31 7K)% S28HS512T, S28HSO1GT, iﬁneon
S28HL512T, S28HLO1GT &_/

%)% 512Mb/1Gb SEMPER™ (A TR 17 ik 28

J\&#0, 1.8v/3.0v

1%

¢ WTKRASHIKMIRRORBIT™ R, EENMEEETTHEERNEIRAL
¢ BX R EIED
- £F%—: AL EIHFTA 256 KB XA
- BERK:
GEBRCE 1. Mt E| A2 4 KB BXAR, XEBXADHITEINEPRED, HFREXIIN 256 KB
GESECE 2 MtTE)H321N 4 KB BXARL, TNEHFMKREIFDEZ—F, HRBEXIYH 256 KB
v 256 3 512 FHTIE NEF
¢ 1024FT (32 x32FT) BOTPR 2T

o J\&3ZEO (85-85-8S. 8D-8D-8D)
- f¥& JEDEC ¥ RRER1TIMEIEO (SPI) (JESD251) #R/E

SN

-

- DDR AT TIRE HIX 400 MBps (200 MHz BY #33R FE)
- ZEFHIEEE (DS) , BERASKPEYEENEIERRIR
« IRER M
- HRER 2T S 15026262 ASIL B iR /AEHRTS ASIL-D tR/E
- B7%)% Endurance Flex RIS THAMAKEFEE 2 X
- #EOCRC (BHTRIRE) N HI28 M SEMPER™AIIZTZE2S Z [ah@iTliE 0 LAY HEIR
- BUREEMCRC (BHUHRRE) KNAREFERESHEIR
- SafeBoot IRE I FIBMLENL. 1N ECERIA F I H M 2 1EIN
- NBLSERD (ECC) B LATENTZPEFIEUE 24U IF B8 EL A EER F A0 MR EL 455512 (SECDED)
- BXIZRRES ISR A LR BRI IZER I EIMRE
« RIPIHEE
- BFAEFEESFBEHERENERBX SR
- I RERT B XS R E X RF
« BEEhR 2 #F E B RNA IR RIEFES
BT CS# 5= 7574 (JEDEC) SR IHAY RESET# 5|l THEH & (i1
« BITINFIEF I RIS (SFDP) BRI IR A ThREF4F £
o 2HFARIR. BERARIRFME—FRR
« BIESEERM

512 Mb I8

o EFEFIZE /DT 1,280,000 B N-ERRTEIF
- 1GbigHE

o EFEFIZE/DTEHHTT 2,560,000 X B N-HEFRIEIF
- FAEIRE

v 4KB B3 X /D8] 3#17 300,000 B N\- R EIF
o E/0 25 FREURRERE

ZHIEFMHIEX EFRIES, HGEER, & CEERTIEX, BTFEIETERTHEFTHHHIR, & CEFFRIFIEXHERIE. F55iA
BT, 155453514 infineon.com BEERZHHEXIRA (FEIXEE) .
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2
J\ZEO, 1.8v/3.0V

MRERES

« HEBERE
-17VE2.0V (HST)
-2 7VE36V (HL-T)
» FRRETEE
- TIkgRk (-40°C ~+85°C)
- BRI TAZR (-40°C ~+105°C)
- 8ZELR, AEC-Q1003 4% (-40°C ~+85°C)
- RZELR, AEC-Q1002 4%k (-40°C ~+105°C)
- 5%, AEC-Q1001%%k (-40°C ~+125°C)
o 3
- 512 Mb: 24IKBGA6x88ZHK
- 1Gb: 24IKBGASx8ZK

HRER LS
w1 R AIRENE
Transaction Icrllitsi)alaccess latency (Cy- Clock rate (MHz) MBps
SPI Read 0 50 6.25
SPI Read Fast 10 166 20.75
Octal Read SDR (HS-T) 16 200 200
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 BAVRIZNIIRRESR
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
K3 B R THAE
Operation HL-T current (mA) HS-T current (mA)
SDR Read 50 MHz 10 10
SDR Read (Octal) 75 (166 MHz) 156 (200 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

BiETEMY

*a B N/EER (PE) THA M - BT A (256KB BX)
. . Minimum PE cycles . .. .
Sectors in partition Minimum retention time Unit
512-Mb and 1-Gb products
512 (Default for 1Gb devices) 2,560,000
508 2,540,000
504 2,520,000
256 (Default for 512Mb devices) 1,280,000 2 Years
252 1,260,000
28 140,000
24 120,000
20 100,000
AR R APRHNENEMAMS X,
RS BN/BERMAY - KEIERFSX (256 KB BX)
Minimum PE cycles Minimum retention time Unit
500 25 Years
AR RARHNETBEX.
R6 BN/EBRMAY 4 KB BXMIEZ K IEFFHMET
Flash memory type Minimum cycles Unit IV.Iinin.1um reten- | ynit
tion time
500 25 Years
300,000
Program/Erase cycles per 4KB Note It is required to restrict the
sector power loss events to 300 times per 2
sector during program or erase
operation to achieve the
mentioned endurance cycles. PE cycles
Program/Erase cycles per
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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B

BH=x

L U 1
B B R i .oeeeeeeeeeiiirrreeeeeeeeeeessssssssseeeeesesssssssssssssesesssssssssssseseessssssssssssssesessssssssssssssseseesssssssnssssssnsesens 2
BB e B M e eeeeeeiiirrreeeeeeeececssssreeeeeeesesssssssssssesesessssssssssssesessesssssssssssreseeesessssssssrrseteeessessnsrrrrranenens 3
= - 4
1 G B BT I B B IR .o eeeeeeeeeeteeccceceeeeeeeeeecessssssseeeeesesessssssssssesssesssssssssssssssessssssssssssssssesssssssnns 6
2EETTHEIR. .o o oeeeeeeieceeeeeeisseeeeeessseeeesssssessessssssessssssssessesssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssnns 8
2ULBBEIR ettt ettt ae et a et a s ea e ettt et et ettt et et et et et eseeeaeseneeeseneneneneae et ettt etetetesaneeeeeenenaeaenens 8
2 2 B B I ettt ettt a ettt e e ee et ee e et et e e e eee e ettt eeeee et et e e e eeeee et et e eanenenens 10
23 BTN ottt ettt ettt ettt ettt et et eseseseaeaeseneneneneneneae sttt et et ateteteseseaeeeaerenenenen 11
2ABTTFBEAT BT ..ottt eet e e ee e e e eseseeseats e e eseeeeatssaesesseseasasaeneseaneasasasaenessestassasaesneaens 21
2.5 BB IEERET R IIM c..ooeeeeeeeeeeeeeeeeeeeeeeeeeteetaeeeeeaeeta et et eaeeee e e e eee e eeeaeaseaeeseeeaeaseasaeaeeaseeeaeaeseeseseseeaesesasenees 21
B M T B BIET oeeeeeeeereeeeeeeeeeeeeeseessssesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnsnsnnes 22
3.1 SEMPER™ IR T T TR B BB TR BPET . oottt ettt s e et s et e e e seaeeaes s e seseeseassaeneseenens 22
3.2 D HIEIEZSTE] oottt ettt at ettt et et e s eseseseaeneseneneneneneneae s sttt et et et et eseseaseeseaenenene 26
3.3 JEDEC JESD216 SFDP ZE[H] cueeeeeeeeeeeeeeeeeeeee e eeeeeetatateseeeteeeseseeeeessssasseseseseseseasassasasesasasesesesessssssesesesesnenes 26
34 SSR HIEIEZSIE] ...ttt ettt et et et et et et et et et eteteeeeeeeeeaeeeneneneneneaeae ettt et et et eseteneeeeneneeanaenens 26
35 B T R ettt ettt e ettt et e et et ettt e e e e et ettt e e e e e eet et e e eae e et ettt e e e e et ettt e e eeee e ettt e eeeeeee et e eaneneaens 27
BTN cooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeetteettttestttssesssssetestesssesessssssssssssssssssssssssssssssssssssssssssssssssssns 30
A1 FEIRFEIMMFTZLLE ..ottt et ettt e et et e eaeeseeeaeaeeeeseseeeaeasaseeeseseseaeaseseseseesassaseseseseneasasas 30
4.2 Endurance Flex ZEM (FABHTMET) ..ottt ettt sttt st et s s st sessanens 34
A33E0] CRC (TBIRTTERIRID)  oeeeeeeeeeeee e eee e eeee e et eeste e et e eseeeseeeaeaeeesaeaseaeaseseasasaseeseseasasesesasessassssasasenesasessaens 38
A8 BTIETEEENE CRC ettt ettt eeeat s e e eeseeeas s e eneaseseatasaeaeseeseasasasseseseestatasesaesesssessaseeneaseneasasas 42
A5 B A BRI AT LI .ottt ettt ettt ettt ne st ettt aeeeeeeettasaeneneeeeatasaeaeteseeeeneseeneneeneananas 43
BB B R BT ettt ettt ettt ettt ettt et et a et a e a s reaea e e s ene ettt sttt et etet et et eseseseseaeseaenenenenen 54
A7 BT BT oottt ettt ettt et et et et et s e e s s s seseseaeneaeseneneae ettt ettt et teteseseseseseaenerenenenenen 58
8 T T BB S il oottt et e ettt et eeeee et et a et eeee et ae e et eeat e e e eeee et et e eaeaeeeeetat et eaeeeeeeaeaeaseeeeaseeeananas 59
B0 T N BB G il ettt ee et e et et et a e e e et ettt e e et ettt aeeeeee ettt e eaeeeeee et eaeeeeetataeaeeeeeaseeeanaeas 63
B L0 A ettt e e ettt eseee et et aeaeeeeet et e e e e et ee et e e e eeeeeeat e eaeaeeeeeeat et eaeteeetaeaeaeeeeeaseeeananaes 66
AL BB ettt ettt ettt et et et et et et e e e aeeeeeaeeeaeseueaeaeneneaeae ettt et et et et et eneseteeeeeaneneeaenenens 68
AL B A T R N T AT E ettt ettt e e et e e e e eeee et e e e eeeee et et eaeeeeeteeaeaseeesaneneanaeas 67
B3 B M ettt ettt ettt et et et et et et e e e e e s e s eaeseaeseaeaeaeneneneae sttt st ettt eteseseseseseaesesenenenenen 73
A28 BEIREETR ..ottt sttt ettt et et et e e s et e s eaeseseseseaeneneneneaeaeat sttt et etet et et eteseseseaeaeaenenenenes 78
A.15 EEBFITE oottt ettt et et et et et eseseseseseseseseseseseneseneseaeasasasastasatetesesesesesesesesesesenenenenes 80
D B TR ceeereererrrnnsssssssssenseseesssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssessesssssssssssssssesssssannns 82
B L BT BB EI R FII .ottt ettt e e ee e e eee e e et eaeaeeaeeeeeeaeaeeaeaeaeeaeaeeeeaeseeaeeseeeeaeaenasanees 83
B2ARTEZTTZER 1 (STRIX)  woveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee et e eeeaeaeeesaeeesasaeeseaesseessastasesessaseseasaeassasaseseaesseasesesssaseesaseseaes 83
B3 ARTEZTTZRE 2 (STRZX)  eeeeeeeeeeeeeeee e eeeeeee et e e et e ee e eeeeeee e s e seee e e seeeseseaseseeeaseseasaseseaseseasaseseasesesesesessasesenes 87
BABEEZTTZREE 1 (CFRIX)  woeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e et e eeeeaseseeseseeeaseseeeeeeseseseeeaseseseaseseasaseseaseseseaseseasesesesesessasesenes 89
B EREEZTTTRE 2 (CFR2X)  eeeeeeeeeeeeeeeeee e eeee et e e et e ee e e e st e e eeaseseee e e seeeseseaseseseaseseasaseseaseseeeaseseasesesesesessasesenes 92
BB EEEEZTTTRE 3 (CFRBX)  weveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee et e eeeeaseseeseseseaseseseeeeseeeseseaseseseaseseasaseseaseseasaseseasesesesasessasesenes 94
BT EREEZTTZRER 4 (CFRAX) oo et e e e et e ee e e e s e e s e e s e seee e e seeeseseaseseseaseseasaseeeaseseseaseseasesesesesessasesenes 97
BB ETEEETTERE 5 (CFRSX)  wovoeeeeeieeeeeeeeeeee e eeeeeeseeteseeaeeeaseesasesaeseseeseatasesaesessessesasassesessestasasaenesssseessasnssesseseasasans 100
59320 CRC (fBIFTTRIRID) (FBEZTTEER  (ICEV) oo eeee et eeeeee e eet e ese e eesa e e e esesanees 101
5.10 30 CRC (TBIFTTLRIRLE) ARIEMEZTIEEE  (ICRV) oo ee e e eee e e ves e ees s seeseseeses e ees s essseseen 101
5.11 TZAEREFIEHE —EBUMERIE CRC (BIFTTRIRIE) ZFTFES (DCRV) oot 102
5.12 ECC ARTEETTERR  (ECSV) oot ee et tee s et tasesae st eesees s eseseeseseasasaesesseseassasaesesseseasasans 102
5.13 ECC HUIEIETRETTERS  (EATV) oottt et et e et e e s eeaseeeesaeaeeetaeee e s seseasaneesaeaseaeasensesaneaes 104
5.14 ECC EEIRMMITTEIETTERR  (ECTV) oottt ee et et e e e ea et e s ee e s s st s e e e sese s s eesaeeeeasaseneasesees 105
5.15 R EEEKAFIPZTTERE  (ASPO) oot et e e et e e e s eeeseseee s eseetaseseeasese s s eesaseseasaseneasasees 106
5.16 ASP ZRRDZTTZEE  (PWDO) oot eee et eee e eee e eeeeseseee s st seseeeeseseaseseseasesesteseseseseseseseesaseseasaseneasesees 109
5.17 ASP PPB FHTEZTTZEE (PPLV) vt eeeeee e eeeee et eee e eeseeeeeeseasesessesestsesesseseseasesesssesessesesesasesesesesseseseasaseseasesenes 109
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B { DNU I CK \ l Vss v
\ I\ I\ /
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P s s
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\ I\ I\ /
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o s s
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P s P
E [ par | pos [ ogs
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L NRERBEREE

BET, HEM/SBIETEERIESRIRE,
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R 5 SR

Mandatory

| optional Description

Symbol |Type

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
Input remains active when CS# is HIGH.

Clock (CK). Clock provides the timing of the serial interface.
Transac- tions 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
trans- action 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.

Hardware Reset (RESET#). When LOW, the device will self initialize
Input and return to the array read state. DS and DQ[7:0] are placed into the
RESET# | (weak high impedance state when RESET# is LOW. RESET# includes a weak
pull- pull-up, meaning, if RESET# is left unconnected it will be pulled up to
up) the HIGH state on its own.

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

Vee Power Core Power Supply

CS#

CK
Mandatory

DS Output

Input/

DQI7:0] Output

Ve supply Input / Output Power Supply
Mandatory
Vss Ground Core Ground

Vssq supply Input / Output Ground

DNU - - Do Not Use
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2 O R

2.1 BEiR

SEMPER™A1F1Z(E28/ \ X R 5™~ S ™ & JEDECJESD251 eXpandedSPI (xSPI) ¥15EHY &R CMOS,
MIRRORBIT™ NOR ZF#1Zf#28. SEMPER™AEZEINZEES T NIEELR £MILIT, ETF1S0 26262 fREiH
1TH%, BEASIL-B FRINEHZIFRSASIL-DFLL,

A ) \&IZ IR EHISEMPER™AITZ1ZE2s BT 215/ \ &2 IM&IE DO (OPI) LAK Legacy x1 B1TIM&E#EO
(SPl)o P MEOBEIRITHRAGS, MR TIEOEZEESHEIE, SPIXHFSDR, M OPIENX%
¥ SDR #1 DDRo

MBHFIZEURERHEASAMN, REZRTUEEAFERBEHAHEEH X, BEEHLZMEBENTTREL,
M2 MR & 7] LURBENE N FEEFES o

BN EFREIBUABRRESA—1NIBEEL, FIERFEREEEL (RBF) BniZiE0 (B8BEF) . R
BIERIREA BB ANTERIM 0 BEN 1o 1BBRAIITTEERX (4 KB 3 256 KB) HITIRFRIZIE,

SEMPER™AIZ1FfESR et R ENB XA E, Hit=EBEr] UECE RA—BY 256 KB X &S, WA LIECE
NEBEE 1, HEF321M4KB BXOETEINMIHESL, MARNBXEEH 256 KB, HELENESHE
2, HH329 4 KB BXEINSMES 2B IR EEH, MERHBX2IE9 256 KB

TEREANENREHREERANIIE NEFAIEEN 256 FHH 512 FT, 512 FHATIRMEENEANEL

=
o
{ Power Management }
A ‘ A
Address Register
Embedded
CK - " | Microcontroller
cst# > v ECC
RESET# > _ [ Control Logic (SECDED)
w (HIC/EAC)
SI/DQ0 = >
SO/DQ1 = > _ ,P—l _ MIRRORBIT™
»| Program Buffer >
DQ2 = > Inout/
npu
DQ3 = »( Output Intc(:egéce T < >
Drivers < Read Buffer [«
DQ4 -« > L " |
DQ5 = > Data Integrity
. : Check
DQG _ DS Generation
DQ7 = > * +
DS < | | Secure Silicon Region
INT# = Clock SFDP and IDs
> > Registers
Reset Control
3B i =]
& 2 ZEEE
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EOR

A2&Qctal SPIEORISEMPER™ NENFiEssHZ MR E4HM, B 1.8V 3.0 VIiZ0OF 1/0 BBEEDL,

BHITHIB R D B N HITHIIREX, Host Interface Controller (EANIEOIEHISS, HIC) FIEmbedded
Algorithm Controller (BRATVEEITHIZS, EAC) o HICKKITSHRIANESHEYF, HIRBEZSERDHE,
LSER S ENMARABENREF S NEIEE . HICTEIREUE MBI (% 5 L iR e AV AL R R VR 38
BN\ Eth i FEIEE RMNEACIE R TFiE28 A, SHIEACEIRZIRLUINE N fEH. EACEENZREEE
BLEMERBTINEIEIESTEY, HRITHEXIBRAREZE,

BEREMERETIPNIEZRMLIEN, SERTERNIRERY, XERERITAIBRALEZE (EA) o X
LEETEHBMNINEACKRERE, FEERITEMIIEIENS ANIZR. ENAARFIESHLBEANT
NTEERMFH, EACRIIESHETIITIELENTBLUSTERIES, HEEARITHEREREER.

BRT 5RHIAUSPI{ES CK. CS#. SI/DQO. SO/DQ1#1DQ[7:2] 4+, BE/\LiZO2SHAISEMPER™AET
7Z1iE22IR 6145 RESET#. DSHI INT# {55, RESET# MIREBT RSB FREIRGESR R ER NS LB
1 (POR) EAEMBIANKRE. #IEXE (DS) EIENESHPESHEIIRRY, FXIERFAER
S MR ERIR IR, INT# B— NRIRFF AL, TUASHFEESsRE— I PEIES, U
e P ERIEIZRIREE R MICIRRESERAMERS, IR EIEBUIZRQNE iR
(ECC)o

%% Endurance Flex ZRIEF RAIL T A REEBIRIEERIE N AR E S NOR WFES A MM EIER
i, IEEXEMAMFTKEBZNENSX, #HSIX 100 5 EHNESEIF 25 FREIEFRS

B iEl,

FC&Qctal SPIERYSEMPER™ [ATF 17 (#2813 TE 77 (#23 F5 71 5 NHR B 4 A R A\ VX BRLU S8 0 SR 2 45550
IRMALE, RS, 1% ECCIBATFIEBUSAE A0 &2 45 AL AN I EL 4L $8 IR MM LA K2 22 LU A (A $8 IR 21 1E o
FC&Qctal SPIERISEMPER™ (AN Z (2 A BN B IZWITHEE, NEERFIRUBERS.

o EAMIRERRE: IRES NSRRI, RMAEFERS

RIS IE . BAMUHEIRAERTTERAY 1 UMD /30 2 USRS
 BIERRERNE WREFEEFIRBEHITEIRS

 EOCRC (FBIFTTRINE) © SHEO_LAVERISN

+ SafeBoot: REFIEMIINFIF R UNEERIFNE

v BEEFRRES: RESTBERIRRRIIRBORTS

v BRI RSB XVEIRRER

Datasheet 9 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3#&O, 1.8v/3.0V ( mfineon ,

EOR

2.2 EShiX
2.2.1 SEMPER™ AITENTFiE 2R AYOctalfISPIET HIE T
Ad & Qctal SPHECIRISEMPER™ (INTZ R HE SR AT FR R A TH84 48 338 8 LU TR B g = > — IR

iR 0, BITPARMETE CS# TR TRET, HRHRET, HEFBRBARNTASET,

RT3, BIEARMETE Cs# TREITAGSRT, AREHERBANBEEFTENSEY,

NFXEMIRT, SDRUMNPEIEE CK ESH_ LA AWBFEIZEMHS, M DDR MNP EIETE CK (5SHY
LA BT R4, SORIMN A AL BIBTECKNME SHTMIERT A, DDRIMX A AL BB
CKEYME SR LA BRI Ao

MR IUHI X 5I7E T 2 24 ENA T RHTIRIN B ML R iR BB ik o

Capture Drive
Input Output
Mode 0 CK
Mode 3 CK
£ /
J

cs#

d Input- —M—Lca;zlne(;y—*iompul;b
&3 SPI SDR &3\ 3245

Drive

Capture
Input Output
Mode 0 CK
Mode 3 CK
_/_\ ((

CS#

| Input—— ==& Latency Cycles m-4————Output——»=|

)T

E 4 J\ZSDRIER T 3F

Datasheet 10 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3#&O, 1.8v/3.0V ( mfineon ,

EOR

XJFSEMPER™AITF T\ 1728/ \ 2k DDRIRTUIRIE, XZHFET#HER 0o

Drive
Output

wowook [ N f \_%l./ )

Capture

Input
o\ I
DQ[7:0] *(1" Byte \n)( X )—SS—(P' Byte omX X >7

ﬂilnpulgbﬂfftencyﬂi()utputgb
ycles

5 J\ZDDRIE 215
2.3 Z i
mERE

 7E Cs# idEE (REB) HAE), BIFMES (CK) XU, RERHELEREBEREHIE (DQ) 55 L%,
AR RUABEEM E L MEINEFNFESSS . ENRAFEFMESI G R EEIREEERM
FIEMANEFEANFESGSNBIERE, TR, SXEEHTIIFRENTIEN, HIERKIK
o CS# A FAREBRE (FEBF) o CS#FKIEBRIET BRI E L ERN—an <18

o 3 CsH AT IREBIRESEY, CK TFETHE,

VIR AREREEE R L RIRN, Mt ERAENKEERMEREANER, ENNEERR
FERIMIERERES,

RRIRE

v CKIREEIEMFMES Z BB DU S MUFUIREE. 159, MUE NBIRIFHAETESDRIZ
WFRRY CK EFG, & %E7TE DDR RHHRIE 1 CKio

AR

 EREFEHERR (BRANTVR(E) A8, FrERENERTINEHERREBEE, MATIRERASERT, &

SEEEAEm, ERANIEERE, REETIEEERVIES, XEBETOTRMNBRANIRIERNE
E5mE /N FHitie,

Y ARE

v R R EREEIERERNDQESHNMERUR T AV ER S ERmINIES, EREREAFER DQES#
TEEERH, VEEMRIES. HUMEUEMEFERNHIEREM DQREE (DQESH) ik,
BT
WR-WR-WR, HH:
- BF—IWREIESUREMNRE,
- BZAWREMIHE I TEEARE,
- B=PWREHIE LTI EMERE,

s UBEERIUZE 138 REIENS (FIFSDR) D (F+F DDR) - SDRIE—NETEHEIEARY EFHBFA T E
AEBHEERERIE, DDRESMNIHA LG TREAR B AR R E{E,

Datasheet 11 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3#&O, 1.8v/3.0V ( mfineon ,

EOR

o 5l
- 15-1S-1SFR e NIELAF(ITESDR , HIEA1LLAFNITESDR , $IBA1ELAF(UTRSDR,
- 8D-8D-8D FTRnIED. HIUFNEIRZIIAEEE 8 il DDRo

Y TE X
» SEMPER™AIZ1EAE2s/ \ &1z O E XAhNAET :
1.15-15-1S: 5<%, HitERAMLBUEEmEAEERA—1DQES. FIEMEIYN SDR,

2.85-85-8S: I8 fRiH. HMAHERAEIEEZMEAEERA/\1DQES. FAAEMERY SDR,
3.8D-8D-8D: (e fLia. MAtEFimAIEEREREER/\1 DQES. FTEMELY7I DDR,

1S-1S-1S Y
v 1S-1S- 1SR Z EBE (I (POR) BHIEIEZVANIN, BRERNFHEIEFURENEUZEN/\LKER,
v EMERELL— S HUAFL (1 FT) I8 IR, ZIESERBERITHE BEH LR SR (E

o IZIMNEERSI/DQIOIRE B MEE I NFNF 251, EASO/DQUIRKERMINEIFiEseE
FHEEE, 81 0Q L, ERREENTFHAMKREERIL (MSh) EIREEIIL (LSb) BIRFHRETE
DQ & b, ELMUF THEMESINF FIRRINF IR #HT R, ERBEF TRBMRMEMILEIR
=L BYIR #1715 o

» 7£1S-1S-1SH, DQ[7:2] FEFHIEEWMER. Hit, DQ[T2EESKEZEMEZ.

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

 FNMERELI— 16 tHAFAL QMEREFET) B89, ZIESEBRERITIE BB M B o332,

v (N 4TI

 ZMXER DQ[7:0] 55, HIUEFTIAY LSb IEE DQ[0] £, B EMUKEERAXESHSHI DQ
=5 L, TSt FHIRMESIRFEEISRIEIRENIRE#H1TEH. SDR FRESIUEFTIRBMER
it B RS UM% . DDR FHESHIEFTNUFEDXY (F) 9K FlE, EPFTIR
FEURFEZIMER FTEANBREFTMIRRE. ESHIEFTIRBMREMIE RStAEAIRRE
HITE 5,

o RN, EIEENESHHIEEREERE, FUBEEE ( DS ) ESHNEXEFMESSIMIRE, HERKIRS
DQ ES#UELIREY (T DDR iXH AIALZXITT, ESDRIMYAHAAFLITTF) o DS AEMNEmEHES,
BESHMEHRERHAARNNFEYE, BRIEMBES N ERNERT A EZIRL,

1371 “BBITIMEIEO (SPI, 1S-15-1S) ?IRMVER ERFrE S EHIER.

Datasheet 12 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3#&O, 1.8v/3.0V mfineon ,

EOR

2.3.1 BITIMZIEO (SPI. 1S-1S-1S)

CS# [\ [
MSb LSb
DQ[oy/sI 4< CMD [7] X CMD [6] X CMD [5] X CMD [4] >< CMD [3] X CMD [2] X CMD [1] X CMD [0] )—

High-Impedance

DQ[1])/sO

= Command

Y

Ee HIELSHARSPITH

MSb LSb MSb LSb
R AN ED R A
DQM}/SO High-Impedance ()() ()()

|«———Command——»}€———Address——»]

B 7 HE RSB SPIfE

((
2

LSb MSb LSb MSb LSb
ADDR 1 ADDR 1 ADDR 2 ADDR 2

High-Impedance

CS#

DQ[1)sO

((
)) ))

Input Data Input Data
< Command > siart Address) ™ (End Address) ™

= 8 HEESHNR NI SPIE A

Datasheet 13 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2
J\ZEO, 1.8v/3.0V

EOR

Infineon

r

CS#
( ((
)) )
LSb MSb LSb MSb LSb
ADDR ADDR DA DA Dw A+ Din A+n
High-Ii d
DQY/SO igh-Impedance ()()

))

) )
Command Address
e

Input Data————————————————— >

Eo

HEES. HAMBIERARNSPIEANSHE

::juﬁLW1f\JWJVLFLf1$KJT:
o

LSb MSb LSb
mm~——wmﬁﬁwm w[ﬁ]w WWﬂIﬂﬂ—

High-Imped
DQ[1)SO igh-Impedance

))

{C
27

|<«———Command

Input Data————————————————— >

=] 10

HRESNBIERANSPIE A

AN aWAWAWAWAWLWAWAWL WA
o ) g [

(
)
MSb

{
)
LSb
bQ[oy/s! g X cvorr ) (s G

(
)

MSb LSb
Dayso (« (o DD( ook Yo Xj‘k
Latency

|¢———Command——p-|}t—— Cydles — |4 Read Data——————————————— |

<

~T

-

T~

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

= 11

Datasheet

WEESHEANSPHENNES (MHIER)
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512Mb/1Gb SEMPER™ [AJ{Z1E & 2%
J\&#0, 1.8v/3.0V

Infineon

EOR
« U UMY
Cs# /
J_\ ‘()() ()() ()() ()()
MSb LSb MSb LSb
oo ———{ Y mom B ]
DQ[1YsO ()() ()() ()() Dol% A ‘
)-170ommand4>+<7Addressﬂh—%ﬁ&?—*iRead Data———»|
= 12 BAHESMMAMNRSPIREZia (ERItLIER)

VAR AWAWAN A WAWAWAWA
cs# J /

(( (( (C

)J b))

LSb MSb LSb
DQ[O)/SI 4< cMD [7] XjD( cMD [0] ‘?S;R Xj f?s"‘?"]‘ r(
Doyt A+n
[U]

|«——Command——}¢———Address——»|¢———Read Data——

(( (C
DQ[1)/sO Y'Y M)

B 13

BTt N\RSPHREZi (ERtHIER)

High-Impedance (¢ (¢ («
Dao)/SI S "y )y
MSb LSb
(( Dout A Dot A \/ Dour A+1 Dou A+n
D O
|««———Start Delay- Read Data——————————— 9

=) 14

Datasheet

HHELHBEERYIN sPI 55 (AutoBoot)
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512Mb/1Gb SEMPER™ [AJ{Z1E & 2%
J\&#0, 1.8v/3.0V

EOR

2.3.2 J\&IMSEO (J\L&. 8s-8S-8S F1 8D-8D-8D)

o« A\
CS# /_\ /_

MSb LSb

. cMD cMD
oarro

|«4—command—»|

& 15 WHIE<SHIAN Octal SDRIEH

CK / \
cs# /_\ /7

MSb LSb
oarre, ————( 75 X 09—
|-«—Command—»
16 HHESHAMW Octal SDRIZH
Datasheet 16 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [AJ7Z7Zfif 2=

J\&#EO, 1.8v/3.0v mfineon ,

EOR

EERVAVAVAUAUAVAE
A r

MSb_LSb MSB LSB
. CMD CMD ADDR ADDR ADDR ADDR
DQ[7:0] 4( [7:01 X [7:0] )( [31:24] X [23:16] X [15:8] X [7:0] )_

|4«—Command—»€———Address————»]|

& 17 BEHESHMuE R Octal SDR £4

« ] ]
N N

MSb LSb
. < cMD cmMD ADDR ADDR ADDR ADDR >
DQ[7:0] [7:0] X [7:0] X [31:24] X [23:16] X [15:8] X [7:0]

K*Command—*iAddressH
= 18 BEESMMuENG Octal SDRIEH?

VAN AVANAVAVAWAL AWAWAE RWAN
Cs# ﬂ (}() [

{(
)
MSb LSb MSB LSB
' D oD ADDR 1 aDDR1 |/ ADDR2 ADDR 2
DQ[7:0] — < 7:0] X 7:0] X 00 X 0o )( 00h X 00h X B1:24) thx 7:0] X (31:24] XjD 7:0) >

—Command—s-a——Address (0+00000000n)——-}a—— Input Data —*—(E'"p”ma‘a —

Start Address) nd Address)

Bl 19 HRESHE N HAMALE Octal SDR X4

S e U e U e U o U e
e[\ .

MSb_LSb MSB ,, LSB
. < ™MD D) aoor1 \\ aoor1 \ Aoorz \( ApoR2 >
DQ[7:0] [7:0] X [7:0] X 0oh X 00h X 00h X 00h )( [31:24] % 17:0] X [31:24] “ [7:0]

|—Command—p-+&——Address (0x00000000h)— -+ _MPULDAtE o) g (Elr:]c'i)uAt dEc)i?é:s)H

(Start Address)

(C
))

~ I~
-~

Gl

& 20 HEESHR MM MALLE Octal DDR f£4

AR
2. (EfE At NI MESRI/\LX DDR B, HIUEAT LSb 162 AT,

Datasheet 17 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z 77 fif 2

J\&3#E0O, 1.8v/3.0v mfineon ,

ZEOBLR
CS# _/_\ /-
MSb LSb LSB MSb LSb
ep— 'y )(j[}( o ) )(jD(
|«¢—Command—»}¢————Address——»] Input Data———————»]
& 21 BEES. thitfBIER AN octal SDRE A\ &H

=S e W S W e W S U o W
. 5

MSb LSb MSb LSb
. < cMD cMD ADDR ADDR ADDR ADDR Dy A+l D A+n
DQ[7:0] [7:0] X [7:0] X [31:24] X [23:16] X [15:8) X [7:0] [7 o] [7:0] ij

|<¢—Command—#e#———Address————»}¢—————Input Data—— |

= 22 AB1ES. HuFABIEM AN octal DDRE A fFH§

« T
cs# _/_\ /i

MSb LSb MSb LSb
. ( cMD cMD ADDR ADDR ADDR ADDR DA )
DQ[7:0] [7:0] X [7:0] X [31:24] X [23:16] X [15:8] X [7:0] X [7:0]

Input
l— — —  »e
Command Address Data"

= 23 HAES., it B FHHIEBR A\ MOoctal DDR B\ EH

AR
3. (EfEAMA I NBI(ESR]/\£L DDR ES A, HuIERY LSb 1822 AT,

)

WIEFAR 18 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z 77 fif 2

J\&3#E0O, 1.8v/3.0v mfineon ,

EOR

42,5 Cycles®
cs# _/_\ (« « (« ¢ /

(
)7 )7 )J )
Msb LSb MsB

LSB MSb LSb
. cmMD cmD ADDR ADDR (( (( [ Do A Dour A+n
DQ[7:0] 4( [7:0) [7:0) [31:24] Xj) x (7:0] } )7 ) \ 70 >< ” )< 7:0) >
/L /
0s | ) N

PreDrive '’

|—Command—m-}e———Address———m-|-——Latency Cycles——<¢———Read Data———>|

| 24 fEFAE<SMMLHEA NN Octal SDR IRENEH (FHIER)

o« [\ \J gﬂm [~

Cyl
cs# o\ ( (« («
) 17 )7
MSb_LSb
D T A+n
/
Dsl \ﬁlprsnrive (
1/ ]

. ™MD D ADDR ADDR ADDR ADDR S
DQ[7:0] _< [7:0) X 7:01 X [31:24] X (23:16] X [15:8) X (7:0] >_S(’_
j«—Command—»¢———————Address————|—Latency Cycles—®-«¢—————Read Data———————b>|

& 25 BB K Octal DDR IEENEH (BAHIER) o

SO T s S P VI W
s ‘\ 1472 5 Cyc:lt(as—b (]() F

MSb LSb MSb_LSb

LSB
. MD cMD ADDR ADDR ( Dour
oarre ——( 7% X &% X & in X ) > 5 ?
DS I \\ \) \_Pre Drive ((}_/—\_/_
)) )) ;

[<¢—Command—#}e#———Address—— - ¢———Latency Cycles—P—Read Data—#|

| 26 fEAESMMAENG/\Z DORIKENEHE (AHIER) ©

AR
4. TEfE At NBYIEST/\£% DDR S5, HIBEAY LS 168 AE,
5. 3%ENENO CRC (TBIRTTRIRHL) SN/ \£k DDR,

Datasheet 19 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z 77 fif 2

J\&3#E0O, 1.8v/3.0v mfineon ,

EOBLR
« A\ NN
=) g g /
i MSb LSb
DQ[70) w] {6 &S XjD( “ra
it‘h} |« Start Delay—————p|«¢———————Read Data————p|
27 BEHEBIERFTIM octal SDR 5% (AutoBoot)
SN e VY e VY A W
o /_\I ()() ()()
! MSb LSb
DQ[7:0] : i ( Da X e XjD( Do Ao
08— ) T\ —
L;Sb«f |« Start Delay——————»/¢—————Read Data——————— |
28 BEEHEEHIERFYIM Octal DDR 54 (AutoBoot)
Datasheet 20 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [AI7Z7Z (i 28 o
J\&3#E0O, 1.8v/3.0v mfmeon |

EOR

2.4 HF2Ron 2 AN

ABC#_N_[#:#]

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

Register Type
N = Nonvolatile
V = Volatile

0 =0TP

L—— 4 Characters Register Name

& 29 HirdEanI A
ABCDEF#
L»Number (if applicable)
——»6 Characters Register Bit Name
& 30 HiEas a2 XN

2.5 mSERmRAN

ABCDE_# #

]| Loaa

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

Datasheet 21 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [AJ7Z7Zfif 2=

J\&#EO, 1.8v/3.0v mfineon ,

ok == (8] AR

3 Hoht == 8] BR &Y

HL-T/HS-TRFIZF:F240M 320 (4FT) #bhk, LZIF512 MbERl GbAEMIEE . 4 Tt F
BEiZSUE % 4 GB (32 Gb) Ayithhit==ia], AT LUEIN B NBNRVED B F 178 R ELUthit FHi%m, ¢
FWr] LIEASIRAEREH N (EN4BA_0_0) FIIEBH (EX4BA_0_0) 4 FTthHER,

SEMPER™ Flash
Memory Array
(512Mb [ 1Gb)

IDs

SFDP

Secure Silicon Region

Registers

& 32 HL-T/HS-T Hiuht %= (5] BR & A

3.1 SEMPER™AF I\ 7l 85 77 il P55
WEXFHES T ENRXEIRND NRETHRZ AERX,
HL-T/HS-TRFIBXK 532 #55 LU T I :
v 512 Mb. 1 Gb Z#¥ 256 KB fi— B Xi%EIN
v 512 Mb. 1Gb E&RBXIEM
- ¥R 32 1 4 KB BIXA 1 1 128 KB X ERE Attt == (Bl TRER SRR ED, HRFTEBXIIH 256 KB
- Huht =S BRI TRERAI BRI B & 16 1 4 KB YRR R XA 1 1 192 KB X, HARMERBXIEA 256 KB

FCEF 7N E FFE3PHNBEEMIEFNM YA S ZHFFHL-T/HS- TR R B X RIED, &
ZERIFENe2m “FF’" .

