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

SPI Read 0 50 6.25

SPI Fast Read 10 166 20.75

HYPERBUS™ Read DDR 16 200 400

(HS-T)

HYPERBUS™ Read DDR 14 166 332

(HL-T)

oooooooono

Operation KBps

256 B page programming (4 KB sector/256 KB sector) 595/533

512 B page programming (4 KB sector/256 KB sector) 753/898

256 KB sector erase 331

4 KB sector erase 95

oooooo

Operation HL-T current (mA) HS-T current (mA)

SDR read 50 MHz 10 10

DDR read (HYPERBUS™) 75 (166 MHz) 156 (200 MHz)

Program 50 50

Erase 50 50

Standby (HS-T) 0.014 0.011

Deep Power Down (HS-T) 0.0022 0.0013
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Data integrity

Data integrity

OO0/00 (PE)OODO-0000 (256KBO0)

Minimum PE cycles

Sectors in partition 512-Mb and 1-Gb products |Minimum retention time Unit
512 (default for 1 Gb devices) 2,560,000 2 Years
508 2,540,000

504 2,520,000

256 (default for 512 Mb devices) 1,280,000

252 1,260,000

128 640,000

28 140,000

24 120,000

20 100,000

gdoodbobooobooobobuoonboo

O0/00000 -00000000256KBOOO

Minimum PE cycles Minimum retention time Unit
500 25 Years

ogodooooooboad

OO0/000004KBOOOOOOOOOOOO

Minimum
Flash memory type Minimum cycles Unit |retention time Unit
Program/erase cycles per 4 KB sector 500 PE 25 Years
300,000 cycles [

Note It is required to restrict
the power loss events to 300
times per sector during
program or erase operation
to achieve the mentioned
endurance cycles.

Program/erase cycles per persistent 500 25
protection bits (PPB) array or
non-volatile register array

Note Each write transaction to a
non-volatile register causes a PE cycle
on the entire non-volatile register
array.
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Pinout and signal description
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Symbol

Type

Mandatory/
optional

Description

CS#

CK, CK#Z 3T

Input

Mandatory

Chip select (CS#): All bus transactions are initiated with a HIGH to
LOW transition on CS# and terminated with a LOW to HIGH
transition on CS#. Driving CS# LOW enables the device, placing itin
the Active mode. When CS# is driven HIGH, the device enters
Standby mode, unless an internal embedded operation is in
progress. All other input pins are ignored and the output pins are
put in HIGH impedance state.

Mandatory

Clock (CK, CK#): Clock provides the timing of the serial interface.
Single ended and differential clock modes are offered. Transactions are
latched either on the rising edge of CK signal (single ended) or on the
crossing of the CK and CK# signals (differential).

In Legacy (x1) SPI interface, command, address and data inputs are
latched on risin?(edge of the clock, and data is output on the falling
edge of the clock.

In HYPERBUS™ (x8) interface, for single ended clock, command, address
and data input are latched with respect to the rising and falling edge of
the CK. In differential clock mode, command, address and data inputs
are latched with respect to the crossing of CK and CK#.

Differential clock: CK and CK# are used.

Single ended: CK is used (CK# is not used and can be left floating).

DS

Output

Mandatory

Read DS. DS is used for data read operations only and indicates
output data valid for HYPERBUS™ interface. During a read
transaction while CS# is LOW, DS toggles to synchronize data output
until CS# goes HIGH. Output data during read transactions are edge
aligned with DS.

DQ[7:0]

Input/output

Mandatory

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

Legacy (x1) SPl interface: DQ[0] is an input (SI) and DQ[1] is an
output (SO).

HYPERBUS™ (x8) interface: DQ[7:0] are input and output.

RESET#

Input
(weak pull-up)

Optional

Hardware reset (RESET#). When Low, the device will self initialize
and return to the array read state. DS and DQ[7:0] are placed into
the High-Z state when RESET# is Low. RESET# includes a weak pull-
up, meaning, if RESET# is left unconnected it will be pulled up to
the High state.

INT#

Output
(open drain)

Optional

System interrupt (INT#): When LOW, the device is indicating that an
internal event has occurred. This signal is intended to be used as a
system level interrupt for the device to indicate that an on-chip
event has occurred. INT# is an open-drain output.

RSTO#

Output
(open drain)

Optional

Reset output (RSTO#): RSTO# is an open-drain output used to
indicate when a power-on reset (POR) is occurring within the device
and can be used as a system level reset signal. Upon completion of
the internal POR the RSTO# signal will transition from low to high
impedance after a user defined timeout period has elalpsed. Upon
transition to the high impedance state the external pull-up
resistance will pull RSTO# High and the device immediately is placed
into the Standby state. Transactions are blocked when RSTO# is
LOW. During this period, the device cannot be selected, will not
accept any transactions, and does not drive outputs other than
RSTO#.

Power supply

Ground supply

Mandatory

Core power supply

Input/output power supply

Core ground

Input/output ground

Do not use

an

2 0000000
JCKOCK#OUUOOUODobooooboooooobooooboobooooboooog
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Interface overview
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Interface overview
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O 2 OoO0/00000
CA bit# Bit name Bit function
a7 R/W# Identifies the transaction as a read or write

1 =Read operation
0 =Write operation
Target space is defined in CA46

46 Target Indicates whether the Read or Write operation accesses the memory or
register spaces.

0 =Memory space

1 =Register space

The register space is intended to be used by volatile memory and
peripheral devices. The HYPERFLASH™ devices will not take advantage of
this feature and this bit should be set to 0 during Read or Write
transactions.

45 Burst Type Indicates whether the burst will be linear or wrapped

0 = Wrapped burst

1 =Linear burst

44-39 (1 Gb) Reserved Reserved for future address expansion

44-38 (512 Mb) Reserved bits should be set to 0 by the host controller

38-16 21 Gb) Row and Upper |Half-page component of target address

37-16 (512 Mb) | Column Address

15-3 Reserved Reserved for future column address expansion.
Reserved bits should be set to 0 by the host controller

2-0 Lower Column | Lower column component of the target address: System word address bits

Address A2-0 selecting the starting word within a half-page
oooao

CK/CK#UDOUOUDOUOuobobooooobobooooobuooooboboouobobooooboboo
cCKODOOCK/CkKeO O OO
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OO00b00ob0o0ob0obOoboobobobDboooobobooobobobDOoobUobOooOoo (bs)
obobooooobobobopsoboobobobooboboobobobooboobobocekd
ck#bopooobobobooboboboooobobooboobobobobobobooboD
obobooboboboboobobuooboboboobe2t “OO0DOO™0
OOoDOogoogsePOOODOO SSR) DD OODOOODOCK=OOODOCK#=000DO0O0O0O0ODO0OCS
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512 Mb/1 Gb SEMPER™ Flash (”F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Interface overview

2.3 dodxiagspioboon
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HYPERBUS™ interface, 1.8 V/3.0V Inflneon .

