: The WRLVEN bit enables/
Leveling disables the wear leveling feature.
Enablg Selection options:
Selection 0 = Wear Leveling Disabled

1=Wear Leveling

Enabled Dependency:

N/A
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Z2ESBYrvv (¥) oL
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2 Gb SEMPER™ (N1E7E %58 Infineon
P94k SPl, 1.8V/3.0V

8 BIFHE

8 B

8.1 HIW R AT EE

)17 ST RATEMEY 2

Parameter Max ratings
Storage temperature plastic packages -65°C to +150°C
Ambient temperature with power applied -65°Cto +125°C
Ve (HL-T) -0.5Vto+4.0V
Vec (HS-T) -0.5Vto+2.5V
Input voltage with respect to Ground (Vss) 0.5VtoV+0.5V
Output short circuit current 100 mA

1) ESERAEATHNRAEESEBNESIA,

2)  BXRABE—TRENMER, EEEAEEI .

3 WREBAARTENRATEERAATIHRE, FATENSIMFEMKALERE. XRBENTEE; HABKRSIMHE
XEEHEFLSIEFHEEROMREZ ENEAEMBER T REESET. NRILBHKEEELYRKIE

BERERTET, aRmaEtFRTES.

8.2 T {ESEE
THEBEEN T —LERE, EXERE RIS MY E 5T,

8.2.1 HEBE
®R718 BREBE
Parameter Range
Vec(HL-T devices) 2.7Vto 3.6V
Vee(HS-T devices) 1.7Vto 2.0V
8.2.2 = ESEE
R79 m SR
Parameter |Symbol Devices Spec Unit
Min Max
Ambient Ta Industrial/Automotive AEC- -40 +85 °C
temperature Q100 grade 3
Industrial +105
Plus/Automotive AEC-
Q100 grade 2
Automotive AEC-Q100 grade 1 +125

1) FRIM. "B%E 2 FZMSE 1 RN ITENEESHBHSMMFIERE, HERTESAIEHYUFIPIREIRET I
5% 3 R ESEREIRE BTG,
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8 B
8.3 FH
%80 FABE
Parameter |Description Test conditions 24-ball BGA | Unit
DDP
Theta JA Thermal resistance Test conditions follow With Still Air [48.4 °C/W
(Junction to ambient) standard test methods (0m/s)
and procedures for
Theta JB Thermal resistance measuring thermal 244
(Junction to board) impedance in accordance
with EIA/JESD51
Theta JC Thermal resistance 14.6
(Junction to case)
8.4 AR
81 BAE
Package Input capacitance Output capacitance
Typ Max Typ Max
24-ball BGADDP 7 pF 12 pF 14 pF 16 pF
8.5 B
* 82 iAsHY
Description Min Max Unit
Input voltage with respect |-1.0 Vec+ 1.0 v
toVsson all input only
connections
Input voltage with respect
toVssonalll/O
connections
Vcccurrent -100 +100 mA

) FEFEBRIE Ve, MRAFMH: Ve=18V/3.0V, —XRMH—MERE, RMAAERZEL T Vsso

8.6 [yt Sk

8.6.1 MAESTA

TEEREZHT, WA /0 ESNFEFETFTHNT VssFlVecZiBle TEBRESRIERAE], HiADI/0 ATREsT
M Vss—1.0 VBRI P ZE Ve +1.0V, FFEERTE]E&REK N 20 nso

Datasheet 171 002-12340 Rev. *S
2025-07-22



2 Gb SEMPER™ [N Z17{i% 28
P94k SPl, 1.8V/3.0V

afineon

8 B
Vee+ 1.0V
Vee Vee
Vss 4—20ns Max——p Vss
& 68 B R IEAR S AR TS
Vee <4—20ns Max——p> Vee
Vss Vss
-1.0V
=] 69 B A S AR iR
8.6.2 DCHE 26b 8B4 (FRERESEHE)
=83 DC 414 2 Gb 281472
Symbol |Parameter Test conditions Min Typ | Max Unit Referenc
e figure
Vi Input low voltage - Veex - Veex 0.35 |V -
(all Vcc) -0.15
Vin Input high voltage - Veex0.65 | - Veex 1.15
(all Vcc)
VoL Output low voltage  |At0.1mA - - 0.2
(all Vcc)
VoH Output high voltage |At-0.1 mA Vee—0.20 |- -
(all Vcc)
I Input leakage current |Vcc= Ve Max, - - +4 UA
Vin=Vinor Vss,
CS#= V|H, 85°C
Vee = Vec Max, - - +6
Vin =V or Vss,
CS#= V|H, 105°C
Vee = Vec Max, - - +8
Vin =V Or Vss,
CS# =V, 125°C
(RBLTH......)
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afineon

8 BIFHE
< 83 (42) DCi¥1% 2 Gb 281472
Symbol |Parameter Test conditions Min Typ | Max Unit Referenc
e figure
ILo Output leakage Vee=Vee Max, - - 14 HA
current Vin= Vi or Vss,
CS#=V, 85°C
Vee = Vec Max, - - +6
Vin =V Or Vss,
CS# =V, 105°C
Vee = Vec Max, - - +8
Vin =V Or Vss,
CS# =V, 125°C
lcca Active power supply |SDR @ 50 MHz - 31 |42/43 mA
current SDR @ 133 MHz 9% |110
(READ) (HL-T/HS-T)? | DDR @ 102 MHz 105 |130
lcco Active power supply  |Vec=VecMax, - 50 |66
current CS# =V
(Page Program)
lccs Active power supply | Vcc=VccMax, - 50 |66
current CS#=Vi
(Write Register and
Write Any Register)
lcca Active power supply |Vcc=VccMax, - 50 |66
current CS# =V
(Sector Erase)
lccs Active power supply  |Vcc=VecMax, - 50 |66
current CS#=Vi
(Chip Erase)
Isg Standby current (HS- | RESET#, - 22 |252 HA -
T CS#=Vcg;
All1/Os = Vcc or Vss,
85°C
RESETH#, - 450
CS#=Vc;
All1/Os = Vcc or Vss,
105°C
RESETH#, - 1000
CS#=Vcc;
All1/Os = Vcc or Vss,
125°C
(RBLT;......)
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8 B %

+* 83

(48) pcisM 2 b By 2

afineon

Symbol

Parameter

Test conditions

Min

Typ

Max

Unit

Referenc
e figure

Standby current (HL-
T)

RESETH#,
CS#=Vc;

All1/0s = Vcc or Vss,
85°C

28

252

RESETH#,
CS#=Vc;

All1/Os = Vcc or Vss,
105°C

655

RESETH#,
CS#=Vc;

All1/0s = Vcc or Vss,
125°C

1000

lopp

Current (HS-T)

RESETH#,
CS#=Vc;

All1/Os = Vcc or Vss,
85°C

2.6

40

RESETH#,
CS#=Vc;

All1/0s = Vcc or Vss,
105°C

45

RESETH#,
CS#=Vc;

All1/Os = Vcc or Vss,
125°C

110

Current (HL-T)

RESETH,
CS#=Vc;

All1/Os = Vcc or Vss,
85°C

4.4

41

RESETH#,
CS#=Vc;

All1/0s = Vcc or Vss,
105°C

45

RESETH#,
CS#=Vc;

All1/Os = Vcc or Vss,
125°C

110

(REAKTR......)
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afineon

8 B ¥4
=83 (8%) DCH51% 2 Gb 284472
Symbol |Parameter Test conditions Min Typ | Max Unit Referenc
e figure
lPoR POR current RESETH#, - - 160 mA
CS#= Vcc;
All I/Os =V¢c or Vss

Power up/power down Voltage
Vee (Min) | Vee (Minimum - 2.7 - - v Figure 64/

operation Voltage, Figure 65

HL-T)

Vee (Minimum - 1.7 - -

operation Voltage,

HS-T)
Vec(cut- Vee - 2.4 - - \Y Figure 65
off) (cut off where re-

initialization is

needed, HL-T)

Vee - 1.55 - -

(cut off where re-

initialization is

needed, HS-T)
VCC (LOW) VCC - 0.7 - _

(low Voltage for

initialization to occur,

HL-T)

Vee - 0.7 - -

(Low Voltage for

initialization to occur,

HS-T)
1) BEBMEN Ta=25°C M Vec=1.8V/3.0V,
2)  EREUEREHAERE D REE, FEEREAXER,
8.7 AC A &4

Device
Under —_LCL
Test
I

E70 Wik ig B
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2 Gb SEMPER™AITZ1Z (28

P94% sP1, 1.8V/3.0V

8 BT

x84 ACTIE 54V

Parameter Min Max Unit Referenc
e figure

Load capacitance (C\) - 30 pF Figure 70

Input pulse voltage 0 Vee v -

Input rise (tcrr) and fall (tcer) slew rates at 133 | 1.37 - V/ns Figure 76

MHz (HL-T)?

Input rise (tcrr) and fall (teer) slew rates at 166 | 1.72

MHz (HL-T)?

Input rise (tcrr) and fall (teer) slew rates at 133 | 0.75

MHz (HS-T)?

Input rise (tcrr) and fall (tcer) slew rates at 166 | 0.94

MHz (HS-T)?