Datasheet 22 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [AJ7Z7Zfif 2=

J\&#EO, 1.8v/3.0v

ik =S 8] BR Y
=8 256KB4E— 8 X3tk BRSS!
S28HLO1GT and S28HS01GT S28HL512T and S28HS512T
Sector size Byte address range Byte address range
(KB) Sector Sector (sector starting ad- | Sector Sector (sector starting ad-
count range dress-sector ending| count range dress-sector
address) ending address)
00000000h- 00000000h-
SA00 0003FFFFh SA00 0003FFFFh
256 512 : 256 :
07FC0000h- 03FC0000h-
SAS1L O7FFFFFFh SAZSS | 03FFFFFFh
E .

7. EE%: CFR3N[3] =1,

®R9 SRS ECE=1+_"1" 4 KB BXH 256 KB i — 3 X i}t BR 5 15
S28HLO1GT and S28HS01GT S28HL512T and S28HS512T
Sector size Byte address Byte address range
(KB) Sector Sector range (sector Sector Sector (sector starting ad-
count range starting address- |count range dress-sector
sector ending ending address)
address)
00000000h- 00000000h-
SA00 00000FFFh SA00 00000FFFh
4 32 : 32 :
0001F000h- 0001F000h-
SA3L 0001FFFFh SA3L 0001FFFFh
00020000h- 00020000h-
128 1 SA32 0003FFFFh 1 SA32 0003FFFFh
00040000h- 00040000h-
SA33 0007FFFFh SA33 0007FFFFh
256 511 : 255 :
07FC0000h- 03FC0000h-
SAS43 O7FFFFFFh SA28T 03FFFFFFh
E .

Datasheet

8. EE%: CFR3N[3]=0, CFRIN[6]=0, CFRIN[2]=0o
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512Mb/1Gb SEMPER™ [AJ7Z7Zfif 2=
J\&#E0, 1.8V/3.0V

ik =S 8] BR Y
10 TRERESECE 32 1 4 KB B XA 256 KB 4t — s X it s1E AR5 )
S28HLO1GT and S28HS01GT S28HL512T and S28HS512T
Sector size Byte address range Byte address range
(KB) Sector Sector (Sector starting Sector Sector (Sector starting
count ad- dress-sector |count range ad- dress-sector
range end- ing address) end- ing address)
00000000h- 00000000h-
SA00 0003FFFFh SA00 0003FFFFh
256 511 : 255 :
07F80000h- 03F80000h-
SAS10 07FBFFFFh SAZ54 03FBFFFFh
07FC0000h- 03FC0000h-
128 1 SASIL O7FDFFFFh 1 SA255 03FDFFFFh
07FE0000h- 03FE0000h-
SAS12 O07FEOFFFh SA256 03FEOFFFh
4 32 : 32 :
07FFFO00h- 03FFFO00h-
SAS43 O7FFFFFFh SA281 03FFFFFFh
p=

9. Bd& . CFR3N[3]=0, CFRIN[6]=0, CFRIN[2]=1,

&1 BAEE 2 [RE75 1M MITRE 4751 4 KB FR X HIHEBR S 110
S28HLO1GT and S28HS01GT S28HL512T and S28HS512T
Sector size Byte address Byte address range
(KB) Sector Sector range Sector Sector (Sector starting ad-
count range (Sector starting count range dres.s—sector
address-sector ending address)
ending address)
00000000h- 00000000h-
SA00 00000FFFh SA00 00000FFFh
4 16 : 16 :
0000F000h- 0000F000h-
SALS 0000FFFFh SALS 0000FFFFh
00010000h- 00010000h-
192 1 SALE 0003FFFFh ! SALE 0003FFFFh
00040000h- 00040000h-
SALT 0007FFFFh SALT 0007FFFFh
256 510 : 254 :
07F80000h- 03F80000h-
SAS26 07FBFFFFh SA270 03FBFFFFh
E .

Datasheet

10?@6%: CFR3N[3]=0, CFRIN[6]=1o
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512Mb/1Gb SEMPER™ [AJ7Z7Zfif 2=

J\&#EO, 1.8v/3.0v

b= B BREY
®11 BAEE 2 RE+73 M MIRER 751 4 KB B Xtk BREf 001 (£2)
S28HLO1GT and S28HS01GT S28HL512T and S28HS512T
Sector Byte address Byte address
size (KB) |Sector Sector range (Sector Sector Sector range (Sector
count range starting address- |count range starting address-
sector ending sector ending
address) address)
07FC0000h- 03FC0000h-
192 1 SAS2T O7FEFFFFh . SA271 O3FEFFFFh
07FF0000h- 03FF0000h-
SAS28 | 07FFOFFFh SA272 03FFOFFFh
4 16 : 16 :
07FFFO00h- 03FFF000h-
SAS43 O7FFFFFFh SA281 03FFFFFFh
=

10. BBE . CFR3N[3]=0, CFRIN[6]=1,

XEZFEARANITBXENSZNEBRE, B—EhSTERBHRTIH. FIE 4 KB BXHIUEEER K
XXXXX000h-xxxxxFFFho P 256 KB 3 X #FEEY 9 xxx00000h-xxx3FFFFh. xxx40000h-xxx7FFFFh. xx80000h-

xxxCFFFFh BY, xxD0000h-xxxFFFFFh,
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ok == (8] AR

3.2 ID3h41E 3]
BN MIE KW D BCLATIER . SREFIME—IRIR:
v HERARIREH JEDEC HER (W 94) o

v ZFARIRA Infineon HFE (WF94) o

v 64 LEAFIME—4R S (L T ME—231F 1D ULF[EIHY 8 DF T, LkME— ID AIBIEI A AIRNFYIS, %F
SIS TS ERH—R (&R 95) -

BA X D EXMEEE, B ReEdRHAN RS F ARl REUXE DR R AR EM

o ZMbhE == iE] PRI EIER R IR EE.

3.3 JEDEC JESD216 SFDP &¥|g]

SFOPARERME T —M—ERHG %A, EARSARRIITELREPREDZBITRENFEREERNIIEE
MHFE. TERGRGAIUERXESHRKR, DUATFHRFNRAR, LENTRBIINEE, SFDOP Miite
B8 — MBIt F ARk, FAFARIR SFOP BIREHWH NE N SHIRMIE . SFDP k=S alH
RERR, WTFEERAZRIEN (MTRIOER3) o

=12 SFDP itk BREYHEIR
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 =S a]

B HS/L-T KSR S A —1 1024 F MRS FMERXE, BIoTPiilt=S(aE], Ziit=E5E
NEFENFMESETIR D . SSRXED A 32 MR RMHE. 32 FHXFHKERN XK,

EMEHENEFFIARY 32 F X!
&R 16 NMFETEE 128 (UFENE. HZFENEBTEST N, BRIER, ERZIHEZRE PRGERR ITE.

BRI ANFTRET A N ReKERME— ST (B8324) , —BRHgER 0", ERIKA
PrLEERE N, RIS

' FRE EfthF TR E.
FRXIBEMERCORE BSWIRRR, H AR THEINOKAESIERITRE,
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®13 SSR 3thit BR 5
. 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 :.O

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 T

Tt ATEE HS/L-T RYITFESRSBMNETAN, SRESHETHIRSH—NEFESET. FF

BT TE BYHE L M7 1R)
& 14 Bz PE A A HFERAMIRS,

K14 BFEEMU SR
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[T7:0],
Configuration Register 1 CFRIV[7:0] 0x00800002 0x00000002
, . . CFR2N[T:0],
Configuration Register 2 CFR2V[7:0] 0x00800003 0x00000003
Device . . . CFR3N[T:0],
Configuration Register 3 0x00800004 0x00000004
configuration & & CFR3VI[7:0]
. . . CFR4N[7:0],
Configuration Register 4 CFRAV[7:0] 0x00800005 0x00000005
. . . CFR5N[7:0],
Configuration Register 5 CFR5V[7:0] 0x00800006 0x00000006
Interface CRC Interface CRC Enable Register |ICEV[T7:0] 0x00800008 N/A
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K14

BiFes b pReY (42)

Function

Register type

Register name

Volatile
component

address (hex)

Non-volatile
component
address (hex)

Infineon
Endurance Flex
architecture

Infineon Endurance Flex Archi-
tecture Selection Register 0
[1:0]

EFX00[7:0]

Infineon Endurance Flex Archi-
tecture Selection Register 1
[7:0]

EFX10[7:0]

Infineon Endurance Flex Archi-
tecture Selection Register 1
[10:8]

EFX10[10:8]

Infineon Endurance Flex Archi-
tecture Selection Register 2
[7:0]

EFX20[7:0]

Infineon Endurance Flex Archi-
tecture Selection Register 2
[10:8]

EFX20[10:8]

Infineon Endurance Flex Archi-
tecture Selection Register 3
[7:0]

EFX30[7:0]

N/A

0x00000050

0x00000052

0x00000053

0x00000054

0x00000055

0x00000056

Infineon
Endurance Flex
architecture

Infineon Endurance Flex Archi-
tecture Selection Register 3
[10:8]

EFX30[10:8]

Infineon Endurance Flex Archi-
tecture Selection Register 4
[7:0]

EFX40[7:0]

Infineon Endurance Flex Archi-
tecture 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[7:0]

0x00800067

Error correction

ECC Status Register

ESCV[7:0]

0x00800089

ECC Error Detection Count
Register [7:0]

ECTV[T: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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+&14 BFFaSutERgY (£0)
Volatile Non-volatile
Function Register type Register name component component
address (hex) address (hex)
AutoBoot Register [7:0] ATBNI[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;g?r Erase CountRegister | ggcyy15.] 0x00800092
Sec.tor Erase Count Register SECV[23:16] 0x00800093
[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 .
Protection and | (Persistent Protection Block) PPLV[7:0] 0x00800098 N/A
Security ASP Password Register [7:0] PWDO[T7:0] 0x00000020
ASP Password Register [15:8] |PWDO[15:8] 0x00000021
ASP Password Register [23:16] |PWDO[23:16] 0x00000022
ASP Password Register [31:24] |PWDO[31:24] 0x00000023
ASP Password Register [39:32] |PWDO[39:32] N/A 0x00000024
) ASP Password Register [47:40] |PWDO[47:40] 0x00000025
gg‘;ﬁfttf” and  [4Sp password Register [55:48] | PWDO[55:48] 0X00000026
ASP Password Register [63:56] |PWDO[63:56] 0x00000027
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4 S

4.1 Bt E

HL-T/HS-TRF & E B 7 iE25 555 NEAE £ B ER N TUX PR $RA5 RS2 5 s8R NN IE, $A)S,
1% ECC RS A FiRBURERRIBIMEERAMFNL (B, ECCET 16 FTEUIBR(L, 16 FTHEIERNAIREK
MEEIB NEFFHEEE 128 LLIFMIATILH#HITENE (EEFEFZRE) , 8BRS 8 U5
IECCHR B NEI EERGIMA AR WFES SR D . ARESRIREUEEREIEIECCE R,
BURRAINM 1 EERHUEHRIGRECCIZIEL E, 16F NEHIBR IR BRECCR/NE NFHLE,

47 16 FHHIERUPERFZESHRENIIEN, TENECCRENMMERUNEE, NRMKEEFH
MEBIERIZZIERNBIRES AT, EREEE, WIZEESUNECCHKER, HE 1 HSHECCERUR
WEN, FEBXEMRRESREBERIZEIERALE A ECC I8k,

XEZWAR AFHNBHEE. TRBECCHFIEIER TS M EURRMAE N —XERIEXMHATE N2
ENEIERISEEE, FENEEIMARTRF AR MES (EXMERT, ECCREER) X
MABEREIE B (IR Z R E NS TRIEEA S # LA mBy A

Memory Array
Data Unit 0I (16 Bytes) ECC Colde(s-bit)
Programmin 0|1 14|15(0(1|2|3|4|5|6|7|0
gBuffer o
- N
: : ECC
. . Disable
ECC < > ' '
(] ]
(] ]
. Data UnitNI (16 Bytes) ECC Code(8-bit)
Read -
Buff
uffer o1 14|15(0(1|2|3|4|5|6]|7|0
\.I./
ECC
Disable*
* 9" ECC Code bit in case of 2-bit Error Detection Enabled
= - e ——
& 33 16 FHECCEIR L AL R G

SEMPER™ NOR [AfZRRIAECCEEE A2 4F 2 LUFHU IR N, FULECER, FREIBRMUA 1 L UEEIR
BEIE, FHBEEMA 2EFAEIREBAONHIRSG ., 16 FTEREMIEIEEE 9 LbAFAI14 560 LUHTT 2 EbiF(L
BRI, HEMA 2 LFUEIRONEY, RAFNE—#HEET (TBkR) #1TFTE A, FLEH
ZRENIZE, XBESHENBEIR. B ECCERM 1 EAFA IR MERA 2 LIS BRI, kM2 LE
BRI EEIRMMERN 1 LRI RN ERFEMEY PTG BT . HNTECCIERE, FIEHMALE
%iqﬂﬂgg{;ﬁ );*'?XWE’J%&#E#@K%O MNRERBBFRESANSIENBE R TERECCIER, NESIRBUREES
£ A:EX Y ’?i- s o
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4.1.1 ECCERIRIREG

LIMBIECCHIRE, BRMAFTUALERARE

+ ECCHUBEB (IR IRIEIR S (IR 1 EAS(IT0 2 LUASMISIRAORTS

+ ECCRA B RIZMHE DRECCERHE A LR LA (IS LA (SRR

+ ECCHUHBIR B 77 8K PORSL E 11 S B B B0 7F (S8 T BN ERIE 5 — N ECCHZBOHIAL (1 B
+ ECC S5 MIHAR 28 2R TIRANT AZ e SRR 85 (i th & 4 1 LA 2 LA SRR B

o R (INTH) AU, LUSTIEREAGRRIIE 1 (15 2 (15538,

4.1.1.1  ECCEURHIRE (EDUS)

v BB R A FRIECORSHSELAFMECCEIR R URSIR M,

v ECCREIE I HT S U BIERMUMECCKTS, ECCEUERDPRSHNAB NSRS FATEFRIERE
B, BEFEEHEMNILERUEIR. NEIA2SUEIR. SE A ZBIERRAUMNECCETEL
WER.

xR15 ECCHUBRIRE
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
ccceror CPRA) 1), the ECCOR i wil o
EDUS[3] |ECC2BD |bit Error V=>R 0 o P o ﬁ(. g
Detection Flag yte programming or itwa Ingina
data 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] |RESRvD |ReservedFor 1y __ o 0 This bit is Reserved for future use.
Future Use
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& 15 ECCHUBRAIRE ()
. Read/Write Factory
Bits Field Function N = Non-volatile| default |Description
name V = Volatile (binary)
This bitindicates whether an error was
ECC Error 1- corrected in the data unit.
bit Error B . .
EDUS[1] |ECC1BC Detection and |V=>R 0 Selection Options:
Correction 1=Single Bit Error corrected in the

Flag addres;ed data unit '
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.

EDUS[0] |ECCOFF |Data UnitECC |v=>R 0 Selection Options:
Off/On Flag 1=ECC is OFFin the selected data unit
0=ECCis ON in the selected data unit

Dependency: CFR4x[3]

4.1.1.2  ECCREZFTFZE (ECSV)

v 8 LEAFIECCRB T 7Rt B LRECCES HE (/5 1E FIRENHAIE] 1 Lb4F(I5K 2 EEAF A EEiRAVIRES.
ECC KABFFEBRAFPURENIEZ KM, FIEEX NI EE S RN RIEF L, XL
UIRRRIAR S ZBREH BRI,

+ AJLLEIE Read Any Register an 3R 1518) ECC IR EH 785, ET Read Any Register BY ECSV BIIEHRF 515
BN
- FERERIEEURIE MATEIET BN EIE

- ECSV HE3 B H
- ECSV @i Read Any Register S LB LXEE. EMHE M URIEMECCEHITRES,

» ECSV J@iIPOR . JEDECHRITRESRHEMESIMY. B /AEFEMSBERRECCREE IR IER B,

4.1.1.3 ECC iRt #53X (EATV)

o — 32 U FESATEIRANEREESE MY B cHRiE & B BIECCHIRBY SRIE AN ECCERE B
fithit, {X¥EPOR . BHEMFECCER. EMFREBEIMNE— MEERECCEIRER (“X 2 tbiF”
5“1 EbASER 2Lbi5M”, BURT CFRAN[3] ki) BIR9ithit, EATV H1FeS(XIEIREVE AR EH,
EATV HFER B S10N RN HEiR0T G0 a0thit, SEEM A REH AT HFSR TR Y aitil, MR
FHOMB)EEIRFATERYIITT 16 FHECCEIBENIN, WREHENIEEURIERRETE S NECCEURERAIF
RIMMEBIR, NIXTE EATV HTEESFHIRE —NRMAYECCER NI AL,
LS IR MR B A BRE—ECCE M B NZ XY, ZECCEMIMECCHEIRICNWER, At
ToEIR B SR F B TR Z Mk,
WECCIRESETFER (ECSV) bb4EfI 3 88 4= 1 BY, HHERSER A GG %L,

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

' BFRECCRESFHF281% . PORSLJEDECIS SN /MMM E U BMRIHBRT TS,
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4.1.1.4  ECCHEiRKMIT%428 (ECTV)

v — PN 16U FER A T IHEMINTERES BN ERRT & £ V1 ELAF I S LU A SR IRV IR 2, RBEEMSIF
PRI IR S BREE IR RSB, ECTV HERNEIRIEMEREE T, 2B ECCIREE/mA
SN ECTV 1788,

16 LUAFAISEIRIC MBS IE AR L BT FFFFh, PATT, ECCIMTEHRSERIRIER,
B FEEESIERURIERRE], HME 1 b4FE 2 tHISMIAIRY, B RIsEa ke, FHBE1F(ES
SRR IE I BB H IS AR ETE DQ 55 £; BINEAHEEIRNEINUER TEEHIT
M, BEICcS# MERNFEF,
EiE a2 EwHHEE, N FEAMERNENIRRMA, UTA—1MEIR. S MEBERESHE MR
PURRAIMITREL, WRZMERG S EFRIFNESEIRNERSIERA, WERIEEZEIERA
BY, fEiRITHERESRIBIE,
Y 2 IEUEIRRNREBEBER—HURREMETE NZ XA, ZEIREMNECCHEIRCNIGHEEA,
AL FEEIR B T ELEE IR

+ AJLUEFE Read Any Register An <% 3Ri%2EX ECC $EiRIQ M1 EM28 T 728

» ECTV H1F287EPOR. JEDECIE S MY/FEH/ MBI E FERBRRECCRETEFSINE(LNI 0o

4.1.1.5 INT# i

o HL-T/HS-T 3245 INT# 35 1, LimEERGen i/ RN EFESESERNERETES. BRAUR
INT# 35S IEEENTEUTERTHIRNER (KBFE) KE:
- #ME] 2 {3 ECC FRIR
- ¥ 13 ECC FRIR
- MITEBRR SR B BT
INT# 3IBMIAE BGA HEEEIA, MRIERTIEESEE (NCY) 5], b INTH it (EEARSBF)
EfERERY, PHTECEFFERMENEREHAIadfEae, LUb& INT4 b5 M ENSEFEIREFHET

RETIRS T 788 (INSV) #5R B LRERR INSV IR R £ B ERERAEE 1.

WRMEERE, W INT# SIS EREFRESHNMNESBEFEEARET, —BEIFRFIH INTH BT
NERBTIRE, FAILUREY INSV BFESERAEMMNABEHSRHT ZE M4, POR. BHEM. RHE
fii. DPDIRHEY CS# 55 EMIHAIEIRY INT# i IRE T Ko

o BI LGB SPIFD/ \£&3% RV “Read Any Register” a2 [ 513/18) INCV 1 INSV, 1833 Write Any Register p <
FE5ImE INCY B NNTE/ \ & O 221,

o AJLAER LU A AR INTH i iF RS BT (BN LR BfRREISBT)
- B 1 INEE P RECE S FESE 7 P, RXHE INT# B,
-FEINSVIBEMHAEESHENMUE @IEANL , MEREEBIMNBE4HSHMETHRETE, F
INT# 3 IREIEEBF 28], INSVAFTERETEBAR INSV LA E i,
- B CSHIESENL. BMHEAL (RESET#={KEF) FPOR, INT#IEEBEREIZIFIA (BA. &)
KRS BRZEPMEEFTFRNRIN FTEFREZER) KESREEHGEIFMPORE ILFIE HBTEK,
- ECC EEARECCREF FSHR | INTH HFEANSTBEFERS,
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4.1.2 ECCHHXBFEEMaSEE
16 ECCHERXEFES(NGSER

Related registers

Related SPI transactions

Related octal transactions

(see Table 81) (see Table 82)
Configuration Register - 4 (CFR4N, CFR4V) (see Read Any Register Read Any Register
Table 58) (RDARG_C_0) (RDARG_4_0)
ECC Status Register (ECSV) (see Table 64) Write Enable (WRENB_0_0) |Write Enable (WRENB_0_0)
. Write Any Register Write Any Register
ECC Address Trap Register (EATV) (see Table 65) (WRARG_C_1) (WRARG._4_1)
ECC Error Detection Counter Register (ECTV) (see |Read ECC Read ECC
Table 66) Status Status
(RDECC_4_0) (RDECC_4_0)
Interrupt Configuration Register (INCV) (see Clear ECC Status Clear ECC Status

Table 74)

Register (CLECC_0_0)

Register (CLECC_0_0)

Interrupt Status Register (INSV) (see Table 75)

4.2

F K& Endurance Flex 2% (A E19%)

%% Endurance Flex 2215 iR 18 170825055 X D N BB B ST A MK IR FRE N B Xig, =¥
)& Endurance Flex Z2MES A MK LI #39%, HRS N/AZRBEISS 2 HENESE MG
X, @EdEERENBRINERER, RS T 284 &%,

MZR¥ L&, %K% Endurance Flex 2 A HIE B ZE T EERXEYIEB XSS, E3H4HY
FEREGEEN, EMESAENT, WREHFEYERXMNE N/AZRELNISS DR, Z5EEY
IBMIREHE BEEMEET ANNEREMEESMEYP, ZMEFERIRB X EH. JIRFRREN, Sk4E
BX 33,

3 X% Endurance Flex 2R EMMAMXIEERE/INSE 20 NEX, AT EERE KEHIERZEHE].
SHAMHE NI Z EREREYE, 7T HEMEFHHAREN, B RANRESFIEBRXIEENS
AN, ERMEYENN—E9S, HEREETHAFIIREZER, XOAMEHIARZABETI 9K
MK, SNXIFEHYAIEE KRR E B S A M,

34 BERY Endurance Flex 219, ERR T ETARBXZEMWH AT REXE,

AR 4KB BXAREFE K ZE Endurance Flex ZEH89—EB 570
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Option - 4KB Top

Memory Array

4KB Parameter Sector

O O O

4KB Parameter Sector

xKB Partial Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

O O @)

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

REGION 4
(High Endurance)

<«—PNTR_ADR 4

REGION 3

<« PNTR_ADR 3

REGION 2

-« PNTR_ADR_2

REGION 1

<« PNTR_ADR 1

REGION 0

Option - 4KB Bottom

Memory Array

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

O O O

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

xKB Partial Sector

4KB Parameter Sector

O O O

4KB Parameter Sector

REGION 4

(High Endurance)

-<+—PNTR_ADR_4

REGION 3

<«——PNTR_ADR_3

REGION 2

<« PNTR_ADR 2

REGION 1

<———PNTR_ADR_1

REGION 0

& 34 Endurance Flex Z2fa8ER
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infineon

Option - 4KB Top & Bottom

Memory Array

4KB Parameter Sector

O @) O

4KB Parameter Sector

xKB Partial Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

@) O O

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

xKB Partial Sector

4KB Parameter Sector

@) @) O

| 4KB Parameter Sector |

REGION 4
(High Endurance)

< PNTR_ADR_4

REGION 3

<« PNTR_ADR_3

REGION 2

<«—PNTR_ADR_2

REGION 1

<« PNTR_ADR_1

REGION 0

Uniform

Memory Array

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

O

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

REGION 4
(High Endurance)

< PNTR_ADR_4

REGION 3

<« PNTR_ADR 3

REGION 2

< PNTR_ADR_2

REGION 1

< PNTR_ADR _1

REGION 0

& 35
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S1k

;E 17 IZiEEES(HL 12,13, 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 1558 TR AL SUEE LU R -
festua hab>Fe5t#3 ik
Fe 543 itk 5 5t42 ik
Feftu2 b5 541 ik
12. 4KB BB X HEBRTE I
BEREFFEXRNB[H LENEESFIEMAMMKIUERENEXIE, —BEEERHK, B8
Bl
14, R fAEHA XN ED A 20 MBS

4.2.1 g 1. BAMAY - E—SRAKEXIE
WET7 256 KB RIXIISENEMIA M, FTSSMSATAM. /8 Endurance Flex 22HISsHARBAE B
EENSHA M. BATHAKETHA RS NE18FRo

®18 BRAMA A ER Endurance Flex fE$HE
Pointer # | Pointer Region Pointer Global region selection | Wear levelin
address type enable# GBLSEL enable WRLVEN
EPTADN[8:0] ERGNTn EPTEBn
0 N/A N/A N/A 1’bl 1’bl
1 9'b111111111
2 9'b111111111
3 9'b111111111 I’bl I’bl N/A N/A
4 9'b111111111
=

15. XMW E iZ e I BIARL B

ECE 2: MR R - — MKBIRE R B N iE KisH — 1 aEmA
M X 32

A3 Endurance Flex SR HIAR KL D KEBRENEHBMAEBR XK. KiE 0 EXAKBIERE,
16 PTREXAEM. X1 EXABMAL, B 240 MEK, R19ETRTHMEEENETURIRE, €
XBiEHH M ERETRENXITHE,

4.2.2

=19 3ETK& Endurance Flex Z2#af5sHi0 5 E (MXEHEE)

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

0 N/A N/A N/A 1’b0 I’bl

1 9’b000010000  |1’b1 1'b0

2 N/A N/A

3 9’b111111111 1’'bl 1'bl

4
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4.2.3
20

Endurance Flex {HX FES M SEH
Endurance Flex {H X FEFER(NHTHR

Related registers

Related SPI transactions
(see Table 81)

Related octal transactions
(see Table 82)

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
Selection Register (EFXx)” on
page 116)

Write Any Register (WRARG_C_1) Write Any Register (WRARG_4_1)

4.3 [ CRC

EOCRCX EE 5234 Z B ABIT I TEAIIECRCIHE, RIMZREENTEMY, CRC (BHIIFERE) &
—MEIRICNEE, BRATFIRECNRAEIENEINEN, #O CRC (BHFRTRRKRE) RiFE2—MEEIEN
(ICEV[0] - ITCRCE) o

HL-T/HS-TRIRIRERRVZEOCRC (BIFURRK) FHiAFTE R T EIERIWIECRC (B TTRRLE)
RIEFHREVE HRVIRIE. BAHECRC (BIFRLE) REGELERFEERREEED CRC (RIFRIR)
82 F%5 (RDCRC_4_0) KiREXRY, IHEHMREEESIECSHAREFRIFAEHSERRNE, B
2. HuERIERE, XM CRC (B TTRKIE) MIREMEUEENH—RTINBSERESPERN.
ME—RIRBIE, MVLITERNEIEA/NCRC (BIFRLR) RIFMHIVNF 234,
EEEGTIER—an 2 EREFT LITE CRC (BHRRKRLE) RWE, EEMERE, TETLURISEGITE
HEY CRC (B UARRL) REE, HEESESHITILR, MRALE, TEAJLEEEETENGE
o

e WMWY
oo 1\ M/ —

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

CRC32 and the Checksum is updated

Read Transaction Program Transaction

Address
(32 Bits)

CRC32 - Equation
OO0 000 000000000000 ®

CRC Read

ik

36 CRC (BHTTHRIKE) iHEHR
AR
v £ CRC AL FIE R, IRE2EE CRC RIEEHEHVIA CRC KIUFEZ T,
-CRC32 %Iﬁ:_l:t X32+ X28+ X27+ X26+ X25+ X23+ X22+ X20+ Xl9+ X18+ Xl4+ Xl3+ Xll+ X10+ X9+ X8+ X6+ 1
v TR ZIERICRC (BIRTTRIRE) BIRFEZ I AR R
v 30O CRC (FEIRTTRIRGG) 1235/ \ £ DDR ¥
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 EUUTFRET, #OCRC (B TRIRE) RIGERKEE S OXFFFFFFFFh:
- POR

- BFEAL
- RIFEAL
- CSHES B
- BEMEO CRC (B IRRE) A

v NRE IR

AR

 IMRESAFWIE L ZRIPLEen 212, BNEQRAIBUH Cs# AASRABIELINKE - (R EIE TR
#ITA CRC (B TRRL) RIE, EFABRFRIRIE HEMAEOCRC BRTRRR) B, 6
ERAEME. JFP LA 2125,

» BREFMEAZS KRS ST EFRZA0RIUED CRC (BIFTRRL) &, HERNERSKIERSE
FREET, BREOCKRC (BRTRRE) E

v ZRO CRC (EHTRRYE) HKEMAN, #0O RC (ERTRRY) BEREXEETIHE. BEREA
10 CRC ThAEZ ANEENE N CRC F7es, FHIEMERERERM CRC WNAERERIRENED CRC HiFds, LB
AL CRC I EL

4.3.1 I HY

HEITISEREADE S ACSHRB TS, HITIRIE(E. AT, RS RIEMINAEFRHEEE, FILUKER
HENFTIEN GFRIRE) FEStint, MAFL HHATIRENEG 1R,

T F e SIEHRIP, 23R CRCIFHEZMAIENGSERHFY (CS#EBIIRE) HITCRC (EIF
TLRKRL) « —B CS# TAFBF, CRC (BHRTHKRK) itEMEFEL, HIERREBES CRC (18IF
TURIRE) FEFESRF. NRIFTHITZNMEREGSER, SUSTESD CSHRBTFAZBSEEN
CRC (BHFTTRIRE) KRIKE,

e WM W
CS# _/_\ Read Transaction /
: Command Address Read Data
DQ[7:0] < (16 Bits) (32 Bits) (n Bits) )

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

CRC32 - Equation
[ N N N N N N N N J
CRC Read

& 37 BRCRC (ERTTHRIRLE) RiP

SR EXHEO CRC (BIFARE) RRESTRER RC (BFRL) REAEEERER. £S
MEEED CRC (BRI SERSIERERY, B0 RC (BRRSKE) FEBEEEL=
ESEAMMB AL AN SIRN S S HREST R BRI CRC (BFARKE) RRAES
HEg.
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4.3.2 B NIRBR

Y cs# NREBTE, HIFHEE—MEFES, WRITEANRE RZARKE 2556 FH/S12FTEN (FF
ABN) Eghit, MEFRKEHNE NS, SEITEE TIRFa<EH, mcs+ ST REF
B, MBITIRFRIZIE. AILURERE B XEE a8,

AT #HITELERERP, MSEREREND CRCR2IFEZMANEBMESEY (CSHEBTRE) 1T
CRC (BMFTTHRRE) o —E cs# ZAT/HEFLUTHE NSRS <L, CRC (BRTRIRE) HEREF
Ib, FHRBRIEMBFE CRC (BHTHRIRLE) FEHP. WRTIFHITEZRENIEMRSSEHE, WM
T8 csH# R TRERZEAEEH CRC (TEIFTRIEL) R,

S AVVAW )\ WALV
CS# _/—\ Program Transaction /
X Command Address Write Data
DQ[7:0] —< (16 Bits) x (32 Bits) (n Bits) >

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

=

CRC32 - Equation
oo ®

CRC Read

El3s S CRC (BFRERKE) R

FESRMMBERRINEN CRC (BIFTTRIRKE) BERMMIREIRINCRC (BRI KREM. M
IREREE RDCRC_4_0 8p 2 fEHIEN CRC (B TTHRIRE) RPN —E, ARBREMBERETTHS
EE& L, MRFTIKEFWEIMIBICRCREME LIS B S ERICRCIRIEANLE, WA LEMILE

ERRLENBGR LT, WTFRNEAEFMHESE, BTCRC (BERTARK) REMEIR, ZREE/IR

FREIR—IESRIHIETNA L. B39 ER T ZIrEBERRT =,
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| Read Interface CRC Register |

v

| Send Program / Erase Transaction |

v

| Suspend Program / Erase within tps I

}

| Read Interface CRC Register I

Host and Flash device
CRC check-values are
NOT hi

CRC-Check Value
Verification

Software / Hardware Reset

Host and Flash device CRC
check-values are matching

Resume Program / Erase

l¢ N
™ tes 4l

Resume

Program /

Read Erase
Suspend Interface Or Software /

cs# Program / Program / CRC Hardware

Erase Erase Register Host Reset
CRC-check
values

| 39 SARBBHSERED cRe (FHRRRRE) HiE
4.3.3 #O cre (BHRI) BXFERMpSER

&21 #0 CRC (BFREL) HEXFTHEHEMGIER

. Related SPI transactions Related octal transactions
Related registers (see Table 81) (see Table 82)
Interface CRC Enable Register (ICEV) N/A Read Interface CRC Register
(see Table 61) (RDCRC_4_0)
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4.4 HIETEM CRC (TBIF URIRE)

HL-T/HS-TRYNEFAEE —Hr<, BTFEREMESIFBFEXtUSTEE R TR RN EIR TR
R (CRC) T8, CRCITERSZ —MEMUFENTURBRIVERANTVIRIE, HEEITEHITHNBIMHLTEIC
IRE. CRC (BATTRKL) RIEFEHASIEOCRC (BT TRKL) HEEA CRC32 FFHEZ I KHE

CRC (TBIFfIREE) KEL(E.

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

WIS HINDICHK_4_18n S EHIRB IR EERF Y. %< EIERREIEMEE CRC (BIRTRIRRE)
FriatitHERHP, ZFEH[FINEH CRC (BHFTRRE) 1TEBZAMUSEENFIE. ZH<SEaiE
L RIAINFEI CRC (BIF TR FARMUIFERR, & csthimaEnah CRC (BHFTHRIRK) it
B, CRC (BIFRRL) SiFitEiRGHtI RIS Rt E S HNEIENRKEE,

it &R, 2FFNITERIRZ (STR1V[O] - RDYBSY = 1), REETETME, RMEEREIZIZRIRE
(STR1V[O0] - RDYBSY =0), FEBILUZENTEHMRIE, REEEHETEEIETTEM CRC Z17288 (DCRV[31:0))
th, FHBRILUERA Read Any Register (RDARG_C_0) B3 < KiZEY,

REBUHRTF=NREN, AeBoIRREITE, HE—BRB5h, FAILUE CRC E{Eam< (SPEPD_0_0)
MFfEZR T IRENEUR, TEERESHAE, KEFF2E 2 PH CRC HEKRESMIFEEL (STR2V[4] - DICRCS
= 1) —BEE, FIEAILURBIRESEESS, MBATIREEEIE, HATLUEECRC Ed< (RSEPD_0_0)
RIMECRC (B TRIRE) 8.