Interface overview

2.3.1 Oooddon
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- Command
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DQ[1}/SO High-Impedance ()() ((

))

<«——Command——p-}¢———Address——
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512 Mb/1 Gb SEMPER™ Flash (’F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Interface overview
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Interface overview
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512 Mb/1 Gb SEMPER™ Flash (’F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Interface overview

2.4 Oooodn

24.1 OOO000Oo0oaoaeEeACcO

EACUU0U0bOooobbooobooobboobbbooobbooobooobLbooobboobo
gboboooboboooobooobbooobboonoboooon
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512 Mb/1 Gb SEMPER™ Flash T
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Interface overview

2.5 ogooooooo

REG#_N_[#:#]

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

Register Type
N = Nonvolatile
V = Volatile
0=0TP

—— » 4-Characters Register Name

O 14 ogoooooo

RGBITS#

L»Number (if applicable)

L——»6- Characters Register Bit Name

O 15 oooooooon

2.6 HYPERBUS™ O 0O 0O 0O 0O O

ABCDEF_#_#

T T, Address Space Overlay (ASO)
0 = Non-ASO Transaction
1= ASO Transaction

Number of Clock Cycles

1 = Transaction requires one Clock Cycle

2 = Transaction requires two Clock Cycles

3 = Transaction requires three Clock Cycles
4 = Transaction requires four Clock Cycles

5 = Transaction requires five Clock Cycles

6 = Transaction requires six Clock Cycles

7 = Transaction requires seven Clock Cycles

6-Character Transaction Name Abbreviation

O 16 HYPERBUS™O OO OO O

2.7 godxigskioooood

ABCDE_# #

L Data

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

Address Bytes

0 = Transaction without Address Input

3 = Transaction with 3-byte Address Input

4 = Transaction with 4-byte Address Input

C = Transaction with Configurable (3- or 4-byte) Address Input

5 Character Transaction Name Abbreviation

o 17 ogooxigoseioooooao
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Address space maps

3 ooooon

SEMPER" OO OOUODOOU0ODOODOO0O0ODLOODbOUODODOODbDOO ASouoo bbb g ibgog ibg
OO0DOO0O0oooog (SFoP)O SSROOO OO

SEMPER™ Flash
Memory Array

IDs

SFDP

Secure Silicon Region

Registers

0 18 SEMPERM" O OOOOOODOOO

3.1 SEMPER™O OO OOOOOOO

gbobogobbooobbooobboobbuooboobood
HL-T/HS-TOODOOOOOoOOOooOOood

« 512MbO1Gb OO 256KBO O OO OO

« 512MbO1GOOODOOMO
-ggl1-g0bbodobbooobbbooobb4kBOOO0OODOO128KBUO D OOOODDOU
00O 256 KB
-gd2-00b0b0o00obbodbbboob4kBODDOOODD92KBOOOODOOOODOD
0 256 KB

DbobooooboboboobOobSEMPERMO OO OODOODODODOODODO7TO “00O0O”
goooood

O3 256KBO OO OOOOO
S26HLO1GT and S26HS01GT S26HL512T and S26HS512T
Word address range Word address range
(sector starting (sector starting
Sector |Sector |Sector address—sector ending |Sector |Sector address-sector ending
size (KB) |count range address) count range address)
256 512 SA00 0000000h—001FFFFh 256 SA00 0000000h—001FFFFh
SA511 3FEO000h—3FFFFFFh SA255 1FE0000h-1FFFFFFh
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Address space maps

Infineon

O 4 O00O000 100000 4kBO OO 256KBOOOOOOOO
Main array Parameter-sector Address range (16-
sector size number Address size bit) Notes
256 KB 0 4KB 0000000h—00007FFh Start of Parameter-Sector 0
1 4KB 0000800h—0000FFFh Parameter-Sector 1
2 4KB 0001000h—00017FFh Parameter-Sector 2
30 4KB 000F000h-000F7FFh Parameter-Sector 30
31 4KB 000F800h-000FFFFh End of Parameter-Sector 31
Exposed portion of Main 128 KB 0010000h—-001FFFFh Mapped to exposed portion
Array Sector 0 of Main Array Sector 0
05 OO00000 100000 4KBO OO 2656KBOOOOO0O0O0ONO
Main array Parameter-sector Address range (16-
sector size number Address size bit) Notes
256 KB Exposed portion of last 128 KB xx00000h—xx0FFFFh Mapped to exposed portion of
sector in main array Main Array Sector (last)
0 4KB xx10000h-xx107FFh Start of Parameter-Sector 0
1 4KB xx10800h—xx10FFFh Parameter-Sector 1
30 4KB XXOF000h—xxOF7FFh Parameter-Sector 30
31 4KB xx1F800h—xx1FFFFh End of Parameter-Sector 31
O 6 o000 2000000000000 4kBOO0O00O0O0O
Main array Parameter-sector Address range (16-
sector size number Address size bit) Notes
256 KB 0 4KB 0000000h-00007FFh Start of Parameter-Sector 0
1 4KB 0000800h—0000FFFh Parameter-Sector 1
2 4KB 0001000h-00017FFh Parameter-Sector 2
15 4KB 0007800h-007FFFh Parameter-Sector 15
Exposed portion of Main 192 KB 008000h—001FFFFh Mapped to exposed portion of
Array Sector 0 Main Array Sector 0
Exposed portion of last 192 KB xx00000h—xx17FFFh Mapped to exposed portion of
sector in main array Main Array Sector (last)
0 4KB xx18000h—xx187FFh Start of Parameter-Sector 0
1 4KB xx18800h—xx18FFFh Parameter-Sector 1
14 4KB xx1F000h-xx1F7FFh Parameter-Sector 14
15 4KB xx1F800h—xx1FFFFh End of Parameter-Sector 15

0000000000000 000O000 00 0000000000000 4kBOOOOOOO
XXXxX000h—-xxxxx7FFhO O O 256 KBO O O O O O O xxx00000h—xxx1FFFFh

Datasheet

21

002-12337 Rev. AD
2025-07-14



-
512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Address space maps

3.2 000000 (ASO)OO O OHYPERBUS™[

OUOHYPERBUSMO OO OUOUOOOOODOOOOOOOOOOODbOOOO0O0oOnDDDSEMPER™O O
gbogoboobooboobouoboboobuobo b oob bbb uobuobuoD
OHYPERBUSMO O OO OOOOOOOOOOO0OOOoOoOoObobobooooooo

gbobogobboogbbooobobuoobobuoonoobood

gobouooobuooobbuooobuooobboobbuoob oo boobbuo o
oo oOooNORUD DD DD OoOoO
oono

goboodoboooobooobbooobboobobbooobbboobbboobLbooob oo
gooodd

Joggobogobobooobobooobooobbooobbo0obL bbb booLob g

« ID/SFDP(ID):0D 0000000 DO0O0O0ODOO0ODO0ODbOOO0O0ObObDObODOoOoO (o)yoo Dby
OOoooooobooo srr)on/on

«JoggpoogossRoboogooogoorpPUbbgogbbooobboobbooobbooono
goboboobooooobooaoboon

AspO000OO0OoobUO0obbOo0boboooobod

«JogdobgogoTpPUbbddobbddsMboobbooobboobbooobooePB DO
gogoo

«JogooappBOOOO0000UUUUOObbODbDbOOOUO0OUUUODDDDDDDODOOOO
goboboooood

PpPBOODO(PPBLIOUODUOODOODODOODLOUODOOCOOOPPBOUOOODOODDOODO

«gJooooobyBUOOOogooooooboobbbbboobbL L0000 UoUuoOo g
gobobooooogn

ECCODO (ECCSTYU D ODECCO OO ECCOD O ODOECCODOD OO
«JoobogoobicRCcOOobboocrRCUDboond
gbocrRCOUUOUObDOOUICcRCOUbDbbOoO crRCOUUObbDOOUDD
« AutoBoot(ATB)U D D UL OOOO0OOODOOOOODOOOOODOOn
JO0000O0((SEQUUO0 2000b0bo0oooOobOoog

« EnduranceFlexU DO OO (EFPDDODOODODOODODOOO0ODOODODODODOODODOOOODODO
gobobooobogobood

