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MRERES

SR SRETEE
- TAkgk (-40°C ~+85°C)
- BM TR (-40°C ~ +105°C)
- ZE4R, AEC-Q1003 4% (-40°C ~+85°C)
- ZE4R, AEC-Q1002%Rk (-40°C ~+105°C)
- K, AEC-Q1001%%k (-40°C~+125°C)

O
- 24K BGA6 X8 =K

1 B R 45
&1 R AIRENE

Transaction :gii:tei:i;?é;scsles) Clock rate (MHz) MBps

SPI Read 0 50 6.25

SPI Read Fast 10 166 20.75

Octal Read SDR (HS-T) 16 166 166

Octal Read SDR (HL-T) 14 166 166

Octal Read DDR (HS-T) 23 200 400

Octal Read DDR (HL-T) 20 166 332
2 HAE \HIEFRESE

Operation KBps

256B Page programming (4 KB Sector / 256 KB Sector) 595/533

512B Page programming (4 KB Sector / 256 KB Sector) 753 /898
256KB Sector Erase 331

4KB Sector Erase 95
*3 BRY B AHFE

Operation HL-T current (mA) HS-T current (mA)
SDR Read 50 MHz 10 10

SDR Read (Octal) 75 (166 MHz) 75 (166 MHz)
DDR Read (Octal) 75 (166 MHz) 156 (200 MHz)
Program 50 50

Erase 50 50

Standby 0.014 0.011

Deep Power Down 0.0022 0.0013
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HIETEM

BiETENE

*xa B N/EER (PE) THA M - BT A (256KB BX)
. . Minimum PE cycles . .. .
Sectors in partition Minimum retention time Unit
256-Mb products
128 (Default for 256Mb devices) 512,000
28 112,000 2 Years
24 96,000
20 80,000
AR R APRHNENEMAMS X,
xS BN/BRMAY - KEERKFSX (256 KB BX)
Minimum PE cycles Minimum retention time Unit
500 25 Years
AR /EARHNEITEX,
&6 BN/EBRMAY 4 KB BXMIEZ K IEFFHMET
. . . Minimum .
Flash memory type Minimum cycles Unit retention time Unit
500 25
300,000
Program/Erase cycles per 4KB Note It is required to restr]ct the
sector power loss events to 300 times per 2
sector during program or erase
operation to achieve the
mentioned endurance cycles.
Program/Erase cycles per PE cycles Years
Persistent Protection Bits (PPB)
array or non-volatile register
array 500 25
Note Each write transaction to
a non-volatile register causes a
PE cycle on the entire non-
volatile register array.
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7L R B R BT T (B 3T v eveeeeeeeeeeeeeeeeeee e e eeeeeeee e e e seseeeetaseseseseseetaeaeeeeeeseeeaeasaeeseseseaea e eaeseaseneasasaeaseseneatasasasanenenens 135
72 BT L ettt ettt ettt ettt e e et e a e aene e e e e et ettt et et et et et et et et et et eaeaeeeaeaeneneneneaeneneaeeaeas 135
T2 L BB ER R ..ottt ettt et ettt ettt et s e st et et ese et et ese st et esesest et ereneteteseseananas 135
7. 2.2 TR ST ettt ettt ettt ettt ettt eae et ettt ettt et et et et et et esesesenenenenereneneneneneanaeas 135
7.3 B BT ettt ettt ettt ettt ettt a et a e a e ae e ae ettt ettt ettt et et et eseseseneneneneneneneneneneaeaens 136
T B R R ettt a ettt e e e et ettt et e e e e ettt e e e e et ettt e a e e e e ettt e e e aeeat et e e e enaeens 136
7 T BT I ettt ettt e ettt et e eaee et et e e e e e e e et ettt eeeeeee et e e e neaeeet et e eeeeeaetat e e e enenanens 136
70 B T ettt ettt ettt e e ettt e e e e e et ettt e e e e ae e ettt e e e e e et et e e e neaeeet et eeeeeaetat e e e enenanens 137
7. L BN B B AT I ettt ettt ettt s e et et e e et a e e ettt eeae e et et et e e seneeeeanesaeseneaeeetataeaenenneeeas 137
7.6.2 ELTAFME (FRTEEESEEED oottt tete e e ee et s e e eeeatas e e seseeseasesaeseneanestasasaenesnesens 138
7.7 AT IR B0t ettt ettt ettt et et et a e e e ettt eeae e et et et e s neeetasesaeneneaneatateeaenenneeeas 141
Y N2 = R 142
. L B B TTE ettt ettt et et ettt e e e e et et et e e et e e et et e e e e e eeeeat et eaeaeeeeetataeaeaeeeeseneannaes 146
. L. L B B T TR T o ettt et a ettt e ettt et e e et ettt e e eeeene et e e e eeeetataearaeeseseneannaes 146
B L2 BUTF B EE T ...ttt ettt ettt ettt a et e e et et et e s eeeeet et e eneaeeeteseneneeeeeeananas 146
B L3 BT EHT R ..ottt ettt ettt et ettt et ettt et e s eseseseseneaeneneneneneae ettt et etet et et eseseeeseaeaenenenan 147
B LA THINFIIEEETIR .ottt ee et ettt s e eeeet et eaeseseeseessaeaeseeseseasasaeneseaseessaeneneseeseasanans 147
O B A RT  eeeeeeeieeiieieiiiiieeeeeeeeeeeeessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssssssssssnnnne 149
9.1 JEDEC SFDP ROV Dottt eee e e e e see e e seeseseseasesessaseseseseseaseseesaseseasesessasesessasesesaseseaseseasaseseasaseneasasees 149
9.1.1 JEDEC SFDP REV D MITZAZR .ottt ee ettt ee e e eeeeeeassaee st seseeeasaseseseseneaeasaeaseseseasassaseseseneasasas 149
0.2 B T B A BB 1D ettt ettt et et e ae e e et s e s ae e ettt e st eeeeee e eaeseeee et et aeaeneseseeessaeneneneeeeatanas 170
0 3 BB ID ettt ettt ettt et et ettt e et e s e s e s et et et e et et etens et et esese b et erenetesesenetanes 170
O =12 Nt 171
IR N 2L = RS 172
1L L BB BB — B R R ettt ee e et et ee e et e ee e ettt e eeeeeee et eeeeese ettt e eeneneaeaearanneen 173
11.2 BB E — ZEFRZE/AEC-QL00 ... eeeeeeeeeeeeseseesesseseseseseasasaseeeseseasasaseseseseseassesesesessassasaseees 173
BITIE IR eeeeeeeieeiiiirrreeeeeeeeeeeessssssseeeeesssesssssssssesessssssssssssssssessssssssssssssssssessssssssssssssssessesssssssssnsnnns 174
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256Mb SEMPER™ [N7ET7E L5 Infil‘leon

J\&#¥0O, 1.8v/3.0V
5|l D RS SR

1 5D HmNESHER

1 2 3 4 5
' s 7 s s>
A ’ DNU \ l DNU \ IRESET# { INT# \
\ I\ I\ I\ ]
N_7 N4 N_7 N_7
R VAR R Al VAR

B [ bnu [ ¢k \ [ Vss [ Vee ) [ onu
] \ ] \ ] \ ] \ ]
~_7 ~N_7 ~N_7 ~N_7 N_7
R VAR R s 7
c [ Ve \ [ cs# [ bs \ [ paz [ bnu \
\ / I\ I\ I\ ]
~_7 ~_7/ ~_7 ~_7 ~_7
R VAR R VAR VA

D l Veca \ l DQ1 \ l DQo0 I DQ3 { DQ4
\ ! / / \ / \ ]
~_7 ~_7 ~_7 ~_/ ~_~
R VAR R Al VAR
E [ par [ oas | l bas [ Veca A [ Vo )
\ / \ / \ / \ / \ ]
N_7 ~N_7 N_7 ~N_7 ~N_7

Top View

v

= 1 24 Ik BGA 3|1 A g B Y

AR
1. MREAEFBRAE A, BGAIRENNEFSRMARERTIT. WRIFEEKIIEIREE 150°C LEEET,

HEM/RHIETBEARIRERE,
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256Mb SEMPER™ [AJ1Z T 17 i 28

J\&#¥0O, 1.8v/3.0V
5|l D RS SR

&1 5 SR

Symbol

Type

Mandatory
| optional

Description

CS#

CK

Input

DS

Output

DQJ7:0]

Input/
Output

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 it in 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 put in high impedance state.
On parts where the pin configuration offers a dedicated RESET# pin, it
remains active when CS# is HIGH.

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.

Read Data Strobe (DS). DS is used for data read operations only
and indicates output data valid for SDR/DDR modes. During a
read transaction while CS# is LOW, DS toggles to synchronize
data output until CS# goes High.

Serial Data (DQ[7:0]). Bidirectional signals that transfer command,
address and data information.

Legacy (x1) SPI Interface. DQ[0] is an input (SI) and DQ[1] is an
output (SO).

Octal (x8) Interface. DQ[7:0] are input and output.

RESET#

Input
(weak
pull-
up)

INT#

Output
(Open
Drain)

Optional

Hardware Reset (RESET#). When LOW, the device will self initialize
and return to the array read state. DS and DQ[7:0] 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.

System Interrupt (INT#). When LOW, the device is indicating that
an internal event has occurred. This signal is intended to be used as
a system level interrupt for the device to indicate that an on-chip
event has occurred. INT# is an open-drain output. The
recommended pull-up resistor for the INT# outputs is 5 kQ to 10 kQ2.

Power
supply

Ground
supply

Mandatory

Core Power Supply

Input / Output Power Supply

Core Ground

Input / Output Ground

Do Not Use

Datasheet
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256Mb SEMPER™ AJTZT\ 171528 o ..
J\&3Z0O, 1.8v/3.0V (Inflneon :

EOELR
2 BEOER
2.1 Bk

SEMPER™ [A1Z12 B2/ \LX BRI~ SR & JEDEC JESD251 eXpanded SPI (xSPI) #SEAYE & CMOS,
MIRRORBIT™ NOR ZE#77f#28F. SEMPER™ AFEXFE2s T ANIIREL £Mikit, &HTF 1S0 26262 trkE#H
1THAR, @I ASIL-BFLRINEH RS ASIL-D F4R.

A/ \KIE IR R SEMPER™ (NTFETEE23 BT 2%/ \ &R 9M&IE O (OPI) LA Legacy x 1 SB1THM&EIE (SPI),
mNEOETBRTEREGS, ML TEOEZRESHEE. SPIX#F SDR, T OPI [EAYz#F SDR
DDR,

M HFIZEURERH L EMM, FEEFAI UEENERANEHAHEMH 5. BIEHKMENTTIREY,
&R M4 R A& 7] LURENEE N Z6EFES

BNFESBAUMIRMRRESA—NIZIE 1. FIERESKZEE1 (BREF) BRAEE0 (BBEF) . R
BIEBRRIEA BERBARTFENIM 0 B 1, BRI TIFITTEERBX (4 KB TE 256 KB) HITIEERIZ(E,

SEMPER™ N EERSR It RIBNBXME, itz eBEn] LA E N5 —8Y 256 KB BBXFE5!, tWeJLIECE
NRBEE 1, HEF 321 4KB BXOETEINZHESL, MERNBX 2N 256 KB, HELENESH
B2, HH 3214 KB BXEMEMEKI Z BTN EEEZH, MERNBX2EB 256 KB,

EEANBNIRERREERNTI S NEFZALEN 256 FTE 512 F 1, 512 FHEINRHESNEAETE,

l Power management I

\ Y \ A

—bl Address register l—b
Embedded ‘
cK > microcontroller
cs# > ‘ Ece
RESET# > _ Control Logic (SECDED)
o (HIC/EAC)
SI/DQO0 = >
SO /DQl1 = > |—|
/e »| Program buffer > MIRRORBIT
DQ2 = > L= | memory array
Input/ Interface
DQ3 = »| output CRC ET—— —
drivers < Read buffer <
DQ4 = > L |
DQ5 = > Data integrity
< DS generation check
DQ6 = - I |

DQ7

DS | | Secure silicon region
INT# < Clock SFDP and IDs
> > Registers
| Reset control |
2 ZEEE
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256Mb SEMPER™ AJTZT\ 171528 o ..
J\&3Z0O, 1.8v/3.0V (Inflneon :

EOMR

Ao & Qctal SPI OB SEMPER™ (NFEFiEzsH ZMBA24HM, BF 1.8V H 3.0 VIZ0FH 1/0 BIEEIR,

BHIEHIZE S RN HITHIR{EX, Host Interface Controller (EMIZEOIEHIZE, HIC) FIEmbedded
Algorithm Controller (BRATVEEITHIZS, EAC) o HIC MITRHRANNESEYF, HIREZTERDHL,
LSER S ENMARAB RS NEIEE . HIC TEIREUE RIS %5 L FiFrE AU AR T P AV SR 3§
BN E ittt EESE S\ EAC IETEEER M, &F1 EAC IR LINE NZ . EACEENZREE
ERSHEMEBINEGIEIETHEY, HRITHEXIBRAREE,

BEXEMERETIPIEZ R MR, SERTERNIRERY, XLERERITAOBRARXEZE (EA) . X
LEEATT R MR FNERRY EAC SREIE, FEIAMITEMRFIEIENE AR, ENNRFFIESRIEENE
NTF2 R, EACEWIESATRITIBEXENSRUTMIES, HE EARITHEREREER.

BT 3RHIAY SPI {55 CK. CS#. SI/DQO. SO/DQ1 I DQ[7:2] 4b, BB/ \L&iZO23FHY SEMPER™ (AT
NTEESRILEIE RESET#. DSH INT# {55, RESET# MIKEETFEIS B ARG FES IR EZIRNER
BBE (i (POR) BAEMBINKS, #IEXE (DS) EiEaGSEFRmiAESHEMIERSL, FEERSA
BEME L S BT P MR IRER R B, INT# B—MRIRFREL, alASGFEEREEH—IDFPEES,
LB R ERIESIZFRR AR MICIRRSERAMBERS, FIEREEBIRERENEI IR
(ECC)o

%% Endurance Flex ZRIEF R AL T A REEBIRIBERIE N AR EH] NOR WFES A MM EIBGREF
5, FEEXEMAMFIKEZNENSX, RBHESE 100 FRUENESEIFE 25 FRISIBRE N
i8],

Ao/ \L&iZ 2348 SEMPER™ AERE 2B 7EE (523 P55 B NARE 4 A ER N TUINBRLY $850 R 155
RN E, RIS, 1% ECC BT IEBNUT 2 A0 &2 U4 A1 N I L 45 (i1 $8 IR A M LA B2 28 L A (a1 $8 1R 21 1E o
fo# )\ &k ORY SEMPER™ (NF X FESS A A AEIZIINEE, NEERFRIREBHKRS.

 EAMIRERRE: IRES NSRRI, RMAEFRS

RIS IE . BAMUHEIRAERTTERAY 1 UMD /30 2 USRS
 BIETRRMNE . NEEETIRRHITEIRIN

» EEOCRC (BIFTTRINE) @ SHEO_LAVERISN

 REEH: REERBANFAFESVRANEERITFRE

¢ BEEFRRES: RESTBERRRRIIRBORTS

» BRI SR RS TBEXVERIRRER
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256Mb SEMPER™ AJTZT\ 171528 o ..
J\&3Z0O, 1.8v/3.0V (Infmeon :

EOMR

2.2 =g

2.2.1 SEMPER™ ATENTF 2589/ \ XM sPIET iR
Boss/\ L2 089 SEMPER™ AT AL SR ] R A T0 8 45 338 45 LU FRGAB b =t > — IR -
8 0, BTEMRIMETE CSt TR TRET, HEHEET, SIBERANENEET,

RT3, BIPARMETE CS# TREITAS BT, AREHRBANBREEFEASET,

W FXPHRT, SDR NP EIEE CK ES R LA AR BIFEIMFH, M DDR MMUPEIETE CK 55K
MO BEFEIZEHF R, SDR XA EHEIETE CK BIHESHTEAR A, DDRUMY A AV HiE
£ CK IS SR EFERT Ao

AR KFIET S 2L ENL T /TR BRI E AR AT ik,

Captur
Ipl Otpl

Mode 0 CK
Mode 3 CK

DQ[1)/SO 5 @DD—
Latency
- Input > Cycle ] Output [
&3 SPI SDR IRz 55
Capture Drive
Input Output
Mode 0 CK
Mode 3 CK
|4 Input——m=-tLatency Cycles ¢ Output—————

4 J\£& SDRIEX 2 HF
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256Mb SEMPER™ (AJ7Z R 17 if 28 D

= Infineon
J\£EEO, 1.8v/3.0V
EOR
33 F SEMPER™ (R7EU72A£28 )\ 4 DDR EFRIE, (NSZISAT4RER 0,

Drive
Qutput

Made 0 CK /‘C\apm/j\ / \—‘)ﬁ \ / \

s\ " In
DQ[7:0] —(1"Eyle InX X H(,—(w"am omX X )_
|- Input > I_é;irecsy > Output >
5 J\£ DDR &2 #F5
2.3 21100

LEcai ]

£ CS# JUitIE ({XEBF) HAE], BYEMES (CK) &Ik, RS EEBEEEIRE (DQ) 55 L1554,
AR B HILEFNEGE N TIZEREINERFEE 3. EMRERFESE M T EmIRIEIEEM
FIEARGFEFERES NSIERE, NHRETITR, SEEEH 7T IRERENEIRN, B
of cS# R FIFEBRE (BB o CS# WIRBRIBTEIELFF A Bk LM — DS 1E 5,

o 3 CS# AT IREBIRSET, CK BRI,

V B AEREEERGSERITEN, it ERABRMBIEFREMERALEN, EINNEEIR
FEBIMEREIES,

EHRE

v CKATIEEEMFE2R 2B S NS RS MR E R, 159, IS NBUBGIZRIAZLETE SDR
ZHPH CK A5G, AL DDR FRIFHED CK IR,

AR

 EENTHERR (RATURIE) HAiE], PRAEIRENAGFEMFINZIRERE B, MAIRIERSERIT, &
LR, EIRAIRERE, REEZIEBERIVIETIRE L, XLERKESE 13 THENTE
A RE HITIE,

HINARIE

v ISP DQ ESHWHERURA T YRR R ERNIES. TREABPAERDQES
HITERER, MVENATRES. MUMEIEN BREREIEREMN DQ E (DQ E5%) &R,
BT
WR-WR-WR, HH:
- B WR BB IR EMESR,
- BT WR BHIUHA B E AR,
- =D WR BEIR(L R EFER,

v (ITEEFZ 158, RIVEANS (3IFSDR) D (FFFDDR) o SDRE—ESEFAEHARY _EFA AR T
BEBHEENERIE, DDRESMEHI EHEM T AR UBE RRNEHE,

Datasheet 12 002-39896 Rev. *B
2025-09-05



256Mb SEMPER™ |72 T, 72458 @

J\&3Z0O, 1.8v/3.0V .

EZORLAR

o 5
- 1S-1S-1S RRIEL /I 1 LEAFAIZE SDR, HiAEJ9 1 LBAFIIZE SDR, #E/9 1 LB4FIZE SDR,

- 8D-8D-8D RRFE<L. MU EIEEFHIGLRZ 8 {iLFE DDR,

HINTE X

+ SEMPER™ (AfE 7188/ \ L2 O € XAV H IR :
1.15-1S-1S: #5< . MutEmMEiEEmifEfER —1 DQES. PRAMEIYJI SDR.
2.85-85-8S: 1E<fEFH. MUHFMAMBIREMEAEIEER/\1 DQES. FIBM RIS SDR.
3.8D-8D-8D: 15 fEH. MUHFMAMBIREMEAEEER/\1 DQES. FIBM IS DDR,

1S-15-1S hi¥

v 15-15-1S R Z ERBEMI (POR) BFREIERINNNY, BRERFHESIISENEENEMNZEH/\EER,

» BMEEL— 8 LU (1FH) BSHIR. RIETEBEERNITHE B E MRS SRR,

v ZIMYEER SI/DQI0] = EM IR MEINGFRFiE2328 1, /A so/DQ[1] BiE EMIRNEXFiEdees
FaEEE, T8 0Q L, EERRESNFTAMREERIL (MSh) BIREBEMAIL (Lsb) WIRFRETT
DQ % b, ELMUF TIRMREINF FIREIRFHNIRE#TEE. ERHIEF TRBMREIEIR
SRR AT

¢ 7£15-1S-1SH, DQ[7:2] FATFEIELRME. Eit, DQ[7:2] ES K E=ES.

15-15-8S 1Y

» BNMEREUA— S LU (1FH) BSHIR. RIESEEERITIESERER SR 4R/

o ZIINEER DQ[T:0] 55, 8 LEAFNIE S AIHIUIRER MSh B LSb BIRFREE DQ[0] Lo SDR HRAVIZEL:
HHEF IR R MR R RS A9 7E DQ[7:0] L& %,

15-85-8S ¥

» BMERE L 8 LU (1FH) 8SHIR. R EBEERNITHE B E MRS SRR,

v IZIMYER DQIT:0] 55, 8 LEAHUTELIEM MSb B LSb BIIRFMETE DQI0] Lo HALF TR LSb IKE
£ DQ[0] £, BTNEMUNEEKRRXESRSH DQIES L, ELMUFTIRMESIRFZHRIRFRY
IR #1715 5. SDR FRRVELSEIET TR M R B &SRR R7E DQ[7:0] L1E%Hi,

85-85-8S #1 8D-8D-8D 1Y

» BNMEELA— 16 EUIFAL 2 MEREIFET) ESHR. ZIESERERITHE RERER B HRIE,

X FE 4 T

v IZIMNER DQIT:0] 5. HIEFTHEY LSb METE DQ[0] £, BT EMUIMBEKRRIESHSHI DQ
=5 L. EStitFHEMNESINF BIREIRFIRFEETER. SDR PHESIIEFHIRRBMER
Rt R SRR =(Z R, DDR FRELEIBFTRUFTHN (F) WAEERE, HPFDHIR
FEURFAEZMIER FTEATERFHNIRF, ESHIBEFTREBM RIS RIRE
FTIE o
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256Mb SEMPER™ (AJ7E T\, 771k 2% Inflneon,
J\&#EO, 1.8v/3.0V
EOR
TN, TEREASERNEIREHERIE, SIEE (DS) (S hNEREFMHEEMIRY, HARKR
5 DQ S HIREIRES (12 DOR N RINETFT, 7 SDR MV RFLIITT) o DS FAIEM L

=5, ARS5HMSIERLAERNNFREYE, ERIEEES MR ERmA £,

T5F 14 71 “BITIMEIEDO (SPI, 15-18-1S) ” I 18 71 “HERS. /\ LU MBIBERAN sPI
EANLEH (15-858S) "HBRMINERNERFIEmLSEZRER,

2.3.1 B1TIM&EDO (SPI. 15-15-15)
CK \ o\ /Y [\ [/ |\ {0\ / \ \
CS# /_\ /7
DQ[oy/si —( CMD [7] ):( CMD [8] X CMD [5] X CMD [4] X CMD [3] x CMD [2] X CMD [1] X CMD [0] >—

High-Impedance

DQ[1)/SO

- Command >

6 waESHAN SPIZH

MSb LSb MSb LSb
oo —— (oo D) D
DQ[1})/SO High-Impedance ()() ()()
|-t Command > Address >
£z B4 A v e
7 HE RSN SPI &4
CS#
MSh LSb MSb LSb MSb LSb
Q[Oy/sI 4MD( CMD [0] X ACGR 1 XjD( A?M[l)slw ARADRIZ EW
DQ}/SO —gh-impedan (¢
Input Data Input Data
-¢———Command > (StartAddress) ® % (End Address)
5 - = A .
8 HERERSHE MR sPI £5
Datasheet 14 002-39896 Rev. *B
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256Mb SEMPER™ [AI1Z T\ 7= i 28 .,
J\&#&0, 1.8v/3.0v Infmeon

EOMR

CS#
( )

LSb MSb LSb MSb LSb
ADDR ADDR D A D A+1 D A+n
(

DQ[1)/SO {8

MMMW\JM

(

)]

High-Impedance ((
) ) 2 ))

Input Data

- Command > Address >

HRES. WAMBEERAN sPI EA R

& 9
cs# _/_\
(( ((
) )7
LSb MSb LSb
D A Dy A+1 D Adn
oaors ——{owr ><jD< e % 'mli
High-Impedance (¢ (¢

DQ[1]/SO ” \Y \S

- Command > Input Data >

=] 3 = A e v
& 10 HEESHEIERAD sPI EAEH
e _/_\ (( (C (¢ (¢ /
)7 )] Y b))
MSb LSb
(¢ [ (¢
MSb
DQ[1)/SO 0 (¢ / DO[;T]A thx Dacr Dou[;i'\” GW
%Commandgbdfl'atenw
Cycles
Note 1: In case of Register or Unique ID read operation, flash device outputs Most Significant Byte (MSB) first
Note 2: In case of SFDP and Identification read operation, flash device outputs Least Significant Byte (LSB) first
=] 3 B A S ] e A S S >
] 11 HFEESHAN SPHENGLERE (MHIER)
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256Mb SEMPER™ (AJ7E T\ 771k 2% .
J\&#EO, 1.8v/3.0V Infmeon .

EOMR

((
)] )]

{( {(
» b))
MSb LSb MSb LSb
ADDR ADDR
ooy ———( v\ 2 5 5

( ( ( Dour A Dour At
ba[1yso ) )7 )7 ] ‘ 0]

Latency
- Command > Address > les >

Read Data >

G

E] 12 BEAEHESMMthaNG sPHREEE (MHIER)

J~
=

cs# _/_\
(( { L
)Y »
MSb LSb MSb LSb
DQ[oysI 4( CMD [7] )(jD( CMD l"lX TSEE Xj) >< A[E:)n? } 45
(( (« f Dour A Dour A+
DQU)ISO 5 Yy [ ng 1o "

-4 Command—— -« Address Read Data

3

2]

] 13 RAHESMMAEMNG sPHIERENEHE (TRLIER)

DQOS| High-Impedance

MSb LSb
(( Dour A Dnu A DD TAH Doyt A+n
bariyso « CZ]jEX Kﬁ]m

- Start Delay Read Data

= 14 waHBIERTIM sP1 £ (BEIBEh)
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256Mb SEMPER™ [AITZT\ 1Z &2

J\&3EO, 1.8V/3.0V

EOMR

2.3.2

J\&EHEO (J\L&. 15-15-8S. 1S-8S-8S)

infineon

pars)

DQ[e)

DQ[7]

(( (¢
)] b))

oD
(0]

(L /
b))
LSb MSb LSb
‘= C‘D(_M ‘.
[Max) [0} (0] 10]

¢
)

Dour A Doyr A+n
(1) [1]

(( {( Dour A Dour A+n
)T )7 12] 12
(( (( Dour A Dour A+n
)T )7 3] 13]
(( ({4 Doy A Douy Atn
) 7 14] 141
{( (C Dour A Dour Atn
)7 27 Is] (5]
(( (( Doyr A Dour A+n
)T 27 (6] (6]
(C (C Dour A Dour A+n
)7 2] 7] ]
¢ Command Address Lg;;“;"—-h—mad Data——»

E 15 waEIES. HatA/\ K (15-15-8S) MY SPI BN S SEH
VAN AWAWAYS AWAWAWAW AWAN
= 5 5 £ [
— e N T\ —
P i A\
b & a0 ED
Pa) 3 i A\ D
ot e e XN
pas) 4 X ) )
e R A A ) A
par 5 ) )

- Command > Address > Input Data >
E 16 HEIES. b/ \EBIEHAR sPI B AN<E5H (15-15-8S)
Datasheet 17 002-39896 Rev. *B

2025-09-05



—
256Mb SEMPER™ A TZ T\ 121528 o ..
J\&#0O, 1.8v/3.0v (Infmeon .

EOMR
VA AWAWAE RWAWRWAW AW
o —
MSb LSb
Do) ——{ P )(jD( = )(jD( RS thx o —
pai1) 55 @(jb( i e XjD " —
ool £ { e X SD( N S )(jD( e —
Dap3) {6 @CSD( A AR th)( W
Dai] £ (EXjD( T S W XjD "
Days] 4 @dw Mo A e AW thx o
com (G —
par7] 5 ( en )D A W DD ik >—
|- Command Address Input Data
17 HEES. /\&MURBIERADN sPIEAGRLEE (15-85-8S)

2.3.3 JI\&IM&IEO (J\L&. 8s-8S-8S F1 8D-8D-8D)
< AW
CS# /_\ /_

MSb_LSb

) CMD CcMD
oarr

~¢—Command—»]

18 WIESHAN/\L SDR S FH
CK / \
CS# /_\ /

MSb LSb
. cmMD cMD
oo, —————( 76 X 85—
l<¢—Command—»]
19 W SRR /\Z% DDR S EH
Datasheet 18 002-39896 Rev. *B
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256Mb SEMPER™ (AJ7E T\ 771k 2% .
J\&#EO, 1.8v/3.0V Inflneon .

OB
CS# _/_\ /—
MSb LSb MSB LSB
paro) ——(_ g K om X ey X e X o X e —
¢ Command—»<¢————————Address P>
& 20 HWAESRIMHHAN G/ \ L& SOR BS54

o« T T T
A N

MSb_LSb
. < cMD cMD ADDR ADDR ADDR ADDR >
DQ[7:0] [7:0] X [7:0] x [31:24] X [23:16) X [15:8] X [7:0]

<«—Command— € Address———————— ]
& 21 HHEESAMALEA K/ \L DDR fr 1552

SV AVAVAWAWAWAWAN AWAWAL RWAN
CS# /-
_/—\ (( {(
)) )7
MSb LSb MSB LSB
X cMD cmD ADDR 1 ADDR 1 ADDR 2 ADDR 2
seren ———( 2 Y g Y = )= ) e GO CenEn -

Input Data Input Data
. e e
|<¢—Command—#e——Address (0x00000000h) (Start Address) (End Address)

E] 22 HHRESNE N RAMALN/\Z SDR 6 <54

« T

( /
Y
MSb LSb MSB LsSB ,
. CMD CMD ADDR 1 ADDR 1 ADDR 2 ADDR 2
DQ[7:0] 4( 17:0] X (7:0] X 00h X 00h X ooh X 00h X (31:24] “ 7:0] X [31:24] “ (7:0] >—

Input Data Input Data
4 Command—a———Address (0x00000000h)— bt (Start Ad dress)N(En d Ad dress)>|

T~

L U~

& 23 HHREIME N RN/ \Z DDR <5 H

AR
2. TEfERMAHANRIMES)\LL DOR sn &5, HHbR LSh IR RS,
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256Mb SEMPER™ A TZ T\ 121528 o ..
J\&#0O, 1.8v/3.0v (Infmeon .

EOMR

MSb LSb MSb LSb

. ( cMD D ADDR ADDR Diy A+1 Dy A+
DQ[7:0] [7:0] [7:0] [31:24] mD{ [7:0] [7 o] 17:0] ij

<«—Command—»>¢———Address—— >

Input Data
24 HEES. HAMBUERIAR/\ZL SDREANGLEHE

Y B WY B W B VY A W B W
s# _/_\ /
MSb LSb MSb LSb
. CMD CMD ADDR ADDR ADDR ADDR Din A+1 Diy A+n
DQ[7:0] —— < (7:0] X (7:0) X (31:24] X 123:16] X [15:8) X [7:0) vl (7:0] Dw

¢ Command—»¢——————Address———— bl Input Data———————— 9]

& 25 HHEES. MAMBUREAK/\LZL DDR E AL EH

Ccs# _/_\ /7

MSb LSb MSb LSb
parro) ——{ @ Yo N poor Yoo Yoo N e X b b
Input
¢ Command Address;*Datab
= 26 HERS. HAHSFHRIBHAR/\L DDR B A EH0

AR
3. TEfEFULNRIIER]/\L DDR 8p2fE4F, #uikay LSb IsERAZ,

Datasheet 20 002-39896 Rev. *B
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256Mb SEMPER™ A TZ T\ 121528 o ..
J\&#0O, 1.8v/3.0v (Infmeon .

EOMR

S W A A O O W VO W W Y
s [\ oo —

MSb LSb MSB

LsB | MSb LSb
. cMD CMD ADDR ADDR (C | (( Dour A Dour A+n
DQ[7:0] 4< (7:0) X 17:0 X 31:24] Xj) >< 17:0] > T )7 < 170 x )
(L (L
0s | ) N

PreDrive ’/

|« Command—»}&——Address— Pl Latency Cycles— ¢ Read Data——— |

27 HEESMMURAR/\Z sSDRFENH<FH (HAHIER)

« [\
CS#_\ 125’“

MSb LSb

. oD D ADDR ADDR ADDR ADDR
DQ[7:0] < [7:0) X 7:0) X 131:24] X 23:16] X (15:8) X 7:0]
Ds | Pre Drive (( f \ [ \ /

¢ Command— »<¢—————Address————p-l¢—Latency Cycles— P~ Read Data——————— B>

28 HEIESMHAAAR)/\Z DDR XIS LEH (BIER) )

S W s S WY S VY W
cs# ‘\ - CV‘:‘:*S* e /_

MSb_LSb MSB

LSB
< cMD D ADDR ( >< ADDR > ((
DQ[7:0] [7:0] X (7:0] X 31:24] Xj [7:0 1)
/L {
DS | \\ \j \ Pre Drive (S_/—\J
1/ 1/ Y

|« Command—»¢—————Address B¢ Latency Cycles— B><¢—Read Data— 9]

& 29 HEIESNMUL N /\Z DDR EF XIS SEH (WHER) ©

AR
4. *Eﬁﬂaiiﬂilﬁﬁ)\ﬁ’ﬂﬁﬁl \ZL DDR 8p L fZ 45, Hhikay LSb s AZ,
5. REUEO CRC (B URIRLE) dp2Ei 32/ \£& DDR,
6. TEfEFMIALIMNRY(ES]/\Z DDR <& iaAR, HIULEY LSb I8ENE,
Datasheet 21 002-39896 Rev. *B
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256Mb SEMPER™ ATZ\1Z (52
J\£EEO, 1.8v/3.0v

(infineon

ZEOBLA
« A\
CS# /_\ ()() ()() /
i MSb LSb
DQI7:0] 4 3 ES DD( e ——
05 ———— N —
:tﬂ-h} |« Start Delay———— /¢ Read Data—— ]
30 HERHBIERYIN/\& sSDR<SEHE (BRIEE)
« [\
Cs# /_\ ()() ()() /
i MSb_LSb
DQ[7:0] } SS { S N thx "o
s ——— ) T\ T\ —
‘t:ﬁ @ StatDelay B¢ Read Data—————B=|
31 HERHBIERYIN/\ZL DDR<SEE (HEIEEDL
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256Mb SEMPER™ [(N7Z T 171528 iﬁﬂn eon

J\&3EO, 1.8V/3.0V
EZORHR

2.4 FiFEason 2 AN

ABC#_N_[#:#]

—l_—> Register Bit Location (e.g. [7:0])

Register Type
N = Nonvolatile
V = Volatile

O =0TP

L———— 4 Characters Register Name

5 A
& 32 FEEmaan
ABCDEF#
T—»Number (if applicable)
L———6 Characters Register Bit Name
] 33 FES|AUG2AN
A A - A
2.5 in <& iaen 2 AN
ABCDE_# #
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
=] 34 gt ey S
Datasheet 23 002-39896 Rev. *B
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256Mb SEMPER™ A TZ T\ 121528 o ..
J\&#0O, 1.8v/3.0v (Inflneon .

M1k =s (B]BREY

3 Hoht == 8] BR &Y

HL-T/HS-T R5IZ#F 24 U1 32 i (4 FT3) sk, LIZIF 256 Mb BEMIEE. 4 TR IFEE
FHUER % 4 GB (32 Gb) FyMIHE=S (8], HIHEF IR AT LLZE

it 5 NENEE B EFeR B FEDN, REWTUERRMMNGSEmHEN (EN4BA_0_0)
B (EX4BA_0_0) 4 FHiitiE=,

SEMPER™ Flash
Memory Array
(256 Mb)

IDs

SFDP

Secure Silicon Region

Registers

35 HL-T/HS-T Hidt %5 5] B &3 15 R

3.1 SEMPER™ (A1E I\ 77 i SR 7F iP5
NERFHESEETENRXEMRID NBETHTZ IERKX,
HL-T/HS-T & FIREX 53 3z 55 LA Tk .
v 23%¥ 256 KB i— B3 XEIN
' RERKED
- Y1389 32 1 4 KB BIXA 11 128 KB B XECE Nyttt == (8] TRER kSR, ERFAERBXIYN 256 KB
- Huht =SB R TRERAI BRI B & 16 M 4 KB YRR R XA 1 1 192 KB BX, HRMERBXIHA 256 KB

ECEFFds 1 MIECEF 728 3 PRIBKEMIERAIAVA S HL-T/HS-T RYIBFREBEXE
ik, BEZERIFESN “FFE” BOED,

Datasheet 24 002-39896 Rev. *B
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256Mb SEMPER™ [(N7Z T 171528

J\&3EO, 1.8V/3.0V

(infineon

=S B BRET
®2 256 KB 45— 3 X 3tk B 417
S28HL256T and S28HS256T
Sector size (KB) Byte address: range
Sector count Sector range (sector starting address-sector
ending address)
SA00 00000000h-0003FFFFh
256 128 : :
SA127 01FC0000h-01FFFFFFh
AR
7. BEBE: CFR3N[3]=
R3 EEEBESECE 32 1 4 KB XM 256 KB 4i— k5 X it
S28HL256T and S28HS256T
Sector size (KB) Byte addres§ range )
Sector count Sector range (sector starting address-sector ending
address)
SAQ00 00000000h—00000FFFh
4 32 : :
SA31 0001F000h-0001FFFFh
128 1 SA32 00020000h-0003FFFFh
SA33 00040000h-0007FFFFh
256 127 : :
SA159 01FC0000h-01FFFFFFh
AR

8. EEE: CFR3N[3]

=0, CFRIN[6]=0, CFRIN[2]=0o

Ra TRERE A ECE 32 1 4 KB BX A 256 KB 45— 3 X ik BR &5 °)
S28HL256T and S28HS256T
Sector size (KB) Byte add ress range
Sector count Sector range (Sector starting address-sector
end-ing address)
SA00 00000000h-0003FFFFh
256 127 : :
SA126 01F80000h-01FBFFFFh
128 1 SA127 01FC0000h-01FDFFFFh
SA128 01FE0000h-01FEOFFFh
4 32 : :
SA159 01FFFOO0h-01FFFFFFh
AR

9. BEE: CFR3N[3]

Datasheet
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256Mb SEMPER™ A TZ T\ 121528 o ..
J\&#0O, 1.8v/3.0v (Inflneon .

St RS
&S5 SEAEE 2 K30 16 MHITREE 16 4 4 KB B3 X ka0
S28HL256T and S28HS256T
Sector size (KB) Byte addres::: range
Sector count Sector range (Sector starting address-sector
ending address)
SA00 00000000h-00000FFFh
4 16 : :
SA15 0000F000h-0000FFFFh
192 1 SA16 00010000h-0003FFFFh
SA17 00040000h-0007FFFFh
256 126 : :
SA142 01F80000h-01FBFFFFh
192 1 SA143 01FC0000h-01FEFFFFh
SA144 01FFO000h-01FFOFFFh
4 16 : :
SA159 01FFFO00h-01FFFFFFh
pE 35

10. fid&: CFR3N[3]=0, CFRIN[6]=1,

XLEZRFEAMNBXEANSENEARE, 5 —EMuSCERAWYIH. FTE 4 KB BXHIIER K
xxxxx000h-xxxxxFFFho Ffi8 256 KB 3 X3#31ESE A 79 xxx00000h-xxx3FFFFh, xxx40000h-xxx7FFFFh, xx80000h-
xxXCFFFFh, or xxD0O000h-xxxFFFFFho
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256Mb SEMPER™ A TZ T\ 121528 o ..
J\&#0O, 1.8v/3.0v (Inflneon .

M1k =s (B]BREY

3.2 ID 31k %S ja]

TFAEBR X MIE XMW D BECLabism. SR —iRiR:
v FIERRIREH JEDEC 2FE (B & 90)

v BEFIMIRAR VENE (B &R 90) .

v 64 LEAFOIME—4R S AL T ME—234F 1D U= BIRY 8 DNF TR, IhiE— ID ARG AIRNFIIS, %7
FISHTFEISEMEHER—/ (BRI .