£ETRAE (ENDADD) A E D Ebi2 Atk (STRADD) &= 4 “Mtilik, %05 ENDADD < STRADD +3, M#&ZEEIT
BiEhIEARY, BSMISREBIFEEIRZS (STRIV[O] - RDYBSY =0), HUIEFTEM CRC (BIRTTRIRI) H1k/
REKRESMFESENL (STR2V[3] - DICRCA=1) RKIETRHLIER M, —BE(, DICRCA{in] LUBIEMHFE NI
BRHIESE CRC (BIFTHRKRL) 1I5LHITHRBPR. W3R ENDADD < STRADD + 3, MIRIEIGREFRHE
B

AR CRC (BHUARK) RIETEHRENERTR S S EimE s R BRIz,

4.4.1 BECTEMNEEXTFENGSEE
&2 BIESTEAME CRC (BATIRKE) AXFERNNSER

Related octal transactions
(see Table 82)

Related SPI transactions

Related registers (see Table 81)

Status Register 1 (STR1N, STR1V)

Data Integrity Check (DICHK_4_1)

Data Integrity Check (DICHK_4_1)

(see Table 47)
Status Register 2 (STR2V) Suspend Erase/Program/Data Suspend Erase/Program/Data
(see Table 50) Integrity Check (SPEPD_0_0) Integrity Check (SPEPD_0_0)

Data Integrity CRC Check-Value
Register (DCRV)
(see Table 63)

Resume Erase/Program/ Data
Integrity Check (RSEPD_0_0)

Resume Erase/Program/ Data
Integrity Check (RSEPD_0_0)
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4.5 HIEERPIE

PHRFRIP AT FAERVEBUEM B A EHTTRINE R, XBRELTEEFHENFEETIUKRE AN
EEHFL, XL ER NI, BN A=MEENRIFTG, SERIPEIS—4A
BX. F®RIPFEBDHETRERET,

40 B RARRIFHEY AKIE B EHE X B EER,

« Legacy Block Protection
e Advanced Sector Protection
+ One Time Programmable Secure Silicon Region

Registers Secure Memory Region Main Memory Array
Status Register(s) Sector / Block[n-1]
Configuration Register(s) ‘ Region(3] D,
N e
Region[2] Sector / Block[n-2]
| Region[1]
—_— Sector / Block[n-3]
\ Region[0]

i

Sector / Block[2]

Sector / Block[1]

Sector / Block[0]

& 40 BEFRIPNRE (BEN/REEARR) NH
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4.5.1 E4ER{RIF (LBP)

ZRIRIRIF (LBP) BETINAERAVEUERIFHIG. LBP XFFSEHEHTT NOR NFIREMNFRS 1.
LBPE RIS HF ERMECE T 78 N1FhER 147 M 3 ECE R BURR MR

FHEREFIGRIP

F6E23PET | RIP BB AR R/NER R LI, XEETIKEETFES 1 (STRIN[4:2]/STR1V[4:2] -
LBPROT[2:0]) F1E2 & & 7F28 1 (CFRIN[5]/CFR1V[5] - TBPROT) RIFTERMINIAVLE A REMAY, 23 IRELBPRTEFE
FIThEe SRR S,

4.5.1.1

=23 ESIREMERET I RIPER
CFR1N[5]/ |STR1N[4]/ STR1N[3]/ STR1N[2]/ Memory
CFR1V[5] STR1V[4] STR1V[3] STR1V[2] array block 512 Mb (KBs) |1 Mb (KBs)
TBPROT LBPROT[2] LBPROT[1] LBPROT[O0] size
0 0 0 0 None 0 0
0 0 0 1 Upper 64th 1024 2048
0 0 1 0 Upper 32nd 2048 4096
0 0 1 1 Upper 16th 4096 8192
0 1 0 0 Upper 8th 8192 16384
0 1 0 1 Upper 4th 16384 32768
0 1 1 0 Upper Half 32768 65536
0 1 1 1 All sectors 65536 131072
1 0 0 0 None 0 0
1 0 0 1 Lower 64th 1024 2048
1 0 1 0 Lower 32nd 2048 4096
1 0 1 1 Lower 16th 4096 8192
1 1 0 0 Lower 8th 8192 16384
1 1 0 1 Lower 4th 16384 32768
1 1 1 0 Lower Half 32768 65536
1 1 1 1 All sectors 65536 131072
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4.5.1.2

BB RIF

LBP BB S 7728 1 (CFRIN[4,0]/CFR1V[4,0] - PLPROT. TLPROT) FREHEIF(I, BJLUKAEIMEIFRES
MEEESTFSR, NMTBEARIPSEGENESE, GINFRIPET—NMEEREHEUHCSHHENMNES ZRFREE N

=24 I 2 - R RIRECE (RIFEF
CFR1N[4]/ CFR1N[O] / . .
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, LBPROT[2:0], SP4KBS, TB4KBS)
AR

16.RIPECE S RIFEBRERRIPBEFEET IR,

4.5.1.3 AR RIPRIZEE
LBPRIFA S A2 E LA 41,

[ Pover.onReset )
\ Hard! Reset
\\ ardware Rese J

e

PLPROT =1

Unprotected Memory Array = Write/Erase/Program Unprotected

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

= 41 BRI ERIPRIZEE
4.5.1.4 LBP HXFERM S EH

K25 LBPAHXFFSNmSTFHE

Related SPI transactions
(see Table 81)

Related octal transactions

Related registers (see Table 82)

Status Register 1 (STR1N, STR1V)

(see Table 47) Read Any Register (RDARG_C_0) |Read Any Register (RDARG_4_0)

Write Any Register (WRARG_C_1) |Write Any Register (WRARG_4_1)

Configuration Register 1 (CFR1N,

Read Status Register 1 Read Status Register 1

CFR1V
(see Ta)lble 51) (RDSR1_0_0) (RDSR1_4_0)
Write Enable (WRENB_0_0) Write Enable (WRENB_0_0)
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4.5.2 BABXRIP (ASP)

BEBXARF (ASP) FlEI A E MBS B KB SN s IE S e M SiE T AE TS, LUpLE
ERHE N, ERENSEREHAILUESRE, Wl USHmEP,

FTEAESRRE T RREE SX S5 (DYB ) FIIES &t (PPB) IRIFAISRES LB S Ne S DYB /PPB fiIxt

R LARINE 0 LURIFAEXBX, S0ERA1UBUERIFIEXEX, DYB RIFNIA LURIEFRZEREEY
EfIMBRR, MPPBALRIFZKE, HMETEELZHNMAMERK, E42 BR7T ASP KR,

Main Memory Array

Protection Control Dynamic Protection || Persist Protection Main Memory Array
Registers Control Control
Volatile Register File Non-Volatile Register
[ A Protection Register (ASPO - OTP) ] File
[ Password Register (PWDO - OTP) ] D_bit[n-1] { P_bit[n-1] > Sector / Block[n-1] }

[ PPB Lock Register (PPLV) ]

D_bit[n-2] [ P_bit[n-2] =[ Sector / Block[n-2] }
* D_bit[n-3]

[ P_bit[n-3] J Sector / Block[n-3] J
Protection Control
Register Bits © O

ASPO - ASPPWD - P: d Based Pr i

ASPO - ASPPER - Persistent Protection Selection (Configuration Protection Selection) @) o) e}
ASPO - ASPPRM - F F i i
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 Password Based Protection Selection
PWDO - 64-Bit Password D_bit[2] P_bit[2] > Sector / Block[2]
PPLV - PPB Lock (global)
P_bit[1] }

D_bit[1]

gun

\

Sector / Block[1]

. o |
D_bit[0] P_bit[0]
" J

\4

Sector / Block[0] J

& 42 BEBXAEF (EHKM)

ASP Protection Architecture

DYB
Protection
Sector / Block
Protection
PPB
Protection

= 43 DYB #1 PPB fRiFIE4l

ASP IRt T FEMECEET, AIRERITRAREREMSMHEURRIFVIG], XEARCERITERILE
47 IR “BECERIFHE 52 TIRBY“ASP X FERM LA,
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4.5.2.1 BB fRIP

ASP Rt T BT A RIPHGISRIRIP SR ECERVIE . ERERBXRIPFFES (ASPO[1] - ASPPER) FIHY

i 1 AREEHARIPIEHRIPU T FERAFTEHRUIRENTRIE:

+ CFR1V[6,5,4,2]/CFR1N[6,5,4,2] - SPAKBS, TBPROT, PLPROT, TB4KBS

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

+ ASPO[15:0]

+ PWDO[63:0]
FIARIPHLHAIZ EIG0E 44F7o

Power-On-Reset
Hardware Reset

ASPPER =0 !
Yes

Persistent Protection

[ Write/Erase/Program Protected

e CFRIN[B,5,4,2/CFR1V[6,54,2], CFR3N[3]/CFR3V[3], ASPO, PWDO Registers =

PPBLock =0
Yes

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

& 44 FARIFHERZE
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45.2.2 TS DYB (BEl) BRI

SRS (DYB) R ZKIEM, HEASTHREXRE—1ME—BIDYB, AILURIRERKNRARRFEITEN.
DYBRIZHIARLE B iFFRPPBRIR X AVRIF, Bid R HDYBE Nen <154, DYBKEMN“0"TEMRA“L”, M
MARETBXETRRIPEUACZRIPIVRS. £RZEE, AURSERIFBEX, B#REINIEENE
X, ZIPREEAHAILUREZBUENERIF. DYBRILITE BRI IR N0TERR 1o
ERSBEERIPGEIF, RBET—MED, AIUELRE (RFRP) EMEDYBRRMRIFMUERE N0,
MAEBR ERIPFFAEBXRZEGEHE NN, E5REXRIPEFESS (ASPO[4] - ASPDYB) LR 4 1%
FFRE R X7E Power-up BHERENZSRIF (DYB )HIE, MRFE, XLEDYBUAILURIRIREN“1", LEBED
SR RIPHERIZEGNE 45F 7o

ASPDYB =0

Yes i

(Dynamic Protection upon Power up J

i e  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

45 DhERBXFRIFHGREZER
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45.23 KkA/ImES PPB (FEBKIE) REHFRIP

BMEZKN (PPB) NBEANEFMESBKIEHIEZ KR, ZBERSHE (RIFEAN) , HEH
MNRARERFRAL 26 ASP RET PPB RIIEZ RMEIEFERIMEDT, BIKAMIGET

4524 KA PPB fRIFH I

PPBILFT— T EMHIEZKIENEFRETIF. AT TBXDE—1PPBL. H—1PPBIKE NO0RY, 1EMN
NBXZIRF, FREXNERITEANTIZRIZIE, PPBIIAIRIME N, BRIUIREFHITIER. X5Z5MF
A UEERETIREREN, EBTBRXAUTREMERITEM. HIE—1PPBIUFEEMBNFRIZA 6,
72 PPB {UE NIRFEL PPB L IRERHAE], AILILIRIRESTEFSERAEIR(ER DTN RIRFIEPPBREEMAE
BY B X IR ERET (8o

KA PPBRIFHE, BRRENX, BAAMBHBEKITFRENE, —BRET PPBRIFEM, @EEEHR
BXRIFE 7SS (ASPO[0]) HRYML 0 BNRI AFRE PPB i BAKARIF, MMZMAFAE PPBIRFRFIE Nig
Fo ASPO 2 BI(RIFLUE 24 B N 4RIZ,

KA PPBIRIFHNFHIRIZEI40E 46F7To

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

46 KA PPBE X RIPHE

4.5.2.5 GBS PPB fRIFHL &

ETF rPB WIEZ KM RIPEMAT UM ENBIE, MMBLEBRNE NZD PPBil, FFARIPAIBL
(PPBLock)@— MK, FFRIFFTEPPB{iL, BFRA0BY, EBIEFIBPPB; KM, AFFEN
PPB, 1234 RE—1PPBBIE L. PPBBIE i< 1%l (WRPLB_0_0) BFIEZ(iES. REHFME
PPBYIECE NFTEHIREG, A EPPBEIENLES. PPB BIEITEPORKMEMHE (IHABIE (I 1",
LA PPBLock i 2R IaIBRREY, RERHIESEIRI LIS E PPBLock, RBEEIIMIEHE sk LB
A LA & PPBLocko

AR 158 PPB RIPAEZEEE(A ASPELE,
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45.2.6 EEERPHE

FRRIPHHIZEREF 64 (IZFIKIZE PPBLock, MMEIMESRFINE LM, BRTEBERS,
FELBNENE, PPBEIEIRREMRAOLIARE LEEHRMHERIF, B3R ABNELHEINRITE
IoEEitE<fE, PPBEIERILNL, MMAIENBEXPPB, EEERBXFRIFEFFEE (ASPO[2]-
ASPPWD) FREY(IL 2 FEFZRIRIFHG. B RIPVIHIEFT LAGRIF ASPO BB NS4RIZ,

AR MABRZBRFRIPIEIZE], DL EDHITHRIZ, DIEMABISPIsr<EH (PWDUL_0_1) 2/ \%&
%4 (PWDUL_4_1) FATFIRHZE LUAITEERT,

B RIPILELAIZEANE 47F7To

Power up
Hardware Reset

ASPPWD =0

No

P Default Protection

Password Protection

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

Fail

PWD = Unlock

Yes

e  ASP Register Bits = Program Protected e ASP Register Bits = Program UnProtected

. PPBLock Bit = 1 . PPBLock Bit =1
. PPB Bits = Erase/Program UnProtected . PPB Bits = Erase/Program UnProtected

& 47 EERPHEREZEE
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4.5.2.7 IEIEREFRFNS

IEEVE RS RIPALEI Bl LU SRENZ L RIFINE], FHIRHRBANEKIBERIP. EEEZERIPVLEIET L
RIFIFEPEYIRIEIREN. 5AMIRMR. EXEBRGISERNIITRZE, REREFESS 1L
(CFR1x[5] - TBPROT) BY58 5 (IR RIRHES (256 KB) B XM SEEMRIFAIE, TILIEENG<SEHE
PiIRENBEXMIER A, “OEBRTIMEIMBHUBEXIEE, “IMIIRTMARKBHBXERE, FE,
MEBEFBYIERIFER 3 1 EX AV IR R 5 2 (B B o] 152 X3,

AR EEFREEEBRERIPARZE, YASRERE, BIDMEBISP &R (PWDUL_0_1) T/\&i<
£ (PWDUL_4_1) FARIREAFLLIRMZD, EEVEBRIPS ZRIZE M E48FT.

Power-On-Reset
Hardware Reset
ASPPWD =0

Yes
ASPRDP =0
Yes

No

» Default Protection
;:]

Read Password Protection

/\ e PPBLock Bit=0
= - \ e ASP Register Bits = Read/Program Protected
RLZETS\;IV— es(o RTeBaZRI‘-i(iJ;e‘lst ‘ | . PPB Bits = Erase/Program Protected

. Memory Array = Erase/Program Protected
Unprotected Read Sector based on TBPROT

\ Address Sector Address Sector V/‘
e  Status & Configuration Registers = Read/Write/Erase/Program Protected

Fail

PASS = Unlock

e PPBLock Bit=1

e ASP Register Bits = Program Protected

e  PPB Bits = Erase/Program UnProtected

e Memory Array = Read/Write/Erase/Program UnProtected

e  Status & Configuration Registers = Read/Write/Erase/Program UnProtected

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

& a8 EENEBRIFYERZEE
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4.5.2.8

PPB {if - OTP %%

ASP fR it 7 — M ECEIETIRK AL PPB #EFREn < X 4(ERPPB_0_0). XfEIFFRA PPB {URBE—RIEFIZR

1Fo fERALEZEDR,

g4I 3 5515 PPB LB OTPIE 1%,

4.5.2.9

B FAASP{E AN

—BikFT PPBRIF, RXKIZLEEN. EESRBXRIFF 72 (ASPO[3] - ASPPPB)

« FAIRIP (ASPPER) F1ZZR 1R (ASPPWD) @ E/FBY - REET N—M%ET,

« NREEZFENERLIRIF (ASPRDP) , M5 ZIL{RIF (ASPPWD) RIS #H1TRIZE

v —EEBWERRHIGUE, BRERIPIE (ASPPWD) AW EN (F90) LARALERERERD,

o HIREVEIBAHIFZ RS RIFYISIZ AR (BI ASPO[5] - ASPRDP, ASPO[2] - ASPPWD A 0) , MIFRAEM
HMEERESISRX, HEERAXNHNELEERBAZZBEMEFT. M, RINEBIRKE
RH BFrE U EFEEIERHAIIE,

v HIRBRRIPEIVHER, FRATFNEFEEZREIHITEARE NG TR,

ASP X FER/MNmSENE
ASP HEXBFERNHSER

4.5.2.10
< 26

Related registers

Related SPI transactions
(see Table 81)

Related octal transactions
(see Table 82)

Advanced Sector Protection
Register (ASPO) (see Table 67)

Read Dynamic Protection
Bit (RDDYB_4_0)

Read Dynamic Protection
Bit (RDDYB_4_0)

Configuration Register 1 (CFR1N,
CFR1V) (see Table 51)

Write Dynamic Protection Bit
(WRDYB_4_1)

Write Dynamic Protection Bit
(WRDYB_4_1)

Read Persistent Protection Bit
(RDPPB_4_0)

Read Persistent Protection Bit
(RDPPB_4_0)

Program Persistent Protection Bit
(PRPPB_4_0)

Program Persistent Protection Bit
(PRPPB_4_0)

Erase Persistent Protection Bit
(ERPPB_0_0)

Erase Persistent Protection Bit
(ERPPB_0_0)

Write PPB Protection Lock Bit
(WRPLB_0_0)

Write PPB Protection Lock Bit
(WRPLB_0_0)

Read Password Protection Mode Lock
Bit (RDPLB_0_0)

Read Password Protection Mode
Lock Bit (RDPLB_4_0)

Password Unlock (PWDUL_0_1)

Password Unlock (PWDUL_4_1)

Write Enable (WRENB_0_0)

Write Enable (WRENB_0_0)

Read Any Register (RDARG_C_0)

Read Any Register (RDARG_4_0)

Write Any Register (WRARG_C_1)

Write Any Register (WRARG_4_1)
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4.5.3 RETFMHEXIE (SSR)

ZEFMHEXE (SSR) B— 11024 FTMEMEXIE (5FEFEMETIDF) o 1024 FH O 32 A I
T 32 FHXiE, B 49 12T SSREVBEIAR,

Secure Memory Region

Secure Memory
Region

Region[29] |

Region[28]

OO0

Protection Control

(32-Byte Region — Address 0)

[ 12-Bytes I Lock Bits 31 to 0 I 16-Byte Random Number ] [ Region([0] j

eeeeeee

& 49 OTPRIF (FER k1)

E—N 3R FHXE (Mithh o Fi8) REM 32 FHXIFREFERIPVE, ZXKIENRE+ SN FEFREE—
N 128 (UFENEL, FENEIATI S\, BIGIHERE, BETRNOENFT (BHE3246) MREMAAUA
FRMETI32 FHXIFRHSNRIP - 8 32 FHXKIENN— M, FrEHEMFETNIYRERE,

AR SN 128 UMM EHITIRIRFI B NG 95 S ERSERR 3¢ PRGERR, FEEFMHE I A fefFEasR
EIfFVIRT

453.1 SSREXFTERNGSERE

®27 SSRIEXFERMNHSEHE
. Related SPI transactions Related octal transactions
Related registers (see Table 81) (see Table 82)
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)
Datasheet 53 002-18216 Rev. AD
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4.6 ZELRB5ED

SEMPER™ATEZER A& — MRAMAIBR, BTFIRLStt. SERARREURRITEMNSE
ThEE. A IR EMAKENFIES AR E SRR ERIF T SHRNE R ERR UL
AR, BIERERENSY, FIMBARBEIKARE, —BE R TRESTUREN,
SafeBoot #1 A VPR A S 17 5840 13T R RS A0 75 T RA T ER A AN IS (K P S FR B S 17 5RIR,

4.6.1 Tl il 33 40 8 L S T Rz

MRMANTENEFNFMESS T PRIPETREENIEL, WEHEURIURE ZEMT, FRIERREMNEE,
TG E AR EEERSSAE. —BRNZIKRKBPEL, HEFEFESRSramRERIER
INBEHEIFER (15-15-15), HAEHRSHFEFSRTRHEBIEHIRD, & 28 BRONEIF0RERKE S
HFRRSFEFR L

*28 REFTES 1 LBENEIRE
Bit Field name |Function Detection signa-
ture
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
8] 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
STR1VI[0] RDYBSY Device Ready/Busy Status Flag 1
+=29 KR B R OB E
Addres Register read la- Output
Interface Transactions supported | Register type |s (# of Frequency of operation |tency im re)dance
bytes) (# of clock cycles) P
. . Maximum (allowed for Read
SPI (1S-15-1S) Eg:g i;?%igg%ésrter 1 (S\}glt:glgteotg:]sl;()ar 4 itatus R'egister 1 and_Read 2 45Q
ny Register transaction)
AR
1. N FREURESEHFES, AIRBEESTESRaGSEFRREIEZRAERSTFERMIER~ETHENER.
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4.6.1.1 EERIFTAH
IR EERTRAS SRR TR TR AN E T R A SIS, %S E MNE 50FfR.

( Power-Up )

Read Status Register 1
(Current Communication
Protocol)

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

Change Host Interface to
SDR SPI
(1S-18-18)

Flash Microcontroller : N
Initialization Failure l Read Status Register 1 ‘ Flash Configuration
Detected F Corruption Detected

‘ Status Register 1 = 0x61 Status Register 1 = 0x41 ‘

Hard Reset[18 l Clear Status Register 1 ‘
ardware Rese L

Configure the Device by
Updating All Nonvolatile
Registers[w]

l

Change Host Interface to
Default

Device
Ready

50 FBF iz SR 4 U E RN N EiER 8

AR RIEFFILITXMRER 1/0 FHORE R EIRIKAY 1/0 #FHORE, 540, 8D-8D-8D =E 15-15-1S.

=

18 AR EBRHEBBEEIECEAR, FABGEAFER RN, BEERANEFENFMEE28M4.

19.—BE— NENEERSFRN S EREN TIEZRRESSTERVEESTFSE, PAIERIRMNIEZK
RSB ESFEREIREIZIFAE NI (STRIN = 0x00, CFRIN = 0x00, CFR2N = 0x00, CFR3N = 0x00,
CFR4N = 0x00, CFR5N = 0x40). ZiX B Th

002-18216 Rev. AD
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4.6.1.2  EEHEIRIBHADBURKRNBXFTEFENELFS

30 R BB RMAE X T FERNHSET
. Related SPI transactions Related octal transactions
Related registers (see Table 81) (see Table 82)

. . Read Any Register (RDARG_C_0)
Status Register 1 Volatile (STR1V) - N/A
(see Table 47) Read Status Register -1

(RDSR1_0_0)

4.6.2 EoEm A

NRAERGHNEEENBE (FINBSNIESLESERN) , 24 EERBEEER, WSEASERS
SERIGHRET, SESREEFBNER, BHETFHRARBNEETRAL, ERAUSERIER
TR WIRR, fE TR EEE, SO NBRER, HESRHIEMENESANEINGISER (1S
15-15) HAWBRESEE, RU4GAISE SIS,

% 31 BTNEIR BRI S AR S 1 R

31 REFFSR 1 BERSFLNEIRD
. . . Detection signa-
Bit Field name |Function ture
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
8] | 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
)32 N RERERFNNIZEORE
Interface Transactions Address Frequency |Registerread latency |Output
supported (# of bytes) | of operation| (# of clock cycles) impedance
SPI (15-1S-1S) ALSPI(15-15-15) 4 Maximum |2 45Q
Transactions
Datasheet 56 002-18216 Rev. AD
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4.6.2.1 EERIFTAH
IR EE RIS SRR IR RGN E T LR BRI, %5 AEEMNE 51FT.

( Power-Up )

Read Status Register 1
(Current Communication
Protocol)

Status Register 1
=0x00?
&
Any Read Identification Transaction =
Successful

Device
Ready

Change Host Interface to
SDR SPI
(1S-18-1S)

Flash Microcontroller ’ : | .
Initialization Failure Read Status Register 1 Flash Configuration
Detected Corruption Detected

‘ Status Register 1 = 0x61 Status Register 1 = 0x41 ‘

120 ‘ Clear Status Register 1 ‘

Hardware Reset

Configure the Device by
Updating All Nonvolatile
Registers!21]

Change Host Interface to
Default

Device
Ready

E| 51 [Ty ety onlll:SES 2] 27

AR WAFTISIMNREN 1/0 EOREFIAFIRIRA /0 EDECE, $I40, 8D-8D-8D E 15-15-1S, &
ZMARSRo

=

20. ANREBEIRMMEBEBEEIMECER, FEBHEEMNRERRRM, BERIGIF/IRANFEes254

2.—BE— BN EEFESamIEREN T ERIRESTFERHIESTESS, IERRIIESK
RSB ESFEREIREIZIFAE NI (STRIN = 0x00, CFRIN = 0x00, CFR2N = 0x00, CFR3N = 0x00,
CFR4N = 0x00, CFR5N = 0x40). ZiX B Th
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4.6.2.2 BB MmN X FFES
*33 RERFRIEXSEENERGS

. Related SPI transactions Related octal transactions
Related registers (see Table 81) (see Table 82)
Status Register 1 Volatile (STR1V) e .
(see Table 47) All 1S-1S-1S Transactions N/A
4.7 Eku)=17)]

AutoBoot A VFEIETE EBESEHFE MG M HL-T/HS-T IREFKIKIREEHE, MAFAEERENGS (8
FEE) o IRIESRHERE, —B st TRRBTHE KRR, HIEMSERD /0 Lt

IEEVEUERIE B HIEE AutoBoot 257785 (ATBN[31:9] - STADR[22:0]) I8, &I v] LI FRTF
PREATUARME (512 FHTLAR) o AutoBootFZEEFHAINR T BEIER, © LB #HREEIEK
(ATBN[8:1] - STDLY[7:0]) T"io X MERZBEHIEIEENZ FISEN. Bl TIERFITHRIZELUR E E 1T/
ER, EEERBREMEHENFHNNENGR/NE, BFURINTEAUtoBoot I TR INEAK GI0E
REFESS 1WE, URIFRERTRIF (SafeBoot) »

AR
v AL AR E T RE A RESEHAutoBoots

v ERERBXARIPH—E, LiREFREEREN, AutoBootiEE2ZAH, LIREVEILINEEE AR, BNZE
FA AutoBoot (ATBN[0] - ATBTEN),

v BR#EOCRC (BRI BJAutoBoot/BEIRHE D 4 MFHIEUE,

 SRZVEINTE KRB X HR 23 BL 55— AutoBoot ik,

4.7.1 AutoBoot HH XM FFEEMev T
K34 AutoBoot X FFeSMm W

Related registers

Related SPI
transactions (see Table
81)

Related octal transactions
(see Table 82)

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 72)

AutoBoot Transaction
(see Figure 14)

AutoBoot Octal SDR Transaction
(see Figure 27) /

AutoBoot Octal DDR Transaction
(see Figure 28)
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4.8 ST

HL-T/HS-T ZRFAREIIRGERRIFRIARERFMEESMET, BD: SEMESIM45. RSB H MR 5FEFS.
BREeEFMEXIE. 1%DYBH PPBIRIF i,

XL AN ap S FHIAT LU AR LA T = MO YRR E A —1

o SPHECRFAISDR (15-15-1S) thi¥l, F—NFTES, 81 K EAAEE—1L

v J\E3E O FSDR (85-85-8S) thi¥, R NFLIES, 81 CK EAAEE/\ L

o J\Z#% 0% DDR (8D-8D-8D) ¥, FHIRMNFTHES, 81 CK LFUEMTEA&E )\

XEIEEN A S ERIE A LA T TRk

 EEN S ERRE A RIS IR A, LB HAEARIARFRES] (1S-1S-1S #hiYAY RDAY1_4_0 0
RDAY1_C_0B&9N) (BEES55) o

v BUEEE (DS ) I TR AT HIZSAE S IR EURR T O MEIE (52163 T “HIE%EE (DS)”) o

VIRENESERAR 8. 16, 325 64 FHAEIBIRENKEMXTTAILD (S MR58 MK59) .

4.8.1 R RAGSER

B=ME—IRRfSEE, SMaSEREIERE =M (15-15-1S) . (85-85-8S) #1 (8D-8D-8D)
(1EB#12071 “FTERR?) -

4.8.1.1 IEHSBHRIRGSER

234 FRIR (RDIDN_0_O. RDIDN_4_0) #n<fZiatetasFHlEminiRMastiriRaisEinml. SPIERT
SEHALERR, ™/ \&ENE D EIMME (00h), Zin<${EiafERA (CFR3V([7:6]) BYIEIR EHAE i1k (#
ERABTHSIERESPHEIN T /9 166 MHz, 7E HL-T J\£LIZETX T /9 166 MHz, 7E HS-T J\£&E X T8 200MHz
(MF55)0 I\FIBERXZIFDOSHIALUE (I12071 “dpfEHER") -

4.8.1.2 IEEY SFDP f S {55

FEENERITNEFERFESS T LRI EE (RSFDP_3_0. RSFDP_4_0) @< {EiEiRMITIEDEC RITHERF
2RI A IS (SFDP) BYiAR) (IBEH120% “dpSfEHER”), ZmIEEE PR TERIF
Tk, T/ \EEXTER 4 T, WRIRE TIESHuiE, N SFoP TEFRHNEE (L EFLEEIE
IRENAIRE R XA LASZ FREAIAIR] SFDP iE) R EIERISE, tam$EaiFEs: (F) RE. F
E)\NERER, EiREEBZ R, REERERX AL 1FIRE SFOP H55, 132EY SFOP ESHHR AR
FINERTE SPI MR T 156 MHz, 7£/\£% SDRIRTU T /9 92 MHz, 7£/\%% DDR T T /9 85MHz,

4.8.1.3 IEEME—IRIRGSER

BREXME—4RIR (RDUID_0_0) sp<f&ims\ IR iriRan <155, BinRE M E—RTERY 64
7, ERI FikER.
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48.1.4 EREMIRHNEXTERRGSER

35 EBURBIE X BT FR N SEh
. Related SPI transactions (see Related octal transactions (see

Related registers Table 81) Table 82)
Configuration Register 3 (CFR3N,
CFR3V) Read Identification (RDIDN_0_0) Read Identification (RDIDN_4_0)
(see Table 56)

. . . Read Serial Flash Discoverable Read Serial Flash Discoverable
Configuration Register 5 (CFR5N, (RSFDP_3_0) (RSFDP_4_0)
CFR5V — —
(see T;ble 60) Read Unique Identification Read Unique Identification

(RDUID_0_1) (RDUID_4_1)

4.8.2 EIARERYIGSER

RNEFEFIEEITUMNERFTH R BAGMAFRIRE. BUEFTIRINFE NZHASHFTIERE, BE
EEEEIRE) CS# BMNB BT RERBIE L. MRF TIHULARNEFMRETRSRAMAE, TIREUEMFES
BUMINEAREE

4.8.2.1  SPIEEAIREIZEN G SR

SPIRERFN R IREN #5254 (1S-1S-1S)SPI B FZIFEEMERBEZA SPINERERS . IHERE
FFEUBREDS . RHEIBIREUKE LI, EEEHSERmIRANEINZER 50 MHz, THIEREH,
1RIFRIREN AR L {E A A (CFR2V[3:0]) IRERVEIREHE, FRANIMZEIAZ] 166 MHz (50112001
“on SIEHR") o

4.8.2.2 EEUV/\LZLSDREFS LM

JREN )\ L& SDREF 1L HEFISDR (85-8S-8S) M IRt S HIEEM 2, Z MY ZIFDSEIEHK, 1=HE
HIFENKEIE, o< ERHERBCFR2V[3:0IEEMIERERE, LUSEI &S 16651200 MHZATFHSHZR
(BR12071 “FLERER?) -

4.8.2.3  JEEU/\ZLDDREF LM

1%BX/\£ DDR #5 < 1% 4ai1# FH DDR (8D-8D-8D) MMt IR EIEE M 2, XMV IFDSEUIERE, 1
HE1EIEENKE XD, ki< EREAR (CFR2V[3:0])) IRBEMIERER, LUSEIES 166 5 200 MHz B §
SR (BIL120T1 “apSEWR”) o
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4.8.2.4 ERNAEEIENFTESRSNHSES

36 R FEEATIEXFEFREMHSEM
. Related SPI transactions Related octal transactions
Related registers (see Table 81) (see Table 82)
Configuration Register 2 (CFR2N,
CFR2V) Read (RDAY1_4_0,RDAY1_C_0) Read Octal SDR (RDAY1_4_0)
(see Table 54)
Configuration Register 4 (CFR4N,
CFR4V) Read Fast (RDAY2_C_0) Read Octal DDR (RDAY2_4_0)
(see Table 58)
Configuration Register 5 (CFR5N,
CFR5V) - -
(see Table 60)

4.8.3 ENFERGSER

BZ1EERATFREBNNIRFERESHITHSGIRE RN, FEHRESZKRENIEZ KL, BF
TSNS EEN A E, RRIESENN B2 RHE—MREE ST ERNA L B thERR
EER MM B LT EFS. TETANTESEINGSER, XEHGLEFRHNENSTERHITE
X, HEMGEERZEESNAR. XEFINTFaam S ERSIFRE =ZFhiY (15-15-1S). (85-85-8S)
#0 (8D-8D-8D) (IEZ 1201 “ESERER") -

4.83.1 IFEBEMIFEFSS

EEEAFERGSERSIRNFERGSTES (BFERAUNSZEN) NRESR. HSEREREE
REV B ESRAMAE (GFI0120TT “EpFIRIR") o BT RE—LERAERRERE (CFR2v[3:0) AT
EIEZKEF1FER, CFR3V[T:6| BT IR G AT 7. NVEFSRIERARNE S5, ZAMFERIERA
HIWE 57, ARG, REEENTEFEIAR. ESPIERXT, WRHELHE, NiREERMINTEFEEAR,
BESSERAEL; SNMENERSES HIERNIR— I FINEFESRUE. NTFE82F—1F
THIENTES, KTBRAEREREIESTER SRS N FTHEE, /\XEX I FERDS #
REUE (GFN 120 A« SERR") o

FEEVE AFFES SERNR AN FIIERESPIHEIL T 166 MHz, TE HL-T J\&IET\ T/ 166 MHz, £ HS-
TJ\L&AZIL T 200 MHz,

EEVE R F28 (RDARG_C_0) sp MR TEBR A TUIRERR B A FixBURESEF 7288 1 (STRLV)e EXRATF
JZEX ASP PPB i/ |8] 27128 (PPAV) #1 ASP hZSIHAEIRIG R 1788 (DYAV) EH 175, FEEHIMMIESHKIE
BANEEFTIAIEY PGB, NRIETRIE ASPR[2:0] R T ASP BB RIFIER, NIESFH17E
(RDARG_C_0) Sn 2 fE IR M PASS HF2 U B ENEREIRE, RECRE XL E SRR TE X BIEIE,

4.8.3.2 BERRESETEanSER

FEEURASZ 7725 (RDSR1_0_0/RDSR1_4 0. RDSR2_0_0/RDSR2_4 0) #p<¥1EHIAIFEENFEZEMZRER
B SPI B GHE MU ERR, m/\EEX BN Ett<ooh”, ZepSEiaERERERAE (L (CFR3V[T:6])
KRG K SFFes, MMERKHIRESPIETL T4 166 MHz, TE HL-TJ\EE{ T 166 MHz, 7£
HS-T J\&t&EXL 9 200 MHz (1 3R55) o /\EKIENZHFDS REHIE (BW12001 “HSEHER?) o
REFEBRARTNZ K MEIRA AT FEEIREY, BMMEERR. BRI E NEEIEEHITIRB 201t

BT/ \ ARG, TLUESEEREETESR Lo 8RBV APRMSE—TRE. XX
FRF sPI &= o
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4.8.3.3 EEEIALRIPM]L (DYB) FinFERGSIEH

JREXDYBifiin] 27 1728 (RDDYB_4_0) sn L& HIREXDYBIA N FERNANS. ZmSEHERERARILE
{iL (CFR3V[7:6]) SIRENZ KM F 1728, MMERANFHIMEESPIEIN T/ 166 MHz, TE HL-T J\L&HIEZ
9166 MHz, TEHS-T J\&ZA&EX T /9200 MHz (JL5R55), /\LRIRZHRIDSHREUE (12001 “Fp <
EHIR"). PILUESIEENDYBIFINE 1288, (B2 DYBETEESAuE R &R, EIbTixLUXFhA I IREY
EADYBFEY. B MIEMAE R EINAYIREXDYB A L EHdH1TIRE

4.83.4 IEEUSFARIPM]L (PPB) iR TSR 15

1%EY PPB 1/5[8] & 728 (RDPBB_4_0) sp X {ZHIILEY PPB IR F F2MNAR. &< EHER
(CFR2V[3:0]) BYZEIR B HA 1% B A RS AR HIREESPIIRTN T 9 166 MHz, 7E HL-T J\£&iEX T/ 166
MHz, 7 HS-T/\£HZEIXL T 200 MHz (BIFRS55) o /\FIEXZIFOSKELIE (1207 “dnS1EH
R”). AJLUELUREY PPB 1728, 1B PPB HFESAMIAI R =EE, EIbTiE A7 T IREEA
PPB H 728, S MIUEMIER £IRAYIEEY PPB A3 S EHIHTITIEEL,

4.8.3.5 EEYPPB HiETFRHIEH

JREY PPB BiE & 7728 (RDPLB_0_0. RDPLB_4 0) AT EINIEZATERNNS, SPIERXNZE
M EER, M/\GEXFEMIEFTI00h”, ZESERERARIZENN (CFR3V(T:6]) FIREZ KM
51788, UERARMIARIESPIRIN T 166 MHz, TEHL-T/\ZIE T 166 MHz, 7EHS-T/\ZERX TR
200 MHzo J\£ZIRTNZIFDS REHIE (BI1207 “dSEHMER?) o A LUESLIRE PPB BiE (o

4.83.6 IEEECCEIBRETIRE

IRENECCEIBE TTIRTS (RDECC_4_0) dn 1R FHEM I UM R HUEMECCRTS. FEitm<S1EH

th, #AERY LSb IS ECCEIB RTINS, ZenEHRIEAER A RRIZE (I (CFR3V[7:6]) SRIEENZ K

HEESS, MMERABTEHIARIESPIEIL T A 166 MHz, TE HL-T /\ZE T/ 166 MHz, 7E HS-T /\
AR T 200 MHz, J\EIRNZIFDSKRELUE (BI01200 “diSEHER”) -