JoobboodbbodbbtbdEAbO DD bbb o

goboodoboooobooobbooobboobobooobbboobbboobDboooboo
Oo00og Asod

OoOASsOOO0oobogogAsObgbogoboobobobDoobobobooboAsOOObon
dbobogoooAsobgobbooobbooobbuooobbooooboAsooobbooooog
gobbooobobogobbooobobooAsocdbbbooobbooobbooobobbooobbod
gbobooobbooobooobbooobboobobad
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512 Mb/1 Gb SEMPER™ Flash (”F
as .
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Address space maps

gobboodbobooobooobbbooobboobbooobobood
oo

goonboaoskRObd

« ASOU [

gooboogd

OOooboboobobobooboboboobooboboobobUbEeACDO DD ODODOOD
EADO0ODDUOO0DLO0O00 DOO00bDbOoooobooobboobboooeAd b
gogobooobooboooon

gogooooobbooobobooobobooobboooobbooobooobbooobboobo
AsobdpogooooAsocboooooobobooobobooooboboobobooboboooon
gogobooobboobbbooobbooAscb bbb bbooobboobbbooboo
ogn

gbogoboobooboobuooobobboooboobuoobooascUobobooooo
googoboooooboouooooouoobooooooooooooon

ODEADOUODEACODODO0OD0O0ObOObOObObObObDbOO0bOobDO A0 DObDO0ODbODbO
OO00OEAD0OD0O0ODO0OO0ODOOO0/Oo0bO00obo0bo0oboob0o0oboobDooboobboOobo
OOOEAODODODOASOO

gASsOU b 0oboodbooboobooboobooboboboobobbobooboobnooD
oAUl ddddduuuouououououoAsoggguoogasotogonoooonoooono
OboobogoilzooopoAscO0oooon

goAsoOLb0bgbooooobobooobiooon
+ SSR

» ASPO O 0 OO (ASPR)

«0JO00O00O0OPPBO

e 00

0o og

« EnduranceFlexO OO OO OO

« J0O PPBO AutoBootASO D OO UODODOOODOOOODODDOOOOOODOO 10

goddgooooooAscO0ddgooooogddEeEAD D ODASOD 0D DOUOOEADDDDODODO
UOOASOUOOUOEAUODODASO OO O0ObObOUOOOobbOOoLobuoogAsodEA 0 OO ™
ooooooood

oboboboooboboobopPOROODOOODODOOODODOOOODODODOODODODOOO
gooooooon
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512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Address space maps

3.3 IDOOOO
gobogobbooboboooboboooboooooon
JUdobOJEbECO D O0ONDO 13600 13700
JoOobooboboboob 13600 13700

640 000000000000 POOODLOO8UDbOOOOObDOIPUbDOObOobLDObObOODbOD
gboboooboboboobon 138t n

gboboogmpbobogbbboooboooboooooboooobboooboboompuoobogd
goboooboboooboooon

3.4 SFDP JEDECJESD2160 00O OO0 O O (SFDP)O O

SFbPO O 0O0O0O0O0O0OO0OOOOOOLOOODUOO0OObObObObObObOODOoOoLObbbbbbuOoooo
goooobobbooooooobbbboooooooo skoPOb O ODO0DO0OOOOODODODO
goooooosmPObO0O0O0O0OoOoOobObDOoOoOosPOO0OOOODOODODOOOOODO
gooooo

HYPERBUS™O U OO OOOOOOO ID-SFDPO OO O OO OO ID-SFDPASOO SFOPO OO OO O
O0oooboboboboOoOgGAODD (x1)SPID O RSFDP_ 3 0O OOO SFDPOOOOOOOOOOO
D000 xysPiID0O0ODOOOOODO0OOO0O0O 1320 O 13500

a7 sFbPOOOOO0O
Byte address |Word address (x8
(x1 SPI) HB) Description
0000h (SA) +0000h Ir_]ocgtion zero within JEDEC JESD216D SFDP space - start of SFDP
eader

Remainder of SFDP header followed by undefined space

0100h (SA) +0080h 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

3.5 OO sskROOOO

OO HS/L-TOODODODODOOOOooODO 24000 bbb booooTPboooobboo O
gboooobgoooobogssROgogzugbouooooo3zuonouoooooood

DoOobooboo0o32000000
060000012800 0000000L0O0DLOODO0OLOODOODLODLDODODODO PRGERRO OO

b 400bb0b0obbbodbbbooobboobb 2000 booobbo* oo
ggbobooooboboonon

Jooboogoooad
gobboodbobooobooobbooobboobbooobboono

oo
BOODODx1IO SPID 00000000 0OO0O0ORSFOP_3 OO0 0000000 DOODOOOO
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Address space maps

08 ssSROOOO
Byte address
Region range Contents Initial delivery state
Region 0 000h LSB of Infineon Programmed Random | Infineon Programmed Random
Number Number
00Fh MSB of Infineon Programmed Random
Number
010hto 013h Region Locking Bits All Bytes = FFh
Byte 10h [bit 0] locks region 0 from
programming when =0
éyte 13h [bit 7] locks region 31 from
programming when =0
014h to 01Fh Reserved for Future Use (RFU) All Bytes = FFh
Region 1 020h to 03Fh Available for User Programming
Region 2 040h to 05Fh
Region 31 |3EOhto 3FFh
3.6 OO0O0O0o0o0ooOo (x1)Sspeid

OOobDOoooOooHdsS/L-TOODOOOOOoooOobooooboobDooboobooboooboobooboog

gobboooboboooboo
gouobuoboboooobuobooooon

09 000000000000 (xysePid
Non-volatile
Volatile component| component address
Function Register type Register name|address (hex) (hex)

Device Status | Status Register 1 STRIN[7:0], 0x00800000 0x00000000
STR1V[7:0]
Status Register 2 STR2V[7:0] 0x00800001 N/A
Device Configuration Register 1 CFRIN[7:0], 0x00800002 0x00000002
Configuration CFRAV[7:0]
Configuration Register 2 CFR2N[7:0], 0x00800003 0x00000003
CFR2V[7:0]
Configuration Register 3 CFR3N[7:0], 0x00800004 0x00000004
CFR3V[7:0]
Configuration Register 4 CFR4N[T7:0], 0x00800005 0x00000005
CFR4V[7:0]
Interface CRC |Interface CRC Enable Register | ICEV[7:0] 0x00800008 N/A
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Address space maps

o9

000000000000 xyyspPicOOO

Function

Register type

Register name

Volatile component
address (hex)

Non-volatile

component address

(hex)

Infineon
Endurance
Flex
architecture

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

EFX00[7:0]

Infineon Endurance Flex
Architecture Selection
Register 0 [15:8]

EFX00[15:8]

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

EFX10[7:0]

Infineon Endurance Flex
Architecture Selection
Register 1 [15:8]

EFX10[15:8]

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

EFX20[7:0]

Infineon Endurance Flex
Architecture Selection
Register 2 [15:8]

EFX20[15:8]

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

EFX30[7:0]

Infineon Endurance Flex
Architecture Selection
Register 3 [15:8]

EFX30[15:8]

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

EFX40[7:0]

Infineon Endurance Flex
Architecture Selection
Register 4 [15:8]

EFX40[15:8]

N/A

0x00000050

0x00000051

0x00000052

0x00000053

0x00000054

0x00000055

0x00000056

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[7:0]

0x0080008A

ECC Error Detection Count
Register [15:8]

ECTV[15:8]

0x0080008B

ECC Address Trap Register
[7:0]

EATV[7:0]

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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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Address space maps

a9 O00000O0O0O0oOoO00O ysPioOOO
Non-volatile
Volatile component| component address

Function Register type Register name|address (hex) (hex)