BB AL D EXMIEE], FNReERIRHENIESERIREE]. REUXLE D FRAER

Hohb, ZIEES B FRRYERIE R R IR IE.

3.3 JEDEC JESD216 SFDP 58]

SFOP fRAIRE T —M—EM A%, ERHSHRERNIMEIRE DR IZBITNERFEREBEHITIEE

M. EERFARGE T IXLESHR, LUHTENREE, LUENAREBINEE, SFDP itz

BB —MMHALEFFERIMISL, FATFARIR SFOP #UREMH NSNS IR M5, SFOP L= B3
WERRER, WTFERRARRIEN (Bl KR EKRS9) .

&6 SFDP sk BRET #EAR
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
Remainder of SFDP parameter tables followed by either more parameters or undefined
space

3.4 SSR ik 2= d]

B HS/L-T RYFESSHEE —1 1024 FHR2FMEXE, Bl OTP #tilik=El, Ztt=iEl 5+
NFERFMESEMETIR DA, SSREIESD A 32 M RRHE. 32 FHXFHKENXIE,

EMEHIIEFIARY 32 F X!
 XIR 16 NMFETEE 128 (UFENE. HZFENEBTEST N, BRIER, ERZIHEBZRE PRGERR ITE.

 BTREANFTAT IS N ReRKERE— U (B4324) , —BRIRERN0", ERIKA
PrLEEE N, #BRIER.

B EMFTIIWIRE,
FARKBTEMRTCORH BRBIRER, H A BTN ABIEHTTHRIZ
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256Mb SEMPER™ ATZ\1Z (52
J\£EEO, 1.8v/3.0v

Mtk == B BRGY
R SSR ik BR ST
. Byte address . .

Region range Contents Initial delivery state
000h LSB of Infineon programmed random number Infineon
programmed random
00Fh MSB of Infineon programmed random number number

Region locking bits

Region 0 Byte 10h [bit 0] locks region 0 from programming when

010h to 013h :_0

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

when

=0 All Bytes = FFh
014h to 01Fh Reserved for Future Use (RFU)

Region1 |020h to 03Fh

Region 2 |040h to 05Fh ) )

Available for User Programming
Region 31 | 3EOh to 3FFh

3.5

EREa

Tt ATEE HS/L-T RYITFESRSBMNETAN, SRESHETHIRSH—NEFESET. FF
BT AFTE BYHE L M7 1R

& 8 Bz E N AFFR RS,

=8 Egea ¥kl )
Volatile Non-volatile
Function Register type Register name component component
address (hex) |address (hex)
. STRIN[7:0]
Status Register 1 ’ 0x00800000 0x00000000
Device status & STR1V[7:0]
Status Register 2 STR2V[7:0] 0x00800001 N/A
. . . CFRIN([7:0],
Configuration Register 1 CFRIV[7:0] 0x00800002 0x00000002
, . . CFR2N[T:0],
Configuration Register 2 CFR2V[T:0] 0x00800003 0x00000003
Device . . . CFR3N[7:0],
Configuration Register 3 0x00800004 0x00000004
configuration & & CFR3V[7:0]
. . . CFR4N[T:0],
Configuration Register 4 CFRAV[7:0] 0x00800005 0x00000005
. . . CFR5N[7:0],
Configuration Register 5 CFRSV[7:0] 0x00800006 0x00000006
Interface CRC | Interface CRC ICEV[7:0] 0x00800008 N/A
Enable Register

Datasheet
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256Mb SEMPER™ [(N7Z T 171528

J\&3EO, 1.8V/3.0V
k=S (8] R g

=8 HiFRtiutiRyy (52)

Function

Register type

Register name

Volatile
component

address (hex)

Non-volatile
component
address (hex)

Infineon
Endurance Flex
architecture

Infineon Endurance Flex
Architecture Selection
Register 0 [1:0]

EFX00[7:0]

Infineon Endurance Flex
Architecture Selection
Register 1 [7:0]

EFX10[7:0]

Infineon Endurance Flex
Architecture Selection
Register 1[10:8]

EFX10[10:8]

Infineon Endurance Flex
Architecture Selection
Register 2 [7:0]

EFX20[7:0]

Infineon Endurance Flex
Architecture Selection
Register 2 [10:8]

EFX20[10:8]

Infineon Endurance Flex
Architecture Selection
Register 3 [7:0]

EFX30[7:0]

N/A

0x00000050

0x00000052

0x00000053

0x00000054

0x00000055

0x00000056

Infineon
Endurance Flex
architecture

Infineon Endurance Flex
Architecture Selection
Register 3 [10:8]

EFX30[10:8]

Infineon Endurance Flex
Architecture Selection
Register 4 [7:0]

EFX40[7:0]

Infineon Endurance Flex
Architecture Selection
Register 4 [10:8]

EFX40[10:8]

N/A

0x00000057

0x00000058

0x00000059

Interrupt pin

Interrupt Configuration
Register

INCV[7:0]

0x00800068

Interrupt Status Register

INSV[T7:0]

0x00800067

Error correction

ECC Status Register

ESCV[7:0]

0x00800089

ECC Error Detection Count
Register [7:0]

ECTV[7:0]

0x0080008A

ECC Error Detection Count
Register [15:8]

ECTV[15:8]

0x0080008B

ECC Address Trap Register
[7:0]

EATV[T7:0]

0x0080008E

ECC Address Trap Register
[15:8]

EATV[15:8]

0x0080008F

ECC Address Trap Register
[23:16]

EATV[23:16]

0x00800040

ECC Address Trap Register
[31:24]

EATV[31:24]

0x00800041

N/A
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256Mb SEMPER™ ATZ\1Z (52
J\£EEO, 1.8v/3.0v

(infineon

it =S (8] BRET
s BiFaatiutRgy (40)
Volatile Non-volatile
Function Register type Register name component component
address (hex) |address (hex)
AutoBoot Register [7:0] ATBN[7:0] 0x00000042
AutoBoot Register [15:8] ATBN[15:8] 0x00000043
AutoBoot - N/A
AutoBoot Register [23:16] ATBN[23:16] 0x00000044
AutoBoot Register [31:24] ATBN[31:24] 0x00000045
[SYe.g'ﬁor Erase Count Register SECV[7:0] 0x00800091
Erase Count [sle;;?r Erase Count Register | ggcy(15:g) 0x00800092
Sec.tor Erase Count Register SECV[23:16] 000800093
[23:16]
Data Integrity Check CRC .
Register [7:0] DCRV[7:0] 0x00800095 N/A
Data Integrity Check CRC .
Data Register [15:8] DCRV[15:8] 0x00800096
Integrity Data Integrity Check CRC .
Check Register [23:16] DCRV[23:16] 0x00800097
Data Integrity Check CRC .
Register [31:24] DCRV[31:24] 0x00800098
Advgnced .Sector Protection ASPO[7:0] 0x00000030
Register [7:0] N/A
Advanced Sector Protection .
Register [15:8] ASPO[15:8] 0x00000031
ASP PPB Lock Register .
(Persistent Protection PPLV[T:0] 0x00800098 N/A
b . d Block)
Sg‘;ﬁiftt;on and [ Asp password Register [7:0] | PWDO[7:0] 0x00000020
ASP Password Register [15:8]| PWDO[15:8] 0x00000021
ASP Password Register PWDO[23:16] 0x00000022
[23:16]
ASP Password Register .
[31:24] PWDO[31:24] 0x00000023
ASP Password Register PWDO[39:32] N/A 0x00000024
[39:32]
ASP Password Register .
[47:40] PWDO[47:40] 0x00000025
Protectionand |ASP Password Register
. PWD 4 2
Security [55:48] 0[55:48] 0x00000026
ASP Password Register PWDO[63:56] 0x00000027

[63:56]
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256Mb SEMPER™ A TZ T\ 121528 o ..
J\&#0O, 1.8v/3.0v (Inflneon .

Sk

4 S

4.1 BN E

HL-T/HS-T RPN EBIEFESSMETITS NEREI R ER N TUNBRA SRR RS R IR NAN A B, AST,
1% ECC LR A FIRBURERRIBIM EERAMFNL (B, ECCET 16 FTEUBR(L, 16 FHEIERNAIREK
MEFES NEFHE I 128 LEFAUFIZHITENN (RIERIREZR) , SMEIERAR 8 Lb1F
il ECC R B NEI I RGN AR MR ESSMETIE DT ARESRIEEIREHRENEILL ECC1E
Bo HIESBNAINAY 1 LU AIHERREH ECC IR IE, 16 FHEHIERMREA ECC R NENFHLE,

47T 16 FHHIERMUTERNREESHRENLUER, THER ECC BENMBESMUNHE. WRMEERH
IEHERIZZIERIBEIRRAIF, EREEEG, WIZBIERMUN ECCHKER, #FH 1 BN ECCERUS
WENL, FEBXEMRESBEBERIHZEIERAIEA ECC Ihkk,

XERRAF AFHIEahEF. TRM ECC TR T mE MUERMUE N—REIEXMHATE \iE
ENEIERISEEE, FENEEIMARTREFIEANFMES (EXMERT, ECCREER) X

MIERR IR SRR Z R E NBY S URERA SR LA mBVER R A .

Memory Array
Data Unit 0- (16 Bytes) ECC Colde(s-bil)
i 01 14|115/0(1]12|3|4|5|6|7|0
— P L] REEREREAR
> o
: : ECC
: : Disable
ECC - > H H
[ ] ]
_ Data Unit INI (16 Bytes) ECC Code(8-bit)
Read - .
-
Buffer IOH I14|15 o|1‘2|3 4|5|s‘7 0
\.rl
ECC
Disable*
* 9" ECC Code bit in case of 2-bit Error Detection Enabled
IS = A —
36 16 ¥ ECC B E LB

SEMPER™ NOR [AJf7#AIA ECC BLE J32 5 2 EUAS IR, TEMECES, ERPBIERAIAAY 1 LbUsE
IRISEIAIE, HEAEM 2SI EIREBILNF RS, 16 FTHRMAHIEFRE 9 LLISAILU 580 U317 2 tUis
RGN, HEMA 2 IR, FRTFNE—#ERT (TERF) #TFTEAN. iR
A ZRE NR1E, XESHE AR R ECCRIUM 1 bR SR E R 2 EEAUsFIRIQN, =X
M 2 EEAU SRR IO E O 1 EEAF U EER I MR R BT | P RIFR B SR, SrRE ECCRIURY, £
ER SRR PR E B X ARIERER. MRERBHFESAMIENIBE R TERECCRI, NEE
REUR PR SBUERE XHT .
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Sk

4.1.1 ECC FHiRRE

LT ECC HRRY, BRMAEDTNAERRLIRE,

+ ECC BB MIRA RSB MIT 1 HUAF (IR 2 HUAS (IS5 IRIORTS

+ ECC RSBt E _ER ECC BB IE LR 1 LAY 2 ELASMISIRHORTS,

ECC HEhHEIR S 77 38HBIRIE POR S (/5B T M7F SR ET I ENEAIA 5 — 1 ECC IR AL B,
ECC $5IRIO M SR I I AU AZ R AR B (IR R 00 1 ELASIIER 2 LS (IS5 R0,

o FRET (INT#) SIHATLUBA, BUSTRTEIREVEIERME 1 (158 2 iR,
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J\£EEO, 1.8v/3.0v

Sk

4.1.1.1

ECC BURBEA AR (EDUS)
v SRS (It ECCORZSE 8 A (I ECC SUR S IR IR M,

v ECCORZL 4o tH P FHERVEE IR ECCIRTS. ECC EIERDASHA B NHERA FAmEZEaIEk
BN, SEEEEYIER 1SUEIR. NRIE 2 LEFAIsEIR. e INZEBIERAIRY ECC B

BEEWER.
Ko ECC IR R IIRZE
Field Read/Write Factory
Bits name Function N = Non-volatile| default |Description
V = Volatile (binary)
EDUS[7:4] | RESRVD Reserved For V=>R 0000 These bits are Reserved for future use.
Future Use
This bit indicates whether a two bit error is
detected in the data unit, if two bit ECC
error detection is enabled CFR4V[3] = 1.
When CFR4V[3] =0 and 2-bit error
detection is disabled, ECC2BD bit will
always be ‘0.
Note: If 2 bit error detection is enabled
ECC Error 2- (CFR4V[3] =1), the ECCOFF bit will not be
EDUS[3] |ECC2BD |bit Error |[V=>R 0 set to 1b while performing single byte
Detection programming or bit walking in a data
Flag unit that was already partially
programmed. An attempt to do such
byte programming or bit walking will
resultin a Program Error.
Selection Options:
1=Two Bit Error detected
0=No error
EDUS[2] |REsRvp |ReservedFor 1y g 0 This bit is Reserved for future use.
Future Use
This bit indicates whether an error was
corrected in the data unit.
ECC Error 1-
bit Error |, _ Selection Options:
EDUS[1] |ECC1BC Detection and V=R 0 1=Single Bit Error corrected in the
Correction addressed data unit
Flag 0 =No single bit error was corrected in the
addressed data unit
This bit indicates whether the ECC
syndrome is off in the data unit.
Data Unit ECC _ Selection Options:
EDUS[O] | ECCOFF Off/On Flag V="R 0 1=ECC s OFFin the selected data unit
0=ECCis ONin the selected data unit
Dependency: CFR4x(3]
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4.1.1.2  ECCIREZFT1F2E (ECSV)

v 8 LEAHIL ECC IR FFREM B X ECC AT N E MG IERRENHAIE] 1 EbAHIUEY 2 EEAF I E IRV,
ECC REFF 2B ARENIEZ R, FIEEXNLFUEHER RN RIR T, XL
IRENARS B BEHE (IR,

+ AJLLEIE Read Any Register An 3R 1518) ECC RS EH 785, ET Read Any Register BY ECSV BIIEHRF 5115
BT
- FERAERIEEBURIEMFERESIEZEVEE
- ECSV R4 EEH
- ECSV @i Read Any Register Sn St B EREE. EMTE I LRI ECC EHAVIRTS.

+ ECSVi&1d POR. JEDEC BRITIAIFSMHEAE SN, FEMH/MHE AT ERR ECCIRBE HRIEREFR.

4.1.1.3  ECC xR (EATV)

v — 32 LU EH ESE A T RN FFE2E MY 2T AR B STiE R ECC FBIREYRIBIRAEN ECC #IRE
ik, X7 POR . FEHEMIEK ECCEE. EMFRGEBEINE—MEFERN ECC $HIRER (X 2 tbHF
078K 1 L4FAIER 2Eb451i07, BURT CFRAN[3] ARk E) BYAGMtitt, EATV FHF23XTDRBUEREREIE,

EATV H s B 21N EI IR A R #NE, SPEAIRIREH A (I FHEFS PR HA L, MMl
FHENBIFEIRFATERISTTT 16 FTHECCEIBREMIN, NRTEERIEBURIERRIEITEZ 1 ECC #IBR[UH
KRINEEIR, MHUNTE EATV FIFSRPHRE —KRKAY ECC BAUATHINL,
5 2 I EEIRINAR B A BER— ECC BB NZ/REY, 1% ECC B1iIfY ECC FiRtMIREEA,
FH T E IR B B IR H IR Z ik,
Y ECCIRET1222 (ECoV) HUA3u 3 5 4= 1 B, MRS FREE AL,

+ AT LAf#FE Read Any Register an & SRIREUMUH R T 725

+ JBFR ECC KB FF281FHI. POR B JEDEC {E S MY/ME /34 E i 2B R M BIRE F2R.

4.1.1.4  ECCEHHiRKMITEEE (ECTV)

v — 16 U FER AT IHMINERET IREEURR & £ RV RIS 2 LU S5 IRV S E . R BT
RGN EEIRT 2 SEEE IR NI EEBIE, ECTV FES(UEIREUEMAREE M. R ECC REEH
RSN ECTV 1785
16 EEAHUEE RIS R KB IE 8T FFFFh, $AT, ECCIMTEMREIRIEIER.
EEREESIREURERRE, HME] 1 EFIEE 2 EUAFIEEIREY, BIEPOIRESARERIIR, HBEE23
ISR LT INBUR MU IS EBURKERE DQ 5 L, BIINEAFEBIRNEIIMNUE R TEIEHIT
¥, BRCSs#MENTBETF,
EiEEUERIRRE, NFEAMBRNESNEIBEAM, UTA— M EIR. SNERGSERESHE R
BURRAINFTIEE, MRS MEEERIG NS SHIZNMEREIESRA, NERIEEBUZEIESL I,
BIRITEEIEIE,
2 BRI EEIRIONIR B A BR—#IB R A E NZREY, ZEUBERAIM ECC HIRMIEHER,
F T A IR I+ E 1R

+ B] LU{$ B Read Any Register Ap < 3RIEEN ECC FIRMIIT 223 T 785

v ECTV F17287E POR. JEDEC ESMN/MEH /MM E (S EEAAMR ECC KEFTHFSRNENLN 00
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4.1.1.5 INT# i

o HL-T/HS-T 3285 INT# 3aith 5|, LlREERGIERP/IRANEFESSFRLETENH. BRI
INT# 35 IEBEENTEUTER TERAER (KRBT KE:

- ¥2ME 2 i ECC $HiR
- Ko ME 1 4% ECC F&iR
- MICERR SR E MBS

INT# 5|HI{XTE BGA =R, RERFUIEESTFES (INCV) =4, HA INT# o (BEASEF)
2FRER, Ui ESTFesHENZEHMAERE, LUER INT4 B S LS BEFRREFED,
RS T ESS (INSV) Fen B ERGERR INSV IR R &R BE FRER N ZRE4,

WNRERE, M INT# WS IS EAR EFREEHIMESEFEIRAREF, —BFFRFEH INT# BT
NEBEFIRE, FATLUEEL INSV HiFskREWM N NBEHFERNT 1ZEH. POR. BHEM. BRHE
fii. DPDIRMTY cs# 55 EMHRIEAY INTH# I HIRES T Ko

o AT LA SPI A/ \&3Z RV “Read Any Register” @ < FF5I351R] INCV #1 INSV, i83Z Write Any Register S5

FF5UME INCV BNNTE/ \ iz Q2 285,

» AIAEAR AT A AR INTH ML EREISET (BN LhBERESET)
- BT L NHEIPUECE S FRAMU 7, RXHE INT# Hito
- EINSVAIBIAEEEEHMNMUE (BEEANL) , MIEETRAEMITNEIBEGSBEEETARBEF, T
INT# 48 tH IR Bl BB 2/, INSVAHFREREBTEREAR INSV AL E (i,
- BT CSHIESEL. BHE (RESET#={REBF) B(POR, INT#HIHBRHREZFIZEIA (BA. =)
RS, BIIGEPALETFRAMIN FTERER) WSREREEMMN POR BIEFIERIEN.
- ECC B4EEM ECC KRBT R = S INTH I NS B IR,

4.1.2 ECC HXFFHRMapSEH
%10 ECC X FFeManSEM
. Related SPI transactions |Related octal transactions
Related registers (see Table 75) (see Table 78)
Configuration Register - 4 (CFR4N, CFR4V) (see Read Any Register Read Any Register
Table 52) (RDARG_C_0) (RDARG_4_0)
ECC Status Register (ECSV) (see Table 58) Write Enable (WRENB_0_0) |Write Enable (WRENB_0_0)
. Write Any Register Write Any Register
ECC Address Trap Register (EATV) (see Table 59) (WRARG_C_1) (WRARG._4_1)
ECC Error Detection Counter Register (ECTV) (see |Read ECC Read ECC
Table 60) Status Status
(RDECC_4_0) (RDECC_4_0)
Interrupt Configuration Register (INCV) (see Clear ECC Status Clear ECC Status
Table 68) Register (CLECC_0_0) Register (CLECC_0_0)
Interrupt Status Register (INSV) (see Table 69) - -
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4.2 F )% Endurance Flex 22%9 (faZ191)

ZX® Endurance Flex 22 R i = F #2055 2 N L E ST A M S K EIRREE R X T, &%
/& Endurance Flex Z2MES A MK LI #39%, HRS N/AZRBEISS 2 HENESE MG
X, @il E MRS RER, XhAES T 84N E4%,

MZR# EF, %% Endurance Flex R #IE R ZE T ZERX IYIERBXME, E3R4Y
EREMEEA, MESEZENT, UFRFMEYEBXNE N/ARMREBRRIYS 2. BEEY
ERMSHE BEEEET ANANGEXEMESEYF, ZENERRBXENERN. HIBRIREN, %4
BXAZiR,

%)% Endurance Flex 2V SMAMXIHERE/MEE 20 M"BEX. AT EEREKHKIBFRERTE).
SAMHENXIFZ BB R EYE, ef7THEMEHAREN, H RANKEREBRKIEENS
AN, ERREISEMIN—E5, HEMBIRHAFIIWER, XOAMEHBIRKEZTRATF IS K
FNXE, SN ERE A KIBUERE NS S A M,

B 37 #13R T Endurance Flex 219, ERR 7T ETARBXZEHB AN EEXIT,

IR 4KB BXAREFE K Z Endurance Flex 22189 —EB 57
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Option - 4KB Top

Option - 4KB Bottom

Memory Array Memory Array
4KB Parameter Sector 256KB Sector
O @] O REGION 4
256KB Sector (High Endurance)
4KB Parameter Sector
XKB Partial Sector 256KB Sector
-4—————PNTR_ADR_4
256KB Sector REGION 4 256KB Sector
(High Endurance)
256KB Sector 256KB Sector
REGION 3
256KB Sector ¢ PNTR_ADR 4 256KB Sector
256K Sector REGION 3 O @) O <« PNTRADR3——
256KB Sector
. PNTR_ADR_3 256KB Sector
256KB Sector REGION 2
256KB Sector
O O U 256KB Sector
REGION 2 < PNTRADR.2
256KB Sector 256KB Sector
256KB Sector 256KB Sector
< PNTR_ADR_2 REGION 1
256KB Sector 256KB Sector
256KB Sector REGION 1 256KB Sector
-« PNTR_ADR_1
256KB Sector 256KB Sector
-« PNTR_ADR_1
256KB Sector 256KB Sector REGION 0
256KB Sector xKB Partial Sector
4KB Parameter Sector
REGION 0
256KB Sector . —~
@] O O
256KB Sector 4KB Parameter Sector
[ e 2
E 37 H7%% Endurance Flex Z2¥g#1R
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infineon

Option - 4KB Top & Bottom

Memory Array

4KB Parameter Sector

4KB Parameter Sector

xKB Partial Sector

256KB Sector

REGION 4
{High Endurance)

256KB Sector
-« PNTR_ADR_4
256KB Sector
256KB Sector
REGION 3
256KB Sector
256KB Sector
- PNTR_ADR_3
256KB Sector
O @) O REGION 2

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

KB Partial Seclor

4KB Parameter Sector

-+—PNTR_ADR_2———

REGION 1

«——PNTR_ADR_1

REGION 0

Uniform
Memory Amray
256KB Sector REGION 4
(High Endurance)
256KB Sector
-«———PNTR_ADR_4
256KB Sector
REGION 3
256KB Sector
- PNTR_ADR_3
256KB Sector
256KB Sector
256KB Sector REGION 2
O

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

<«—PNTR_ADR_2

REGION 1

-4—PNTR_ADR_1

REGION 0
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11 Xz X - 14
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
3 Address Pointer 3 Address Pointer 4
4 Address Pointer 4 Highest Sector
ERE:

11. FEEHHIUEATUERE LU AL -
TEE #4 HHE-TEH 43 sk
155t #3 hab> 55 #2 st
155 #2 shab> 5 #1 it

12. 4KB B XA HEBRTE SN,

13. ERAFFEXAEM LBNEESHIEMA N KRR E i XK,

14, EAEHAERKENRD N 20 MTHEEX.

4.2.1

KiEENBMAL. RAMAMEETHUREE &R 12 Fimro

BE 1. BAMAY - 2—8RAMEXIE
W 256 KB RIS E NS AN, ATSSHEATIAM. EA%E %S Endurance Flex 2245 RIS FIE B

—BEEH, mAEBEN.

+12 BAMA A S 5 %)% Endurance Flex &)
. . Pointer Global region Wear leveling
Pointer # :g!rr;:g:'?:g; ess Es%;lﬁ?:ype enable# selection enable
: EPTEBnN GBLSEL WRLVEN

0 N/A N/A N/A 1’bl 1’bl

1 9'b111111111

2 9'b111111111

1’bl 1’bl N/A N/A

3 9'b111111111

4 9'b111111111

P =

15. X @ Z R HFHRIANEEE,
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4.2.2 ECE 2: MR R - — MKBIRE R B N iE KisH — 1 aEmA
M X 32

fEMZR%Z Endurance Flex ZRIFEFH U RYI D KEIER BN B HNSMAMBRK. X 0 EX A KEHER
B, Hie MEXAM. Xif1EXNASMAY, & 240 1MBK, F13 2R 7THEMFEENIESHARIE
B, EXRIEHHRERTRENKESE,

#*13 B7K)%& Endurance Flex 15§/ E (MXIHEE)
. . Pointer Global region Wear leveling
Pointer # :gfrrxg:‘?:g; ess Esgllg_rrl:ype enable# selection enable
: EPTEBn GBLSEL WRLVEN

0 N/A N/A N/A 1’b0 I'bl

1 9’b000010000 1'bl 1'b0

2

N/A N/A
3 9’b111111111 1'bl 1'bl
4

4.2.3 F )% Endurance Flex X FERMGSEH

K 14 )% Endurance Flex X FESNHSER
. Related SPI transactions Related octal transactions
Related registers (see Table 75) (see Table 78)
Endurance Flex architecture Read Any Register (RDARG_C_0) Read Any Register (RDARG_4_0)

Selection Registers (EFX40, EFX30,
EFX20, EFX10, EFX00) (see
“Endurance Flex Architecture |Write Any Register WRARG_C_1)  |Write Any Register (WRARG_4_1)
Selection Register (EFXx)” on
page 121)
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4.3 ¥ CRC (AT ITRKL)

1 CRC MW EIT 52844 > B F@ T TEEEINIE CRC T8, FiHEHEENTEM, CRC 22—
1B, ERTFISERNRIBFIENEINER, EO CRCHFIP2—ECEIEIN (ICEV[0] - ITCRCE) o

HL-T/HS-T ARFI&EHRIIEN CRC a2 F 1T R IIUE CRC RIBEFHKEUE HHVIEE. 231t
B/ CRCRBEIERFIFFEAIREIEO CRCEH<F5 (RDCRC_4_0) FiREXH, HEHMREERIE
CS# NIREBFERNMFAEG<SEEAS, B, tutFEHuE, Z CRC KIF A LAER RN

B FEYHE—RYSSEHNRKEE, W—RREZMIITE CRC KRIEFBIEIEA/NKIUNT 23211,
FIEENAER—oSERFY EITE CRCREE, HEEMER, TIErLUEESE MR HA CRC KR
B, FEESBE#HTILR, MNRFLE, FIEALIEREETENGSERFY .

e« AWM R
Cs# _/—\ Read Transaction / \ Program Transaction /

DQ[7:0] Command Address Read Data Command Address Write Data
. ( (16 Bits) (32 Bits) (n Bits) (16 Bits) (32 Bits) (n Bits)
Every 32-bits of data is shifted into

CRC32 and the Checksum is updated

CRC32 - Equation
oSS

CRC Read

[

38 CRC i+ E AR
AR

v £ CRCIRENGP T I RAY, IGEREE CRC REMBEHEMVIAN CRC RAFIELZTR,

-CRC32 %Iﬁ:_l:tl X32+ X28+X27+ X26+X25+X23+ X22+ X20+ X19+X18+X14+ X13+ X11+ X10+X9+X8+ X6+ 1

o FIEM2E M4 7 8]8Y CRC BUSE Z MR A 4B E,
¢ %[ CRC 1X32#F/\ 2% DDR ¥

s EUUFEHET, #0O CRC REMERFEE 79 OXFFFFFFFFh:
- POR

- BHE

- RS

- CSHIESEML

- JENE O CRC 1R501E

¢ NRE THRIEH
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AR
 NMRESEREWIESZAIP LS < F, BIESIRAEUHE Cs# AR REEFE L KE - (R BURIIS
Wit N CRCRIEME, ERBRIRIE. HEMEOCRCEH, REEABMAY. FPIERNGLSEHE.

¢ EREIEBEASEAMERSTEFEEZAIEEUEO CRC E, HEIERERIZAERESSERESES, Bk
#[ CRC (&,

o H3ZO CRC WA, 0 CRC FFEFMETEBAAE, BIVEZAEDO CRC IWEEZANIEEEN CRC &F
1728, FIE(FEEIZEO CRC TREEBRIEEUEO CRC 1728, LUEMYIAI CRCITE,

4.3.1 JEHY

HEITIERE READ L5 E CS# NIRRT, HITIRIRIE, RS, RS REMULMAFRIRHESRE. 7]
URESHENT IR GHAIRE) FEStt, MAFER LRI 1L 5o

NF e EmRT, BOER CRCRFESTANENGLERFT (Cs#RBTIRT) HITCRC
—B S TANBTRTF, CRCHEMREFL, HREREEDEFER CRCEHFSHEF. MREEHITZMRE
1%, [HZIEE CsHRBFEIZEIHASER CRC RILE,

e MW
CS# J_\ Read Transaction /
. Command Address Read Data
DQ[7:0] < (16 Bits) (32 Bits) X (n Bits) >

Every 32-bits of data is shifted into
CRC32 and the Checksum is updated

=

CRC32 - Equation
LN N N N N N N N J

CRC Read

& 39 % HY CRC {F3P

AR BEXYEEO CRCENGLEHIAZET CRCREAEBEEEHREE, T8 MREUZO CRC HFFHH
LFREREY, #0O RCHFEFSFAEZLD=NHHEARRNRFRAEERMABIEN T REHTEN
FHERFTHY CRC REMEEFH B S,
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4.3.2 B N\/18B&

8 Cs# AREBFE, EEEE—MEFLHRE, NWHITENRE. RZEER 256 FT/512 FHEAN
(HFRBN) Egstht, MAFTRKEHNE N 1T, HEITIEE TSR, mos# TR

FEPRY, MRITERERIE(E, ATLUBMRRENBEEHE =M

AT #HTESERERP, MSERERARINA CRCR2FIESHHNEMELFT (CS#EBFRE) 1T

CRCo —B cs# WNBRTLUTTHRE N/EiRer L5, CRCIHERKEL, FRREMBIEFR CRC FESET.

MR FIFHITZREN/AERRe L5, NMHREESD cs# KRBT AR Z B4R 3T CRC KA,

o UM
CS# _/—\ Program Transaction /
5 Command Address Write Data
DQ[7:0] ( (16 Bts) X (32 Bits) (n Bits) >

Every 32-bits of data is shifted into
CRC32 and the Checksum is updated

i=

CRC32 - Equation
o000 ®

CRC Read

40 5 )\ CRC &

F BB ERRIUED CRC ap1EH MMIREIREN CRC RIEM . MIgERFEE RDCRC_4_0 ap{EHa(E
79 CRC IREEFM—&RSD, AERKREMBIEREEHRESZ L. MREKETUEIMAB CRC KRIEFH

ERIM5 B EIBENCRCIIEAIE, NAIUEMEEERAZLEN/EiRm<LEH. WTRHELFHES,
HFCRC IR, ZRFZ/IERIE—UESTMEIEMAE. KRBT T IZRENBRRT .
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| Read Interface CRC Register |
| Send Program / Erase Transaction |
| Suspend Program / Erase within teg |
| Read Interface CRC Register |
Host and Flash device
CRC check-values are
CRC-Check Value Software / Hardware Reset
Verification
Host and Flash device CRC
check-values are matching
Resume Program / Erase
Resume
Program /
Read Erase
Suspend |Mg:g°e Or Software /
CS# Program / Program / A Hardware
Erase Erase Register Host Reset
CRC-::hack
|, N values
[ tes 1
3] B AN s 3 =
] 41 B ANNRERen < EHAYVIED CRCRTE

EO CRCAEXFESEMG LR
&1s #O CRCHEXFEHENGLLH

Related registers Related SPI transactions

Related octal transactions

(see Table 75) (see Table 78)
Interface CRC Enable Register (ICEV) N/A Read Interface CRC Register
(see Table 55) (RDCRC_4_0)
Datasheet 44 002-39896 Rev. *B
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4.4 BUBSSEM CRC

HL-T/HS-T RYNGERBF—AmS, BATFEEMERSIFRAEFPEXAASEE _ ERITES IR CRC 1T
B, CRCIHERERS —FEMTF B NIRRT NIRE, EEITEHITE MM TFEITIRES. CRCHE
{EfER51% 0 CRC 1E[EIRY CRC32 $FAEZ W TR HARE CRC IRIQ(E,

CRC32 %Iﬁi:—tt: X32+ X28+X27+X26+ X25+ X23+X22+X20+X19+ X18+X14+X13+ X11+X10+ X9+ X8+ X6+ 1

BISHA DICHK _4_1 i LR BEIRINEEMFT . Zan< BIERRIEMUNEE] CRC FiaMIFF
220, ZHFFSMIRIGHE CRCIHTEBSNMUBERERNTIR, Zan<ESERERMUINHE] CRC &Rt
WEHFER. K Cs#EaBRN CRCITR, CRC IRttt F4E Rt & SR ESHRERILE,

EEIEE, SBIPHNLERRES (STRIVO) - ROVBSY = 1), RIEHERME, BIFGERNSRRS
(STRIV(O] - ROVBSY=0), 3 EFTSUSEVIH B ORI, I ETFIESIER M CRC H7738 (DCRV310)
tr, HBFILUER Read Any Register (RDARG_C_0) &3 < KiEY,

REBHLRT=RKRESR, AeeBoiRIEITE, HE—BB5h, ®eILAA CRCE{Edm< (SPEPD_0_0)
MBS EFIIREN SR, THEEIRSHAE, KEFFEE 2 P CRC HEKRESNIFEEIL (STR2V[4] - DICRCS
= 1), —BEE, FIEALUREURETFSE, MBAYIHIEEEURE, HATLUEE CRC hE#H< (RSEPD_0_0)
kimE CRCIHTE,

£E SRt (ENDADD) A2 E /L b S sathiit (STRADD) & 4 Mk, 915 ENDADD < STRADD +3, MIISZEEIT
BighiEARY, BHISRERIFEEIRE (STRIV[0] - RDYBSY =0), HUIEFTEM CRC FLE/ARHIREMIES

{iI (STR2V[3] - DICRCA =1) K$5~AAIE R, —BE1i, DICRCA A LUBTMREE (B MBIEE: CRCIE
SHITHERR. YR ENDADD < STRADD +3, NIRIE{EIFIRE R HE A EIE,

AR CRCREEIT BB ERITM S S RE R e R E SR,

ot

|.|

4.4.1 HETENNEEXFEFENG TR

+ 16 BIETEM CRCHEXFTESNHSER
. Related SPI transactions Related octal transactions
Related registers (see Table 75) (see Table 78)

Status Register 1 (STRIN, STR1Y) Data Integrity Check (DICHK_4_1) |Data Integrity Check (DICHK_4_1)

(see Table 41)

Status Register 2 (STR2V) Suspend Erase/Program/Data Suspend Erase/Program/Data

(see Table 44) Integrity Check (SPEPD_0_0) Integrity Check (SPEPD_0_0)

gg;?sigie(%rggvc)m Check-Value Resume Erase/Program/ Data Resume Erase/Program/ Data

(see Table 57) Integrity Check (RSEPD_0_0) Integrity Check (RSEPD_0_0)
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4.5 PR RPN

HRRIFR T LN EENBEMSBGEEHITRINEN. XBELTRERHE NFERETIARSE AN
FCEFFes, XLERAIRER BRI, ASORSNTE=MEENFRIPNG, SFFRIFENH—4A
BX. FRIPEBDHENFERET,

& 42 ERARFRIPHLSILARIE BEEXIEAIEER,

¢ Legacy Block Protection
e Advanced Sector Protection
¢ One Time Programmable Secure Silicon Region
(
Registers Secure Memory Region Main Memory Array
| Status Register(s) J . | Sector / Blockin-1] ‘
Configuration Register(s)] Region[3] |
Region[2] | Sector / Block[n-2] ‘
Region[1] |
Sector / Block[n-3] ‘
Region[0] |
0
Sector / Block[2] ‘
Sector / Block[1] ‘
Sector / Block[0] ‘
J
IS =] =]
42 BIERIFNRE (BEN/ERIZRR) HE
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RRR&FIF (LBP)

RRRIP (LBP) RETIIRERBIIERIFNIG. LBP SZHFS5E4EEHTT NOR AFIRERFE .
LBP B RIFRSHFF S NECE T Fas N FES M5 M S M ECE P BV ERIEIR (1R IP,

FHERESIRIP

FHERESIRYRIP BB IIRER R/NESR LI, XBEITIREZF 7728 1 (STRIN[4:2]/STR1V[4:2] -
LBPROT[2:0]) M1EZE Z7F28 1 (CFRIN[5]/CFR1V[5] - TBPROT) {FTEMINIAVAE KL, R 1T7IRELBPF
fEFES hRERIEFC 2,

4.5.1

4.5.1.1

®R17 EHIRF T BRI IEF

RS [STMa [T TR emoryarey |06 e

TBPROT LBPROT[2] LBPROT[1] LBPROT[O]

0 0 0 0 None 0

0 0 0 1 Upper 64th 512

0 0 1 0 Upper 32nd 1024

0 0 1 1 Upper 16th 2048

0 1 0 0 Upper 8th 4096

0 1 0 1 Upper 4th 8192

0 1 1 0 Upper Half 16384

0 1 1 1 All sectors 32768

1 0 0 0 None 0

1 0 0 1 Lower 64th 512

1 0 1 0 Lower 32nd 1024

1 0 1 1 Lower 16th 2048

1 1 0 0 Lower 8th 4096

1 1 0 1 Lower 4th 8192

1 1 1 0 Lower Half 16384

1 1 1 1 All sectors 32768
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1%
4.5.1.2

BB RIF

LBP (TECEZ 7728 1 (CFRIN[4,0]/CFR1V[4,0] - PLPROT. TLPROT) AFREHIER(I, AJLUKA S EIHMFEIFR
SHEESFSE, MNMBRAFRIPSRENEE, IGIFRIPE T — N TEEEHEMD CS# ENES ZRIfRF

B
& 18 I 2 - FAIREDE R %R
CFR1N[4]/ CFR1N[0] /
CFR1V[4] 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], SP4KBS, TB4KBS)
0 1 Status and Configuration registers are Protected till next Power
down (TBPROT, LBPROTI[2:0], SP4KBS, TB4KBS)
AR
16. (RIFECE WS RIPERIEFRRIFRITF IR,
45.13 fRHRREFPRIEE

LBP fRIFHEIARIZEI ANE 43,

Power-On-Reset
Hardware Reset

PLPROT =1 TLPROT =1

A

Protected Memory Array = Write/Erase/Program Protected
Unprotected Memory Array = Write/Erase/Program Unprotected
Stat/Config Reg = Write/Erase/Program Protected

43 ZGRRIPRIZE
4.5.1.4 LBPHEXFERNHSEM
xR 19 LBP HHXFERNHSER

Related octal transactions
(see Table 78)

Related SPI transactions

Related registers (see Table 75)

Status Register 1 (STR1N, STR1V)

(see Table 41) Read Any Register (RDARG_C_0)

Read Any Register (RDARG_4_0)

Write Any Register (WRARG_C_1)

Read Status Register 1
(RDSR1_0_0)

Write Enable (WRENB_0_0)

Write Any Register (WRARG_4_1)

Read Status Register 1
(RDSR1_4_0)

Write Enable (WRENB_0_0)

Configuration Register 1 (CFR1N,
CFR1V) (see Table 45)
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4.5.2 =& BXERP (ASP)

SRRXARIF (ASP) M EI 2 F SN EERR MY R K@ Z Kt E S R M S EThAE 1T IR ITITH], 1L
FALEIBRREE No IEZRMBIEERE I LIEBIE, thrl LISZIEIRIF.