FMEECCERTTMECCREMNEZT AR Z i, EAESIHIESIERTHEN. BB F— 1 ECCRTIRT,
[ 5 —> RDECC_4_0 3{ RDECC_C_0 fp 2 EHIAIXE| T—Mtht, B2 16 (FIBE T K/)V/8] F1,
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4.8.3.7 ENFEJ[BHEXNSTER[NGSER

K 37 BEESEXNTESRSNGSEN
: Related SPI transactions Related octal transactions
Related registers (see Table 81) (see Table 82)

Configuration Register 2 (CFR2N,
CFR2V) (see Table 54)

Configuration Register 3 (CFR3N,
CFR3V) (see Table 56)

Read Any Register (RDARG_C_0) Read Any Register (RDARG_4_0)

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,

CFR5V) (see Table 60) Read DYB (RDDYB_4_0) Read DYB (RDDYB_4_0)
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)

wiEEE (DS) REEUE—ikEmIMELR, BT EENHIERR. TS ERnNEsiEEmRE, DsiES
eIk, HEEEDQE SHIRRIRMIZIR. DS BEMNMEES, EE5HMHIEREERNNFER
%, BFRIEEESMNEURURNERMA £ %R, DSS DDRREAD BIEIENIAAXYTT, S5SDRREAD HIEKIEA
FRILXE5F. DS EFEFIRED, MUHARDSERE—MitF ARSI MEN 2.5 M /E GBI IKEh
NEEBF,

4.9 BN SEE
ERTENTESHNE NG SER, XLEENGSEHHR LUER LT =fiiY iy Ea—:
» SPIHEKFISDR (15-15-1S) thi¥, ZH—1NFNHiES, 810 CK EHAER—

v J\ZIZECRFASDR (85-85-8S) i, FHIMNETIES, 81 CK _EFAER/\I
 J\£&3% 52 F DDR (8D-8D-8D) thi¥, EHIFMNFTHIES, 1 CK LB TEAZER/\AL

4.9.1 BEEEm <&M
B N{EBE (WRENB_0_0) e S 1EHIIFIRESF1EER 1 (STR1V[1]) B NIEFEREIRA (WRPGEN) 1% & 417,

Bd & H S NERE (WRENB_0_0) sp SEMEIREREB N\, RISHIERRe <154, WRPGEN A& il 7917
(BR1200T “BSEHR?) o

4.9.2 B <ER
&% (WRDIS_0 0) fadEiiEIRAE17281 (STRIV[1]) BIGMEREIRAS (WRPGEN) fiEFEA“0%

BT LUEIE & H B T (WRDIS_0_0) sn &4 15§ WRPGEN iIi&RRA 0, R IFARLEEE IS WRPGEN LB
'1' A EERITIVER S, FAP AJLAMER WRDIS_0_0 S fEHRIRMRIFAEXS, BFIEEEMSE N, HRIIRMK
IRVERIRNTEND . X RDYBSY i1 =1 (STR1V[0]) BY, WRDIS_0_0 S S{EMMEMmARIRIERRERZER (B
12071 “Ep S fEMER”) -
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4.9.3 ARREAMBRKRMAT S S 25

ABRE NFIRBREMATE (CLPEF_0_0) s fEHIGAISTRIV[5] (BFREEiIRInS) F{USTRIVIE] (BEANEIR
&) EEN" EMELUB[IHRIFICE ROYBSY EMIAIE, ZHSERTESBIES, BMELTE—HE
IABNMNEBEFRIFITHN, XS ERHNITE, WRPGEN (DS RIFAE (12071 “HpERER”) o

4.9.4 ARECCRESFERR TR

TEPRECCIRS 172 (CLECC_0_0) i S B EECSV[4] (fiECCKM) fiI. ECSV[3] (1fiECCARIE) fiI.
INSV[1:0] ECCHUMPARZS AL, HAHEIR 172 EATV[31:0]FECCH NI ER2RECTV[15:0], LbE<SERWAITRIL
ZEI WRPGEN {il, BME2S4H{RIFITH WRPGEN BfiIH“1”, BIRECCREFTFR T ERTIWIES,
BB HE—BEMI N B BB U RIFICH, ZIESHMITHE, WRPGEN i FRIFAE (12071 “dn<EH
R”) o

4.9.5 ENERTEFERHEH

SNEEF 728 (WRARG_C_1) sn 2 fZHRt T —MENESEHEFES FEBRMEZRN) HNE %
T2 aeERE NNWEEFSL, EEREESAFUFTERN—IFRHHKE (W12001 “6a<
fRR”) o

7E23144%% WRARG_C_1 /WRARG_4_1 s Rz A1, WAk HHAFIEEFEE (WRENB_0_0) ap< iR, X
BIREFEFESITHNE N/RIZFEREAL (WRPGEN) IRE AT LUHITEM B NIE{E, ATLECZE STR1V[0] FRRY
RDYDSY i R EIREAIN TR, RILEZE STR1V[6:5] HHY PRGERR #1 ERSERR i R E 2 EHRRI R T &4
(ERCIEEN

—LREFIES T SR IRV N SR ITH LA ] LA B e, BRI RIEMN, BLEZE0TP, &
LeIEE NREM (DNU) o

QIEAIKTAEWIER, HE WRARG_C_1 / WRARG_4_1 S EMEUEFE T HRMEX IR AR, MAs
G ERIZEIEMREEIRIST (STR1V[6:5] A PRGERR Y, ERSERR) . [&lIth, WRARG_C_1 / WRARG_4_1 #¥iE
FERXEMHNEFAEE,

OTPI REEWIRIEN S HEUMRSHER N, FoTPUS EFIEIINRSHIZEB KA, HEFRSRE
(ERGIEEN

FH WRARG_C_1/WRARG_4_1 3BT HIE S A MU EMEEIEZ LM FEFSRENNE(L,) o BRI INR
B3 EZ R T FESMBVRRMRIZIRF, MNEX NI REZEHIRFRRBIZEEZ DKM, SR1VHRIHERE
FELFN WIP FEL 17

RESFER 1T UWESIZE (3018) RIS RDYBSY i (STR1V[0]) FOEEIR{I (STR1V[6,5]) FHEE faIft
FEEREANTHEEK, MRELEBNKK, MER CLPEF_0_0 sp &AM EIRRESHESR R EIFEF
ASP PPB $iTE &5 1728 (PPLV) 1728 1 BEi@d WRARG_C_1/WRARG_4_1 65 ¥EHIE N 2 BTE PPB fiEL
(WRPLB_0_0) a5 {E5IR] LLE N\ PPLV F 17280

IR BN TS 1Z R A5 WRARG_C_1/WRARG_4_1 SiSfEE N\, B iEiTHIERBUNESS
&% (DICHK_4_1) RINFHUE B MR ET 7.
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4.9.6

5 )\ PPB SiE{iL

E N\ PPB BiEfiI (WRPLB_0_0) sn¥{&ials PPB BixE & 1728 PPLV[0] /B =, PPBLCK{IAF{RIFPPB{i, H
PPLV[0] =0 BY, PPB4RiZ/iRbRanFIGHPIE, EIRZTBFEIFER T, PPBLCKALEAFITH IS
fiI, sEHEHGHASCERFIEEFES ISABENBEX, BIRMEZE (BR1200 “m<SHERER?) -

TE23FHES WRPLB_0_0 sp2fEHIZ A, WA HEEEE (WRENB_0_0) ap & iaFastE Xt A 1TAED, X
SEREFERINE /RIZFEEE (WRPGEN) 18BN 1, UAITFERB 2,

IRELEDHTR, AR LUEEURAS S 788K 2 RDYBSY {iIMI{E, WRPGEN {ii{f BERH2/ERRIEI N 1, T2k
A0, HE PPBBIEESE5EMIG, RDYBSY MBI A0 (BI1207T “p<SEHEER?) o

4.9.7

HNAF TR T

N 4 ZTAMET (EN4BA_0_0) S5 & 5HIIE Z R Mt AL (CR2V[T]) IRE 1", LI KRZHIF
THIAHESERNEE 4 Tk, J5EX SFDP (RSFDP_3_0) i< fEFimA it KEIAIRME,
JEDEC JESD216 #RAEZESK RSFDP_3_0 14R 2 H 3 NE TR,

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

4.9.8

iR HaF Tt R 0

B 4 IS (EX4BA_0_0) 3IEUG HZ R (CR2V[T]) IRE 9407, LUGKERSD 3 FhitiltiE<
FRANEE I FHML, ZIESASNEM 4 FHMIHES, ZIESTIBHRETER 4 Tt

4.9.9 BN SHXHNFFESMaSERm
38 BN SHEXNFTESRMBSEH
. Related SPI Related octal transactions
Related registers transactions (see (see Table 82) I
Table 81)

Status Register 1 (STR1N, STR1V)
(see Table 47)

Write Enable (WRENB_0_0)

Write Enable (WRENB_0_0)

Configuration Register 5 (CFR5N,

CRF5V) Write Disable (WRDIS_0_0) Write Disable (WRDIS_0_0)
(see Table 60)
ECC Status Register Clear Program and Erase Failure | Clear Program and Erase Failure

(ECSV) (see Table 64)

Flags (CLPEF_0_0)

Flags (CLPEF_0_0)

Interrupt Configuration (INCV)
(see Table 74)

Clear ECC Status
Register (CLECC_0_0)

Clear ECC Status
Register (CLECC_0_0)

Address Trap Register (EATV)
(see Table 65)

Write Any Register (WRARG_C_1)

Write Any Register (WRARG_4_1)

ECC Detection Counter (ECTV)
(see Table 66)

Write PPB Lock Bit (WRPLB_0_0)

Write PPB Lock Bit (WRPLB_0_0)

Configuration Register 2 (CFR2V)
(see Table 51)

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

ERATRBHUEREDEMEESEMEY. Z2XIFHIFAFRIPAUNE N2 %o

XEEE NepSEW T UERI T =MihiY:

» SPIECRAISDR (1S-1S-1S) thi¥, Zi—1MNFNHiES, 81 CK EAAEE—(I

o J\LEIZECISKFASDR (85-85-8S) thi¥, EFHIFNF TS, 81 CK LAAE R\

 J\£3% % F DDR (8D-8D-8D) thi¥, FHIFRNFTIES, 1 CK LA TEAZEH/\IL
ERHEZEMBENGSERZE, VN LKHEHEEE (WRENB_0_0) ¥ EHFH B/, RS
FFEesHNE /JRIZEEE (WRPGEN) IREN“1I" IR FIZEFIR(E, ARSI ERA EHIHHRIT. H—
PNE NG LEHSTHEY, WRPGEN {I#EE4I/90%

LUE NG SERIETHTE, TLUREURSEZEE 1 UK ERERLE /T (RDYBSY) iIME, BENEAN
< EEAE], RDYBSY i N“1”, FerkEIH“07

AL E STR1V[6] FFY PGMERR i RHE S Nir < F el @ d A £ iR,

NATFEEIEAFRIFAAHITERIFHNBENS NG ERBAIBAIT, FEFEN PGMERRIRTESKL
Mo

3 cs# WIREpEZER BTREHE, SN EHEFEREE,.

4.10.1 RIERIE

HS/LTRIEXEFZARBN (iLBH) , EHRED EEANROTMARITEKIERIRE. S 4EAIE AEC-
Q100 TAVEESERE (-40°C & +85°C) AFALEHIRIE. S—MECCHIBRTERBFIIRIR ZIE R 1T
HIT—RENRE (BREN) BHNERFREREETEE (-40°C £ +105°C) M (-40°C & +125°C) 2§

LA KPR AEC-Q100 28145

RERITERRENZ RS NESFEZH N SR TiECCIIEW R A, FRMRBAT 2 iEcC, M
B—BXANZAEANESHENEIR.

4.10.2 TURIE

NG ARBEIRES NWEIENH IR X HEEE NIESRHBIBMEAXBERNEZMESIAR
TR, XIRE T AIEARENENGSEREITE ANNBIBEN LR, 2TTEANARFE—RIRIEFR
WEx% 1 MO TIA (256 3 512 FF) #HITE No D TIA/NHEEZTFES 3 BICFR3V[4] iIRIRE,
DTES TTANMAEAR L3355, AILUMIAIEI D RA/NRHITENBEAEHFXHNE NIRE. BiNE
AN16FHRKENEEHFLIITTHNE AR, XHEARRECCASEER, ATRERENSTAEAN
BHER, BN 512 FRHARIFTHEDR 512 FHi#HT, FESTMIIIREA—RK,
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4.10.3 BAND TSR

SAZAT (PRPGE_4_1) s RS iEE NEITFME2RMTIPR, NRAF[HRENEIERToIAN
(256B 8¢ 512B) , MIFEECIAHIUEAI DA FFERBRA ZBINZEFR, BEMNHFTIRMD THHNRE—
MEBEBEE—DTINEFTUE, HAFRES D RLRIMBREAHRE WRESFREEED
FHU, WEREHEIEF M TTARRHEMIFRRIRFHITEN, MASNE—2 TREMF T
7R, 5NIZHBGREITHIZEEIE, PRGERRIETRENGIERPEELLETHILES AR
THERRTEIR. XEFBEZHANREIPEKIEHITEN (L1200 “d<LEFRR") -

E/\LLSDRIZIVT, ZanfFRAATREFTES, HMur]IMBREE SR, EDDRIET
T, ZIELRERTHRZ2FTINMEE, HEMULHTIMEES UG,

4.10.4 BEANZeXigH$En

BANLZ2XIg (PRSSR_4_1) sp S EHNISEUES NEISSRHF, 1% SSR 5 E 5B TR E Mt =8+,
HEHROTPEM. SSRA 1024 F71, AT FUbanSEH, M A31E A0 BIMIHHUIAAE (Pl1200T
“IERR?) o HESSRTEINY, FEEIGBHAIITTEI 32 i1, BPALAI A1 F1 A0 29 0'b, FEIF
MBI CS# U5 32 {iU¥F55,

BJ LU STR1V[6] FHY PRGERR KM RIFHRBIR B R £EfIHIR. N7 UIFKIEITOTPREFI#HITE

N> BIEFTRNERMATLIEE N1,

1 SSR FETERIRIM S N—REZR, FitleeZXKEKREHE. XTI ENXIFEHENSHEELK,
F B STR1V[6] FAY PRGERR U E NN 1o EA—R, EMEEZRIFHNXIFHEARASEREIR, UFARE
il PRGERR filo S NXAIXIERBE NI (BIA“1IBIEERE) #H1T. ER—1ECCETREANZRES
fBizEEE T ERVECCE A,

4.10.5 B NFARIPML (PPB)

B NFARIPAL (PRPPB_4_0) sn S fE XS PPB HFE2SPRILHATTEN, URIPFAREMINBXFEE N
HIBfE (BEER120T1 “epSERRY) o

B] LI ZE STR1V[6] Y PRGERR IR ERFRABI R T R EE IR, HZI1AXI= ASPPPB  (ASPO[3])
ASPPRM (ASPO[0]) #0 PPBLCK (PPLV[0]) fif®#PEYPPBiI#1TE ABS, 5\ PPB Ut EFHIE=H1E/
BH,

4106 BENEXNFESMGLIEE

39 ENEXNFTESNGSEE
: Related SPI transactions Related octal transactions
Related registers (see Table 81) (see Table 82)

(Ssteaé‘ﬂrsa%elg'zt.f)r 1(STRIN,STRIV)  |\rite Enable (WRENB_0_0) Write Enable (WRENB_0_0)

Configuration Register 5 (CFR5N,

CRF5V) Program Page (PRPGE_4_1) Program Page (PRPGE_4_1)
(see Table 60)
Advance Sector Protect Register p S Sili
ASPO) prg gaRmAr elcure ricon Program Secure Silicon
see Table 67) ( _4.1) (PRSSR_4 1)
ASP PPB Lock (PPLV) Program Persistent Protection Bit | Program Persistent Protection Bit
(see Table 69) (PRPPB_4_0) (PRBPB_4_0)
ECC Status Register Clear Program and Erase Failure Clear Program and Erase Failure
(ECSV) (see Table 64) Flags (CLPEF_0_0) Flags (CLPEF_0_0)
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4.11 BER

N FREEFIFIFARIPAL, BERGSERAISGEIBLUT Y (FIEFHIEA FFh)

XL R AR S L BT LUE R LU T = FiiN R B9 A —Fd

v SPHEIRFAISDR (15-18-18) thi¥, FR—1MFTES, 810 K LAEEFR—1IL

o J\ER3ZOIKRFASDR (85-8S-8S) ¥, FHMMANF RS, 81 CK LABER/\fiL

v J\£&3Z XA DDR (8D-8D-8D) ¥, FHRFMNFNIES, 81 CK LAAM THEARE R/ \ I
ESRGEZEIRRa L MZal, YARNEfERE (WRENB_0_0) dp < 1&iait B ke (HE T EL#1TARRD,
INEBRIREZT1F A Write/Program fEEESL (WRPGEN) B '1' SRIEREIBIRRIE, B SEHAREWES
HHIT. H— N ERTTMAY, WRPGEN IE I A“0%

UmSEHAIBIEEHRTH, FLUEEURE 1 IRESSHFL/IT (RDYBSY) (UHE. BEMNIREGRm L%
tmiHAE], RDYBSY 9“1, SERKEY/9“07

B A2 Z STR1V[5] FRBY ERSERR i RIAE Bl L miE S A £ E iR,

R AF BEI RRIFAIEE ASP B RIFIB X BIZMRa SE R A 2WNIT, HEREG ERSERR KKK
filo

Y cs# IR ENZER BITRESH, BEhiRkka<SEiE,

ZaMH HNERIARESRIAEFTHIYN Frh,

4.11.1 183 aKB B X ap < 1B

2% 4KB IBIX (ER004_4_0) BS54 KB BXBIFAENMIIREN 1 FAEFETYNFFh) (BR12000 “d<fE
MR o

NUSBHEBEANSE—BRX (CFR3V[3]=1) B, k@S EHRIBHRZIE, INRIEIEAE 4KB BXp <15
KIXFNIE 4KB X HhE, MISSEHEF IR ZI2(E, HEFRSIEE ERSERRIRSK ML,

4.11.2 JEPBR 256 KB X ap 154

256 KB B3[X (ER256_4_0) sn 2 Z i SUBXPMAEMIZEN 1 (FIEFTEAFFh)  (FBR12001 “f
LERKR?) o

2SFECEIRTN (CFR3V[3]) RERTGFEAESBXEM, TN1RCFR3V[3]=0,4 KB X BB St T RN RS
T Ex (kAL 128 KB 3X 64 KB BY—E0 57, INREBXIZPRIESNATH 4 KB mXEERI 256 KB BIX, NIEE
=M 4 KB BXAZZBXMEM, XA (FEESE) MI128 KB 5 192 KB BXBIER D 2 WIZFR. 3 CFR3V[3]
=109, it EEE 4KB BX, BXEZERMISEFRMEZTERESA LM 256 KB B X _EIR(E,

Y BLKCHK BN, BEEMReSERETITHERXAERRS. NRAMZBEXERIERF, WRERIERE(E
Bk, NYEERXFHEITNUIRA SHITIRREE. 2 BLKCHK B FAFHITRIFERE,

4.11.3 BERS R RSEE

B A (ERCHP_0_0) fpfZiiE B NAFEMESINMNFAEMIREN“Y (FREFTAFFh) (2011207
“ImLEWMER) o

RERRIPAL (BP2. BP1. BP0) EBINO0BY, AREHITIERGROH S EH. BEBPUFAHAE, NARH
1788 <185, BHERSERRARSEKMMUARE L, S EHIEHINTEAZESRBEXRIFDYB PPB RIFHE
X, #H ERSERR RERMABASIKE,
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4.11.3.1 RERFFARIFML (PPB) 52 X5

12B% PPB (ERPPB_0_0) ESXEFIEPPBANIRE N1 (BI12001 “B<ERKR?) o R PPB IS
ASPPPB (ASPO[3])« ASPPRM (ASPO[0]) #1 PPBLCK (PPLV[0]) fiL{®$F, MttesSEHEISFLIEARY,

4.11.4 BRI Rt #

4.11.4.1 FHHEBRRREGSER

FEHIBPRIRTS (EVERS_4_0) fi S F A TR SUB XM RE—MEMRRIER T EMRINTM. WRFTIE
BXERINER, MHIRBRIRZSAL (STR2V[2)) BN 1, MNRFMEBXARTEIBER, N STR2V[2] 0, TEILE
HSERZ A TERITE /RIZEEES (188 WRPGEN fiI) ., B2, RDYBSY HSSHBEEIRE, HiTig
EEERENERR, WIEBUAZSESTE STRIVIO)HFRR (152% 12051 “ap SEHR")

BRI ESH L E R TR T RMBRIZERTEIEE. EMAHIBRIEESEPIBIEMRY. Zm<
FHRIBE teeHIBT BT H EHT STR2V FEVIRFRIRES, ATLAIEEX RDYBSY fif (STR1V(0]) SREAE FHIFFRIK
BB SER i< F i, MNRAMENBXKRBIZBRE STR2V[2] = 0, MATBRIRMRIZEX UBRIZE
X R EIRH AT SR 1E i

41142 RBXEBRITHGSER

BX R4 (SEERC_4_0) sn 2 X HIMHIEEBXMNBXIBR A, BXBXITHEHEEBXBXitEk
(SECV[22:0]) F1F287+, HERLUBEFERIEEEIZFESSm <5 (RDARG_C_0) 3Ri%XEY, RDYBSY 28
HERGEN, FHERIELERINER, IRECRSETE STRIV[0] BRI (12001 “@m<SERER?) -
BT EREE toMTBIRTEMFHER SECV[22:0] FF2%, AJLUREX RDYBSY {i (STR1V[0]) AMERBX T
WS ERMABTEMR. SECV[23I A FHREFIRENEXIBRITHEGT ERFHEE L

4115  BEFEXFERRGIEH

+R40 BEFEXTFR RS EN
Related regist Related SPI transactions Related octal transactions
clatedregisters (see Table 81) (see Table 82)
Status Register 1 (STRIN, STRIV) | \yrite Enable (WRENB_0_0) Write Enable (WRENB_0_0)
(see Table 47)
Status Register 2 (STR2V) Erase 4KB Sector (ER004_4_0) Erase 4KB Sector (ER004_4_0)
(see Table 50)
Configuration Register 5 (CFR5N,
CFR5V) Erase 256KB Sector (ER256_4_0) Erase 256KB Sector (ER256_4_0)
(see Table 60)
ASP PPB Lock (PPLV) (see Table |Erase Chip (ERCHP_0_0) Erase Chip (ERCHP_0_0)
69)

ECC Status Register

(ECSV) (see Table 64) Evaluate Erase Status (EVERS_4_0) |Evaluate Erase Status (EVERS_4_0)

Sector Erase Count (SEERC_4_0) Sector Erase Count (SEERC_4_0)

Erase Persistent Protection Bit Erase Persistent Protection Bit (PPB)
(PPB) Transaction (ERPPB_0_0) |Transaction (ERPPB_0_0)

Sector Erase Count Register (SECV)
(see Table 73)
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4.12 HEMMmRS R \NVIRE

HL-T/HS-T 2314 AT A R B AN EE EAE IS TA0M N TURIE, GItNIEES. B ASSIE—Bities, —B s
AR AR e SRR BT E S S R X TS ¢, ERa] LU S EE AR,

4.12.1 BER. BARBIEEELEEE

HiEMPERATFRATM BN, BRIHIETEMOTIRE, AREMNTMEMIERGREERX. IERE
H{E T E I PEY P IEEEIR. B E 47%%??%%1 (STR1V[0]) HAI28H Ready/Busy IRZ&ARE (RDYBSY),
LERIEE AN, BRIMIE— RN ERIERTEAFEL

4.12.1.1 TFBNEE
v B NE{S(TES NRIERRIEE Mo

 REEFE28 2 (STR2V[0]) FHIB NIREEEIRESITE (PROGMS) A ATFHIETE RDYBSY T 0" B N
RERTEEFEHE T,

o O] LVEEE NIRIELLAFIREE(E,

» ES5 NEEH 0 TR E At iESEEER & 7= 4 R E R EE,

4.12.1.2 EBRER

v IREREEES A 2 INTE B XIRFRRIERAEI R 2o

' 41% BT {7 a8 2 (STR2V[1]) PRVRFRRIFEEIRZSATS (ERASES) A] 3 THIRETE RDYBSY 0" BRIRIR(E
LTEHFEHETMo

' é)##ﬁﬁ%?s?s{’ﬁ/_f\‘a‘&g%o

o A LUEERERRIELU TS NRIESIREUR(F,

+ FEIRBRESHAIE], RILUSEN DYB FEFIRIGE B K RIFIESL.

 EEEFENER. SASRERBERERENRELT, FRIFHEITHEIRREE EXMER
T, BERESHRBE,

o IREURFRE (F B K AR E IR &= = 2 N i E RYER R

4.12.1.3 HIETEBEMREHE

IR EMRTEEENEEREE TR IZERREE K.

IREEF1ER 2 (STR2V[4]) FRITEMEREY SRR B M EEIRSIFENAL (DICRCS) AIATFHIETE RDYBSY &
OB HMIEREHNEIREERR EEFEHE =M.

o AT EEHIESTEMERNTIREUAIFIREURE,

EiRR. BEARBIEEMRNEGEHE, FARAFRITENEAFFESTURMRIFARIPUGSFH. HLt,
EEEEREBA T EEESURRIPE PPB i, MMREBRXETEREEHHEAEEESGAN, NIXERXNIZ
{52 DYB {iIF9{RIF, XLE DYB ii A LATEIB IR E (S HAE) =,

SR E SR EFR B 9B IE] Mtpepso

LIBFREENS N2ETRE, SHREIZNEREEERER. A%AR LB IEEURSSFes1080
RDYBSY{I R FIBFIZFIEITEVIRES, MEINEREREI T, ]| 41 5 HEERERRE A F S E .
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Allowed

1. Allowed during

Allowed during

Transaction name . program data integrity
during erase
suspegnd suspend check suspend

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) Yes
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_O,
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) v v

es es

Read Octal SDR (RDAY1_4_0)

Read Octal DDR (RDAY2_4_0)
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BIR. SABZIBETEMERNEME

WIEE K ERFR. EARBRETBENEMEmFRT METFIEE. TN, BRIEHRETEN
NEHEHEITRE NSREURERE, BAEME<EHUINE ZIFHERF

AL, EAREEREMENEMESER/G, WIS RDYBSY (U TRESFFS L REM N1, MRE
2, SARERTE. MRLKEEHETNEE, WHENBRRERRE, NRLEEENTAN BRIk
EFTEMENERIE, WIS LRFRZ.

S\ BRIEIE—SRENTRFTURIERZ . i, BAEEGRSERAIUZRRESEANRE
Rz E, BATRESEANTURRIRERBTN, EMEN T M EESRSERZBEUINE—RK
FHEFF tPEDRS BYBY B E) PR 52 7 HEMRERIERRIZ.

4.12.2

Erase / Program / Data Integrity Check
Transaction

:

Suspend Transaction

Repeat Status Read |
Until Suspended |
(treps) |

Read the respective Suspend Status from
Status Register-2

!

Transactions During Suspend

!

Resume Erase / Program / Data Transaction

E] 52 HEMMERE

4.12.3 HiERMEHEXTEFESRRGSER

x4 HEMMEBAXETERHGSEH

Related registers &eel:g?:bslepl 8t:ll'z;msactions zeel:FreadbcI):tsazl)transactions

Status Register 1 (STR1N, STR1V)
(see Table 47)

Suspend Erase / Program / Data
Integrity Check (SPEPD_0_0)

Resume Erase / Program / Data
Integrity Check (RSEPD_0_0)

Suspend Erase / Program / Data
Integrity Check (SPEPD_0_0)

Resume Erase / Program / Data
Integrity Check (RSEPD_0_0)

Status Register 2 (STR2V)

Read Any Register (RDARG_C_0)

Read Any Register (RDARG_4_0)

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)
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4.13 =1\l
HL-T/HS-T2s44 235008 U5,

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

' CSHES EI

RS

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

RESET# MINBEhE(IRIE, MZESHETRIRNSIBREBT, FENE > tp, HESMFHITE PORHAIE
RITHTREIEIE, BUEMSERE tyy WEA 5ETTMK. TF&Rs9 M MR,

-t

RESET# \

cst \

& 53 {5 F8 RESET# I NHITHEHEEN (EffkH =ty (B/VEH) )

RESET# \ /

;4 > (trp + tRH)—HPtRSﬂ

cs# \

& 54 {58 RESET# I NBITREGE AL (EAIBKA > (trp+ try))

F—‘tRPH
RESET# \ \ /

L I

Cs#

& 55 fiEF8 RESET# I NNEBHE N (BXEBEESEN)
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4.13.2 LEBE i (POR)

ZZBRHFHITPORIEHE, BE Ve EARIR/NV BEZEET tp BYEIZER (E 56 # E57) . L8
HAIE) (tpy) MSIELEBIZERME, Et, CS# MTBE Ve EFHo 1E tpy &R ZBT, FAEBIZEHREETIES.
S 3R89 HIBTFF AR,

POR HRIB| =2 B& RESET#. 3R POR HAIB) RESET# N{REBTF, HE tpy ERERIFEEBT , N CS# M
RIFS BT, HIIRESETHREIEBFEEHREF tgs N1k,

§<7tpu4>’;

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

< trs— P

/L

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

56 POR & RATE i E BT

T

47tpu4>‘;

/L
RESET# Ss If RESET# is high at tpy end

<7lpu4>‘;
/L
CS# SS \ CS# may stay high or go low at tpy end

& 57 POR 5 SRIfE (I N E B F
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4.13.3 CS#EEEI

CSHESEMNFECSHMDQOUES . REMGEEXT —MELWMIN, ERIEESRKBEISPIANEFIEGEM

BHEN, MU TFHEGSTRISHES I HHE,
S ININE 58Ff. TR 89 BT FIIE. CSHIESEMP BRI T:

o CS# IRENNRETFERL,

v CKERBTFHEBFERE THFRFRE.

v CS# F DQO MR IX BN AR EE Fo

' CSHRIRTNABZET (B -

 BEE N NS R, 8RB DQURRE BHIR,

v BUUREEENA cs# ARG, HEETEAEBE AEER) B,

EHEE cs# podla, MISEMAEREREN, S[HRLEMEEHTHIESE, EFAERLNSES,

HBBE tpeser BABIRIPR A IR/ T an 215k AESFHFATHFIIRT.

ZEMFIIFERTES LBNER, MNESESFRYRRELMNNER, eSS TFHAR
S, WWEMAFFIERRIIETT. Flt, JEDECERITAEFXSMHEAES NI FTAHF RESET# 5|RIAY

HEFEER, JRESBAEMMERNTA.

/L
oK \\
17

tos P etosic P!

i*fsu.l"“hm"i

/L
DQ[7:1] | SS

ET 3
Internal y Device i
Reset

& 58 CS#ESE MY
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4.13.4 Ly =L ]

REEHNE M EFRBEMIEZRMERINME ((RIFPEFERMRN) EMMBEZRTEFSS, G0
MEFEHIE LEBRE, EXRSZIEFRANIEE. H cSt TR RRERNTASHETE, FHITE
{Ien < &4 (SFRST_0_0), HEE trBTjEI3KHAIT, W3R 89 BB FHIE,

EEImm <% (SFRST_0_0) ZBiHE L BMNITE AI{FERE (SRSTE_0_0) dn &5, UERGEMHNITHA
N S1EHMIFET, SRSTE_0_0 &~ [GFA SFRST_0_0 LASMOEEep S{E RIS B E NI fERE SR

4%, FBHLESMERY SFRST_0_0 snE 4R 5,

S (SFRST_0_0) #p<fE4R4%EE SRSTE_0_0 mn 1%k, MMBHIMEENTR,. ERHEE[EE, £
BN SR MMNIEZ MR ERSHEBERN, XZFFIKEZFF23 189RDSR1_4_0, RDARG_C_OFIRDARG_4_0
121, NMREERSERHEMHREIAETL, NWHETERGEUNEEERA TREURESEFESS L
R E(I5 RESET# BUIRE TR, YNR RESET# NS BIFIREE, HFEAHRHFEMmSER, NSHR
PITHRHE (L

41341 RESEUBRXFESRMGSEE

+ 43 R EMEXTESNaSER
. Related SPI transactions Related octal transactions
Related registers (see Table 81) (see Table 82)
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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4135 BTN

Raa EMTN

Transaction / POR Hardware resetand CS# | goftware reset

register name

signaling reset

¢ Device Reset
¢ Status Bits Reset
+ All Volatile Registers Reset

+ Configuration Reload
to Default

¢ Device Reset
¢ Status Bits Reset
+ All Volatile Registers Reset

+ Configuration Reload
to Default

¢+ Device Reset
¢+ Status Bits Reset

+ Configuration Reload
to Default

+ Volatile Protection

Summary R t to Default
¢ Volatile Protection Reset |+ Volatile Protection Reset esettoLetau
to Default to Default . Non-vo!atile
+ Non-volatile + Non-volatile Protection unchanged
Protection unchanged Protection unchanged ¢+ Reset all
¢+ Reset all ¢+ Reset all Emeegﬂgﬁcsj
Embedded Embedded P
operations operations
Interface * All Inputs - Ignored * All Inputs - Ignored Transactions
Requirements + All Outputs - Tristated + All Outputs - Tristated (SRSTE_0_0,
SFRST_0_0)
Status Registers Load from Non-volatile Load from Non-volatile Load from Non-volatile
Registers Registers 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 | hased on ASPO[4] based on ASPO[4] No Change
Password Register - Password Register - Load Password Register - No
Load based on ASPO[2] based on ASPO[2] and Change g
and ASPO[0] ASPOI[0] 8

ECC Status Register |Load 0x00 Load 0x00 Load 0x00

AutoBoot Register Load from Non-volatile Load from Non-volatile No Change
Registers Registers

Data 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

,_’F«r:ladpress Load 0x00 Load 0x00 Load 0x00

Register

Endurance Flex Load from Non-volatile Load from Non-volatile No Change

Register Registers Registers

/0 Mode Load from Non-volatile Load from Non-volatile No Change
Registers Registers

Memory/Register |\t Applicable Abort Erase Abort Erase

Erase in Progress
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Raa BTA (8)

Transaction / POR Hardware resetand CS# | goftware reset
register name signaling reset

Memory/Register
Programin
Progress

Memory/Register
Read in Progress

INT# Pin

Configuration Load OxFF Load OxFF Load OxFF
Register

INT# Pin Status
Register

4.14 FIRIET

4.14.1 BEBEMNEABEER
W (CSH) NREE TR, RAMDTEEERSHLTERNBRER, Y cst NSBTR, B4R,

EalgebFEREEES, BEIFMERE. FERNTIRETM. AGSREHNFVIERER, IhiERE
E lggo W STHIS I,

4.14.2 AEREHBE (DPD) ER

BIRIEFETTHRRINSILERAEXTRME, Bifid DPD RN LU —S BRRGIER. BRIEMNIHEEFEE
1S DPD RIS R E A T HE BRI Ao

4.14.2.1 #H N\ DPD IR

231 0] LUED ®fH 75 T0# N\ DPD 123K :

1. (ER s L EHIFH N DPD R

2. LEBEEfIF# N DPD R

FERFNREREBIEN ST DPD E3(

B A EHNRERBERHSEHE (ENDPD_0_0) AIEERF tentopp ZEIR, BIRIfERE DPD . EBITE

BSFNE, Y% cst5IHIRshAEEF, T, EFA=H1TDPD v &M, 1E CS#5|HIIRNA

BEBEEE, BTE teyopo NEIRNENBRERTERE (R 89 WNFME) HEAINZEFE TEE IHpp
(3R 87 IBEHISE)

DPD REEMZRIRESHEN. NEHBERMITRAREEZ WRKMEREFEFSS 1. SGRE/TUREFE

(RDYBSY) i[5 9= (STR1V[0] = RDYBSY =0) Fi7R) BY, A% DPD €5 <1&E Mo 7E tenpppPY BN 22 IF

M2 R IX a2 R o

LEHS(I/F## N DPD 3L

9N:R DPDPORBCEUIfERE (CFRANV[2]=1) , WFE LR, BEHEMISKJEDECEORNEFAHRHEMUELH

WEERE, 2|8 ATF DPD R, EPOR X E{iHAE], CS# NERPEVCC LIEMMBYEBERH# N DPD R, WE

59FfT7Ne TEtenTppoBY IBIN R SRIF MBS R IX R 6 < 15 4o

Not Applicable Abort Program Abort Program

Not Applicable Abort Read Not Applicable

Load OxFF Load OxFF Load OxFF
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Voo _/
RESET# J ___________________ _/f RESET# is high at tpy end
CS# _/
& 59 L es S It # N\ DPD T
4.14.2.2 3BHH pPDIEI
ssEAFOPD B EE U TAXZ—:
EH4ENGAIRE pPD EL

L25HAF DPD B CFRANV[2] =0 BY, FEMEMSESHRE R ERER.
cs# Bxopfid & FRH prp L

BHTEWEITENRN tesppp FICSH BKP/FIBH DPD, CS# NMTERKP/EIREHASHEF, DPDEBH/G, FECSH
ITHEBEFIREFHRT KRB EmER, BE DPD RXBE texroppiTiBle 284 EER texrppp 2 a7
=AY,

CK Foy / \

cs# \} {: \

i“ibsopo"}

[\

‘
1
- texToPD

A A

& 60 B pPDiET

254-7f DPD HREMRIFHECE, XEKERMIEY DPD BYAPRES#EH N DPD BAIRZSHERE, ECC RS,
ECC iRt 2128. MUHBRFM P MrIR ST FRSF S ER BB

4.14.2.3 DPDHEXBERMHSEH
K45 DLP X FERMNHSER

Related registers

Related SPI transactions
(see Table 81)

Related octal transactions
(see Table 82)

Configuration Register 4 (CFR4N,
CFR4V) (see Table 58)

Enter Deep Power Down Mode
(ENDPD_0_0)

Enter Deep Power Down Mode
(ENDPD_0_0)
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4.15 LEBHkTER

1E Ve BRI T EREZA, —ERBEEE LTSS B EE iR
Voo (BME) ERELAN, REHEER ty

» VosTERE ERRY

4.15.1 e

ZBRHRBAEES, BNV ARV FREZEERT tpy BEIER (B 61), B2, U

R VeoTE tpoHAIEIIRE B Vec(min) AT, NIRBERIESREERTIIE. EtoyERZE1, FARES(EE
EEMAES

ST to HRIEIIRUR Ipor BBIR. EEE (tpy) /&, WRPGEN {UE1i, AJLUEIELTF DPD 25, Standby &,
7EACE 57758 4 (CFRAN[2]) FFAY DPDPOR 15 #I1EPORTE AL [ 28 1 2B AL F DPD S StandbyiER, (BILK
58) . Y15E DPDPOR i @/EFHY (CFR4N[2] =1) LEB/5234 4 F DPD K, EPORZIG, ZEE[FHEHE
{iI (RESET#) 23R B F IR

Vee (Max) (-

Vee (Min) -

| Full
;“‘7&“4’7 Device—#
' Access

y

& 61 e

4.15.2 e

EIE B BEMREE Voo (BILE)LUTEY, BESTIES Vee (RBTF) LUTFHIFE tppBYiE] , LAUESR A EFRAD
et LB (WE62) . WIREREIIZER Voo RIFE Voo EILE)LE, MBHISFRISVBHURES, #H
EVee BRETF Ve (B/ME) B IERE T{F. WMNRE_LEBESPORKIEMTERL, N RESET# (SSHEMIGE
¥TEBhPOR i3 12,

A
Voe (Max) | At S
<¢——No Device Access AIIowedgbi
T i Deme ,,,,,
~—tpy—®—Access
: | Allowed
Ve (Cut-off)
Vee (Low) - \—f
}-—tpn—-—i
& 62 TEHBETE
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4.15.3 LM TEIEF
NFRIUEHL-T/HS- TIRE A B T, FEEEUTHEBINS:

 EEEBEER, KMV, ARBEMVecqe ELEEER, AR Ve M Vg, RE Vg
B Veeo

' Y_—FEE}E_thEﬂ %FEF'{EE VCCQ ) ﬁf‘ﬂﬁ VCC° _F%HHIEH_JLXHET 'f& VCC*D VCCQ’ /\g VCCQTEL VCCO
o BIIREE VCCQSVCCO

Vee
— - tVR — -— tVF
7 7 7 7 N N N N
Veea AV, NN N N
a2 AN
*Power UpM—Normal Operatlon—bﬂd—PDower—b'
own !
& 63 LTEATBENE
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5 T1Fe8

TS/ NAFESET, BTEEMIRSSHEFIPRTS, HL-T/HS-T AR5 LA RIRAYIEZ K MER
SREFEARLINAANTFRMURE, UKNERRFRDIENHINE. 81MFEFEHEBE—EHZ KN
MXBEMIEZRMEMU NRFEFAM) A, ELE. BEESUNREEMERE, FFERIIFFRIEMF
IR EMEIZ RN, URHEHSRIEMUNIRINVAT. BRBIESASERNEZRMEMUN, FRIE
MR ERMBIEHRTTER. B2, BHFHESAZRETESMN, FZRMEIRREIBIIE, FFHEE
N E 64Ff o

Register exampie)
[ Bit[7] I Bit[6] IBIT[S]I Bit[4] 1 Bit[3] I Bit[2] I Bit[1] I Bit[0] J

Implementation J

A Y
Non-volatile (Memory Core) Volatile (Registers)

[ NBit[7] I NBit[6] I NBit[5] I NBit[4] I NBit(3] 1 NBit[2] I NBit[1] I NBit[0] J [vswmlvame]]:vams] I VBIT[4]IVBIT[3] Ivsn‘m Ivsn‘m Ivsn'[ol]
[ [ ) [} [ i A / 1 /
‘ : ! I

& 64 BEasl
) >
Non-Volatile P u Volatile
(Memory Core) : HW%’;SQ (Registers)
e s ez 2 (1Mo ) |» SWReset eI =2 )
e NV Program
e CS# Signaling l
Reset
Device Configuration

& 65 BESH|AHFANBIERTD
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5.1 B iraaap 2 N

+R46 BFFEUERAN
Factory
Bit number Name |Function |Read/write default |Description
(binary)
REGNAME#T[X] - - Possible options: Possibl Format:
T=N,V,0 N/A - Not e Description of the configuration
applicable R - options |bit
Descending order Readable only R/W :0
- Readable and 1 Options:
writable 0 = Option ‘0’ selection of the bit
R/1 - Readable and OTP 1=0ption ‘1’ selection of the bit
Dependency: Is this bit part of a
function which requires
multiple bits for
implementation?