AutoBoot AutoBoot Register [7:0] ATBN[7:0] N/A 0x00000042
AutoBoot Register [15:8] ATBNJ[15:8] 0x00000043
AutoBoot Register [23:16] ATBNJ[23:16] 0x00000044
AutoBoot Register [31:24] ATBN[31:24] 0x00000045

Erase Count | Sector Erase Count Register |SECV[7:0] 0x00800091 N/A
[7:0]
Sector Erase Count Register | SECV[15:8] 0x00800092
[15:8]
Sector Erase Count Register | SECV[23:16] 0x00800093
[23:16]

Data Data Integrity Check CRC DCRV[7:0] 0x00800095

Integrity Register [7:0]

Check Data Integrity Check CRC | DCRV[15:8] | 0x00800096
Register [15:8]
Data Integrity Check CRC DCRV[23:16] 0x00800097
Register [23:16]
Data Integrity Check CRC DCRV[31:24] 0x00800098
Register [31:24]

Protection and | Advanced Sector Protection |ASPO[7:0] N/A 0x00000030

Security Register [7:0]
Advanced Sector Protection |ASPO[15:8] 0x00000031
Register [15:8]
ASP PPB Lock Register PPLV[7:0] 0x0080009B N/A
(Persistent Protection Block)
ASP Password Register [7:0] |PWDO[7:0] N/A 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] 0x00000024
ASP Password Register [47:40]| PWDO[47:40] 0x00000025
ASP Password Register [55:48]| PWDO[55:48] 0x00000026
ASP Password Register [63:56] PWDO[63:56] 0x00000027
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2 Mb/1Gb S lash (”F
512 Mb/1 Gb SEMPER™ Flas .
HYPERBUS™ interface, 1.8V/3.0V Inflneon ]

Features

4 O O

4.1 ogooooooo

SEMPER™ DO O OUODOO0OOO0OO0ObOObOOOO0obOoboobobobooboboboobOo boo
gecCcUdbbiuduobbooubboouobbUeccUb e booobuoglleoobbooobog
gbobboobobl2sboggobooobboobbooobboooobuooob sggoeECccob U d
oboboooboboboboobobobobobooboobobobooobeccoOobobOoODbDY
dobbodboecchbuoduoblsbgbobbouoobobeccooobnouoon

U0 e b0b00bOobbOoobOoobuobobuoobuooboeccbO0boobboobDbobDboOoLD
gbobooobobbobobooboobobobobbooboboeccOUbobDO 1 bogeccbon g
gobbodoobooobboobobboobobuooeccodod

godddooooboooooooeccbdodoodoooooooUUUo g
gobouoooobuooobbuoobooobbboobobuoob bbb ECCObO OO
gobooooobuooobobuoobuooobobbooobobuooob o

Memory Array

Data Unit 0I (16 Bytes) ECC Cope(s-bit)

Programming |0|1‘ ‘14|15 U|1|2|3|4|5‘6|7
Buffer

B

\

ECC
Disable*|

ECC

A
\4

A

Data Unit N (16 Bytes) ECC Code(8-bit)

Read
Buffer

[ifisfo] 1 [2[ ] «s]s]

E(IB

ECC
Disable*|

* 9" ECC Code bit in case of 2-bit Error Detection Enabled

O 19 ledoeEccoOOnOOan

SEMPER"NORU O UODECCOUOUUOD 20 0L bUo0oubboobobboobbuoonobiionobooa
dbobboodbobo22bbgdobbooobbo0lebboooobboonECCODD 20 Db OO
gobz20dbboooobogobobooobooobnbuooobbo0bbbooobboooboo
gobboodobodgobeccobbilidbbooobboo2bopbboobLb 200boOd
gobobilidbbooobbooobbbooobobo0oboodbeEccbUoobboobboobo
gbobooobobobooboboboboobobooooeccO0boboobobobooooD
goo
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2 Mb/1Gb S lash (”F
512 Mb/1 Gb SEMPER™ Flas .
HYPERBUS™ interface, 1.8V/3.0V Inflneon ]

Features

4.1.1 ECCO OO0

gopooeccodbbodobbooonobuoonoboa

ECCUb0uboobobuoobolgbouog20bobooobon

ECCUbUOO0boonooboopPORUbDODOOOODLDODODDOODODOECCODODODDOOD

ECCU00lUboboooobobuoobobobobolobob20boboobooon

JOOINT#UDOODODODOOOobOobOoooobo1gb 20000

OHYPERBUSM"O OO OOOOOOODOOOOOOOO(bSs)ooooz20b0bbbbooooo
goooooobsbbd32b0b0b0bobooooooon SEMPER" OO DD DODDODODOOOOOO
00000000 CRIR]ODODDDODODOOODODODDOODOOODSODOO OODODOOCFRIX[2]=000
ooggz2oggogbpsbdz20b0ooboooboobooo oo cecsougoopsboogon
gogoouogo cecstuuobouooobpbsiogbuobouobo oo bsuobuobuooboboo
OCFRIX[2]=10 00 DSOOOOOODOOO
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Features

4.1.1.1

ECCO OO OO (EDUS)

000000 0O0OECCOOOHYPERBUSMT 1I60ECCOODODOODOODODO (x1)SPID s ECCO O DO OO

goon

 ECCOO0O0O0ODOOOOODOODOODOOODOODbDODOObOODbDODObOIDOODDODODODOO
000000bbuoobbboouoeccbcbooonboog

O 10

ECcCOOnoonoa

Bits

Field
name

Function

Read/Write

N = Non-volatile

V =Volatile

Factory
default
(binary)

Description

EDUS[15:4]

RESRVD

Reserved For
Future Use

V=>R

0000

These bits are Reserved for future use.
Note For Legacy (x1) SPI Only, ECC
status is only 8 bits.

EDUS[3]

ECC2BD

ECC Error 2-bit
Error
Detection Flag

V=>R

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
(CFR4V[3] = 1), the ECCOFF bit will not
be set to 1b while performing single
byte programming or bit walking in a
data unit that was already partially
programmed. An attempt to do such
byte programming or bit walking will
result in a Program Error.

Selection Options:
1 =Two Bit Error detected
0=No error

EDUS[2]

RESRVD

Reserved For
Future Use

V=>R

This bit is Reserved for future use.

EDUS[1]

ECC1BC

ECC Error 1-
bit Error
Detection and
Correction
Flag

V=>R

This bit indicates whether an error was
corrected in the data unit.

Selection Options:

1 =Single Bit Error corrected in the
addressed data unit

0 = No single bit error was corrected in
the addressed data unit

EDUS[0]

ECCOFF

Data Unit ECC
Off/On Flag

V=>R

This bit indicates whether the ECC
syndrome is OFF in the data unit.