ViL(ac) -0.30xVCC  {0.30 % Vcc Vv -

Vin(ac) 0.7 xVCC 1.30 x Ve

VoH(ac) 0.75xVCC -

VoL (ac) - 0.25 x Ve

Input timing ref voltage 0.5 x Ve

Output timing ref voltage 0.5 % Vec

1) ACKMERBRISHHNBEESEEERNRE ®BF)
2)  FE Ve RARNEMNBAKPR/IMEEIRAENRARE,
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9 B HFieE
9 B PR i
&85 B P4
Symbol Parameter Min Typ Max Unit Referenc
e figure
SDR timing characteristics
fek Clock frequency (2Gb/4Gb) DC - 166/133  |MHz -
Pck CK clock period 1/fek - oo ns Figure 76
tcn Clock high time 45% pck | - 55% pck
toL Clock low time -
tcs CS# high time (Read transactions) |10 - - Figure 77
CS# high time between 20 - -
transactions (Read transactions
when Reset feature and Quad
mode are both enabled and
aborted transaction)
CS# high time (Program/erase 50 - -
transactions)
tess CS# active setup time relative to CK|5/4 - -
(fCKS 50 MHZ/fCK >50 MHZ)
tesHo CSt# active hold time (relative to 4 - -
CKin Mode 0)
teshs CSt# active hold time (relative to 6 - -
CKin Mode 3)
tsy Data setup time (all V() 2 - -
tho Data hold time (all V) - -
ty?) Clock low to output valid (15 pF  |2.0 - 6.5 ns Figure 78
loading,
3.0V-3.6V, 30Q output impedance,
105°C) (HL-T)?
Clock low to output valid (15 pF 15 - 6
loading) (HS-T)
Clock low to output valid (15 pF 2.0 - 8
loading) (HL-T)
Clock low to output valid (30 pF 15 -
loading) (HS-T)
Clock low to output valid (30 pF 2.0 - 9
loading) (HL-T)
tho Output hold time 15 - -
(RBELTR......)
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9 B FFiE
&85 () BIFFHHEY
Symbol Parameter Min Typ Max Unit Referenc
e figure
tDIS3) CS# inactive to output disable - - 8
time (HS-T)
CS# inactive to output disable - - 9
time (HL-T)
CS# inactive to output disable time |- - 20
(when Reset feature and Quad
mode are both enabled)
twes WP# setup time (Applicable as 20 - - Figure 79
a constraint for write register
transactions when STCFWR is set to
a ‘l’)
twen WP# hold time (Applicable as 20 - -
a constraint for write register
transactions when STCFWR is set to
a ‘l’)
tIO_SKEW4) Data skew (First data bit to last - - 0.6 -
data bit)
DDR timing characteristics
fex CK clock frequency (2 Gb) DC - 102 MHz -
Pck CK clock period 1/fex - 0o ns Figure 76
ten Clock high time 45% pck |- 55% pck
ter Clock low time -
tcs CS# high time (Read transactions) |10 - - ns Figure 81
CS# high time between 20 - -
transactions (Read transactions
when Reset feature and Quad
mode are both enabled and
aborted transaction)
CS# high time 50 - -
(Program/erase
transactions)
tess CS# active setup time relative to CK 5/4 - -
(fc|(£ 50 MHZ/fCK >50 MHZ)
tesHo CS# active hold time 4 - -
(relative to CK in Mode 0) _
tsu Data setup time (all V() 2 - -
thp Data hold time (all V) 1.2 - -
(RBELTR......)
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9 B FFiE
+ 85 (%) BIFEis1EY
Symbol Parameter Min Typ Max Unit Referenc
e figure
ty Clock low to output valid 2.0 - 6.5 Figure 82
(15 pF Loading, 3.0V-3.6 V,
30 Ohm Output Impedance,105°C)
(HL-T)?
Clock low to output valid (15 pF 1.5 - 6
Loading) (HS-T)
Clock low to output valid (15 pF 2.0 - 8
Loading) (HL-T)
tho Output hold time 1.5 - -
tois Output disable time (HS-T) - - 8
Output disable time (HL-T) - - 9
CSt# inactive to output disable time |- - 20
(when Reset feature and Quad
mode are both enabled)
tIO_SKEW4) Data skew - - 0.6 -
(First data bit to last data bit)
Power up/power down timing
tpy Vec(min) to read operation (HL- - - 450/500 us Figure 64
T/HS-T)
tpp Vec(Low) time 25.0 - - Figure 65
tVRZ) Vcecpower up ramp rate 1.0 - - us/V -
tvr Vec power down ramp rate 30.0 - - -
Deep power down mode timing
tENTDPDZ) Time to enter DPD mode - - 3 ks -
texTDPD Time to exit DPD mode (HL-T/HS-T) |- - 380/430 Figure 63
tcsprp Chip select pulse width to Exit DPD | 0.02 - 3
Reset timing® ¢/
tesr CS# HIGH before DQ3_RESET# LOW |50 - - ns Figure 58
trs Reset setup - RESET# HIGH before 50 - - Figure 54
CS# LOW
trH Reset pulse hold - RESET# LOW to 450/500 |- - Us
CS# LOW (HL-T/HS-T)
trp RESET# pulse width 200 - - ns
tsr Internal device reset from software |- - 83 us -
reset transaction
CS# signialing reset timing
(RBETHR......)
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9 B HFieE
=85 (88) BIFE4idEY
Symbol Parameter Min Typ Max Unit Referenc
e figure
tesiw Chip select LOW 500 - - ns Figure 61
tesHe Chip select HIGH 500 - -
tRESET Internal device reset (HL-T/HS-T) - - 450/500 us
tsuy Data in setup time (w.r.t CS#) 50 - - ns
thpy Datain hold time (w.r.t CS#) 50 - -
Embedded algorithm (Erase, program and data integrity check) performance’) 8910
tw Non-volatile register write time - 44 357.5 ms -
tpp Page programming 256 bytes - 430/480 2175/1700 |us -
(4 KB sector/256 KB sector)
Page programming 256 bytes - 680/570 2175/1700
(4 KB sector/256 KB sector)
tse Sector erase time (4 KB physical |- 42 335 ms -
sectors)
Sector erase time - 773 2677
(256 KB Endurance flex Architecture
disabled)
Sector erase time - 773 5869
(256 KB Endurance flex Architecture
enabled)
tae Bulk erase time (02GT DDP) - 776 2762 sec -
tees Evaluate erase status time (4 KB |- 45 50/56 Us -
physical sectors) (HL-T/HS-T)
Evaluate erase status time (256 KB | -
physical or logical sectors)
(HL-T/HS-T)
toic_setup | Dataintegrity check calculation - 17 - s -
setup time
toic_rates | Dataintegrity check calculation 55 65 - MBps -
rate
(Calculation rate over a large
(>1024 Byte) block of data)
tsec Sector erase count time (HL- - 55 63/70 Js -
T/HS-T)
teec1 Blank check single 256 KB sector |- 13 17 ms -
teec2 Blank check single 4 KB sector - 1 2 -
tpassworp | Password comparison time 80 100 120 us -
(RBETX......)
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9 B4t
7R85 () BIFFHHEY
Symbol Parameter Min Typ Max Unit Referenc

e figure

Program, Erase or Data Integrity Check Suspend/Resume Timing

tpeDs Program/erase/data integrity check |- - 80 ps -
suspend

trepRs Program/erase/data integrity check |- 100 -
resume to next program/erase/data
integrity check suspend

1) ERTFRELEREED,

2) HN&ITHRIE

3) Rl H-Z EXAEETRBIRIN S

4) XEERFERIE, FREEFPELEE 100% MWise

5)  WIRTE teu Z5REY Resett B, MBHFRFRIFEEMRES, FHE ti & RE CS MBS AIEET S{EEBF,
6) tre F tru BY B F0AEE/ N T tren.

7) BRI NFUZRREERE U TG 25°C, Ve=1.8VHI3.0V; HEBEEEMREZZEAD,

8)  {EfIOTP ENGSEHINE NBYES topi8F o

9)  PRPPB_4_0 Al PRPPB_C_0 & {EHIFYE NBY{a1 5 t,, B[R], ERPPB_0_0 ESHYIRERETIES tee 4HE

10) BAEBFRMUTIEZERSR (JEDEC) AREJIESD22-ALLTIRIE— M ERRAEXIHITI A M EFI EMIRN T BERH#ITTE
Xo ZMANBENETHREANFZRHEXTRYNFE TRIFESNIIEEMEESN (BENERMAY) MEFEAEREF
FEIRMEEST] (BUBRFRIS) » MAMAEBIBRISAEHEEIEIESDATHIERE, WAl LUBEAMIRERA#HITHE, AIESDI4H
FfiiTo

9.1 By e iR

9.1.1 B e R

Input ¢ Valid atlogic High or Low ~ # High Impedance ¥  Any change permitted ¥ Logic High X LogicLow }
\ Y 1\ 1\ 1\ 1
- b { T\ /
Output ¢ Valid atlogic High or Low ¥ High Impedance ¥ Changing, state unknown ¥ Logic High ¥ LogicLow }
\ Y 1\ 1\ 1\ 1
=] 3] — vV
& 71 BRTREX
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P94k SPl, 1.8V/3.0V
o Y istE

9.1.2 B F&EBE

-4 pk———— P
Vee
CK
Vec +0.4V
SI/DQ[3:0] 0.5 x Vee
Vss — 0.5V

& 72 SDREINBTFE&E B
Vee
CK
Vee - 0.2V
SO /DQ[3:0]
Vss+ 0.2V
= 73 SDREIHFNFE&E B

Vee +0.4V
- 0.5xVcc
Vss — 0.5V
=] 74 DDR NN FESE BT
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9 B 414
g Pck P'
Vee
- N
R~
; Vee — 0.2V
Timing
DQ[3:0] Reference Level
Vss+ 0.2V

= 75 DDR i FESE BT

9.1.3 BT B e

- pox >

4 tcH— Pp———tcL——— P

ViH (Min) /

Vee/ 2
ViL (Max) /
tcrT terr
= 76 B $hEYE
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9 Bt

9.1.4 A/ B R

g—tcs —»‘

Pftsu—bd—tHD—»‘

DQ[OY/S! X MSB IN X

High-Impedance

=) -

DQ[1)/SO

~—~ =
~—T T

B 77 SPIBINBY

- ! ——
DQ[oy/SI th I\IS

— v ‘4— —>tHor7 —» tos rﬁ
DQ[1)/SO ASS—(:X MSB OUT X:X I\I\ >(:X LSB OUT >O

78 SPIFI LBy
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9 Bt

« IV
CS# —\ /7
—~ — e —-— -
)

WP# X
Sl X Write Register / Write Any Register Transaction X Input Data ><
SO High-Impedance
= 79 SPIFRINBRYF
= gwmwm L
-—l- tcss 5 5 tcsn:nu—r-rq—tcs—h
cs# \ r( ()( (( J'i \
tsu I.HD !
- -— — IOH
= 80 Quad#1QPI SDREI NI F

i tsu ! tup ; tsu tHo +——tcs—»

= 81 Quad#IQPI DDREI NI
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9 Bt

(
)

—

tosHoe——tcs——»

E"*tv* EGtHQ-JI

DQI[3:0] —O( Msg ouT XX ){X S\_)O( X:X

=o0—

—»  -—tnis

82 Quad#IQPI DDREIH EIFE
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10 2F¥FHRIR

10 2 FRIR

10.1 JEDEC SFDP Rev D

10.1.1 JEDEC SFDP Rev D iisk ¥

£ 86 JEDEC SFDP Rev D Mjisk &

SFDP byte SFDP DWORD |Data Description

address name

00h SFDP header 53h This is the entry point for Read SFDP (5Ah) command i.e.,
location zero within SFDP space
ASCII “S”

01h 46h ASCII “F”

02h 44h ASCII “D”

03h 50h ASCII “P”

04h 08h SFDP Minor Revision (08h = JEDEC JESD216 Revision
D)

05h 01h SFDP Major Revision (01h = JEDEC JESD216 Revision
D)This is the original major revision. This major revision is
compatible with all SFDP reading and parsing software.

06h 04h Number of Parameter Headers (zero based, 04h =5
parameters)

07h FFh SFDP Access Protocol (Backward Compatible)

08h 1st parameter 00h Parameter ID LSB (00h = JEDEC SFDP Basic SPI Flash

header Parameter)

09h 08h Parameter Minor Revision (08h = JEDEC JESD216
Revision 8)

0Ah 01h Parameter Major Revision (01h = The original major revision
- all SFDP software is compatible with this
major revision.