FEERREYI B XIET 2 X 554 (DYB) F1IEZ K14 (PPB) fRIFPALKF LIEIZERF S No &> DYB/PPB X%
R L BB LA 0" LURIPHEXBX, SR« UBCHRIPAEXBX, DYB RIFAIA] LIRIEEERERT
BAIMERR, MPPBAIRIEZEN, HIETIEIZHHMAMER, B 44 BT ASP IR,

Main Memory Array

Protection Control Dynamic Protection || Persist Protection Main Memory Array
Registers Control Control
Volatile Register File Non-Volatile Register

] File

Advanced Protection Register (ASPO - OTP)

(
E Password Register (PWDO - OTP) J

PPB Lock Register (PPLV) |
vy

D_bit[n-3]

Protection Control

Register Bits
ASPO — ASPPWD - Password Based Protection Selection
ASPO - ASPPER - Persistent Protection Selection (Configuration Protection Selection) o)

-~
D_bit[n-1] ( P_bit[n-1] w J Sector / Block[n-1]
D_bit[n-2] }~ Sector / Block[n-2]
ASPO - ASPPRM —

P_bit[n-2]
P_bit[n-3] M }» Sector / Block[n-3]
O
(@] (o]
ASPO - ASPDYB - Dynamic Protection (DYB) for all sectors at power-up Selection

ASPO - ASPPPB - Permanent Protection (PPB) bits for all sectors programmability © -— ©
Selection
ASPO - ASPRDP - Read P: d Based F i lection /—W

D_bit[2] P_bit[2] | Sector / Block[2]

PWDO - 64-Bit Password
PPLV - PPB Lock (global)
U ’ D_bit[1] ‘ P_bit[1] =‘ Sector / Block[1]
L D_bit[0] P_bit[0] > Sector / Block[0] J
J J L

E 44 BEABEXFRF AESKM)

ASP Protection Architecture

DYB
Protection }_*
| —
Sector / Block
Protection
PPB
Protection
~

=] 45 DYB #1 PPB fRFIEHl

ASP fRIET FENEERED, AIREBIRHERATREMSMEIRRIPHIG, XEEERITES 50
“ECERIF7FI S 55 T1“ASP HHXFFas Ml en < fFh P 1THIR,
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4.5.2.1 A& fRIP

ASP R T BEI A RIPHGIRRIP SR G ECE RIETE, EESRBXFRIFEFSE (ASPO[1] - ASPPER) FRHY
i 1 ALEFIFARIPNSIHERIP U T EES T ER U S NSRS

+ CFR1V[6,5,4,2]/CFRIN[6,5,4,2] - SP4KBS, TBPROT, PLPROT, TB4KBS

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

+ ASPO[15:0]

+ PWDOI[63:0]

RARIPNERIZE 0 B 46 Fimo

Power-On-Reset
Hardware Reset

ASPPER =0 !
Yes

Persistent Protection

[. CFR1N[6,5,4,2J/CFR1V[6,5,4,2], CFR3N[3/CFR3V([3], ASPO, PWDO Registers = ]

Write/Erase/Program Protected
PPBLock = 0
Yes

. PPBLock Bit = 0
. PPB Bits = Erase/Program Protected

46 BAFRIFHEIREZER
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4522 T&EDYB (BEl) BXEFERP

ohSRIPELST (DYB) BHKMNL, HASTBXRE—1H—R DYB, AJLURREXNBEMISRFITIEN.
DYB RiTHIBRLL B EFRPPBI B X AIRIF, @3 &t DYB BN < &4, DYBREIA“0THERRI“1”, M
MARETBXETRERIPEUACZARIPIVRS. ERZEE, AJURSERIFBEX, B#REINIERNE
X, FINFEEELBAIUEZBUENERIP, DYB A EF RIS IZ 0 BN 1o

ENSBXEIPVEIF, RET—MET, aJUELS (ZFRP) BIEFRE DYB ZERMFRIPUEE RO,
MEBR ERIPFFAEBX RZIRRHE NN, EEREXRIPEFES (ASPO[4] - ASPDYB) FIEIRL 4 3
NEFERBXTE Power-up BHERENZSRIP (DYB)HIHI, SIRFE, XL DYB IR ARMIKTEN“1", LD
SBEXFRIPVERIZE B 47 Firo

e M

Power-On-Reset
Hardware Reset

No
ASPDYB =0 - Default Protection

Yes

A 4
(Dynamic Protection upon Power up )

A 4 . PPBLock Bit = 1
e ASP Register Bits = Erase/Program UnProtected e ASP Register Bits = Program UnProtected
. DYB Bits = Write Protected at Power-Up . DYB Bits = Write UnProtected

a7 & B X FRIPVERZE
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45.23 kA/IEETPPB (FER L) BXFRP

BMIEZRA (PPB) NENEFHESBEEREMHIEZARF, ZBEXFRISHE (RIFEAN) , HEH
FENBUBERRN1, =6 ASP RET PPB RIEZ KIEEFERMEDT, BIXAMIGES,

4.5.2.4  7KA PPB RIFHLEI

PPB I F— M RIMBVIEZ R IENEET IR, A TMBEDE—1 PPB{iL, H—PPBIUKEANN 0, 18
MABXZERF, TREXNEHRITENTIRIREE, PPBRIEME N, EXIURAHITER. X581
FRILEEMETFRIREN, EBTBROARRFNAEM. ME— PPB UFERARNFIRIZN
&]e 7£ PPB LT NIRFEL PPB iiFFRHAIE], RAILALIAREFFSRAEIRIERE TN, 1RERFIE PPBE

E AR R X AR ERET (a],

KA PPBRIFHAE, MREN, BRANHEKTFAZNE, —BRET PPBHRIPEN, EESEREKX
RIPF1F2E (ASPO[0]) HEI{I 0 BNRIAFRE PPB B AKARIF, MMEZBFRE PPB IBRF1E NiR{E,
ASPO 2 B {RIP LUE RS NS RIE.

KA PPBIRIFANFIIZE G0 B 48 o

Power-On-Reset
Hardware Reset

> Default Protection

. PPBLock Bit = 1
e  ASP Register Bits = Program Protected e ASP Register Bits = Program UnProtected
. PPB Bits = Erase/Program Protected *  PPB Bits = Erase/Program UnProtected

48 KA PPB R {RIPHIZE

4.5.2.5 IiGE PPB RIFHH

ETF prB WIEZRMARIFPEM T LARENSE, MMBLLBRIE ANE PPB ilo FARIPALEH
(PPBLock) @— M KMAL, FTFRIFFAE PPB fil. AR 0B, ©HIEFRE PPB; &R 18Y, AF
EX PPB, B2 RE— PPB BiREfL. PPBLock #5<1% 4 (WRPLB_0_0) B FHEZIiEE. REY
FiE PPB AL ENFIRMISES, 7415 PPB BIE(LES. PPB BiEITE POR HIEMHE MIHAEIE I
7“1, HfEFA PPBLock sn LR HIBIRET, RBMRHEIELFIIRI LIS E PPBLock, RBEGMIMNVEHE
iz _EEBAT LU E PPBLock.

AR IIGEY PPB RIFAEEE(T ASP BCE,
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45.2.6 FBEERFVEHE

B RIPVIEIERER 64 (IZRFLRIKE PPBLock, MTMEMESRIINLZ LM, BT BBEKRI,
FELEBMNENE, PPBBIEMITE BN 0 LIFRIE L BHRMHERP, BEBAENZEHBEITRIT
ZIEMBE<SE, PPBEIEMIKIZN 1, MMMAIFEREKX PPB, iEESREXRIFEFESS (ASPO[2] -
ASPPWD) FRBYIL 2 AT IERZISRIFVIE], ZIDRIPVLHIE R LARIP ASPO RIE S N RIE.

AR MABRZBRFRIPIEIZE], DL EDHITHRIZ, DIEMABISPIsr<EH (PWDUL_0_1) 2/ \%&
¥ fEi (PWDUL_4_1) FAFIRHEZE LUATITEEXT,

BRLRIPVHIRIZEI G0 B 49 Friro

Power up
Hardware Reset

- Default Protection

Password Protection

. PPBLock Bit =0
. ASP Register Bits = Program Protected
PPB Bits = Erase/Program Protected

Fail

PWD = Unlock
Yes
A 4
PPBLock Bit = 1 . PPBLock Bit =1
. ASP Register Bits = Program Protected . ASP Register Bits = Program UnProtected
PPB Bits = Erase/Program UnProtected « PPBBits = Erase/Program UnProtected

& 49 FEFRPYHIREZEE
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4.5.2.7 EEEFEBBERPVE]

IEENZ RS RIPALEI ] LU SREXNZE BB RIPVLE], HiRERBANEIRRIP. EEEBRIPHEIR L
RIFIFREMEYIREIREN. 5ANIERR, EEREMRBmISERRIITRZA, REREFEFSS L
(CFR1x[5] - TBPROT) BY58 5 (IR RIRHES (256 KB) B XM SEEMRIFAIE, TICIEENG<SELH
PIEHNBXMIER A A, “OBMRAMRINFBUBXIEE, IR TMAREKFHBXIERE, T2,
MEBEFBYIERIFER 53 BNV R R 5 2 (B B o] 152 X35,

AR EFRRNELRIPARZAE, YR RED, ZED SPI e (PWDUL_0_1) ¢/\&a<
&k (PWDUL_4_1) RRIZMATFLLRMNZENE, RENEZDRF A EMIZE N B 50Fi7R.

Power-On-Reset
Hardware Reset

No
ASPPWD =0

»{Default Protection

Read Password Protection

PPBLock Bit = 0
. ASP Register Bits = Read/Program Protected

TBPROT =0 TBPROT=1 [ |

N | . PPB Bits = Erase/Program Protected
Read Lowest Read Highest | «  Memory Array = Erase/Program Protected

\ \
| Address Sector Address Sector | Unprotected Read Sector based on TBPROT

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

Fail
PASS = Unlock
Yes
e  PPBLockBit=1
*  ASP Register Bits = Program Protected _
PPB Bits = Erase/Program UnProtected N pPBLOCk.B‘t - 1 _
Memory Array = Read/Write/Erase/Program UnProtected N gﬁ; Eleglflzr B\ts”; Progra[v} L;nProtecdled
Status & Configuration Registers = Read/Write/Erase/Program UnProtected : its = Erase/Program UnProtecte

G

E] 50 EENE D RIF A ERIZE
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PPB il - OTP i%#%

ASP Rt T — ML EIETRK A 2 1E PPB 2R 2 {Z4I(ERPPB_0_0), X{HSFFA PPB il REE— /X ER]
YRIE. EAILIEIN, —Bi%&IRT PPBRIF, BKLTEENR. ARESRBXFRIFSESS (ASPO[3] -
ASPPPB) Hp911 3 15 PPB (B OTPE 4,

4.5.2.8

4.5.2.9 JEFI ASP EREN

v FFALRIP (ASPPER) MIZ B3 {RIP (ASPPWD) @ B FHY - REES N—"%E,

 IIRFZRENELIRIF (ASPRDP) , “MS5ZEERIF (ASPPWD) [EE#HITHRIZ,

v —BRBEWIRRHIIE, BRERPYE (ASPPWD) HFHEN (F0) LUBALEREER,

o HIREVEENHMZERFVH BB (BI ASPO[5] - ASPRDP, ASPO[2] - ASPPWD 5 N7 0) , NIFFAMAE
HRETAIEISHEX, BEEANNEZEERBAZZEMRIFEY, L, REEEEREAH B
BIUEREERE FHRINGE,

v HIRBRRIPEIVHER, FRATFNEFEEZREIHITEARE NG TR,

4.5.2.10
20

ASP X FER/NmSENE
ASP HEXBFERNHSER

Related registers

Related SPI transactions
(see Table 75)

Related octal transactions
(see Table 78)

Advanced Sector Protection
Register (ASPO) (see Table 61)

Read Dynamic Protection
Bit (RDDYB_4_0)

Read Dynamic Protection
Bit (RDDYB_4_0)

Configuration Register 1 (CFR1N,
CFR1V) (see Table 45)

Write Dynamic Protection Bit

Write Dynamic Protection Bit

(WRDYB_4_1) (WRDYB_4_1)
Read Persistent Protection Bit Read Persistent Protection Bit
(RDPPB_4_0) (RDPPB_4_0)

Program Persistent Protection Bit
(PRPPB_4_0)

Program Persistent Protection Bit
(PRPPB_4_0)

Erase Persistent Protection Bit

Erase Persistent Protection Bit

(ERPPB_0_0) (ERPPB_0_0)
Write PPB Protection Lock Bit Write PPB Protection Lock Bit
(WRPLB_0_0) (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_4_0)

Write Any Register (WRARG_C_1)

Write Any Register (WRARG_4_1)
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4.5.3 Ze1FMEXIE (SSR)

REEFMEXE (SSR) B—1 1024 FHNEMXIE (5XFMHMETIDTF) o 1024 FTH 8 32 AT B
ER 32 FHXiE, B 511MHET SSRBEHR,

Secure Memory Region
Secure Memory
Region
Region[31] \\
( Region30] |
Region[29] |
| Region[28] |
L J
( Region[3]
Protection Control Region[2]
(32-Byte Region — Address 0) L Region[1]
\: ;i;ﬁz I Lock Bits 31 to 0 :\( 16-Byte Random Number J ) { Region[0]
& 51 OoTP fRiF (FEZ K1)

- R2FTXE (Mt o F48) AEAM 32 FHXEREFRPTS, ZRENSR+1IMFIEE—
128 (UBENER. BENEARAI BN, BEREERE, ETROENFT (S43211) NREMv0"AURN
FIRWETF 32 FHXIFREENERF - 8§ 32 FHKIENE—Mi, FrEEMFTIIRERE,

AR ST 128 (IRENEHI TR S NI 2552 ERSERR B PRGERR, FEEBEMHE (A REfEeZ (iR
[E SR

4.53.1 SSREXFERNGSER

=21 SSRIEXFERMNHSEHE
. Related SPI transactions Related octal transactions
Related registers (see Table 75) (see Table 78)
Program Secure Silicon Region Program Secure Silicon
N/A (PRSSR_4_1) Region (PRSSR_4_1)
Read Secure Silicon Region - .
(RDSSR_4_0) Read Secure Silicon Region (RDSSR_4_0)
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REeBzh

SEMPER™ (NFZfEss B & — MR ERS, BT HnidEtt. EEMANREURRITEMER
IhEE. HERATVKERIVIIG RN IFZ R E T FRNEE R AT R FRANFIF ERE T
EER. FRAERERESEMN, HINBRNATVEHBIRAIRE, —MRIER TG URER,

2B A TPRSF EHRIODE T IHRFmIZAI S VRN RA D L E B E F 75 Hiifo

Tkl 38 40 98 A SR Ik

MRMANEANEFNFERS P RIRIERI S REeFIatt, WBHSEMATUME S, FRIFRRMEE
HEE, ZEAEAAREEERSAE. —BRNFIXRMBMIEHSEDGL, NERFEREEGS
Bt ERERINS N5 FER (15-15-15), HAERRSHFESRPIRHESRIEHIRD, &22 BRENE
IR R B B3 RR S F 7281l

4.6

4.6.1

£ 22 REFFSS 1 LERNEIRG
. . . Detection
Bit Field name |Function signature
STR1V[7] RESRVD Reserved for Future Use 0
STR1V[6] PRGERR Programming Error Status Flag 1
STR1V[5] ERSERR Erasing Error Status Flag 1
STR1V[4] Legacy Block Protection based memory Array size selection |0
STR1V[3 : 0
3] LBPROT[2:0] Note: LBPRIT[2:0] can be anything from 000 to 111 based on
STR1V[2] Block Protection configuration 0
STR1V[1] WRPGEN Write/Program Enable Status Flag 0
STR1V[0] RDYBSY Device Ready/Busy Status Flag 1
#+=23 A E L iR i O EE
Register read
. . Address
Transactions Register latency Output
Interface supported type L# ::s) Freque.ncy of (# of clock impedance
y operation cycles)
Status Maximum (allowed
SPI Reag:l Status Register for Read Status
Register 1 . 4 . 2 450Q
(1S-1S-1S) Read Anv Register (Volatile Register 1 and
yReg Only) Read Any Register
transaction)
AR

17. W FIREREEFFERE, ARBRERFERGEREHIESRAMERTTFSMILE = ETRENSER.
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(infineon

1%
N foe =
4611  EERIATAH
FIERREEIRESTHFSRIBFTIRBESHFPEE R ENBRURIE. ZFTIRIRIZE B 52 Fim.
( Power-Up )
v
Read Status Register 1
(Current Communication
Protocol)
v
N
7 S
" Status Register 1 N
- =0’;°°? \\\ e Device\l
Q\Qny Read Identification Transacﬁon/=// \ Ready /’I
- Successful - B -
\\\\\ // -
I No
Change Host Interface to
SDR SPI
(1S-1S-18)
Flash Microcontroller Read Status Register 1 | /" fiash configuration
Detected / Corruption Detected
‘ Status Register 1 = 0x61 Ff —» Status Register 1 = 0x41
S S -
( Hardware Reset[la\) Clear Statuf Register 1 |
Configure the Device by
Updating All Nonvolatile
Registers 19
Change Host Interface to
Default
,/ 7 Device 7\\,
\_ Ready /,"
52 FA TR H SR 40 s i PR B iR 9 F 5

AR RIORETIAITMNEREH /0 EZOEEFIREEERY 1I/0 O E, 4190, 8D-8D-8D F 15-15-1S.

?8%[1%%5%1#%%5&*%1%3@?\], HEBGEATEERRRR, BERNFAEFEESSB[ M

19. —BE— 1 ENEEFERGIRIEN TIFZINRESETERHLETFH, MEFRNIEZRRENEES
FREREIEIFAE XIRZE (STRIN =0x00, CFRIN=0x00, CFR2N=0x00, CFR3N=0x00, CFR4N =0x00,
CFR5N =0x40) . EIGEBIREMIFTKENER, ARH#HTHEREERBILT2BIMERE.
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4.6.1.2  fRUEHERBHRBILNBXFEFESENGSFT

)24 RiEH BN RUIMEXFTFRNGSFT
. Related SPI transactions Related octal transactions
Related registers (see Table 75) (see Table 78)
) ) Read Any Register (RDARG_C_0)
Status Register 1 Volatile (STR1V) - N/A
(see Table 41) Read Status Register -1
(RDSR1_0_0)

4.6.2 =R e oA

MNRERGENEETHE BIUBANEREMSERN) , 24 TERBEHEM, WEASERS
SEREEDET, SEFEEIEIER, ERTHRARE NEETRLIL, ESANSERKER
TEEDIIRIF, 1 TRLEEN, SONBMSBRG, HESEBRENERIANEINEISHERX (1S
15-1S) HAFBERESEE, BASASEIENEPTIE,

= 25 BT TFIER B IR RI S AR A S 12841,

|25 RESFEFSR 1 BERFRNEIRD
Bit Field name |Function 2etectlo
signatur
e
STR1V[7] |RESRVD Reserved for Future Use 0
STR1V[6] |PRGERR Programming Error Status Flag 1
STR1V[5] |ERSERR Erasing Error Status Flag 0
STR1V[4] Legacy Block Protection based memory Array size selection 0
STR1V[3 : 0
3] |LBPROT(2:0] Note LBPRIT[2:0] can be anything from 000 to 111 based on
STR1V[2] Block Protection configuration 0
STR1V[1] |WRPGEN Write/Program Enable Status Flag 0
STR1V[0] |RDYBSY Device Ready/Busy Status Flag 1
|26 KNEERERANNEZEORE
. Address Frequency |Registerread latency |Output
Interface Transactions (# of bytes) | of (# of clock cycles) impedance
supported operation
SPI (15-1S-1S) fr\“ SPI(15-15-13) 4 Maximum |2 450
ransactions
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4.6.2.1 EERIFTA
FEREE TR S ER R TIR R ER U N2 T L ERERF, %FFINRIZEM B 53 Fir.

r Power-Up ‘1

h 4
Read Status Register 1
(Current Communication

Protocol)
X
/ \\\
e
" StatusRegister 1 ves
& B 0200? ™~ /" Device \;
".Any Read ldentification Transaction =~ \_ Ready
. Successful B -
- e
~ -
-
No
Change Host Interface to
SDR SPI
(1S-1S-18)
Flash Microcontroller z
Initialization Failure | Read Status Register 1 ‘ Flash Configuration
Detected \ Corruption Detected
Status Register 1 = 0x61 Status Register 1 = 0x41 ‘
Clear Status Register 1 ‘

B v -
-~ Hardware Reset[m]\_}

Configure the Device by
Updating All Nonvolatile
Registers[2!]

r
Change Host Interface to
Default

;

e o i
{ Device \

\_ Ready /

& 53 BN R EFS

AR RIOFFIAIIMEREH /0 FEOREFREIEREA /0 #FEOBE, %0, 8D-8D-8D E 15-15-1S. &
ZMAREA,

%ﬁzﬂ%%ﬁ%ﬁ%%&&fm%%w FHEBHEMUREERRN, BERANEREES5 .

2. — BE— N ENEETEFEEGSFIENTEZRRESETERVELEST TR, MEHNRNIEZRRENRES
FREMREZFAE XKD (STRIN=0x00, CFRIN=0x00, CFR2N =0x00, CFR3N=0x00, CFR4N =0x00,
CFR5N =0x40) , EiIEBEREMIFTRKENER, ARH#HITHREERBhLEBIMEIRE.
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SyE
4.6.2.2 FEEBRSFENEXFTESS
r 27 ERERSFKNEXTESMERGS
. Related SPI transactions Related octal transactions
Related registers (see Table 75) (see Table 78)
(S;eaélfrsaﬁgiztle)r 1 Volatile (STR1V) All 1S-1S-1S Transactions N/A
4.7 Eku)=17)]

BB ATEIRE LREHEEEMFM HL-T/HS-T IRERFIIRIEE, MARLKXEMENGS (8
HE) o IRIESRHEE, —B st TRRBTHE KRR, HIEMSERD /0 Lt

IRENEUE RS G I 1E B Th R BB 7728 (ATBN[31:9] - STADR[22:0]) 36, ZFEaaHtht o] LA FRFEE
HERTUARGME G2 FRHIUAR) . BolBEohEFFSSPEINRT BaiER, © LR #ERAEK
(ATBN[8:1] - STDLY[7:0]) &R~o X MEREEHIERINZAIIEEM, B IXIERHITRIZLUHE EITH
ER, BEFERBIREMEHRERNFHNNENGE/NE, BIVENEBSHBIMITHRIIHERKEEE
REFFES 1WE, URIEREREHRIF (R£B5h)

AR
v KN AEIEINREA RESS I B B Bo

s EAEEBXRIFI—E, HIREERIEEHN, BaaohiEwER, HiREEEIhEERZ AR, BN
A BnhiEsh (ATBN[0] - ATBTEN)

« BREO CRCBEHBHFEREED 4 NFRIEIE,
ERZVBINTE KRB X O ECE — B shE i,

4.7.1 Bl EREXHNEFRMG LR
28 B AR AR FERNH 0

Related registers

Related SPI transactions
(see Table 75)

Related octal transactions
(see Table 78)

Read Any Register (RDARG_C_0)

Read Any Register (RDARG_4_0)

Write Any Register (WRARG_C_1)

Write Any Register (WRARG_4_1)

AutoBoot Register (ATBN)
(see Table 66)

AutoBoot Transaction
(see Figure 14)

AutoBoot Octal SDR Transaction
(see Figure 30) /

AutoBoot Octal DDR Transaction
(see Figure 31)
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4.8 X VG
HL-T/HS-T 2R EIRYIRE e SRR IA A R EIR T B2 RGT, BN: iRENTFiE2RFEYI. IRENERMAFARIR. IR
INE77eR. RINLL7FMEXE. 3= DYB 1 PPB R 1L,
XLEIEEN A SR B LUER LU = MEOM Y PR EfE—1:
+ SPI#Z[KF SDR (15-15-18) i, ZR—1MFTHE<L, 81 cK LAAER—U
o J\ERHIHIE OISR A SDR (15-1S-8S) i, FRI—FTIEL, 81 CK EFAAEH 1L
o J\ELHZE ISR FISDR (85-85-8S) thill, FHIMNFHIES, 81 K EFAER/\fL
o J\Z3Z XA DDR (8D-8D-8D) Thil, FRMNFNIES, 81 CK LAAM TEAEEH/\ L
X LR BN Ep S ERIfE A LA T Thik
v RIS SE AR B Y BRI INGER AR, LA LAt EhaZERES] (1S-1S-1S XA RDAY1_4_0
FRDAY1_C_OFRIN) (B FE49) o
 BiEIE (DSHIH ETFAEIT ISR RE M R ESUIRIRPOMEUE (B IE 65 TT “¥IE%EE
(Ds) ”) .
 RENESERAR 8. 16, 323 64 FTMEIBIREKENXITTHIEN (B0 F52F%K53) o

4.8.1 R RAGSER

BE=MM—RNnSEE, ShadEnExismg =Y (1s-15-15) . (85-85-8S) #1 (8D-8D-8D)
(BUE 126 T “ApFEHER”) o

4.8.1.1 RIS IRIRGSER

JRENSSFARIR (RDIDN_0_0. RDIDN_4_0) fr¥f&ieMXtHhiEmiriRfasHAniRevisEisel, SPI
W8 E i ERR, M/ \&RNE N EhE (0oh), %A {E i B IER E BB E (i1 (CFR3V[7:6]) &
SR AREIAR (B0 &K 49) . /KRR 3 DS HITEIEINEY (B 126 TT “eap EHMER") -

4.8.1.2 IEEY SFDP f S {55

EENERITINIER IFE2R AT A I S%K (RSFDP_3_0. RSFDP_4_0) #3< {43 JEDEC RITRERE
itz ] RIMSEL (SFDP) HYiFIRl (BIEE 126 I«dpfEMR"), ZHhSEEMESPIEXTFERIFH
Hidlk, E/\EEX TR 4 FHh, MNRIGETIESHUE, N SFOP = [B]HFAYIEE (i B 72 HUIRIRENHY
e XA LA HFHEHLIAIE] SFOP EIFRERISH, anSFRZFES (RF) R, BE/\MER
BEA, TERMEFEZH, REEERI AT IFRE SFOP fi 1%, 152EX SFDP M ¥ X R R AR Fhifi
£ SPIRN T /9 156 MHz, 1£/\%% SDRIETL 79 92 MHz, 1£/\£% DDREZ 9 85MHz,

4.8.1.3 EENME—IRIRGSSER
JEENME—ARIE (RDUID_0_0) m i A TN EtriRan <&, BifnS st —REREN

64 I F, ELIT FER.
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4.8.1.4 EREHIRNEXTEENGSEH

%29 ENEMRANEXFEFESEMB LM
. Related SPI transactions Related octal transactions

Related registers (see Table 75) (see Table 78)
Configuration Register 3 (CFR3N,
CFR3V) Read Identification (RDIDN_0_0) Read Identification (RDIDN_4_0)
(see Table 50)

i ) ) Read Serial Flash Discoverable Read Serial Flash Discoverable
Configuration Register 5 (CFR5N, (RSFDP_3_0) (RSFDP_4_0)
CFR5V —— ——
(see T;ble 54) Read Unique Identification Read Unique Identification

(RDUID_0_1) (RDUID_4_1)

4.8.2 RINTEMERE Y S E

FREFEFEIRA UM ERF T RRFILMAERIRE, HEF TRINFEMEHA S F T IRE, B2
EEEEIRE) CS# BMNB BT RERBIE R . MRF TIHULARNEFMRET R SRAMAE, TIREUEMFES
AL 4RSS

4.8.2.1  SPIEEVMIBURIEIN < EH

SPI IR RIF AN an <124 (1S-15-1S) AFXIHFEMERBIES SPIIEIERS, HINAX
15 DS HIERE. RMHLOIERNKERD, RIBLERINRAN IR 50 MHz, TERIEEFH,
PRRIEE A S RIERE (CFR2V(3:0])) IRERVEREH, USEMEARNHIE (S0 126 01 “6p
LERER”) o

4.8.2.2 J\E¥EHHIEEGSERE

BE xS HURRAEMEEL x1 RBITHERA LEIe<SMitit BN It R 551 \ &38R LGS
&4 (1S-15-8S)o AT LUEIREIEIREKE, It S1E 5 A (CFR2V[3:0]) BIMER B RAE I R LM &
KRBTSR (BILE 126 T “HTERR”) -

4.8.23  REY/\Z SDR&p <&

REY/\ &k SDR #n <& 5153 SDR (8S-8S-8S) MR HEMIEE ML &, ZININZHF DS BIBRE., =2
EIESREKEIEDT, i< ERERE CFR2V[3:0] IREMERARE, ULMKRABNHIME (BIE
126 T1 “Ea T 1EHIR") o

4.8.24  XEY/\Z DDR @155

J%HY/\ 4% DDR #<fE4ifEMA DDR (8D-8D-8D) IR MBIRMBIBEI B, ZIMUNLHF DS HIBRE,
IRLESIRIKEET, IS ERER e (CFRaV(3:0]) REMIEREE, USMBARNIIE (81
% 126 T1 “EBR L EHIR”) o
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4.8.25 IRENEFEEMEIIEXTEFESMaSER
&30 EINEESAETIEXT FRMapEHE
. Related SPI transactions Related octal transactions

Related registers (see Table 75) (see Table 78)
Configuration Register 2 (CFR2N,

CFR2V) Read (RDAY1_4_0,RDAY1_C_0) Read Octal SDR (RDAY1_4_0)
(see Table 48)

Configuration Register 4 (CFR4N,

CFR4V) Read Fast (RDAY2_C_0) Read Octal DDR (RDAY2_4_0)
(see Table 52)

Configuration Register 5 (CFR5N,

CFR5V) - -

(see Table 54)

4.8.3 ENFFERGSER

BN SEHATIRERAIRERSHITHSH LB IR, FEHREESZRUMIEZKMEG. G
MIEENEFERN G E. ERERETFES oI AR MRS R ERNS A BT ihE
FIRRAEZ RN B AT ER. FETANSFESR NG SEH, XERSERITXNENSEE
TEX, HEMNERZEERNAS., XERREFesnSERIFRE =MiY (15-15-15). (8S-
85-8S) #1 (8D-8D-8D) (B 126 71 “HmLTEHHAMR") ©

4.83.1 ENERFTFSS

ERERFFRGTERSIRNMERGTFRNRESN, THRIEFXUERZLE., RZEEER
BB Fesivitiil (BIE 126 T “@MSEHR”) - ETRE—EERAR (CFR2v[3:0]) FFiREX
SR MFFSRMCFRIV[T: 6T ISR T F2R. B0 T 49X NV FFR[ERFHAF & 51 3 F
SERMBHEFESRLERAR, R, BREFMERNEIENS, ESPIERXT, MRSLEFEHR, MREERT
HNFERAR, BIGLSERAL, SMNEIRERFERHSERNEN— N THEESRUE, T8
i1 FHHIENSERR, SAERER Read Any HF2sm S FHRIENESFHHIE. /\ R\ ZHEIEM
BYDS (&M% 126 T1 “dp 2 fEHITR”) o

EREEFEFERGSERSIFRAME, JERAEERRE R T IRBURESEFSS 1 (STRIV), ERATFIR
BY ASP PPB 1/5iR] & 7728 (PPAV) #1 ASP ThSTHREIR IR EF 7288 (DYAV) F&F 1788, =2 PIRAVIE < RIERFEHM
RENFTIAIEPES R MIAIE, WIRIBEIL S N ASPR[2:0] IR ASP ZIEFRIPIRT, NEERFESRHIEEIEM
PASS HZ 2SI BRI EIR. REKE XM B SIRERE X HIEIE,

4.83.2 EERTSFTERHSLHE

REVIKASE7F28 (RDSR1_0_0/RDSR1_4_0. RDSR2_0_0/RDSR2_4_0) @< {FHIAIFIRINFTFesZRMEN
Bo SPIRILREMUER, M/ \EEREENEMME«0oh”, Zip<S1EiaEREREHAE (I (CFR3V[T:6])
FERB AU EFER, ULHRANMINE (B1%&49) . /\EEXIHFIEINEDS (B0 126 TR
“En L EHER") -

REFERATHN B RMRA AT RE, BIEERR. BRSNS NREEE# T2 tt,

IR E) \ DT E ARG, FTLUESIREIRESEES L. SR/ \NEPERSER—RE.
XIXPRF SPIHEIL T,
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4833 REXEISHRIP]L (DYB) iR FFRPSEHE

J%EY DYB 510)Z 7728 (RDDYB_4_0) fn 1% 441 EY DYB 40 HESRHINE. oS EHERIEREARE
{iL (CFR3V[7:6)) SKIRENZ LM FFES, USLIMRANHINE (B8R F49) . /\EIEXZHF DS HITH
BIMEY (B 126 T1 “HSHERR?) o TLUESIEEY DYB 1728, B2 DYB HEssHUtit R =iB1E,
Rt T A LOX F 5 TUIRENEE /N DYB B 1Fes. & MUBE M AEH B IMAYIREY DYB fr S E Ik iEE,

4.8.3.4 EBEUSARIPAL (PPB) 0 FFeS SR

3%EY PPB i/ 10) & 7728 (RDPBB_4_0) Sn <& 4L EX PPB AR T ERMAR. %o & HER R EHA
FE I (CFR2V[3:0]) SREIMBRARTEISTHR (B0 K 49) o /\EER T DS HITHIEIME (BE 126 |1
“ERSEMER”) o BILUELEIEEY PPB 57788, 1B PPB H223RUtilt RE@e, HEILTT & LUXFh7 R IREY
24> PPB PES!, WANfEFE S IRAYIREY PPB SR SR HSRIRENE ML E,

4.8.3.5 EEYPPB HiEFTERHSER

3%EX PPB i 271728 (RDPLB_0_0. RDPLB_4_0) ¥ fEHAIFIRENIEZETERHNAR. SPIRIEE
HhEERR, M/ \ KRR EENPERENMItFT“ooh”, Zap<SERERIERAREN (CFR3V[7T:6]) Fik
BN MEESE, MUSLHRANHINE, /\LEXZ1F DS HITHIRIMEY (BIE 126 71 “dp 25

+R”) o BILUELESREY PPB BiE (Lo

4.8.3.6 IEEXECCHIBERTRE

IREX ECC #IBE TTIRTS (RDECC_4_0) sn 225 THE F UM BT EH ECC RS, 1EL ST
Fh, HIHEEY LS A5 ECC #IBERITXITF. Z SR HIER R BHRIRE (L (CFR3V[T:6]) RIEEN S K14
BFiFss, MMEEMRARHINE, \EXBEXZIFOSHIERE (BUF 126 T “HISERE") -

Ffrift ECC B2ty ECC RSN F AR 2 litl. EREEMIETKEERHEN. ERETF—ECC #T
R, MNRF5S—1 RDECC_4_0 3 RDECC_C_0 L fFHIAIXEIT— ik, 18279 16 (BIEETK/IVE] F
To

4837 IERFFREAXNFTEFEMGSEH

31 ENSFEREXNTERNGSEHE
Related SPI transactions Related octal transactions

Related registers (see Table 75) (see Table 78)

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

Configuration Register 3 (CFR3N, |Read Any Register (RDARG_C_0) Read Any Register (RDARG_4_0)
CFR3V) (see Table 50)

Read Status Register 1 (RDSR1_0_0) | Read Status Register 1 (RDSR1_4_0)
Read Status Register 2 (RDSR2_0_0) | Read Status Register 2 (RDSR2_4_0)

Configuration Register 5 (CFR5N, [Read DYB (RDDYB_4_0) Read DYB (RDDYB_4_0)
CFR5V) (see Table 54)
Read PPB (RDPPB_4_0) Read PPB (RDPPB_4_0)
Read PPB Lock (RDPLB_0_0) Read PPB Lock (RDPLB_4_0)

Read ECC Status (RDECC_4_0) Read ECC Status (RDECC_4_0)

4.8.4 HiEi%E (DS)

HiEEE (Ds) FEUE—RmIMER, BT ENBUERSE, TR LanBuEERmiAE, psiESH
IR, FHEEE DQ 155 IR IR MR,
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ZiDs AEMINtaLiE S, BAAESHEMKIERBABRNNEFEE, BERIEEES M BEUNERTA
£5%i%, DS 5T DDRIFENMEIELAIITT, ST SORIEBEIEFOXITF. DS _EFFETNIRE),
AR DS E s /e — Mt F T A BIZR /S RY 2.5 DS HE B /5 1L B4R IR B A R FE o

4.9 ISP LR b ]
ERTENTESHNENGSER, XEB NS Eian] UER LT =FihiY Ay ER—
+ SPI3#Z[XF SDR (1S-1S-1S) thi¥, fZFl—1"FNiE<, 81 CK EHAER—L

v J\ZIZEFH SDR (85-85-8S) i, EHIAENFETIES, 81 CK LFAER/\L
 J\£&3% 5 F DDR (8D-8D-8D) thi¥, EHIMNFTHIES, 1 CK LB TEAZER/\AL

4.9.1 BN\{EEEfs ST
fERE (WRENB_0_0) s &R ST Fes 1 (STRlV[l]) BB NEFEEREIRZS (WRPGEN) iLIZ B 417

EPN
i & S NfERE (WRENB_0_0) SRS 1EIRERET N\, RIZFIBbRap <L, WRPGEN (UMM E (I F“1”
(B0 “HmSEREBMUTE 126 T) o

4.9.2 BN <ER

&% (WRDIS_0 0) fadEiiEIRAZ17281 (STRIV[1]) BIGMEREIRAS (WRPGEN) fi&EFEA“0%

B LUEIS & B 54K (WRDIS_0_0) sp &K IE WRPGEN iliEk&0 0, K| FARLEEEIE WRPGEN il B -
'1' ARERITIIS S, BB LUER WRDIS_0_0 fi SR HMREIFNEXIS, FHLELTENS AN, KRR

REIANTERNS . X RDYBSY fiL = 1 (STR1V[0]) Bf, WRDIS_0_0 s S{EMIEMAIRIERR IR ZER (BN
% 126 T “HmTEMR?) -
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4.9.3 B NMBREMITS n S E iR

BRRE NFIRBREMATE (CLPEF_0_0) s fEHIGAISTRIV[5] (BFREEIRInS) F{USTRIVIE] (BEANEIR
&) EEN0" EMELUB[IHRIFICE ROYBSY EIAIH, ZHSERTESBIES, BMELTE—HE
B BBRHFEFICR, ARG SEEHITE, WRPGEN (IS FERT (BIE 126 T1 “fmpSEH
/") o

4.9.4 ARECCRESFERR TR

TEPRECCIR ST 1FES(CLECC_0_0) M 1EMIa S (UECSV[4] (fiECCHM) fiI. ECSV[3] (1fiECCKZIE) fil.
INSV[1:0] ECCALMARZS L. H3HEIR B 1F2SEATV[31:0]FECCHR M ERBRECTV[15:0]0 LEESZHMITRIL
=B WRPGEN fii, BPfE2sH{RIFICH WRPGEN BEfii9¢1”, BRECCREFFam T ERBIWIET,
BMELSE—HPEAI A B BB HRFICN, ZIESHITH, WRPGEN iiRIFAE (B 126 71 “dp
ZHIR”) -

4.9.5 ENERFESRHEH

BENEEE 7728 (WRARG_C_1/WRARG_4_1) sn L fZ IR M T —MENEAIRHFESR QEZREHZX

) 5 E. ZHSEREEES ANNSFEFESNMI, EEEEESAIUFTESRHN—IFOHEE
(BIE 126 T1 “ap2fFHR”) o

E23 12T WRARG_C_1/ WRARG_4_1 s fEHIZ A, WAL HFHEIDEFEE (WRENB_0_0) fn ¥ f& i, X

BRESEBRTPIE N/RIZFEBE(L (WRPGEN) IR E A AT LUHITEAI S NIE(E. ALK ZE STR1V[0] HHY

RDYDSY (iR E IR IEMBI TR AJLAKZE STR1V(6:5] H9HY PRGERR #1 ERSERR (i KA ERIERAEIR T A £

(ERCIEREN

—ERERRE T SIS R IRAYFINSRITHIMPLE i1 7] LI B TR, AL RIEN, BLR0oTP, &

LRI E ARG (DNU) o

QIFMIAGTEREWER, HH WRARG_C_1 / WRARG_4_1 S ERBIEFE T RMMEXA DGR ZER, MAE

RERIEZHIRFRTEIRIST (STR1V[6:5] FIEY PRGERR 3 ERSERR) o [Alltt, WRARG_C_1 / WRARG_4_1 #i#3E

FHRXLEANEHFEE,

OTPL R BEWRIZN S ERINKSHR (L. FOoTPA S EIZIEZRINRSHIRES KRS, HERRKE

EfIEEIR,

FH WRARG_C_1/WRARG_4_1 A ENIFZ RGN EMEEIF BRI FTFREANNE(ty) o EFIIETR

ZINIEZ KM B EFRAAEFRMBIZIRE. MRXMIETIZERABEERID KW, SR1V HEIEXE

PRI WIP B (LI“17

RESESR 1 ILIREEIRI (318) kU RDYBSY il (STR1V[0]) FOFEIRML (STR1V[6,5]) FHaE AT

BEBEANTHRIELY. MREAESANKY, NWEEH CLPEF_0_0 s3> EiER B IRRSHERMIREIFF

ASP PPB i E & 1728 (PPLV) 7728 FHEEIT WRARG_C_1/WRARG_4_1 B8 EHMIE N RETS PPB BiE(L

(WRPLB_0_0) s < {& 4] LAE N\ PPLV 1728,

BIER BN ESFRTEEET WRARG_C_1/ WRARG_4_1 spSEHE N\, BEETHIEREMKNESS

£ (DICHK_4_1) RINFEIEREUNESTFR.
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4.9.6

5 )\ PPB SiE{iL

E N\ PPB HiFEfiI (WRPLB_0_0) sn 1% 4al& PPB BiiE & 1728 PPLV[0] /B =, PPBLCK{IFE F{RIFPPB{i, H
PPLV[0]=0 B, PPBmiZ/iRbREFSEHIGH T L, EIRFIERIPERT, PPBLCKALEE FITHIMtAE
fiI, SEENGHUSEERFIEEES ISRENBEX, BIIRMEEZE (BIUFE 126 1 «“pIERER) o
7E2314¥%% WRPLB_0_0 sn 2Bz HI, HIAHTEERE (WRENB_0_0) an &l astr X HF1TARD, X
ARBRESSERPNE RIZERE (WRPGEN) BN 1, UAITFEATIEE,

BREIETEHITH, (MAARILUEBURS S 1728 K102 RDYBSY M98, WRPGEN i1 B E BT 12/ERIE N 1,

4.9.7

SERRE N 00 HTE PPB BiE A S{EMTEA/S, RDYBSY (BN 0 (BILE 126 T1 “dpS1EHER”) o

M 4 FTHIIHRT

I 4 FThAER T (EN4BA_0_0) ap 1EHNIE Z LMt KB (CR2V[7]) IRE 1”7, LUEKRZH3IF
THIAHESERNEE 4 Tk, J5EX SFDP (RSFDP_3_0) #n<fEFimA it KE AR ME,
JEDEC JESD216 fR/EE K RSFDP_3_0 AR 2 H 3 NETIHVHbL,

POR. FEMFEIMHE LIFIRIEIR S KUK E (L (CR2N[7]) FBIE X RIS BEHIUEKE,

4.9.8

R 4 F5 IR

IR 4 FHHIHRTC (EX4BA_0_0) 5B HRMEMALAL (CR2V[7]) IREN“0”, LUIRARES 3 FrHthitis<
BEAFE 3 FTME, ZIELAINEN 4 FRHUHES, RIS RBREEER 4 F 5L,

4.9.9
K32

BEANBLHEXNFTEENBSEN
EARSHXNEERNDSER

Related registers

Related SPI transactions
(see Table 75)

Related octal transactions
(see Table 78)

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

Write Enable (WRENB_0_0)

Write Enable (WRENB_0_0)

Configuration Register 5 (CFR5N,
CRF5V)
(see Table 54)

Write Disable (WRDIS_0_0)

Write Disable (WRDIS_0_0)

ECC Status Register
(ECSV) (see Table 58)

Clear Program and Erase Failure
Flags (CLPEF_0_0)

Clear Program and Erase Failure
Flags (CLPEF_0_0)

Interrupt Configuration (INCV)
(see Table 68)

Clear ECC Status
Register (CLECC_0_0)

Clear ECC Status
Register (CLECC_0_0)

Address Trap Register (EATV)
(see Table 59)

Write Any Register (WRARG_C_1)

Write Any Register (WRARG_4_1)

ECC Detection Counter (ECTV)
(see Table 60)

Write PPB Lock Bit (WRPLB_0_0)

Write PPB Lock Bit (WRPLB_0_0)

Configuration Register 2 (CFR2V)
(see Table 45)

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

BRTRBIES N\BITF6ER Y. R KIFMFARIPUNE N EHo

XS N SR UERIN T =R

+ SPI#K A SDR (15-15-15) Y, FRI—1MFTHES, 81 K LFREE—(

v J\ERBINIEO, Z3FSDR (1S-15-8S) # (15-85-8S) Wi, ZHILINFTIES, SCKEFAEELAL
v J\EIEOKFA SDR (85-85-8S) thiX, FHAENFTHIES, 81 K LFAER/\(L

v J\£:#Z 1% A DDR (8D-8D-8D) 1Y, FHIMINFTHE<, &1 CK LAAM TR a&REH/\ L

YUE NGBSEREDHTE, TLUEBURSEER 1 LGB /TR (RDYBSY) ifE, BENEA
tnS{EimHRE], RDYBSY fii“1”, FeRRETA“07

AL E STR1V[6] HEY PGMERR iIRME S Nir < F e E & £ [ IR,

NATFEBEIEARIFANHTERIFHNBENE NG XEFRRAIWAIT, HEBE PGMERRREX
Mo

3 cs# WIREPEIZ RS BTRE, SN EEIEREM.