Selection Options:

1=ECC is OFF in the selected data unit
0=ECCis ONin the selected data unit
Dependency: CFR4x[3]
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2 Mb/1Gb S lash (”F
512 Mb/1 Gb SEMPER™ Flas .
HYPERBUS™ interface, 1.8V/3.0V Inflneon ]

Features

4112 ECCOOODOOO (EATV)

00 3200000000000 DO0O0OLObOODOO0ObObObOECCODOODbODOECCODODO
gobobodgpORODOOODDECCOUUODDOUODLDOUOUODDUUOUECCDODOUOD®* 20O
“10000200070000 CFRANRBIO 0D OOO0DLOUOD EATVODUODODOODOOobOobDoDo

EATVO U OOOoooobooooobuoobbooob bbb ooobbuobobuooo
uoboobboodoob e oECCOL b O0bbOUOobboOobbouobbuoeCcCO DO
0000000 EeEATVOOOO0ooooooooeccoboooon

bbb gboboboobooeccbUgboobuobobeccObECC OO ODOobOn
goooooooooood

« OO0 OHYPERBUS™ Legacy (x1)SPIO O TrapO O OO O0ODOOOOOOOODOODO

«JOECCODOUODOODOOOPOROCSHU D ODO/OD/ODODODODOUODODOOOO

0 11 OoOo/000o000oooooan

Error lower address register |Error upper address register
Density All 512 Mb 1Gb
EATV[15] A15 0 0
EATV[14] Al4 0 0
EATV[13] A13 0 0
EATV[12] A12 0 0
EATV[11] All 0 0
EATV[10] A10 0 0
EATV[9] A9 0 A25
EATV[8] A8 A24 A24
EATV[7] A7 A23 A23
EATV[6] A6 A22 A22
EATV[5] A5 A21 A21
EATV[4] A4 A20 A20
EATV[3] A3 A19 A19
EATV[2] A2 A18 A18
EATV[1] Al A17 Al7
EATV[0] A0 Al16 Al6
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Features

4.1.1.3 ECCOOO0OO0OOO0ODNOOECTVO

010 00bgboobooobobooboboboloooz20oobobooooboboonog
gobbooobbooobbuoobobboectvoobbuooobbuoobbuooeccoubnbg
gobectvoonogd

0000000000000 b0Ob00OFRFFOOOOECCOODOOOOODO

godoobooobobooobb1i1bodbo 20bboobbooobbooLbbOoobLDbo
gobobooobobooobooobboo pQubbuoobobboobbuoobobbooobLbooo
obooocs#uunoonoon

ubogouoobobuoouooobooboobuoboobuobuobuobLboobo
gboogouooboobooooooooboooooobouooooobooboooooon
ooooooood

U 2000000000000 o0buoobuob oo buobeccbbooboooboO
gooogoooboooo

«ECCOOOO0DO0OOOODOOHYPERBUSMI OO (x1)SPIECCO D DO DOODOODOODOOO

« ECTVOOODOPOROCSHO OO DO/OO/OUODODODOODODECCODDODOODOD o

O 12 oooooooooooan

Bit position EDC result
EDC[15] R15
EDC[14] R14
EDC[13] R13
EDC[12] R12
EDC[11] R11
EDC[10] R10
EDC[9] R9
EDC[8] R8
EDC[7] R7
EDC[6] R6
EDC[5] R5
EDC[4] R4
EDC[3] R3
EDC[2] R2
EDC[1] R1
EDC[0] RO
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2 Mb/1Gb S lash (’F
512 Mb/1 Gb SEMPER™ Flas .
HYPERBUS™ interface, 1.8V/3.0V Inflneon ]

Features

4.1.1.4 INT#0 0O -0 O HYPERBUS™

« SEMPER"O O ODODO INT#OOODOOOOODOOOODOO/MODOOOOODOOOoOobooobooo
UOIN#OUODODOOOOOOOObboOooobooobobooaoo

-gbgz20eccod

-gbooi10eccon

-gogoobogoobooon

INT# DO OO BGADOODOODODOOODOODOOODOO (INCVODODOO NT#ODODODOODOODO
bbb oobboobobbooobbooobbuooo NT#OUDDOUOODDOOUODDbOODO
OO0O0O0OoOoOoNsSvY)OOooboOgo INSvOOooobobooobobooo

gobodgd IN#ODUOOUObDooooooooobooobooob obboodgb INT# OO0
gobooobobogob INNvODDhoboobbuooobbuoobobboo

POROD D UOUOUODDOODODPDOLDDOCSHUDUUUDD INTHDODODDDO

« J0O0OD00O0O/00 INCV/INSVHYPERBUS™U [0 O O INCV O INSVO

o0 obogobb IN#ODOOODODOOOODboooobbooobooooo
-0001b0000bboonobobOoisguboboOo INT#O0OD0

-g INNvOOOooooooooboboob1bobgoooobobobooobobooooboo
INTADOODODOOOOODINSVDOOODODOOOgoD INSVvODDboooo
-gbo0obobeccoboboobobDecCcObUODUODOECCASOUDINT#UDODDOODODO
O0OD0OOECCOUODOOD INSVECCO DO O (INSV:0p OO OOobhOoboOoooiINevd

-gb0CHUOUDUODODUODUODORESET#=0U0OUOOPOROINTA DO UODODODODODODODO
U0 oodobobbboooobbobboooobbbbboooooobobogpPORDOOOOUOOO

4.1.2 HYPERBUSMECCO O OOOOOOOO
0 13 HYPERBUS™MECCO O OO OOOOOO
Related registers Related HYPERBUS™ transactions
(see “HYPERBUS™ registers” on page 98) (see Table 120)
Configuration Register - 2 (CFR2N, CFR2V) Read Configuration Register 2 (RDVCR2_4 0,
RDNCR2_4 0)
ECC Address Trap Register (EATV) Read Address Trap Register (RDADTU_2 1,
RDADTL_2 1)-ECCASO
ECC Error Detection Counter Register (ECTV) Eggd ECC Count Value Register (RDCONT_2_1) - ECC
INT# Pin Configuration Register (INCV) Read Interrupt Configuration Register (RDVINC_4_0)
INT# Pin Status Register (INSV) Read Interrupt Status Register (RDVINS_4_0)
Program Interrupt Configuration Register
(PGVINC_4_0)
Program Interrupt Status Register (PGVINC_4_0)
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2 Mb/1Gb S lash (’f
512 Mb/1 Gb SEMPER™ Flas .
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Features
4.1.3 OoOOxigdsSPiecCOnDOOnononn
0 14 OO0OxiO0sPieCcCOOODOOODOOOO
Related registers Related SPI transactions
(see “Legacy (x1) SPI registers” on page 116) (see Table 122)
Configuration Register - 2 (CFR2N, CFR2V) Read Any Register (RDARG_4_0)
ECC Address Trap Register (EATV) Write Any Register (WRARG_C_1)
ECC Error Detection Counter Register (ECTV) Read ECC Status (RDECC_4_0)
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Features

(infineon

4.2 O00 EnduranceFlexOOOOOOOO

OO0 EnduranceFlexO O DD ODOOOO0OOODOODOOODOODODOODOODDOODODODOODbDODOD
O EnduranceFlexOD O OO ODOOOOODOOODOOODOODO/OODOOODOODOOOOODOOODOO
gobboobbooobuooobbuooobooobboooboo

OO0O0oobbO0Ob EnduranceFlexOD D OO0 ODO0O0O0O0OoOOOobOooooobobbobboooo
ooobooooooooobooboooooooooboooooo/obooooobobobooboobooo
googobooooobooouoobobooobooboooboooboooooobooood
ogoooo

000 EnduranceFlexOOOOOOOOOODOOOoOoo2000000bbbobobobooooobobn
gboogoboooooboooooobooboooboooboooooboooooooood
gooooboooooboobuooboobuobbooob oo obobooboobuooL ™

O00000000000oooooooouoooooQ
020000000 EnduranceFlexO OO O OQODOOOOOUOOUOO0OUOOOOOOOO
O004KBOOOOOOODO EnduranceFlexO OO OOOO