0Bh 14h Parameter Table Length (14h =20 DWORDs are in the
Parameter table)

0Ch 00h Parameter Table Pointer Byte 0 (DWORD =4 Byte
aligned)JEDEC Basic SPI Flash parameter byte offset =
0100h

0Dh 01h Parameter Table Pointer Byte 1

OEh 00h Parameter Table Pointer Byte 2

OFh FFh Parameter ID MSB (FFh = JEDEC defined legacy Parameter
ID)

10h 2nd parameter |84h Parameter ID LSB (84h = 4 Byte Address Instruction

header Table)
(RBELTHR......)
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10 23 fF4RIR

% 86 (42) JEDEC SFDP Rev D Miisk#&

SFDP byte SFDP DWORD |Data Description

address name

11h 00h Parameter Table Minor Revision (00h = JEDEC JESD216
Revision D)

12h 01h Parameter Table Major Revision (01h = JEDEC JESD216
Revision D)

13h 02h Parameter Table Length (2h =2 DWORDs are in the
Parameter table)

14h 50h Parameter Table Pointer Byte 0 (DWORD =4 byte
aligned)4 Byte Address Instruction Table byte offset =
0150h address

15h 01h Parameter Table Pointer Byte 1

16h 00h Parameter Table Pointer Byte 2

17h FFh Parameter ID MSB (FFh = JEDEC defined Parameter)

18h 3rd parameter |81h Parameter ID LSB (81h = JEDEC Sector Map)

19h header 00h Parameter Table Minor Revision (00h = JEDEC JESD216
Revision D)

1Ah 01h Parameter Table Major Revision (01h = JEDEC JESD216
Revision D)

1Bh 18h Parameter Table Length (18h =24 DWORDs are in the
Parameter table)

1Ch EOh Parameter Table Pointer Byte 0 (DWORD =4 byte
aligned)JEDEC Sector Map = 1EOh address

1Dh 01h Parameter Table Pointer Byte 1

1Eh 00h Parameter Table Pointer Byte 2

1Fh FFh Parameter ID MSB (FFh = JEDEC defined Parameter)

20h 4th parameter | 87h Parameter ID LSB (87h = JEDEC Status, Control and

header Configuration Register Map)

21h 00h Parameter Table Minor Revision (00h = JEDEC
JESD216 Revision D)

22h 01h Parameter Table Major Revision (01h = JEDEC
JESD216 Revision D)

23h 1Ch Parameter Table Length (1Ch =28 DWORDs are in the
Parameter table)

24h 58h Parameter Table Pointer Byte 0 (DWORD = 4 byte
aligned)JEDEC Status, Control and Configuration
Register Map = 0158h address

25h 01h Parameter Table Pointer Byte 1

26h 00h Parameter Table Pointer Byte 2

(RBELTR......)
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% 86 (4£) JEDEC SFDP Rev D i3k

SFDP byte SFDP DWORD |Data Description

address name

27h 01h Parameter ID MSB (FFh = JEDEC defined Parameter)

28h 5th parameter | 88h Parameter ID LSB (88h = JEDEC Status, Control and

header Configuration Register Map Offsets for Multi-Chip SPI

Memory Devices)

2%h 00h Parameter Table Minor Revision (00h = JEDEC
JESD216 Revision D)

2Ah 01h Parameter Table Major Revision (01h = JEDEC
JESD216 Revision D)

2Bh 02h Parameter Table Length (02h =2 DWORDS for 2 Gb.

2Ch C8h Parameter Table Pointer Byte 0 (DWORD =4 byte
aligned)JEDEC Status, Control and Configuration
Register Map Offsets for Multi-Chip SPI Memory
Devices = 1C8h address

2Dh 01h Parameter Table Pointer Byte 1

2Eh 00h Parameter Table Pointer Byte 2

2Fh FFh Parameter ID MSB (FFh = JEDEC defined Parameter)

10.1.2 JEDEC SFDP Rev D &¥(#&

X4 SFDP HUELEH, BE=THRIUNSHR, HPARMREGEEKE, — M REGIRENNKE,
BAEUATRAEBEVIWEAS (OPN), SHERL & 87,

%= 87 JEDEC SFDP Rev D 8#(&
SFDP byte SFDP DWORD Data Description
address name
100h JEDEC basic E7h Bits 7:5=Unused =111b
Flash parameter Bit 4 = 50h is volatile status register write instruction
DWORD-1 and status register is default = 0b
Bit 3 = Block Protect Bits are non-volatile/volatile = 0b
Bit 2 = Program Buffer > 64Bytes = 1b
Bits 1:0 = uniform 4 kilobyte erase is unavailable =11b
101h 20h Bits 15:8 =4 KB erase opcode = 20h
(RBELTR......)
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SFDP byte SFDP DWORD |Data Description
address name
102h FAh Bit 23 =Unused =1b
Bit 22 = Supports Quad Out (1-1-4) Read =Yes = 1b
Bit 21 = Supports Quad I/0O (1-4-4) Read =Yes = 1b
Bit 20 = Supports Dual I/O (1-2-2) Read =Yes = 1b
Bit 19 = Supports DDR=Yes=1b
Bit 18:17 = Number of Address Bytes = 3- or 4 Bytes =
01b
Bit 16 = Supports Dual Out (1-1-2) Read = No =0b
103h FFh Bits 31:24 = Unused = FFh
104h JEDEC basic FFh Density in bits, zero based, 2 Gb = 7TFFFFFFFh
105h Flash FFh
parameter
106h DWORD-2 FFh
107h TFh
108h JEDEC basic 48h Bits 7:5 = Number of Quad 1/0 (1-4-4) Mode cycles =
Flash 010b
parameter Bits 4:0 = Number of Quad /0 Dummy cycles = 01000b
DWORD-3 (Initial Delivery State)
109h EBh Quad I/0 instruction code
10Ah 08h Bits 23:21 = Number of Quad Out (1-1-4) Mode cycles =
000b
Bits 20:16 = Number of Quad Out Dummy cycles =
01000b
10Bh 6Bh 1-1-4 Quad Out instruction code =6Bh
10Ch JEDEC basic 00h Bits 7:5 = Number of Dual Out (1-1-2) Mode cycles =
Flash 000b
parameter Bits 4:0 = Number of Dual Out Dummy cycles = 00000b
DWORD-4 . .
10Dh FFh Dual Out instruction code
10Eh 88h Bits 23:21 = Number of Dual I/O (1-2-2) Mode cycles =
100b
Bits 20:16 = Number of Dual I/O Dummy cycles =
01000b (Initial Delivery State)
10Fh BBh Dual I/0 instruction code
110h JEDEC basic FEh Bits 7:5 RFU=111b
Flash Bit 4 = QPI supported = Yes = 1b
parameter : _
B :1RFU=111
DWORD-5 its 3:1RFU=111b
Bit 0 =2-2-2 not supported =0b
111h FFh Bits 15:8 = RFU = FFh
(RBLTH......)
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SFDP byte SFDP DWORD Data Description
address name
112h FFh Bits 23:16 = RFU = FFh
113h FFh Bits 31:24 = RFU = FFh
114h JEDEC basic FFh Bits 7:0 = RFU = FFh
115h Flash parameter | gy, Bits 15:8 = RFU = FFh
DWORD-6
116h 00h Bits 23:21 = Number of 2-2-2 Mode cycles = 000b
Bits 20:16 = Number of 2-2-2 Dummy cycles = 00000b
117h FFh 2-2-2 instruction code
118h JEDEC basic FFh Bits 7:0 = RFU = FFh
119h Flash parameter | gy, Bits 15:8 = RFU = FFh
DWORD-7
11Ah 48h Bits 23:21 = Number of QPI Mode cycles = 010b
Bits 20:16 = Number of QPI Dummy cycles =01000b
11Bh EBh QPI mode Quad I/0 (4-4-4) instruction code
11Ch JEDEC basic 0Ch Erase type 1size 2N Bytes = 2212 Bytes =4 KB (Initial
Flash parameter Delivery State)
11Dh DWORD-8 20h Erase type 1instruction
11Eh 00h Erase type 2 size 2N Bytes = not supported
11Fh FFh Erase type 2 instruction = not supported = FFh
120h JEDEC basic 00h Erase type 3 size 2N Bytes = not supported
121h Flash parameter FFh Erase type 3 instruction = not supported = FFh
DWORD-9
122h 12h Erase type 4 size 2N Bytes = 218 Bytes = 256 KB
123h D8h Erase type 4 instruction = D8h
124h JEDEC basic 23h Bits 31:30 = Erase type 4 Erase, Typical time units (00b:
125h Flash parameter FAh 1ms,01b: 16 ms, 10b: 128 ms, 11b: 1s) =1s=10b
126h DWORD-10 FEh Bits 29:25 = Erase type 4 Erase, Typical time count =
00101b (typ erase time = count + 1 * units=6 * 128 ms
=768 ms)
Bits 24:23 = Erase type 3 Erase, Typical time units (00b:
1ms,01b: 16 ms, 10b: 128 ms, 11b:1s)=1s=11b
(RFU)
Bits 22:18 = Erase type 3 Erase, Typical time count =
11111b (RFU)
Bits 17:16 = Erase type 2 Erase, Typical time units (00b:
1ms,01b: 16 ms, 10b: 128 ms, 11b:1s)=1s=11b
(RFU)
Bits 15:11 = Erase type 2 Erase, Typical time count =
11111b (RFU)
(RBELTHR......)
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# 87 (4) JEDEC SFDP Rev D &¥(&

SFDP byte SFDP DWORD Data Description
address name

127h 8Bh Bits 10:9 = Erase type 1 Erase, Typical time units (00b:
1ms,01b: 16 ms, 10b: 128 ms, 11b: 1s)=16 ms=01b

Bits 8:4 = Erase type 1 Erase, Typical time count =
00010b (typ erase time = count+1 *units=3* 16 ms =
48 ms)

Bits 3:0 = Count = (Max Erase time / (2 * Typical Erase
time)) - 1=0011b

128h JEDEC basic 82h Bits 31 =Reserved = 1b

129h Flash parameter | Bits 30:29 = Device Erase Typical time units (00b: 16
DWORD-11 ms, 01b: 256 ms, 10b: 4s, 11b: 64s)=11b

12Ah FFh , _ Co

Bits 28:24 = Device Erase Typical time count =01100b
12Bh ECh (2Gb) Bits 23:19 = Byte Program Typical Time,
additional byte=11111b
Bits 18:14 = Byte Program Typical Time, first byte =
11111b
Bits 13 = Page Program Typical Time unit (0: 8 us, 1: 64
us)=64us=1b
Bits 12:8 = Page Program Typical Time Count = 00111
(typ Program time = count +1 * units =8 * 64 ps = 512
ps)
Bits 7:4 = Page Size (256B) = 2N bytes = 1000h
Bits 3:0 = Count = [Max page program time / (2 *
Typical page program time)] - 1=0010b
12Ch JEDEC basic ECh Bit 31 = Suspend and Resume supported = 0b
12Dh Flash parameter |, Bits 30:29 = Suspend in-progress erase max latency
DWORD-12 units (00b: 128 ns, 01b: 1 pus, 10b: 8 us, 11b: 64 us) =8
12Eh 19h _

ps =10b
Bits 28:24 = Suspend in-progress erase max latency
count=01001b, max erase suspend latency =
count+1*units=10*8 us=80 s

Bits 23:20 = Erase resume to suspend interval count =
0001b, interval =count+1*64 us=2*64 us=128 us
Bits 19:18 = Suspend in-progress program max latency
units (00b: 128 ns, 01b: 1 s, 10b: 8 us, 11b: 64 us) =8
us =10b

Bits 17:13 = Suspend in-progress program max latency
count=01001, max program suspend latency = count
+1*units=10*8 us=80 s

Bits 12:9 = Program resume to suspend interval count
=0001b, interval=count+1*64 us=2* 64 us=128 us
Bit 8 = Reserved = 1b

Bits 7:4 = Prohibited operations during erase suspend
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# 87 (4) JEDEC SFDP Rev D B¥(&

SFDP byte SFDP DWORD |Data Description
address name
12Fh 49h =xxx0b: May not initiate a new erase anywhere (erase

nesting not permitted)

+xx1xb: May not initiate a page program in the erase
suspended sector size

+x1xxb: May not initiate a read in the erase

suspended sector size

+ 1xxxb: The erase and program restrictions in bits 5:4
are sufficient

=1110b

Bits 3:0 = Prohibited Operations During Program Suspend

= xxx0b: May not initiate a new erase anywhere (erase
nesting not permitted)

+xx0xb: May not initiate a new page program
anywhere (program nesting not permitted)