4.10.1 SNRE

HS/L-T RFIZIFZREN (LEfHA) , HhE<1” EENAOMARITHRXEREE, esFmiE
AEC-Q100 TUVRESERE (-40°C & +85°C) AFALEHIRIE. 88— ECC #URRTTEMBFMRIZRRZ
B RAFHITRENIRE (BREN) NAMNERFREEESEE (-40°C £ +105°C) M (-40°CE
+125°C) 281 LA F B AEC-Q100 2314
FEPITIRBRMZEN ZRE NGB ST iR R TAVECCTHREM A, FRMRBAT 2 fi ECC,
NME—BXANZREANESHE NFEIR.

4.10.2 pa I ESPN

ANEANBEIRES NWEIEMH B TR AXH X HENELHBIENE A XBEERNEFETIRAK
e XIKE T RIERENE NG L ERHITEANNBIEER LR, 2B ANRIFE—/RIZIEF
WEZ 1 MDA (256 8512 FT) #HITENo HA/NHEEFTF2S 3 Y CFR3V[4] [ISKRTE,
DTERD TIANMUED R EXSFF. ATUMILE D TIAR/NRFHITENEANEPXHENEE. BT
AN 16 FTRKENE[HRHALUNTHEANIR, XERTHRR ECCASHER. ATHRERENDTEAN
BHR, SANMU 512 FHARYFTFHER 512 FH#ET, FEETMDTTREA—RK.
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4.10.3 BN TS ER

SN (PRPGE_4_1) RGBS \RITFME2RME5IR, MNRAB[BELENERATFHTTAN
(256B 3% 512B) , MIFEiiaHAULA 2 TINTFERIDR ZBNZEF, HIENEFTIEMDTPNRE—

N FHEEIE—DTINEFHAE, HFIEES 7 PARIMBNEREIE. NREB[ELENEELD

FH, MAXNEIEFTTIEMD TTARRENMIEFIGRIAFEH#HITEN, MASXNE—S TEMF T~

AN, BNSIZHBEHRIIEFIZIEEIE, PRGERRMIERENGSEEHREERETHIES AR

IhEMHEIR. XERESHAWZHRIPKIEHITEN (BRE 126 T “HmTHEREKR") -

F/\ESDRER T, ZH<SERAUBATREFHIES, Hittitn] MBS FLCUEFFE. 7£ DDR IR

AT, ZIESHREATEN 2 FHHEE, HEMUEHTM BT,

4.10.4 BEANREXEGSER

EANREXIE (PRSSR_4_1) s B HIGEIES NEISSRP, iZ SSR 5 E[EFIEIEN F AR AL Z 8],

HEROTPEM. SSRA 1024 FF5, FULLXTFItan<S1EH, MA3LE| AL BMUAIATAT (BIE

126 T1 “BpLfEHIR") - SASSRTEIN, TEREIGMUXTTTEI 32 fif, BPH#untfI A1 F Ao 24 0'b,

FIEW BN CS# LS 32 I35,

B] LA ZE STR1V[6] FRHY PRGERR i RMAE IR EHA B 2B R EEMEiIR. 7T LUIFKIEXT OTP

PESIHITEN, HIBFHHRNERMUAILUZE N1,

B SSRIEMETERIAHEN—AHZR, siiREBZKFERFEYE. SRXEMENKITHFEANSRHEL

W, FH STR1V[6] Y PRGERR i BN 1o EA—X, BMEESHRIPFHKIEHASSENEIR,
RSB PRGERR fil, [GEENNXAIXIERBENBINL (BIA“1"BIE3E) #17. ERA—1DECCETAT

ANZRRBaEZEHERT LR ECC 2 A,

4.10.5 BNFFARIPML (PPB)

B NFFARIFAL (PRPPB_4_0) sn R 46XT PPB HFeSFIGLHITEN, MURIPFIIRHMIUIINBX RS N

IERR (B 126 T1 “BSHFRER”) o

B] LA#Z STR1V[6] HFHY PRGERR i RIAEIREHAEIE B A £ EMITHIR. HEIXAXI ASPPPB  (ASPO[3]) «

ASPPRM (ASPO[0]) #0PPBLCK (PPLV[0]) fifRiFHIPPB iii#1TE N, SN PPB i< tEHE S LE/
IR,
o
4.10.6 SANEXNFEFEMan<EHE
%33 BANEXNEFFRMs LR
. Related SPI transactions Related octal transactions

Related registers (see Table 75) (see Table 78)

Status Register 1 (STRIN, STR1V) | \yi¢e Enable (WRENB_0_0) Write Enable (WRENB_0_0)

(see Table 41)

Configuration Register 5 (CFR5N,

CRF5V) Program Page (PRPGE_4_1) Program Page (PRPGE_4_1)

(see Table 54)

Advance Sector Protect Register Program Secure Silicon

(ASPO) (PR%SR 41) Program Secure Silicon

(see Table 61) - (PRSSR_4_1)

ASP PPB Lock (PPLV) Program Persistent Protection Bit | Program Persistent Protection Bit
(see Table 63) (PRPPB_4_0) (PRPPB_4_0)

ECC Status Register Clear Program and Erase Failure | Clear Program and Erase Failure
(ECSV) (see Table 58) Flags (CLPEF_0_0) Flags (CLPEF_0_0)
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4.11 1BBR

X FFEREFIFIFAGRIPGL, BiERGSEFRYULBEIEUZ 1 FRAEFTYAFFh)

XL R En S E 4 AT LUE A LU T = F i P B9 —F:

v SPI$ZCR A SDR (1S-1S-1S) Y, FHI—1NFNHiE<S, 81 K LA AEFER—

v J\&&3Z R F SDR (85-85-8S) ¥, FHIANFNHIES, 81 CK LFHAER/\(I

 J\£k3Z 1% B DDR (8D-8D-8D) thi¥, FHIMNFTIES, 1 CK EABM FELARER/\ (L
ERHEZEMERGSERZE], SOk HEFEE (WRENB_0_0) dn & HiH B a8 (HZUT E#H1TARD,
WNRIRSS1EEEH B Write/Program {ERE(L (WRPGEN) BLN '1' RIFHEIBRFRIRIE, 1BIReSEH A REMEES
HHIT. HB— e SERSTHEY, WRPGEN I E4I907

Ui SEHOIBIEE#1TEY, RILUREURTE 1 LIICESHR4Z/IT (RDYBSY) IVE, BEMNIRMGEH<S
{&4HRIE], RDYBSY fiig“1”, SEREYAN“07

B LAK2ZE STR1V[5] HFHY ERSERR i RMAEERap T E AR S A £ EAIHEIR.

[ F BB IRRIFAIEK ASP BRIPHBX IR SERFEASWNTT, FHBERE (L ERSERR KEKIK
{io

L cs# WIREhEIZ B S B IRESE, BEohigbkrdan 1%,

ZE T NRBRINRS BB F T4 Frh,

4.11.1 1Bk 4 KB BX dp <55

18Pk 4 KB BX (ER004_4_0) sn2{&44E 4 KB BXFABEAIIREN 1 FAEFHIYAFFh) (BILE 126 ;1
“SERER")

NEBHRENA—BKX (CFR3V[3]=1) B, LirSFRIGHAE. MRFIEF 4KB BXapSE
X EI4E 4 KB B L, NIBSHFIEH LR ZIR(E, HEARRIZE ERSERR KKK,

4.11.2 18R 256 KB XSS %5

256 KB F3[X (ER256_4_0) s L FHMRFFUBXPHMMEMIREN 1 (FAEFTIAFFh) (BIRE 126 TT
“TSHERKR?) o

BHFECE RN (CFRIV[3)) RERTEAREBXEM, =

CFR3V[3] =0, 4 KB X B &2 it =B HY s = B ax {3k 128 KB 3%, 64 KB I—3F 3. MR BXIEFRIE
LNATH AKB BXBEM 256 KB BX, NIHEBEN 4KB BXAZZBXIFM, NI (GEEE) B9
128 KB T§ 192 KB X BIER D S#IBER, & CFR3V[3]=10Y, |{HEMUTEFEHE 4KBBX, BXIBRHS
RBRAETER WA 256 KB BX _EI2E,

Y BLKCHK B AN, BXIZMFGHSERELITEBXIVEMRRES. NRLZIMZBXEWIER, MIRFRIRE
Bk, REEBXFIHEIE NN A SHITIERRZ(E. 22 BLKCHK S TR A HITIRBRIZIE,

4.11.3 Y ol

RS (ERCHP_0_0) S ZiiEENNEMETINMNAEMIEER Y (FIEFTYRNFF) (BI%E

126 T “@<SERIR”) o

NHIRERIPGL (BP2. BP1. BP0) Bl 0B, ARERITIER S <EH. & BPARAAZE, MR
HITEm 2L, B ERSERRKESEKMAIAE N, L FEBidEA=ZEREXRIF DYB 5% PPB {RiF
MBX, #H ERSERR REEMABEFARIEE,
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4.11.3.1 IEBRIFARIPML (PPB) ip 154

1= PPB (ERPPB_0_0) ¥ fEHIEFRE PPBAIIRE N1 (B 126 TN “@n2fEHAR”) . R

PPB i[5 ASPPPB (ASPO[3]). ASPPRM (ASPO[0]) 1 PPBLCK (PPLV[0]) fiifR1F, MittanSERERFHLE/

R,

4.11.4 BERRE BT

4.11.4.1 FHEEBRREHSER

THIRBRIRE (EVERS_4_0) S 2 HA TR S B XN RE—MEMRIZERET ERINTR. NRFE
BXEMINERR, MIRERIRSAL (STR2V[2]) BNIA 1. MRFMEBXKRTTEIBER, N STR2V[2] F 0, 7EIE
BSERZATERITE/BNEREDRSEH (188 WRPGEN i) . B2, RDYBSY iSRG BEHIGE, #F
TEIRVRAERATERR, IEBURSHITE STRIVIO]FFR (BILE 126 T1 “HpEHR”) o

THIRR RS S ER A A TRMRMRZERTE TH. EMTIRMFRESEPIKIEMARK. ZH<
RIIBE tees HIBTEISERFF BT STR2V FHVIRBRIRES, RTLAIEREX RDYBSY {iL (STR1V([0]) SRH#E ITHIEERIK
G

SRS ER. MBERMENBXRWIZERE STR2V[2] = 0, NAXTBEXIBRIZBX UBRIZBXH
IRV AT ST AR,

4.11.4.2 RBXBRRITEGSERE

R XIZBRIT 41 (SEERC_4_0) in S FHaaHIE E BX B XIZRR . BXIERITHREETRXIRRITE
(SECV[22:0]) B fFesH, FHALUEI FRIREER T 72380 < %% (RDARG_C_0) 5Ki%EY, RDYBSY {28
GRS EN, HEREERIER, EBURSITE STRIV[0] FE] L (B 126 T1 “dapEMR") o
R EREE to. MEIRTHFHEF SECV[22:0] ZF1FE5. AJLAIEEY RDYBSY 11 (STR1V[0]) UHAEBRX it
e SERAIBYTER. SECV23] (LA THEFRSEHNBXBRITHEE ERRHEE L

4.11.5 BIRExBTERNSER

x34 BIREXBTER NN
. Related SPI transactions Related octal transactions
Related registers (see Table 75) (see Table 78)
rite Enable _0_ rite Enable _0_
(S::;‘frsaﬁg'itle)r 1(STRIN, STRIV) | \yrite Enable (WRENB_0_0) Write Enable (WRENB_0_0)
(S::etlfrsaﬁeg':zir 2(STR2v) Erase 4KB Sector (ER004_4_0) Erase 4KB Sector (ER004_4_0)
Configuration Register 5 (CFR5N,
CFR5V) Erase 256KB Sector (ER256_4_0) Erase 256KB Sector (ER256_4_0)
(see Table 54)
ASP PPB Lock (PPLV) (see Table 63) | Erase Chip (ERCHP_0_0) Erase Chip (ERCHP_0_0)
:ES(;((; ?gabttjstse)glster (ECSV) Evaluate Erase Status (EVERS_4_0) |Evaluate Erase Status (EVERS_4_0)
Sector E Count Register (SECV) Sector Erase Count (SEERC_4_0) Sector Erase Count (SEERC_4_0)
ector Erase Count Register
(see Table 67) & Erase Persistent Protection Bit Erase Persistent Protection Bit (PPB)
(PPB) Transaction (ERPPB_0_0) Transaction (ERPPB_0_0)
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4.12 HEMRE BRNIRE

HL-T/HS-T S8BT I FhBRR EHE EAEE TR TURIE, BIINIEMR. SARSE—Ritihs, —BEEE

R EHREH RN AR E an 2R XEIR 0, ©ERIUMEEFIEME

4.12.1 B, EARSETEMELEEF

HEGSERATRATRIE N, BRIHIBETELHOETIRE, AENEAEMIBRREEBEX. EEAN
H{E T E S PEY P IEEEIR. BT %uﬁrﬁuﬂmwm¢%%#%wwmw%§ﬁﬁmwmm
RSB, EBRIMIBE—HHOTIRERTERE L,

4.12.1.1 TBNEE

v EAEFES NZEHRIEE K.

IREFFER2 (STR2V[0]) B NIRIFEERSITE (PROGMS) BRI TFHIETE RDYBSY T H“0"RE N
RERTEEEHBERM.

v AT RS NRIEUAFREUEE,

v EENEEH9 AT RI#IHRENE = 7= 4 R E B8R,

4.12.1.2 BREE

IR EES SR XIERIGIERREI B K.

v IRBF7FRR 2 (STR2V[1]) FHVEFRREFE (SIKSAIRE (ERASES) A A FHEETE RDYBSY L 90" FHRFRIR(E
EEEEFEHBRM.

v SRR ERREE R,

v B LUE SR PRIZIE AT B NIRE SRR Fo

o TEIERRET(ZHAIE], TTLUREX DYB FEFIRIGE B X RIPIE o

 HEGEIRMR. EATIUBREMOTIRIENERT, FAVPEHITHIEMRE(E. EXMIER
T, ERIESEHRREE,

v IRBUZRRE (2B X AR E It S = £ R E RYEIR,

4.12.1.3 HIETEMAETE

¢ IR EMREE S NEREREERE I EIZEREE K.

IREFFES 2 (STR2V[4]) FRBITEMEFEFISGESE M E ERSAFEN (DICRCS) AJHTHETE RDYBSY I
O RNBIEREM N ERIFRESEEFHE M.

v AT LUE SRR R M TR E U AP EUR .

FiZkR. SABIBEREMOETEEHE, FAFRITEAERTERTIRRIFARIPUGSEH. Hit,

TEEERIAER A REESURRIFE PPB i, MNMREBXEEFEFHREAIERESN, WXLRXWNZ

X% DYB {URY{RIP, XLE DYB i A LAFEIRRRE (S HAIE] X o

FERR E (IR VEFR B RIETEI A toepso

HIERE ENE NIRIEERGE, SFREFHEREFEER. RATLUBTIREURESTFR1PH

RDYBSY i R¥IMTIEFTITHVIRES, MEIMERFIZI T, & 35 FIHEERIERE AT H S E .
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&35 HEREA TG ER

Allowed during

Allowed during

Allowed during

Transaction name erase suspend gl::ggr; gl?(tezli(r;t:sg;it:d
Write Disable (WRDIS_0_0) No No
Read Status Register 1 (RDSR1_0_0, RDSR1_4_0) Yes Yes
Write Enable (WRENB_0_0) No No
Read Status Register 2 (RDSR2_0_0, RDSR2_4_0) Yes Yes
Program Page (PRPGE_4_1) No No
Read ECC Status (RDECC_4_0) Yes
Clear ECC Status Register (CLECC_0_0)
Read PPB Lock Bit (RDPLB_0_0, RDPLB_4_0) Yes Yes
Resume Program / Erase / Data Integrity Check
(RSEPD_0_0)
Program SSR (PRSSR_4_1) No No
Read SSR (RDSSR_4_0)
Read Unique ID (RDUID_0_0, RDUID_4_0)
Read SFDP (RSFDP_3_0, RSFDP_4_0)
Read Interface CRC Register (RDCRC_4_0) ves
Read Any Register (RDARG_C_0, RDARG_4_0)
Software Reset Enable (SRSTE_0_0) Yes Yes
Clear Program and Erase Failure Flags (CLPEF_0_0)
Software Reset (SFRST_0_0)
Read Identification Register (RDIDIN_0_0,
RDIDIN_4_0)
(manufacturer and device identification)
Suspend Program / Erase / Data Integrity Check No No
(SPEPD_0_0)
Read DYB (RDDYB_4_0)
Read PPB (RDPPB_4_0)

Yes Yes

Read Octal SDR (RDAY1_4_0)

Read Octal DDR (RDAY2_4_0)
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BER. SARBETEMLERE

WIBERIEEFR. BEARBIETEENEME SR EIMETFIRIE TSN, BRIEHETE
MR EHFHIETTAE NSORIIRER, BAREMES<FhUREEFRE.

AR, EARBIERBENERSE < E/E, b ROYBSY (U T

KEEFEFE 1 BEMURNY, NREE, SAREERE. MRLEEEFEENERE, WEFEHRREER
e, MRLBEHENEAN. BRIBIETRBIENERE, WSS LR,

S\ BRERHIE- RO EIRFRIUREZTES. fli, SASEFEaSERIUERESAMRE
Rz E, BATESANSIRREEEBTN, EMREM T EEaFhaZEagmEg—RA
:_FEE%:_F tPEDRS E,‘JET_”E—'.I |‘E—|.| F%o 54 EH_TTEE’?{%*U'WE?%VEE'JM&O

4.12.2

Erase / Program / Data Integrity Check
Transaction

!

Suspend Transaction

Repeat Status Read |— - ————-——————— —>l
Until Suspended |
(tPEDS)

Read the respective Suspend Status from
Status Register-2

!

Transactions During Suspend

'

Resume Erase / Program / Data Transaction

2 54 HERRERE
4123  HERBKEHEXFERLBIER
* 36 HERMERABERRHS N

Related octal transactions
(see Table 78)

Suspend Erase / Program / Data
Integrity Check (SPEPD_0_0)

Resume Erase / Program / Data
Integrity Check (RSEPD_0_0)

Related SPI transactions
(see Table 75)

Suspend Erase / Program / Data
Integrity Check (SPEPD_0_0)

Resume Erase / Program / Data
Integrity Check (RSEPD_0_0)

Related registers

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

Status Register 2 (STR2V)

Read Any Register (RDARG_C_0)

Read Any Register (RDARG_4_0)

(see Table 44) : :
Read Status Register-1 (RDSR1_0_0)| Read Status Register-1 (RDSR1_4_0)
Read Status Register-2 (RDSR2_0_0)| Read Status Register-2 (RDSR2_4_0)
Datasheet 75 002-39896 Rev. *B

2025-09-05



256Mb SEMPER™ (AJ7E T\ 771k 2% .
J\&#EO, 1.8v/3.0V (Inflneon .
B

4.13 =Xl

HL-T/HS-T 284 250 Fh 8 (UM 5o

 FEEE N (fEF RESET# 3N\ 5 | H)
+ POR

' CSHIEBSEM

« B EAL

4.13.1 RE(EES (I ({8 RESET# S NS| M)

RESET# MINBEIENIRIE, MZEBETHRRNEZIEMET, L8 > tep, FHEERFAITIE POR HAE]
RITHTRBEMEE, BHEMIERE tyy WHEA 8ETTH. S & 85 I FISE.

RESET# \1< T
cst# \
55 {558 RESET# I NB{THEAHE AL (BABKA =tz (FR/IME) )
RESET# \ /
- > (tre +tRH)7>§< tRS‘ﬁ
cs# \
56 5/ RESET# HINHITEGS MU (S > (tgp + try)
RESET# \ / \—/
cs# :
57 5/ RESET# I NMBEHE A (YEEBEM4EAL)
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4.13.2 FEBEN (POR)

Z2RHFRITPOREIE, HEI Ve EARIRNV BEZRED tpy BYEIZER (B E 581 E59) .
BEARFELR (tpy) HBEHOEE, B, CS#MTBEVe EF T tpy ERZAI, FHEEESFRXEM
<. B0 %+« 85 AT FSE,

POR HAjB]= 72 B% RESET#, %03R POR HAj8] RESET# AR, HIE tpy ERGFRFHMEBTF , M CS# AN
FRIFSHEF, HE RESET#REISBIFEEHREF tgs 1k,

-t tey >

RESET# gg If RESET# is low at tpy end /
17

< trs P

CS# SS CS# must be high at tpy end \

58 POR 55k E i AR

_—
T

Voo J

- teu >
/L
RESET# SB If RESET# is high at tey end
- tpu >
/L
CS# Ss \ CS# may stay high or go low at tpy end
& 59 POR AR E I N BF
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4.13.3 CS#{SSEI

CSHIESEMNBEE CSHMDQUES. ZEMAEEXT —MsSHIN, FERMEESKBEISPINTGE
N EEEN, Wi FRHEITREN I ESIHIEE,

=<0 Bl 60 Fim. &0 R 85 IR FEISE. CS# 5SS EMLT BT

o« CS# XTI AEREBFB Ko

v CKEES BFREEFRES FHERFRE,

o CS# 1 DQO I#RIXTh A B

¢ CSHWIBTIABTEBEFE (B -

 EEN EONTSE, XK E DQO KRS SHIIR,

 EUAETEFENAD cs ARG, HEETASETF (JEEEN) B,

EFE cs# Bobfe, MISEMMAERZEN, SHRIEEMRIEERITIIRE, FRAEEHASHES,
FZBE treser HRIBIMVFR R I/ S n 2 1E . ARG R FHIRE,

ZEMUFIRERTFEE LBEHER, MUESERGRTRAEHMYNER, TitssEFLTFHAR
A, EMFEFIERR LUETT.

&k, JEDEC RITANERBUHENME ST FAZIF RESETH 5N EIEEE R, iRHSEHG
SMAERNITR.

CK

RESTN
I

e P> tesic P

« T\

‘4 tsus > <-tup, B>

DQo D—/—\—/ \_% |

DQ[7:1] | \

SE

Internal \ ( -

Reset < Device is ready
/

60 Cs# 52 E MY
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4.13.4 LY=L T]

REEFNE M FRBE MIEZREIRNME (RIPFFERRIN) EFRMBEZRFTFEE, F[4
MEEEHE LBRE, EXRSEUERAIRE. Hcst TS EFRERNTASBETEN, BHITE
{ien 2 &5 (SFRST_0_0), HFEE tr BTEIRMIT. BN & 85 I FHE,

EE(Im<1Z 4 (SFRST_0_0) ZRIH B BIMNITE (I fFEEE (SRSTE_0_0) ep &5, UERMEMHRITH
N SIEHBES, SRSTE_0_0 A5 &4 Z /5P SFRST_0_0 LASMNI{ERIen S E 48RS B R E NI ERESR
4, FBALESERY SFRST_0_0 sn &3R5,

11 (SFRST_0_0) #n<{&iE1%%E SRSTE_0_0 ep 1%, MMBHIAGEMTIE, THE[ulEE, £
SHNSAMMNEZ MR ERSHERN, (EIFIRESFFES 1B RDSR1_4_0, RDARG_C_0 #1 RDARG_4_0
B, MREBRSERGEMEEAREDT L, NRETERGEMNEEEGEA AEEURESETFSS Lo
MHEI5 RESET# FPIRS TR, WIR RESET# NS BFIARERE, HEAHRGEUGSER, NS
HITHREE L,

4.134.1 HRHEUEXFTEFEMGSER

% 37 R EMEXTESNaSER
. Related SPI transactions Related octal transactions
Related registers (see Table 75) (see Table 78)
N/A Software Reset Enable (SRSTE_0_0) Software Reset Enable (SRSTE_0_0)
Software Reset (SFRST_0_0) Software Reset (SFRST_0_0)
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4.13.5 S4i17hH
=38 EM1TH

Transaction /
register name

POR

Hardware reset and CS#
signaling reset

Software reset

¢+ Device Reset

¢+ Status Bits Reset

¢+ AllVolatile Registers Reset

+ Configuration Reload to
Default

¢+ Device Reset

¢+ Status Bits Reset

+ AllVolatile Registers Reset

+ Configuration Reload to
Default

+ Device Reset

+ Status Bits Reset

+ Configuration Reload to
Default

+ Volatile Protection Reset to

Summary + Volatile Protection Resetto | + Volatile Protection Reset Default
Default to Default + Non-volatile Protection
+ Non-volatile Protection + Non-volatile Protection unchaneed
unchanged unchanged . ResetaﬁEmbedded
¢+ Reset all Embedded ¢+ Reset all Embedded .
. . operations
operations operations
Interface ¢+ AllInputs - Ignored + AllInputs - Ignored Transactions

Requirements

¢+ All Outputs - Tristated

¢+ All Outputs - Tristated

(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

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 | DYB Access Register - Load |DYB Access Register -
Protection Registers | based on ASPO[4] based on ASPO[4] No Change
Password Register-Load | Password Register - Load Password Register - No
based on ASPO[2] and based on ASPO[2] and Change g
ASPOI[0] ASPO[0] &
ECC Status Register |Load 0x00 Load 0x00 Load 0x00
AutoBoot Register Loagl from Non-volatile Loaq from Non-volatile No Change
Registers Registers
Datg Integrity Check Load 0x00 Load 0x00 Load 0x00
Register
Interface
CRC Register Load 0x00 Load 0x00 Load 0x00
ECCError Load 0x00 Load 0x00 Load 0x00
Count Register
Address Load 0x00 Load 0x00 Load 0x00
Trap
Register
Endurance Flex Load from Non-volatile Load from Non-volatile
. ) - No Change
Register Registers Registers
/O Mode Ilioa.d from Non-volatile Loaq from Non-volatile No Change
egisters Registers
Memo.ry/Reglster Not Applicable Abort Erase Abort Erase
Erase in Progress
Memory/Reglster Not Applicable Abort Program Abort Program
Program in Progress
Memory/Register . .
Read in Progress Not Applicable Abort Read Not Applicable
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M
38 SfTH (B)

I;ggi:ﬁtrilg;/e POR :;Li‘ﬁﬁ;er:seit and CS# | g feware reset
INT#PinStatus || 0 o Load OxFE Load OXFF

Register

4.14 FIRIET

4.14.1 BEREBFEMFVBFRER

LK (CS#) AIREBTFEY, ST EERSHLATERNERFER, X cst hmBTH, S[HHER,
BN TFERRFEER, BIFEEAN. BRNEZETMR. RAESREFENTFNBRRE, hiERE
lsg o 200 3R 83 IS EIIE,

4.14.2 AETHE (ppPD) R

RIAE BIEITHIEIAVFFI R AERTIRIE, (Ei@id DPD R AT LUH—F BREFIERR. BRIEHThEEFEE
13 DPD B HF RIS A T ER M BRI Ao

4.14.2.1 #HN\DPDIERH

34 0] OB /75 U\ DPD R :

1. ERmERZHN DPD R

2. LEBEEfIF# N DPD R

ERBNRE TBEENHSERHEN DPD

it & EENRE TR #2155 (ENDPD_0_0), SRS tenropp FIEEIR, BIEI/SF DPD X, 7
BLSFTHRNER, B cst 5IMIRsINEBF, TN, DPD fhdZEiE AT, 1E CS# 5|HIIR
ABEBTE, BE tenropp BT EIRBHNER THERES (B0 R8s WEIFEIE) MTER 15, B
INEEFE. 1¥0 3 83 FUBEHIM.

DPD REEMTRRESHEN, NEHBURMITRAREZ (WBKEREFFEE 1. B[/HME/ITRE
#r& (RDYBSY) {i&EBR /9 (STR1V[0] = RDYBSY = 0) Fii/R) BY, 1% DPD ap 1% %le 7E tenppp BYIEIA
RAFRS ML= E RS F .

LEHEME#HN DPD IR

9N%R DPDPOR FEE i JIfEEE (CFR4NV[2]=1) , MITE_ LM, BEHEfIZ JEDEC BORFHB[HEME S
WG, 88 %TF opD R, 7 PORXEfHAE], CS# MZERMEVCC ERENNAYEREH N DPD 12X, 4
61 FfiTRo T tentopp BT BIAR A AER G K XA 5 S 1T 5o

Vee _/
1 ﬂpugﬂj
RESET# _[ ___________________ _/t RESET# is high at tey end
cs# _/
61 FEEE BN DPD I
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iBtH pPD I

EEA PO R PEIU T AR Z—:

mHSfEREH pPp &R

HE 42 F DPD H CFRANV[2] =0 BY, BEHE U HIREIR EMRT,

cs# Bxowfi & iR H pPD 1

BHFTEWRITERN tesppp BY CS# BKoH/FIBH DPD. CS# NIERKAH GRS BT, DPDIRHG, FE CS#
IS BTERBERTREHRSERAEAR. BY DPD RRXFEE texrppp HiEle 28HFEE texrppp Z/5

4.14.2.2

ZA =Mz,
~ M\
i )
oK Lo o /_\_/_\_
CS# \‘ ’ \
FtCSDPDH ;
3‘ texToPD ’;
62 iBH ppD 3

22(47F DPD HABMRIFHEIE, XEKEZEHIRY DPD RS S#H N DPD BHHIRESHER. ECC RE.
ECC $EIRIMITERES. MUHBRA P IR ST F S S F B HBER

4.14.2.3 DPDHHXBFEBMGpSEHE
%39 DPD HHXFEFRMNH TR

Related registers

Related SPI transactions
(see Table 75)

Related octal transactions
(see Table 78)

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

Enter Deep Power Down Mode
(ENDPD_0_0)

Enter Deep Power Down Mode
(ENDPD_0_0)
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4.15 LEAITE

1E Voo BB FIEREZ #, —ERBERE LA T B EEiZs e
Voo (BUIME) TERELEFAR, SAEBEER toy

v Vg 72 FEBEY

4.15.1 e

ZRHREFEHSERE, B Ve EARRNV BEZERET tpy WEEIZER (BHEe63) . {H
=, R Vec 7E tpy BRIEIMRE N Ve (min) AT, MWABERIESSMRIEMR TR, 7E toy 53R Z A1, TR
M2 RIXIES,

BRMFTE tpy BRIBIRUR Ipog BB EFB (tpy) &, WRPGEN {UENI, ALUEELT DPD R E Standby I,
EECE T 1728 4 (CFR4N[2]) H9AY DPDPOR fiiZHI7E POR e /528 F @5 & F DPD Tf Standby 12z (B &
52) . Y15 DPDPOR i 2B,

(CFR4N[2] =1) LEB/5284F DPD B, £ POR Zf5, TEMFAEME (I (RESETH) R R EIF R IR
o

Ve (MaX) |-

(V2 Vi1 R E— y

1 Full
%‘7tpu4h7: Device
' ' Access

\/

B 63 ]
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4.15.2 TEg

ETEBHEBERE Ve (BilE) T, BEXKIAREE Ve AT (RBF) FHEE tpp i8], LUFEIBHIE
Wit (B0 B 64), WNRTEMEERE] Vo RIFE Voo (BilE) UL, MBS RIFTBCRES,

HE Ve BAETFVee (&)Y BRIEEIF. MNRELEES POR KRIEMTER, MFEE RESET# 55K
EHBEN POR TR,

A
o =D TR B
H*No Device Access Allowed4>§

Vee(Min) - s S ********
i Device

—p-Access -
| Allowed

Vee (CUt-0ff) - e N

-ty

Vee (LOW) ******************* -- e

e A L

Y

El 64 TEMBETRE

4.15.3 FEMTERT
NRIUE HL-T/HS-T IRF A F§is1T, EEE/UUTHBINRE:

v FELEBRIIER, SN Voo, ARBRENN Vecgo ELBIER, AILURBIHENM Vee M Vecgy RE Veco
A8 Veeo
 ETERERHAE], PR Vecg, BFER Veco TEEHAEIRILIRBIBRMR Ve Vecgy RE Voo MEBE Veco

4 E'BX1%*% VCCQSVCCO

Vee 3 AN
i V) e ety
;s 7 7 7 N N N N
Veca S s s s NN NN
sl L7 AN AN
ifPower Up*jd—Normal Operation N—PD%‘?;V?:—P

& 65 M TEFEY
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5 BFe

Triae—/NAEFERT, BTEREMRSH[MHEEIVRS. HL-T/HS-T RYISEHERRIRIVIESZ KM
BRUEFEARLINARNFFRUKLE, ULNERRFAENTHIIGE. SN FESBH—AZ RN
MREBEVEZRMEMU RFEFHAN) A, ELB. BAHEMUNHE(RE, FEHEFESKEUS
IR EREIZ RN, URESRIEUNIRINAT, FRBIESASTEFEENEZRMELUN, BRI
WEERARREHRITEN. B2, BHRESEAGREFERUN, EZREMUEREIBRE. FEHE
40 & 66 Frimo

Register exampie) ‘

h Bit[7] I Bit[6] Isrr[s]l Bit[4] I Bit(3] I Bit[2] I Bit[1] I Bit[0] ]

l Implementation J

y
Volatile (Registers)

[ VBIT[7) I VBIT6] I VBIT[5] I VBIT[4] I VBIT[3] I VBIT[2) I VBIT[1] I VBIT[0] ]
A [} A [ \ i Y A

Non-volatile (Memory Core) w

{ NBit[7] I NBit[6] I NBit[5] I NBit[4] I NBit[3] I NBit[2] I NBit[1] I NBit[0] ]
[ [
‘ ( N A\ AN N

& 66 s
Non-Volatile P U Volatile
(Memory Core) o W Roset (Registers)
(P e )5 4 s )2) 1 0] |+ SWReset GBOO00a0
- | NV Program 1
¢ (CS# Signaling l
Reset
Device Configuration

67 BESH|AHFANBIERTD
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Egeass
5.1 Afreatn 2R
* a0 B fimdn
Bit number Name |Function|Read/write {;;::Ig)defau“ Description
Format:
Description of the
configuration bit
Possible options: Options:
$EGNNCM§#T[X] N/A - Not Possible options: 0 = Option ‘0’ selection of
> _ _ applicable R - 0 P " |the bit
Descendin Readable only R/W 1 1=0Option ‘1’ selection of
& - Readable and the bit
order .
writable
R/1 - Readable and OTP Dependency: Is this bit part
of a function which
requires multiple bits for
implementation?
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5.2 REFFSS 1 (STR1x)
REFER 1 @S RSAMNEENL, R4 ERTAZIFNRESST 728 1 XRNINEE,
xa RESESE 1

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

This bit is Reserved for future use.
STRIN[T] | pegpyp | Reserved for N->R 0 This bit must always be

STRIV[7] Future Use V->R written/loaded to its default state.

Description: The PRGERR bit
indicates program operation
success or failure. When the
PRGERR bitis settoa‘1’, it indicates
that there was an error in the last
programming operation. PRGERR
bitis 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 (CLPEF_0_0) trans-
action or a hardware/software
reset.

Note The device will only go to
standby mode once the PRGERR
flagis cleared.