2 REFTFER 1 (STR1X)
RESFFER 1 ESREMUMNITHEIL, ]| ATHR T FIIFRESTFSS 1 BB BITHEE,
rK a7 REFER12

. Read/Write Factory
Bit Name |Function N = Non-volatile default | Description
number V=Volatile | (binary)
STRIN[7] |RESRVD |Reserved for Future |N->R 0 This bit is Reserved for future use.
STR1V[7] Use V->R This bit must always be

written/loaded to its default state.
STR1V[6] |PRGERR |ProgrammingError |V->R 0 Description: The PRGERR bit
Status Flag indicates program operation success

or failure. When the PRGERR bit is set
to a ‘1’, it indicates that there was an
error in the last programming
operation.

PRGERR bit is also set when a
program operation is attempted
within a protected memory region.
When PRGERR is set, it can only be
cleared with the Clear Program and
Erase Failure Flags (CLPEF_0_0)
transaction or a hardware/software
reset.

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

Selection Options:

0 = Last programming operation was
successful

1 =Last programming operation was
unsuccessful

Dependency: N/A

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

STR1V[5] ERSERR |Erasing Error V->R 0 Description: The ERSERR bit

Status Flag indicates erase operation success or
failure.

When the ERSERR bitis settoa ‘1, it
indicates that there was an errorin
the last erasing operation. ERSERR
bit is also set when a erase operation
is attempted within a protected
memory sector. When ERSERR is set,
it can only be cleared with the Clear
Program and Erase Failure Flags
(CLPEF_0_0) transactionor a
hardware/software reset.

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

Selection Options:

0 = Last erase operation was
successful

1= Last erase operation was
unsuccessful

Dependency: N/A

STRIN[4:2] |LBPROT |Legacy Block If PLPROT=0 000 Description: The LBPROT[2:0] bits
STR1V[4:2] |[2:0] Protection based |[N->R/W define the memory array size to be
Memory Array V->R/W protected against program and

size selection erase transactions. Based on the

If PLPROT=1 LBPROT[2:0] configuration, either
N->R top 1/64,1/4,1/2, etc. or bottom
V->R 1/64,1/4,1/2, etc., or up to the
entire array is protected.

Note If PLPROT bit - Permanent
Locking selection of Legacy Block
Protection and 4KB Sector
Architecture (CFR1x[4]) is set to a
‘1’, the LBPROT[2:0] bits cannot be
erased or programmed.

Selection Options:

000 = Protection is disabled

001 = 1/64th of the (top/bottom) array
protection is enabled

010 =1/32nd of the (top/bottom)
array protection is enabled

111 = All sectors are protected
Dependency: TBPROT (CFR1x[5])

pas =
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Bit Read/Write Factory
n:xmber Name |Function N = Non-volatile default |Description
V =Volatile (binary)
STR1V[1] WRPGE |Write/Program V->R 0 Description:
N Enable Status The WRPGEN bit must be setto ‘1’ to
Flag 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
program, erase, and write
transactions from execution. The
WRPGEN bit is cleared to ‘0’ at the
end of any successful program, erase
or register write operation. After a
power down / power up sequence
or a hardware/software reset,
the Deep Power Down WRPGEN
bitis cleared to ‘0’.

Selection Options:

0 =Program, erase or register write is

disabled
1=Program, erase or register write is
enabled
Dependency: N/A
STR1VI[0] RDYBSY |Device Ready/Busy |V->R 0 Description:
Status Flag The RDYBSY bit indicates whether the

device is performing an embedded
operation or is in standby mode
ready to receive new transactions.
Note The PRGERR and ERSERR
status bits are updated while
RDYBSY is set. If PRGERR or ERSERR
are set, the RDYBSY bit will remain
setindicating the device is busy
and unable 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=Deviceis in standby mode ready
to receive new operation transactions
1=Device is busy and unable to
receive new operation transactions
Dependency: N/A

AR
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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

*x49 ERSERR LA

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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Bit number

Name

Function

Read/Write
N = Non-
volatile

V =Volatile

Factory
default
(binary)

Description

STR2V[7:5]

RESRVD

Reserved for Future
Use

V->R

0

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

STR2V[4]

DICRCS

Memory Array Data
Integrity Cyclic
Redundancy Check
Suspend Status
Flag

V->R

Description: The DICRCS bit is used
to determine when the device isin
Memory Array Data Integrity Cyclic
Redundancy Check suspend mode.
Selection Options:

0 = Memory Array Data Integrity
Cyclic Redundancy Check is not
in suspend mode

1=Memory Array Data Integrity
Cyclic Redundancy Checkiis in
suspend mode

Dependency: N/A

STR2V[3]

DICRCA

Memory Array Data
Integrity Cyclic
Redundancy Check
Abort Status Flag

V->R

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
ENDADD < STRADD + 3, then DICRCA
will be set and the device will return
to the Standby state. DICRCA flag
gets cleared at the next Data
Integrity CRC calculation operation
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

STR2V[2]

SESTAT

Sector Erase
Success/Failure
Status Flag

Description: The SESTAT bit
indicates whether the erase
operation on the sector
completed successfully. Evaluate
Erase Status transaction
(EVERS_4_0) must be executed
prior to reading SESTAT bit which
specifies the sector 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
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Read/Write Factory
Bit number| Name |Function N =Non- default |Description
volatile (binary)
V =Volatile
STR2V[1] ERASES |Erase V->R 0 Description: The ERASES bit is used
operation to indicate if the Erase operation is
Suspend Status suspended.
Flag Selection Options:
0 = Erase operation is not in suspend
mode
1=Erase operation is in suspend
mode
Dependency: N/A
STR2VI[0] PROGM |Program V->R 0 Description: The PROGMS bit is
S operation used to indicate if the Program
Suspend Status operation is suspended.
Flag Selection Options:
0 =Program operation is notin
suspend mode
1=Program operation is in suspend
mode
Dependency: N/A
= =

23.POR. FEHENI. EE{I. DPDIBHF cs# 55 ENHAEIA STR2x BT,
{4 STR1V[0]/ RDYBSY =0 B, STR2x fiiA HRo
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Bit Re_ad/erte Factory
Name |Function N= .. |default Description
number Non-volatile | (binary)
V =Volatile
CFRIN[7] |RESRVD |Reserved for Future [N ->R/W 0 This bit is Reserved for future use.
CFR1V[7] Use V->R/W This bit must always be
written/loaded to its default state.
CFRIN[6] |SP4KBS |Split4 KB Sectors |If PLPROT=0 |0 Description: The SP4KBS bit selects
CFR1VI[6] selection between [N ->R/W whether the 4 KB sectors are
top and bottom V->R grouped together or evenly split
address space between High and LOW address
If PLPROT =1 ranges.
N->R Selection Options:
V->R 0 =4 KB Sectors are grouped
together
1 =4 KB Sectors are split
between High and Low
Addresses Dependency:
TB4KBS(CFR1N[2])
CFRIN[5] |TBPROT | Top or Bottom If PLPROT=0 |0 Description: The TBPROT bit selects
CFR1V[5] Protection N ->R/W the reference point of the Legacy
selection for V->R Block Protection bits (LBPROT[2:0])
Legacy Protection in the Status Register on whether
Mode If PLPROT =1 the protection starts from the top or
N->R starts from the bottom of the
V->R address range.
The bit also selects a memory
address range (lowest or highest)
to remain readable is available for
reading during Read Password
Protection mode even before a
successful Password entry is
completed.
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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Bit
number

Name

Function

Read/Write
N=
Non-volatile
V =Volatile

Factory
default
(binary)

Description

CFR1N[4]
CFR1V[4]

PLPROT

Permanent
Locking selection
of Legacy Block
Protection and 4
KB Sector
Architecture

N->R/1
V->R

0

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
architecture.

Note PLPROT protects LBPROT[2:0],
SP4KBS, TBPROT, and TB4KBS bits
from program and erase, and it is
recommended to configure these
bits before configuring the

PLPROT bit.

Selection Options:

0 = Legacy Block Protection and 4
KB Sector Location are not
protected

1 =Legacy Block Protection and 4 KB
Sector Location are protected
Dependency: N/A

CFRINI[3]
CFR1V[3]

RESRVD

Reserved for Future
Use

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

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

CFRIN[2]
CFR1V[2]

TB4KBS

Top or Bottom
Address Range
selection for 4
KB Sector Block

If PLPROT=0
N ->R/W
V->R

If PLPROT =1
N->R
V->R

0

Description:

The TB4KBS bit defines the logical
address location of the 4 KB sector
block. The 4 KB sector block
replaces the fitting portion of the
highest or lowest address sector.
Selection Options:

0 =4 KB Sector Block is in the bottom
of the memory address space

1=4 KB Sector Block is in the top of
the memory address space
Dependency: SP4KBS (CFR1x[6])
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it . ze_ad/erte Factory o
Name |Function = .. |default Description
number Non-volatile |(pinary)
- . y
V =Volatile
CFRIN[1] |RESRVD |Reserved for Future |N->R/W 0 This bit is Reserved for future use.
CFR1V[1] Use V->R/W This bit must always be
written/loaded to its default state.
CFRIN[O] |TLPROT |Temporary N->R 0 Description:
CFR1V[0] Locking selection |V->R/W The TLPROT bit temporarily
of Legacy Block protects the Legacy Block
Protection and Protection and 4 KB Sector location.
Sector Archi- Upon power-up or a hardware reset,
tecture TLPROT is set to its default state.
When selected, it protects the
memory array protection scheme
and sector archi- tecture from any
changes.
Note TLPROT protects LBPROT[2:0],
SP4KBS, TBPROT, and TB4KBS bits
from program and erase.
Selection Options:
0 =Legacy Block Protection and 4
KB Sector Location are not
protected
1=Legacy Block Protection and 4
KB Sector Location are temporarily
protected
Dependency: N/A
52 AKBEHBX B IEEF
SP4KBS |TB4KBS |4 KB location
0 0 4KB physical sectors at bottom (Low address)
0 1 4KB physical sectors at top, (High address)
1 X 4KB Parameter sectors are split between top (High Address) and bottom (Low
Address)
#+&53 PLPROT #1 TLPROT 1R}
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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Bit
number

Name

Function

Read/Write

N = Non-volatile

V =Volatile

Factory
default
(binary)

Description

CFR2N[7]
CFR2V[7]

ADRBYT

Address Byte
Length selection
between 3 or4
bytes for
Instructions

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

0

Description:

The ADRBYT bit controls the
expected address length for all
instructions that require
address and is selectable
between 3 Bytes or 4 Bytes.

Selection Options:

0 = Instructions will use 3 Bytes
for address

1 =Instructions will use 4 Bytes
for address

Dependency: N/A

CFR2N[6:4]
CFR2V[6:4]

RESRVD

Reserved for Future
Use

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

000

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

state.

CFR2N([3:0]
CFR2V[3:0]

MEMLAT([3:
0]

Memory Array Read
Latency selection -
Dummy cycles
required for initial
data access

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

1000

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
selection allows the user to
adjust the read latency during
normal operation based on
different operating
frequencies.

Selection Options:

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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SDR SPI read SDR octal read DDR octalread
transactions (MHz) |transactions (MHz) transactions (MHz)
Number of |(1S-1S-1S/1S-1S- |(8s-85-8S) (8D-8D-8D)
Latency |cycles 8S)
code (1-1-1,1-1-8 RDAY2_C_0O RDAY1_4 0 RDAY2_4_0
| 8-8-8) RDSSR_4_0 ¢ RDSSR_4_0 RDSSR_4_0
RDARG_C_O 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 (HL-T) /178 (HS-T) 135
0110 6/16 131 200 150
0111 7/18 143 200 164
1000 8/20 156 200 166 (HL-T) /178 (HS-T)
1001 9/22 166 200 192
1010 10/23 166 200 200
1011 11/24 166 200 200
1100 12/25 166 200 200
1101 13/26 166 200 200
1110 14 /27 166 200 200
1111 15/28 166 200 200
AR

24. 16 ECC HIRIREN SN, HEXMREHIBLNE DA 2 N FHABEIERHAITECC RS,
25.HS-TRFISS A4 CK Sl > 200 MHzFYSDREY, > 200 MHzHIDDR,
>166 MHz SDR,
¥, > 166 MHz DDR FAEHL-TRFIZ

26.RDARG_C_0 #1 RDARG_4_0 ff F X L3 R A HASK IR ENIE Z KM F 1788,

27.RSFDP_3_0 }aX BH/\TEMER, FEFRRONEAMERS/\ P EMNEHRE X,
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Eo B F 1728 3 (CFR3x)
RESHR I LHGSERITN.
AESESEs

Bit
number

Name

Function

Read/Write

N = Non-volatile

V =Volatile

Factory
default
(binary)

Description

CFR3N([7:6]
CFR3V[7:6]

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.

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

CFR3N[3] |UNHYSA Uniform or Hybrid |N->R/W 0 Description: The UNHYSA bit
CFR3V[3] Sector Architecture|V->R selects between uniform (all 256
Selection KB sectors) or hybrid (4 KB
sectors and 256 KB sectors)
sector architecture. If hybrid
sector architecture is selected, 4
KB sector block is made part of
the main Flash array address
map.

The 4 KB sector block can
overlay at either the highest or
the lowest address range of the
device. If uniform sector
architecture is selected, 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: SPAKBS(CFRIN[6]),
TB4KBS(CFR1N[2])

Bit
number

CFR3N[2] |RESRVD Reserved for Future | N->R/W 0
CFR3V[2] Use V->R/W

CFR3N[1] |RESRVD Reserved for Future | N ->R/W 0 This bit must always be

CFR3VI1] Use V>RW written/loaded to its default
CFR3N[0] |RESRVD |Reserved for Future |N->R/W 0 state.

CFR3VI[0] Use V->R/W

This bit is Reserved for future use.
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R 57 BES|ERES (AR SimEes»)
SDR SPI register transaction latency SDR octal register DDR octal register
dummy cycles (15-15-15)(30) transactions latency transactions latency
ycy dummy cycle (8S-8S-8S) |dummy cycle (8D-8D-8D)
Latency RDARG_4_0*! RDARG_4_0*!]
code RDPLB_0_0 RDPLB_4_0 RDPLB_4_0
Frequenc RDARG_C_0[3l] RDIDN_0_O Frequenc RDDYB_4_0 Frequenc RDDYB_4_0
quency pppyB_4_0 |RDSR1_0_0 | "€44€NSY I RpIDN_4 0 quency' ppIDN_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 1 133 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 2 200 MHz 6 200 MHz 6
ERE:

28.RDUID_4_0 A1 RDUID_0_0 }6RX B A 32 1A HAAIAER, SDR SPITHYERASAZEH 166 MHz, HS-T SDR
/DDR J\£ 59 200 MHz, HL-T SDR/DDR J\£ 4 166 MHz,
29.RDCRC_4_0 S8R B 8 NAHAMIHEIR, SDR SPITFHYERASAZE A 166 MHz, HS-T SDR/DDR J\Z T4 200

MHz, HL-T SDR/DDR J\# T/ 166 MHz,

30.CK #iZ > 166 MHz SDR, A= #F,
31.RDARG_C_0 # RDARG_4_0 ff A X LE BN B BRI F R 1 T 1E 25
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Read/Write Factory
Bit number | Name Function N = Non-volatile| default |Description
V =Volatile (binary)

CFR4N[7:5] |IOIMPD[2:0 |1/O Driver Output |N->R/W 101 Description: The I0IMPD[2:0]
CFR4V[7:5] |] Impedance V->R/W bits select the 10 driver output
selection 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=450Q

001=1200Q

010=90Q

011=60Q

100=45Q

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

111=150

Dependency: N/A

CFR4N[4] RBSTWP Read Burst Wrap N->R/W 0 Description: The RBSTWP bit
CFR4V[4] Enable selection V->R/W selects the read burst wrap
feature. It allows the device to
enter and exit burst wrapped
read mode during normal
operation. The wrap length is
selected by RBSTWL[1:0] bits.

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

Dependency: RBSTWL[1:0]
(CFR4x[1:0])
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Read/Write Factory
Bit number | Name Function N = Non-volatile| default |Description
V =Volatile (binary)

CFR4NI[3] ECC12S Error Correction N->R/W 1 Description: The ECC12S bit
CFR4V[3] Code (ECC) 1-bitor |V->R/W selects between 1-bit ECC error
1-bit/2-bit error detection/correction or both
correction 1-bit ECC error detection and
selection 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] DPDPOR Deep Power Down |N->R/W 0 Description: The DPDPOR bit
CFR4V[2] power saving V->R selects if the device will be in
mode entry either Deep Power Down (DPD)
selection upon mode or the Standby mode
POR after the completion of POR. If
enabled, DPDPOR configures
the device to startin DPD mode
to reduce current consumption
until the device is needed. If the
deviceisin 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
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< 58 ACESFEE4 ()
Read/Write Factory
Bit number | Name Function N = Non-volatile| default |Description
V =Volatile (binary)
CFR4N[1:0] |RBSTWL[1: |Read Burst Wrap N->R/W 00 Description: The RBSTWL[1:0]
CFR4V[1:0] |0] Length selection V->R/W bits select the read burst wrap
length and alignment during
normal operation. It selects the
fixed length/aligned group of 8-
, 16-, 32-, or 64-bytes.
Selection Options:
00 = 8 Bytes Wrap length
01 =16 Bytes Wrap length
10 = 32 Bytes Wrap length
11 = 64 Bytes Wrap length
Dependency: RBSTWP
(CFR4x[4])
< 59 HmHBEREERFS
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, O1.
16 XXXXXX02 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 00, 01, 02, 03.
16 XXXXXX0C 0C, 0D, OE, OF, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE.
0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 1A, 1B, 1C, 1D, 1E, 1F,
32 XXXXXXO0A 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, OA, 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, 0D, OE, OF, 10,11,12,13,14,15,16,17, 18, 19,
1A, 1B, 1C, 1D, 1E, 1F, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 2A, 2B, 2C, 2D.
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5.8 ACE F 7788 5 (CFR5X)
FCE 5 =8/ \ &0 R[0T .
< 60 BECEXFSSRS5
Read/Write Factory
Bit Name Function N = Non- default |Description
number volatile V= (binary)
Volatile
CFR5N[7] RESRVD | Reserved for N ->R/W 0
CFR5V[7] Future Use V->R/W _
CFRSN[6] |RESRVD |Reserved for N > R/W 1 I?:S‘?hbi;tiﬁr;ngg[\‘l’vz‘i/iog(:“t“re
CFRSVI6] Future Use V->RW written/loaded to its default state.
CFR5N[5:2] |RESRVD | Reserved for N->R/W 0000
CFR5V[5:2] Future Use V->R/W
CFR5N[1] |SDRDDR |Octal SPISDR N->R/W 0 Description: The SDRDDR bit selects
CFR5V[1] or DDR V->R/W between SDR or DDR for all data
selection transfers to the device. Based on
SDRDDR selection, all transactions
either are SDR or DDR.
Note SDRDDR bit only controls the
interface for Octal mode (8-8-8).
Selection Options:
0=SDR enabled
1=DDRenabled
Dependency: N/A
CFR5N[0] |OPI-IT Octal Interface N->R/W 0 Description: The OPI-IT bit selects
CFR5VI[0] and Protocol V->R/W the I/0 width of the device to be
Selection-1/0 8-bits wide. When configured
width setto 8 to 8-bits (OPI-IT) all
bits (8-8-8) transactions
require Opcode, Address and Data
always sent on all eight I/Os.
Selection Options:
0=Data Width set to 1 bit
wide (1S-1S-1S) - Legacy
Single SPI Protocol
1 =Data Width set to 8 wide
(85-8S-8S, 8D-8D-8D) -
Octal
Protocol
Dependency: N/A
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5.9 0O crRC (BIFTTRILE) FEEF 728 (ICEV)
O CRC (BIFTTRIRE) FREFERITHIEO CRC (TBIFTRIRI) ThEEM S B/ZH.
rRe1 O CRC (TBIFTTRIREE) EREFFER
Read/Write Factory
Bit Name Function N = Non-volatile| default |Description
number V =Volatile (binary)
ICEV[T7:1] RESVRD |Reserved for Future|V->R 0000000 | This bitis Reserved for future use.
Use This bit must always be
written/loaded to its default state.
ICEV[0] ITCRCE |Interface CRC V->R/W 0 Description: The ITCRCE bit
Selection controls enabling/disabling of

the Interface CRC function.

Selection Options:
0 =Interface CRC Enabled
1 =Interface CRC Disabled

Dependency: N/A

5.10 #O crRC (BHFAHERE) RILEDTFE (ICRV)

#OCRC (BMIARE) REEFHFS (ICRV) FiEE<S ERICRC (BEIRIARE) HERERMIZEN LA
EABLUEITIRIPS

&62 O CrRC (BIATIHRRLK) RIEETFS
Read/Write
Bit Name Function N =Non- F;i;t:ry)default Description
number volatile V= ry
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
ICRV[31:0 ITCRCV[31:0 V->R OXFFFFFFFF
[31:0] [31:0] Checksu X and the ending address.
m Value Selection Options: Checksum
Value
Dependency: N/A
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5.11 FHEREY | BUERB MR CRC (B URIKLIE) FFE% (DCRV)

AT I BURER B MR ECRC (BRUARRLE) FF8E (DCRY) FHEIHEERAIAE Rt B 8 &8
HHEFHITCRC (BT RIRR) HENER.

63 FHERETIBUE BRI CRC (BRTRIRE) F1FS
Read/Write Factory
Bit number| Name Function N = Non-volatile |default Description
V =Volatile (binary)
DCRV[31:0] |DTCRCV[31:0 |Memory Array [V->R 0x00000000 | Description: The DTCRCV[31:0
] Data CRC bits store the checksum value
Checksum of the CRC process on the
Value memory array data contained

within the starting address
and the ending address.

Selection Options: Checksum
Value

Dependency: N/A

5.12 ECC REH 1728 (ESCV)

ECCIREEHFSR (ECSV) BaWRUSBIBRITIAEMUERIENECCIRE, ZHIEMNFTHE LRI
Sk,

AR BASBIEENXNITEECCETHL, HL-T/HS-TRYIEEHE16FT (1281i) BMIEUE,
*x 64 ECCRESFFR

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

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

ECSV[4]  |ECC2BT |ECC Error 2-bit Error|V->R 0 Description: The ECC2BT bit
Detection Flag indicates that a 2-bit ECC Error was
detected in the data unit (16 bytes).
A Clear ECC Status Register
transaction (CLECC_0_0) will reset
ECC2BT.

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

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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& 64 ECCIRETEFH{ (80

Read/Write Factory
Name |Function N =Non- default |Description
volatile V= (binary)
Volatile
ECSV[3] ECC1BT |ECC Error 1-bit Error|V->R 0 Description: The ECC1BT bit
Detection and indicates that a 1-bit ECC Error
Correction Flag 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 sticky, i.e. once it is set, it
remains set. The ECC1BT status is
maintained until a Clear ECC
Status Register transaction
(CLECC_0_0) is executed.

Selection Options:

0=No 1-Bit ECC Error was detected
in the data unit (16 bytes)

1=1-bit ECC Error was detected in
the data unit (16 bytes)

Dependency: N/A

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

Bit
number
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5.13 ECC it i IRET1F 2% (EATV)

ECC IR F 725 (EATV) BT EERIRIERRIE A S 1 i/2 (IFREVNAE 1 I IRAVECCR IR
it EFMEE LRBIRECCH < F i LR F 825 R BUR (FHA B HIR AV 58 — DECCHRIRAYECC U HUIEM
tik,

R 65 ECC iR T 1785

Read/Write Factory
Name Function N =Non- default Description
volatile V= (binary)
Volatile
EATV[31:0] | ECCATP[31:0] |ECC 1-bit V->R 0x00000000 |Description: The Address Trap
and 2-bit Register (ECCATP[31:0]) stores
Error the ECC unit data address where
Address a 1-Bit/2-Bit error occurred

Trap during a read operation.
Register 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

Bit
number
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5.14 ECCERIRIMITEEF 738 (ECTV)

ECC $HiRMIT A EF 1F28 (ECTV) IZE B /X POR S84 /A& (A LUK IREURERRIE) A 410 1 {i1/2 51X
111 ECC $HiRVE =,

3% 66 ECCit¥FFSS

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

ECTV[15:0] | ECCCNT[15:0] | ECC 1-bit and 2-bit |V->R 0x0000 | Description: The ECCCNT[15:0]
Error Count stores the number of 1-bit/2-bit
Register 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 error is
counted for each data unit. If
multiple read transactions
access the same unit data
containing an ECC error, the
ECCCNTI[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

Bit
number

Dependency: N/A
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5.15

R 67

S BXFRIPETFSS (ASPO)
ASP &F7728 (ASPO) ELESABEXFIFAAIITA.
BABXFRIPETFE

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

ASPO[3]

ASPPPB

Permanent
Protection
(PPB) bits for
all sectors
programmabilit
y Selection

N->R/1

Description: The ASPPPB bit
selects whether all PPB bits are
one-time programmable
making PPB sector protection
permanent. Note ASPPPB
disables PPB erase transaction
(ERPPB_0_0).

Selection Options:

0=PPB bits are one-

time programmable

1=PPB bits can be erased and
programmed as desired
Dependency: N/A
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we7 BEABXFRIFFESE (%)

Read/Write Factory
Bit Name Function N =Non- default Description
number volatile (binary)
V =Volatile
ASPO[2] ASPPWD |Password N->R/1 1 Description: The ASPPWD bit
Based selects the Password Protection
Protection Mode. Password Protection
Selection mode protects all PPB bits till the
correct password is entered. The
ASPPWD can also be used in
combination with the ASPRDP to
protect all registers and all
memory from erase/program

and to protect sectors from being
read as well till the correct
password is provided - except for
top or bottom sector which is
available for reading based on
TBPROT configuration bit
(CFR1x[5]).

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

0 =Password Protection Mode is
enabled

1 =Password Protection Mode is
disabled

Dependency: N/A
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& 67

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

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

ASPOI0]

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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5.16 ASP 15 F 1723 (PWDO)
ASP Zi3 251788 (PWDO) A F KA TE X Zh,
FIi% 68 T

Read/Write Factory
Bit number | Name Function |N=Non-volatile/default Description
V =Volatile (binary)
PWDO[63:0] | PASWRD[63:0] | Password |N ->R/1 OXFFFFFFFFF| Description: The PASWRD[63:0]
Register FFFFFFF 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 BiTE & 7728 (PPLV)
ASP PPB $iZE & 728 (PPLV) HRHY PPBLCK il FB F1&$F PPB {iL,
=69 ASP PPB i E F 728
Bit Re_ad/erte Factory
Name Function N= . default Description
number Non-volatile | (binary)
V =Volatile
PPLV[7:1] |RESVRD |Reserved for Future|V->R 0000000 This bit is Reserved for future use.
Use This bit must always be
written/loaded to its default state.
PPLV[0] PPBLCK |PPB V->R/W 1,ASPO[2:1] |Description: The PPBLCK bit is
Temporary used to temporarily protect all
Protection the PPB bits.
Selection
Selection Options:
1 = PPB Bits can be erased
or programmed
0 = PPB bits are protected
against erase or program till the
next POR or hardware reset
Dependency: N/A
Datasheet 109 002-18216 Rev. AD
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5.18 ASP PPB i/j[R] & 7F2% (PPAV)
ASP PPB i8] 1728 (PPAV) B RSB XM PPB (RIFILAVIAES.
E (] ASP PPB 58] 723
Bit Read/Write Factory
n:xmber Name Function N =Non- default Description
volatile (binary)
V =Volatile
PPAV[7:0] |PPBACS[7: |Sector Based |N->R/W 11111111 |Description: The PPBACS[7:0] bits are
0] PPB used to provide the state of the
Protection individual sector’s PPB bit.
Status Selection Options:

FF = PPB for the sector addressed by
the Read PPB transaction
(RDPPB_4_0) is 1, not protecting that
sector from program or erase opera-
tions

00 = PPB for the sector addressed by
the Read PPB transaction
(RDPPB_4_0) is 0, protecting that
sector from program or erase opera-
tions

Dependency: N/A

5.19 ASP ZHZ&IHEEIR 150 & 1728 (DYAV)
ASP DYBIh )& 7728 (DYAV) B FRIHEN B XADYBRIPMIAVIRZS.
®r1 ASP DYB ] 1728

Read/Write Factory
Name Function N = Non- default |Description
volatile (binary)
V =Volatile
DYAV[7:0] |DYBACS|[7:0] |Sector Based |V->R/W 11111111 | Description: The DYBACS[7:0] bits are
DYB used to provide the state of the
Protection individual sector’s DYB bit.

Status Selection Options:

FF = DYB for the sector addressed by
the Read DYB transaction
(RDDYB_4_0) is 1, not protecting that
sector from program or erase
operations

00 = DYB for the sector addressed by
the Read DYB transaction
(RDDYB_4_0) is 0, protecting that
sector from program or erase
operations

Bit
number

Dependency: N/A
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5.20

HEIBEhE 728 (ATBN)

BEEchE7a8 (ATBN) IR 7T —M BanREVSEiUBRIEE, (FAMBEISEAE LI iEr—aa,

w12

BEBHEFEFS

Bit number | Name

Function

Read/Write
N =Non-
volatile

V =Volatile

Factory default
(binary)

Description

ATBN[31:9] |STADR[22:0]

Starting Address
Selection where
AutoBoot will
startreading
data from

N->R/W

0000000000000
0000000000

Description: The
STADR[22:0] bits set the
starting address from
which the device will
output the read data.

Selection Options: Address
Bits

Dependency: N/A

ATBN[8:1] |STDLY[7:0]

AutoBoot Read
Starting Delay
Selection

N ->R/W

00000000

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 SPI up to 50 MHz.
STDLY[7:0] = 0x01 or higher
is valid for SPl up to

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

ATBN[0] ATBTEN

AutoBoot
Feature
Selection

N ->R/W

Description: The ATBTEN bit
enables or disables the
AutoBoot feature.

Selection Options:

0 = AutoBoot feature
disabled

1 =AutoBoot feature
enabled

Dependency: N/A
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5.21 BXBRRITHET S8 (SECV)
BXIZERITHEFEE (SEQV) B2 1EE B X BRI
K73 BB S ES

Read/Write Factory

;Bi:xtmber Name Function N = Non-volatiledefault |Description
V =Volatile (binary)

SECV[23] |SECCPT Sector Erase V->R 0x0 Description: The SECCPT bit is
Count used to determine if the
Corruption reported sector erase count is
Status Flag corrupted and was reset.
Note If SECCPT is set due to
count corruption, it will reset
to 0 on the next successful
erase operation on the
selected sector.

Selection Options:

0 = Sector Erase Count is not
corrupted and is valid

1 =Sector Erase Count is
corrupted and is not valid

Dependency: N/A

SECV[22:0] | SECVAL[22:0] |Sector V->R 0x000000 |Description: The SECVAL[22:0]
Erase Count bits store the number of times a
Value sector has been erased

Selection Options: Value

Dependency: N/A
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5.22 INT# 5| FIECE & 728 (INCV) - U\ &

INT# 5 |FIECE F 7728 (INCV) ECEM N AEPE M ARA INT# bk 5| B ERYS BB FENR BT Bk,
AR

o YINCV ZIHFERFIEIRTED INT4 SIBIET, ©ISFELIEFERAY INSV B #o

o SBRR INCV PRIEAMUEXT INSVEEEM, FERBEFEMILES. E4INSV E@RFAMSRE.

R4 R E &8

: Read/Write Factory

Bit b Name Function N = Non-volatile| default |Description

number V =Volatile (binary)
1

INCV[7] ~ |INTBEN |INT# pin V->R/W Description: The INT# pin is an
Enable open-drain output used to
Selection indicate to the host system that
an event has occurred within the
memory device. The INTBEN bit
enables or disables the
functionality 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|V->R/W 11 These bits are Reserved for future
Use use. This bit must always be
written/loaded to its default state.

INCV[4]  |REYBSY |Ready/Busy V->R/W 1 Description: The REYBSY bit
Transition enables or disables whether device
Selection 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|V->R/W 11 These bits are Reserved for future

Use use. This bit must always be
written/loaded to its default state.