Option - 4KB Top Option - 4KB Bottom
Memory Array Memory Array
4KB Parameter Sector 256KB Sector
O O O REGION 4
256KB Sector (High Endurance)
4KB Parameter Sector
xKB Partial Sector 256KB Sector
<—PNTR_ADR_4
256KB Sector REGION 4 256KB Sector
(High Endurance)
256KB Sector 256KB Sector
REGION 3
256KB Sector PNTR_ADR _4 256KB Sector
256KB Sector REGION 3 O O O - PNTR_ADR_3
256KB Sector
PNTR_ADR_3 256KB Sector
256KB Sector REGION 2
256KB Sector
O @) (’\
~ ~ - 256KB Sector
REGION 2 < PNTR_ADR_2
256KB Sector 256KB Sector
256KB Sector 256KB Sector
<4—PNTR_ADR_2 REGION 1
256KB Sector 256KB Sector
256KB Sector REGION 1 256KB Sector
< PNTR_ADR_1
256KB Sector 256KB Sector
- PNTR_ADR_1
256KB Sector 256KB Sector REGION 0
256KB Sector xKB Partial Sector
4KB Parameter Sector
REGION 0
256KB Sector
- -
O O O
256KB Sector ‘ 4KB Parameter Sector

O 20
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

infineon

Features
Option - 4KB Top & Bottom
Memory Array
4KB Parameter Sector
4KB Parameter Sector
xKB Partial Sector Uniform
REGION 4 Memory Amray
256HB Sector (High Endurance)
256KB Sector
256KB Sector  REGION 4
(High Endurance)
PNTR_ADR 4 256KB Sector
256KB Sector
- PNTR_ADR 4
256KB Sector
256KB Sector REGION 3
REGION 3 256KB Sector
256KB Sector - PNTR_ADR_3
256KB Sector
256KB Sector
PNTR_ADR_3 256KB Sector
256KB Sector
256KB Sector REGION 2
REGION 2
256KB Sector
PNTR_ADR_2 256KB Sector
256KB Sector
- PNTR_ADR_2
256KB Sector
256KB Sector
256KB Sector
256KB Sector REGION 1 REGION 1
256KB Sector
256KB Sector
256KB Sector
256K Sector - PNTR_ADR_1
PNTR_ADR_1 256KB Sector
256KB Sector
256KB Sector
256KB Sector REGION 0
REGION 0 256KB Sector
256KB Sector
xKB Partial Sector
4KB Parameter Sector
4KB Parameter Sector
021 Infineon EnduranceFlexO OO OOOO
015 000Qesssm
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
oo

14.0000000000000
O00#00>00#300
00#300>00#00
O00#00>00#00

15.4KBO000O00000

le. 0000000000000 000O000O0O00bOOo0ooOOo0oooOOoOooobOOoOoOooOoOooODOoOo

17.00000000000020000
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2 Mb/1Gb S lash (’f
512 Mb/1 Gb SEMPER™ Flas .
HYPERBUS™ interface, 1.8V/3.0V Inflneon ]

Features

4.2.1 o1 -oogdoooan

O0026KBOO0O0O0O00O0OO0O0O0O0ODO0ODOODODO0ODODO EnduranceFlexO OO OOOOoognO
Oooboboooboboboooboobobono et o

O 16 OOO0D0D000O Endurance Flex D O 0O 18
Global region |Wear leveling
Pointer address | Region type Pointer enable# |selection enable
Pointer # EPTADN[8:0] ERGNTn EPTEBN GBLSEL WRLVEN
0 N/A N/A N/A 1'bl 1'bl
1 9'b111111111 1'bl 1'bl N/A N/A
2 9’b111111111
3 9’b111111111
4 9'b111111111
4.2.2 OQO20000000 -0000000000000000aan
O O

OO0D000D00OEnduranceFlexO0 00 O0D0OO0OD0OOO0OOODOOODOOOOOOOOODODOOODOODOO
ledbooooobolgbooboboboob 400bobooboboboobo7ooo

O 17 000 EnduranceFlexDOOOOOoOooOooOooOooOoQ i
Global region |Wear leveling
Pointer address |Region type Pointer enable# |[selection enable

Pointer # EPTADN[8:0] ERGNTnN EPTEBN GBLSEL WRLVEN
0 N/A N/A N/A 1’b0 1'bl
1 9’b000010000 1'bl 1'b0 N/A N/A
4.2.3 HYPERBUS™ EnduranceFlexO O O O OO 0O0OOO
0 18 HYPERBUS™ EnduranceFlexO O OO OO OOOO
Related registers (see “HYPERBUS™ registers™ on
page 98) Related HYPERBUS™ transactions (see Table 120)
Infineon Endurance Flex architecture selection Read EnduraFlex Registers (RDOENX_1_1) - EnduraFlex
registers (EFX40, EFX30, EFX20, EFX10, EFX00) ASO

Program EnduraFlex Registers (PGOENX 2 1) -

EnduraFlex ASO
4.2.4 OO0 x10 SPIEnduranceFlexd OO OO O OOOO
a 19 00 (x1)SPIEnduranceFlexOOOOOOOODOO
Related registers (see “Legacy (x1) SPI registers”
on page 116) Related SPI transactions (see Table 122)
Infineon Endurance Flex architecture selection Read Any Register (RDARG_4_0)
registers (EFX40, EFX30, EFX20, EFX10, EFX00) Write Any Register (WRARG_C_1)
aad

BUobODoODoOoooOooooo
nogooboooboooboboooooboog
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Features

4.3 00 CRC

gocRCOUDOO0ODODOOOOObOObDObDOcCRCOUbDODbDOObOODbObDOODbCcRCOUDODODODO
gobboodobooobooobbooobbooooboo

HL-T/HS-TOOOOOOODOCRCOOUOOOOODOOODOOoOoOooobbobobocecrRCcoOoooooO
goobooboooooobb obbocecrCcODbobbooooobbboooobobb crRebbooo
OOOOORDCRC_ 4 O,RICRC_1 100000ODLDODOOOOOOOCS#y LD OOOODOOOoOoOn
gbooobooboooboocrRCUbbOboboboobooboobuobbobuooLo
O000000D000000DoO0DooOoooooo22g0od

oboobobooboboboobocrRCcUbUObObbOObOobObODbOObODObODbODbODOD
gobocrRCcUbDbObOoobboooobbooobLbooobooobbbooLbboobLbbooobLbo
gooodad

o« NN U
CS# _/_\ Read Transaction / \ Program Transaction /
DQ[7:0] Command Address Read Data Command Address Write Data
. (16 Bits) (32 Bits) (n Bits) (16 Bits) (32 Bits) (n Bits)

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

CRC32 - Equation
L N N N N N N N N N N X N N N N N N N N N N N N J

CRC Read

O 22 crRCOOOOODODOOOOOO

gobobOcRCOUDUODOOOObObOObOCRCOUUDDODODOOCRCOUbObDODOO

oo

gogoogobocrCcOOb0boboooobobooboDbO

J00000000CRCOODIOODDOOOODODOOO OXFFFFFFFEhO
- POR
- Hardware Reset

-oogn

-CSs#U OO0
DoOgbocrRCcOObDODOoobDonOd
-oogoood

gJogoooboboooobobooboboboocecssbuooobobo-boboboOon
gbhocrRCUbDODODOOODLObLOObOObObOObObObDC CcRCOUbDObObOUObODbDOO
uogboboooboooobood

gbobooobobuobooboboooob crRCcOUbDbobobboobobooooboboobog
ugbobooobogcrcbuooonbboonon

gbocrRCUbDODODOOODbObOOOOocCRCbDOObODbDODOObObDObODOODbODOO
b crRCOUUOUObbOUbcCcRCUUUbDDUOUOUODDbD CcRCUDDbOUOUbDbDOcCcRCUDDOOO
ggoocrcodn
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Features