+x1xxb: May not initiate a read in the program
suspended page size

+ 1xxxb: The erase and program restrictions in bits 1:0
are sufficient

=1100b
130h JEDEC basic 8Ah Bits 31:24 = Erase Suspend Instruction = 75h
131h Flash 85h Bits 23:16 = Erase Resume Instruction = 7Ah
parameter
132h DWORD-13 TAh Bits 15:8 = Program Suspend Instruction = 85h
133h 75h Bits 7:0 = Program Resume Instruction = 8Ah
134h JEDEC basic F7h Bits 7:4 =RFU = Fh
Flash Bit 3:2 = Status Register Polling Device Busy = 01b:
parameter Legacy status polling supported = Use legacy polling
DWORD-14 by reading the Status Register with 05h instruction
and checking WIP bit[0] (0 = ready; 1 = busy).
Bits 1:0=RFU=11b
135h 66h Bit 31 =DPD supported = supported =0
136h 80h Bits 30:23 = Enter DPD Instruction = B9h
137h 5Ch Bits 22:15 = Exit DPD Instruction not supported = 00h
Bits 14:13 = Exit DPD to next operation delay units =
(00b: 128 ns, 01b: 1 ps, 10b: 8 s, 11b: 64 ps) =64 us =
11b
Bits 12:8 = Exit DPD to next operation delay count =
00110b, Exit DPD to next operation delay = (count + 1)
*units=(6+1) * 64 us =448 us
(RBELTHR......)
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R 87 (%) JEDEC SFDP Rev D &%

SFDP byte SFDP DWORD Data Description
address name

138h JEDEC basic 8Ch Bits 31:24 = RFU = FFh

139h Flash parameter | Bit 23 = Hold or RESET Disable = supported = 1b
13Ah DWORD-15 DDh Bits 22:20 = Quad Enable Requirements = 101b
Bits 19:16 = 0-4-4 Mode Entry Method

= xxx1b: Mode Bits[7:0] = A5h Note: QE must be set
prior to using this mode

+ x1xxb: Mode Bit[7:0] = Axh

+ 1xxxb: RFU

=1101b

Bits 15:10 = 0-4-4 Mode Exit Method

= XX_xxx1b: Mode Bits[7:0] = 00h will terminate this
mode at the end of the current read operation

+ xx_x1xxb: RFU

+xx_1xxxb: Input Fh (mode bit reset) on DQ0-DQ3
for 8 clocks. This will terminate the mode prior to
the next read operation.

+ x1_xxxxb: Mode Bit[7:0] ' Axh

+ 1x_x1xxb: RFU

=11_0101b

Bit 9 = 0-4-4 mode supported = 1b

Bits 8:4 = 4-4-4 mode enable sequences

13Bh FFh

+x_1xxxb: device uses a read-modify-write sequence
of operations: read configuration using instruction
65h followed by address 800003h, set bit 6, write
configuration using instruction 71h followed by
address 800003h. This configuration is volatile.

=01000b
Bits 3:0 = 4-4-4 mode disable sequences

+x1xxb: device uses a read-modify-write sequence of
operations: read configuration using instruction 65h
followed by address 800003h, clear bit 6, write
configuration using instruction 71h followed by
address 800003h. This configuration is volatile.

+ 1xxxb: issue the Soft Reset 66/99 sequence
=1100b
13Ch JEDEC basic Foh Bits 31:24 = Enter 4 Byte Addressing

13Dh Flash parameter 38h = xxXX_xxx1b: issue instruction B7h (preceding write
DWORD-16 enable not required)

+xx1x_xxxxb: Supports dedicated 4 Byte address
instruction set. Refer to the vendor datasheet for the
instruction set definition.
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SFDP byte SFDP DWORD |Data Description
address name
13Eh COh + 1xxx_xxxxb: Reserved
(Model # 05) =10100001b
F8h Bits 23:14 = Exit 4 Byte Addressing Model # 15
(Model # 15) = xx_xx1x_xxxxb: Hardware reset
+ XX_X1xx_xxxxb: Software reset (see bits 13:8 in this
DWORD)
+xx_1xxx_xxxxb: Power cycle
+ x1_xxxx_xxxxb: Reserved
+ 1x_xxxx_xxxxb: Reserved
=11_1110_0000b
Bits 23:14 = Exit 4 Byte Addressing Model # 05
+ x1_xxxx_xxxxb: Reserved
+ Ix_xxxx_xxxxb: Reserved
=11_0000_0000b
Bits 13:8 = Soft Reset and Rescue Sequence Support
=x1_xxxxb: issue reset enable instruction 66h, then
issue reset instruction 99h. The reset enable, reset
sequence may be issued on 1, 2, or 4 wires depending
on the device operating mode.
+ 1x_xxxxb: exit 0-4-4 mode is required prior to other
reset sequences above if the device may be operating
in this mode.
=111000b
Bit7=RFU=1
Bits 6:0 = Volatile or Non-Volatile Register and Write
Enable Instruction for Status Register-1
= +xxx_xxx1b Non-Volatile Status Register 1, powers
up to last written value, use instruction 06h to enable
Write
= +xxx_1xxxb Non-Volatile/Volatile status register 1
powers-up to last written value in the non-volatile
status register, use instruction 06h to enable write to
non-volatile status register. Volatile status register
may be activated after power-up to override the non-
volatile status register, use instruction 50h to enable
write and activate the volatile status register.
=+ xx1_xxxxb: Status Register-1 contains a mix of
volatile and non-volatile bits. The 06h instruction is
used to enable writing of the register.
+x1x_xxxxb: Reserved
+ 1xx_xxxxb: Reserved
(RBELTR......)
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SFDP byte SFDP DWORD Data Description
address name
13Fh Alh =1111001b
140h JEDEC basic 00h Not supported
141h Flash parameter
DWORD-17
142h
143h
144h JEDEC basic 00h Bits 31: 24 =00h
145h Flash parameter |, Bit 23 =1b = JEDEC SPI Protocol Reset implemented
DWORD-18 as described in JESD252
146h BCh , _ ,
Bit 22:18 =01111b Driver Type 0 to 3 Drive Strength
Bits 17:16= Reserved = 00b
Bits 15:0 = Reserved = 0000h
148h JEDEC basic 00h Not supported
149h Flash parameter
DWORD-19
14Ah
14Bh
14Ch JEDEC basic F7h Bits 31:16 = Not supported=1111_1111_1111 1111b
14Dh Flash parameter |- Bit 15:12 = 1111b = 4S-4D-4D Data Strobe is not
DWORD-20 Supported
14Eh FFh 1PP
Bit 11:8 =0101b = 100MHz 4S-4D-4D
14Fh FFh Bit 7:4 = 1111b = 4S-4S-4S Data Strobe is not
supported
Bit 0:3=0111b = 166MHz 45-45-4S
150h JEDEC 4 byte 7Bh Supported = 1, Not supported =0
151h address 92h Bits 31:25 = Reserved = 1111_111b
instructions .
152h parameter OFh Bit24 = ;u ploort ftzr (1-8-8) Page Program Command,
DWORD-1 Instruction =8Eh=0b
Bit 23 = Support for (1-1-8) Page Program Command,
Instruction =84h=0b
Bit 22 = Support for (1-8-8) DTR READ Command,
Instruction = FDh =0b
Bit 21 = Support for (1-8-8) FAST_READ Command,
Instruction=CCh =0b
Bit 20 = Support for (1-1-8) FAST_READ Command,
Instruction=7Ch=0b
Bit 19 = Support for non-volatile individual sector lock
write command, Instruction=E3h=1b
(RBETX......)
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= 87 (%) JEDEC SFDP Rev D &%

SFDP byte SFDP DWORD Data Description
address name

153h FEh Bit 18 = Support for non-volatile individual sector lock
read command, Instruction =E2h=1b

Bit 17 = Support for volatile individual sector lock
Write command, Instruction=E1lh=1b

Bit 16 = Support for volatile individual sector lock
Read command, Instruction=EQh =1b

Bit 15 = Support for (1-4-4) DTR_Read Command,
Instruction =EEh =1b

Bit 14 = Support for (1-2-2) DTR_Read Command,
Instruction =BEh =0b

Bit 13 = Support for (1-1-1) DTR_Read Command,
Instruction =0Eh=0b

Bit 12 = Support for Erase Command - Type 4=1b
Bit 11 = Support for Erase Command - Type 3=0b
Bit 10 = Support for Erase Command - Type 2 =0b
Bit 9 = Support for Erase Command - Type 1=1b
Bit 8 = Support for (1-4-4) Page Program Command,
Instruction =3Eh =0b

Bit 7 = Support for (1-1-4) Page Program Command,
Instruction =34h=0b

Bit 6 = Support for (1-1-1) Page Program Command,
Instruction=12h=1b

Bit 5 = Support for (1-4-4) FAST_READ Command,
Instruction=ECh=1b

Bit 4 = Support for (1-1-4) FAST_READ Command,
Instruction =6Ch = 1b

Bit 3 = Support for (1-2-2) FAST_READ Command,
Instruction =BCh =1b

Bit 2 = Support for (1-1-2) FAST_READ Command,
Instruction =3Ch =0b

Bit 1 = Support for (1-1-1) FAST_READ Command,
Instruction=0Ch =1b

Bit 0 = Support for (1-1-1) READ Command, Instruction
=13h=1b

154h JEDEC 4 byte 21h Bits 31:24 = DCh = Instruction for Erase Type 4

155h address FFh Bits 23:16 = Instruction for Erase Type 3: RFU
instructions Bits 15:8 = Instruction for Erase Type 2: RFU

156h parameter FFh Bits 7:0 = 21h = Instruction for Erase Type 1

157h DWORD-2 DCh

158h Status, control 00h Bits 31:0 = Address offset for volatile registers =
and 00800000h

15%h 00h
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SFDP byte SFDP DWORD |Data Description
address name
15Ah configuration 80h
register map
15Bh DWORD-1 00h
15Ch Status, control | 00h Bits 31:0 = Address offset for non-volatile registers =
15Dh and ‘ ‘ 0oh 00000000h
configuration
15eh register map 00h
15Fh DWORD-2 00h
160h Status, control | COh Bit 31 = Generic Addressable Read Status/Control
l61h and ‘ ‘ FFh reg!ster cc_)mmand supported for some (or all)
configuration registers = 1b
162h register map C3h Bit 30 = Generic Addressable Write Status/Control
163h DWORD-3 FBh reg!ster ci)Tt:nand supported for some (or all)
(Model #05) registers = _
EBh Bits 29:28 = Number of address bytes used for Generic
Addressable Read/Write Status/Control register
(Model#15) commands =4 bytes = 11b Model 05, 3 bytes = 10b
Model 15
Bit 27:26 = Use the number of bits as defined in bits
3:0in this DWORD = 10b
Bit25:22 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command in
(25-25-2S) mode not supported =1111b
Bit21:18 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command in
(45-4S-4S) mode =1 =0000b
Bit 17:14 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command in
(4S-4D-4D) mode not supported =1111b
Bit13:10 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command in
(85-85-8S) mode not supported =1111b
Bit 9:6 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command in
(8D-8D-8D) mode not supported =1111b
Bit 5:4 = Reserved = 00b
Bit 3:0=Number of dummy cycles used for Generic
Addressable Read Status/Control register command
for volatile registers in (1S-1S-1S) mode= 0000b
164h Status, control | C8h Bit 31 = Generic Addressable Read Status/Control
h and FEh register command for non-volatile registers supported
165 for some (or all) registers=1b
166h E3h
(RBETI......
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SFDP byte SFDP DWORD |Data Description
address name

167h configuration FBh Bit 30 = Generic Addressable Write Status/Control
register map (Model 05) register command for non-volatile registers supported
DWORD-4 EBh for some (or all) registers = 1b

(Model 15) Bits 29:28 =Number of address bytes used for Generic
Addressable Read/Write Status/Control register
commands for non-volatile registers =4 bytes = 11b
Model # 05, 3 bytes = 10b Model # 15

Bit 27:26 = Use the number of bits as defined in bits
3:0in this DWORD = 10b

Bit25:22 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command in
(25-25-2S) mode not supported =1111b