Programming

STR1V[6] | PRGERR Error Status Flag

Selection Options:

0 = Last programming operation
was successful

1 =Last programming operation
was unsuccessful

Dependency: N/A

AR
/22. POR. TEHE{I. HHE{L. DPDRHF cs# 5SS E(HAEAY STRIX BT,
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ey
&a REFER1P (@)
Bit Read/Write Factory
number |Name Function N= Non-volatile |default Description
V = Volatile (binary)

Description: The ERSERR bit
indicates erase operation success or
failure. When the ERSERR bit is set
toa‘l’,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
V->R 0 Flags (CLPEF_0_0) transaction or a
hardware/software reset.

Note The device will only go to
standby mode once the ERSERR flag
is cleared.

Erasing Error

STR1V[5] |ERSERR Status Flag

Selection Options:

0 = Last erase operation was
successful

1 =Last erase operation was
unsuccessful

Dependency: N/A

Description: The LBPROT[2:0] bits
define the memory array size to be
protected against program and
erase transactions. Based on the
LBPROT[2:0] configuration, either
top 1/64, 1/4,1/2, etc. or bottom
1/64,1/4,1/2, etc., or up to the
entire array is protected.

If PLPROT = 0 Note_lf PLPROT bit - Permanent

N - R/W Locklng selection of Legacy Blogk
Block V->R/W Protection and 4KB Sector Archi-
Protection 000 tecture (CFRlx‘[4]) issettoa‘l’, the
based If PLPROT = 1 LBPROT[2:0] bits cannot be erased
or programmed.

Legacy

STR1IN[4:2] |LBPROT[
STR1V[4:2] |2:0]

Memory
Array size N->R Selection Options:

selection V->R 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])

pa
22.POR. EH#E. ZHE{i. DPDIRWEF cs# 55 EHRIEIAY STRIx BETCR,
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xR R&EFER122 &)

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

Description:

The WRPGEN bit must be setto ‘1’
to enable all program, erase or
register write operations - it
provides protection against
inadvertent changes to memory or
register values. The Write Enable
(WRENB_0_0) transaction 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
Write/Program program, erase, and write transac-
STR1V[1] |WRPGEN |Enable Status V->R 0 tions from execution. The WRPGEN
Flag bitis 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, the
Deep Power Down WRPGEN 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

ARE
22.POR. B E. T4 EMi. DPDIREF cs# 55 EHRIEIAY STRIx BETTR,
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Ra R&EFER122 &)

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

Bit
number

Description:
The RDYBSY bit indicates whether
the device is performing an
embedded operation orisin
standby mode ready to receive
new transactions.
Note The PRGERR and ERSERR
status bits are updated while
RDYBSY is set. If PRGERR or
ERSERR
Device are set, the RDYBSY bit will
STRIV[O] |RDYBSY |Ready/Busy V>R 0 remain set indicating the c_IeV|ce
Status Flag is busy and upable to receive
new transactions. A Clear
Program and Erase Failure Flags
(CLPEF_0_0) transaction must be
executed to return the device to
standby mode.

Selection Options:

0 =Deviceisin standby mode ready
to receive new operation transac-
tions

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

Dependency: N/A

AR
/22. POR. FEHE{I. HE (L. DPDIRHF cs# S E(IHAEAY STRIX EL,
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eV PRGERR L&

Error flag |Symbol |Conditions

Bits cannot be programmed ‘1’ to ‘0’

Trying to program in a protected region

If ASPO[2] or ASPOQ[1] is 0, any non-volatile register write attempting to change the

Error PRGERR After the Password Protection Mode is selected and ASP Password Register update

transaction executed

SafeBoot Failure

Configuration Failure

*x4a3 ERSERR CE

Error flag |Symbol |Conditions
Sector Device Erase - All bits cannot be erased to ‘1’s

Trying to erase a protected region

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

SafeBoot Failure
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EXE
5.3 RE&HF72R 2 (STR2x)
RETER 2 IBESHFRIFRS, R ER T IFHNIREFFE8 2 KEHTNEE,
= a4 REEFER 2=
Bit Read/Write Factory
number Name |Function N = Non-volatile |default Description
V =Volatile (binary)
Reserved for This bit is Reserved for future use.
STR2V[7:5] |RESRVD Future Use V->R 0 This bit must always be
written/loaded to its default state.
Description: The DICRCS bit is used
to determine when the device is in
Memory Array Data Integrity Cyclic
Memory Array Redundancy Check suspend mode.
Data Integrity Selection Options:
Cyclic Redun- 0 = Memory Array Data Integrity
STR2V[4] | DICRCS dancy Check V>R 0 Cyclic Redundancy Check is not
Suspend Status in suspend mode
Flag 1=Memory Array Data Integrity
Cyclic Redundancy Check s in
suspend mode
Dependency: N/A
Description: The DICRCA bit
indicates that the Memory Array
Data Integrity CRC calculation
operation was aborted. The abort
condition is based on ending
address (ENDADD) and starting
address (STRADD) relationship. If
Memory Array ENDADD < STRADD + 3, then DICRCA
Data Integrity will be set and the device will return
Cyclic Redun- i to the Standby state. DICRCA flag
STR2V[3] | DICRCA dancy Check V>R 0 gets cleared at the next Data
Abort Status Integrity CRC calculation operation
Flag when ENDADD = STRADD + 3.
Selection Options:
0 =Memory Array Data Integrity CRC
calculation Is not aborted
1=Memory Array Data Integrity CRC
calculation is aborted
Dependency: N/A

pa
23.POR. BHENI. T Ei. DPDIBHH cs# ESE(UHAIEIAY STR2x (BT M- ¥ STR1V[0] / RDYBSY =0 A,
STR2x LA B,

Datasheet 92 002-39896 Rev. *B
2025-09-05



-
256Mb SEMPER™ (N 7Z T 171453 D
J\£&3%0, 1.8v/3.0v Inflneon :

Eiras

RAARESER 2P ()

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

Bit
number

Description: The SESTAT bit
indicates whether the erase
operation on the sector completed
successfully. Evaluate Erase Status
transaction (EVERS_4_0) must be
Sector Erase executed prior to reading SESTAT

STR2V[2] |SESTAT |Success/Failure|V->R 0 bit which specifies the sector
Status Flag address.

Selection Options:

1 =Addressed sector (EVERS_4_0)
was erased successfully

0 = Addressed sector (EVERS_4_0)
was not erased successfully

Dependency: N/A
Description: The ERASES bit is used

to indicate if the Erase operation is
suspended.

Erase Selection Options:

STR2V[1] |ERASES |operation V->R 0 0 = Erase operation is not in suspend
Suspend mode

Status Flag 1=Erase operation is in suspend
mode

Dependency: N/A

Description: The PROGMS bit is
used to indicate if the Program
operation is suspended.

Program
operation
Suspend Status
Flag

Selection Options:

V->R 0 0 =Program operation is not in
suspend mode

1=Program operation is in suspend
mode

STR2V[0] |PROGMS

Dependency: N/A

S =
23. POR. FEHEfI. MHEFE{L. DPDBHF cs# 55 EHAIEIRY STR2x TR ¥ STR1V[0] / RDYBSY =0 A,

STR2x A B,
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FrR
5.4 AL E & 788 1 (CFR1X)
FLEFHER 1 IEIROMBUERIFIEE,
& a5 ACEH7FESR1
Bit Read/Write Factory
n:xmber Name |Function N =Non-volatile |default Description
V =Volatile (binary)
CFRIN[7] Reserved for  |N->R/WV This bit is Reserved for future use.
CFRIV[T] RESRVD Future Use SR/W 0 This bit must always be
written/loaded to its default state.
Description: The SP4KBS bit selects
‘ If PLPROT = 0 whether the 4 KB sectors are
Split 4 KB N -> R/W grouped together or evenly split
Sectors V>R between High and LOW address
CFRIN[6] SP4KBS selection 0 (Model 01) ranges.
CFR1V[6] bezjwbeetr; top If PLPROT =1 1(Model 81) Selection Options:
agd ottom N->R 0 =4 KB Sectors are grouped
address V->R together
space 1=4 KB Sectors are split between
High and Low Addresses
Dependency: TB4KBS(CFR1IN[2])
Description: The TBPROT bit selects
the reference point of the Legacy
Block Protection bits (LBPROT[2:0])
in the Status Register on whether
the protection starts from the top or
starts from the bottom of the
address range.
_ The bit also selects a memory
If PLPROT =0
Top or Bottom N -> R/W address range (lowest or highest)
Protection V>R to remain readable is available for
CFRIN(5] TBPROT selection for 0 reading during Read Password
CFR1V[5] Legacy If PLPROT = 1 Protection mode even before a
Protection N>R successful Password entry is
Mode V->R completed.
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])
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EXE
=as METFSE1 (8)
Bit ] Read/Write _ | Factory o
number Name |Function N= Non-yolatlle de.fault Description
V =Volatile (binary)
Description: The PLPROT bit perma-
nently protects the Legacy Block
Protection and
4 KB Sector location. It thereby
permanently protects the memory
array protection scheme and sector
Permanent architecture.
Locking Note PLPROT protects LBPROT[2:0],
selection of SP4KBS, TBPROT, and TB4KBS bits
CFRIN[4] |5 booT Legacy Block N->R/1 0 from program and erase, and it is
CFR1V[4] Protectionand |V~ R recommended to configure these
4 KB Sector b{ts before configuring the PLPROT
Architecture 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
This bit is Reserved for future use.
gigw[[;]] RESRVD Eﬁfsgzdsgor N->R/W 0 This bit must always be
V-=>R/W written/loaded to its default state.
Description:
The TB4KBS bit defines the logical
address location of the 4 KB sector
If PLPROT=0 block. The 4 KB sector block
N ->R/W replaces the fitting portion of the
CFRIN[2] ngrz;?ggtr?m V->R highest or lowest address sector.
TB4KBS . &e 0 : :
CFR1V[2] selectionfor4 | \co proT=1 Selection Options:
KB Sector N ->R 0=4 KB Sector Block is in the bottom
Block V->R of the memory address space
1=4 KB Sector Block is in the top of
the memory address space
Dependency: SP4KBS (CFR1x[6])
This bit is Reserved for future use.
ggw[[ll]] RESRVD Ejfjrr‘e’%ds‘;or N->R/W 0 This bit must always be
V->R/W written/loaded to its default state.
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& as5 METFSE1 (8)
Bit Read/Write Factory
n:xmber Name |Function N =Non-volatile |default Description
V =Volatile (binary)
Description:
The TLPROT bit temporarily
protects the Legacy Block
Protection and 4 KB Sector location.
Upon power-up or a hardware reset,
TLPROT is set to its default state.
Temporary When selected, it protects the
Locking memory array protection scheme
selection of and sector archi-tecture from any
CFRINI0] N->R changes.
TLPROT |Legacy Block 0
CFR1V[0] Protection and |V~ R/W Note TLPROT protects LBPROT[2:0],
Sector Archi- SP4KBS, TBPROT, and TB4KBS bits
tecture 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
46 4 KBS R Ei%#F
SP4KBS |TB4KBS |4 KB location
0 0 4KB physical sectors at bottom (Low address) Factory default for OPN model number
“Ol”,
0 1 4KB physical sectors at top, (High address)
1 X 4KB Parameter sectors are split between top (High Address) and bottom (Low
Address). Factory default for OPN model number “81”
x® a7 PLPROT #1 TLPROT f£3F
PLPROT |TLPROT |Array protection and 4K sector
0 0 Unprotected (Unlocked)
1 X TBPROT, LBPROTX, SP4KBS, TB4KBS - Permanently Protected (Locked)
0 1 TBPROT, LBPROTX, SP4KBS, TB4KBS - Protected (Locked) till next Power-down
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5.5

BdE & 17728 2 (CFR2x)
BB 152 2 B RIRIGER MM 5 K %R,

%48 BCEH7ESR 2
. Read/Write
;Bn:xtmber Name Function N =Non-volatile {;;:::y)default Description
V =Volatile y
Description:
The ADRBYT bit controls the
expected address length for all
instructions that require
Add But address and is selectable
ress byte. between 3 Bytes or 4 Bytes.
Length selection
CFRIN7] | \pRBYT |between3or4 |N7RW 0
CFR2V[T7] betwefen or V->R/W Selection Options:
| y tes (zr 0 = Instructions will use 3 Bytes
nstructions for address
1 =Instructions will use 4 Bytes
for address
Dependency: N/A
These bits are Reserved for
CFR2N[6:4] RESRVD Reserved for N ->R/W 000 future use. This bit must always
CFR2V[6:4] Future Use V->R/W be written/loaded to its default
state.
Description: The MEMLAT(3:0]
bits control the read latency
(dummy cycles) delay in all
variable latency memory array
and non-volatile register read
transactions. MEMLAT
Memory Arra sel‘ection allows the user to.
Read Lrgtenc;/ adjust the read latency during
selection - normal operation based on
gggg\l\/l[?:(())]] 3I\)/!5]MLAT[ Dummy cycles \l\/l:RR//\\,/VV 1000 ]Sllfferentpperatlng
: : required for requencies.
initial data Selection Options:
access 0000 =0/5 Latency Cycles
Selection based on transaction
opcodes
1111=15/28 Latency Cycles
Selection based on transaction
opcodes
Dependency: N/A
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Eiras

& 49 RS (AHE) S5msi4 2527
SDR SPI read SDR octal read DDR octal read
transactions (MHz) |transactions transactions
(1S-1S-1S / 1S-1S-8S)| (MHz) (8S-8S-8S) (MHz) (8D-8D-8D)
Number of
Latency |cycles RDAY2_C_0 RDAY1_4_0 RDAY2_4_0
code (1-1-1,1-1-8 RDSSR_4_0 6] RDSSR_4_0 RDSSR_4_0
/ 8-8-8) RDARG C 0 RDARG_4_0!%%! RDARG_4_0!%°!
- = RDECC_4 0 RDECC_4 0
RDECC_4_0 RDPPB_4_0 RDPPB_4_0
RDPPB_4 0
RDAY3_4_0
0000 0/5 50 50 42
0001 1/6 68 64 57
0010 2/8 81 92 85
0011 3/10 93 121 107
0100 4/12 106 150 121
0101 5/14 118 166 135
0110 6/16 131 166 150
0111 7/18 143 166 164
1000 8/20 156 166 166 (HL-T) /178 (HS-T)
1001 9/22 166 166 192
1010 10/23 166 166 200
1011 11/24 166 166 200
1100 12/25 166 166 200
1101 13/26 166 166 200
1110 14 /27 166 166 200
1111 15/28 166 166 200
AR

24. {FF ECC SIRIREVIHIAT, BN HEIRSNZE DR 2 N FETB A BEIEH#HIT ECC RS,
25. HS-T RIIGE AR IF CK 5= > 166 MHz SDR 8§ > 200 MHz DDR, HL-T &RHIE&EF 1% CK =K > 166 MHz SDR Y, >

166 MHz DDRo

26. RDARG_C_0 #01 RDARG_4_0 { FEiX e33R A HASK 15 BN IE 5 kM FH 1725
27. RSFDP_3_0 382 BH/\MNMEREH, #EREZRONSRAMES )\ ERERAEX,
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J\&3EO, 1.8V/3.0V

Infineon

Eiras

5.6

£ 50

Eo B &F 1728 3 (CFR3x)
BESER 3 EHGSERITN.
BESFRES

Bit
number

Name

Function

Read/Write
N = Non-volatile
V = Volatile

Factory default
(binary)

Description

CFR3N([7:6]
CFR3VI[T7:6]

VRGLAT[1:0]

Volatile Register Read
Latency selection -
Dummy cycles
required for initial
data access

N->R/W
V->R/W

00

Description: The VRGLAT[1:0]
bits control the read latency
(dummy cycles) delay in all
variable latency register read
transactions. VRGLAT[1:0]
selection allows the user to
adjust the read latency during
normal operation based on
different operating
frequencies.

Selection Options:

00, 01, 10, 11 Latency Cycles
Selection based on
transaction opcodes

Dependency: N/A

CFR3N[5]
CFR3V[5]

BLKCHK

Blank
Checkselection
during Erase
operation for better
endurance

N->R/W
V->R/W

Description: When this
feature is enabled an erase
transaction first evaluates the
erase status of the 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]
CFR3V[4]

PGMBUF

Program Buffer
Size selection

N->R/W
V->R/W

Description: The PGMBUF bit
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

Datasheet

99

002-39896 Rev. *B
2025-09-05



256Mb SEMPER™ AT TF 1523
J\&#EO, 1.8v/3.0V
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Eiras

£ 50 BEFFSE3 (&)

Bit

number Function

Name

Read/Write
N = Non-volatile
V = Volatile

Factory default
(binary)

Uniform or Hybrid
Sector Architecture
Selection

CFR3N[3]

CFR3V[3] UNHYSA

N->R/W
V>R

Description

Description: The UNHYSA bit
selects between uniform (all
256 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, 4KB
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:
SP4KBS(CFR1NI[6]),
TB4KBS(CFRIN[2])

Reserved for Future
Use

CFR3N([2]

CFR3V[2 RESRVD

N->R/W
V->R/W

Reserved for Future
Use

]
CFR3N[1]

CFR3V[1] RESRVD

N ->R/W
V->R/W

Reserved for Future
Use

CFR3N[0]

CFR3v[o] | RESRVD

N->R/W
V->R/W

This bit is Reserved for future
use. This bit must always be
written/loaded to its default
state.

Datasheet

100

002-39896 Rev. *B
2025-09-05



256Mb SEMPER™ AT TF 1523
J\&#EO, 1.8v/3.0V

Infineon

TiFes
& 51 FERERAE (A SiH=xle 2
. . SDR octal register DDR octal register
SDR SPI register transaction latency transactions latency transactions latency
dummy cycles (15-15-15)!30! dummy cycle (85-85-8S) | dummy cycle (8D-8D-8D)
Latency RDARG_4_0[!] RDARG_4_0[3!]
code RDPLB_0_0 RDPLB_4_0 RDPLB_4_0
Frequency | RDARG_C_0B |RDIDN OO | . = |RDDYB40 | .  |RDDYB_4_0
quency | rppye_4_0 RDSR1_0_0 quency | rpibnN_4_0 quency | RpipN_4_ 0
RDSR2_0_0 RDSR1_4_0 RDSR1_4_0
RDSR2_4_0 RDSR2_4_0
00 50 MHz 0 50 MHz 3 25 MHz 3
01 133 MHz 133 MHz 4 66 MHz 4
166 MHz
(HL-T)/
10 133 MHz 1 1 166 MHz 5 200 MHz 5
(HS-T)
11 166 MHz 2 2 166 MHz 6 200 MHz 6
AR

28. RDUID_4_0 #1 RDUID_0_0 JA£2 B %5 32 NERAMVIEIR, SDR SPI FHYSASAZE ) 166 MHz, HS-T SDR/DDR/\£&TF
79 166/200 MHz, HL-T SDR /DDR J\4 T 166 MHz,
29. RDCRC_4_0 62 B %E 8 MNEHARIIEIR, SDR SPI FHIERASMZR /Y 166 MHz, HS-T SDR/DDR /\£L /9 166/200
MHz, HL-T SDR/DDR/\£F /9 166 MHz,

30. CK #%E > 166 MHz SDR, A= iF,
31. RDARG_C_0 #1 RDARG_4_0 fE FA XL B B BRI EN 57 S M B 1728
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256Mb SEMPER™ [AJ1Z T 17 i 28

J\&3EO, 1.8V/3.0V
HiFas

ECE S 1748 4 (CFR4x)
BRE 4 125 EEMINE RN ES S MR REST HAE LI A,
& 52 REFFR4

5.7

Read/Write

Bit Name Function N = Non-volatile Factory default Description

number

V =Volatile

(binary)

CFRAN([T7:5]
CFRAV[T:5]

IOIMPD[2:0
]

I/O Driver
Output
Impedance
selection

N->R/W
V->R/W

101

Description: The IOIMPD[2:0]
bits select the 10 driver output
impedance (drive strength).
The output impedance
configuration bits adjust the
drive strength during normal
device operation to meet
system signal integrity
requirements.

Selection Options:
000=450

001=1200Q

010=900Q

011=600

100=45Q

101 =30 Q (Factory Default)
110=200Q

111=15Q

Dependency: N/A

CFR4N[4]
CFRA4V[4]

RBSTWP

Read Burst
Wrap Enable
selection

N->R/W
V->R/W

Description: The RBSTWP bit
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])

p= 3

32. 81 MVEA T REDHH, MRARCETHRESHAER.
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J\&3EO, 1.8V/3.0V
HiFas

& 52 REFFE4 (8)

Bit
number

Name

Function

Read/Write
N = Non-volatile
V =Volatile

Factory default
(binary)

CFR4N(3]
CFR4V[3]

ECC12S

Error Correction
Code (ECC) 1-bit
or 1-bit/2-bit
error correction
selection

N->R/W
V->R/W

1 (Model 01)
0 (Model 81)132

Description

Description: The ECC12S bit
selects between 1-bit ECC
error detection/correction or
both

1-bit ECC error 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
orvice 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]
CFR4V[2]

DPDPOR

Deep Power
Down power
saving mode
entry selection
upon POR

N->R/W
V->R

Description: The DPDPOR bit
selects if the device will be in
either Deep Power Down
(DPD) mode or the Standby
mode after the completion of
POR. If enabled, DPDPOR
configures the device to start
in 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

pa g

R BNERATFRESHA, KRR VE THEZIFAI
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J\&3EO, 1.8V/3.0V

Infineon

EXE
+& 52 EFFSR4 (B
. Read/Write
;Bn:xtmber Name Function N = Non-volatile {;;:::y)default Description
V =Volatile y

Description: The
RBSTWL[1:0] bits select the
read burst wrap length and
alignment during normal
operation. It selects the fixed
length/aligned group of

CFRAN[L:0] | RBSTWL[1: |REABUTSE Iy L pw 8- 16-. 32 or 64-bytes.

CFRAV[1:0] | 0] Wrap V->R/W 00 R d

’ Length Selection Options:
selection 00 = 8 Bytes Wrap length

01 =16 Bytes Wrap length
10 =32 Bytes Wrap length
11 =64 Bytes Wrap length
Dependency: RBSTWP
(CFR4x[4])

AR

R BNERATRESHA, KRR VE THEZIFAI

oif
5
o

7

*53 MHBIEESF
Wrap Start
boundary address Address sequence (Hex)
(bytes) (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, 01.
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.
0A, 0B, 0C, 0D, OE, OF, 10, 11,12,13,14,15,16,17,18,19, 1A, 1B, 1C, 1D, 1E, 1F,
32 XXXXXXOA 00,01, 02,03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF.
1E, 1F, 00,01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11,12, 13,
32 XXXXXXIE 14,15,16,17,18,19, 1A, 1B, 1C, 1D, 1E, 1F, 00.
03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, 13, 14, 15, 16, 17, 18,
64 XXXXXX03 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, 3C, 3D, 3E, 3F 00, 01, 02.
2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E, 3F, 00, 01, 02, 03,
64 XXXXXX2E 04, 05, 06,07, 08, 09, 0A, 0B, 0C, OD, 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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BHires

5.8 ACE F1F2% 5 (CFR5X)
ALE 5 =6/ \ &z AR HFN1T .

+ 54 BEFESSS

Bit Read/Write Factory

n:mee Name Function N = Non-volatile| default Description

- V =Volatile (binary)

CFR5N[T7] Reserved for N->R/W

RESRVD 0

CFRSV[7] Future Use V->R/wW These bits are Reserved for

CFR5N[6] RESRVD Reserved for N->R/W 1 future use. This bit must always

CFR5V[6] Future Use V->R/W be written/loaded to its default

CFR5NI5:2] Reserved for N->R/W state.

CFR5V[5:2] RESRVD Future Use V->R/W 0000

Description: The SDRDDR bit
selects between SDR or DDR
for all data transfers to the
device. Based on SDRDDR
selection, all transactions
either are SDR or DDR.

CFR5N[1] SDRDDR Octal SPI SDR N->R/W 0 Note SDRDDR bit only controls

CFR5V[1] or DDR V->R/W the interface for Octal mode
selection (8-8-8).

Selection Options:

0=SDRenabled

1=DDRenabled

Dependency: N/A

Description: The OPI-IT bit

selects the I/0 width of the

device to be 8-bits wide. When

configured to 8-bits (OPI-IT) all

transactions require Opcode,
Octal interface ﬁgirli?gahr’]ccll /I(D)z;ta always sent

CFRSNIOL | oy anld ptrOtocloi) N->R/W Selection Options:

CFR5V[0] - selection - / V> R/W 0 election Options: o
width setto 8 0 =Data Width set to 1 bit wide
bits (8-8-8) (15-15-1S, 1S5-1S-8S, 15-8S-8S) -

Legacy Single SPI Protocol
1 =Data Width set to 8 wide
(85-85-8S, 8D-8D-8D) - Octal
Protocol

Dependency: N/A
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256Mb SEMPER™ AT TF 1523
J\&#EO, 1.8v/3.0V

TiFes
5.9 $2[ CRC {EEEF 7F28 (ICEV)
1O CRC (FEEF F2R1TH3E O CRC ThEEM B B/2 B,
R 55 O CRC fEREF 1728
Bit Read/Write Factory
n:xmber Name |Function N =Non-volatile |default Description
V =Volatile (binary)
Reserved for This bit is Reserved for future use.
ICEV[7:1] |RESVRD Future Use V->R 0000000 This bit must always be
written/loaded to its default state.
Description: The ITCRCE bit
controls enabling/disabling of the
Interface CRC function.
ICEV[0]  |ITCRCE 'S”tlerff.ce CRC 1y > ryw 0 Selection Options:
election 0 = Interface CRC Enabled
1 =Interface CRC Disabled
Dependency: N/A
5.10 O cRCREEFTF28 (ICRV)

0O CRCBEF TR (ICRV) FiEE< £ CRC HELERMEN LHNBUIBAB LLEITRIF.

&R 56 0O CRC RKREFT 7
. Read/Write
g::mber Name Function |N=Non- {;;:::y)default Description
volatile V= y
Volatile
Description: The ITCRCV[31:0]
bits store the check-value of
the CRC process on the
Interface memory array data contained
CRC within the starting address and
ICRV[31:0] |ITCRCV[31:0 V->R OXFFFFFFFF
[31:0] [31:0] Checksum X the ending address.
Value Selection Options: Checksum
Value
Dependency: N/A
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256Mb SEMPER™ (N 7Z T 171453 D
J\£&3%0, 1.8v/3.0v Inflneon :
ETELy

5.11 FEFEY | HiREE M RIS CRC F 1728 (DCRV)

AT IBURET BN ECRC FF788 (DCRV) FEIEERMMIIALS R I 2 86 &R EHE#HTT CRCIHE
HUZESR,

% 57 FHEFEYIHET BRI CRC S
Bit Read/Write Factory
n:xmber Name Function N = Non-volatile |default Description
V =Volatile (binary)
Description: The DTCRCV[31:0]
bits store the checksum value
Memory of the CRC process on the
Array Data memory array data contained
DCRV[31:0] | DTCRCV[31:0] |CRC V>R 0x00000000 | Within the starting address
Checksu and the ending address.
m Value Selection Options: Checksum
Value
Dependency: N/A
5.12 ECCRREFFE (Escv)

ECCIRESFEES (ECSV) BT RMUEIERITIEMLSEIRIERN ECCIRE, ZEUEMFETHE L XIEENEAE
WSk,
AR BASUEENNITE ECCFETH, HL-T/HS-TRYIEEHE 16 T (128 1i1) BAUEUEE.

= 58 ECCREFFR

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

Reserved for This bit is Reserved for future use.
ECSV[7:5] |RESRVD Future Use V->R 000 This bit must always be
written/loaded to its default state.

Description: The ECC2BT bit
indicates that a 2-bit ECC Error was
detected in the data unit (16 bytes).
A Clear ECC Status Register trans-
action (CLECC_0_0) will reset
ECC2BT.

Note ECC2BT is updated every time
any memory address is read and is
sticky, i.e. once it is set, it remains
set. The ECC2BT status is

ECC Error 2-bit

ECSV[4 ECC2BT |E Detecti V>R 0 maiptained untilg Clear ECC Status
a Flr:g)r erecton Register transaction (CLECC_0_0) is
executed.

Note ECC1BT 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: CFR4x[3]
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HiFas
#+& 58 ECCIREFFSE (B)
Bit Read/Write Factory
n:xmber Name |Function N = Non-volatile |default Description
V =Volatile (binary)
Description: The ECC1BT bit
indicates that a 1-bit ECC Error was
detected and corrected in the data
unit (16 bytes). A Clear ECC Status
Register transaction (CLECC_0_0)
will reset ECC1BT.
Note ECC1BT is updated every time
any memory address is read and is
ECC Error 1- sticky, i.e. once it is set, it remains
bit Error set. The ECC1BT status is maintained
ECSV[3 ECC1BT . V->R 0
3] Detection and until a Clear ECC Status Register
Correction transaction (CLECC_0_0) is executed.

Flag 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

Reserved for This bit is Reserved for future use.
ECSV[2:0] |RESRVD Future Use V->R 000 This bit must always be
written/loaded to its default state.
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Eiras

5.13 ECC HUtEIRE1F 28 (EATV)

ECC IR F 725 (EATV) B FEERIRIERRIE & S 1 1i/2 (IFIRENA L 1 IRAVECCR I HIERMH
it, EEFMEE _ERBFRECCE 2124 LURTEF B35 R BUR (EHAIEHEIRAYSE — D ECCIRIRAYECCR (L E R
tik,

& 59 ECC iR T 1785

Bit Read/Write Factory
n:meer Name Function N = Non-volatile |default Description
V =Volatile (binary)

Description: The Address Trap
Register (ECCATP[31:0]) stores the
ECC unit data address where a
1-Bit/2-Bit error occurred during a
read operation. ECCATP[31:0]
stores the ECC unit address of the
first ECC error captured during a
memory read operation since the
last Clear ECC Status Register
transaction (CLECC_0_0).

Note ECCATP[31:0] is only updated
during Read Instruction.

Note Mask non-valid upper ECCATP
address bits from ECC unit address.
Note 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

ECC 1-bit
and 2-bit
EATV([31:0] | ECCATP[31:0] |Error V->R 0x00000000
Address
Trap

Register
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Eiras

5.14 ECC FHiz N EFESS (ECTV)

ECC iR I21F 1728 (ECTV) 7768 H L% POR SR hEMH /214 & (i IR B2 /ERR 8] & £ B 1 111/2 fiI5{X
11l ECC i =,

£ 60 ECCit¥F 2R

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

Bit
number

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.

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

Note Only one ECC erroris
counted for each data unit. If
multiple read transactions
ECC 1-bitand access the same unit data
ECTV[15:0] | ECCCNT[15:0] | 2-bit Error Count |V ->R 0x0000 containing an ECC error, the
Register ECCCNT[15:0] will increment
each time the unit data is
read. Note Once the count
reaches OxFFFF, the
ECCCNT[15:0] will stop
incrementing.

Note POR or
Hardware/Software reset
clears the ECCNT[15:0] to
0x0000.

Selection Options: ECC Error
Count

Dependency: N/A
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5.15

=S4 B X RIFEF1F2% (ASPO)

ASP 7728 (ASPO) EEESABXFRIFABIITA.

+F 61

BEABXFRINFESR

Bit
number

Name

Function

Read/Write

N = Non-volatile

V =Volatile

Factory
default
(binary)

Description

ASPO[15:6]

RESRVD

Reserved for
Future Use

N->R/1

1111111111

This bit is Reserved for future use.
This bit must always be
written/loaded to its default state.

ASPO[5]

ASPRDP

Read
Password
Based
Protection
Selection

N ->R/1

Description: The ASPRDP bit
selects the Read Password Mode
Protection mode. Read Password
Protection mode works in
conjunction with 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
Protection
(DYB) for
all sectors
at power-
up
Selection

N->R/1

Description: The ASPDYB bit
selects whether all DYB bits
(sectors) are in the protected state
following power-up or hardware
reset. DYB bits will individually
need to be 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
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g6l BEABXFRIFFESE (%)

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

Bit
number

Description: The ASPPPB bit
selects whether all PPB bits are
one-time programmable
Permanent making PPB sector protection
Protection permanent.

(PPB) bits for Note ASPPPB disables PPB

all sectors N->R/1 1 erase transaction (ERPPB_0_0).

programma- Selection Options:

bility Selection 0 =PPB bits are one-time program-
mable

1=PPB bits can be erased and
programmed as desired

ASPO[3] ASPPPB

Dependency: N/A

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 password is provided - except for
Based N > R/1 1 top or bottom sector which is
Protection available for reading based on
Selection TBPROT configuration bit
(CFR1x[5]).

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

ASPO[2] ASPPWD

Selection Options:

0 = Password Protection Mode is
enabled

1 =Password Protection Mode is
disabled

Dependency: N/A
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g6l BEABXFRIFFESE (%)

Bit

number Name

Function

Read/Write

N = Non-volatile

V =Volatile

Factory
default
(binary)

Description

ASPO[1] ASPPER

Persistent
Protection
Selection
(Register
Protection
Selection)

N ->R/1

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

ASPO[0] ASPPRM

Permanent
Protection
Selection

N->R/1

Description: The ASPPRM bit
selects the Permanent
Protection Mode. The
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
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BrR
5.16 ASP Z15 & 1728 (PWDO)

ASP ZH0Z 1728 (PWDO) AT KA ENX F,

62

FEFFR

Bit
number

Name Function

Read/Write
N = Non-volatile
V =Volatile

(binary)

Factory default

Description

PWDO[63:0]

Passwor
d
Register

PASWRD[63:0]

N->R/1

FFFF

OXFFFFFFFFFFFF

Description: The
PASWRD[63:0] permanently
stores a password used in
password protected modes
of operation. When the
Password Protection Mode is
enabled, this register will
output the undefined data
upon read password request.

Selection Options: Password
Dependency: N/A

5.17

ASP PPB i iE & 1749 (PPLV)

ASP PPB BliEE & 7728 (PPLV) 1Ay PPBLock fiLFB F1R$F PPB fil,

63 ASP PPB BiE T F28
Bit Read/Write Factory
number Name Function N = Non-volatile | default Description
V =Volatile (binary)
Reserved for This bit is Reserved for future use.
PPLV[7:1] |RESVRD Future Use V->R 0000000 This bit must always be
written/loaded to its default state.
Description: The PPBLCK bit is
used to temporarily protect all
the PPB bits.
Selection Options:
PPB 1 = PPB Bits can be erased
PPLV[0] PPBLCK |Temporary V->R/W 1,ASPO[2:1]
. or programmed
Protection ~ .
. 0 = PPB bits are protected
Selection . .
against erase or program till the
next POR or hardware reset
Dependency: N/A
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% 64

ASP PPB i/jin) & 174% (PPAV)
ASP PPB i/[8] & 7£28 (PPAV) FE FiREE 1B XY PPB fRIFIAVIRS.
ASP PPB iR 7728

Bit
number

Name

Function

Read/Write

N =Non-volatile

V =Volatile

Factory
default
(binary)

Description

PPAV[7:0]

PPBACS[7:0]

Sector
Based PPB
Protection
Status

N->R/W

11111111

Description: The PPBACS[7:0]
bits are used to provide the
state of the individual sector’s
PPB bit.

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

5.19

<65

ASP ZHZ&IHEEIR 150 & 1728 (DYAV)
ASP DYBIf[a) & 1728 (DYAV) FH FiRIHE 1 B XEIDYBRIFALAVIR TS
ASP DYB iR 1728

Bit
number

Name

Function

Read/Write

V =Volatile

N = Non-volatile

Factory
default
(binary)

Description

DYAV([7:0]

DYBACS[7:0]

Sector Based
DYB
Protection
Status

V->R/W

11111111

Description: The DYBACS[T:0] bits are
used to provide the state of the
individual sector’s DYB bit.

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
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5.20 B &3 5 & F8% (ATBN)
BB shE 728 (ATBN) It T —F B ohiRBUS B A%, FAMBEMSEGE LT Z—285,
< 66 ERlEiERER T
. Read/Write
:Lt mber Name Function N = Non-volatile ngr;‘t:ry)default Description
V =Volatile ry
Starting Description: The STADR[22:0]
Address bits set the starting address
Selection from which the device will
ATBN[31:9] | STADR[22:0] | where N ->R/W oooooaag 000 |output the read data.
AutoBoot will Selection Options: Address
start reading Bits
data from Dependency: N/A
Description: The STDLY[7:0]
bits specify the initial delay
(clock cycles) needed by the
host before it can accept
data.
Note STDLY[7:0] = 0x00 is
valid for SPl up to 50 MHz.
AutoBoot Read STDLY[7:0] = 0x01 or higher is
. ) . ) valid for SPlup to
ATBN[8:1] | STDLY[7:0] g’gi\g:ltr:gr? elay |N->R/W 00000000 166 MHz. STDLY[7:0] = 0x05 or
higher is valid for HL-T
Octal up to 166 MHz and
HS-T Octal up to
200 MHz.
Selection Options:
Address Bits
Dependency: N/A
Description: The ATBTEN bit
enables or disables the
AutoBoot feature.
AutoBoot . . .
ATBN[0] |ATBTEN |Feature N -> R/W 0 (S)e_lidt'og O|?[tf|onts.
Selection ~ Autobootteature
disabled
1 =AutoBoot feature enabled
Dependency: N/A
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5.21 BXIBRITEHFF2R (SECV)
BRIERITHSESR (SEQV) B51EBX DIERIRE,

67 BRI I 7
Bit ] Read/Write ) Factory o
number Name Function N= Non-yolatlle de.fault Description
V =Volatile (binary)
Description: The SECCPT bit is
used to determine if the
reported sector erase count is
corrupted and was reset.
Note If SECCPT is set due to
count corruption, it will reset
Sector to 0 on the next successful
SECV[23] |SECCPT Erase Count |, _p 0x0 erase operation on the
Corruption selected sector.
Status Flag

Selection Options:

0 = Sector Erase Count is
not corrupted and is valid
1 =Sector Erase Countis
corrupted and is not valid

Dependency: N/A
Description: The SECVAL[22:0]
bits store the number of times a

SECV[22:0] | SECVAL[22:0] |>€ctor V>R 0x000000  |Sector has been erased

Erase Count Selection Options: Value
Value

Dependency: N/A
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5.22

AR

o HINCV IS ERFEIRED INT# 51 HIEY, ©IGFELEAERAY INSV (U4 E#.

o BER INCV RRYENMIERY INSVIRERM, FERIEFERILERE. EUINSVERANTIE,

< 68

INT# 5| B0 E T 1F28% (INCV) - U\ &
INT# 3| IR B S92 (INCV) FREM PSP 4G INTH S 3 B A0S B P EE R RS,

FEEE T a8

Bit
number

Name

Function

Read/Write
N = Non-volatile
V =Volatile

Factory
default
(binary)

Description

INCV[7]

INTBEN

INT# pin Enable
Selection

V->R/W

Description: The INT# pin is an
open-drain output used to
indicate to the host system
that an event has occurred
within the memory device.
The INTBEN bit enables or
disables the function-ality
controlling INT# pin.

Selection Options:

0 =INT# pin functionality is
enabled

1=INT# pin functionality is
disabled

Dependency: N/A

INCV[6:5]

RESRVD

Reserved for
Future Use

V->R/W

11

These bits are Reserved for
future use. This bit must always
be written/loaded to its default
state.

INCV[4]

REYBSY

Ready/Busy
Transition
Selection

V->R/W

Description: The REYBSY
bit enables or disables
whether device
ready/busy state  will
transition INT#.

Selection Options:

0 = A Busy to Ready transition
will cause a HIGH to LOW
transition on the INT# output
1 = Ready/Busy transitions
will not transition the INT#
output

Dependency: N/A

INCV[3:2]

RESRVD

Reserved for
Future Use

V->R/W

11

These bits are Reserved for
future use. This bit must always
be written/loaded to its default
state.
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F1ree
* 68 hificEFFS (B
Bit Read/Write Factory
n:xmber Name Function N = Non-volatile |default Description
V =Volatile (binary)
Description: The ECC2BT bit
enables or disables whether
a 2-bit ECC detection error
will transition INT#.
ECC 2-bit Error Selection Options:
INCV[1] ECC2BT |Detection Selec- |V->R/W 1 0 =2-bit ECC detection will
tion0 cause a HIGH to LOW transition

the INT# output

1 =2-bit ECC detection will not
transition the INT# output
Dependency: N/A
Description: The ECC1BT bit
enables or disables whether
a 1-bit ECC detection and
correction error will
transition INT#.