4.3.1 0O

ODOO0OOREADDODOCSODODOOO0ODOODbOOOO0ODbODbDObDOObObOoOOObOobLOobDOooOoD
gobooobobooobooobbobooobobooobobooobboon

bboooboboooobcerezubgoobbgoobooooes#sougooouoocreod
gbobouooobgcs#fubbogoocrRcLbUbobbooobooobbuooobuoOonCre
goboooboboooobooboboobboobob oo ecs#*boobouoo
gocrRCOOOObOUOoooboOog

CK / \ / \ / \ / \ / \
_/—\ Read Transaction /
. Command Address Read Data
bQ[7:0] < (16 Bits) >< (32 Bits) >< (n Bits) >

=

Cs#

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

CRC32 - Equation
;oo

CRC Read

O 23 ogcrRCOODOOOOOODOO

goodoobocrecubuooobbooobboobobcRecUbbbonbboobbboooboa
gbobbogocrCOUOOdbbOOoobDbbooobboobobOoocCcRCODUODDDOObDbOOOROO
goboboodobooobooobbbooobboobobuooobbcRcbbooonbbooobobo
gooo

4.3.2 Ooo/00d

gcs#Ubbbobobobobobobobobbbobbbobbbbbbobobbobbbbbo2sedn/A120000
obuooobooobouoooobuoobboobob oo bbb bouooes#aud
goooooobuooobobuooobbooobobbouoo

doboboodboboooboodbbooocorczudbbooobbooboboessbboonoog
cCcRCOOUODbUODbOobooobcs#booobobuoo/obobooboobocrRCcOUbDbobobDoobobOoO
gbooooobocrRCObOUObObDUOObObDObDOODbDODbDObDUOObO/bOODODUObDOUODbDOD
gcs#uibububooobgoocrebuboooobonboon

Cs# I\ Program Transaction /
: Command Address Write Data
DQ7:0] < (16 Bits) ( (32 Bits) >< (n Bits) >

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

CRC32 - Equation
CRC Read

O 24 gocrRCOOOOOOOOON
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goooboobobbobono crRebbdguoooboboboDb crReObdooooobobobDbDboD
RDCRC_4 00 00O CRCODOOOUODLDOOOOOODODLDOOOODODOODOODObLOODLOD
OOobDOobOoOocrRCOOODbOOOODODCRCOODODOODOODODODODOODOD/MODOOO
oooobooOocrRcObOObOoOobDOoOobDObDbOObOODO/OOObOO0ObDOoObOObDbOODO

4.3.3 HYPERBUS™MO O CRCOOOOOOO0OOOOOOOOOOOO0

O 20 HYPERBUS™O O CRCOOOOOOOOOOOOOOODODOO

Related registers (see “HYPERBUS™ registers™ on

page 98) Related HYPERBUS™ transactions (see Table 120)

N/A Read Interface CRC Register (RDICRC_1_1) - Read
Interface ASO

4.3.4 OO0 x1)SPIDO CRCOODOOOOOOOOOOODOOOOOO0

021 OO0 x1))SPIODO CRCOODDODODOOODODOODOOOOODOOOO

Related registers (see “Legacy (x1) SPI registers”

on page 116) Related SPI transactions (see Table 122)

Interface CRC Enable Register (ICEV) N/A

4.4 gooodcrRCOOOOOOOnO

HL-T/HS-TOOOUOOOOOOOOOODOOODOODOOoOoOooooooooooooooooon
goddcrRCObObObDCRCUbDOOODOOOODOODOODODODOODOODDODODODDDODDDODDDO
goboogocrRCcUbbooboboooobbooobocrRCU OO oobboo cCcrEea20OoL b
gocrRCOUOOO0nOuoooon

CRC320 [ D:X32+X28+X27+X26+X25+X23+X22+X20+X19+X18+X14+X13+X11+X10+X9+X8+X6+1

O0000O00O0D00OD0ODICHK 4 10LDENAD_1 100000000000 DOOOOObOobD/oOon
obobgoocrRCcObDObbObObOOOobOobOobOOobOobOobOOocRCODOObODbDODOn
Dbobgpoocs#ubuobcRCUbDbDUObDObDOOobOocCcRCODOUbUODbDOOOODbODLObOOO
oboodbobooobbooobbbogborYPERBUSMO O OODDODOODDODOOODOOO CRC
gobooboooooodad

00000000000000 (RDYBSY =) 000000000000 00000000 (RDYBSY = 0)0
00000000000 00000000000000CRCOODNOOND00 00O OODCRY[31:0]00
00000 0O0RDARG 4 00 RDDICL 2 10RDDICU 2 100

obboodobouooobooobbibooobboobbooobboOogcecrRCc U SPEPD_O_O,
SP_DIC 1 100bbogbobooobobdoobuooubobuooobobcercuobnbbooobog
(DICRCS=1N)000DO0O0ODO0ObOOO0DbOObODOOobODOobDOoOobDOoOobOOobbOOobDOoOoocrRCOUbODO
URSEPD_O0 O,RS_DIC_1 100 0OcCRCOOUOUOODOOUODO

OOO00d (ENDADD)U O UOUODODODODODO (STRADD)O OO OO DO OO ENDADD<STRADD+30 0000
O0oo0DOO/00bobObbo0o0o0oonbon (ROYBSY=0)U O Legacy(x1)SPID OO DO OO0 CRCOODO O
OO0O0O0/0b0b0obooob (DICRCA=1)D0Db0OO0O0ObOobOO0oooDbICRCAD D DD ODbODOO
OOO00OcCRCOUDUODUOODOODUOOOUODODOHYPERBUSMO D OO ODOOOO/OOODDODOO
(WRBFAB=1)O DO OODOOOOOOOODOOODOOODOODOOWRFABODOODOOODOOOCRCODOODO
OOO00OgCRCODODODOASOUDODOODN ENDADD<STRADD+30 000D ODOOOODLOODOO

cCRChuobobuob-320b00buoboboobobobobobobooboo
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32-Bit Read data
Lower Order Word — Data from Address (n) Higher Order Word — Data from Address (n+1)
|R|14|I3‘12|11‘IO|09|08|07|06|05|04|03‘02|0|‘00|15|14|13|I2|II|10|O9|08|07 oa|04 03 02 01 00
HH#HHHHHNHHHHHHHH
31 30[29 23 27 25]25]24|23 22 21 20 19 |3|17 IG|15|14 13 12 n 10 09[08[07 0‘-]04 03 02 01 00
CRC-32 Polynomial Data Ordermg
0 25 crC-320000O

goocRCODUObOobobuobooobobuobuoobobooboobobuoobobo

44.1 HYPERBUSM O O OOOOOOOOOOOOOOO

a 22 HYPERBUS"O OO OO CRCOODOOOOODOODOOOOOOOOO

Related registers (see “HYPERBUS™ registers™ on
page 98) Related HYPERBUS™ transactions (see Table 120)

Status Register (STRV) Read Status Register (RDVSTR_2_0)

: i . Clear Status Register Failure Flags (CLVSTR_1_0)
Data Integrity CRC Check-Value Register (DCRV) Load Start Address (LDSTAD_1_1) - Data Integrity
Check ASO
Load End Address (LDENAD_1_1) - Data Integrity Check
ASO
Read Data Integrity CRC Register Upper Word
(RDDICU_2_1) - Data Integrity Check ASO Read Data
Integrity CRC Register Lower Word (RDDICL_2_1) - Data