Bit21:18 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command in
(45-4S-4S) mode =1 =1000b

Bit 17:14 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command in
(4S-4D-4D) mode not supported =1111b

Bit 13:10 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command in
(85-85-8S) mode not supported =1111b

Bit 9:6 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command in
(8D-8D-8D) mode not supported =1111b

Bit 5:4 = Reserved = 00b

Bit 3:0 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command
for non- volatile registers in (1S-1S-1S) mode= 1000b

168h Status, control |00h Bits 7:0 = Command used for write access = read only
and =00h

169h configuration 65h Bits 15:8 = Command used for read access = 65h
register map : : :
16Ah DWORD-5 00h Bits 23:16 = Address of register where WIP is located =

00h (status reg 1 volatile)

16Bh 90h Bit 31 = Write In Progress (WIP) bit is supported = 1b
Bit 30 = Write In Progress polarity, WIP = 1 means write
isin progress =0b

Bits 29 = Reserved = 0b

Bits 28 = Bit is set/cleared by commands using
address=1b

Bit 27 = Not supported =0b

Bits 26:24 = Bit location of WIP bit in register = bit [0] =
000b
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SFDP byte SFDP DWORD |Data Description
address name
16Ch Status, control |06h Bits 7:0 = Command used for write access = 06h
16Dh and 65h Bits 15:8 = Command used for read access = 65h
configuration ) ) )
16Eh . 00h Bits 23:16 = Address of register where WEL is located =
reglster map 800000h (stat 1volatile)
DWORD-6 status reg 1 volatile
16Fh Blh Bit 31 = Write Enable (WEL) bitis supported = 1b
Bit 30 = Write Enable polarity, WEL = 1 means write isin
progress =0b
Bit 29 = Write command uses a bit field to identify bit
location of WEL bit in register = 1b
Bit 28 = Bit is accessed by commands using address =
1b
Bit 27 = Write command uses a bit field to identify bit
location of WEL bit in register = 0b
Bits 26:24 = Bit location of WEL bit in register = bit [1] =
001b
170h Status, control | 00h Bits 7:0 = Command used for write access = read only
and =00h = Read Only
171h configuration 65h Bits 15:8 = Command used for read access = 65h
register map . . .
172h 00h Bits 23:16 = Address of register where Program Error is
DWORD-7 .
located = 800000h (status reg 1 volatile)
173h 96h Bit 31 = Program Error bit supported = 1b
Bit 30 = Positive polarity (Program Error =0 means no error,
Program Error = 1 means last Program operation created
an error) =0b
Bit 29 = The device has separate bits for Program Error and
Erase Error =0b
Bits 28 = Bit is set/cleared by commands using address
=1b
Bit 27 = Reserved = 0b
Bits 26:24 = Bit location of Program Error bit in register
=bit [6] =110b
174h Status, control |00h Bits 7:0 = Command used for write access = read only
and =00h = Read Only
175h configuration 65h Bits 15:8 = Command used for read access = 65h
register map . o . .
176h DWORD-8 00h Bits 23:16 = Address of register where Erase Error is
located = 800000h (status reg 1 volatile)
(RBETH......
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& 87 (42) JEDEC SFDP Rev D 8%
SFDP byte SFDP DWORD |Data Description
address name
177h 95h Bit 31 = Erase Error bit supported = 1b
Bit 30 = Positive polarity Erase Error =0 means no
error, Erase Error =1 means last erase operation
created an error) =0b
Bit 29 = The device has separate bits for Program Error
and Erase Error=0b
Bits 28 = Bit is set/cleared by commands using
address=1b
Bit27=0b
Bits 26:24 = Bit location of erase Error bit in register =
bit [5] =101b
178h Status, control |71h Bits 7:0 = Command used for write access =71h
179h and 65h Bits 15:8 = Command used for read access = 65h
configuration . . . .
17Ah register map 03h Bits 23:16 = Address of register where wait states bits
DWORD-9 are located = 800003h (Configuration Reg 2) volatile
17Bh DOh Bit 31 = Variable number of dummy cycles supported
=1b
Bits 30:29 = Number of physical bits used to set wait
states - 2 bit=10b
Bits 28 = Bit is set/cleared by commands using
address=1b
Bit 27 = Local Address for Variable Dummy Cycle
Setting bits in last address = 0b
Bits 26:24 = Bit location of LSB of physical bits in
register = bit [7] = 000b
17Ch Status, control |71h Bits 7:0 = Command used for write access =71h
17Dh and 65h Bits 15:8 = Command used for read access = 65h
configuration
17Eh registger map 03h Address of register where wait states bits are located =
DWORD-10 03h (Configuration Reg - 2 non-volatile)
17Fh DOh Bit 31 = Variable number of dummy cycles supported
=1b
Bits 30:29 = Number of physical bits used to set wait
states - 4 bit=10b
Bits 28 = Bit is set/cleared by commands using
address=1b
Bit 27 = Local Address for Variable Dummy Cycle
Setting bits in last address = 0b
Bits 26:24 = Bit location of LSB of physical bits in
register = bit [0] = 000b
(RBELTHR......)
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SFDP byte SFDP DWORD |Data Description
address name

180h Status, control | 00h Bit 31 =30 dummy cycles supported = 0b

181h and 00h Bit 30:26 = Bit pattern used to set 30 dummy cycles =
189h configuration 00000b

00h
183h DWORD-11 00h

register map Bit 25 =28 dummy cycles supported = 0b

Bit 24:20 = Bit pattern used to set 28 dummy cycles =
00000b

Bit 19 =26 dummy cycles supported = 0b

Bit 18:14 = Bit pattern used to set 26 dummy cycles =
00000b

Bit 13 =24 dummy cycles supported = 0b

Bit 12:8 = Bit pattern used to set 24 dummy cycles =
00000b

Bit 7 =22 dummy cycles supported = 0b

Bit 6:2 = Bit pattern used to set 22 dummy cycles =
00000b

Bits 1:0 = Reserved = 00b
184h Status, control | BOh Bit 31 =20 dummy cycles supported = 0b

185h and 2Eh Bit 30:26 = Bit pattern used to set 20 dummy cycles =
186h configuration 00000b

00h
187h DWORD-12 00h

register map Bit 25 = 18 dummy cycles supported = 0b

Bit 24:20 = Bit pattern used to set 18 dummy cycles =
00000b

Bit 19 = 16 dummy cycles supported = 0b

Bit 18:14 = Bit pattern used to set 16 dummy cycles =
00000b

Bit 13 =14 dummy cycles supported = 1b

Bit 12:8 = Bit pattern used to set 14 dummy cycles =
01110b

Bit 7 =12 dummy cycles supported = 1b

Bit 6:2 = Bit pattern used to set 12 dummy cycles =
01100b

Bits 1:0 = Reserved = 00b
188h Status, control | 88h Bit 31 =10 dummy cycles supported = 1b

189h and Adh Bit 30:26 = Bit pattern used to set 10 dummy cycles =

configuration 01010b
18Ah : 89h ,
register map Bit 25 =8 dummy cycles supported = 1b

DWORD-13

Bit 24:20 = Bit pattern used to set 8 dummy cycles =
01000b

Bit 19 =6 dummy cycles supported = 1b

(REBETR......)
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SFDP byte SFDP DWORD |Data Description
address name
18Bh AAh Bit 18:14 = Bit pattern used to set 6 dummy cycles =
00110b
Bit 13 =4 dummy cycles supported = 1b
Bit 12:8 = Bit pattern used to set 4 dummy cycles =
00100b
Bit 7 =2 dummy cycles supported = 1b
Bit 6:2 = Bit pattern used to set 2 dummy cycles =
00010b
Bits 1:0 = Reserved = 00b
18Ch Status, control |71h Bits 7:0 = Command used for write access = 71h
18Dh and 65h Bits 15:8 = Command used for read access = 65h
configuration
18Eh registger map 03h Address of register where wait states bits are located =
DWORD-14 800003h (Configuration Reg - 2 Volatile)
18Fh 96h Bit 31 = QPI Mode Enable Volatile supported = 1b
Bit 30 = QPI Mode Enable bit polarity (Positive QPI
mode bit=1 enabled) =0b
Bit 29 = Reserved = 0b
Bit 28 = Bit is set/cleared by commands using address
=1b
Bit 27 = Local Address for Variable Dummy Cycle
Setting bits in last address = 0b
Bits 26:24 = Bit location of QPI mode enable in register
=bit[6]=110b
190h Status, control |71h Bits 7:0 = Command used for write access = 71h
191h and 65h Bits 15:8 = Command used for read access = 65h
configuration
192h registger map 03h Address of register where wait states bits are located =
DWORD-15 03h (Configuration Reg 2 Non-Volatile)
193h 96h Bit 31 = QPI Mode Enable Non-Volatile supported = 1b
Bit 30 = QPI Mode Enable bit polarity (Positive QPI
mode bit=1 enabled) =0b
Bit 29 = Reserved = 0b
Bit 28 = Bit is set/cleared by commands using address
=1b
Bit 27 = Local Address for Variable Dummy Cycle
Setting bits in last address = 0b
Bits 26:24 = Bit location of QPI mode enable in register
=bit[6]=110b
194h Status, control | 00h Not supported
195h and 00h
(RBELTR......)
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SFDP byte SFDP DWORD |Data Description

address name

196h configuration 00h

197h register map 00h
DWORD-16

198h Status, control |00h

199h and 00h
configuration

19A register map ooh

19Bh DWORD-17 00h

19Ch Status, control |00h

19Dh and 00h
configuration

19Eh register map ooh

19Fh DWORD-18 00h

1A0h Status, control |00h

1Alh and 00h
configuration

1A2h register map ooh

1A3h DWORD-19 00h

1A4h Status, control |00h

1A5h and 00h
configuration

1A6h register map ooh

1A7h DWORD-20 00h

1A8h Status, control |00h

1A% and 00h
configuration

1AAR register map ooh

1ABh DWORD-21 00h

1ACh Status, control |00h

1ADh and 00h
configuration

1AER register map ooh

1AFh DWORD-22 00h

1B0Oh Status, control |00h

1B1h and 00h
configuration

1B2h register map ooh

1B3h DWORD-23 00h

1B4h Status, control | 00h Not supported

1B5h and 00h

(RBETR......)
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SFDP byte SFDP DWORD |Data Description

address name

1B6h configuration 00h

1B7h register map 00h
DWORD-24

1B8h Status, control |00h

1Boh and 00h
configuration

1BAh mgurat! 00h
register map

1BBh DWORD-25 00h

1BCh Status, control |71h Bits 7:0 = Command used for write access =71h

1BDh and 65h Bits 15:8 = Command used for read access = 65h
configuration ) -

1BEh register map 05h Address of register where Output Driver Strength
DWORD-26 volatile bits are located = 800005h (Configuration

Reg-4 volatile)

1BFh D5h Bits 31: 30 = Number of physical bits used to set
Output Driver Strength =3 bits =11b
Bit 29 = Reserved = 0b

Bits 28 = Bit is set/cleared by commands using
address=1b

Bit27=0b
Bits 26:24 = Bit location of Least Significant Output
Driver Strength bit in register = bit [5] = 101b