INCV[1]  |ECC2BT |ECC2-bitError V->R/W 1 Description: The ECC2BT bit enables
Detection or disables whether a 2-bit ECC
Selection0 detection error will transition INT#.

Selection Options:

0 =2-bit ECC detection will cause a
HIGH to LOW transition the INT#
output

1=2-bit ECC detection will not
transition the INT# output

Dependency: N/A

Datasheet 113 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3#&O, 1.8v/3.0V ( mfineon ,

ERCEY
xR74 Ul B FEess (80
Bit Read/Write Factory
n:xmber Name Function N = Non-volatile| default |Description
V =Volatile (binary)
INCVI[O] ECC1BT |ECC1-bitError V->R/W 1 Description: The ECC1BT bit
Detection and enables or disables whether a 1-bit
Correction ECC detection and correction error
Selection will transition INT#.
Selection Options:
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
Datasheet 114 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2
J\ZEO, 1.8v/3.0V

e

5.23

R15

INT# 5| RS EER (INSV) - U\ £
INT# BIBPRS SR (INSV) 1SR E L /RER ISR MURA 4 T HPLe s 14,
hETRAS SR

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

INTH#.

Selection Options:

0=ABusy 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[O]

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

Datasheet

115

002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&&#EO, 1.8v/3.0v
1758
5.24 Endurance Flex ZE1ai&iF F 1788 (EFXx)

K% Endurance Flex ZRHEEFT 728 (EFXx) IRIEDMEFHERMHRE X KR E/BMAE X,

K76 Endurance Flex 3219351738 (J5%+ 4)
Read/Write Factory
Bit number|Name Function N = Non-volatile| default |Description
V =Volatile (binary)
EFX40[10:2] |EPTAD4[8:0] |Endurance Flex N->R/1 111111111 |Description: The EPTAD4[8:0]
Pointer 4 Address bits define the 9-bit address
Selection of the beginning sector from
where the long retention /
high endurance region is
defined.
Selection Options: Pointer
Address
Dependency: N/A
EFX40[1] ERGNT4 Endurance Flex N ->R/1 1 Description: The ERGNT4
Pointer 4 based bit defines whether the
Region Type region is long retention or
Selection high endurance.
Selection Options:
0 =Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
EFX40[0] EPTEB4 Endurance Flex N->R/1 1 Description: The EPTEN4 bit
Pointer 4 Enable# define whether the wear
Selection leveling pointer is
enabled/disabled.
Selection Options:
0 = Pointer Address Enabled
1 =Pointer Address Disabled
Dependency: N/A
rR77 Endurance Flex Z2#5% 1257728 (36§t 3)
Bit Read/Write Factory
number Name Function N = Non-volatile| default Description
V =Volatile (binary)
EFX30[10: |EPTAD3[8: |Endurance Flex N->R/1 111111111 |Description: The EPTAD3[8:0]
2] 0] Pointer 3 Address bits define the 9-bit address of
Selection the beginning sector from
where the long retention / high
endurance region is defined.
Selection Options: Pointer
Address
Dependency: N/A
Datasheet 116 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3#&O, 1.8v/3.0V ( mfineon ,

B8
rR17 Endurance Flex 220512 FF38 (3B853) (£)
Bit Read/Write Factory
n:xmber Name Function N =Non-volatile default Description
V =Volatile (binary)
EFX30[1] |ERGNT3 Endurance Flex N->R/1 1 Description: The ERGNT3 bit
Pointer 3 based defines whether the region is
Region Type long retention or high
Selection endurance.
Selection Options:
0 =Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
EFX30[0] |EPTEB3 Endurance Flex N->R/1 1 Description: The EPTEN3 bit
Pointer 3 Enable# define whether the wear
Selection leveling pointer is
enabled/disabled.
Selection Options:
0 = Pointer Address Enabled
1 =Pointer Address Disabled
Dependency: N/A
Datasheet 117 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2
J\ZEO, 1.8v/3.0V

(infineon

B8
&R 78 Endurance Flex 22491351728 ($8%t 2)
Read/Write Factory
Bit number [ Name Function N = Non-volatile|default Description
V =Volatile (binary)
EFX20[10:2] | EPTAD2[8:0] | Endurance Flex N->R/1 111111111 |Description: The EPTAD2[8:0]
Pointer 2 Address bits define the 9-bit address of
Selection the beginning sector from
where the long retention / high
endurance region is defined.
Selection Options: Pointer
Address
Dependency: N/A
EFX20[1] ERGNT2 Endurance Flex N->R/1 1 Description: The ERGNT2 bit
Pointer 2 based defines whether the region is
Region Type long retention or high
Selection endurance.
Selection Options:
0 =Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
EFX20]0] EPTEB2 Endurance Flex N->R/1 1 Description: EPTEN2 bit define
Pointer 2 Enable# whether the wear leveling
Selection pointer is enabled/disabled.
Selection Options:
0 = Pointer Address Enabled
1 =Pointer Address Disabled
Dependency: N/A
+&®79 Endurance Flex 22491351728 (F8%t1)
Read/Write Factory
Bit number |Name Function N = Non-volatile| default Description
V =Volatile (binary)
EFX10[10:2] |EPTAD1[8:0] |Endurance N->R/1 111111111 |Description: The EPTAD1[8:0]
Flex Pointer 1 bits define the 9-bit address of
Address the beginning sector from
Selection where the long retention / high
endurance region is defined.
Selection Options: Pointer
Address
Dependency: N/A
EFX10[1] ERGNT1 Endurance Flex |[N->R/1 1 Description: The ERGNT1 bit
Pointer 1 based defines whether the region is
Region Type long retention or high
Selection endurance.
Selection Options:
0 =Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
Datasheet 118 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3IEO, 1.8V/3.0V

B8
R719 Endurance Flex Z24i%&3RFF2E (185t 1) (4D
Read/Write Factory
Bit number |[Name Function N = Non-volatile| default Description
V =Volatile (binary)
EFX10[0] EPTEB1 Endurance Flex |N->R/1 1 Description: The EPTEN1 bit
Pointer 1 define whether the wear
Enable# leveling pointer is
Selection enabled/disabled.
Selection Options:
0 = Pointer Address Enabled
1=Pointer Address Disabled
Dependency: N/A
% 80 Endurance Flex 224X 12 57738 (F55t 0)
Bit Read/Write Factory
n:xmber Name Function N = Non-volatile default |Description
V =Volatile (binary)

EFX00[1] |GBLSEL |All Sectors N->R/1 1 Description: The MbLSEL bit
based Region defines whether all sectors are
type Selection defined as long retention region

or high endurance region.

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

Selection Options:

0 =Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A

EFX00[0] |WRLVEN |Wear Leveling N->R/1 1 Description: The WRLVEN bit

Enable Selection enables/disables the wear leveling
feature.
Selection Options:
0 =Wear Leveling Disabled
1=Wear Leveling Enabled
Dependency: N/A
Datasheet 119 002-18216 Rev. AD

2025-06-30
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SPI (1S-15-1S) M<ERER

SPI

(1s-15-15) HTERE

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 ID

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/S0.

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 1to 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 1to 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]

Figure 9

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Input
Data
[7:0]

166

N/A

N/A

N/A
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<81 SPI (1s-1s-1S) M<fEER (4L)
. .. - Max
. Transaction - Prerequisite | Byte 1 Byte 2 | Byte 3 | Byte4 | Byte5 | Byte 6 | Byte 7 | Byte 8 | Byte9 | Transaction Address
Function name Description transaction | (Hex) (Hex) |(Hex) |(Hex) |(Hex) |(Hex) |(Hex) |(Hex) | (Hex) |format I;Ieﬂ:)e ncy length
Clear Program and Erase
CLPEF o o | Failure Flags transaction resets : 82
= STR1V[5] (Erase failure flag) and (CMD)
STR1V[6] (Program failure flag).
Register Enter 4 Byte Address Mode X
access EN4BA_0_0 | transaction sets the Address Length ?C?MD) - - - - - - - - Figure 6 166 N/A
bit CFR2V[7] to 1
Exit 4 Byte Address Mode B8
EX4BA_0_0 transaction sets the Address Length (CMD)
bit CFR2V[7] to 0
Read ECC Status is used to
RDECC_4_0 | determine the ECC status of the - 19 (CMD) I[A\:%DIDZE] '[A‘ZI%DIE] l[AleDS? '[L\7D0D]R - - - - Figure 12 4
addressed data unit. ’ ) : :
Clear ECC Status Register
ECC transaction resets ECC Status
Register bit[4] (2-bit ECC Detection), .
CLECC 00 ECC Status Register bit[3] (1-bit ECC |~ 1B (CMD) | - - - ° ° ° ° - Figure 6 166 N/A
Correction), Address Trap Register
and ECC Detection Counter.
Data I":Eggty.Cthk tr?nsactignt Start Start | Start Start | End End End End
causes the device to perform a Data .
CRC DICHK_4_1 ; - - 5B(CMD) |ADDR |ADDR |ADDR |ADDR |ADDR |ADDR |ADDR |ADDR | Figure 8 4
Integrity Check over a user defined , , N ! ; , N .
address range. [31:24] |[23:16] | [15:8] | [7:0] [31:24] | [23:16] | [15:8] [7:0]
) ADDR |ADDR |ADDR | _ ) ) ) ) 3
i [23:16] |[15:8] [7:0]
RDAYL C_0 Read transaction reads out the 03 (CMD)
memory contents at the given ADDR | ADDR | ADDR | ADDR
address. The maximum CK - . . . . - - - - Figure 13 50
5 L [31:24] |[23:16] | [15:8] |[7:0]
frequency for this transaction is 4
Read 50MHz frequency. ) ADDR |ADDR |ADDR |ADDR |_ ) ) )
flach RDAY1_4.0 13(CMD) 1(3124] | [23:16] | [15:8] | [7:0]
array Read Fast transaction reads out ) ADDR |ADDR |[ADDR |_ ) ) ) ) 3
the memory contents at the given [23:16] |[15:8] |[7:0]
RDAY2_C_0 |address. The maximum CK 0B (CMD) Figure 12
frequency for this transaction is . ADDR | ADDR | ADDR | ADDR | _ . . . 4
166MHz frequency. [31:24] |[23:16] |[15:8] |[7:0] 166
Program Page programs 256B or Input | Input -
]I(Dl;c;%ram PRPGE_4_1 |512B datatothe memory arrayin one|l WRENB_0_0 |12 (CMD) ?3[)1D2|31] /[\2%D1Ré] ﬁDsDS? '[AYD([J)]R Datal | Data2 EJCec)mtm - Figure 9 4
array transaction. . : : ! [7:0] [7:0]
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A e
81 SPI (1s-1s-15) @< fEiEk (&)
. .. . Max
. Transaction P Prerequisite | Byte 1 Byte2 | Byte3 | Byte4 | Byte5 | Byte 6 | Byte 7 | Byte 8 | Byte 9 | Transaction Address
Function name Description transaction | (Hex) (Hex) |(Hex) |(Hex) | (Hex) |(Hex) | (Hex) | (Hex) | (Hex) | format Iﬁﬂ;’)e"cy length
Erase 4-KB Sector transaction sets
ER004_4_0 |allthe bits of a 4KBsectorto 1 (all | WRENB_0_0 |21 (CMD) ’[*301'?231] f\zDsl-)lRe] ﬁ%‘?g ’[*7‘?(')3]R - - - - 4
bytes are FFh). : ) ) )
E 256-KB Sector t ti Figure 7
rase - ector transaction
ER256.4 0 | sets all the bits of a 256KB sector to 1| WRENB_0_0 | DC (CMD) é[)l'?zﬁ] 3'33[?1%] ﬁ%%? ’[‘YP(')J]R ; ; ; ; 4
(all bytes are FFh). ’ : ’ ’
Erase Chip transaction sets all bits 60 or C7
ERCHP_0_0 |to 1 (all bytes are FFh) inside the WRENB_0_0 (CMD) - - - - - - - - Figure 6 N/A
Erase entire flash memory array. 166
flash array
Evaluate Erase Status transaction
verifies that the last erase ADDR | ADDR |ADDR |ADDR .
EVERS_4._0 operation on the addressed sector DO (CMD) [31:24] |[23:16] | [15:8] | [7:0] ) ) ) ) Figure 7 4
was completed successfully.
Sector Erase Count transaction
outputs the number of erase cycles ADDR | ADDR | ADDR |ADDR .
SEERC_4.0 | £, the sector of the inputed address | 5D (CMD) [31:24] |[23:16] | [15:8] | [7:0] . . . . Figure 12 4
from the Sector Erase Count
Register.
Suspend Erase /[ Program [ Data
Integrity Check transaction
SPEPD_0_0 | allows the system to interrupta - BO (CMD) |- - - - - - - -
programming, erase or data
Suspend integrity check operation. i
Figure 6 166 N/A
/ resume Resume Erase /| Program [ Data g /
Integrity Check transaction allows 7A
RSEPD_0_0 |the system to resume a - (CMD) - - - - - - - -
programming, erase or data
integrity check operation.
Program Secure Silicon Region Input | Input .
PRSSR_4_1 | transaction programs datain 1024 WRENB_0_0 |42 (CMD) ADPR ADPR ADPR AI?DR Datal |Data2 | (Contin . Figure 9
Secur A . [31:24] |[23:16] | [15:8] | [T:0] ue)
e bytes of Secure Silicon Region. [7:0] [7:0] 166 4
silicon Read Secure Silicon Region ADDR |ADDR |ADDR |ADDR .
region RDSSR_4_0 transaction reads data from the SSR. 4B (CMD) [31:24] |[23:16] | [15:8] | [7:0] ) ) ) ) Figure 12
Read Dynamic Protection Bit
RDDYB_4_0 |transaction reads the contents of the |- EO (CMD) /[\301D2|31] '?2%01%] 3%08? ED(I))]R - - - - Figure 12
DYB Access Register. ’ ) ) :
Write Dynamic Protection Bit Input
WRDYB_4_1 | transaction writes to the DYB Access | WRENB_0_0 |E1(CMD) /[\301D2|31] '?2%01%] 3%08? ED(I))]R Data |- - - Figure 9
Register. : ) ) : [7:0]
Read Persistent Protection Bit 4
Advanced |RpPPB 4 0 | transaction reads the contents of the | - E2 (CMD) ?3[)1D2|31] '[Azgol%] 3%08? ED(I))]R - - - - Figure 12
sector PPB Access Register. : : : : 166
protection
Program Persistent Protection Bit
transaction programs / writes the PPB ADDR | ADDR |ADDR |ADDR | _ ) ) : .
PRPPB_4_0 Register to enable the sector WRENB_0_0 | E3 (CMD) [31:24] |[23:16] | [15:8] | [T:0] Figure 7
protection.
Erase Persistent Protection Bit
ERPPB_0_0 |transaction sets all persistent WRENB_0_0 |E4(CMD) |- - - - - - - - Figure 6 N/A

protection bits to 1.
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SPI

(1s-1s-1S) ZXHFER (82

Function

Transaction
name

Description

Prerequisite
transaction

Bytel
(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

Advanced
sector
protection

WRPLB_0_0

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

WRENB_0_0

A6 (CMD)

RDPLB_0_0

Read Password Protection

Mode Lock Bit transaction

shifts out the

8-bit PPB Lock Register contents with
MSb first.

AT (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 deviceis 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)

Passw
ord
[7:0]

Passw
ord
[15:8]

Passw
ord
[23:16]

Passw
ord
[31:24]

Passw
ord
[39:32]

Passw
ord
[47:40]

Passwo
rd
[55:48]

Passw
ord
[63:56]

Figure 10

166

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

<82

J\& (8s-85-8S. 8D-8D-8D) #p< &R

J\£& (8s-85-8S. 8D-8D-8D)

SRR

Function

Transaction
name

Description

Prerequisite
transaction

Byte 1l
(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 1
edge
[32]

CK |
edge
[32]

CK
edge
[32]

1

CK
edge
[32]

4

CK
edge
[32]

1

CK
edge
[32]

!

CK 1
edge
[32]

CK |
edge
[32]

CK
edge
[32]

1

CK
edge
[32]

|

CK 1
edge
[32]

CK ||
edge
[32]

CK 1
edge
[32]

K |

edge
[32]

Trans-
action
format
(SDR/DDR)

HL-T/HS-T
max
frequency
(MHz)

Address
length

Read
device ID

RDIDN_4_0

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

oF
(CMD)

oF
(CMD)

00
(ADDR)

00
(ADDR)

00
(ADDR)

00
(ADDR)

RSFDP_4_0

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

5A
(CMD)

5A
(CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

RDUID_4_0

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

ac
(CMD)

ac
(CMD)

00
(ADDR)

00
(ADDR)

00
(ADDR)

00
(ADDR)

Figure 24

Figure 25

166/200

Register
access

RDSR1_4_0

Read Status Register
1 transaction allows
the Status Register 1
contents to be read
from DQ[7:0]

05
(CMD)

05
(CMD)

00
(ADDR)

00
(ADDR)

00
(ADDR)

00
(ADDR)

RDSR2_4_0

Read Status Register-
2 transaction allows
the Status Register-2
contents to be read
from DQ[7:0]

07
(CMD)

07
(CMD)

00
(ADDR)

00
(ADDR)

00
(ADDR)

00
(ADDR)

Figure 24

Figure 26

RDARG_4_0

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

65
(CMD)

65
(CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 24
/

Figure 25

WRENB_0_0

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

06
(CMD)

06
(CMD)

WRDIS_0_0

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

Figure 15
/

Figure 16

WRARG_4_1

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

WRENB_0_0

71
(CMD)

71
(CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Input
Data
[7:0]

Figure 21

Figure 22

166 /200

N/A

&
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Function

Transaction
name

Description

Prerequisite
transaction

Bytel
(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 1
edge
[32]

CK |
edge
[32]

CK 1
edge
[32]

CK |
edge
[32]

CK 1
edge
[32]

CK |
edge
[32]

CK 1
edge
[32]

CK |
edge
[32]

CK 1
edge
[32]

CK |
edge
[32]

CK 1
edge
[32]

CK |
edge
[32]

CK 1
edge
[32]

CK |
edge
[32]

Trans-
action
format
(SDR/DDR)

HL-T/HS-T
max
frequency
(MHz)

Address
length

Register
access

CLPEF_0_0

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

82
(CMD)

82
(CMD)

Figure 15

Figure 16

ECC

RDECC_4_0

Read ECC Status is used
to determine the ECC
status of the addressed
data unit.

19
(CMD)

19
(CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 24
/

Figure 26

CLECC_0_0

Clear ECC Status
Register transaction
resets ECC Status
Register bit[4] (2-bit
ECC Detection), ECC
Status Register bit[3]
(1-bit ECC Correction),
Address Trap Register
and ECC Detection
Counter.

1B
(CMD)

1B
(CMD)

Figure 15

Figure 16

CRC

RDCRC_4_0

Read Interface CRC
Register transaction
allows the volatile
Interface CRC Register
contents to be read

00
(ADDR)

00
(ADDR)

00
(ADDR)

00
(ADDR)

Figure 24

Figure 25

DICHK_4_1

Data Integrity Check
transaction causes the
device to perform a Data
Integrity Check over a
user defined address
range.

58
(CMD)

58
(CMD)

00
(ADDR)

00
(ADDR)

00
(ADDR)

00
(ADDR)

Start
ADDR
[31:24

Start
ADDR
[23:16

Start
ADDR
[15:8]

Start
ADDR
[7:0]

End
ADDR
[31:24]

End
ADDR
[23:16]

End
ADDR
[15:8]

End
ADDR
[7:0]

Figure 19

Figure 20

Read flash
array

RDAY1_4 0

Read Octal SDR
transaction reads out the
memory contents at the

given address on DQ[7:0]. | _

The maximum CK
frequency for this SDR
transaction is 200-MHz
frequency

EC
(CMD)

EC
(CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 24

RDAY2_4_0

Read Octal DDR
transaction reads out the
memory contents at the
given address on DQ[7:0].
The maximum CK
frequency for this DDR
transaction is 200-MHz
frequency

EE
(CMD)

EE
(CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Figure 25

Program
flash array

PRPGE_4_1

Program Page programs
256B or 512B data to the
memory array in one
transaction.

WRENB_0_0

12
(CMD)

12
(CMD)

ADDR
[31:24]

ADDR
[23:16]

ADDR
[15:8]

ADDR
[7:0]

Input
Data 1l
[7:0]

Input
Data 2
[7:0]

(Contin
ue)

Figure 21
/

Figure 22

166 /200

N/A

N/A
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Byte 10| Byte 11| Byte 12| Byte 13| Byte 14
Byte1l| Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte 7| Byte 8 | Byte9
(Hex) | (Hex) | (Hex) |(Hex) | (Hex) |(Hex) |(Hex) | (Hex) | (Hex) |(Hex) |(Hex) |(Hex) | (Hex) | (Hex) | qryng HL-T/HsS-T
. Transaction . Prerequisite action max Address
Function Description :
name P transaction | ck T leky |CcKk? CK | CK 1 CK | CK? |CK| |CK? CK | CK 1 CK | CK 1 CK | format frequency | length
edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |(SDR/DDR) | (MHz)
[32] [32] [32] [32] [32] [32] [32] [32] [32] [32] [32] [32] [32] [32]
Erase 4-KB Sector
transaction sets all 21 21 ADDR |ADDR | ADDR | ADDR
ER004.4.0 | the bits of a 4KB WRENBOO | (e [ (cMp) | 31241 | [23:16] |[158) |[7:0] |~ - - - - - - - ]
sectorto 1 (all bytes Figure 17
are FFh). 4
Erase 256-KB Sector Figure 18
transaction sets all the DC DC ADDR |ADDR | ADDR | ADDR
ER256.4.0 | pits of a 256KB sector to | WRENB-00 | cyup) | (cMp) |[3124] |[23:16] |[i58] |[70] | - - - - - - -
1 (all bytes are FFh).
Erase Chip transaction .
: 60 60 Figure 15
ERCHP 0.0 |setsallbitstol(all | yeeve oo 17 7™ | ) ) ) ] ) ) ) ) ) g N/A
- bytes are FFh) inside the — = (cMD) | (cMD) Figure 16
Erase entire flash memory
flash array array.
Evaluate Erase Status
transaction verifies that
EVERS 4 0 the last erase operation | _ DO DO ADDR (ADDR |ADDR |[ADDR | _ A A . . . A .
—= on the addressed sector (CMD) | (CMD) | [31:24] |[23:16] | [15:8] [7:0]
was completed
successfully. Figure 17
Sector Erase Count X 4
transaction outputs the Figure 18
SEERC.4.0 |formhesectorothe |- e R 1 T A A R FA PO E R
inputed address from ’ ’ - :
the Sector Erase Count 166 /200
Register.
Suspend Erase /
Program / Data
Integrity Check
transaction allows BO BO
SPEPD_0_0 the system to (CMD) | (CMD) |~ . B B . . . B B B . B
interrupt a
programming, erase .
Suspend or data integrity Figure 15
check operation / N/A
/resume Figure 16
Resume Erase /
Program / Data
Integrity Check
transaction allows 30 30
RSEPD_0_0 the system to resume . (CMD) | (CMD) |~ . B B . . . B B B . B
a programming, erase
or data integrity
check operation
Program Secure Silicon
Region transaction Input | Input . Figure 21
. 42 42 ADDR | ADDR ADDR | ADDR (Contin
PRSSR_4_1 | programs datain 1024 | WRENB_0_0 (M) | (Cmp) | 31241 |23116) | 1158 | [70) Datal |Data2 | | o) - - - - /.
Secur bytes of Secure Silicon [7:0] [7:0] Figure 22
e Region 4
silicon Read S sili Figure 24
region eac Secure sificon 48 48 ADDR |ADDR |ADDR |ADDR
RDSSR_4_0 | Region transaction - . : , . - - - - - - - - /
reads data from the SSR. (CMD) | (CMD) | [31:24] | [23:16] | [15:8] (7:0] Figure 25
Note
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mefFRR (%)

Byte 10| Byte 11| Byte 12| Byte 13| Byte 14
Byte1l| Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte 7| Byte 8 | Byte9
(Hex) | (Hex) | (Hex) |(Hex) | (Hex) |(Hex) |(Hex) | (Hex) | (Hex) |(Hex) |(Hex) |(Hex) | (Hex) | (Hex) | qryng HL-T/HsS-T
. Transaction . Prerequisite action max Address
Function Description :
name P transaction | ck T leky |CcKk? CK | CK 1 CK | CK? |CK| |CK? CK | CK 1 CK | CK 1 CK | format frequency | length
edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |(SDR/DDR) | (MHz)
[32] |[[32] |[32] [32] [32] [32] [32] |[32] |[32] [32] [32] [32] [32] [32]
Read Dynamic
Protection Bit Figure 24
" EO EO ADDR ADDR ADDR ADDR
RDDYB_4_0 | transaction reads the - . X N . - - - - - - - -
contents of the DYB (CMD) | (CMD) | [31:24] | [23:16] | [15:8] (7:0] Figure 26
Access Register.
Write Dynamic .
WRDYB 4 1 | Protection Bit WRENB 0 0 |EL  |EL  |ADDR [ADDR |ADDR |ADDR |{RUt | ) ) ) ) ) ) /F'g”re A
—— transaction writes to the — = (CMD) | (CMD) | [31:24] |[23:16] |[15:8] [7:0] [7:0] Figure 23
DYB Access Register ’ g
Read Persistent . 4
ROPPB_4_0 | onsaction readsthe |- B2 2 [DRJADDR a0DR \aDR | e
contents of the PPB ’ ’ i . Figure 26
Access Register
Program Persistent
Protection Bit .
oRPPB 4 o | transaction programs |\ oo o [E3 €3 [ADDR |ADDR |ADDR |ADDR | ) ) ) ) ) ) ) Figure 17
- / writes the PPB — - (CMD) | (CMD) | [31:24] |[23:16] |[15:8] [7:0] Ficure 18
Register to enable the g
sector protection.
Erase Persistent
Protection Bit E4 Ea
ERPPB_0_0 | transaction sets all WRENB_0_0 (™MD) | (cmD) | - - - - - - - - - - - .
persistent protection Figure 15
bitsto 1. N/A
Advanced - - Figure 16
sector Write PPB Protection 2 2 166 /200
protection | WRPLB_0_0 | Lock Bit transaction WRENB_0_0 - - - - - - - - - - - -
clears the PPB Lock to (CMD) | (CMD)
0
Read Password
Protection Mode Lock .
RDPLB 4 o | Bit transaction shifts | _ n» (> oo 00 00 00 ) ) ) ] ] ] ) ] Figure 24 .
—*— | out the 8-bit PPB Lock (CMD) | (CMD) | (ADDR) | (ADDR) | (ADDR) | (ADDR) Cioure 26
Register contents with g
MSb first.
Password Unlock
transaction sends the
64-bit password to
flash device. If the
supplied password
does not match the
hidden password in
the Password .
PWDUL4_1 | doE e o and - (EchD) (EchD) ESDDR) ESDDR) ?/-(\)DDR) ?/-(\)DDR) i e e P e e e L T N/A
[7:0] [15:8] | [23:16] |[31:24] |[39:32] | [47:40] | [55:48] | [63:56] | Figure 22

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 bit
issetto 1.

Note
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Byte 10| Byte 11| Byte 12| Byte 13| Byte 14
Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7 | Byte 8| Byte9
(Hex) | (Hex) | (Hex) |(Hex) |(Hex) |(Hex) |(Hex) |(Hex) | (Hex) |(HeX) |(Hex) |(Hex) |(Hex) |(Hex) |yy;ng HL-T/HsS-T
N Transaction . Prerequisite action max Address
Function Description .
name P transaction |ckt (cK| |[CK? CK | CK 1 CK | CK? |CK| |CK? CK | CK 1 CK | CK1 |CK| format frequency | length
edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |edge |(SDR/DDR) | (MHz)
[32] |[[32] |[32] [32] [32] [32] [32] |[32] |[32] [32] [32] [32] [32] [32]
Software Reset Enable
command is required 66 66
SRSTE_0_0 immediately before a (CMD) | (CMD) B B B B B B
SFRST_0_0 transaction
Software Reset
Reset transaction restores
the device to its initial .
9 9 Figure 15
SFRST_0_0 power up state, by SFRSE_0_0 - - - - - -
reloading volatile (CMD) | (CMD) . 166/200 N/A
registers from non- Figure 16
volatile default values
Enter Deep Power
Deep Down Mode B9 B9
power ENDPD_0_0 | transaction shifts (MD) | (CMD) - - - - - -
down device in the lowest
power consumption
mode

=
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3#&O, 1.8v/3.0V ( mfineon ,

RNES i

7 SR

7.1 43 R AEE [EH-

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)* ~0.5VtoVcc+0.5V
Output short circuit current®*! 100 mA

AR

3. ESHRIMHAEATHNRAEFZMALBL AN ESE A,

3. F—RRBE—MaLIIMIEE, EERREREEI T,

35 SIREAARF12001“EI B AT EE[35]7Fr5 | HAVEE, NAIEEEMBHKAMRE, XRZ
ENTFEE; AFARTRFEXEENEFLBTEFMHEEBDFIREZ ERNEREMMIER TEE
E®EE1T. MRILSBHRKNBEIELNEATEER R TIETT, SRMSFRATEMS,

7.2 T{ESBE
BTEEEN T —LeRE, EXERE RIS MY E 5T,

7.2.1 HEBBE

Ve / Veeq (HL-T devices) 27Vto3.6V
Vee/ Veeo (HS-T devices) 1.7Vto2.0V
7.2.2 aEEE
=83 =EEE
. Spec .
Parameter Symbol| Devices - Unit
Min Max
Industrial / automotive AEC-Q100 grade 3 +85
Ambient T, Ier;:IGl]Jstrlal plus / automotive AEC-Q100 grade _a0 +105 °C
temperature
Automotive AEC-Q100 grade 1036 +125
xR

6. MRV, 5% 2 FMISE 1 FHTFMMRESHBRSEMHFERTE, HFEAIRSAIEFLRIFIR
BT E AV S5 3 oRESEEIRE B PIAR,

Datasheet 129 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3#&O, 1.8v/3.0V ( mfineon ,

B
7.3 FrlizE )
R84 EBHT
Parameter |Description Test Condition Device §4G-I!\Jall Unit
i 512T 40.4
Theta JA Therm.al reS|stan<_:e
(Junction to ambient) | Test conditions follow standard |01GT |37
Thermal resistance test methods and procedures fqr 512T 14.5 )
Theta JB (Junction to board) measuring thermal impedance in ot C/W
accordance with EIA/JESD51. 01 9.7
Thermal resistance With Still Air (0 m/s) 512T 8
Theta JC .
(Junction to case) 01GT 7.5
7.4 A
=85 BAE
Symbol Parameter Test conditions| Typ Max Unit
Cin Input capacitance (applies to CK, CS#, RESET# 3.0
P P - (@pp - ) 1 MHz 7.50 pF
Cout Output capacitance (applies to all 1/0) 6.50
7.5 B
< 86 i G
Description Min Max Unit
Input voltage with respect to Vs¢ on allinput only connections 1.0 Vee y
Input voltage with respect to Vsso on all1/O connections ) +1.
Vccq current -100 +100 mA

AR
37 REIEER Veeo MIAEM: Vec=1.8V/3.0V, 8RME—NEE, RIMNRAIZERE Vo

Datasheet 130 002-18216 Rev. AD
2025-06-30



512Mb/1Gb SEMPER™ [A)7Z7Zfif 2
J\ZEO, 1.8v/3.0V

AN
7.6 HE
7.6.1 mAEES A

EDCHEMT, WA I/0fE
VSSQ:I: -1.0vVE _EE o VCCQ+ 1.0V, *%é E__].|E—|.|H_+ij 20 nso

SMNRFFF TN T Vsl VecqZ Bl TERREIRAAE, BN 1/0 AIEERET

Veca l———20ns Max——»! Veea
VSSO I E N VSSD
-10V
& 66 B K SR HIE
Veeg+ 1.0V
VC,CQ e VCCG
Vssa ———20ns Max——p» Vsso
& 67 R A IEARE IR
7.6.2 B (FrERETHE)
;E 87 DCﬁEBS’ 40]
Symbol| Parameter Test conditions |Min Typ Max Unit z;lf’ler:ence
Input low voltage
V”_ (a“ VCC) - VCCQ X —0.15 VCCQ X 0.35
Input high voltage
V|H (a“ VCC) VCCQ X 0.65 VCCQ x 1.15
Output low voltage - Vo
V . - .
oL @llVe) At0.1 mA 02
Output high voltage 3
VOH (a“ VCC) At—-0.1 mA VCCQ 0.20
VCC = VCC MaX,
V|N:V|H OrVSs, +2
CS#= VlH, 85°C
Vee = Ve Max,
Iy by Ittaakage Vin=ViyorVss, |- - 3 HA |-
curren CS# =V, 105°C
Vee = Ve Max,
Vin=Viyor Vs, +4
CS#=V)y 125°C
AR
38 HEVEA T =25°CH Ve =1.8V/3.0 Vo
o AT IR S, TS X R,

40. HEFFBYINTH#ER H _ER1EBRESEEE 95 kQ to 10 kQ.

Datasheet 131

002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2
J\ZEO, 1.8v/3.0V

B
+ 87 DCHFIERs 40 (42)
Symbol| Parameter Test conditions |Min Typ Max Unit zgﬁ:ence
Vee =Vec Max,
Vin=ViyorVss, +2
CS#= V|H> 85°C
Vee = Ve Max,
lo Outpu’ileakage Vin=VigorVss, |- - 3 WA |-
curren CS#=V,y, 105°C
Vee =Vee Max,
Vin=VjyorVss, +4
CS# =V}, 125 °C
SDR @ 50MHz
(HL512T/
HS512T) 10/10 21/18
(HLO1GT/ 18/14 25/25
HS01GT)
SDR @ 166MHz
(HL512T/
lecy Active power supply | 4s517) - 75/75 100/100  |mA |-
current (READ)! (HLO1GT / 75/80 100/ 100
HS01GT)
DDR @ 200MHz
(HL512T/
HS512T) 156 /156 173/173
(HLO1GT/ 156 /156 173/173
HS01GT)
Active power supply
current (page Vee =Vee Max, _ _
lec orogram) kv 50 58/66 mA
(512T / 01GT)
Active power supply
current (writeany | Vee =V Max, _ _
lecs register) CS#=Vy >0 55/66 mA
(5127 /01GT)
Active power supply
current (sector Ve = Ve Max, ~ ~
lcca erase) Sy 50 55/66 mA
(5127 / 01GT)
Active power _
lecs supply current (chip \éCS%_:\QCC Max, - 50 55/66 mA |-
erase) (512T / 01GT) IH
E =3
38 BABY(H /9 Ty =25°C 1 V= 1.8V /3.0V
R I FEN ot LU ave SOl

40. EFFBYINTH#ER H _EH1EBRESEEE 95 kQ to 10 kQ.

Datasheet

132

002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3#&O, 1.8v/3.0V ( mfineon ,

RNES i

x= 87 DCHSFIEBe. 40 (4R)

Reference

Symbol| Parameter Test conditions |Min Typ Max Unit figure

RESET#, CS# =
All I/OS:VCCQ or 180
VSSQ’ 85°C

RESET#, CS# =
Standby current ) 188/320/

51 1GTxx - 11
(HS512T / HSO1GTxx| }CCO 350

All1/0s = VCCQ or
/HS01GTGZ) Vsso, 105°C

RESET#, CS# =
Veea 340490/
All I/OS:VCCQ or 650

Vsso, 125°C

lsg RESET#, CS# =
XICICI(/QOS = VCCQ or - 126/ 160
Vss0, 85°C
RESET#, CS# =

Standby current Veeos

- 1 2
(HL512T /HLO1GT) | All1/Os =Vccqor 14 88/320
Vsso, 105°C
RESET#, CS# =
% - 340 /490
All I/OS:VCCQ or /
Vsso, 125°C

a4

38 HANME A Ty =25°C Ve =1.8V/3.0 Vo

o AR | R R,
40. #EFFBYINT#E8 H _E R EBRESEE /95 kQ to 10 kQ.