Selection Options:

V->R/W 1 0 =1-bit ECC detection and
correction will cause a HIGH to
LOW transition the INT# output
1=1-bit ECC detection and
correction will not transition
the INT# output

Dependency: N/A

ECC 1-bit Error
Detection and
Correction
Selection

INCV[0] ECC1BT
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5.23

INT# 5| IR ET 1788 (INSV) - (/\ &

INT# 5|HIRS T 1728 (INSV) 38 B LRERR ISR LUIRALE T HLE NSRS 14,
TR ST ER

+ 69

Bit
number

Name

Function

Read/Write
N = Non-volatile
V =Volatile

Factory
default
(binary)

Description

INSV[T7:5]

RESRVD

Reserved for
Future Use

V->R/W

111

These bits are Reserved for
future use. This bit must always
be written/loaded to its default
state.

INSV[4]

REYBSY

Ready/Busy
Transition

V->R/W

Description: The REYBSY bit
indicates whether the device’s
ready/busy status has caused
a transition on INT#.

Selection Options:

0 = A Busy to Ready transition
has occurred

1=ABusy to Ready transition
has not occurred

Dependency: N/A

INSV[3:2]

RESRVD

Reserved for
Future Use

V->R/W

11

These bits are Reserved for
future use. This bit must always
be written/loaded to its default
state.

INSV[1]

ECC2BT

ECC 2-bit Error
Detection

V->R/W

Description: The ECC2BT bit
indicates whether a 2-bit ECC
detection error has caused a
transition on INT#.

Selection Options:

0 =2-bit error detection has
occurred

1 =2-bit error detection has not
occurred

Dependency: N/A

INSV[0]

ECC1BT

ECC 1-bit
Error
Detection and

Correction

V->R/W

Description: The ECC1BT bit
indicates whether a 1-bit ECC
correction error has caused a
transition on INT#.

Selection Options:

0 =1-bit error correction has
occurred

1 =1-bit error correction has not
occurred

Dependency: N/A
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HiFes
5.24 F K% Endurance Flex 221 F7F28 (EFXx)
K& Endurance Flex ZEiEIR 21728 (EFXx) IRIEOMEH IR E X KEE /B A KX,
E3 () Endurance Flex Z2#3i &R F 188 (35§t 4)
Bit Read/Write Factory
n:xmber Name Function N = Non-volatile |default Description
V =Volatile (binary)
Description: The EPTADA4[8:0]
bits define the 9-bit address of
the beginning sector from
Endurance Flex where the long retention / high
EFX40[10:2] |EPTAD4[8:0] | Pointer 4 N ->R/1 111111111 |endurance region is defined.
Address . . .
s . Selection Options: Pointer
election
Address
Dependency: N/A
Description: The ERGNT4 bit
defines whether the region is
Endurance Flex long retention or high
Pointer 4 based endurance.
EFX40(1] ERGNT4 Region Type N->R/1 1 Selection Options:
Selection 0 =Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
Description: The EPTEN4 bit
define whether the wear
leveling pointer is
En_durance Flex enabled/disabled.
EFX40(0] EPTEB4 Eomt;clel;j N ->R/1 1 Selection Options:
Snla t? 0 = Pointer Address Enabled
election 1 =Pointer Address Disabled
Dependency: N/A
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HiFes
E-34! Endurance Flex Z28#9:& R F7F88 (585t 3)
Bit Read/Write Factory
n:xmber Name Function N =Non-volatile | default Description
V =Volatile (binary)
Description: The EPTAD3[8:0]
bits define the 9-bit address of
Endurance Flex the beginning sector from
Pointer 3 where the long retention / high
EFX30[10:2] |EPTAD3[8:0] Address N ->R/1 111111111 endurance region is defined.
Selection Selection Options: Pointer
Address
Dependency: N/A
Description: The ERGNT3 bit
defines whether the region is
Endurance Flex long retention or high
. endurance.
EFX30[1]  |ERGNT3 Pointer 3based | /) 1

Region Type Selection Options:
Selection 0 =Long Retention Sectors
1=High Endurance Sectors

Dependency: N/A

Description: The EPTEN3 bit
define whether the wear
leveling pointer is
enabled/disabled.

Endurance Flex

Pointer 3
EFX30[0] EPTEB3 Enable# N->R/1 1 Selection Options:
Selection 0 = Pointer Address Enabled
1 =Pointer Address Disabled
Dependency: N/A
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57758
&712 Endurance Flex B18i%21F 51788 (38§t 2)
Bit Read/Write Factory
n:xmber Name Function N =Non-volatile | default Description
V =Volatile (binary)
Description: The EPTAD2[8:0]
bits define the 9-bit address of
Endurance the beginning sector from
Flex Pointer 2 where the long retention / high
EFX20[10:2] |EPTAD2[8:0] Address N->R/1 111111111 endurance region is defined.
Selection Selection Options: Pointer
Address
Dependency: N/A
Description: The ERGNT2 bit
defines whether the region is
Endurance long retention or high
Flex Pointer 2 endurance.
EFX20(1] ERGNT2 based Region N->R/1 1 Selection Options:
Type 0 =Long Retention Sectors
Selection 1=High Endurance Sectors
Dependency: N/A
Description: EPTEN2 bit define
whether the wear leveling
Endurapce pointeris enabled/disabled.
EFX20[0]  |EPTEB2 Ef;(bﬁgénter 2 N>R 1 Selection Options:
Selection 0 = Pointer Address Enabled
1=Pointer Address Disabled
Dependency: N/A
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(infineon

EXE
&3 Endurance Flex 818i%21F 51788 (38§t 1)
Bit Read/Write Factory
number Name Function N= Non-volatile |default Description
V = Volatile (binary)
Description: The EPTAD1[8:0]
bits define the 9-bit address of
Endurance the beginning sector from
Flex Pointer 1 where the long retention / high
EFX10[10:2] | EPTAD1[8:0] Address N->R/1 111111111 endurance region is defined.
Selection Selection Options: Pointer
Address
Dependency: N/A
Description: The ERGNT1 bit
defines whether the region is
Endurance Flex long retention or high
Pointer 1 based endurance.
EFX10(1] ERGNT1 Region Type N->R/1 1 Selection Options:
Selection 0 =Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
Description: The EPTEN1 bit
define whether the wear
leveling pointer is
End
Floy Poit o 1 enabled/disabled.
EFX10[0] |EPTEBI Enable# N->R/1 1 Selection Options:
Selection 0 =Pointer Address Enabled
1 =Pointer Address Disabled
Dependency: N/A
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xR74 Endurance Flex 229 %12 51728 (385t 0)

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

Bit
number

Description: The MbLSEL bit
defines whether all sectors are
defined as long retention region
or high endurance region.
Note If all other pointer registers
All Sectors are digabled,this b!t defines the
EFX00[1] |GBLSEL |based Region |N->R/1 1 behavior of the entire memory
type Selection space and is hardwired to start at
Sector 0.

Selection Options:
0 =Long Retention Sectors
1=High Endurance Sectors

Dependency: N/A
Description: The WRLVEN bit

enables/disables the wear leveling
feature.

N->R/1 1 Selection Options:
0 =Wear Leveling Disabled
1=Wear Leveling Enabled

Wear Leveling
Enable
Selection

EFX00[0] |WRLVEN

Dependency: N/A
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6.1
+715

P FRR

SPI (1S-1S-1S) mdfEMmR
SPI (1S-15-1S) < fEER

Function

Transaction
name

Description

Prerequisite
transaction

Byte 1 (Hex)

Byte 2
(Hex)

Byte 3
(Hex)

Byte 4
(Hex)

Byte 5
(Hex)

Byte 6
(Hex)

Byte 7
(Hex)

Byte 8
(Hex)

Byte 9
(Hex)

Transaction
format

Max
frequency
(MHz)

Address
length

Read device
D

RDIDN_0_0

Read manufacturer and device
identification transaction provides read
access to manufacturer and device
identification.

9F (CMD)

Figure 11

RSFDP_3_0

Read JEDEC Serial Flash Discoverable
Parameters transaction sequentially
accesses the Serial Flash Discovery
Parameters (SFDP).

5A (CMD)

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 12

RDUID_0_0

Read Unique ID accesses a factory
programmed 64-bit number which is
unique to each device.

4C (CMD)

Register
access

RDSR1_0_0

Read Status Register 1 transaction
allows the Status Register 1 contents to
be read from DQ1/SO.

05 (CMD)

RDSR2_0_0

Read Status Register-2 transaction
allows the Status Register-2 contents to
be read from DQ1/SO.

07 (CMD)

Figure 11

RDARG_C_0

Read Any Register transaction
provides a way to read all addressed
non-volatile and  volatile  device
registers.

65 (CMD)

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 12

WRENB_0_0

Write Enable sets the Write Enable Latch
bit of the Status Register 1 to 1 to enable
write, program and erase transactions.

06 (CMD)

WRDIS_0_0

Write Disable sets the Write Enable Latch
bit of the Status Register 1 to 0 to disable
write, program and erase transactions
execution.

04 (CMD)

Figure 6

WRARG_C_1

Write Any Register transaction provides
a way to write all addressed non-volatile
and volatile device registers.

WRENB_0_0

71 (CMD)

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Input
Data
[7:0]

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Input
Data
[7:0]

Figure 9

CLPEF_0_0

Clear Program and Erase Failure Flags
transaction resets STR1V[5] (Erase failure
flag) and STR1V[6] (Program failure flag).

EN4BA_0_0

Enter 4 Byte Address Mode transaction
sets the Address Length bit CFR2V[7] to 1

EX4BA_0_0

Exit 4 Byte Address Mode transaction sets
the Address Length bit CFR2V[7] to 0

30 (CMD)

B7 (CMD)

B8 (CMD)

Figure 6
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RT5 SPI (1s-15-15) S<fERAR (4)
. .. . Max
. Transaction P, Prerequisite Byte 2 Byte3 |Byte4 |Byte5 |Byte6 |Byte7 |ByteS8 Byte9 Transaction Address
Function name Description transaction Byte 1 (Hex) (Hex) (Hex) (Hex) (Hex) (Hex) (Hex) (Hex) (Hex) format :;deﬂ:)ency length
Read ECC Status is used to determine the ADDR ADDR ADDR ADDR .
RDECC_4.0 | ECC status of the addressed data unit. - 19 (€MD) (3124] |[2316] |[(158] |[70] | - - : Figure 12 4
Clear ECC Status Register transaction
ECC resets ECC Status Register bit[4] (2-bit
CLECC_0_0 ECC Detection), ECC Status Register - 1B (CMD) - - - - - - - - Figure 6 166 N/A
bit[3] (1-bit ECC Correction), Address
Trap Register and ECC Detection
Counter.
Data Integrity Check transaction causes Start Start Start Start End End End End
CRC DICHK_4_1 the device to perform a Data Integrity - 5B (CMD) ADDR ADDR ADDR ADDR ADDR ADDR ADDR ADDR Figure 8 4
Check over a user defined address range. [31:24] | [23:16] |[15:8] [7:0] [31:224] | [23:16] [15:8] [7:0]
. ADDR ADDR ADDR . . . . . 3
) [23:16] [15:8] [7:0]
RDAY1_C_0 Read transaction reads out the memory 03 (CMD)
contents at the given address. The ADDR ADDR ADDR ADDR . : : B Fioure 13 50
maximum CK frequency for this [31:24] [23:16] | [15:8] [7:0] g .
transaction is 50MHz frequency.
Readflash | rpay1 4 0 quency i 13 (CMD) ADDR  |ADDR [ADDR [ADDR | i i )
array - [31:24] [23:16] [15:8] [7:0]
Read Fast transaction reads out the - ADPR ADPR AI_)DR - - - - - 3
RDAY2 C 0 memory contents at the given address. 0B (CMD) (23:16] | [15:8] (0] Figure 12
- The maximum CKfrequencyforthis ADDR ADDR ADDR ADDR g
transaction is 166MHz frequency. - [31:24] [23:16] |[15:8] [7:0] - - - -
Program PRPGE 4 1 Program Page programs 256B or 512B WRENB 0 0 12 (CMD) ADDR ADDR ADDR ADDR ng’tl;tl ng’tl;tz (Contin Figure 9
flash array — = data to the memory array in one — = [31:24] [23:16] [15:8] [7:0] [7:0] [7:0] ue) g
transaction. . . 4
Erase 4-KB Sector transaction sets all the ADDR ADDR ADDR ADDR
ER004.4.0 bits of a 4KB sector to 1 (all bytes are Frh).,| WRENB_O_O | 21(CMD) 3124 |316) |mse (o) |” - - -
Figure 7
Erase 256-KB Sector transaction sets all ADDR ADDR ADDR ADDR
ER256.4.0 | i}\c bits of a 256KB sector to 1 (all bytes | WRENB_0_O | DC (CMD) 3124 |316) |mse (o) |C - - - 166
are FFh).
Erase Chip transaction sets all bitsto 1
ERCHP_0_0 (all bytes are FFh) inside the entire flash | WRENB_0_0 600rC7(CMD) |- - - - - - - - Figure 6 N/A
Erase memory array.
flash array -
Evaluate Erase Status transaction
verifies that the last erase operation on ADDR ADDR ADDR ADDR .
EVERS_ 40 the addressed sector was completed B Do (CMD) [31:24] | [23:16] |[15:8] [7:0] B B B . Figure7
successfully.
4
Sector Erase Count transaction outputs
the number of erase cycles for the sector of ADDR ADDR ADDR ADDR .
SEERC_4_0 the inputed address from the Sector Erase |~ 5D (€MD) [31:24] | [23:16] |[15:8] [7:0] B B B . Figure 12

Count Register.

od

e
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SPI

(1s-15-15) M<ERER (&)

Function

Transaction
name

Description

Prerequisite
transaction

Byte 1 (Hex)

Byte 2
(Hex)

Byte 3
(Hex)

Byte 4
(Hex)

Byte 5
(Hex)

Byte 6
(Hex)

Byte 7
(Hex)

Byte 8
(Hex)

Byte 9
(Hex)

Transaction
format

Max
frequency
(MHz)

Address
length

Suspend /
resume

SPEPD_0_0

Suspend Erase / Program / Data Integrity
Check transaction allows the system to
interrupt a programming, erase or data
integrity check operation.

BO (CMD)

RSEPD_0_0

Resume Erase / Program / Data Integrity
Check transaction allows the system to
resume a programming, erase or data
integrity check operation.

7A (CMD)

Figure 6

Secure
silicon
region

PRSSR_4_1

Program Secure Silicon Region
transaction programs data in 1024 bytes of
Secure Silicon Region.

WRENB_0_0

42 (CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Input
Data 1l
[7:0]

Input
Data 2
[7:0]

(Continu
e)

Figure 9

RDSSR_4_0

Read Secure Silicon Region transaction
reads data from the SSR.

4B (CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 12

Advanced
sector
protection

RDDYB_4_0

Read Dynamic Protection Bit transaction
reads the contents of the DYB Access
Register.

EO (CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 12

WRDYB_4_1

Write Dynamic Protection Bit
transaction writes to the DYB Access
Register.

WRENB_0_0

E1(CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Input
Data
[7:0]

Figure 9

RDPPB_4_0

Read Persistent Protection Bit
transaction reads the contents of the PPB
Access Register.

E2 (CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 12

PRPPB_4_0

Program Persistent Protection Bit
transaction programs / writes the PPB
Register to enable the sector protection.

WRENB_0_0

E3 (CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 7

ERPPB_0_0

Erase Persistent Protection Bit
transaction sets all persistent protection
bits to 1.

WRENB_0_0

E4 (CMD)

WRPLB_0_0

Write PPB Protection Lock Bit transaction
clears the PPB Lock to 0.

WRENB_0_0

A6 (CMD)

Figure 6

RDPLB_0_0

Read Password Protection Mode Lock Bit
transaction shifts out the 8-bit PPB Lock
Register contents with MSb first.

A7 (CMD)

Figure 11

PWDUL_0_1

Password Unlock transaction sends the
64-bit password to flash device. If the
supplied password does not match the
hidden password in the Password
Register, the device is locked and only a
hardware reset or POR will return the
device to standby state, ready for new
transactions such as a retry of the
PWDUL_O0_1. If the password does
match, the PPB Lock bit is set to 1.

E9 (CMD)

Passwor
d[7:0]

Passwo
rd [15:8]

Passwo
rd
[23:16]

Passwo
rd
[31:24]

Passwo
rd
[39:32]

Passwo
rd
[47:40]

Passwor
d [55:48]

Passwor
d [63:56]

Figure 10

166

N/A

N/A

Reset

SRSTE_0_0

Software Reset Enable command is
required immediately before a SFRST_0_0
transaction.

66 (CMD)

SFRST_0_0

Software Reset transaction restores the
device to its initial power up state, by
reloading volatile registers from
non-volatile default values.

SRSTE_0_0

99 (CMD)

Deep power
down

ENDPD_0_0

Enter Deep Power Down Mode transaction
shifts device in the lowest power
consumption mode.

B9 (CMD)

Figure 6

166

N/A
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6.2

SPI (1s-15-8S) MmdfE@mE

&6 SPI (1s-15-85) WMLERER
. . . . Max
. Transaction A Prerequisite | Bytel |Byte2 |Byte3 |Byte4 |Byte5 | Byte6 |Byte7 Byte9 | Transaction Address
Function name Description transaction (Hex) (Hex) (Hex) (Hex) (Hex) (Hex) (Hex) z:’te)s (Hex) format :;:g:)ency length
ex
Read transaction reads out the memory
Read flash contents at the given address with Octal 7C ADDR ADDR ADDR ADDR .
array RDAY3_4_0 Data output. The maximum CK frequency (CMD) [31:24] | [23:16] | [15:8] [7:0] B . B B Figure 15 133
for this transaction is 166MHz frequency.
Input Input Input
[A2D3Dl%] ﬁDSDS? [AYD(I))]R Datal Data 2 Data (Continue) -
Program Page programs 256B or 512B & : - . [7:0] [7:0] 3[7:0]
PRPG1_C_1 data to the memory array in one (CMD) nout nout 4
transaction with Octal Data input. npu npu
Program ADDR ADDR ADDR ADDR . . .
flash array WRENB_0_0 3124] | [2316] | [15:8] (7] [D73(t)? 1 I[)7a(t)]a 2 | (Continue) Figure 16 166
Program Page programs 256B or 512B 84 ADDR ADDR ADDR ADDR Input Input
PRPG1_4_1 data tq thg memory array in one (CMD) [31:24] [23:16] [15:8] [7:0] Dz?ta 1 Déta 2 (Continue) -
transaction with Octal Data input. [7:0] [7:0]
Gikedig
6.3 SPI (1S-8S-8S) mp j
=77 SPI (15-8s-85) M fERIR
. . e . Max
- Transaction . Prerequisite Bytel |Byte2 |Byte3 |Byte4 |Byte5 |Byte6 |Byte7 |Byte8 Byte9 | Transaction Address
Function name Description transaction (Hex) (Hex) (Hex) (Hex) (Hex) (Hex) (Hex) (Hex) (Hex) format I;:ﬂ:)ency length
Input Input
8E ADDR ADDR ADDR ADDR .
PRPG2_4_1 (cMD) | [(3124] |[2316] |[158] | [7:0] Baéj’ ! Ba(t)? 2 | (Continue) |- 4
Program Page programs 256B or 512B Input Input Input )
E;c;ﬁr:rnrwa data to the memory array in one | WRENB_0_0 [A2D3Dl|§3] [AlgDB? [A7P(I)D]R Datal |Data2 |Data (Continue) | - Figure 17 166 3
Y transaction with Octal Address and Data 2 : : ' [7:0] [7:0] 3(7:0]
PRPG3_C_1 input. (CMD) ADDR ADDR ADDR ADDR Input Input
; ; , , Datal Data 2 (Continue) - 4
[31:24] [23:16] [15:8] [7:0] [7:0] [7:0]
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6.4
+78

J\Z (8s-85-8S. 8D-8D-8D)

BRfREmR

J\£& (8S-85-8S. 8D-8D-8D)

i fERR

c % | = = = = = | % | = = 3 3 3 3 3
£ 2 - ~ ™ <« n © ~ © o S b ] 9 ] 3 £ N =
s c a o o ] o ] o ] ] o v v v v v 50 =E +
£ < S s £ | 5 3 £ 3 £ L % £ 3 £ 3 3 =4 =1 g2 | 2
,‘9‘ o = = () () @ () @ @ @ @ () @ F @ @ @ 5 e «z K]
1Y s = ] 1 Q¢ a
< g 3 ‘5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ O~ =X @
& 2 ! E E |8 | & |&E |8 |8 |E |8 g E |E | B |8 |8 2 £z |3
8 § S| | | & | & | | & e % S | | & | &| & | AL |3
(= i © -] -] © © -] © © © © © © o o S
[ @ @ @ @ @ @ @ @ @ @ @ @ L7 L7 [
& <« > « > <« > <« > <« > <« > <« >
x x x x x x x x x x x x x x
o o o o o o o o o o o o o o
Read manufacturer and
device identification
. h 9F 9F 00 00 00 00
RDIDN_4_0 trans-action provides read |- vp) | (cvp) | (aDDR) | (ADDR) | (ADDR) | (ADDR) 166/200
access to manufacturer
and device identification.
Read JEDEC Serial
Flash Discoverable Figure 27
Reaq RSEDP 4 0 Parameters transaction R 5A 5A ADDR |ADDR |ADDR [ADDR | _ / 92 (SDR)
device ID -*- | sequentially accesses (CMD) | (CMD) | [31:24] |[23:16] | [15:8] | [7:0] Figure 28 | 85(DDR)
the Serial Flash
Discovery Parameters
(SFDP).
Read Unique ID accesses
RDUID 4 0 a factory programmed 64- } 4C 4C 00 00 00 00
- bit number which is (cMD) | (CMD) | (ADDR) | (ADDR) | (ADDR) | (ADDR) 4
unique to each device.
Read Status Register 1
RDSR1 4 0 transaction allows the A 05 05 00 00 00 00
== Status Register 1 contents to (CMD) | (CMD) | (ADDR) | (ADDR) | (ADDR) | (ADDR) .
be read from DQ[7:0] Figure 27
Read Status Register-2 Figure 29
RDSR2 4 o | transaction allows the . 07 07 00 00 00 00
—= Status Register-2 contents (CMD) | (CMD) | (ADDR) | (ADDR) | (ADDR) | (ADDR)
to be read from DQ[7:0]
Read Any Register trans- Figure 27
RDARG 4 0 action provides a way to } 65 65 ADDR | ADDR [ ADDR |ADDR | _
—'= read all addressed non- (CMD) | (CMD) | [31:24] | [23:16] | [15:8] [7:0] Figure 28
volatile and volatile device g 166 /200
Register registers.
accgess Write Enable sets the Write
Enable Latch bit of the 06 06
WRENB_0_0 | Status Register 1to1to - vp) | (cvmp) |- - - - -
enable write, program and .
erase transactions. Figure 18
N/A
Write Disable sets the Write Figure 19 /
Enable Latch bit of the 04 04
WRDIS_0_0 Status Register 1 to 0 to - - - - - -
¢ 4 (cMD) | (cMD)
disable write, program and
erase transactions
execution.
Write Any Register trans- .
WRARG 4 1 | action providesawayto [ ecr o oo | 71 71 ADDR | ADDR | ADDR | ADDR g‘apt‘;t /F'g”"e 24 .
- write all addressed non- — =" | (CMD) | (CMD) | [31:24] | [23:16] | [15:8] [7:0] . .
. : . [7:0] Figure 25
volatile and volatile device
registers.

&
33. YNRZE/\£& DDR ¥
34, HL-T ZIFMRASAZFS 166 MHz (SDR/DDR) , HS-T ZIFHRASAFN 166 MHz

(SDR) #1200 MHz (DDR) &

b
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*78 J\# (8s-8s-85. 8D-8D-8D) M<K (4)
= = x = x x x x = b 5 b b b -
g | 2| 2| 2| £| |2 |£| 2 Tz 2z 2 ¢ g | s
s c - ~ o0 < n © ~ © o S b [a] ] h A 5 R
c c 2 e e S e e e e e e [ 9 [ [ [ b= E I )| S
- o (7
] o I ) ) E) ) E) > > > ) s S s s s s 2 x 2| =
= = 2 o [ [ @ [ @ @ @ @ [ @ F @ @ @ 20 a = | w
g g g £5 5| 2E|¢
S a o 2.5 = = = = = = = = 5 = = 5 5 5 =) € < =
[ c a 3 0 o, o, o, o, o, o, o, o o o o o, o, o, 2 o a o 3
] T wm [ [ [ [ [ [ [ [ [ [ [ [ [ [ ~ wn 3 b-]
- P 80 1) 1) 80 80 1) 1) 1) 1) 1) 80 1) 1) 1) I o <
= - e © o o © © o © © © -] -] -] -] b = o
[ el @ @ @ @ @ @ @ @ @ @ @ @ @ L7 [ -
a ] <« > <« > <« > <« > <« > <« > <« > el
x x x x x x x x x x x x x x
o o o o o o o o o o o o o o
Clear Program and Erase
Register CLPEF_0_0 | Failure Flags transaction - 82 82 - - - - - - - - - - - - Figure 18 N/A
access resets STR1V[5] (Erase (CMD) | (CMD)
failure fla% ) and STR1V[6] Figure 19
(Program tailure flag)
Read ECC Status is used 19 19 ADDR [ ADDR [ADDR [ ADDR Figure 27
RDECC_4.0 |to determine the ECC |- (CMD) | (CMD) | [31:24] | [23:16] | [15:8] [7:0] - - - - - - - - 4
status of the addressed Figure 29
data unit.
ECC Clear ECC Status Register
transaction resets ECC Status
Register bit[4] (2-bit ECC 1B 1B Figure 18
CLECC_0_0 Detection), ECC Status - (CMD) | (CMD) | - - - - - - - - - - - - N/A
Register b|t[3] (1-bit ECC Figure 19
Correction), Address Trap
Register and ECC Detection 166 /200
Counter.
Read Interface CRC Figure 27
RDCRC_4_0 | Register transaction allows | - 64 64 00 00 00 00 - - - - - - - - /
the'volatile Interface CRC (CMD) | (CMD) | (ADDR) | (ADDR) | (ADDR) | (ADDR) Figure 28
CRC Register contents to be read
Data Integrity Check Start | Start
DICHK_4_1 trans-action causes the - 5B 5B 00 00 00 00 ADDR | ADDR | Start Start End End End End Figure 22
device to perform a Data (CMD) | (CMD) | (ADDR) | (ADDR) | (ADDR) | (ADDR) ]31:24 523:16 ADDR ADDR | ADDR | ADDR | ADDR | ADDR .
Integndy heck over a user [15:8] [7:0] [31:24] | [23:16] | [15:8] [7:0] Figure 23 4
defined address range.
Read Octal SDR transaction
RDAY1_4_0 reads out the memory - EC EC ADDR | ADDR [ ADDR | ADDR |- - - - - - - - Figure 27
contents at the_;lven (CMD) | (CMD) | [31:24] | [23:16] | [15:8] [7:0]
Read flash address on DQ[7:0
array
Read Octal DDR transaction
RDAY2_4 0 reads out the memory - EE EE ADDR [ ADDR | ADDR | ADDR - - - - - - - - Figure 28
contents at the given (CMD) | (CMD) | [31:24] | [23:16] | [15:8] [7:0]
address on DQ[7:0].
Program Page programs Input | Input Figure 24
Program PRPGE_4_1 256B or 512B data to the WRENB_0_0 | 12 12 ADDR [ ADDR | ADDR | ADDR Datal | Data2 | (Continue) | - - - - -
flash array memory array in one trans- (CMD) | (CMD) | [31:24] | [23:16] | [15:8] [7:0] [7:0] [7:0] Figure 25
action.

a3 4
33. WSR2 /\% DDR thi¥o

34, HL-T TR ASAZE A 166 MHz (SDR/DDR) , HS-T ZIFHIRASAZE N 166 MHz (SDR) #1200 MHz (DDR) o
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o o o o o o o o o o o o o o
Erase 4-KB Sector trans- 21 21 ADDR | ADDR | ADDR | ADDR
ER004_4_0 action sets all the bits of a WRENB_0_0 | (CMD) | (CMD) | [31:24] | [23:16] | [15:8] [7:0] - - - - - - - -
4KB sector to 1 (all bytes Figure 20 4
are FFh). /
Erase 256-KB Sector Figure 21
ER256_4_0 trans-action sets all the WRENB_0_0 | DC DC ADDR |ADDR |[ADDR |ADDR |- - - - - - - -
bits of a 256KB sector to 1 (CMD) | (CMD) | [31:24] | [23:16] | [15:8] [7:0]
(all bytes are FFh).
Erase Erase Chip transaction sets 60or |60or Figure 18
flash array | ERCHP_0_0 | all bits to 1 (all bytes are WRENB_0_0 | C7 Cc7 - - - - - - - - - - - - / N/A
FFh) inside the entire flash (CMD) | (CMD) Figure 19
memory array.
Evaluate Erase Status
EVERS_4_0 trans-action verifies that - DO DO ADDR | ADDR |[ADDR |ADDR |- - - - - - - -
the last erase operation on (CMD) | (CMD) | [31:24] | [23:16] | [15:8] [7:0]
the addressed sector was Figure 20
completed successfully. / 166 /200 4
Figure 21
Sector Erase Count trans-
SEERC_4_0 action outputs the number - 5D 5D ADDR ADDR ADDR ADDR - - - - - - - -
of erase cycles for the sector (CMD) | (CMD) | [31:24] | [23:16] | [15:8] [7:0]
of the inputed address from
the Sector Erase Count
Register.
Suspend Erase [ Program /[
Data Integrity Check BO BO
SPEPD_0_0 | trans-action allows the - (CMD) | (CMD) | - - - - - - - - - - - -
system to interrupt a
Suspend programming, erase or Figure 18
/resume data integrity check / N/A
operation Figure 19
Resume Erase / Program /
Data Integrity Check trans- 30 30
RSEPD_0_0 | action allows the systemto |- (CMD) | (CMD) | - - - - - - - - - - - -
resume a programming,
erase or data integrity check
operation
Program Secure Silicon Input | Input Figure 24
PRSSR_4_1 Region transaction WRENB_0_0 | 42 42 ADDR ADDR | ADDR ADDR Datal | Data2 | (Continue) | - - - - - /
Secure programs data in 1024 bytes (CMD) | (CMD) | [31:24] | [23:16] | [15:8] [7:0] [7:0] [7:0] Figure 25 4
silicon of Secure Silicon Region
region
Read Secure Silicon Figure 27
RDSSR_4_0 | Region transaction reads - ?CBMD) ?CBMD) /[Z[;-Dzi] [A2D3Dl%] ﬁDSDS? [AYD(I)D]R - - - - - R _ R /
data from the SSR. ' ' i ' Figure 28
p= =

33. Y12 /\£% DDR il
34, HL-T Z3FMURASAZF S 166 MHz (SDR/DDR) , HS-T ZIFHIRASAZF A 166 MHz (SDR) #1200 MHz (DDR) »
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Function

Transaction name

Description

Prerequisite transaction T_,}

Byte 1 (Hex)

Byte 2 (Hex)

Byte 3 (Hex)

Byte 4 (Hex)

Byte 5 (Hex)

Byte 6 (Hex)

Byte 7 (Hex)

Byte 8 (Hex)

Byte 9 (Hex)

Byte 10 (Hex)

Byte 11 (Hex)

Byte 12 (Hex)

Byte 13 (Hex)

Byte 14 (Hex)

CK + edgel®

CKe edgem]

CK+ edgem]

CK v edgel®

CK + edgel®

CKe edgem]

CK + edgel®

CK v edgel®

CK + edgel®

CK v edgel®

CK + edgel®

CK v edgel®

CK + edgel®

CK v edgel®

Trans&gtjﬁBsormat

iepRiEe

o
as
wgo

fre

Address length

€eT

Advanced
sector
protection

RDDYB_4_0

Read Dynamic Protection
Bit transaction reads the
contents of the DYB Access
Register.

EO
(CMD)

EO
(CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 27
/

Figure 29

WRDYB_4_1

Write Dynamic Protection
Bit transaction writes to the
DYB Access Register

WRENB_0_0

El
(CMD)

El
(CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Input
Data
[7:0]

Figure 24

/
Figure 26

RDPPB_4_0

Read Persistent Protection
Bit transaction reads the
contents of the PPB Access
Register

E2
(CMD)

E2
(CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 27

Figure 29

PRPPB_4_0

Program Persistent
Protection Bit transaction
programs / writes the PPB
Register to enable the sector
protection.

WRENB_0_0

E3
(CMD)

E3
(CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 20
/

Figure 21

ERPPB_0_0

Erase Persistent
Protection Bit transaction
sets all persistent
protection bits to 1.

WRENB_0_0

E4
(CMD)

E4
(CMD)

WRPLB_0_0

Write PPB Protection Lock
Bit transaction clears the
PPB Lockto 0

WRENB_0_0

2C
(CMD)

2C
(CMD)

Figure 18
/

Figure 19

RDPLB_4_0

Read Password
Protection Mode Lock Bit
transaction shifts out the 8-
bit PPB Lock Register
contents with MSb first.

2D
(CMD)

2D
(CMD)

00
(ADDR)

00
(ADDR)

00
(ADDR)

00
(ADDR)

Figure 27

Figure 29

PWDUL_4_1

Password Unlock trans-
action sends the 64-bit
password to flash device. If
the supplied password does
not match the hidden
password in the Password
Register, the device is
locked and only a hardware
reset or POR will return the
device to standby state,
ready for new transactions
such as a retry of the
PWDUL_0_1. If the password
does match, the PPB Lock
bitis setto 1.

E9
(CMD)

E9
(CMD)

00
(ADDR)

00
(ADDR)

00
(ADDR)

00
(ADDR)

Passw
ord
[7:0]

Passw
ord
[15:8]

Password
[23:16]

Passw

[31:24]

Passw
ord
[39:32]

Passw
ord
[4T:40]

Passw
ord
[55:48]

Passw
ord
[63:56]

Figure 24

Figure 25
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Software Reset Enable
command is required 66 66
SRSTE_0_0 immediately before a B (CMD) | (CMD)
SFRST_0_0 transaction
Reset Software Reset
transaction restores the Figure 18
device toits initial power 99 99
SFRST_0_0 up state, by reloading SFRSE_0_0 (CMD) | (CMD) /_ 166/200 | N/A
volatile registers from non- Figure 19
volatile default values
Deep Enter Deep Power Down
Mode transaction shifts B9 B9
ggaﬁr ENDPD_0_0 device in the lowest power |~ (CMD) | (CMD)

consumption mode
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256Mb SEMPER™ (A7 1F k2% .
J\&4E0, 1.8v/3.0V (Infmeon .

Bt

7 SR

7.1 HITRATEE

Storage temperature plastic packages -65°C to +150°C
Ambient temperature with power applied -65°C to +125°C
Vce (HL-T) -0.5Vto+4.0V

Ve (HS-T) -0.5Vto+2.5V
Input voltage with respect to ground (Vsg)® -0.5VtoVec+0.5V
Output short circuit current'®! 100 mA

AR

35 B0 “RINESEH” £ K7 137 HiESERBAIE R FNRAE,

36. B—RRBEE—Mat X HiEE, FEENEREEI T,

37. BB 5B 135 T “UEX B ATEE[37]” T BRI AT RER T SRS AR A MR IR,
aaffo XNB—TMNANMEE, HABEWRESHFEXLEFRM THEMEMS TANEERIFE DR
BERTRBIERIET. SAKNEATENEATMEER MG T ESRMEBFRIFENL,

7.2 T{ESBE
TEEREN T —LefRE, 1EXRE EaRIT R4 55T,

7.2.1 HEBBE

Vee / Veeq (HL-T devices) 2.7Vto3.6V
Vee / Veeq (HS-T devices) 1.7Vto2.0V
7.2.2 = ESEE
]R719 =EEE
. Spec .
Parameter Symbol| Devices - Unit
Min Max
_ Industrial / automotive AEC-Q100 grade 3 +85
Ambient Ta Industrial plus / automotive AEC-Q100 grade -40 +105 °C
temperature 138]
Automotive AEC-Q100 grade 1038 +125
AR

38. T RIML. A% 2 HFISE 1 AN TEMMRES R BRSMHFERE, HEARSAIERHRIFIR
AR E T 80S % 3 RRESEREIRE B AR EL
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256Mb SEMPER™ ANTZ,1Z G2
J\&#E0O, 1.8v/3.0V

Bt

7.3 2 UzE 7
Table 80 FABEHT

Parameter |Description Test Condition 24-ball BGA | Unit
Thermal resistance
Theta JA (Junction to ambient) Test conditions follow standard test |3°-3
Thermal methods and procedures for
Theta JB - measuring thermal impedance in 19 °C/W
resistance - .
. accordance with EIA/JESD51. With
(Junction to still Air (0 m/s)
board)
Theta JC Therm'al resistance 11
(Junction to case)
7.4 A
& 81 BAE
Symbol Parameter Test conditions| Typ Max Unit
Cin Input capacitance (applies to CK, CS#, RESET#) 3.0
- - 1 MHz 7.50 pF
Court Output capacitance (applies to all 1/0) 6.50
7.5 FIBiAFIE
=82 S G
Description Min Max Unit
Input voltage with respect to Vssqon all input only
connections 1.0 Veeg+ 1.0 v
Input voltage with respect to Vssg on all I/O connections
Vecgcurrent -100 +100 mA
AR

39. REFERIR Veco MIRFM: Vec=1.8V/3.0V, BRMEH—MERE, RMXAIERE Veso

Datasheet
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256Mb SEMPER™ ANTZ,1Z G2
J\&#E0O, 1.8v/3.0V

Bt

7.6 (=Rt S

7.6.1 MAESTA

EDCEMT, WA /0 BESHIRIFFFTEN T Vssq M Vecq ZiBle TERBEFIEAE], A 1/0 FIRERIEE

& Vs E -1.0 VBT Ve + 1.0V, FFEEBTIEIERKN 20 nso

Veea @———20ns Max——— > Veca
e U Vssa
-1.0V
& 68 B K GRS A
Veea + 1 oV

Veeq - /
Vssa H 20ns Max
69 BRAKIERS il
Datasheet 137 002-39896 Rev. *B
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256Mb SEMPER™ ANTZ,1Z G2
J\&#E0O, 1.8v/3.0V

B4
==
7.6.2 BERSYE (FrEaEEE)
83 Bt
Symbol| Parameter Test conditions Min Typ Max Unit zzzerreence
Input low voltage Veeo X
Vi (all Vo) Veeex 015 0.35
Input high voltage | Veeo X
ViH (all Vo) Veeq 0-65 1.15
v Output low voltage ALO.1 A B - 0.2 v
oL (allVee) ) ’
Output high voltage
v -0. -0. -
OH (a“ Vcc) At-0.1 mA VCCQ 0.20
Vee = Ve Max,
V|N:V|H Oers, +2
CS#= VlH, 85°C
VCC = VCC Max,
|L| :npll:t VIN:VIH OrVSs, - - 13
cakage CS#=V,y 105°C
current 2
Vee =Vec Max,
V|N:V|H Oers, +4
CS#= VlH, 125°C
Vee = Ve Max, WA
V|N:V|H Oers, +2
CS#= V|H’ 85°C
VCC = VCC Max, _
o Output leakage Vi = Vi of Vs, _ _ +3
current CS# =V, 105 °C
Vee =Vec Max,
VIN:VIH OrVSs, +4
CS#=V), 125 °C
SDR @ 50 MHz
(HL256T / HS256T) 18/18  125/25
Active power supply |SDR @ 166 MHz
et [current (READ) 4 | (HL256T/ HS256T) |" /75 100/100
DDR @ 200 MHz
(HL256T / HS256T) 156/156  |173/173
Active power supply _
leco current (page Vee=Vec Max, - 50 55 mA
CS#=V,4
program)
Active power supply _
lecs current (write any Ve =Vec Max, - 50 55
; CS#=V,
register)
Active power supply _
VCC = VCC Max, _
lcca current (sector CSH=V,, 50 58
erase)
AR

40, BBAVE Ta =25°C I Ve =1.8V/3.0 Vs
41. RERFUIEIR B A E)da R iEE, AEERHFXBR,.
42, HEFRY INT# i ERIFBPESEREE 5 kQ & 10 kQo

Datasheet

138

002-39896 Rev. *B

2025-09-05



256Mb SEMPER™ (A7 1F k2% .
J\&4E0, 1.8v/3.0V (Infmeon .