1COh Status, control |71h Bits 7:0 = Command used for write access =71h
1C1h and 65h Bits 15:8 = Command used for read access = 65h
configuration
1C2h registger map 05h Address of register where Output Driver Strength
DWORD-27 volatile bl.tS are located = 05h (Configuration Reg-4
non-volatile)
1C3h D5h Bits 31: 30 = Number of physical bits used to set
Output Driver Strength =3 bits=11b
Bit 29 = Reserved = 0b
Bits 28 = Bit is set/cleared by commands using
address=1b
Bit27=0b
Bits 26:24 = Bit location of Least Significant Output
Driver Strength bit in register = bit [5] = 101b
1C4h Status, control |00h Bits 7:0 = Reserved = 00h
1C5h and 00h Bits 15:8 = Reserved = 00h
configuration i i i
1C6h . AOh Bits 31:29 = Bit pattern to support Driver type 0 =45
register map Ohms = 000b
DWORD-28 ms=
(RBELTHR......)
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SFDP byte SFDP DWORD |Data Description
address name
1C7h 15h Bits 28:26 = Bit pattern to support Driver type 1 =30
Ohms=101b
Bits 25:23 = Bit pattern to support Driver type 2 =60
Ohms=011b
Bits 22:20 = Bit pattern to support Driver type 3=90
Ohms =010b
Bits 19:17 = Bit pattern to support Driver type 4 =N/A=
000b
Bit 16 = Reserved = 0b
1C8h Status, control |00h 02GT Address offset for volatile registers for die 2 =
1C9h and 0oh 08800000h
configuration
1CAh register map 80h
1CBh offsets for 08h
multi-chip SPI
memory
devices
DWORD-1
1CCh Status, control |00h 02GT Address offset for non-volatile registers for die 2
1CDh and ooh =08000000h
configuration
1CEh register map 00h
1CFh offsets for 08h
multi-chip SPI
memory
devices
DWORD-2
B XBRET SR EA

& 88 IR T —MIT ARG S IRF MBS N, ANSITIIENEERERXRE, X2EIEX
— &5 S RN UL RSN F R B R ECE T F S IR TR, SUTURMS M EENRN, FrE{ER

ER—1RSIE, BTEELRitIR,

ATIRABREPHNRXEESE, KT MSb B Lsb WIRFIREUA TEEE L, UEKREEERSIE:

+ CFR3V[3]-0=

BERN, 1=5—5

»  CFRIV[2]-0=/KEPE 4 KB SHBEKX, 1=TNEHE 4KB BX
REBUNERRSFEREMEEUNETSSELXEE (EFER) , EHIFFRErIRENERSEHSEEE
EXERHIHIRST, SFDP BXMUNSHRNZFHAENEEMUAS (BFK89) . AL SFOP SR
ERXMETET, ACEBKtURS A GEREMAS, K88 ZIFUTRIEAR,
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788 BXtE RS
Diel Die 2 Index value| Description
CFR3V[3] CFR1V[2] CFR3VI[3] CFR1V[2]
0 0 1 0 02h 4 KB sectors at bottom with remainder
256 KB sectors
1 0 0 1 09h 4 KB sectors at top with remainder 256
KB sectors
0 0 0 1 01h 4 KB sectors split between top and
bottom with remainder 256-KB sectors
1 0 1 0 0Ah Uniform 256 KB sectors
£ 89 JEDEC SFDPrev D, BXMGISHE
SFDP byte SFDP Dword name Data Description
address
1EOh JEDEC sector map FCh Die 1 Configuration Detect-1 Uniform 256 KB
1E1h parameter Dword-1 65h Sectors or Hybrid Sectors
H diel H Bits 31:24 = Read data mask = 0000_1000b: Select
1E2 Config. detect 1 FF bit 3 of the data byte for UNHYSA value 0 = Hybrid
1E3h 08h map with 4 KB parameter sectors 1 = Uniform
map
Bits 23:22 = Configuration detection command
address length = 11b: Variable length
Bits 21:20=RFU=11b
Bits 19:16 = Configuration detection command
latency = 1111b: variable latency
Bits 15:8 = Configuration detection instruction =
65h: Read any register
Bits 7:2=RFU=111111b
Bit 1 = Command Descriptor=0
Bit 0 = Not the end descriptor=0
1E4h JEDEC sector map 04h Bits 31:0 = Die 1 Address Value Configuration
1E5h parameter Dword-2 00h Register 3 (bit 3) = 00800004h
diel
1E6h i 80h
Config. detect 1
1E7h 00h
1E8h JEDEC sector map FCh Die 1 Configuration Detect-2 4 KB Hybrid Sectors
1E9h parameter Dword-3 65h on Top or Bottom
H diel b Bits 31:24 = Read data mask = 0000_0100b: Select
1A Config. detect 2 FF bit 2 of the data byte for TB4 KBS value
0=4 KB parameter sectors at bottom
1=4 KB parameter sectors at top
Bits 23:22 = Configuration detection command
address length = 11b: Variable length
(RBELTHR......)
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7< 89 (4%) JEDECSFDPrevD, BXBISTSHEER
SFDP byte SFDP Dword name Data Description
address
1EBh 04h Bits 21:20=RFU =11b
Bits 19:16 = Configuration detection command
latency = 1111b: variable latency
Bits 15:8 = Configuration detection instruction =
65h: Read any register
Bits 7:2=RFU=111111b
Bit 1 = Command Descriptor=0
Bit 0 = Not the end descriptor=0
1ECh JEDEC sector map 02h Bits 31:0 = Die 1 Address Value Configuration
1EDh parameter Dword-4 00h Register 1 (bit 2) = 00800002h
diel
1EEh . 80h
Config. detect 2
1EFh 00h
1FOh JEDEC sector map FCh Die 2 (DDP) Configuration Detect-1 Uniform 256
1F1h parameter Dword-5 65h KB Sectors or Hybrid Sectors
die2 ordie 4 Bits 31:24 = Read data mask = 0000_1000b:
1F2h Config. detect 1 FFh Select bit 3 of the data byte for UNHYSA value 0 =
1F3h 08h Hybrid map with 4 KB parameter sectors 1 =
Uniform map
Bits 23:22 = Configuration detection command
address length = 11b: Variable length
Bits 21:20=RFU=11b
Bits 19:16 = Configuration detection command
latency = 1111b: variable latency
Bits 15:8 = Configuration detection instruction =
65h: Read any register
Bits 7:2=RFU=111111b
Bit 1 = Command Descriptor=0
Bit 0 = Not the end descriptor=0
1F4h JEDEC sector map 04h Bits 31:0 = Die 2 Address Value Configuration
1F5h parameter Dword-6 0oh Register 3 (bit 3) = 08800004h
die2 ordie 4
1F6h . 80h
Config. detect 1
1F7h 08h
1F8h JEDEC sector map FDh Die 2 (DDP) Configuration Detect-2 4 KB Hybrid
1F9h parameter Dword-7 65h Sectors on Top or Bottom
die2 ordie 4 Bits 31:24 = Read data mask = 0000_0100b: Select
1FAh Config. detect 2 FFh bit 2 of the data byte for TB4 KBS value
0 =4 KB parameter sectors at bottom
1=4 KB parameter sectors at top
(FHELTR......
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SFDP byte SFDP Dword name Data Description
address
1FBh 04h Bits 23:22 = Configuration detection command
address length = 11b: Variable length
Bits 21:20=RFU =11b
Bits 19:16 = Configuration detection command
latency = 1111b: variable latency
Bits 15:8 = Configuration detection instruction =
65h: Read any register
Bits 7:2=RFU=111111b
Bit 1 = Command Descriptor=0
Bit 0 = End of Command Descriptor =1
1FCh JEDEC sector map 02h Bits 31:0 = Die 2 Address Value Configuration
1FDh parameter Dword-8 00h Register 1 (bit 2) = 08800002h
die2and die 4
1FEh _ 80h
Config. detect 2
1FFh 08h
200h JEDEC sector map FEh DDP Configuration Index 02h 4 KB sectors at
201h parameter Dword-9 02h bottom with remainder 256 KB
Config 0 header Bits 31:24 = RFU = FFh
202h 02h , ,
Bits 23:16 = Region count (Dwords -1) = 02h: Three
Bits 15:8 = Configuration ID = 02h, 4 KB sectors
bottom with remainder 256 KB
Bits 7:2=RFU=111111b
Bit 1 = Map Descriptor=1
Bit 1= not the end descriptor=0
204h JEDEC sector map F1h Region 0 of 4 KB sectors
205h parameter Dword-10 | Bits 31:8 = Region size (thirty-two 4 KB) = 0001FFh:
~06h Config0 o1h Region size as count - 1 of 256 Byte units =32 x 4
Region 0 KB sectors =128 KB Count =
128 KB/256 =512, value =count-1=512-1=511=
1FFh
Bits 7:4 = RFU = Fh Erase Type not supported =0/
supported=1
Bit 3 =Erase Type 4 support =0b ---Erase Type 4
is 256 KB erase and is not supported in the 4 KB
sector region
Bit 2 = Erase Type 3 support =0b ---Erase Type 3 is
not defined
Bit 1 = Erase Type 2 support =0b ---Erase Type 2 is
not defined
(RBETH......)
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* 89 (%) JEDEC SFDPrevD, FXMUSTBER
SFDP byte SFDP Dword name Data Description
address
207h 00h Bit 0 = Erase Type 1 support=1b ---Erase Type 1
is 4 KB erase and is supported in the 4 KB sector
region
208h JEDEC sector map F8h Region 1 of 128 KB sector
209h parameter Dword-11 | - Bits 31:8 = Region size = 0001FFh: Region size as
Config0 count - 1 of
20Ah _ 01h ,
Region 1 256 Byte units = 1 x 128 KB sectors = 128 KB Count
20Bh 00h = 128 KB/256 =512, value = count - 1=512 - 1=
511=1FFh
Bits 7:4 = RFU = Fh Erase Type not supported =0/
supported=1
Bit 3 = Erase Type 4 support = 1b ---Erase Type 4
is 256 KB erase and is supported in the 128 KB
sector region
Bit 2 = Erase Type 3 support =0b ---Erase Type 3 is
not defined
Bit 1 = Erase Type 2 support =0b ---Erase Type 2 is
not defined
Bit 0 = Erase Type 1 support = 0b --- Erase Type 1
is 4 KB erase and is not supported in the 4 KB
sector region
20Ch JEDEC sector map F8h Region 2 Uniform 256 KB sectors
20Dh parameter Dword-12 | - Bits 31:8 = 02GT Region size = OFFBFFh: Region
th Config0 Fah size as count - 1 of 256 Byte units = 1023 x 256
20 Region 2 KB sectors = 261,888 KB Count = 261,888KB/256
20Fh OFh =1,047,552, value=count-1=1,047,552-1=
1,047,551 = OFFBFFh
Bits 7:4 = RFU = Fh Erase Type not supported = 0/
supported=1
Bit 3 =Erase Type 4 support=1b ---Erase Type 4
is 256 KB erase and is supported in the 256 KB
sector region
Bit 2 = Erase Type 3 support =0b ---Erase Type 3 is
not defined
Bit 1 = Erase Type 2 support =0b ---Erase Type 2 is
not defined
Bit 0 = Erase Type 1 support=0b --- Erase Type 1
is 4 KB erase and is not supported in the 256 KB
sector region
210h JEDEC sector map FEh DDP Configuration Index 09h 4 KB sectors at Top
211h parameter Dword-13 09h with remainder 256 KB
Config1 Bits 31:24 = RFU = FFh
212h 02h
(RBELTR......)
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SFDP byte SFDP Dword name Data Description

address

213h Header FFh Bits 23:16 = Region count (Dwords - 1) = 02h:
Three regions
Bits 15:8 = Configuration ID = 09h: 4 KB sectors at
top with remainder 256 KB sectors
Bits 7:2=RFU=111111b
Bit 1 = Map Descriptor=1
Bit 0 = not the end descriptor=0