Datasheet 133 002-18216 Rev. AD
2025-06-30



512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3#&O, 1.8v/3.0V ( mfineon ,

B
=87 DCAFERe 40 (42)
Symbol| Parameter Test conditions |Min Typ Max Unit z;:erzence
RESET#, CS# =
Veeoy - 18/24 /24
All I/OS:VCCQ or / /
VSSQ’ 85°C
DPD current SESE_T#’ =
ccQ - 18 /26 /46
(HS512T/ AlLI/Os = Vecq or 13/13/13 |18/26/
HS01GTxx v 105°C
/HSO1GTGZ) 550
RESET#, CS# =
Vces - 1/52
All1/Os =V or 31/52/80
Vsso, 125°C
lopp RESET#, CS# = WA |-
\elele} _ 18/2
All |/OS:VCCQOI’ 8/ 6
Vsso, 85°C
RESET#, CS# =
DPD current Veegs N 18/2
(HL512T /HLO1GT) |All1/0s = Vccqor 2.2/22 8/26
Vsso, 105°C
RESET#, CS# =
Vees - 31/52
All I/OS:VCCQ or /
Vsso, 125°C
RESET#, CS# =
lpor POR current Veegs All1/Os = |- - 80 mA |-
Power up / Power down voltage
Ve (minimum
operation - 2.7
Vee voltage, HL-T) ) B y |Figure61/
(min)  |Vce (minimum Figure 63
operation - 1.7
voltage, HS-T)
AR
38. AU Tp =25°C H V= 1.8V /3.0 Vo
o IR DA R, R,
40 HEFFRYINT#ERI H _EH7 BB PR SEREE /95 kQ to 10 kQ.
Datasheet 134 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3#&O, 1.8v/3.0V ( mfineon ,

ST
xR 87 DCFIERs 0 (4E)
Symbol| Parameter Test conditions |Min Typ Max Unit z;:?:"ce
Ve (cut off where
re-initialization is - 24 - Vv
Vee needed, HL-T) .
(cut-off) | V¢ (cut off where
re-initialization is - 1.55
needed, HS-T) .
Vcc (low voltage for Figure 62
initialization to - 0.7
Vee occur, HL-T) ) . v
(Low)  |Vcc (low voltage for
initialization to - 0.7
occur, HS-T)
AR
38 BANE A Ty =25°CHI Ve =1.8V/3.0V, .
39, IRENEIER [CIHRE) S R &, A EIEREH A XER.
40, HEFFRYINT#ER ) _E I BB PESEEE /95 kQ to 10 kQ.
Datasheet 135 002-18216 Rev. AD
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512Mb/1Gb SEMPER™ [A)7Z7Zfif 2
J\ZEO, 1.8v/3.0V

B
7.7 AC i
Device
Under C.
Test jI
= 68 Wi i E
88 ACE &4
Parameter Min Max Unit Eiegf:::nce
Load capacitance (C}) - 15 pF Figure 68
Input pulse voltage 0 Veeq v Figure 70
CK rise (tcgry) and fall (tcpry) slew rates at 200 MHz (HS-T)#Y |1.13 Figure 73
CK rise (tcgro) and fall (tcpro) slew rates at 166 MHz (HL-T)4Y | 1.72 v
- ns

Data rise (tprt1) and fall (tppr1) slew rates at 200 MHz (HS- 1.13

T)[4l]

Data rise (tprty) and fall (tprr,) slew rates at 166 MHz (HL- 1.72 Figure 70
T)[41]

VIL(ac) —-0.30 x VCCQ 0.30 x VCCQ

VIH(aC) 0.7 x VCCQ 1.30 x VCCQ

VoH(ac) 0.75xVecq |- v Figure 71/
VOL(ac) - 0.25 x VCCQ Figure 72
Input timing ref voltage 0.5 x V¢

Output timing ref voltage 0.5 x V¢c

a4
41.7E Ve s RBTIE MBI P ER/ME R SR K EBVRNRIZE
42.AC¢#T

Datasheet 136
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512Mb/1Gb SEMPER™ [AJ7Z7Zfif 2=

J\&#EO, 1.8v/3.0v mfineon ,

BY 4514

8 BY P41

&89 B R4 )
. .. |Reference
Symbol Parameter Min Typ Max Unit figure
Octal SDR/DDR
CK clock frequency for octal mode
. . 0 - 200
; transactions using DS (HS-T) MH _
z
cK CK clock frequency for octal mode 0 ~ 166
transactions using DS (HL-T)
Pck CK clock period 1/fck - oo ns Figure 70
teH Clock high time - 55% |ns
45% Figure 73
teL Clock low time o Pk I Pck ns &
CS# high time (read transactions) 10 - -
CS# high time between transactions
¢ (interface CRC Read Register and 50 - -
cs aborted transaction) ns
CS# high time (program / erase
. 50 - -
transactions)
tess CS# active setup time (relative to CK) 4 - - ns
N CSt# active hold time (relative to CKin 4 ~ ~ Figure 76 /
CSHO Mode 0) ns Figure 77
t CS# active hold time (relative to CKin 6.5 ~ ~ ns
CSH3 Mode 3) :
N HS-T data setup time (all V) 0.5 - - s
U HL-T data setup time (all V() 0.6 - -
¢ HL-T data hold time (all V() 0.6 - - s
P HS-T data hold time (all V) 0.5 - -

AR

43. SEEE V SEEIF CL =15 pFo

44. 55 HI-Z E X AEIER BRI o

45. BATFE TIEREE

46. AR Etpy LERITResett G, MBHEBRIFEEMRE, HEtzy BIAECSHINTIEET AKEBF,

47. tRP *D tRH E’\J,'E'\*UZQQ‘E’J\:_FtRpH.

48 BBV E \ABBRASEMRE AT E M 25°C, Ve=1.8VHI3.0V; HEHIEREL.

29 fEAIOTP BN EHMNE N E S t, 48F. XEEPRSSR_4_Lo

50.PRPPB_4_0 i 2L iV S NBY[8] 5 tpp #8[E)c ERPPB_0_0 A& HAVIEPRETIE]S t o ABE) o

51 X EEAE BT RIE, HAREEFPEE 100% Mk,

52. IKITHRIE

3. XA BFRETIIEERS (JEDEC) HRAJIESD22-A11TIRIE— NS ISEIH T A MR 50T
EIMNR S BERFITTEN . MR ENETHRERNEFESEELEMIEZ G TRIFEEHK
IBERRIEES] (BNARBRTIAM) FEFUEARTEBIARSFEGENEED (BUERIT)  MAMREK
BRIFEIBISEIEIESDATHRISRE, WA LUBEEILRES EH#HITH%, WIESDIAHFAR,
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512Mb/1Gb SEMPER™ [AJ7Z7Zfif 2=

J\&#EO, 1.8v/3.0v mfineon ,

B R4
&89 B RRASE S (4)
. .. |Reference
Symbol Parameter Min Typ Max Unit figure
Clock low to output valid (15 pF 5.45
£ [43 loading) (HS-T) 5 ’
- ns
v Clock low to output valid (15 pF 725
loadlng) (HL-T) Figure 76/
DS valid (HS-T) - - 5.45 Figure 78
tekos . ns
DS valid (HL-T) - - 7.25
toss> DS transition to data valid -0.4 - 0.4 ns
t[DSsl|].| DS transition to data invalid -0.4 - 0.4 ns
tho Output hold time 0.4 - - ns |Figure 76
CS# inactive to output disable ~ ~ 65/7.5
(441 time (HL-T/HS-T) (SDR) ) ’
ns
DIS CS#inactive to output disable _ _ 6.0/7.5 )
time (HL-T/HS-T) (DDR) et i!g“re '_”g/
- 5 - 5 igure
CS# inactive to DS disable time (HS-T) | _ 6.50/ g
tpsz (SDR/DDR) 6.0 ns
CS# inactive to DS disable time (HL-T) |- - 7.50
t|0_SKEWL5lJ Data skew (first data bit to last data bit) |- - 0.5 ns —
Program/erase transaction CS# invalid
tps to program suspend / erase suspend - - 15 us Figure 39
transaction CS# invalid (interface CRC)
Figure 27/
tcsps CS# low to DS low - - 10 ns Figure 28
SPI SDR
fex CK clock frequency 0 - 16603 [MHz | -
Pck CK clock period 1/fex - oo ns  |Figure 70
ten Clock high time - 55%
45% ns Figure 73
teL Clock low time °Pex [ Pck 8
AR

43. SEEE VSEEIF CL = 15 pFo

44. 5 HI-Z € X AEIBEARB IS R

45. & BT FrE TIEREIEIN,

46. SNREtpy R ATResett B, MBHFRRIFEEMRT, H Bty ERECSAINAIEET KB,

47. trpll try VB FRBE/NTF trppo

48, ARV FNTHFERTBRE LU R &1 25°C, V=1.8VH 3.0V; HEBLHIEH,

49. EfAIOTP E NG LN E N85 tpp HHE, XEFEPRSSR_4_1,

50. PRPPB_4_0 a3 2 1& 485 \BYIE] 5 tpp #8[Ele ERPPB_0_0 &5 21& iaiRVIRERETIE] 5 top 4B

51 XL ERFFHERIE, HREEFHLEZE 100% Mix,

52. HIZITHRIE

3. XS HEFRETIEERS (JEDEC) 1RAEJESD22-A11TIRIE— N S8BT A M {RISAT
BT BERHFITT EN . ZMIHENETFHRENFESREELTEMNR G TRIFEEE
BENBIEES (BN/BBRIHAM) FEFEAN BRFRFHIENEESND BUEFRT)  MAMFEK
BRIFEEISEEIESDATHRIEE, eI LUBIFIIRES EHITH A, WIESDIAF IR

Datasheet 138 002-18216 Rev. AD
2025-06-30



512Mb/1Gb SEMPER™ [AJ7Z7Zfif 2=

J\&#EO, 1.8v/3.0v mfineon ,

B 41t
=89 B RIS (&)
. .. | Reference
Symbol Parameter Min Typ Max Unit figure
CS# high time (read transactions) 10 - -
. E;Sb#o?tlgg Elgﬁnfnlzg’;v(\j/(:)en transactions 20 ~ ~ Figure 74 /
s NS |Figure 75
CS# high time (program / erase
. 50 - -
transactions)
t CS# active setup time relative to CK 5/4 ~ _ ns
css (fck < 50 MHz / fck > 50 MHz)
CS# active hold time (relative to CKin
tesho Mode 0) 4 - - ns
CS# active hold time (relative to CK in Figure 74
teshs Mode 3) 6 - - ns
tsu Data setup time (all Vcc) 2 - - ns
thp Data hold time (all V() 2 - - ns
AR

43. SEEE V SEEIF CL =15 pFo

44. 5 HI-Z € X AEIBEARB IR R

45 @R TFAE LIEREE,

46. SR 1Etp, ERATResett B, NBHRBRIFEEMRT, HEBty B RECSHNTIEET AEETF,

47. tppfl try BB FNAREE/NT trppo

48, BARVIZ N THFERS B R E LU R R4 25°C, V=1.8VH 3.0V; HEBLHIEH,

49. EfAOTP E NG L ERNE NNES5 tpp HHE, XEFEPRSSR_4_1,

50. PRPPB_4_0 a3 2 1% 485 NBYIE] 5 tpp #8[Ele ERPPB_0_0 &3 2 1& iaRVIRERETIE] 5 top 4B

51 XL ERFFERIE, HREEFHEZE 100% Mix,

52. I IHRIE

3. EBXEHEFREUETIEERS (JEDEC) RAEJESD22-A11TIRIE— NSRBI HITIHA MR {RiSAT
BT BERHFITT EN . ZMIAENETFHRENFESREELTEMHNEZ G TRIFEEE
BENBIEES (BN/ARBRIIAM) FTEFEAR B RFEUENEE] (BUERTE) . MAMEK
BRIFEEISEEIESDATHRIEE, eI LUBIFIRES EHITH A, WIESDIAF IR
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512Mb/1Gb SEMPER™ [AJ7Z7Zfif 2=

J\&#EO, 1.8v/3.0v mfineon ,

B 41
&89 BT FRASIE S (40)
Symbol |Parameter Min Typ Max Unit F\:eference
igure
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 (30pF
Loading) (HS-T) 2/2 - 8/8
ty (512T/ 1GT ns
Clock low to output valid (30pF 5 ~ 9 Figure 75
Loading) (HL-T)
Clock low to output valid (15pF
Loading) (HS-T) 2/2 - 6/6
(5121/ lGT
Clock low to output valid (15pF
Loading) (HL-T) 2 - 8
tho Output hold time 15/15 - ns
Output disable -
tois time (HL512T / . ;Z;g ns
HS512T) (HLO1GT/ - :
HS01GT)
Power up / power down timing
Vce(min) to read 450/
tpy operation (HL512T / - - 500 s Figure 61
HS512T) (HLO1GT / 500/
HSO01GT) 500
tpp Vce(low) time 25 - - Figure 62
tyr 52 Vcc / VccQ power up ramp rate 1 - -
ps/V | Figure 63
t VccQ power down ramp rate 30/30 ~ R
vF (512T 73T
Deep power down mode timing
1521 [Time to enter DPD mode - - 3 Us -
tenTDPD
AR

43. 58 EE VSEEIFI CL =15 pFo

44 5 HI-Z € X A EIBRARBIREIAY 2,

45. BB FFrE LIERE XN

46. SNREtpy £ ﬁﬁmwwﬁﬂ,W%#H&ﬁf%ﬁﬁu,#ﬂmﬂm£maﬂﬁ7 ET NEEBT,

47. trpll try VB FRBE/NTF trppo

48, BBRVIZ R AN ThAER BMRE LA R &4 25°C, Ve=1.8VHI3.0V; HEHIEEL.

49. EfAIOTP E NG LN E N85 tpp HE, XEFEPRSSR_4_1,

50.PRPPB_4_0 s L& S NBY{El 5 tpp #8[Ele ERPPB_0_0 fn XL HIAVIERREYIE]S toe A,

51 XEEERFYRIE, HREESHZT 100% M,

52. g IHRIE

3. EXEHEFRUTIEERS (JEDEC) IRAJESD22-A117TIRIE— 1N S8 EX AT A MR R 1E0Y
BN BERHFITT EN. ZMAHENETHRENFESREELTEMNFH TRIFEENE
BENBIEES (BN/BBRIHAM) FEFEAN BRFRFHIENEESN BUEFRT)  MAMFEK
BRIFEEISEEIESDATHRIEE, eI LUBIFIIRER E#HITH A, WIESDIAF IR
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512Mb/1Gb SEMPER™ [AJ7Z7Zfif 2=

J\&#EO, 1.8v/3.0v mfineon ,

B 41t
=89 B RIS (&)
. .. | Reference
Symbol Parameter Min Typ Max Unit figure
Time to exit DPD mode 380/
(HLO1GT / HSO01GT) 430/ Figure 60
430
tesppp Chip select pulse width to exit DPD 0.02 - 3 s
B (B ppl16:47]
trs Reset setup - RESET# high before CS# |50 - - ns
low
Reset pulse hold - RESET# low to CS# Figure 53
try low (HL512T / HS512T) 450/500 |- - us
(HLO1GT /HSO1GT) 500/500
trp RESET# pulse width 200 - - ns
Internal device reset from software reset
tsr transaction (5127 / 01GT) - h 83/83 |us |-
CsHESENF
tesiw Chip select low 500 - - ns
teshe Chip select high 500 - - ns
Internal device reset 450/
tRESET (HL512T / HS512T) - - 500 us  |Figure 58
(HLO1GT /HSO01GT) 500/
500
tsuy Data in setup time (w.r.t CS#) 50 - - ns
thpy Data in hold time (w.r.t CS#) 50 - - ns
AR

43. SEEE V SEEIF CL =15 pFo

44. 55 HI-Z E X AEIERB IR R

45 EAFFrE LIERE X,

46. AR Etpy LERITResett G, MBBEBRIFEEMRE, HEtzy BIAECSHINTIEET AKEBF,

47. tppfll try BB FNAREE/NT trppo

48 BRVIZ R AN ThEERS BMRE LA R &4 25°C, Ve=1.8VH13.0V; HEHIEEL.

49 fEAOTP S NS L EHINE NIE) 5 tpp #HRE, XEIEPRSSR_4_1o

50. PRPPB_4_0 sp L {EHIBIE NBY[8)5 tpp #H[E. ERPPB_0_0 fn ¥ {EHIAVIREREYIE] S tge AHIE

51 X EEAE BT RIE, HAREEFPEE 100% Mk,

52. I IHRIE

3. XA EFRUTIEERS (JEDEC) HRAEJESD22-A11TIRIB— N SR IEX BT A AR5 et
EIMNR S BERFITTEN . MR ENETHERNEFESEELEMIEZ G T RIFEEHK
BERMEES (BNARBRTIAM) FEFERRTEBIARFEUEAEE BUEREF) » WAL
BRFSEISEEIESDATHIERE, WALUESMIRESEBITH A, WIESDI4HFRR.
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512Mb/1Gb SEMPER™ [AJ7Z7Zfif 2=

J\&#EO, 1.8v/3.0v mfineon ,

B 41
<89 BT FRASIE S (40)
. .. |Reference
Symbol Parameter Min Typ Max Unit figure
BRNRE L (1Bb&. SANMBIBREMRE) a8 99,50,53]
I 7 ( 3N JT lL_) B
Non-volatile register write time
tw (512T / 01GT) - 44 /44 357.5 ms -
256B page programming 4KB Sector
(512T / 01GT) 430/480 2175
tpp 256B page programming 256KB Sector |- 430 1700 Us _
512B Page Programming 4KB Sector - 680 2175
512B Page Programming 256KB Sector) |- 570 1700
Sector Erase Time (4 KB physical - 42 335
sectors)
tse Sector Erase Time (256 KB Infineon _ 773 2677 ms |-
Endurance Flex architecture disabled)
Sector Erase Time (256 KB Infineon
Endurance Flex architecture enabled) | 773 5869
¢ Chip Erase Time (512 Mb) - 201 696 sec |-
BE Chip Erase Time (1 Gb) - 398 1381 sec |-
Evaluate Erase Status Time for 4 KB
physical sectors ~
(HL512T / HS512T)
¢ (HLO1GT / HS01GT) 45/ 45 51/51 < ~
EES Evaluate Erase Status Time for 256 KB 45 /45 53/56 |M
physical sectors ~
(HL512T / HS512T)
(HLO1GT / HS01GT)
Data Integrity Check Calculation Setup MBps
(5127 /01GT)
= 3

43. SEEE VSEEIF CL = 15 pFo

44. 5 HI-Z € X AEIBEARB IR R

45 @R TFAE LIEREE,

46. SNREtpy R ATResett B, NMBHFRRIFEEMRD, H Bty ERECSAINAIEET KB,

47. trpll try VB FRBE/NTF trppo

48, BARVIZ N THFERS B RRE LA R &R 14 25°C, V=1.8VH 3.0Vv; HEBLHIEH

49. EfAOTP E NG L ERNE NNE5 tpp HHE, XEFEPRSSR_4_1,

50. PRPPB_4_0 a2 1% a8 5 NBYIE] 5 tpp #8[Ele ERPPB_0_0 &5 21& iaiRVIRERETIE] 5 top 4EE)o

51 XL ERFFHERIE, HREEFHLEZT 100% i,

52. I IHRIE

3. XS HEFRETIEERS (JEDEC) 1RAEJESD22-A11TIRIE— N S8BT A M {RISAT
BT BERHFITT EN . ZMIHENETFHRENFESREELTEMHNEZ G TRIFEEE
BENBIEES (BN/ARBRIIAM) FTEFEAR B RFLAUENEE] (BUERTS) . MAMFEK
BRIFEEISEEIESDATHRIEE, eI LUBIFIIRES EHITH A, WIESDIAF IR
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512Mb/1Gb SEMPER™ [AJ7Z7Zfif 2=

J\&#EO, 1.8v/3.0v mfineon ,

B 41
7 89 BT FRASIE S (40)

. .. |Reference
Symbol Parameter Min Typ Max Unit figure

Data Integrity Check Calculation Rate
toic raTes | (Calculation rate over a large 55/56  |65/65 - MBps |-
(>1024-byte) block of data) (512T / 01GT)

Sector Erase Count Time

tsec (HL512T / HS512T) - 22/ /5555 gg ; % us -
(HLO1GT / HSO01GT)

taeca Blank Check single 256 KB sector - 15 17 -

taec2 Blank Check single 4 KB sector - 1 2 ms I

tpassworp | Password Comparison Time 80 100 120 Us -

Program, Erase, or Data Integrity Check Suspend/Resume Timing

Program/Erase/Data Integrity Check

tpeDS Suspend - - 100 -
Program/Erase/Data Integrity Ms

tpeDRS Check Resume to next - 100 - -
Program/Erase/Data Integrity
Check Suspend

= =4

43. SEEE VSEEIF CL =15 pFo

44. 5 HI-Z € X AEIBEARB IR R

45 @R TFAE LIEREE,

46. SNREtpy R ATResett B, NMBHRRIFEEMRE, H Bty ERECSAINAIEET KB,

47. trpll try VB FRBE/NTF trppo

48, ARV FNTHFERSBRE LU R &1 25°C, V=1.8VH 3.0V; HEBLHIEH

49. EfAOTP E NG L ERNE NNE5 tpp HHE, XEFEPRSSR_4_1,

50. PRPPB_4_0 a2 1% 485 \BYIE] 5 tpp #8[Ele ERPPB_0_0 &5 21& iaiVIRERETIE] 5 top 4EE)o

51 XL ERFFHERIE, HREEFHLEZT 100% i,

52. I IHRIE

3. EBXEHEFREUETIEERS (JEDEC) 1RAEJESD22-A11TIRIE— N S8BT A M {RiSAT
BT BERHFITT EN . ZMIHENETFHRENFESREELTEMNR G TRIFEEE
BENBIEES (BN/ARBRIIAM) FTEFEAR B RFEUENEE] (BUERTS) . MAMIEK
BRIFEEISEEIESDATHRIEE, eI LUBIFIIRES EHITH A, WIESDIAF IR
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512Mb/1Gb SEMPER™ [AJ{Z1E & 2%
J\&#0, 1.8v/3.0V

BY 4514

8.1 BY B IR
8.1.1 BY B IR

Infineon

r \ I~ A
Input \ Validatlogic HighorLow  a HighImpedance g Any change permitted A LogicHigh LogicLow )

—_——,—e e e e e, e e e o ——

. \ I~ 2\
Output \ Valid at logic High or Low A High Impedance A Changing, state unknown A Logic High A Logic Low ]

—_—— e e e e T e e e e e e e e e el b ==

= 69 HEERE X

8.1.2 REFSE BT

-~ p———————»

E Veea
CK —\J

Vssa

DR E P R R p—
Vero o\ \ 1/ / Veca
H(ac) \\74
DQ[7:0] Tim/i?g Reference Level
VIL(a::] / / T \ \ v
i ! ' ssq
—’i —tprT topr —- H—

& 70 BMANSEZ®BT

«— P »d
i i Veea
CcK
Vssa
Vou(ac) \ |/ \ |/ Veca
DQ[7:0] Timing Reference Level
Voulae) 7N 71X v
ssa

B 71 SDREIHESE BT

VCCD
DS
Vssa i :
—los Pl [ — o5 e v

H cca

Vao0) \i/ N // \f

DQ[7:0] TlmngeferenoeL I A
Vouac) 71N\ 7N A\ 77X Viug

& 72 DDREIHEBEBF
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512Mb/1Gb SEMPER™ [AJ{Z1E & 2%
J\&#0, 1.8v/3.0V

BY 4514

8.1.3 ingilingsa

(infineon

A A

vy

.
[

Vi (Min)

Vi (Max) o flo

& 73 Bt $hEt e

8.1.4 SNEThalin )52

—tcgs— P

oo T\ [

T C

High-Imped:
DQ[1)SO igh-Impedance

DQ[oy/si | X MSB IN X SEX
(
)

74 SPIEINBIFE

|

~

4 L 4 —
—T

pays! DE
> e il e—

— tois :’“_

DQ[1])/SO 4()()—0( MSB OUT X:X

4 4
—T

0=

& 75 SPIFIH BY R
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J\&#0, 1.8v/3.0V

BY 4514

JF\JWWUMM |

> tosho
i,
es tcs»—«am—n—

Cs# \ 3 i \
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«
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o
R ) () G G G 6D S 1) G

B 77 J\ZXDDRIEI NI FF
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J\&3#&O, 1.8v/3.0V ( mfineon ,

ZR{FARIR

9 A FARIR

9.1 JEDEC SFDP REV D
9.1.1 JEDEC SFDP Rev D fiisk &
90 JEDEC SFDP Rev D fiisk &
SFDP byte |SFDP DWORD L
address name Data Description
0oh 53h This is the entry point for Read SFDP (5Ah) command i.e.,
location zero within SFDP space ASCII “S”
01h 46h ASCII “F”
02h 44h ASCII “D”
03h 50h ASCII “P”
04h 08h SFDP Minor Revision (08h = JEDEC JESD216 Revision D)
—— | SFDP Header - — —
05h 01h SFDP Major Revision (01h = JEDEC JESD216 Revision D)
06h 05h Number of Parameter Headers (zero based, 05h = 6 parameters)
xSPI NOR Profile 1 Octal, (8D, 8D, 8D) operation, 4-byte
07h FEh addressing for SFDP command, 8 WAIT states (Booting up
in 15-15-1S mode)
08h 00h Parameter ID LSB (00h = JEDEC SFDP Basic SPI Flash
Parameter)
09h 00h B)arameter Table Minor Revision (00h = JEDEC JESD216 Revision
0Ah 01h PargmeterTable Major Revision (01h = JEDEC JESD216
Revision D)
1st Parameter — ;
Parameter Table Length (14h =20 DWORDs are in the
0Bh Header 14h Parameter table)
och 0oh Parameter Table Pointer Byte 0 (DWORD = 4 byte aligned)
JEDEC Basic SPI Flash parameter byte offset =0100h
address
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)
Parameter Table Minor Revision (00h = JEDEC JESD216 Revision
11h 00h D)
Parameter Table Major Revision (01h = JEDEC JESD216
12h 01h . .
Revision D)
Parameter Table Length (2h =2 DWORDs are in the Parameter
13h 2nd Parameter 02h table) &
14h Header 50h Parameter Table Pointer Byte 0 (DWORD = 4-byte aligned)
4-Byte Address Instruction Table byte offset = 0150h address
15h 01h Parameter Table Pointer Byte 1
16h 00h Parameter Table Pointer Byte 2
17h FFh Parameter ID MSB (FFh = JEDEC defined Parameter)
Datasheet 147 002-18216 Rev. AD

2025-06-30



512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3#&O, 1.8v/3.0V ( mfineon ,

BHRIR
90 JEDEC SFDP Rev D fiiSk &R (£2)
SFDP SFDP DWORD . L.
byte name Data Description
address
18h 05h Parameter ID LSB (05h = JEDEC xSPI Profile 1.0)
Parameter Table Minor Revision (00h = JEDEC JESD216 Revision
19h 00h D)
1Ah 01h Pargmeter Table Major Revision (01h = JEDEC JESD216
Revision D)
1Bh 3rd Parameter 05h Parameter Table Length (5h =5 DWORDs are in the Parameter
Header table)
1ch 58h Parameter Table Pointer Byte 0 (DWORD = 4-byte aligned)
JEDEC xSPI Profile 1.0 =0158h address
1Dh 01h Parameter Table Pointer Byte 1
1Eh 00h Parameter Table Pointer Byte 2
1Fh FFh Parameter ID MSB (FFh = JEDEC defined Parameter)
Parameter ID LSB (87h = JEDEC Status, Control and Configu-
20h 87h . .
ration Register Map)
Parameter Table Minor Revision (00h = JEDEC JESD216 Revision
21h 00h D)
Parameter Table Major Revision (01h = JEDEC JESD216
22h 01h - .
Revision D)
»3h 4th Parameter 1ch Parameter Table Length (1Ch =28 DWORDs are in the
Header Parameter table)
Parameter Table Pointer Byte 0 (DWORD = 4-byte aligned)
24h 6Ch JEDEC Status, Control and Configuration Register Map =
] 016Ch address
25h 01h 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 E?rameter Table Minor Revision (00h = JEDEC JESD216 Revision
2Ah 01h PargmeterTable Major Revision (01h = JEDEC JESD216
Revision D)
2Bh 5th Parameter 04h Parameter Table Length (4h =4 DWORDs are in the Parameter
Header table)
Parameter Table Pointer Byte 0 (DWORD = 4-byte aligned)
2Ch 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)
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J\&3#&O, 1.8v/3.0V ( mfineon ,

BHARIR
90 JEDEC SFDP Rev D fiiSk &R (£2)
SFDP SFDP DWORD L
byte name Data Description
address
30h 81h Parameter ID LSB (81h = JEDEC Sector Map)
Parameter Table Minor Revision (00h = JEDEC JESD216 Revision
31h 00h D)
h 01h Pargmeter Table Major Revision (01h = JEDEC JESD216
Revision D)
33h 6th 16h Earameter Tatl):)lle Length (16h =22 DWORDs are in the
Parameter arameter table)
34h Header ECh Parameter Table Pointer Byte 0 (DWORD = 4-byte aligned)
JEDEC Sector Map = 1ECh address
35h 01h Parameter Table Pointer Byte 1
36h 00h Parameter Table Pointer Byte 2
37h FFh Parameter ID MSB (FFh = JEDEC defined Parameter)
Datasheet 149 002-18216 Rev. AD

2025-06-30



512Mb/1Gb SEMPER™ [A)7Z7Zfif 2

J\&3IEO, 1.8V/3.0V

BHARIR
a1 JEDEC SFDP Rev D ¥ &
SFDP
byte i:z:: DWORD Data Description
address
Bits 7:5=unused =111b
Bit4=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
JEDEC Basic Flash Bit 23 =Unused =1b
Parameter Bit 22 = (1-1-4) Fast Read NOT supported = 0b
DWORD-1 Bit 21 = (1-4-4) Fast Read NOT supported = 0b
Bit 20 = (1-2-2) Fast Read NOT supported = 0b
102h 8AN 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
105 JEDEC Basic Flash FPh
106h  |p asteriash Tern Density in bits, zero based, 512Mb = 1IFFFFFFFh
——————| arameter Density in bits, zero based, 1Gb = 3FFFFFFFh
DWORD-2 1Fh for y ’ ’
107h 512Mb
3Fh for 1Gb
108h 00h
109h JEDEC Basic Flash |goh
ToAh | Parameter H Not Supported
10Ah  Ipworp-3 00
10Bh 00h
10Ch 00h
10Dh JEDEC Basic Flash |goh
Toeh | Parameter H Not Supported
10Eh  'pwoRD-4 00
10Fh 00h
Bits 7:5=Reserved = 111b
Bit 4 = Not Supported = 0b
110h JEDEC Basic Flash EER Bit3:1=Reserved=111b
asicrias Bits 0 = Not Supported =0b
Parameter
112h FFh Reserved
113h FFh
114h FFh
115h JEDEC Basic Flash |fph Reserved
W Parameter ooh
——|DWORD-6 Not Supported
117h 00h
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o1 JEDEC SFDP Rev D (& (4)
SFDP
byte z:::: DWORD Data Description
address
118h FFh
Tloh |JEDEC Basic Flash [Frpy Reserved
W Parameter ooh
——|DWORD-7 Not Supported
11Bh 00h
11ch och I(EV;queereT)lQp:e llzs)iiz,élrlfB erase instruction = Erase type size =2"N
JEDEC Basic Flash
11Dh Parameter 21h Erase Type 1 Instruction
11Eh DWORD-8 00h Erase Type 2 Not Supported
11Fh FFh Erase Type 2 Not Supported
120h 00h Erase Type 3 Not Supported
121h JEDEC Basic Flash |FFh Erase Type 3 Not Supported
122h Parameter 12h Erase Type 4 Size, 256KB erase instruction = Erase type size =
DWORD-9 2AN (where N =18) = 12h
123h DCh Erase Type 4 Instruction
124h 23h Bits 31:30 = Erase type 4 Erase, Typical time units
1250 | FAh (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 = 00101b Bits
126h FFh 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
JEDEC Basic Flash (RFU)
Parameter Bits 17:16 = Erase type 2 Erase, Typical time units
DWORD-10 (00b: 1 ms, 01b: 16 ms, 10b: 128 ms, 11b: 1s) =1S=11b (RFU)
127h 8Bh Bits 15:11 = Erase type 2 Erase, Typical time count=11111b
(RFU)
Bits 10:9 = Erase type 1 Erase, Typical time units
(00b: 1 ms, 01b: 16 ms, 10b: 128 ms, 11b: 1 s) = 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 82h Bits 31 = Reserved =1b
129h | E7 Bits 30:29 = Chip Erase Typical time units
S (00b: 16 ms, 01b: 256 ms, 10b: 4 s,11b: 64 s)=11b
12Ah FFh Bits 28:24 = Chip Erase Typical time count =00011b (512M), and
00110b (1G)
JEDEC Basic Flash Bits 23:19 = Byte Program Typical Time, additional byte =
Parameter 11111b Bits 18:14 = Byte Program Typical Time, first byte =
DWORD-11 E3h for 11111b
12Bh 512Mb Bits 13 = Page Program Typical Time unit (0: 8 us, 1: 64 us) = 64
E6h for 1Gb |ps=1b
Bits 12:8 = Page Program Typical Time Count==00111
Bits 7:4 = Page Size (256B) = 2N bytes = 1000h
Bits 3:0 = Count = [Max page program time / (2 * Typical page
program time)] - 1=0010b
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byte z:::: DWORD Data Description
address
12Ch ECh Bit 31 = Suspend and Resume supported = 0b
120h | 23h Bits 30:29 = Suspend in-progress erase max latency units (00b:
_— 128 ns, 01b: 1 ps, 10b: 8 ps, 11b: 64 ps) =8 us =10b
12Eh 19h Bits 28:24 = Suspend in-progress erase max latency count =
01001b=10* 8 us =80 ps
Bits 23:20 = Erase resume to suspend interval count =0001b
Bits 19:18 = Suspend in-progress program max latency units
(00b: 128 ns, 01b: 1 ps, 10b: 8 us, 11b: 64 ps)
8 us=10b
Bits 17:13 = Suspend in-progress program max latency count =
01001b=10* 8 us =80 ps
Bits 12:9 = Program resume to suspend interval count = 0001b
Bit 8 = Reserved = 1b
Bits 7:4 = Prohibited operations during erase suspend
JEDEC Basic Flash = xxx0b: May not initiate a new erase anywhere (erase nesting
Parameter not permitted)
DWORD-12 +xx1xb: May not initiate a page program in the erase
12Fh 49h 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 suffi-
cient=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 suffi-
cient=1100b
130h TAh Bits 7:0 = Program Resume Instruction = 7Ah (1S-1S-1S)
131h JEDEC Basic Flash | gohy Bits 15:8 = Program Suspend Instruction = BOh
Parameter - ;
132h DWORD-13 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 = 01b: Legacy
134h E7h status 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 IJDEEaEniciaesrlc Flash 66h Bit 31 = DPD Supported = supported =0
136h DWORD-14 80h Bits 30:23 = Enter DPD Instruction = B9h
Bits 22:15 = Exit DPD Instruction not supported = 00h
Bits 14:13 = Exit DPD to next operation delay units =
(00b: 128 ns, 01b: 1 ps, 10b: 8 us, 11b: 64 pus) =64 us=11b
137h 5Ch Bits 12:8 = Exit DPD to next operation delay count = 00110, Exit
DPD to next operation delay = (count + 1) * units = (6 + 1) * 64 us
= 448 us
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byte z:::: DWORD Data Description
address
138h 00h
139h  |JEDECBasic Flash [ggh Bits 31:24 = Reserved = FFh
————{Parameter Bit 23 = Hold or RESET Disable = Not Supported =0b
13Ah  |pworp-15 00h Bits 22:0 = Not supported = 000000h
13Bh FFh
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
JEDEC Basic Flash instruction 06h to enable write to non-volatile status register.
13Ch Parameter Foh Volatile status register may be activated after power-up to
DWORD-16 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
JEDEC Basic Flash Bits 23:14 = Exit 4-Byte Addressing
13Dh Parameter 10h = xx_Xx1x_xxxxb: Hardware reset
DWORD-16 + xX_X1xx_xxxxb: Software reset (see bits 13:8 in this DIWORD)
+xx_1xxx_xxxxb: Power cycle
+ x1_xxxx_xxxxb: Reserved
+ 1x_xxxx_xxxxb: Reserved
JEDEC Basic Flash =11_1110_0000b
13Eh Parameter Fsh Bits 13:8 = Soft Reset and Rescue Sequence Support
DWORD-16 +x1_xxxxb: issue reset enable instruction 66h, then issue reset
instruction 99h. The reset enable, reset sequence may be
issued on 1, 2, or 4 wires depending on the device operating
mode.
=010000b
Bits 31:24 = Enter 4-byte Addressing
JEDEC Basic Flash :;xg;;géxxlb: Issue instruction B7h (Preceding write enable not
13Fh B\a/vrgnggtig Alh +xx1x_xxxxb: Supports dedicated 4-Byte address instruction
set. Refer the vendor datasheet for the instruction set
definition
+ 1xxx_xxxxb: Reserved =1010_0001b
140h 00h
141h JEDEC Basic Flash |goh
———Parameter
1420 Ipworbp-17 0oh
143h 00h
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byte z:::: DWORD Data Description
address
144h 00h Bit 31 = High byte and low byte of 16-bit words are in the same
145h 0oh 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
146h BCh Command =00b
. Bit 28 = Reserved = 0b
lJDEDEC E:[asm Flash Bit 27:26 = Not supported = 00b
Dg\j\;aorgg i; 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
147h 02h =10b
Bit 23 = JEDEC SPI Protocol Reset Supported =
1b Bit22:18=01111b
Bits 17:0 = Reserved = 00000h
148h 00h
149h IJ:’EDEC E;asic Flash {goh Mot s e
———— Parameter ot Supporte
14Ah DWORD-19 00h
14Bh 00h
14Ch FFh Bits 31:28 = Maximum operation speed of device in 8D-8D-8D
14Dh FFh ?Iggli/lvliilh)en utilizing Data Strobe = 1000b (200 MHz) /0111b
—_ z
14Eh 8Eh for HS- | Bjts 27:24 = 8D-8D-8D mode without using Data Strobe is not
JEDEC Basic Flash | T 7Ehfor characterized =1110b
Parameter HL-T Bits 23:20 = Maximum operation speed of device in 85-85-8S
DWORD-20 mode when utilizing Data Strobe = 1000b (200 MHz) / 0111b
(166 MHz)
14Fh 8Eh for HS- | Bits 19:16 = 85-85-8S mode without using Data Strobe is not
T 7Eh for characterized = 1110b
HL-T Bit 15:0 = Not supported = FFFFh
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byte i:::: DWORD Data Description
address
150h 41h Supported = 1, Not Supported =0
BT 12h Bits 31:25 =Reserved =1111_111b
_— Bit 24 = Support for (1-8-8) Page Program Command,
152h OF Instruction
=8Eh=0b
Bit 23 = Support for (1-1-8) Page Program Command,
Instruction
=84h=0b
Bit 22 = Support for (1-8-8) DTR READ Command, Instruction =
FDh=0b
Bit 21 = Support for (1-8-8) FAST_READ Command, Instruction =
CCh=0b
Insert
Bit 20 = Support for (1-1-8) FAST_READ Command, Instruction =
7Ch=0b
Bit 19 = Support for non-volatile individual sector lock write
command, Instruction=E3h =1b
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
JEDEC 4-Byte command, Instruction =EOh =1b
Address Bit 15 = Support for (1-4-4) DTR_Read Command, Instruction =
Instruc-  tions E!Eh =0b )
153h Parameter - Bit 14_1 = Support for (1-2-2) DTR_Read Command, Instruction =
DWORD-1 BEh =0b
Bit 13 = Support for (1-1-1) DTR_Read Command, Instruction
=0Eh=0b
Bit 12 = Support for Erase Command - Type 4 =
1b Bit 11 = Support for Erase Command - Type 3
= 0b Bit 10 = Support for Erase Command - Type
2 =0b Bit 9 = Support for Erase Command - Type
1=1b
Bit 8 = Support for (1-4-4) Page Program Command, Instruction
=3Eh=0b
Bit 7 = Support for (1-1-4) Page Program Command, Instruction
=34h=0b
Bit 6 = Support for (1-1-1) Page Program Command, Instruction
=12h=1b
Bit 5 = Support for (1-4-4) FAST_READ Command, Instruction =
ECh=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
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SFDP
byte z:::: DWORD Data Description
address
& JEDEC 4-Byte 21h Bits 31:24 = DCh = Instruction for Erase Type 4
155h Address FFh Bits 23:16 = Instruction for Erase Type 3: RFU
156h Instruc-  tions FEh Bits 15:8 = Instruction for Erase Type 2: RFU
Parameter Bits 7:0 = 21h = Instruction for Erase Type 1
157h DWORD-2 DCh
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
Bit 22 = Number of Data Bytes Used for Write Register
15Ah 80h 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
JEDEC xSP! Profile XSPl spec = 0b _
Bit 30 = SFDP Command in 8D-8D-8D mode — Dummy Cycles =8
1.0 DWORD-1
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
15Bh 0Bh command =3 CKCycle=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 Volatile Non-
Register command =8 CK cycles = 1b
Bit 24 = Number of Additional Modifier Bytes Used for
Write Status-Cfg Register command= 4 bytes = 1b
15Ch 71h Write Non-volatile Register command
15Dh JEDEC xSPI Profile | 71h Write Volatile Register command
15Eh 1.0 DWORD-2 65h Read NV Register command
15Fh 65h Read Volatile Register command
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SFDP
byte
address