Bt

%83 BASMEN0 42 (4)

Reference

Symbol| Parameter Test conditions Min Typ Max Unit figure

| Active power supply |Vcc =V Max,
s current (chip erase) |CS#=Vy
RESETH#,
CS#=Veco; 190
All I/OS = VCCQ or
Vsso, 85°C
RESETH#,
Standby current CS#=Vccos
(HSZSGT) All |/OS = VCCQ or
Vsso, 105°C
RESETH#,
CS#=Vccq; 600
All |/OS = VCCQ or
Vsso, 125°C
's RESET#,
CS#=Veco; 190
All1/0s = VCCQ or
Vsso, 85°C
RESETH#,
Standby current CS#=Vccqs

; 2
(HL256T) All1/0s = Ve or 14 320
Vsso, 105°C -
RESET#, WA
CS#=Vccq; 600
All |/OS = VCCQ or
Vssg, 125°C
RESETH#,
CS#=Vccq; 24
All I/OS = VCCQ or
Vsso, 85°C
RESETH#,
DPD current CS#=Vccqs 30
(HS256T) All1/0s = VCCQ or 14
| Vssg, 105°C
DPD RESETH#,
CS#= VCCQ; 67
All I/OS = VCCQ or
Vssg, 125°C
RESETH#,
DPD current CS#:VCCQ§
(HL256T) All I/Os:VCCQ or
VSSQ’ 85°C

11 320

2.3 24

AR

40. BBBRME Tp =25°CH Ve =1.8V/3.0Vs

41, RENEEIR B HRE M R ERE, A EERmEFXER.
42, R INT# 3 _ERHIEBFESERET 5 kQ & 10 kQo
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256Mb SEMPER™ ANTZ,1Z G2
J\&#E0O, 1.8v/3.0V

B
® 83 BSR4 (40)
Symbol| Parameter Test conditions Min Typ Max Unit Egtﬁreence
RESET#,
CS#= VCCQ , 33
All I/OS = VCCQ or
DPD current Vssg, 105°C
| - .
DPD | (HL256T) RESET#, 23 WA
CS#= VCCQ; 65 -
All |/OS = VCCQ or
Vsso, 125°C
RESET#,
IpoR POR current CS#=Vcco; - - 80 mA
All |/OS = VCCQ or
Vssq
LE/THEBE
Vce (minimum
operation voltage, 2.7
Vee HL-T) ) ) ) Figure 63/
(min) | Vce (Minimum Figure 65
operation voltage, 1.7
HS-T)
Vce (cut off where
re-initialization is 2.4
Vee needed, HL-T)
(cut-off) | Ve (cut off where | - -
re-initialization is 1.55
needed, HS-T) .
Vce (low voltage for Figure 64
initialization to 0.7
Vee occur, HL-T) ) ) )
(Low)  |Vcc (low voltage for
initialization to 0.7
occur, HS-T)
AR

40. Eﬂifﬁt 25°C f
e

41, 15BXENIE

Datasheet

1.8V
%@%ﬁ%iﬁox@ﬁmaﬁ;%MO
42 HEFERY INT# 5 _E R FESEEI 5 kQ = 10 kQs
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256Mb SEMPER™ ANTZ,1Z G2
J\&#E0O, 1.8v/3.0V

B
7.7 3l A4
Device
Under CL
Test jI—
= 70 Wi i E
<84 B 5 1 4
Parameter Min Max Unit II}iengrr:nce
Load capacitance (C}) - 15 pF Figure 70
Input pulse voltage 0 Veeo % Figure 72
CK rise (tcrry) and fall (tcpry) slew rates at 200 MHz (HS-T)#3 1.13 Figure 75
CK rise (tcrr,) and fall (tcpro) slew rates at 166 MHz (HL-T)(43!| 1.72
Data rise (tpry1) and fall (tppr1) slew rates at 200 _ V/ns
MHz (Hs-T)[[)435 113 /
Data rise (t?m]—z) and fall (tprty) slew rates at 166 172 .
MHz (HL-T)43 : Figure 72
V|L(a<:) -0.30 x VCCQ 0.30x VCCQ
VIH(aC) 0.7x VCCQ 1.30 x VCCQ
VoH(ac) 0.75xVeeo |- v Figure 73/
VOL(ac) - 0.25x VCCQ Flgure 74
Input timing ref voltage 0.5x Ve
Output timing ref voltage 0.5xVcc

AR
43. 7E Ve RARTIE MR &R/ IVEEI R AERAFIE.,
44, TRFUERBIRIHNBURES AEERONER (BX) .
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-
256Mb SEMPER™ [ 7ET077 ik 38 in fineon
J\L&EO, 1.8v/3.0V '

B4
8 NPE2SAk
&85 B R 1 7]
. .. | Reference
Symbol Parameter Min Typ Max Unit figure
J\£% SDR/DDR
CK clock frequency for octal mode transactions using 200
DS (HS-T)
fox , , 0 MHz |-
CK clock frequency for octal mode transactions using 166
DS (HL-T)
Pck CK clock period 1/fck 0 Figure 72
ten Clock high time .
& - 45% pek 55% pck Figure 75
teL Clock low time
CS# high time (read transactions) 10
t CS# high time between transactions (interface CRC Read 50
cs Register and aborted transaction)
CS# high time (program / erase transactions) 50
tess CS# active setup time (relative to CK) 4
tesho CS# active hold time (relative to CK in Mode 0) 4 ~ F!gure 78/
n X X ; ; Figure 79
CSH3 CS# active hold time (relative to CK in Mode 3) 6.5
¢ HS-T data setup time (all V() 0.5
ns
U HL-T data setup time (all V¢c) 0.6
‘ HL-T data hold time (all Vc) 0.6 -
" HS-T data hold time (all V() 05
¢ J45] Clock low to output valid (15 pF loading) (HS-T) 5 5.45
v Clock low to output valid (15 pF loading) (HL-T) 7.25
; DS valid (HS-T) 5.45 Figure 78/
CKDS DS valid (HL-T) 7.25 Figure 80
tDSS[53] DS transition to data valid -0.4 0.4
tDSH[Sa] DS transition to data invalid -0.4 0.4
tHo Output hold time 0.4 - Figure 78
CS# inactive to output disable time (SDR) 7.5/6.5
o ja (HL256T / HS256T) =70
pIs CS# inactive to output disable time (DDR) 7.5/6.5 Figure 78/
(HL256T / HS256T) . | Figure 80
) CS#inactive to DS disable time (HS-T) (SDR/ DDR) 6.50/6.0
bsz CS#inactive to DS disable time (HL-T) 7.50
t|o_sr<|zwl53J Data skew (first data bit to last data bit) 0.5 -
pad
45, SEEE Vv SEEF CL=15pF,

46. JaiH HI-Z E X AEBIEFBIREIH =

471. ERTFRELEREIEDL

48. YNBRTE tpy L5TRAY Resett B, MBHBFRIFEEMRT, HE try HRE CS# A ATRET AEEF,

49. trp F try BUBFREENT trpho

50. BAAYE NFERRESEMRE L TR 25°C, Vee=1.8VHI3.0V; HEHBEIERR.

51. {Efa] OTP EN@ L EHINE NEF 85 t,p #Fl,. XEE PRSSR_4_Lo

52. PRPPB_4_0 S8 S &M S N a5 tpp #8El. ERPPB_O0_0 A8 {EHAIRERRT A 5 tse 4BE],

53, XEERFHFRIE, FREE=DET 100% Mixo

54. HI&IHRIE.

55. XS FESHTIEEGS (JEDEC) R JESD22-A117 IRIE— N ESEHSEXT TR A A RIFEENMNIR A 2 B E KR HT
TEX. ZMHANBNETFHRENESEELEAMNEG TRFESENHIEENNIEEN (BN/IRFMAM) FITETIER
BYEIPRIFEIREVEE] (BB RTS) » MAMMIBIERIFSEIMSETE JESD4T HI5E, eI LUBEENRER EHITH A,
40 JESD94 HFFfTo

56. J\£&48HIEEY (15-15-8S) BASAZE A 133 MHz,

Datasheet 142 002-39896 Rev. *B
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-
256Mb SEMPER™ [ 7ET077 ik 38 in fineon
J\L&EO, 1.8v/3.0V '

B 45 1%
&85 BT FRASIET (40)
. .. | Reference
Symbol Parameter Min Typ Max Unit figure
Program/erase transaction CS# invalid to program .
tps suspend / erase suspend transaction CS# invalid 15 us Figure 41
(interface CRC) _ _
tesos CS# low to DS low 10 ns ::g::: :332 /
SPI SDR
fek CK clock frequency 0 1660561 MHz |-
Pck CK clock period 1/fex o Figure 72
ten Clock high time .
& - 45% pck 55% pck Figure 75
te Clock low time
CS# high time (read transactions) 10
CS# high time between transactions Ficure 7
tes (aborted commands) 20 - Figzr: 7.6’/
CS# high time 50
(program / erase transactions)
g
t CS# active setup time relative to CK 5/4
Css (fck < 50 MHz / fox > 50 MHz)
tesHo CS# active hold time (relative to CK in Mode 0)
t - - - - .
CSH3 CS# active hold time (relative to CK in Mode 3) _ Figure 76
t Data setup time (all V¢c) 5/2
SU (fCKS 50 MHZ/fCK>50 MHZ)
t Data hold time (all V() 5/2
HD (fCKS 50 MHZ/fCK>50 MHZ) - ns
Clock low to output valid
(15 pF loading, 3.0 V-3.6 V, 30 Q output 2 6.5
Impedance) (HL-T)
Clock low to output valid 12 57
(30pF Loading) (HS-T) ’ ’
ty Clock low to output valid 2 9
(30pF Loading) (HL-T)
Clock low to output valid 12 57
(15pF Loading) (HS-T) ' ) Figure 77
Clock low to output valid 2 8
(15pF Loading) (HL-T)
Output hold time
to (HL256T / H5256T) 15/12 -
Output disable time -
tois (HL256T / HS256T) 75/65
AR
45. SEEE Ve SEREIF CL=15 pFo

46. JaiH HI-Z E X AEBIEFBIREIH =,

47. ERTFE LIEREED,

48. YNERTE tpy L5ERAY Reset#t B, MBI FRIFEEMRT, HE try ERE CS# AN AET AEEF,

49. trp F try BUBFREENT treho

50. HAVEFMINFERBERE U TRME: 25°C, Vec=1.8VH3.0V; HEHEBEERF,

51. fE{@] OTP B N S EHIB S NBE] 5 tpp 4BE, XEFE PRSSR_4_1,

52. PRPPB_4_0 s ¥ M S NBY 85 tpp #H[El, ERPPB_0_0 5 ¥ {ZHIBVIRFRETIE)S tse HEE,

53, XLEBERFFHMSRIE, FREE=DLET 100% Mixo

54. HIZIHRIE.

55. XS FRUHTIEEZRS (JEDEC) HRA JESD22-A117 iRIE— M EBHSEIT AT A MFRFATEMIR N T B ER#IT
TEX. ZMHANBNETFHRENESEELEAMNEG TRFESENHIEENNIEEN (BNIRFMAM) FITETIEA
BYEIPRIFEIREVEE ] (BIBRES) - MAMMEIERIFSEMSEIE JESD4T HIEE, Rl LUBEAIRER EHITH A,
40 JESD94 HFFfTo

56. )\£&HHIEREY (1S-15-8S) B ASTZEH 133 MHz,
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256Mb SEMPER™ AT TEfi5 2R
J\L&EO, 1.8v/3.0V

(infineon

B4
&85 BT (40)
. .. | Reference
Symbol Parameter Min Typ Max Unit figure
ial:-V:: ()2
thy Vcc(min) to read operation (HL256T / HS256T) - 550/ 600 Figure 63
Hs .
tep Vec(low) time 25 Figure 64
t 84! Vee/V ower up ramp rate 1 - - .
R cc/VecQp p ramp usv | Figure 65
tyr VCC /VCCQ power down ramp rate 100
RETBEXNEF
tENTDPDl54J Time to enter DPD mode 3 -
texToPD Time to exit DPD mode (HL256T / HS256T) - 550 /600 us .
; . X Figure 62
tesopo Chip select pulse width to exit DPD 0.02 3
S FEHs, 49
trs Reset setup - RESET# high before CS# low 50 ns
Reset pulse hold - RESET# low to CS# low .
tRH (H Lzng/ HS256T) 550/600 - us |Figure 55
trp RESET# pulse width 200 B ns
t Internal device reset from software reset _ 90 s _
SR transaction u
cs# S SEAIRF
tesiw Chip select low 500
- ns
tesua Chip select high 500
Internal device reset .
tResET (HL256T / HS256T) - - 550/600 us Flgure 60
tsuy Data in setup time (w.r.t CS#) 50
- ns
thpy Data in hold time (w.r.t CS#) 50
AR

45. SEEEV  SEEIF CL=15pFo
46. i HI-Z EX AR A BIREIM =,
47. ERFAEIEREIRD,

48. WNRTE tpy L5RAT Resett B, MBUHRBREFTEMRES, HE try BRTE CS# (BRI BEZ AREBE T

49. tpp M tgy BIEFARBENT trpno
50. HIBRVIZFEFNINFERTIEMRE LU RS M4: 25°C, Vec=1.8VHI3.0v; HEHIERR.
51. f£{a OTP BN a S E RN E NBE)S tpp HHE, XEHE PRSSR_4_1o

52. PRPPB_4_0 s {EHIMN S NBTES tpp #HE. ERPPB_0_0 S5 {EHAVIRERAYE] 5 toe 4B,

53. XLEERFHRIE, FHREEFFHLET 100% i,

54. HIZIHRIE.

55. BFSEFRHFTIIEERS (JEDEC) ¥ JESD22-A117 iRIE— D EBFEXI TN A AR IFE BN 1 BE R #HIT
TEX. ZMHANBNETFHRENESEELEAMNEG TRFESENIIEENNIEEN (BNIRRMAM) FITETIEA
BYEIPRIFEIREVEE ] (BIBRES) - MAMMEBIERIFSEMSEIE JESD4T HIEE, Rl LUBEAIRER E#HITH A,
40 JESD94 HFFfTo

56. )\£&HHIREY (1S-15-8S) B ASHZEH 133 MHz,
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256Mb SEMPER™ AT TEfi5 2R
J\L&EO, 1.8v/3.0V

Infineon

B A
7R85 BTRRAE MY (40)
Symbol Parameter Min Typ Max Unit ?igﬁreence
MARNEZ (B, SANBIEREERE) eSS 51.52,%]
tw Non-volatile register write time 50 357.5 ms
256B page programming 4KB Sector 533 2175
; 256B page programming 256KB Sector 590 1700
s
PP 512B Page Programming 4KB Sector 827 2175 "
512B Page Programming 256KB Sector 695 1700
Sector Erase Time (4 KB physical sectors) 42 335
Sector Erase Time (256 KB Infineon Endurance Flex
tee architecture disabled) 834 2677 ms
Sector Erase Time (256 KB Infineon Endurance Flex 834 5869
architecture enabled)
tae Chip Erase Time 139 348 sec
Evaluate Erase Status Time for 4 KB physical sectors h
(HL256T / HS256T)
tegs - - 69/69 80/80
Evaluate Erase Status Time for 256 KB physical sectors us
(HL256T / HS256T)
tbic_seTup Data Integrity Check Calculation Setup Time 63 h
t Data Integrity Check Calculation Rate 51 56 - MBbs
DIC_RATES (Calculation rate over a large (>1024-byte) block of data) P
Sector Erase Count Time
fsec (HL256T / HS256T) 79/79 90/90  |us
teeca Blank Check single 256 KB sector - 15 17
ms
taec2 Blank Check single 4 KB sector 1 2
tpassworD Password Comparison Time 80 100 120 us
CONGE s e
tpeps Program/Erase/Data Integrity Check Suspend - - 100 -
t Program/Erase/Data Integrity Check Resume to next 350 100 _ Hs _
PEDRS Program/Erase/Data Integrity Check Suspend
AR

45. SEEE v SEEF CL=15pF,
46. i HI-Z EX REIERBIREIA =,
47. EETFRAE IEREEDL,

48. WNRTE tpy L5RAT Resett B, MBUHRBREFTEMRES, HE try BRTE CS# (BRI BEZ AREBEFo

49. trp 0 trH ESYIEN-CTNS tRPHo
50. BAAYIRFEANTHAERNEMRE LR 25°C, Vee=1.8VHI3.0V; HEHEBHIEHR,
51. £@ OTP B NG EHMNE NBES tpp HHE. X EIE PRSSR_4_1,

52. PRPPB_4_0 in ${Z4HE NI G5 tpp #8El. ERPPB_0_0 Sp & HRIRVIZPREYIES tse HER.

53, XEERIFHFRIE, HREE=HEE 100% Mido

54. HI&IHRIE.

55. XS FESHTIEEGS (JEDEC) R JESD22-A117 IRIE— N ESEHSEXT TR A A RIFEENMNIR A 2 B E R HT
TEX. ZMWRHNBENETHRERNESEELAMIEH TRISFESNVEIEENMIEES (BNIRFHAM) FITEFIEA
BYEIPRIFEIREVEE] (BURRTS) » MAMMBIERIFSEIMSETE JESD4T HI5E, eI LUBEENRES EHITH A,
%0 JESD94 FFRTo

56. J\£&48 HiEEY (15-15-8S) BASAZF H 133 MHz,
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-
256Mb SEMPER™ (75 77 (538 in fineon
J\&3EO, 1.8V/3.0V '
BY R 4514

8.1 BY R R
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BHRIR
9 & iniR
9.1 JEDEC SFDP REV D
9.1.1 JEDEC SFDP Rev D fiisk
< 86 JEDEC SFDP Rev D fjisk &
:";gre';’zte SFDP DWORD name | Data Description
0oh 53h This is the entry point for Read SFDP (5Ah) command i.e., location zero
within SFDP space ASCII “S”
01lh 46h ASCII “F”
02h 44h ASCII “D”
03h 50h ASCII “P”
04h SFDP Header 08h SFDP Minor Revision (08h = JEDEC JESD216 Revision D)
05h 01h SFDP Major Revision (01h = JEDEC JESD216 Revision D)
06h 05h Number of Parameter Headers (zero based, 05h = 6 parameters)
07h FEh xSPI NOR Profile 1 Octal, (8D, 8D, 8D).operat.ion, 4-byte addressing for
SFDP command, 8 WAIT states (Booting up in 1S-1S-1S mode)
08h 00h Parameter ID LSB (00h = JEDEC SFDP Basic SPI Flash Parameter)
09h 07h Parameter Table Minor Revision (07h = JEDEC JESD216 Revision D)
0Ah 01h Parameter Table Major Revision (01h = JEDEC JESD216 Revision D)
0Bh st 14h Parameter Table Length (14h =20 DWORDs are in the Parameter table)
ocn  |Perametsr o |ParmelrTabicpeiniereyte (UORD -4pyicalaned
0Dh 01h Parameter Table Pointer Byte 1
OEh 00h Parameter Table Pointer Byte 2
OFh FFh Parameter ID MSB (FFh = JEDEC defined Parameter)
10h 84h Parameter ID LSB (84h = 4-Byte Address Instruction Table)
11h 01h Parameter Table Minor Revision (01h = 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)
—2nd Parameter - — -
14h Header 50h Parameter Table Pomte_r Byte 0 (DWORD = 4-byte aligned)
4-Byte Address Instruction Table byte offset = 0150h address
15h O1lh Parameter Table Pointer Byte 1
16h 00h Parameter Table Pointer Byte 2
17h FFh Parameter ID MSB (FFh = JEDEC defined Parameter)
18h 05h Parameter ID LSB (05h = JEDEC xSPI Profile 1.0)
19h 00h Parameter Table Minor Revision (00h = JEDEC JESD216 Revision D)
1Ah 01lh Parameter Table Major Revision (01h = JEDEC JESD216 Revision D)
1Bh J 05h Parameter Table Length (5h =5 DWORDs are in the Parameter table)
i [poemer s | PamerTabie e e 0DHORD = byt lgned
1Dh 01h Parameter Table Pointer Byte 1
1Eh 00h Parameter Table Pointer Byte 2
1Fh FFh Parameter ID MSB (FFh = JEDEC defined Parameter)
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256Mb SEMPER™ (N 7Z T 171453 D
J\£&3%0, 1.8v/3.0v Inflneon :

BEITR
* 86 JEDEC SFDP Rev D I3k &R (42)
z;lt)ep SFDP DWORD name |Data Description
address
20h 87h Parameter ID LSB (87h = JEDEC Status, Control and Configuration
Register Map)
21h 01h Parameter Table Minor Revision (01h = JEDEC JESD216 Revision D)
22h 01h Parameter Table Major Revision (01h = JEDEC JESD216 Revision D)
23h ath 1Ch Parameter Table Length (1Ch =28 DWORDs are in the Parameter table)
24h Parameter 6Ch Parameter Table Pointer Byte 0 .(DWORD = 4—t?yte aligned)
Header JEDEC Status, Control and Configuration Register Map = 016Ch
address
25h 01lh Parameter Table Pointer Byte 1
26h 00h Parameter Table Pointer Byte 2
27h FFh Parameter ID MSB (FFh = JEDEC defined Parameter)
28h 0Ah Parameter ID LSB (0Ah = Command Sequences to change to Octal
DDR (8D-8D-8D) mode)
29h 00h Parameter Table Minor Revision (00h = JEDEC JESD216 Revision D)
2Ah 01h Parameter Table Major Revision (01h = JEDEC JESD216 Revision D)
2Bh 04h Parameter Table Length (4h =4 DWORDs are in the Parameter table)
ISDE;\hrameter Parameter Table Pointer Byte 0 (DWORD = 4-byte aligned)
2Ch Header DCh Command Sequences to Change to Octal DDR (8D-8D-8D) Mode =
1DCh address
2Dh 01h Parameter Table Pointer Byte 1
2Eh 00h Parameter Table Pointer Byte 2
2Fh FFh Parameter ID MSB (FFh = JEDEC defined Parameter)
30h 81h Parameter ID LSB (81h = JEDEC Sector Map)
31h 00h Parameter Table Minor Revision (00h = JEDEC JESD216 Revision D)
32h 01h Parameter Table Major Revision (01h = JEDEC JESD216 Revision D)
33h et 16h Parameter Table Length (16h =22 DWORDs are in the Parameter table)
s e ecn |Peamelriable inie Syieo (DHORD~ 4 bycalgned
35h 01lh Parameter Table Pointer Byte 1
36h 00h Parameter Table Pointer Byte 2
37h FFh Parameter ID MSB (FFh = JEDEC defined Parameter)
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Infineon

FARIR
K87 JEDEC SFDP Rev D &¥{&
SFDP byte .
address SFDP DWORD name |Data Description
Bits 7:5 =unused = 111b Bit
4=1b
100h F7h Bit 3 = Block Protect Bits are non-volatile/volatile =0b
Bit 2 = Program Buffer > 64 Bytes = 1b
Bits 1:0 = Uniform 4KB erase is unavailable = 11b
101h 21h Bits 15:8 = 4KB erase instruction =21h
. Bit 23 =Unused = 1b
‘Iig?aEnEeEizilg\llzvlgsRhD-l Bit 22 = (1-1-4) Fast Read NOT supported = 0b
Bit 21 = (1-4-4) Fast Read NOT supported = 0b
Bit 20 = (1-2-2) Fast Read NOT supported = 0b
102h 8h Bit19 = Supports DDR, Yes = 1b
Bit 18:17 = 3- or 4-Byte addressing (for example, defaults to 3-Byte mode;
enters 4-Byte mode on command) =01b
Bit 16 = (1-1-2) Fast Read NOT supported = 0b
103h FFh Bits 31:24 = Unused = FFh
104h FFh
105h JEDEC Basic Flash | FFh S
Toeh Parameter DWORD-2 | Feh Density in bits, zero based, 256Mb = OFFFFFFFh
107h OFh
108h 00h
109h JEDEC Basic Flash ~ |00h Not Subported
10Ah Parameter DWORD-3 | goh PP
10Bh 00h
10Ch 00h
10Dh JEDEC Basic Flash | 00h Not Subported
10Eh Parameter DWORD-4 | goh PP
10Fh 00h
Bits 7:5 = Reserved = 111b Bit
4 =Not Supported = 0b Bit 3:1
110h EEh = Reserved = 111b Bits 0 = Not
JEDEC Basic Flash Supported = 0b
111h Parameter DIWORD-5 | FFh
112h FFh Reserved
113h FFh
114h FFh
Reserved
115h JEDEC Basic Flash FFh
116h Parameter DWORD-6 | goh
Not Supported
117h 00h
118h FFh
Reserved
119h JEDEC Basic Flash | FFh
11Ah Parameter DWORD-7 | goh
Not Supported
11Bh 00h
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J\&3EO, 1.8V/3.0V

Infineon

BHRIR
+*87 JEDEC SFDP Rev D 8% (4%)
SFDP byte -
address SFDP DWORD name | Data Description
11ch och Erase_Type 1 Size, 4KB erase instruction = Erase type size = 2AN (where N
=12)=0Ch
11Dh JEDEC Basic Flgsh 21h Erase Type 1 Instruction
Parameter DWORD-8
11Eh 00h Erase Type 2 Not Supported
11Fh FFh Erase Type 2 Not Supported
120h 00h Erase Type 3 Not Supported
121h . FFh Erase Type 3 Not Supported
JEDEC Basic Flash - - ._ P
122h Parameter DWORD-9 | 12h Erase Type 4 Size, 256KB erase instruction = Erase type size = 2*N (where
N =18)=12h
123h DCh Erase Type 4 Instruction
124h 23h Bits 31:30 = Erase type 4 Erase, Typical time units
125h FAR (00b: 1 ms, 01b: 16 ms, 10b: 128 ms, 11b: 1 s) = 128 ms = 10b
Bits 29:25 = Erase type 4 Erase, Typical time count = 00110b
126h FFh Bits 24:23 = Erase type 3 Erase, Typical time units
(00b: 1 ms, 01b: 16 ms, 10b: 128 ms, 11b: 1s)=1S=11b (RFU)
. Bits 22:18 = Erase type 3 Erase, Typical time count=11111b (RFU)
JEDEC Basic Flash Bits 17:16 = Erase type 2 Erase, Typical time units
Parameter (00b: 1 ms, 01b: 16 ms, 10b: 128 ms, 11b: 15) = 1S=11b (RFU)
DWORD-10 Bits 15:11 = Erase type 2 Erase, Typical time count=11111b (RFU)
127h 8Dh Bits 10:9 = Erase type 1 Erase, Typical time units
(00b: 1 ms, 01b: 16 ms, 10b: 128 ms, 11b: 1s) =16ms=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 81h Bits 31 = Reserved = 1b
129h E9 Bits 30:29 = Chip Erase Typical time units
(00b: 16 ms, 01b: 256 ms, 10b: 4 s, 11b: 64 s) =11b
12Ah FEh Bits 28:24 = Chip Erase Typical time count =00010b
JEDEC Basic Flash Bits 23:19 = Byte Program Typical Time, additional byte = 11111b Bits
Parameter 18:14 = Byte Program Typical Time, first byte=11111b
DWORD-11 Bits 13 = Page Program Typical Time unit (0: 8 s, 1: 64 ps) = 64 us = 1b Bits
12Bh E2h 12:8 = Page Program Typical Time Count ==01001
Bits 7:4 = Page Size (256B) = 2N bytes = 1000b
Bits 3:0 = Count = [Max page program time / (2 * Typical page program
time)]-1=0001b
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BHRIR
7= 87 JEDEC SFDP Rev D & (40)
gsgr el;zte SFDP DWORD name | Data Description
12Ch ECh Bit 31 = Suspend and Resume supported = 0b
120h >Bh Bits 30:29 = Suspend in-progress erase max latency units (00b: 128 ns,
01b: 1 s, 10b: 8 s, 11b: 64 ps) =64 us=11b
12Eh 5Ch Bits 28:24 = Suspend in-progress erase max latency count = 00001b
=2*64us=128us
Bits 23:20 = Erase resume to suspend interval count =
0101b Bits 19:18 = Suspend in-progress program max
latency units (00b: 128 ns, 01b: 1 us, 10b: 8 us, 11b: 64 ps)
=64 us=11b
Bits 17:13 = Suspend in-progress program max latency count = 00001b
=2*64us=128 us
Bits 12:9 = Program resume to suspend interval count=0101b
Bit 8 = Reserved = 1b
JEDEC Basic Flash Bits 7:4 = Prohibited operations during erase suspend
Parameter =xxx0b: May not initiate a new erase anywhere (erase nesting not
DWORD-12 permitted) o _
12Fh 61h +.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 7Ah Bits 7:0 = Program Resume Instruction = 7Ah (1S-15-15)
131h -;EDEC Basic Flash | Boh Bits 15:8 = Program Suspend Instruction = BOh
132h Ds\;grggf% 7Ah Bits 23:16 = Erase Resume Instruction = 7Ah (1S-1S-1S)
133h BOh Bits 31:24 = Erase Suspend Instruction = BOh
Bits 7:4 =RFU =Fh
Bit 3:2 = Status Register Polling Device Busy = 0lb: Legacy status
134h F7h polling supported = Use legacy polling by reading the Status Register
with 05h instruction and checking WIP bit[0] (0 = ready; 1 = busy).
Bits 1:0=RFU=11b
135h JEDEC Basic Flash | 69h Bit 31 = DPD Supported = supported =0
136h Parameter 30h Bits 30:23 = Enter DPD Instruction = B9h
DWORD-14 Bits 22:15 = Exit DPD Instruction not supported = 00h
Bits 14:13 = Exit DPD to next operation delay units =
(00b: 128 ns, 01b: 1 s, 10b: 8 s, 11b: 64 us) =64 us=11b
137h 5Ch Bits 12:8 = Exit DPD to next operation delay count =01001b, Exit DPD to
next operation delay
=(count+1) *units=(9+1) * 64 us =640 us
138h 00h .
. Bits 31:24 = Reserved = FFh
139h ‘;EDEC Basic Flash 00h Bit 23 =Hold or RESET Disable = Not Supported =0b
13Ah Dz\;\;grggfig 70h Bits 22:20 = Reserved = 111b
Bits 19:0 = Not supported = 0000h
13Bh FFh
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2R FARIR

=87

JEDEC SFDP Rev D &¥(%

€=

SFDP byte
address

SFDP DWORD name

Data

Description

13Ch

13Dh

13Eh

13Fh

JEDEC Basic Flash
Parameter
DWORD-16

Foh

Bit 7=Reserved = 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

=1111001b

10h

F8h

Bits 23:14 = Exit 4-Byte Addressing

= 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 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,
4, or 8 wires depending on the device operating mode.
=010000b

Alh

Bits 31:24 = Enter 4-byte Addressing

+xxxX_xxx1b: Issue instruction B7h (Preceding write enable not required
+xx1x_xxxxb: Supports dedicated 4-Byte address instruction set. Refer
the vendor datasheet for the instruction set definition

+ 1xxx_xxxxb: Reserved

=1010_0001b

140h
141h
142h

143h

JEDEC Basic Flash
Parameter
DWORD-17

00h

00h

08h

7Ch

Bits 31:24 1S-1S-8S Fast Read supported instruction “7Ch”

Bits 23:21 1S-1S-8S Fast Read Number of Mode Clocks No Mode bits
HOOOb”

Bits 20:16 1S-1S-8S Fast Read Wait States 8 = “01000b”

Bits 15:8 1S-8S-8S Fast Read not supported “00h”

Bits 7:5 15-8S-8S Fast Read Number of Mode Clocks No Mode bits “000b”
Bits 4:0 15-8S-8S Fast Read Wait not supported “00000b”

144h
145h
146h

147h

JEDEC Basic Flash
Parameter
DWORD-18

00h

00h

BCh

02h

Bit 31 = High byte and low byte of 16-bit words are in the same order
when read in 1-1-1 mode and 8-8-8 mode = 0b

Bit 30:29 = The Command Extension is the same as the Command = 00b
Bit 28 = Reserved = 0b

Bit 27:26 = Not supported = 00b

Bits 25:24 = First rising edge of DS in the middle of the first data bit, start
of first data bit aligned with the first falling edge of DS = 10b

Bit 23 = JEDEC SPI Protocol Reset Supported = 1b

Bit22:18=01111b

Bits 17:0 = Reserved = 00000h

148h
149h
14Ah

14Bh

JEDEC Basic Flash
Parameter
DWORD-19

00h

00h

00h

00h

Not Supported
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BHARIR
7= 87 JEDEC SFDP Rev D & (40)
gsgr el;zte SFDP DWORD name | Data Description
14Ch FFh Bits 31:28 = Maximum operation speed of device in 8D-8D-8D mode
14Dh FFh when utilizing Data Strobe = 1000b (200Mz /0111b (166 MHz)
Bits 27:24 = 8D-8D-8D mode without using Data Strobe is not
14Eh JEDEC Basic Flash TEh characterized =1110b
Parameter Bits 23:20 = Maximum operation speed of device in 85-85-8S mode when
DWORD-20 utilizing Data Strobe =0111b (166 MHz)
14Fh 8Eh for HS- | Bits 19:16 = 85-85-8S mode without using Data Strobe is not
TT7Ehfor | characterized = 1110b
HL-T Bit 15:0 = Not supported = FFFFh
150h 41h Supported =1, Not Supported = 0 Bits
151h 1oh 3}:25 =Reserved =1111_111b _
Bit 24 = Support for (1-8-8) Page Program Command, Instruction = 8Eh =
152h 9Fh 1b
Bit 23 = Support for (1-1-8) Page Program Command, Instruction = 84h =
1b
Bit 22 = Support for (1-8-8) DTR READ Command, Instruction = FDh = Ob
Bit 21 = Support for (1-8-8) FAST_READ Command, Instruction = CCh = 0b
Insert
Bit 20 = Support for (1-1-8) FAST_READ Command, Instruction=7Ch =1b
Bit 19 = Support for non-volatile individual sector lock write command,
Instruction =E3h=1b
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=Elh=1b
Bit 16 = Support for volatile individual sector lock Read command,
JEDEC 4-Byte Instruction = EOh =1b
Address Instructions Bit 15 = Support for (1-4-4) DTR_Read Command, Instruction = EEh = 0b
Parameter DWORD-1 Bit 14 = Support for (1-2-2) DTR_Read Command, Instruction = BEh = 0b
153h FEh 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 =
Ob
Bit 7 = Support for (1-1-4) Page Program Command, Instruction = 34h =
Ob
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 = 0b
Bit 4 = Support for (1-1-4) FAST_READ Command, Instruction = 6Ch = 0b
Bit 3 = Support for (1-2-2) FAST_READ Command, Instruction = BCh = 0b
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 = 0b
Bit 0 = Support for (1-1-1) READ Command, Instruction =13h=1b
154h 21h Bits 31:24 = DCh = Instruction for E T 4
its 31:24 = = Instruction for Erase Type
155h /‘_J\ESEC 4-Byte FFh Bits 23:16 = Instruction for Erase Type 3: BIQID:U
ress Instructions : o . ; .
156h Parameter DWORD-2 | FFh Bits 15:8 = Instruction for Erase Type 2: RFU Bits
7:0=21h = Instruction for Erase Type 1
157h DCh
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BHRIR
=87 JEDEC SFDP Rev D ¥ &R (4)
SFDP byte .
address SFDP DWORD name |Data Description
158h 00h Bits 7:0 = Read Fast Wrapped command not supported = 00h
159h EEh Bits 15:8 = Read Fast command = EEh (DDR Read)
Bit 23 = Number of Additional Modifier Bytes Used for Write any
Register command =4 bytes = 1b
15Ah 80h Bit 22 = Number of Data Bytes Used for Write Register command =1

byte =0b
Bits 21:16 = Reserved = 000000b

Bit 31 =xSPI Support, Device implements the SFDP command in 8D-
8D-8D protocol mode as defined in the Jedec

xSPI spec = 0b

Bit 30 = SFDP Command in 8D-8D-8D mode — Dummy Cycles = 8 bytes
=0b

Bit 29 = Number of Additional Modifier Bytes Used for Read Status
Register command =0 bytes = 0b

Bit 28 = Initial Latency (CK cycles) for Read Status Register command
15Bh 0Bh =3 CK Cycle=0b

Bit 27 = Number of Additional Modifier Bytes Used for Read Register
command =4 bytes=1b

Bit 26 = Initial Latency (CK cycles) for Read Volatile Register command
=4CK=0b

Bit 25 = Initial Latency (CK cycles) for Read Non-Volatile Register
command =8 CK cycles = 1b

Bit 24 = Number of Additional Modifier Bytes Used for Write Status-Cfg
Register command= 4 bytes = 1b

JEDEC xSPI Profile
1.0 DWORD-1

15Ch 71h Write Non-volatile Register command

15Dh JEDEC xSP| Profile 71h Write Volatile Register command

15Eh 1.0 DWORD-2 65h Read NV Register command

15Fh 65h Read Volatile Register command

160h 00h Bits 7:0 = Reserved = 00h

161h 98h Bit 31 = Read SFDP 8D-8D-8D command supported = 1b

Bit 30 = Read Fast Wrapped command not supported = 0b

L FFh Bit 29 = Setup Read Wrap command not supported = 0b
Bit 28 = Erase 4KB command supported = 1b
Bit 27 = Erase 32KB command not supported = 0b
Bit 26 = Erase Chip command supported = 1b
Bit 25 = Read Configuration Register command supported = 1b
Bit 24 = Read Flag Status Register command not supported = 0b
Bit 23 = Read Register command supported = 1b
Bit 22 = Read Volatile Register command supported = 1b
JEDEC xSP| Profile Bit 21 = Read NV Register command supported = 1b
1.0 DWORD-3 Bit 20 = Write Status-Configuration Register command supported = 1b
Bit 19 = Clear Flag Status Reg command supported = 1b
163h 96h Bit 18 = Write Register command supported = 1b
Bit 17 = Write volatile register command supported = 1b
Bit 16 = Write NV register command supported = 1b
Bit 15 = Enter Deep Power Down command not supported = 1b
Bit 14 = Exit Deep Power Down command not supported = 0Ob
Bit 13 = Soft Reset command supported = 0b
Bit 12 = Reset Enable command supported = 1b
Bit 11 = Soft Reset and Enter default protocol mode command
supported = 1b
Bit 10 = Enter default protocol mode command not supported = 0b
Bits 9:8 = Reserved = 00b
164h A8h Bits 31:12 = 00000h
lesh | 0Bh Bits 11:7 =200 MHz operation: number of dummy cycles required =23 =
_—~ | JEDEC xSPI Profile 10111b
166h 1.0 DWORD-4 00h Bit 6:2 =200 MHz operation: configuration bit pattern to set this number
] of dummy cycles =01010b
167h 00h Bits 1:0 = Reserved = 00b
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gsgr el;zte SFDP DWORD name | Data Description
168h 0Ch Bits 31:27 = 166 MHz operation: number of dummy cycles required = 20
PP =10100b
& 55h Bit 26:22 = 166 MHz operation: configuration bit pattern to set this
16Ah 1Ch number of dummy cycles = 01000b
S Bits 21:17 = 133 MHz operation: number of dummy cycles required = 14
. =01110b
JEODDEVCV();??FS Profile Bit 16:12 = 133 MHz operation: configuration bit pattern to set this
L -5 number of dummy cycles =00101b
16Bh A2h Bits 11:7 = 100 MHz operation: number of dummy cycles required = 10 =
01010b
Bit 6:2 = 100 MHz operation: configuration bit pattern to set this
number of dummy cycles =00011b
Bits 1:0 = Reserved = 00b
16Ch 00h
W Status, Cc_)ntrol. ooh
Teth | szgigtc;rrlfgﬂg:pratlon son Bits 31:0 = Address offset for volatile registers = 00800000h
———— DWORD-1
16Fh 00h
170h 00h
171h Status, Control ooh
Toh ;zgigtc;rrlfgﬂg:pratmn ooh Bits 31:0 = Address offset for non-volatile registers = 00000000h
———— DWORD-2
173h 00h
174h COh Bit 31 = Generic Addressable Read Status/Control register command for
“175h | cch volatile registers supported for some (or all) registers = 1b
- Bit 30 = Generic Addressable Write Status/Control register command
17 or volatile registers supported for some (or all) registers =
6h FFh fi latile regi df (orall) regi 1b
I Bits 29:28 = Number of address bytes used for Generic Addressable
Read/Write Status/Control register commands for volatile registers
=3 byte (default) = 10b
Bit 27:26 = Number of dummy bytes used for Generic Addressable
Status. Control Read Status/Control register command for volatile registers in (1S-1S-
o . 1S) mode =10b
snd.ctonfll/lguratmn Bit 25:14 = Not supported = FFFh
DS\%IOSReDr3 ap Bit 13:10 = Number of dummy cycles used for Generic Addressable
177h ) EBh Read Status/Control register command for volatile registers in (8S-8S-
8S) mode=3=0011b
Bit 9:6 = Number of dummy cycles used for Generic Addressable Read
Status/Control register command for volatile registers in (8D-8D-8D)
mode =3=0011b
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-15-15)
mode = 0000b
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SFDP byte _—

address SFDP DWORD name | Data Description

178h 88h Bit 31 = Generic Addressable Read Status/Control register command for
179n | FBh non-volatile registers supported for some (or all) registers = 1b