214h JEDEC sector map F8h Region 0 Uniform 256 KB sectors

215h parameter Dword-14 | -0 Bits 31:8 = 02GT Region size = OFFBFFh: Region

216h Config1 FBh size as count - 1 of 256 Byte units = 1023 x 256

Region 0 KB sectors = 261,888 KB Count =261,888 KB/256

217h OFh =1,047,552, value =count-1=1,047,552-1=
1,047,551 = OFFBFFh
Bits 7:4 = RFU = Fh Erase Type not supported =0/
supported=1
Bit 3 =Erase Type 4 support=1b ---Erase Type 4
is 256 KB erase and is supported in the 256 KB
sector region
Bit 2 = Erase Type 3 support =0b ---Erase Type 3 is
not defined
Bit 1 = Erase Type 2 support =0b ---Erase Type 2 is
not defined
Bit 0 = Erase Type 1 support =0b --- Erase Type 1
is 4 KB erase and is not supported in the 256 KB
sector region

218h JEDEC sector map F8h Region 1 of 128 KB sector

219h parameter Dword-15 | Bits 31:8 = Region size = 0001FFh: Region size as

1Ah Config1 o1h count - 1 of 256 Byte units = 1 x 128 KB sectors =

Region 1 128 KB Count =128 KB/256 = 512, value = count -

21Bh 00h 1=512-1=511=1FFh
Bits 7:4 = RFU = Fh Erase Type not supported =0/
supported=1
Bit 3 =Erase Type 4 support=1b ---Erase Type 4
is 256 KB erase and is supported in the 128 KB
sector region
Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is
not defined
Bit 1 = Erase Type 2 support =0b ---Erase Type 2 is
not defined
Bit 0 = Erase Type 1 support = 0b --- Erase Type 1
is 4 KB erase and is not supported in the 4 KB
sector region
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SFDP byte SFDP Dword name Data Description
address
21Ch JEDEC sector map Flh Region 2 of 4 KB sectors
21Dh parameter Dword-16 [ Bits 31:8 = Region size (thirty-two 4 KB) = 0001FFh:
Config1 Region size as count - 1 of 256 Byte units =32 x 4
21Eh Region 2 01h KB sectors = 128 KB Count = 128 KB/256 = 512,
21Fh 00h value=count-1=512-1=511=1FFh
Bits 7:4 = RFU = Fh Erase Type not supported =0/
supported=1
Bit 3 =Erase Type 4 support =0b ---Erase Type 4
is 256 KB erase and is not supported in the 4 KB
sector region
Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is
not defined
Bit 1 = Erase Type 2 support =0b ---Erase Type 2 is
not defined
Bit 0 = Erase Type 1 support=1b ---Erase Type 1
is 4 KB erase and is supported in the 4 KB sector
region
220h JEDEC sector map FEh Configuration Index 01h 4 KB sectors split
parameter Dword-17 between Bottom and Top with remainder 256
221h 01h
Config2 KB
222h Header 04h Bits 31:24 = RFU = FFh
223h FFh Bits 23:16 = Region count (Dwords - 1) = 04h: Five
regions
Bits 15:8 = Configuration ID = 01h: 4 KB sectors
split between bottom and top with remainder
256 KB sectors
Bits 7:2=RFU=111111b
Bit 1 = Map Descriptor=1
Bit 0 = not the end descriptor=0
224h JEDEC sector map F1h Region 0 of 4 KB sectors
225h parameter Dword-18 | ___ Bits 31:8 = Region size (thirty-two 4 KB) = 0001FFh:
Config 2 Region size as count - 1 of 256 Byte units =32 x4
226h Region 0 01h KB sectors = 128 KB Count = 128 KB/256 = 512,
value =count-1=512-1=511=1FFh
Bits 7:4 = RFU = Fh Erase Type not supported =0/
supported=1
Bit 3=Erase Type 4 support = 0b ---Erase Type 4
is 256 KB erase and is not supported in the 4 KB
sector region
Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is
not defined
Bit 1 = Erase Type 2 support =0b ---Erase Type 2 is
not defined
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SFDP byte SFDP Dword name Data Description
address
227h 00h Bit 0 = Erase Type 1 support=1b ---Erase Type 1
is4 KB erase and is supported in the 4 KB sector
region
228h JEDEC sector map F8h Region 1 of 128 KB sector
29h parameter Dword-19 FFh Bits 31:8 = Region size = 0001FFh: Region size as
Config 2 count - 1 of 256 Byte units =1 x 128 KB
22Ah Region 1 Olh sectors =128 KB Count = 128 KB/256 = 512, value
=count-1=512-1=511=1FFh
22Bh 00h Bits 7:4 = RFU = Fh Erase Type not supported =0/
supported=1
Bit 3=Erase Type 4 support=1b ---Erase Type 4
is 256 KB erase and is supported in the 128 KB
sector region
Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is
not defined
Bit 1 = Erase Type 2 support =0b ---Erase Type 2 is
not defined
Bit 0 = Erase Type 1 support = 0b ---Erase Type 1
is 4 KB erase and is not supported in the 4 KB
sector region
22Ch JEDEC sector map F8h Region 2 Uniform 256 KB sectors
>20h parameter Dword-20 = Bits 31:8 = 02GT Region size = OFF7FFh: Region
Config 2 size as count - 1 of 256 Byte units = 1022 x 256
22Eh Region 2 F7h KB sectors = 261,632 KB Count =261,632/256
KB/256
22Fh OFh =1,046,528, value=count-1=
1,046,528 - 1=1,046,527 = OFF7FFh
Bits 7:4 = RFU = Fh Erase Type not supported =0/
supported=1
Bit 3 =Erase Type 4 support=1b ---Erase Type 4
is 256 KB erase and is supported in the 256 KB
sector region
Bit 2 =Erase Type 3 support =0b ---Erase Type 3 is
not defined
Bit 1 =Erase Type 2 support=0b ---Erase Type 2 is
not defined
Bit 0 = Erase Type 1 support=0b --- Erase Type 1
is 4 KB erase and is not supported in the 256 KB
sector region
230h JEDEC sector map F8h Region 3 of 128 KB sector
parameter Dword-21 Bits 31:8 = Region size = 0001FFh: Region size as
231h Config2 FFh count - 1 of 256 Byte units =1 x 128 KB sectors =
232h Region 3 01h
(RBELT!......
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10 23 fF4RIR
7< 89 (4%) JEDECSFDPrevD, BXBISTSHEER
SFDP byte SFDP Dword name Data Description
address
233h 00h 128 KB Count =128 KB/256 =512, value = count -
1=512-1=511=1FFh
Bits 7:4 = RFU = Fh Erase Type not supported =0/
supported=1
Bit 3 =Erase Type 4 support=1b ---Erase Type 4
is 256 KB erase and is supported in the 128 KB
sector region
Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is
not defined
Bit 1 = Erase Type 2 support =0b ---Erase Type 2 is
not defined
Bit 0 = Erase Type 1 support = 0b ---Erase Type 1
is 4 KB erase and is not supported in the 4 KB
sector region
234h JEDEC sector map F1h Region 5 of 4 KB sectors
235h parameter Dword-22 | oy Bits 31:8 = Region size (thirty-two 4 KB) = 0001FFh:
236h Config 2 o1h Region size as count - 1 of 256 Byte units =32 x 4
Region 5 KB sectors = 128 KB Count = 128 KB/256 = 512,
237h 00h value=count-1=512-1=511=1FFh
Bits 7:4 = RFU = Fh Erase Type not supported =0/
supported=1
Bit 3 = Erase Type 4 support =0b ---Erase Type 4
is 256 KB erase and is not supported in the 4 KB
sector region
Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is
not defined
Bit 1 = Erase Type 2 support =0b ---Erase Type 2 is
not defined
Bit 0 = Erase Type 1 support=1b ---Erase Type 1
is4 KB erase and is supported in the 4 KB sector
region
238h JEDEC sector map FFh Configuration Index 0Ah Uniform 256 KB sectors
239h parameter Dword-23 |, Bits 31:24 = RFU = FFh
»3Ah Config 3 0oh Bits 23:16 = Region count (Dwords -1) = 00h: One
Header region
238h FFh Bits 15:8 = Configuration ID = 0Ah: Uniform 256 KB
sectors
Bits 7:2=RFU = 111111b
Bit 1 = Map Descriptor=1
Bit 1=The end descriptor=1
23Ch JEDEC sector map F8h Region 0 Uniform 256 KB sectors
parameter Dword-24

(REAKTR......)
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10 23 fF4RIR

* 89 (%) JEDEC SFDPrevD, FXMUSTBER

SFDP byte SFDP Dword name Data Description

address

23Dh Config3 FFh Bits 31:8 =02GT Region size = OFFFFFh: Region size
23Eh Region 0 FEh as count - 1 of 256 Byte units = 1024 x 256 KB

sectors =262,144 KB Count =262,144 KB/256 =
233Fh OFh 1,048,576, value = count - 1=1,048,576 - 1 =
1,048,575 =FFFFFh

Bits 7:4 = RFU = Fh Erase Type not supported =0/
supported=1

Bit 3=Erase Type 4 support=1b ---Erase Type 4 is
256 KB erase and is supported in the 256 KB

sector region

Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is
not defined

Bit 1 = Erase Type 2 support =0b ---Erase Type 2 is
not defined

Bit 0 = Erase Type 1 support=0b --- Erase Type 1 is
4 KB erase and is not supported in the 256 KB
sector region

10.2 HEm s 1D
£ 90 HiEr 41D
Byte address Data Description
00h 34h Manufacturer ID for Infineon
01h 2Ah (HL-T) / 2Bh (HS-| Device ID MSB - Memory Interface Type
T)
02h 1Ch Device ID LSB - Density
03h OFh ID Length - number bytes following. Adding this value to the
current location of 03h gives the address of the last valid location
in the ID legacy address map.
04h 00h (Default Physical Sector ArchitectureThe HS/L-T family may be configured
Configuration) with or without 4 KB parameter sectors in addition to the uniform
sectors.
00h = Uniform 256 KB Sectors
05h 90h (HL-T/HS-T Family ID
Family)
10.3 ME—234 1D
+o1 ME—2%F 1D
Byte address Data Description
00h to 07h 8-Byte Unique Device ID 64-bit unique ID number
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DIMENSIONING AND TOLERANCING METHODS PER ASME Y14 561994
ALL DIMENSIONS ARE IN MILLIMETERS.
BALL POSITION DESIGNATION PER JEPSS, SECTION 3, SPP.20.

" ENTS THE SOLDER BALL GRID PITCH.

SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE D" DIRECTION.
SYMBOL “ME™ I3 THE BALL MATRIX SIZE IN THE “E” DIRECTION.
MIS THE NUMBER OF POPULATED SOUDER BALL POSITIONS FOR MATRIX SIZE MD X ME

& DIMENSION 5" 15 MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.
A “S0° AMD “SE” ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.

WHEN THERE 15 AN DD NUMBER OF SOLDER BALLS 1N THE OUTER ROW “50° Of “SE° =0,

WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "S0r = oD/2 AND "SE™ = eE/2.

& "+"MDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.