160h 00h Bits 7:0 = Reserved = 00h

161h BOh Bit 31 = Read SFDP 8D-8D-8D command supported = 1b
162h FFh Bit 30 = Read Fast Wrapped command not supported = 0b
E— 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
iE)DDEVSOXRSgngme Bit 21 = Read NV Register command supported = 1b
Bit 20 = Write Status-Configuration Register command

supported =1b

163h 96h Bit 19 = Clear Flag Status Reg command supported = 1b
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 = 0b
Bit 13 = Soft Reset command supported = 1b
Bit 12 = Reset Enable command supported = 1b
Bit 11 = Soft Reset and Enter default protocol mode command
supported =0b
Bit 10 = Enter default protocol mode command not supported =
Ob
Bits 9:8 = Reserved = 00b

SFDP DWORD

name Data Description

164h A8h Bits 31:12 = 00000h

Te5h 0Bh Bits 11:7 = 200MHz operation: number of dummy cycles
JEDEC xSPI Profile required =23=10111b

166h 1.0 DWORD-4 00h Bit 6:2 = 200MHz operation: configuration bit pattern to set this

- number of dummy cycles =01010b

167h 00h Bits 1:0 = Reserved = 00b

168h 0Ch Bits 31:27 = 166 MHz operation: number of dummy cycles
169h 55h required =20=10100b
o Bit 26:22 = 166 MHz operation: configuration bit pattern to set
16Ah 1Ch this number of dummy cycles = 01000b
Bits 21:17 = 133 MHz operation: number of dummy cycles
JEDEC xSPI Profile required =14=01110b
1.0 DWORD-5 Bit 16:12 = 133 MHz operation: configuration bit pattern to set
this 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
___ |Status, Control

16Dh  Jand Configuration |00h Bits 31:0 = Address offset for volatile registers = 00800000h
16Eh Register Map 30h
———DWORD-1
16Fh 00h
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SFDP
byte z:::: DWORD Data Description
address
% Status, Control 00:
2rh | and‘Conflgu ration |90 Bits 31:0 = Address offset for non-volatile registers = 00000000h
172h Register Map 00h
173h DWORD-2 00h
174h COh Bit 31 = Generic Addressable Read Status/Control register
175h | cch command for volatile registers supported for some (or
—_— all) registers=1b
176h FFh Bit 30 = Generic Addressable Write Status/Control
register command for volatile registers supported for
some (or all) registers =1b
Bits 29:28 = Number of address bytes used for Generic
Addressable Read/Write Status/Control register commands for
volatile registers =
3 byte (default) = 10b
Status, Control Bit 27:26 = Number of dummy bytes used for Generic
and Configuration Addressable Read Status/Control register command for volatile
Register Map registersin (1S-1S-1S) mode = 10b
177h DWORD-3 EBh Bit 25:14 = Not supported = FFFh
Bit 13:10 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command for volatile
registers in (85-85-8S) 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-1S-1S) mode = 0000b
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JEDEC SFDP Rev D ¥R (4r)

SFDP
byte
address

SFDP DWORD
name

Data

Description

178h

179h
17Ah

17Bh

Status, Control
and Configuration
Register Map
DWORD-4

88h

FBh

FFh

EBh

Bit 31 = Generic Addressable Read Status/Control register
command for non-volatile registers supported for some (or all)
registers = 1b

Bit 30 = Generic Addressable Write Status/Control register
command for non-volatile registers supported for some (or all)
registers=1b

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) mode = 10b

Bit 25:14 = Not supported = FFFh

Bit 13:10 = Number of dummy cycles used for Generic
Addressable Read Status/Control register command for
non-volatile registers in (85-8S-8S) 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

17Dh

17Eh

17Fh

Status, Control
and Configuration
Register Map
DWORD-5

00h

Bits 7:0 = Command used for write access = read only = 00h

65h

Bits 15:8 = Command used for read access = 65h

00h

Bits 23:16 = Address of register where WIP is located = 00h
(status reg -1 volatile)

90h

Bit 31 = Write In Progress (WIP) bit is supported = 1b

Bit 30 = Write In Progress polarity, WIP = 1 indicates write isin
progress =0b

Bits 29 = Reserved = 0b

Bits 28 = Bit is set /cleared by commands using address = 1b
Bit 27 = Not supported = 0b

Bits 26:24 = Bit location of WIP bit in register = bit [0] = 000b

180h

181h

182h

183h

Status, Control
and Configuration
Register Map
DWORD-6

06h

Bits 7:0 = Command used for write access

05h

Bits 15:8 = Command used for read access

00h

Bits 23:16 = Address of register where WEL is located = 00h
(status reg -1 volatile)

Alh

Bit 31 = Write Enable (WEL) bit is supported = 1b

Bit 30 = Write Enable polarity, WEL = 1 means write isin
progress =0b

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
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byte z:::: DWORD Data Description
address
184h 0oh 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 0oh Bits 23:16 = Address of register where Program Error is located =
00h (status reg -1 volatile)
Status, Control Bit 31 = Program Error bit supported = 1b
and Configuration Bit 30 = Positive polarity (Program Error = 0 indicates no
Register Map error, Program Error = 1 indicates last Program operation
DWORD-7 created an error) =0b
Bit 29 = The device has separate bits for Program Error and
187h 96h Erase Error =0b
Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Not Supported = 0b
Bits 26:24 = Bit location of Program Error bit in register = bit [6]
=110b
188h 0oh 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 =
Status, Control 00h
and Configuration Bit 31 = Erase Error bit supported = 1b
Register Map Bit 30 = Positive polarity Erase Error = 0 indicates no error,
DWORD-8 Erase Error = 1 indicates last erase operation created an error) =
Ob
18Bh 95h Bit 29 = The device has separate bits for Program Error and
Erase Error =0b
Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Not Supported = 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 03h Address of register where wait states bits are located = 03h
Status. Control (Configuration Reg - 2 Non-volatile)
and Configuration Bit 31 = Variable number of dummy cycles supported = 1b
Register Map Bits 30:29 = Number of physical bits used to set wait states - 4
DWORD-9 bit=10b
18Fh DOh Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Not Supported = 0b
Bits 26:24 = Bit location of LSB of physical bits in register = bit
[0] =000b
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o1 JEDEC SFDP Rev D & (4)
SFDP
byte z:::: DWORD Data Description
address
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
Status, Control (Configuration Reg - 2 non-volatile)
and Configuration Bit 31 = Variable number of dummy cycles supported = 1b
Register Map Bits 30:29 = Number of physical bits used to set wait states - 4
DWORD-10 bit =10b
193h DOh Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Not Supported = 0b
Bits 26:24 = Bit location of LSB of physical bits in register = bit
[0]=000b
194h Adh Bit 31 =30 dummy cycles supported = 0b
195h 6Bh Bit 30:26 = Bit pattern used to set 30 dummy cycles = 00000b
—_— Bit 25 =28 dummy cycles supported = 1b
196h Status. Control FBh Bit 24:20 = Bit pattern used to set 28 dummy cycles=01111b
an?:l lés(’)’nf?gnu :;)tion Bit 19 =26 dummy cycles supported = 1b
Register Map Bit 18:14 = Bit pattern used to set 26 dummy cycles =01101b
DVVgORD-ll 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
199h | ASh Bit 30:26 = Bit pattern used to set 20 dummy cycles =01000b
P Bit 25 =18 dummy cycles supported = 1b
19Ah Status. Control 79h Bit 24:20 = Bit pattern used to set 18 dummy cycles =00111b
anad l(JZf)’nf?gu rgtion B?t 19=16 dgmmy cycles supported = 1b
Register Map Bit 18:14 = Bit pattern used to set 16 dummy cycles =00110b
DWORD-12 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
19Ch 00h Bit 31 =10 dummy cycles supported = 1b
19Dh | 40h Bit 30:26 = Bit pattern used to set 10 dummy cycles =00011b
—_— Bit 25 =8 dummy cycles supported = 1b
19Eh Status. Control 28h Bit 24:20 = Bit pattern used to set 8 dummy cycles =00010b
anad léf)’nf?gnu rrgtion B?t 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
% Status, Control 88:
and Configuration
TAoh Register Map Frh Not Supported
W DWORD-14 0oh
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BHRIR
o1 JEDEC SFDP Rev D & (4)
SFDP
byte z:::: DWORD Data Description
address
71A4: Status, Control 00:
1A5 and Configuration |00
1Aeh Register Map Frh Not Supported
1A7h DWORD-15 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
1AAh 06h volatile bit is located = 800006h
Status, Control (Configuration Reg - 5 volatile)
and Configuration Bit 31 = Octal Mode Enable volatile bit supported = 1b
Register Map Bits 30 = Octal Mode Enable volatile bit polarity: Positive (Octal
DWORD-16 Mode Enable bit = 1 indicates Octal mode is enabled) = 0b
Bits 29 = Reserved = 0b
1ABh 90h Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Not supported = 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
1AEh 06h Address of register where Octal Mode Enable non-volatile bit is
located = 06h (Configuration Reg - 5 non-volatile)
i;cmacltlg)’r::f?nutrrgtlion Bit 31 = Octal Mode Enable non-volatile bit supported = 1b
Register Mgap Bits 30 = Octal Mode Enable non-volatile bit polarity: Positive
& (Octal Mode Enable bit = 1 indicates Octal mode is enabled) =
DWORD-17 b
1AFh 90h . .
Bit29=No OTP Bit=0b
Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Not supported = 0b
Bits 26:24 = Bit location of Octal Mode enable bit in register = bit
[0] =000b
% Status, Control 00:
1B1 and Configuration |00
15ah Register Map ooh Not Supported
—lB3h DWORD-18 00h
124: Status, Control 00:
1B5 and Configuration |00
1Beh Register Map ooh Not Supported
1B7h DWORD-19 00h
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+Fo1

JEDEC SFDP Rev D ¥R (4r)

SFDP
byte
address

SFDP DWORD
name

Data

Description

1B8h

1B9h

1BAh

1BBh

Status, Control
and Configuration
Register Map
DWORD-20

71h

Bits 7:0 = Command used for write access =71h

65h

Bits 15:8 = Command used for read access = 65h

06h

Address of register where STR Octal Mode Enable bit is located
=800006h (Configuration Reg - 5 Volatile)

D1lh

Bit 31 = STR Octal Mode Enable volatile bit supported = 1b
Bits 30 = STR Octal Mode Enable volatile bit polarity:
Inverted (STR Octal Mode Enable =0 indicates STR Octal Mode
isenabled) =1b

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 STR Octal Mode Enable bit in register
=bit [1]=001b

1BCh

1BDh

1BEh

1BFh

Status, Control
and Configuration
Register Map
DWORD-21

71h

Bits 7:0 = Command used for write access =71h

65h

Bits 15:8 = Command used for read access = 65h

06h

Address of register where STR Octal Mode Enable bit is located
= 06h (Configuration Reg - 5 Non-volatile)

D1lh

Bit 31 = STR Octal Mode Enable non-volatile bit supported =
1b

Bits 30 = STR Octal Mode Enable non-volatile bit polarity:
Inverted (STR Octal Mode Enable =0 indicates STR Octal
Mode is enabled) =1b

Bit 29 =No OTP Bit=0b

Bits 28 = Bit is set/cleared by commands using address = 1b
Bit 27 = Not supported = 0b

Bits 26:24 = Bit location of STR Octal Mode Enable non-volatile
bit in register = bit [1] =001b

1Coh

1C1h

1C2h

1C3h

Status, Control
and Configuration
Register Map
DWORD-22

71h

Bits 7:0 = Command used for write access =71h

65h

Bits 15:8 = Command used for read access = 65h

06h

Address of register where DTR Octal Mode Enable volatile bit is
located =800006h (Configuration Reg - 5 Volatile)

91h

Bit 31 =DTR Octal Mode Enable volatile bit supported = 1b

Bits 30 = DTR Octal Mode Enable volatile bit polarity positive
(DSTR Octal Mode Enable =1 indicates DTR Octal Mode is
enabled) =0b

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 bitin
register = bit [1] =001b
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o1 JEDEC SFDP Rev D & (4)
SFDP
byte z:::: DWORD Data Description
address
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
1C6h 06h bit is located = 06h
(Configuration Reg - 5 non-volatile)
Sta;ltus, %9””01, Bit 31 = DTR Octal Mode Enable non-volatile bit supported = 1b
;n Con I:Aguratlon Bits 30 = DTR Octal Mode Enable non-volatile bit polarity
D\e}vgg‘é%r ap positive (DSTR Octal Mode Enable = 1 indicates DTR Octal Mode
-23 is enabled) =0b
1C7h 91h Bit29=No OTP Bit=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 bit in register
= bit [1]=001b
71(:8: Status, Control 00:
1C9 and Configuration |00
1CA Register Map Frh Not Supported
—lCBh DWORD-24 00h
% Status, Control 00:
1CD and Configuration |00
1CEh Register Map Frh Not Supported
1cFh | PWORD-25 0oh
1DOh 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
Status, Control are located = 800005h (Configuration Reg - 4 Volatile)
and Configuration Bits 31: 30 = Number of physical bits used to set Output Driver
Register Map Strength =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
1D6h 05h bits are located = 05h
Status, C(')ntrol' (Configuration Reg - 4 non- volatile)
;nd‘Coan:/lgu ration Bits 31: 30 = Number of physical bits used to set Output Driver
egister Map Strength =3 bits = 11b
DWORD-27 Bit 29 = Reserved = 0b
1D7h 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
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BHRIR
+&o1 JEDEC SFDP Rev D (& (4)
SFDP
byte z:::: DWORD Data Description
address
1D8h 00h Bit 7:0 = Reserved = 00h
1D%h 00h Bit 15:8 = Reserved = 00h
1DAh Status, Control AOh Bits 31:29 = Bit pattern to support Driver type 0 = 45 Ohms =
and Configuration 000b
Register Map Bits 28:26 = Bit pattern to support Driver type 1 =30 Ohm =101b
1DBh DWORD-28 15h Bits 25:23 = Bit pattern to support Driver type 2 =60 Ohm =011b
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 X Y i d
1DEh DDR (8D-8D-8D) 06h Bits 23:16 = Byte 1 of first command sequence
1DFh mode DWORD-1 01lh Bits 31:24 = Length of first command sequence = 1 byte
1EOh Command 00h Bits 7:0 = Byte 7 of first command sequence
1E1lh Sequences to 00h Bits 15:8 = Byte 6 of first command sequence
————Change to Octal - PP i d
1E2h DDR (8D-8D-8D) 00h Bits 23:16 = Byte 5 of first command sequence
1E3h mode DWORD-2 00h Bits 31:24 = Byte 4 of first command sequence
Bits 7:0 = Byte 3 of second command sequence - volatile
1E4h 00h .
Command register address
Sequences to Bits 15:8 = Byte 2 of second command sequence - volatile
1ESh gg?q n(ggi)tgé);?)l 80h register address
1E6h mode DWORD-3 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
1ESh Sequences to 00h Bits 15:8 = Byte 6 of second command sequence
1EAh Change to Octal 43h Bits 23:16 = Byte 5 of second command sequence
DDR (8D-8D-8D) Bits 31:24 = Byte 4 of second d latil
1EBh mode DWORD-4 06h its 31:24 = Byte 4 of second command sequence - volatile
register address
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B X RS S BRI B

®R 92 R T —MAERIRFISBAHURSNERES R, FASTXENEERERXRS, X2EIE
X—RIHEL IR MU BT AR A X ICE FF R (R TR, SRS N EC B, FrEL
WMERZM—TREE, BT EFLHRMURS,

ATIRRNBHPHBXEERE, LT MSb E Lsh MR REUL FEEEN, MEREBEERSIE:
v CFR3V[3]-0="BA%RMN, 1=4—5R

+ CFR1V[2]-0=ix&FH 4 KB SEBX, 1=TAEE 4KB BEX

+ CFR1V[6] - 0=4KB ZHBXATTE—#E, 1=4KBRBX DT ERERFTRER

 REREUNERRSERMEEUETEX (EXER) , BHIHIFFRERTENRSIEHSGEEEX
BRAHIIEIRSY, SFDP BXMSTSHRNIIFAENEEMAS (ZNR93) . AL SFOP SEKH
EBXMEE, NMIERREMASKICERXKIURS, SZIFUTRIEHLS,

w92 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
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BHRIR
93 JEDEC SFDP Rev D, BXMRGISHK
g;It)eP ﬁ:::: DWORD Data Description
address
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:
1EFh 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 00h
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 o
DWORD-3 Config. l}b. Varlalzle len_gth
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
1Féh 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 0oh
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BHRIR
o3 JEDEC SFDP Rev D, BXBREISE (42)
g;It)eP :::12 DWORD Data Description
address
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 0oh
204h FEh Configuration Index 00h 4 KB sectors at bottom with remainder
205h 00h 256 KB
Bits 31:24 = RFU = FFh
206h IJDEDEC Stector Map - |02h Bits 23:16 = Region count (DWORDs -1) = 02h: Three regions
D;\j/\;gang ?rc . Bits 15:8 = Configuration ID = 00h, 4KB sectors bottom with
-7 Config- .
0 Header rgmamder 256 KB
207h FFh Bits 7:2=RFU=111111b
Bit 1 = Map Descriptor=1
Bit 0 = Not the end descriptor=0
208h F1lh 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 =
20Ah 01h 128KB/256
JEDEC Sector Map =512,value=count-1=512-1=511=1FFh
Parameter Bits 7:4 = RFU = Fh Erase Type not supported =0 / supported =1
DWORD-8 Config- Bit 3 = Erase Type 4 support = 0b ---Erase Type 4 is not defined
20Bh 0 Region-0 00h Bit 2 = Erase Type 3 support =0b ---Erase Type 3 is 256 KB erase
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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#+&o3 JEDEC SFDP Rev D, RXBREIESE (£)
g;It)eP :::12 DWORD Data Description
address
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 00h apd 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 4 KB sector region
210h F8h Region 2 Uniform 256 KB sectors
211h FFh Bits 31:8 =512 Mb device Region size = 03FBFFh:
Region size as count-1 of 256 Byte units = 255 x 256 KB sectors =
212h FBh 65,280 KB Count = 65,280 KB/256 = 261,120 value = count - 1=
261,120 -1=261119 = 3FBFFh
Bits 31:8 =1 Gb device Region size = 01FEFFh: Region size as
JEDEC Sector E(()):r:]'i :l of 256 Byte units =511 x 256 KB sectors = 130,816 KB
Map Parameter 130,816 KB/256 = 523,364, value = count - 1 = 523,364 1 =
DWORD-10 03h (512  |523263=07FBFFh
213h Config-0 Region-2 | yp,) Bits 7:4 = RFU = Fh Erase Type not supported = 0 / supported = 1
07h (1 Gb) |Bit 3 =Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
and is supported in the 256 KB sector region
Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is not defined
Bit 1 = Erase Type 2 support = 0b ---Erase Type 2 is not defined
Bit 0 = Erase Type 1 support = 0b --- Erase Type 1 is 4 KB erase
and is not supported in the 256 KB sector region
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 | ¢py, Bits 7:2 = RFU=111111b
Bit 1 = Map Descriptor=1
Bit 0 = Not the end descriptor=0
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BHRIR
o3 JEDEC SFDP Rev D, BXBREISE (42)
g;It)eP :::12 DWORD Data Description
address
218h F8h Region 0 Uniform 256KB sectors
219h FFh Bits 31:8 =512 Mb device Region size = 03FBFFh:
Region size as count - 1 of 256 Byte units = 255 x 256 KB sectors
21Ah FBh = 65,280 KB Count = 65,280 KB/256 = 261,120 value = count - 1 =
261,120 - 1=261119 =3FBFFh
Bits 31:8 =1 Gb device Region size = 07FBFFh: Region size as
count - 1 of 256 Byte units =511 x 256 KB sectors = 130,816 KB
JEDEC Sector Count =
Map Parameter 130,816 KB/256 = 523,264, value = count - 1 = 523,364 - 1 =
DWORD-12 03h (512  |523263=07FBFFh
21Bh Config-3 Region-0 |y Bits 7:4 = RFU = Fh Erase Type not supported = 0 / supported = 1
07h (1 Gb) |Bit 3 =Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
and is supported in the 256 KB sector region
Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is not defined
Bit 1 = Erase Type 2 support = 0b ---Erase Type 2 is not defined
Bit 0 = Erase Type 1 support =0b ---Erase Type 1 is 4 KB erase
and is not supported in the 256 KB sector region
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 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 4 KB erase
and is not supported in the 4 KB sector region
220h F1lh 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 x4 KB sectors = 128 KB Count = 128
222h Oth 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 i56 KB
Bits 31:24=RFU = FF
226h iAEDEPC Sectotr 04h Bits 23:16 = Region count (DWORDs - 1) = 04h: Five regions Bits
D@%R%r_i?e er 15:8 = Configuration ID = 02h: 4 KB sectors split between
. bottom and top with remainder 256 KB sectors
227h Config-1Header | gy Bits 7:2= RFU = 111111b
Bit 1 = Map Descriptor=1
Bit 0 = Not the end descriptor=0
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#+&o3 JEDEC SFDP Rev D, RXBREIESE (£)
g;It)eP :::12 DWORD Data Description
address
228h Flh 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 =
JEDEC Sector =256, value =count-1=256-1=255=FFh
Map Parameter Bits 7:4 = RFU = Fh Erase Type not supported =0/ supported =1
DWORD-16 Bit 3 = Erase Type 4 support = 0b ---Erase Type 4 is not defined
22Bh Config-1 Region-0 00h Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is 256 KB erase
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
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 =
22Eh JEDEC Sect 02h 768, value = count -1 =768 - 1= 767 = 2FFh
Map Parsgztrer B!ts 7:4 = RFU = Fh Erase Type not supported =0 / supported=1
DWORD-17 Bit 3 = Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
. . and is supported in the 192 KB sector region
22Fh Config-1 Region-1 00h Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is not defined
Bit 1 = Erase Type 2 support = 0b ---Erase Type 2 is not defined
Bit 0 = Erase Type 1 support = 0b --- Erase Type 1 is 4 KB erase
and is not supported in the 4 KB sector region
230h F8h Region 2 Uniform 256 KB sectors
231h FFh Bits 31:8 =512 Mb device Region size = 03F7FF:
Region size as count - 1 of 256 Byte units = 254 x 256 KB sectors
232h F7h = 65,024 KB Count = 65,024 KB/256 = 260,096 value = count - 1 =
260,096 - 1=260,095 = 3F7FFh
Bits 31:8 =1 Gb device Region size = 07F7FFh: Region size as
JEDEC Sector (c:(())tr:]tt :l of 256 Byte units =510 x 256 KB sectors = 130,560 KB
Map Parameter 130,560 KB/256 = 522,240, value = count - 1 = 522,240 - 1 =
DWORD-18 03h (512  |522,239=7F7FFh
233h Config-1 Region-2 |y, Bits 7:4 = RFU = Fh Erase Type not supported = 0 / supported = 1
07h (1 Gb) |Bit 3 =Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
and is supported in the 256 KB sector region
Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is not defined
Bit 1 = Erase Type 2 support = 0b ---Erase Type 2 is not defined
Bit 0 = Erase Type 1 support =0b ---Erase Type 1 is 4 KB erase
and is not supported in the 256 KB sector region
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 JEDEC Sect 02h 768, value = count -1 =768 - 1= 767 = 2FFh
Map Par:;g{er Bits 7:4 =RFU = Fh Erase Type not supported =0 / supported =1
DWORD-19 Bit 3‘: Erase Typg 4 support=1b -——Erase‘Type 4 is 256 KB erase
Confio-1 Region-3 and is supported in the 192 KB sector region
237h ontig-1 kegion 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
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BHRIR
#+&o3 JEDEC SFDP Rev D, RXBREIESE (£)
g;It)eP :::12 DWORD Data Description
address
238h Flh Region 5 of 4KB 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 =
JEDEC Sector =256, value =count-1=256-1=255=FFh
Map Parameter Bits 7:4 = RFU = Fh Erase Type not supported =0/ supported =1
DWORD-20 Bit 3 = Erase Type 4 support = 0b ---Erase Type 4 is not defined
23Bh Config-1 Region-5 00h Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is 256 KB erase
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
23Ch FFh Configuration Index 04h Uniform 256 KB sectors Bits 31:24 =
RFU =FFh
23Dh l“\'/IEaDEPCa?:rCntg,:er 04h Bits 23:16 = Region count (DWORDs - 1) = 00h: One region Bits
23Eh P 0oh 15:8 = Configuration ID = 04h: Uniform 256KB sectors Bits 7:2 =
DWORD-21 _
Config-4 Header RFU=111111D
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 =512 Mb device Region size = 03FFFFh:
Region size as count - 1 of 256 Byte units = 256 x 256 KB sectors
242h FFh = 65,536 KB Count = 65,280 KB/256 = 262,144 value = count - 1 =
262,144 - 1=262,143 = 3FFFFh
Bits 31:8 =1 Gb device Region size = 07FFFFh: Region size as
JEDEC Sector (c:(())tr:]tt :l of 256 Byte units =512 x 256 KB sectors = 131,072 KB
Map Parameter 131,072 KB/256 = 524,288, value = count - 1 = 524,288 - 1 =
DWORD-22 03h(512  |524,287=TFFFFh
243h Config-4 Region-0 Mb) Bits 7:4 = RFU = Fh Erase Type not supported =0 / supported =1
07h (1 Gb) |Bit3=Erase Type 4 support = 1b ---Erase Type 4 is 256 KB erase
and is supported in the 256 KB sector region
Bit 2 = Erase Type 3 support = 0b ---Erase Type 3 is not defined
Bit 1 = Erase Type 2 support = 0b ---Erase Type 2 is not defined
Bit 0 = Erase Type 1 support =0b ---Erase Type 1 is 4 KB erase
and is not supported in the 256 KB sector region
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BHRIR
9.2 HEmM2EHF 1D
R4 &R 4FID
Byte i
address Data Description
00h 34h Manufacturer ID for Infineon
5Ah (HL-T) / .
01h 5Bh (HS-T) Device ID MSB - Memory Interface Type
1Ah (512Mb) / . .
02h 18h (1Gb) 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
04h 03h The HS/L-T family may be configured with or without 4 KB parameter
(Default Configuration) |sectors in addition to the uniform sectors.
03h = Uniform 256 KB with thirty-two 4 KB Parameter Sectors)
90h .
05h (HL-T/HS-TFamily) | FamityIDs
9.3 ME—2%4F ID
%95 ME—2E 4 1D
Byte address Data Description
00h to 07h 8-Byte Unique Device ID 64-bit unique ID number
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HEE

10 HEE

M1l
-~ @4.. (D1
A EEE [eD}— |l
| |
@0 ! ' b
| 5 O O o O
' A
i 4 OO0 ¢ oo 1N
]
- i—& -e—e—@—a—e E]E
! O O i o 0
| 1 0000 +
! 4
!
INDEX MARK I E D B A \_
e’ A b AN ok
TOP_VIEW 2[0.15[C] -
(2x)
i BOTTOM VIEW
A L | [#]o.20[c]
& SIDE VIEW
24X @b
@ 0.15 M[C[alE]
@ 0.08 (M|
DIMENSIONS NOTES:
SYMBOL
MIN. NOM MAX 1. DIMENSIONING AND TOLERAMCING METHODS PER ASME Y14.5M-1994.
A 1.00 2. ALL DIMENSIONS ARE IN MILLIMETERS.
At e - 3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020
D 5.00 BSC
4. "' REPRESENTS THE SOLDER BALL GRID PITCH.
E 6.00 BSC
o 50550 5 SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
= YT SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E” DIRECTION.
™MD 5 M IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME
WE p & 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
256 0.35 040 045 POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
£
c 1.00Bs¢ WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW *SD* OR *SE" = 0.
) 1.00 BSC
WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE" = eE/2.
sD 0.00 BSC
= S0 5eC 8 "+ INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
A1 CORNER TO BE IDENTIFIED 8Y CHAMFER, LASER OR INK MARK, METALLIZED MARK INDENTATION
OR OTHER MEANS.
10. JEDEC SPECIFICATION NO. REF: MO-234E
002-15550 *B
=] =)/ 3 oA
= 79 24 IR BGA (8x6x1ZEXK) VAA024/ELA024/E2A024 $13E9MZ (PG-BGA-24) , 002-15550
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(2x) ! |
| |
| 3 o0 doo -
i 4 0o ¢ oo SELR
—_ —|r— —————— ~ [E] LI e-oo9-o-o — [E1]
, T 00 i o o
| 1 OO0 0O +
| v |
: A
TNDEX MARK | E D B A \_
P
T C N m; N SoRnek
T @)
BOTTOM VIEW

o

| //0.20]cC
A | [#/]o.20]c]

SRR S=S

| (
0.10|C
SIDE VIEW apo.1o[c]

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.
Al 020 - - 3. BALL POSITION DESIGNATION PER JEP9S, SECTION 3, SPP-020.
D 8.00 BSC
4. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
8.00BSC
o1 400B5C 5. SYMBOLMD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
o 100850 SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E” DIRECTION.
s . N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME.
ME 5 & DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.
N 2 A "SD" AND "SE” ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
g D36 i g 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
WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE" = eE/2.
sD 0.00 BSC
p 000 B5C 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: NiA 002-22282 **
=]
=] 80 24 EKBGA (8 x 8 x 1 mm) VAC024 ¥3£F3ESMZ (PG- BGA -24), 002-22282
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11 iTHERE

TTWEM RS RIUA T ERA ST

S28HS 512 T GA B H M 01 0

Packing type 5,
0= Tray
3=13"Tape &Reel

— Model number

01=x1Default Boot, 6 x 8 mm package
03 = x1Default Boot, 8 x 8 mm package

—— 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

GA=200MHz SDR and 200 MHz DDR
FP =166 MHz SDR and 166 MHz DDR
GZ = 166 MHz SDR and 200 MHz DDR

Technology
T =45-nm MIRRORBIT™ Process Technology

Y

\ J

Density

512=512Mb
01G=1Gb

Device Family
S28HL 3.0 VSEMPER™ Flash Octal Interface
S28HS 1.8V SEMPER™ Flash OctalInterface

A

AR
541557 www.infineon.cn EHEEMBEFMUTHREZE R,
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11.1

BHAS - ESR

®o6 FILIT M EXIFHIBANEE, ER, MR, RRCIMNEENEL, UHANTEERAESH
A RMHNERLZHBRAS,

k96 BRASE — EFR
Base .
ordering |Speed aPra"cjkage Temperature|Model |Packin g;:fl;g:,g part Package
ﬁflrn:ber option | - terials | F@N8® number | g type (x = Packing type) marking
S28HL512TFPBHIO1x |28HL512TPIO1
S28HL512T |FP
01 S28HL512TFPBHVO1x |28HL512TPV01
S28HS512TGABHIO1x | 28HS512TAIO1
S28HS512T |GA
S28HS512TGABHV01x |28HS512TAV01
S28HLO1GTFPBHIO3x | 28HLO1GTPI03
S28HLO1GT |FP BH IV 0.3
’ ’ S28HLO1GTFPBHV03x | 28HLO1GTPVO3
S28HSO01GTFPBHIO3x | 28HS01GTPIO3
S28HSO01GT |FP 03
S28HSO1GTFPBHV03x |28HS01GTPV03
S28HS01GTGZBHI03x | 28HS01GTZI03
S28HS01GT |GZ
S28HS01GTGZBHV03x |28HS01GTZV03
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11.2 BYMAE — 5EFL/AEC-Q100

& 97 FIHTHERER/AEC-QL00 INEHITRIMBHENEE, ZREHEERHSHNLATMEN. NE
WIMFEAGHRATAMH TRETHENAS, TERESMNEENR.

{79 AEC-Q100 K= Mt £ = 2Bt /ERRF (PPAP) 2,

BFEERS 1S0/TS-16949 Fr/ER IR R iR A= b Jie S PPAP
AEC-Q100 &= mMFliEH i RATERSE

ISO/TS-16949 IEK, XFAFERMS

BB A, FHITEIRMETRE PPAP A AEC-Q100 7= 5o

5B E AR AEC-Q100 K= . JE
1ISO/TS-16949 FT AR i

x®97 BREE — RERIAEC-Q100
E:j:ring Speed aPra“cikage Temperature |Model |Packin g;:f;g:-g part Package
zzrn:ber option materials|@"8¢ number | g type (x = Packing type) marking
S28HL512TFPBHAO1x |28HL512TPAO1
S28HL512T |FP S28HL512TFPBHBO1x | 28HL512TPB0O1
S28HL512TFPBHMO1x |28HL512TPMO1
01 S28HS512TGABHAO1x |28HS512TAA01
S28HS512T | GA S28HS512TGABHBO1x |28HS512TABO1
S28HS512TGABHMO1x | 28HS512TAMO1
S28HLO1GTFPBHAO3 |28HLO1GTPAO3
S28HLO1GT | FP BH A, B, M 0,3 X
S28HLO1GTFPBHBO3x |28HLO1GTPBO3
S28HLO1GTFPBHMO3x |28HLO1GTPMO03
03 S28HSO01GTFPBHAO3x |28HS01GTPAO3
S28HSO01GT|FP S28HSO01GTFPBHBO3x | 28HS01GTPB03
S28HSO1GTFPBHMO3x | 28HS01GTPMO03
S28HS01GTGZBHAO3x |28HS01GTZA03
S28HS01GT|GZ S28HS01GTGZBHBO03 |28HS01GTZB03
X
S28HS01GTGZBHMO03x | 28HS01GTZMO03
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Document

revision Date Description of changes

*X 2022-04-08 |Publish to web.

4] : H 5 _ H _ 1)
sy 2022-11-10 ;Jr;])(;jated Valid combinations — automotive grade [ AEC-Q100” on page 178
“Valid combinations — automotive grade / AEC-Q100” on page 178.
*7 2023-08-09 Updated Table 91, Table 93.

Updated Figure 79.

Updated “Data integrity” under Features.

Updated “SPI (15-1S-8S, 15-85-8S 256T only)” under Features.

AA 2024-03-25 |Updated “Program / erase (PE) endurance - high endurance (256KB sectors)” under
Dataintegrity.

Updated Table 57, Table 81, Table 76, Table 87, Table 89, Table 91, and Table
93.

Removed Device S28HL256T & S28HS256T. Devices move to separate

AB 2024-05-13 | datasheet. Removed the typo that present in the description of changes in Rev.

AA revision history.

Updated the parameter for tp;s and unit of tggin Table 89.

AC 2024-10-09
Updated Table 84.
AD 2025-06-30 |Updated parameter and minimum value for tg; and typin Table 89.
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