Bit 30 = Generic Addressable Write Status/Control register command for
17Ah FFh non-volatile registers supported for some (or all) registers = 1b

I Bits 29:28 = Number of address bytes used for Generic Addressable

Read/Write Status/Control register commands for non-volatile registers

=3 byte (default) = 10b

Bit 27:26 = Number of dummy bytes used for Generic Addressable Read

Status/Control register command for non-volatile registers in (1S-1S-1S)

Status, Control

d Canfi ti mode = 10b
;n ~on I:/lgura lon Bit 25:14 = Not supported = FFFh
DE\;\Ig(I)Slg%u ap Bit 13:10 = Number of dummy cycles used for Generic Addressable Read
17Bh ) EBh Status/Control register command for non-volatile registers in (85-8S-85S)
mode =20=1110b (Max available option is 14 cycles)
Bit 9:6 = Number of dummy cycles used for Generic Addressable Read
Status/Control register command for non-volatile registers in
(8D-8D-8D) mode =20 =1110b (Max available option is 14 cycles)
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
17Ch 00h Bits 7:0 = Command used for write access = read only = 00h
17Dh 65h Bits 15:8 = Command used for read access = 65h
Bits 23:16 = Address of register where WIP is located = 00h
17Eh 00h .
Status, Control (status reg -1 volatile)
and.Configu ration Bit 31 = Write In Progress (WIP) bit is supported = 1b
Register Map Bit 30 = Write In Progress polarity, WIP = 1 indicates write is in progress
DWORD-5 =0b
17Fh 90h Bits 29 = Reserved = 0b
Bits 28 = Bit is set /cleared by commands using address = 1b
Bit 27 = Local address for WIP bit is found in last byte of the address = 0b
Bits 26:24 = Bit location of WIP bit in register = bit [0] = 000b
180h 06h Bits 7:0 = Command used for write access
181h 05h Bits 15:8 = Command used for read access
Bits 23:16 = Address of register where WEL is located = 00h
182h StadtléS, Cf?"\tl’Ol‘ 00h (status reg -1 volatile)
;ggist%? I:Ag:[;atlon Bit 31 = Write Enable (WEL) bit is supported = 1b
DWORD-6 Bit 30 = Write Enable polarity, WEL = 1 means write is in progress = Ob
183h B1h Bits 29 = Write command is a direct command to wet WEL bit=1b
Bits 28 = Bit is accessed by direct commands to set WEL bit=1b
Bit 27 = Local address for WEL bit is found in last byte of the address = 0b
Bits 26:24 = Bit location of WEL bit in register = bit [1] =001b
184h 00h Bits 7:0 = Command used for write access = read only = 00h = Read Only
185h 65h Bits 15:8 = Command used for read access = 65h
186h 00h Bits 23:16 = Address of register where Program Error is located = 00h
(status reg -1 volatile)
Status, antrol. Bit 31 = Program Error bit supported = 1b
and‘Conflgu ration Bit 30 = Positive polarity (Program Error = 0 indicates no error, Program
Register Map Error = 1 indicates last Program operation created an error) = 0b
DWORD-7 Bit 29 = The device has separate bits for Program Error and Erase Error
187h 96h =0b o )
Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Local address for Program Error bit is found in last byte of the
address =0b
Bits 26:24 = Bit location of Program Error bit in register = bit [6] = 110b
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SFDP byte _—
address SFDP DWORD name | Data Description
188h 00h Bits 7:0 = Command used for write access = read only = 00h = Read Only
189h 65h Bits 15:8 = Command used for read access = 65h
18Ah 00h Bits 23:16 = Address of register where Erase Error is located = 00h
Bit 31 = Erase Error bit supported = 1b
Status, Control . - . N
anii Lésonf?gnu :ec))tion Bit 30 = Positive polarity Erase Error = 0 indicates no error, Erase Error
Register Map = lindicates last erase operation created an error) = 0b
DWORD-8 Bit 29 = The device has separate bits for Program Error and Erase Error
18Bh 95h =0b o ‘
Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Local address for Erase Error bit is found in last byte of the
address=0b
Bits 26:24 = Bit location of erase Error bit in register = bit [5] = 101b
18Ch 71h Bits 7:0 = Command used for write access = read only = 71h
18Dh 65h Bits 15:8 = Command used for read access = 65h
18Eh 04h Address of register where wait states bits are located = 04h
StélltUS, Cfgntrol. (Configuration Reg - 3 Non-volatile)
;ggigt%rr‘ I:Ag:gatmn Bit 31 =Variable number of dummy cycles supported = 1b
DWORD-9 Bits 30:29 = Number of physical bits used to set wait states - 2 bit = 00b
18Fh 96h 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 [6] = 110b
190h 71h Bits 7:0 = Command used for write access =71h
191h 65h Bits 15:8 = Command used for read access = 65h
192h 03h Address of register where wait states bits are located = 03h
StadtléS, Cf?"\tl’Ol. (Configuration Reg - 2 non-volatile)
;ggist%rr‘ I:Ag:gatmn Bit 31 =Variable number of dummy cycles supported = 1b
DWORD-10 Bits 30:29 = Number of physical bits used to set wait states - 4 bit = 10b
193h Doh Bits 28 = Bit is set/cleared by commands using address = 1b

Bit 27 = Local address for Variable Dummy Cycle Settings bits is found
in last byte of the address = 0b
Bits 26:24 = Bit location of LSB of physical bits in register = bit [0] = 000b

194h A4h Bit 31 =30 dummy cycles supported = 0b
“195h | 6Bh Bit 30:26 = Bit pattern used to set 30 dummy cycles = 00000b
B Bit 25 =28 dummy cycles supported = 1b

196h FBh Bit 24:20 = Bit pattern used to set 28 dummy cycles =01111b
Bit 19 =26 dummy cycles supported = 1b
Register Map Bit 18:14 = Bit pattern used to set 26 dummy cycles=01101b
DWORD-11 Bit 13 =24 dummy cycles supported = 1b
197h 02h Bit 12:8 = Bit pattern used to set 24 dummy cycles =01011b
Bit 7 =22 dummy cycles supported = 1b
Bit 6:2 = Bit pattern used to set 22 dummy cycles =01001b
Bits 1:0 = Reserved = 00b

198h 90h Bit 31 =20 dummy cycles supported = 1b
199h7 ASh Bit 30:26 = Bit pattern used to set 20 dummy cycles =01000b
G Bit 25 =18 dummy cycles supported = 1b

19Ah 79h Bit 24:20 = Bit pattern used to set 18 dummy cycles =00111b
Bit 19 =16 dummy cycles supported = 1b
Register Ma Bit 18:14 = Bit pattern used to set 16 dummy cycles =00110b
DV\IgORD—lz P Bit 13 = 14 dummy cycles supported = 1b
19Bh A2h Bit 12:8 = Bit pattern used to set 14 dummy cycles = 00101b
Bit 7 =12 dummy cycles supported = 1b
Bit 6:2 = Bit pattern used to set 12 dummy cycles = 00100b
Bits 1:0 = Reserved = 00b

Status, Control
and Configuration

Status, Control
and Configuration
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SFDP byte _—
address SFDP DWORD name | Data Description
19Ch 00h Bit 31 =10 dummy cycles supported = 1b
“190h | 40h Bit 30:26 = Bit pattern used to set 10 dummy cycles =00011b
Bt Bit 25 =8 dummy cycles supported = 1b
19Eh 28h Bit 24:20 = Bit pattern used to set 8 dummy cycles =00010b

Status, Control

and Configuration Bit 19 =6 dummy cycles supported = 1b

Register Map Bit 18:14 = Bit pattern used to set 6 dummy cycles =00001b
DWORD-13 Bit 13 =4 dummy cycles supported = 0b

19Fh 8Eh Bit 12:8 = Bit pattern used to set 4 dummy cycles = 00000b
Bit 7=2 dummy cycles supported = 0b

Bit 6:2 = Bit pattern used to set 2 dummy cycles = 00000b
Bits 1:0 = Reserved = 00b

1A0h 00h
W Status, Control ooh
and Configuration
TAah Register Map h Not Supported
——— DWORD-14
1A3h 00h
1A4h 00h
——— Status, Control
1A5h and Configuration 00h Not Supported
1A6h Register Map FFh PP
—— DWORD-15
1A7h 00h
1A8h 71h Bits 7:0 = Command used for write access = 71h
1A9h 65h Bits 15:8 = Command used for read access = 65h
Bits 23:16 = Address of register where Octal Mode Enable volatile bit is
1AAh 06h located = 800006h

(Configuration Reg - 5 volatile)

Bit 31 = Octal Mode Enable volatile bit supported = 1b
Bits 30 = Octal Mode Enable volatile bit polarity: Positive (Octal Mode

Status, Control
and Configuration
Register Map

) Enable bit = 1 indicates Octal mode is enabled) = 0b
DWORD-16 Bits 29 = Reserved = 0b
1ABh 90h Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Local address for Octal Mode Enable Volatile bit is found in last
byte of the address = 0b
Bits 26:24 = Bit location of Octal Mode enable bit in register = bit [0] =
000b
1ACh 71h Bits 7:0 = Command used for write access = 71h
1ADh 65h Bits 15:8 = Command used for read access = 65h
1AER 06h Address of register where Octal Mode Enable non-volatile bit is located
=06h (Configuration Reg - 5 non-volatile)
Status, Control Bit 31 = Octal Mode Enable non-volatile bit supported = 1b
and.Conflgu ration Bits 30 = Octal Mode Enable non-volatile bit polarity: Positive (Octal
Register Map Mode Enable bit = 1 indicates Octal mode is enabled) = 0b
DWORD-17 Bit 29 =No OTP Bit=0b
1AFh 90h Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Local address for Octal Mode Enable Non-Volatile bit is found in
last byte of the address = 0b
Bits 26:24 = Bit location of Octal Mode enable bit in register = bit [0] =
000b
1BOh 00h
W Status, Control ooh
and Configuration
15ah Register Map ooh Not Supported
—  DWORD-18
1B3h 00h
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SFDP byte _—
address SFDP DWORD name | Data Description
1B4h 00h
W Status, Control ooh
and Configuration
1Beh Register Map ooh Not Supported
——— DWORD-19
1B7h 00h
1B8h 71h Bits 7:0 = Command used for write access = 71h
1B9h 65h Bits 15:8 = Command used for read access = 65h
1BAR 06h Address of register where STR Octal Mode Enable bit is located =
800006h (Configuration Reg - 5 Volatile)
Status, Cg)ntrol‘ Bit 31 = STR Octal Mode Enable volatile bit supported = 1b
and Configuration Bits 30 = STR Octal Mode Enable volatile bit polarity: Inverted (STR
Register Map Octal Mode Enable = 0 indicates STR Octal Mode is enabled) = 1b
DWORD-20 Bit 29 = Reserved = 0b
1BBh D1h Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Local address for STR Octal Mode Enable Volatile bit is found in
last byte of the address = 0b
Bits 26:24 = Bit location of STR Octal Mode Enable bit in register =
bit [1] = 001b
1BCh 71h Bits 7:0 = Command used for write access =71h
1BDh 65h Bits 15:8 = Command used for read access = 65h
1BEh 06h Address of register where STR Octal Mode Enable bit is located = 06h
(Configuration Reg - 5 Non-volatile)
Status, Cg)ntrol‘ Bit 31 = STR Octal Mode Enable non-volatile bit supported = 1b
and Configuration Bits 30 = STR Octal Mode Enable non-volatile bit polarity: Inverted (STR
Register Map Octal Mode Enable = 0 indicates STR Octal Mode is enabled) = 1b
DWORD-21 Bit 29 =No OTP Bit=0b
1BFh D1h Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Local address for STR Octal Mode Enable Non-Volatile bit is
found in last byte of the address = 0b
Bits 26:24 = Bit location of STR Octal Mode Enable non-volatile bit in
register = bit [1] =001b
1COh 71h Bits 7:0 = Command used for write access = 71h
1Clh 65h Bits 15:8 = Command used for read access = 65h
1C2h 06h Address of register where DTR Octal Mode Enable volatile bit is located
=800006h (Configuration Reg - 5 Volatile)
Status, Control — — —
and Configuration B!t 31=DTR Octal Mode Enable volatllg blt'suppo.rted = 1b
Register Map Bits 30 = DTR Octal Mode Enable volatile bit polarity positive (DSTR
DWORD-22 Octal Mode Enable =1 indicates DTR Octal Mode is enabled) = 0b
1C3h 91h Bit 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 DTR Octal Mode Enable volatile bit in register
=bit [1] =001b
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SFDP byte _—
address SFDP DWORD name | Data Description
1C4h 71h Bits 7:0 = Command used for write access = 71h
1C5h 65h Bits 15:8 = Command used for read access = 65h
Address of register where DTR Octal Mode Enable non-volatile bit is
1C6h 06h located = 06h
s c | (Configuration Reg - 5 non-volatile)
a;?%s(;nf?gnutrrgtion Bit 31 =DTR Octal Mode Enable non-volatile bit supported = 1b
Register Map Bits 30 = DTR Octal Mode Enable non-volatile bit polarity positive (DSTR
DWORD-23 Octal Mode Enable = 1 indicates DTR Octal Mode is enabled) = 0b
Bit 29 =No OTP Bit=0b
1C7h 91h Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Local address for DTR Octal Mode Enable - Non-Volatile bit is
found in last byte of the address = 0b
Bits 26:24 = Bit location of DTR Octal Mode Enable bit in register =
bit [1] = 001b
1C8h 00h
W Status, Control ooh
and Configuration
TcAh Register Map — Not Supported
———— DWORD-24
1CBh 00h
1CCh 00h
W Status, Control ooh
and Configuration
1CEh Register Map rh Not Supported
————— DWORD-25
1CFh 00h
1D0h 71h Bits 7:0 = Command used for write access = 71h
1D1h 65h Bits 15:8 = Command used for read access = 65h
1D2h 05h Address of register where Output Driver Strength volatile bits are
Status, Control located = 800005h (Configuration Reg - 4 Volatile)
and Configuration Bits 31: 30 = Number of physical bits used to set Output Driver Strength
Register Map =3 bits=11b
DWORD-26 Bit 29 = Reserved = 0b
1D3h D5h Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Not Supported = 0b
Bits 26:24 = Bit location of Least Significant Output Driver Strength bit in
register = bit [5]=101b
1D4h 71h Bits 7:0 = Command used for write access =71h
1D5h 65h Bits 15:8 = Command used for read access = 65h
Address of register where Output Driver Strength non-volatile bits are
1D6h 05h located =05h
Status, Control (Configuration Reg - 4 non- volatile)
and Configuration - o fohvsi - - h
Register Map Bits 31: 30 = Number of physical bits used to set Output Driver Strengt
DWORD-27 =3 bits=11b
Bit 29 = Reserved = 0b
1D7h D5h Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Local address for each bit is found in last byte of the address = Ob
Bits 26:24 = Bit location of Least Significant Output Driver Strength bit in
register = bit [5] = 101b
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SFDP byte _—
address SFDP DWORD name | Data Description
1D8h 00h Bit 7:0 = Reserved = 00h
1D%h 00h Bit 15:8 = Reserved = 00h
1DAh StadtLés, Cf(_)ntrotl. AOh Bits 31:29 = Bit pattern to support Driver type 0 =45 Ohms = 000b
an . ton I:/lgura lon Bits 28:26 = Bit pattern to support Driver type 1 =30 Ohm = 101b
DSVgIOSReDr—28ap Bits 25:23 = Bit pattern to support Driver type 2 =60 Ohm =011b
1DBh 15h Bits 22:20 = Bit pattern to support Driver type 3 =90 Ohm = 010b
Bits 19:17 = Bit pattern to support Driver type 4 = Not supported = 000b
Bit 16 = Reserved = 0b
1DCh Command 00h Bits 7:0 = Byte 3 of first command sequence
1DDh Sequences to 00h Bits 15:8 = Byte 2 of first command sequence
Change to Octal - -
1DEh DDR 06h Bits 23:16 = Byte 1 of first command sequence
1DFh (8D-8D-8D) mode 01h Bits 31:24 = Length of first command sequence = 1 byte
DWORD-1
1EOh Command 00h Bits 7:0 = Byte 7 of first command sequence
1E1h Sequences to 00h Bits 15:8 = Byte 6 of first command sequence
Change to Octal - -
1E2h DDR 00h Bits 23:16 = Byte 5 of first command sequence
1E3h (8D-8D-8D) mode 00h Bits 31:24 = Byte 4 of first command sequence
DWORD-2
1E4h 00h Bits 7:0 = Byte 3 of second command sequence - volatile register
Command
address
Sequences to - - -
1E5h Change to Octal soh Bits 15:8 = Byte 2 of second command sequence - volatile register
DDR address
1E6h I(38VI\3108R|’3D8|33) mode 71h Bits 23:16 = Byte 1 of second command sequence
1E7h 05h Bits 31:24 = Length of second command sequence =5 bytes
1E8h 00h Bits 7:0 = Byte 7 of second command sequence
Command - —
1E9h Sequences to 00h Bits 15:8 = Byte 6 of second command sequence
1EAh gg%nge to Octal 43h Bits 23:16 = Byte 5 of second command sequence
1EBh (8D-8D-8D) mode 06h B(Ijt; 31:24 = Byte 4 of second command sequence - volatile register
DWORD-4 address
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23 FARIR

B X RS S BRI B

& 88 IR T —MAERIRFI B ARSI ES N, HAAS T IHNEERERXR, XE2EIENX
— RIS RN I ARG R AR R ECE F 7S IR TTR Y. SR FURENZ NECENIRY, FREER
R —1RSIE, BTEELaitiRe,

ATIRABRHPHNRXEEE, KT MSb B Lsb WIRFIREUA TEEE L, UEKREEERSIE:

» CFR3V[3]-0="BRZM, 1=4—Z1

» CFR1V[2]-0=REPE 4 KBEHBX, 1=TNZH 4KB BX

» CFR1V[6]-0=4 KB B BXASTE—H, 1=4KBBKX2 3 FEIBFTNZP

 REREUNERRSERMEEUETEX (EXER) , BHIHIFFRERTENRSIEHSGEEEX
BRAHIIEIRSY, SFDP BXMSTSHRNIIFAENEEMNAS (ZNEK89) . AL SFOP SEKH
EBXMEE, NMIERREMASKICERXKIURS, SZIFUTRIEHLS,

7< 88 BRGNS
CFR3V[3] |CFR1V[6] |CFR1V[2] |Index value | Description
0 0 0 00h 4 KB sectors at bottom with remainder 256 KB sectors
0 0 1 01h 4 KB sectors at top with remainder 256 KB sectors
4 KB sectors split between top and bottom with remainder
0 1 0 02h
256 KB sectors
1 0 0 04h Uniform 256 KB sectors

Datasheet
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% 89 JEDEC SFDP Rev D, BXMGIEHE
SFDP byte | SFDP DWORD ..
address name Data Description
1ECh FCh Config. Detect -1 Uniform 256 KB Sectors or Hybrid Sectors
1EDh 65h Bits 31:24 = Read data mask = 0000_1000b: Select bit 3 of the
data byte for UNHYSA value 0 = Hybrid map with 4KB parameter
1EEh FFh sectors 1= Uniform map
Bits 23:22 = Configuration detection command address length =
JEDEC Sector 11b: Variable length
Map Parameter Bits 21:20=RFU=11b
DWORD-1 Config. Bits 19:16 = Configuration detection command latency = 1111b:
1EEh Detect-1 0sh 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
LFoh JEDEC Sector 04h
1F1h Map Parameter 00h Bits 31:0 = Address Value Configuration Register 3 (bit 3) =
1F2h DWORD-2 Config. |80h 00800004h
1F3h Detect-1 0oh
1F4h FCh Config. Detect-2 4 KB Hybrid Sectors Split between Top and
1F5h 65h Bottom ,
Bits 31:24 = Read data mask = 0100_0000b: Select bit 6 of the
1F6h FFh data byte for SP4KBS value
0 =4 KB parameter sectors are grouped together
1=4 KB parameter sectors are split between High and Low
Addresses
JEDEC Sector Bits 23:22 = Configuration detection command address length =
Map Parameter b: Variable | h
DWORD-3 Config 11b: Variable lengt
Detect-2 ’ Bits 21:20=RFU=11b
1F7h 40h 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
1F8h JEDEC Sector 02h
1F9h Map Parameter 00h Bits 31:0 = Address Value Configuration Register 1 (bit 6)=
1FAh DWORD-4 Config. |80h 00800002h
1FBh Detect-2 00h
Datasheet 165 002-39896 Rev. *B

2025-09-05



256Mb SEMPER™ [AJ1Z T 17 i 28

J\&3#EO, 1.8v/3.0V
B|HRIR
% 89 JEDEC SFDP Rev D, RXMRGISEEK (4r)
:Sgregzte i:z:: DWORD Data Description
1FCh FDh Config Detect-3 4 KB Hybrid Sectors on Top or Bottom
1FDh 65h Bits 31:24 = Read data mask = 0000_0100b: Select bit 2 of the data
byte for TB4KBS value
1FEh FFh 0= 4 KB parameter sectors at bottom
1 =4 KB parameter sectors at top
Bits 23:22 = Configuration detection command address length =
JEDEC Sector 11b: Variable length
Map Parameter Bits 21:20 = RFU = 11b
DWORD-5 Config. Bits 19:16 = Configuration detection command latency =1111b:
1FFh Detect-3 04h 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
200h JEDEC Sector 02h
201h Map Parameter ~ |00h Bits 31:0 = Address Value Configuration Register 1 (bit 2)=
202h DWORD-6 Config. |80h 00800002h
203h Detect-3 00h
204h FEh Configuration Index 00h 4 KB sectors at bottom with remainder
205h 00h 256 KB
Bits 31:24 = RFU = FFh
206h IJDEDEC sectorMap | 02h Bits 23:16 = Region count (DWORDs -1) = 02h: Three regions
arameter Bits 15:8 = Configuration ID = 00h, 4KB sectors bottom with
DWORD-7 Config- .
0 Header rgmalnder 256 KB
207h FFh Bits 7:2=RFU=111111b
Bit 1 = Map Descriptor=1
Bit 0 = Not the end descriptor=0
208h F1h Region 0 of 4 KB sectors
209h FFh Bits 31:8 = Region size (32 4 KB) = 0001FFh: Region size as count-1
of 256 Byte units =32 x 4 KB sectors = 128 KB Count = 128KB/256
20Ah 01h =512, value = count-1=512 - 1 =511 = 1FFh
JEDEC Sector Map Bits 7:4 = RFU = Fh Erase Type not supported =0/ supported = 1
Parameter Bit 3 = Erase Type 4 support = 0b ---Erase Type 4 is not defined
DWORD-8 Config- Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is 64 KB erase
20Bh 0 Region-0 0oh and is not supported in the 4 KB sector region
Bit 1 = Erase Type 2 support = 0b ---Erase Type 2 is 32 KB erase
and is not supported
Bit 0 = Erase Type 1 support = 1b ---Erase Type 1 is 4 KB erase and
is supported in the 4 KB sector region
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:sgregzte i:z:: DWORD Data Description
20Ch F8h Region 1 of 128 KB sector
20Dh FFh Bits 31:8 = Region size = 0001FFh: Region size as count - 1 of 256
Byte units =1 x 128 KB sectors
20Eh 01h =128 KB Count = 128 KB/256 = 512, value = count - 1=512 -1 =
JEDEC Sector Map 511=1FFh
Parameter Bits 7:4 = RFU = Fh Erase Type not supported = 0 / supported = 1
DWORD-9 Config- Bit 3 = Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
20Fh 0 Region-1 0oh 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 4KB erase and
is not supported in the 128 KB sector region
210h F8h Region 2 Uniform 256 KB sectors
211h FFh Bits 31:8 = Region size = 01FBFFh:
Region size as count - 1 of 128 Byte units = 127 x 256KB sectors
212h FBh = 32,512 KB Count = 32,512 KB/256 = 130,048 value = count - 1=
JEDEC Sector 130,048 - 1 =130047 = 01FBFFh
Map Parameter Bits 7:4 = RFU = Fh Erase Type not supported = 0 / supported = 1
DWORD-10 Bit 3 = Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
213h Config-0 Region-2 01h and is supported in the 256 KB sector region
Bit 2 = Erase Type 3 support = Ob ---Erase Type 3 is not defined
Bit 1 = Erase Type 2 support = Ob ---Erase Type 2 is not defined
Bit 0 = Erase Type 1 support = Ob --- Erase Type 1 is 4 KB erase
and is not supported in the 256 KB sector region
214h FEh Configuration Index 01h 4 KB sectors at Top with remainder 256
215h 01h KB
Bits 31:24 = RFU = FFh
216h JEDEC Sector 02h Bits 23:16 = Region count (DWORDs -1) = 02h: Three regions
Map Parameter Bits 15:8 = Configuration ID = 01h: 4KB sectors at top with
DWORD-11 -
. remainder 256 KB sectors
217h Config-3 Header | ¢y Bits 7:2=RFU=111111b
Bit 1 =Map Descriptor=1
Bit 0 = Not the end descriptor=0
218h F8h Region 0 Uniform 256KB sectors
219h FFh Bits 31:8 =256 Mb device Region size = 01FBFFh:
Region size as count - 1 of 128 Byte units = 127 x 256 KB sectors
21Ah FBh = 32,512 KB Count = 32,512 KB/256 = 130,048 value = count - 1 =
JEDEC Sector 130,048 - 1 =130047 = 01FBFFh
Map Parameter Bits 7:4 = RFU = Fh Erase Type not supported = 0 / supported = 1
DWORD-12 Bit 3 = Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
21Bh Config-3 Region-0 o1h 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
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:Sgregzte i:z:: DWORD Data Description
21Ch F8h Region 1 of 128 KB sector
21Dh FFh Bits 31:8 = Region size = 0001FFh: Region size as count - 1 of 256
Byte units =1 x 128 KB sectors =
21Eh 01h 128 KB Count = 128 KB/256 = 512, value = count - 1 =512 - 1 =
JEDEC Sector 511=1FFh
Map Parameter Bits 7:4 = RFU = Fh Erase Type not supported = 0 / supported = 1
DWORD-13 Bit 3 = Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
21Fh Config-3 Region-1 00h 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 128 KB sector region
220h Fih Region 2 of 4 KB sectors
221h FFh Bits 31:8 = Region size (32 4 KB) = 0001FFh: Region size as count
-1 of 256 Byte units = 32 x 4 KB sectors = 128 KB Count = 128
222h 01h KB/256 = 512, value = count - 1=512 - 1=511 = 1FFh
JEDEC Sector Bits 7:4 = RFU = Fh Erase Type not supported =0/ supported = 1
Map Parameter Bit 3 = Erase Type 4 support = 0b ---Erase Type 4 is not defined
DWORD-14 Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is 256 KB erase
223h Config-3 Region-2 00h and is not supported in the 4 KB sector region
Bit 1 = Erase Type 2 support = 0b ---Erase Type 2 is 64 KB erase
and is not supported
Bit 0 = Erase Type 1 support=1b ---Erase Type 1 is 4 KB erase and
is supported in the 4 KB sector region
224h FEh Configuration Index 02h 4 KB sectors split between Bottom and
225h 02h Top with remainder 256 KB
Bits 31:24 = RFU = FFh
226h i\JAEDElg Sectotr 04h Bits 23:16 = Region count (DWORDs - 1) = 04h: Five regions
D\?V%R%r_alr:e er Bits 15:8 = Configuration ID = 02h: 4 KB sectors split between
Config-1 Header bpttom and top with remainder 256 KB sectors
227h FFh Bits 7:2=RFU=111111b
Bit 1 = Map Descriptor=1
Bit 0 = Not the end descriptor=0
228h Fih Region 0 of 4 KB sectors
229h FFh Bits 31:8 = Region size (16 x 4 KB) = 0000FFh: Region size as count
-1 of 256 Byte units = 16 x 4 KB sectors = 64 KB Count = 64 KB/256
22Ah 0oh =256, value = count - 1 = 256 - 1 =255 = FFh
JEDEC Sector Bits 7:4 = RFU = Fh Erase Type not supported =0 / supported = 1
Map Parameter Bit 3 = Erase Type 4 support = 0b ---Erase Type 4 is not defined
DWORD-16 Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is 256 KB erase
22Bh Config-1 Region-0 00h and is not supported in the 4 KB sector region
Bit 1 = Erase Type 2 support = 0b ---Erase Type 2 is 64 KB erase
and is not supported
Bit 0 = Erase Type 1 support=1b ---Erase Type 1 is 4 KB erase and
is supported in the 4 KB sector region
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:Sgregzte i:z:: DWORD Data Description
22Ch F8h Region 1 of 192 KB sector
22Dh FFh Bits 31:8 = Region size = 0002FFh: Region size as count - 1 of 256
Byte units = 1 x 192KB sectors = 192KB Count = 192KB/256 = 768,
22Eh JEDEC S 02h value = count -1="768 - 1 =767 = 2FFh
ector Bits 7:4 = RFU = Fh Erase Type not supported =0 / supported = 1
Map Parameter Bit 3 = Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
DWORD-17 'S ype % supp = 1yp
Confio-1 Region-1 apd is supported in the 192 KB sector region ' '
22Fh & g 00h Bit 2 = Erase Type 3 support = Ob ---Erase Type 3 is not defined
Bit 1 = Erase Type 2 support = Ob ---Erase Type 2 is not defined
Bit 0 = Erase Type 1 support = Ob --- Erase Type 1 is 4 KB erase
and is not supported in the 192 KB sector region
230h F8h Region 2 Uniform 256 KB sectors
231h FFh Bits 31:8 = Region size = 01F7FFh:
Region size as count - 1 of 128 Byte units = 126 x 256 KB sectors
232h F7h = 32,256 KB Count = 32,256 KB/256 = 129,024 value = count - 1 =
JEDEC Sector 129,024 - 1=129,023 = 01F7FFh
Map Parameter Bits 7:4 = RFU = Fh Erase Type not supported =0 / supported = 1
DWORD-18 Bit 3 = Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
233h Config-1 Region-2 o1h 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
234h F8h Region 3 of 192 KB sector
235h FFh Bits 31:8 = Region size = 0002FFh: Region size as count - 1 of 256
Byte units = 1 x 192 KB sectors = 192 KB Count = 192 KB/256 =
236h JEDECS 02h 768, value = count -1 =768 - 1= 767 = 2FFh
ector Bits 7:4 = RFU = Fh Erase Type not supported =0 / supported =1
Map Parameter Bit 3 = Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
DWORD-19 e ype % sUpp - P
. . and is supported in the 192 KB sector region
237h Config-1 Region-3 00h Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is not defined
Bit 1 = Erase Type 2 support = 0b ---Erase Type 22 is not defined
Bit 0 = Erase Type 1 support =0b ---Erase Type 1 is 4KB erase and
is not supported in the 4 KB sector region
238h F1lh Region 4 of 4 KB sectors
239h FFh Bits 31:8 = Region size (16 x 4 KB) = 0000FFh: Region size as count
-1 of 256 Byte units = 16 x 4 KB sectors = 64 KB Count = 64 KB/256
23Ah 00h =256, value = count - 1 =256 - 1 = 255 = FFh
JEDEC Sector Bits 7:4 = RFU = Fh Erase Type not supported =0 / supported = 1
Map Parameter Bit 3 = Erase Type 4 support = 0b ---Erase Type 4 is not defined
DWORD-20 Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is 256 KB erase
23Bh Config-1 Region-4 00h and is not supported in the 4 KB sector region
Bit 1 = Erase Type 2 support = 0b ---Erase Type 2 is 64 KB erase
and is not supported
Bit 0 = Erase Type 1 support=1b ---Erase Type 1 is 4 KB erase and
is supported in the 4 KB sector region
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SFDP byte |SFDP DWORD ..
address name Data Description
23Ch FFh Configuration Index 04h Uniform 256 KB sectors Bits
23Dh 0ah 31:24=RFU = FFh
#AE;\DEIDCaSr:E:g{er Bits 23:16 = Region count (DWORDs - 1) = 00h: One region
23Eh b 00h Bits 15:8 = Configuration ID = 04h: Uniform 256KB sectors
DWORD-21 g _
Config-4 Header B!ts 7:2=RFU = l.lllllb
23Fh FFh Bit 1 = Map Descriptor=1
Bit 1= End of map descriptor=1
240h F8h Region 0 Uniform 256 KB sectors
241h FFh Bits 31:8 =256 Mb device Region size = 01FFFFh:
Region size as count - 1 of 128 Byte units = 128 x 256 KB sectors
242h FFh = 32,768 KB Count = 32,768 KB/256 = 131,072 value = count - 1 =
JEDEC Sector 131,072 -1=131,071=01FFFFh
Map Parameter Bits 7:4 = RFU = Fh Erase Type not supported = 0 / supported = 1
DWORD-22 Bit 3 = Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
243h Config-4 Region-0 01h 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
9.2 HEmM2EHF 1D
& 90 HEEmMEE 4 1D
Byte i
address Data Description
00h 34h Manufacturer ID for Infineon
5Ah (HL-T) / .
01h 5Bh (HS-T) Device ID MSB - Memory Interface Type
02h 19h (256Mb) Device ID LSB - Density
ID Length - number bytes following. Adding this value to the current
03h OFh location of 03h gives the address of the last valid location in the ID legacy
address map.
Physical Sector Architecture
03h (Model 01) The HS/L-T family may be configured with or without 4 KB parameter
04h 07 h (Model 81) sectors in addition to the uniform sectors.
(Default Configu- | 03h = Uniform 256 KB with bottom thirty-two 4 KB Parameter Sectors
ration) 07h = Uniform 256 KB with top and bottom 4 KB Parameter Sectors See
Ordering information for product model number options.
90h .
05h (HL-T/HS-T Family) Family IDs
9.3 ME—2%4F ID
*o1 ME—2R 44 1D
Byte address Data Description
00h to 07h 8-Byte Unique Device ID 64-bit unique ID number
HRE
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DIMENSIONS NOTES:
SYMBOL
MIN. NOM. MAX. 1. DIMENSIONING AND TOLERANCING METHODS PER ASME Y14.5M-1994,

A 1.00 2. ALL DIMENSIONS ARE IN MILLIMETERS.

A 0.20 - 3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.

D 8.00 BSC

4. "e" REPRESENTS THE SOLDER BALL GRID PITCH.

E 6.00 BSC

o1 4.00 BSC 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTIOMN.

o 00850 SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE “E" DIRECTION.

™ . N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME.

VE e & DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.

N 24 A *SD" AND "SE* ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE

@b 0.35 040 045 POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
E

¢ 1.00BSC WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW "SD” OR "SE"= 0.

eD 1,00 BSC

= T WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE" = eE/2.

SE 0.00 BSC 8. "+" INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.

A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK, METALLIZED MARK INDENTATION
OR OTHER MEANS.
10, JEDEC SPECIFICATION NO. REF: MO-234E
002-15550 *B

=] h— 74 b /,
= 81 24 TR BGA (8 x 6 x 1 Z3¥) VAA024/ELA024/E2A024 3 SMI (PG-BGA-24), 002-15550
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S28HS 256 T GZ B H Mo010

Packing type[sﬂ

0=Tray
3=13"Tape & Reel

— Model number

01 =x1 Default Boot, 6 x 8 mm package, bottom
parameter sectors

81 =x1 Default Boot, 6 x 8 mm package, split top and
bottom parameter sectors

—— > Temperature range
| =Industrial (-40°C to +85°C)
V =Industrial Plus (-40°C to +105°C)
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°C to +125°C)

> Package material
H=Halogen-Free, Lead (Pb)-free

> Package type
B =24-ball BGA, 1.0-mm pitch

> Perfomance
FP =166 MHz SDR and 166 MHz DDR
GZ =166 MHz SDR and 200 MHz DDR

> Technology
T=45-nm MIRRORBIT™ Process Technology

> Density
256 =256 Mb

> Device Family
S28HL 3.0 V SEMPER™ Flash Octal Interface
S28HS 1.8 V SEMPER™Flash Octal Interface

ARE
57. 201 www.infineon.com EHIEEMFTEFMIUTHREZEE,
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UWiER

11.1

BYAS —mESFR

& 92 IR EFOLSRANERE, KRAGIMPHEENSZL, UHAMTEERASHABEH
EMABHNAS.

Infineon

%92 BRAS —mESFE (FEARHEE)
Base ordering Spe.ed aP:;kage Temperature | Model Packing Orderingpartnumber Packgge
part number |option materials | 728 number |type (x = Packing type) marking
S28HL256TFPBHIO1x |28HL256TPIO1
S28HL256T FP
BH Ly o1 0.3 S28HL256TFPBHVO01x | 28HL256TPV01
’ ’ S28HS256TGZBHIO1x |28HS256TZI01
S28HS256T GZ
S28HS256TGZBHV01x |28HS256TZV01
11.2 BYMEE — FMLR/AEC-Q100

& 93 FIHTRHEEMER/AEC-QL00 INEHITRIMEBHENEE, ZREEERHSHNATMEN. NE
BIMSEASHAIAMH THETHENEAS, BEREEIEEAR.

{9 AEC-Q100 £ ™= it £ =B HLEREF (PPAP) 2,

BTEENS

1ISO/TS-16949 #5 ARV E i N A AV = fa A e 5 PPAP

=+ A
él:l ==

{EFBY AEC-Q100 K=o IE

AEC-Q100 &~ MIEIEH IZER AT LR S 1S0/TS-16949 NEXR, WFAEERFE 1SO/TS-16949 FRER iR

B A, RITFIRMHETE PPAP 339 AEC-Q100 &= 5o

%93 BMAEE — EMPR/AEC-QL00 (EEXRHE)
Base ordering |Speed aP:;kage Temperature |Model Packing |Ordering part numbel Package
part number |option materials | 2"8e number |type (x = Packing type) marking
S28HL256T FP S28HL256TFPBHAO1x |28HL256TPAO1
BH A,B,M 01 0,3
S28HS256T Gz S28HS256TGZBHAO1x | 28HS256TZA01
=94 BRAE - FAR/AEC-Q100 (EF=H)
Base ordering |Speed aP:;kage Temperature |Model Packing |Ordering part Package
part number |option . range number |type number (x = Packing | marking
materials type)
S28HL256TFPBHBO1x | 28HL256TPBO1
S28HL256T FP
o1 S28HL256TFPBHMO1x | 28HL256TPM01
S28HS256TGZBHBO1 [28HS256TZB01
BH B,M 0,3 X
S28HS256T GZ S28HS256TGZBHMO1X | 28HS256TZMO1
81 S28HS256TGZBHB81 [28HS256TZB81
X
S28HS256TGZBHM81x | 28HS256TZM81
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Document

. D
revision ate

Description of changes

*A 2024-05-29

Publish to web.

*B 2025-09-05

Updated maximum SDR frequency of the S28HS256T from 200 MHz to 166MHz due
to a typographical errorin Table 1, Table 3, Table 49, Table 51, and Table 78.

Updated the following tables: Table 52, Table 86, Table 87, and Table 89.

Updated the following sections:

Read device identification transaction.

SPI read and read fast transactions

Octal data outputread transactions

Read Octal SDR transaction

Read any register

Read status registers transaction

Read dynamic protection bit (DYB) access register transaction
Read persistent protection bit (PPB) access register transaction
Read PPB lock registers transaction

Read ECC data unit status
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