A A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK. METALLIZED MARK INDENTATION

DIMENSIONS BTRe
e MIN. NOM. MAax 1
A - 12 &
" 020 : - g
) B.00 BSC
E 8.00 BSC :
o1 4,00 BSC B
1 4,00 B5C
) 5
ME 5
N k)
@b 0.35 o4 [ aas
oE 1.00 BSC
) 100 BSC
50 0.00 BSC
SE 0.00 B5C

DR OTHER MEANS.
10. JEDEC SPECIFICATION NO. REF: NiA

002-24801 Rev. "A

<] 83

Datasheet

24-ball BGA (8 x 8 x 1 mm) VAC024 ¥13E5MFZ (PG-BGA-24)
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12iTHiER
12 ITHER
12.1 T HmS

TTER RS BT BERASTK:

infineon

S25HL 026 T DP B H | 05 ©

Packing type
0=Tray

1=Tube
3=13"Tape and reel

L———» Model number

——— > Temperature range
| = Industrial (-40°C to +85°C)
V =Industrial Plus (-40°C to +105°C)

———— > Package material
H =Halogen-Free, Lead (Pb)-free

—» Package type
B =24-ball 5 x 5 BGA, 1.0 mm pitch

» Perfomance

DP =133 MHz SDR and 66 MHz DDR

DZ =133 MHz SDR and 83 MHz DDR

FA =166 MHz SDR and 102 MHz DDR

» Technology
T =45-nm MIRRORBIT™ Process Technology

» Density

02G=2Gb

» Device family
S25HL 3.0 V SEMPER ™ Flash Quad SPI
S25HS 1.8 V SEMPER™ Flash Quad SPI

05 =8x 8 mm package, stacked 1 Gb die, 4 byte addressing
15 =8 % 8 mm package, stacked 1 Gb die, 3 byte addressing

A= Automotive, AEC-Q100 grade 3 (-40°C to +85°C)
B = Automotive, AEC-Q100 grade 2 (-40° C to +105°C)
M = Automotive, AEC-Q100 grade 1 (-40°Cto +125°C)

= 84 ITBiER
SR EEEI www.infineon.com_ERIEIRFEF ZFHIU THEEZ 155,

12.1.1 BEMAE — nESER

BRASYIHT I EZFRIZBMREE. NEBIMIEASHAIRMH THREMELNAS,

FE TSI HEERR,.
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792 BRAEE —ESE (BFH)
Base ordering |Spee |Packag [Temper |[Model |Packing |Orderingpartnumber |Package marking
part number |d eand |ature number | type (x = Packing type)
opti |materi |range
on als
S25HL02GT DP BH \" 05 0,3 S25HL02GTDPBHVO5x | 25HL02GTPV05
15 S25HL02GTDPBHV15x | 25HL02GTPV15
FA v 05 S25HL02GTFABHVO05x  [25HL02GTFV05
15 S25HL02GTFABHV15x  [25HL02GTFV15
S25HS02GT DP BH v 05 0,3 S25HS02GTDPBHV05x  |25HS02GTPV05
15 S25HS02GTDPBHV15x  [25HS02GTPV15
FA \" 15 S25HS02GTFABHV15x 25HS02GTFV15
792 BRAEE —ESFER (BERAHEE)
Base ordering |Spee |Packag [Temper |[Model |Packing |Orderingpartnumber |Package marking
part number |d eand |ature number | type (x = Packing type)
opti |materi |range
on als
S25HL02GT DP BH I 05 0,3 S25HLO02GTDPBHIO5Sx [ 25HL02GTPIOS
15 S25HLO02GTDPBHI15x [ 25HL02GTPI15
DZ I 05 S25HL02GTDZBHIO5x | 25HL02GTZI05
15 S25HL02GTDZBHI15x |25HL02GTZI15
DZ v 05 S25HL02GTDZBHV05x | 25HL02GTZV05
15 S25HL02GTDZBHV15x | 25HL02GTZV15
FA I 05 S25HL02GTFABHIO05x 25HLO2GTFI05
15 S25HL02GTFABHI15x 25HL02GTFI15
S25HS02GT DP BH I 05 0,3 S25HS02GTDPBHI0O5x | 25HS02GTPI0S
15 S25HS02GTDPBHI15x |25HS02GTPI15
DZ I 05 S25HS02GTDZBHIO5x  |25HS02GTZI05
15 S25HS02GTDZBHI15x |25HS02GTZI15
FA I 05 S25HS02GTFABHI05x 25HS02GTFI05
15 S25HS02GTFABHI15x 25HS02GTFI15
Vv 05 S25HS02GTFABHVO05x 25HS02GTFV05
12.1.2 BREE — "ELR/AEC-Q100
TRINE TRREAELR/AEC-QL00 1A1IE#1+5Z'J$tt£Iﬂ£LEE’JEE§o ZREEEMASHATMEH. X
WIMSEAHSNIRMEH TRSMELHNAS, BEIEHMINEERR.

{9 AEC-Q100 £ /™= SRt A F= Zh 4 it EFZ R

Datasheet

(PPAP) #¥,
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127TER

RTH

T8 1S0/TS-16949 tR/EM R RN AN~ RN MES PPAP
AEC-Q100 £ ™= mBVHIETHIE R AT RS 1S0/TS-16949 FYEK,

afineon

£ & {ERM AEC-Q100 &= G 3E

ST ARFENG 1S0/TS-16949 tRHERVREIHN A, A ERHEARS PPAP ZH5HY AEC-Q100 &/ Ao
=94 BMASE - 5ESR/AEC-Q100 (BF=H)
Product Spee |Packag |Temper [Model |Packing |Product Package marking
d eand ature number|type (x = Packing type)
opti |materia |range
on ls
S25HLO2GT DP BH B 05 0,3 S25HL02GTDPBHBO5xX | 25HL02GTPBO5
B 15 S25HL02GTDPBHB15x | 25HL02GTPB15
M 05 S25HL02GTDPBHMO05x |25HL02GTPMO05
Dz B 05 S25HL02GTDZBHBO5x |25HL02GTZB05
M 05 S25HL02GTDZBHMO5x |25HL02GTZMO05
S25HS02GT DP B 05 S25HS02GTDPBHBO5x | 25HS02GTPBO05
M 05 S25HS02GTDPBHMO05x |25HS02GTPMO05
DZ B 05 S25HS02GTDZBHBO5x | 25HS02GTZB05
M 05 S25HS02GTDZBHMO5x | 25HS02GTZMO05
FA B 05 S25HS02GTFABHBO5xX |25HS02GTFBO5
=95 EMAE — AESR | AEC-Q100 (BELRHE)
Product Spee |[Packag |Temper [Model |Packing |Product Package marking
d e and ature number | type (x = Packing type)
opti |materia [range
on ls
S25HL02GT DP BH A 05 0,3 S25HL02GTDPBHAO5x | 25HL02GTPA05
FA A S25HL02GTFABHAO5x | 25HL02GTFAQ5
B S25HL02GTFABHBO5x |25HL02GTFBO05
M S25HL02GTFABHMO5x | 25HL02GTFMO05
S25HS02GT DP BH A 05 0,3 S25HS02GTDPBHAO5x | 25HS02GTPAO5
FA A S25HS02GTFABHAO5x | 25HS02GTFAQ05
M S25HS02GTFABHMO5x | 25HS02GTFMO05
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BITiER

BiTiER

Document Date Description of changes

revision

*H 2019-08-02 Finalizing Document for S25HL02GT for V = Industrial Plus (-40°C to +
105°C) and B = Automotive, AEC-Q100 Grade 2 (-40°C to +105°C)
devices.

* 2020-01-20 Updated Table 85 for HS-T tpu, tEXTDPD, trH ,tRESET, tEEs, tDIC?RATES, tsec.

Updated section JEDEC SFDP Rev D.

Updated section Clear ECC Status Register transaction.
Updated 1-1-1 transaction table, 4-4-4 transaction table.
Updated Table 90 Byte Address 04h.

Updated section Ordering part number.

*J 2020-05-01 Updated Multi-chip package (MCP) device behavior and software
modifications from monolithic device, Configuration 2: Two region
selection - One long retention region and one high endurance region,

and Ordering information.

Updated Table 14, Configuration Register 2 (CFR2x), 1-1-1 transaction
table, Table 83, table “DC Characteristics 4 Gb Device”, Table 85, Table

87, Table 93, and Table 95.

*K 2020-06-24 Replaced “DDP” with “2 Gb” in heading; updated Table 83 (updated
caption only) under DC characteristics 2 Gb device (all temperature
ranges).

Replaced “QDP” with “4 Gb” in heading; updated table “DC

Characteristics 4 Gb Device” under DC Characteristics 4 Gb Device (All
Temperature Ranges).

Updated Table 85 under Timing characteristics.

Updated Package diagram.

Added Note “ZSC024 POD is for 2 Gb device only, for 4 GB POD
contact factory.” and referred the same note in Figure 83.
Updated Ordering information:

Replaced “80 MHz” with “83 MHz” under Speed under Ordering part
number.

Updated Table 92, Table 93 under Valid combinations — standard grade.

Updated Table 95 under Valid combinations — automotive grade/
AEC-Q100.
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BITiER

Document Date Description of changes

revision

*L 2020-11-25 Added Table 4 (Bottom Thirty-two 4KB Sector table).
Added 2..
Updated to WRENV_0_0 (50h) to WRENB_0_0 (06h) and WRENV_0_0
to WRENB_0_0.

Added text in Read SDR and DDR Quad I/0O transaction and Read QPI
SDR and DDR transaction.

Removed Write Enable for Volatile Registers section.

Updated Related and Quad SPI Transactions for Configuration
Register 4 in Table 29.

Removed WRENV in Table 32, Table 35, Table 72, and Table 76.
Updated description for EATV[31:0] in Table 56.

Updated description for ASPO[2] in Table 57.

Updated data and description for 1Bh SFDP Byte Address in Table 86.

Updated CFR3N[3] and CFR1N[2] to CFR3V[3] and CFR1V[2] in Sector
map parameter table notes.

Updated DDP Sector Map Index: Renamed dies, updated register and
index values in Table 88.

Updated QDP Sector Map Index: Removed Die 2 and Die 3, renamed
dies, updated register and index values in table “QDP Sector Map
Index”.

Removed Die 3 and 4 parameters and updated sector map
parameters in Table 89.

Added Errata section.
*M 2021-05-26 Updated Ordering part number.
Updated Valid combinations — standard grade.

Updated Figure 83 (spec 002-24801 - Rev. ** to Rev. *A) in Package
diagram.

Deleted Errata section.

Updated Copyright information in Sales, Solutions, and
Legal Information page.

*N 2022-01-28 Migrated to Infineon template.
Post to external web.

*0 2022-12-08 Updated Features:
Updated Write:

Added Enter 4 Byte Address Mode.

Added Exit 4 Byte Address Mode.

Updated Write transactions related registers and transactions:
Updated Table 32.

Updated Electrical characteristics:
Updated AC test conditions:

Updated Table 84.

Updated Device identification:

Updated JEDEC SFDP Rev D:

Updated JEDEC SFDP Rev D header table:
Updated Table 86.
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EiTieR

Document Date Description of changes

revision

*P 2024-03-22 Updated Multi-chip package (MCP) device behavior and software

modifications from monolithic device:
Updated description.

Updated Registers:

Updated Configuration Register 3 (CFR3x):
Updated Table 51.

Updated Ordering information:

Updated Ordering part number:

Updated Valid combinations — automotive grade/AEC-Q100:
Updated Table 94.

Updated to new template.

Completing Sunset Review.

*Q 2024-09-04 Updated Document Title to read as “S25HS02GT, S25HL02GT, 2 Gb
SEMPER™Flash Quad SPI, 1.8 V/3.0 V”.

Removed 4 Gb MCP device related information in all instances across
the document.

Updated Ordering information:

Updated Ordering part number:

Updated valid combinations.

Updated Valid combinations — standard grade:
Updated Table 92.

Updated Table 93.

Updated Valid combinations — automotive grade/AEC-Q100:
Updated Table 94.

Updated Table 95.

Post to external web.

*R 2024-10-28 Restored the revision history table from *H.

*S 2025-07-22 Template update.

Updated footnotes numbers.

Updated Table 85.

Updated the package marking on the last device in Table 92.
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