Integrity Check ASO
4.4.2 gooOxigsPiObODoOOdObooooooooooood
O 23 OO0 xysPi0O0OO0OOcCRCOOODOOODOOOOODOOOOON
Related registers (see “Legacy (x1) SPI registers”
on page 116) Related SPI transactions (see Table 122)
Status Register 1 (STR1N, STR1V) Data Integrity Check (DICHK 4 1)
Status Register 2 (STR2V) Suspend Erase/Program/Data Integrity Check
(SPEPD_0_0)
Data Integrity CRC Check-Value Register (DCRV) Resume Erase/Program/ Data Integrity Check
(RSEPD_0_0)
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4.5 gooooaad

gobouuooobooobobuoobhuooobboobo b oo bbb oo o o
gooooooboooobooobuogoooogooboooo oo ooooboooon
godbdze00oboboooodooooobbooooo

e Advanced Sector Protection
e One Time Programmable Secure Silicon Region

N N N
Registers Secure Memory Main Memory Array
N Region p N
Status Register(s) J ‘ Sector/ Block[n-1] ‘
‘\ Configuration Register(s) \ ‘ Region[31] —_————<
- \\ Region[30] ] ‘ Sector / Block[n-2] ‘
Y

- ‘ Sector / Block[n-3] ‘
O -

O
| Region[1] o)
1 ——

>
‘ Region[0]

O

{ Sector / Block[2] ‘
@

{ Sector / Block[1] ‘

Sector / Block[0]
- J
L )

O 26 oo0oooOOooooOo/oo/moooad

4.5.1 OO000000ASsSPO

OO0O0obOOobO @ASPhOOOODbOOODOObOOODObDO0ObObDUObDOObUObOobODOUObObDObDOn
gobobooobbooobobooobobuoooobogoooboonoon

gbobbooobbogobooobb -pysOobonbooooobogo -pPBOOOOOODOOOODOO
oopys/rPBOOODOOOOODO*OOOOODOODOOOOOMMDOOOODOOODYBOOODOO

gobbooobobooobopPBOODOOODDODOOUODbLDUOObDDbOOODDOO 2700 ASPUO
goo
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Features
- N
Main Memory Array
, N 1 e e
Protection Control Dynamic Protection | Persist Protection Main Memory Array
Registers Control Control
Volatile Register File Non-Volatile Register
Fil
‘/ Advanced Protection Register (ASPO - OTP) \‘ e
\ — — r
‘ Password Register (PWDO — OTP) ‘ D_bit[n-1] ‘ T P_bit[n-1] > Sector / Block[n-1]
PPB Lock Register (PPLV - Volatile) e \ 3 9
~ 1 7 D_bit[n-2] ‘ t ‘ P_bit[n-2] t b{ Sector / Block[n-2]
—_— s s <
D_bit[n-3] ——+— ’ P_bit[n-3] ‘J M Sector / Block[n-3]
( h A J . J ~ <
Protection Control
B " O O
Register Bits
ASPO - ASPRDP - Read P d Based Pr ion Selecti
ASPO - ASPPWD - Password Based Protection Selection o) o o
ASPO — ASPPER - Persi Protection Selection (Configuration Protection Selection)
PWDO - PASWRD - 64-Bit Password @) @)
PPLV - PPLV - PPB Lock (global)
N - ~ 5 N - o
D_bit[2] P_bit[2] | ’4 Sector / Block[2]
\ /\ > < 5 <
D_bit[1] - P_bit[1] " Sector / Block[1]
e < e > e <
D_bit[0] P_bit[0] &t »{ Sector / Block[0]
\ J N J \ J
L J J J
L

o 27 oooooooooooao

ASP Protection Architecture
( DYB )
Protection | * A
g Sector / Block }
" P
‘ Protection

Protection
O 28 DYBO PPBO OO O

ASPO 0000000 OOODOOO0O0OO0OObOLObObDOO0OoOoOLObLDbbDOooOoOoOooOD 44
O“ASPOOO0OO”0O 490“00 (x1)SPIASPOOOOOOOOOO”DOOOOODO
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4.5.1.1 AsSPO O QOAd

pPBOOOOCOUODODLDODOODLOODOOPPBODODOODODOOOODODLDOODLOODODOO
goon

gbobboggopPoROUbDOOUOOOOPPBDOUOUOIIOODOOOODDOOPPBODUOODOOOnD
DboobogopPBOOOODODOODOOODODOOPPBUHOUODOOOONIOOOPPBOOOODOOOO
goboodappBODOOODOPPBOOUOOODD OO DLOOODDUOLDDLOOOLDDOOUOLOO
gbobooobobogoboaeppBDUOUOLDbOOODbDOOOLPPBODDOOOUODDOODOD
gbobboooopPBOUODDOOO0ODODODOOO0ODOUOO0ODDOOODODOO

DbOobogporROOUODOOOOPPBOODOOODOCDOOOPPBHOUOODLOODODOODLDODOD

gbobbe4DDO0O0DOO0ODLDUOOO0DLOOODLDbDOOUODbLbOOUObLbDUOObLDbDbDOOLPPBU
gbobooibogapepBUOODOOOODDOOOOPPBOUOOODDOODUOOUODLDOOODOO PPB
goo

oboboboooobogoborpPO0bobobobOobOobopPPBDODOOOODO
gobooooboooboooooo

J-dggobboodobooobbooobboobbooUbboobbboobbUuoooo
ggboobooooo

oo -0boooboooobbooob bbb bbooobboobLbboobLbo
ggoood

Joo-gooobobooouoePBLUIbOU0ILLOOODLDUODLDUObDUODLbDUOLOD
gbodoouooboouoooooouobooouoobogrpPBO U

0 24 oooooo

Protection bit values

PPB lock bit PPB DYB Sector state

1 1 1 Unprotected — PPB and DYB are changeable

1 1 0 Protected — PPB and DYB are changeable

1 0 1

1 0 0

0 1 1 Unprotected — PPB not changeable, DYB
is changeable

0 1 0 Protected — PPB not changeable, DYB is

0 0 1 changeable

0 0 0

4.5.1.2 PPBL O

goooobbbboooooooobobooePBOOObODOOMIOODODOPPBOOOIDOOO
goppBOOUO0OOOOOOPPBOOOOPPBLIUOODODUOOOUOOOOOOUOOOPPBOOOODO
gooooboooepPBOOOODOO

googobogooepPBOOPORDOOOOOOOODIOUO PPBUOOUOOOUOODLDOODOOO
gboooobooooobepPBOOOOODLOOOOUOODOObDOODbODOPPBLOOOOOOO
gooooppBOOOOPORDOOOOOOODOOOOOPPBODOUOOOOOODODODODOOOOOLO
gogppBOOOOOOOOOODOOPPBOOODO OO
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4.5.1.3 pyBOOOOOOOOO

oOooogoo@ypobooboboboooboboooopyBUODDODOODOObODODOOD
byUOD OOOOOoOpPBOOODOODOOODOODODYBUDODODOOOODYBOODODO DODO"1"OO
goboodobobooobooobbooobbooobooobbboobbboobbuouooboo
obooboboobobobooboboboooobobooobooboobyBOUOOODOD 1D

4.5.1.4 PpPBOOOOODOOOOO

gooooepPB)00000OOOODODO0OOCOObObObObOOOOPPBOOOOOPPBOOO
goobbooooooobbbbbuooooobobbooooopPBOOOOODOOOOOODODO
gbogobooboboboobuoobboobuobobobobooboboobuoobooPPBO
googobooogoopPBOOOOOOPPBUOOOODOODODOODOOODOUOODODOOOOO
googobooppBOOUO0OOUOOOODOO

4.5.1.5 Oooddon

gboogobogporRODUOOCOOO0OUPPBDOLDOIDOOUOOOUOOOPPBODIUODOODOO
goooobooboboopPBOO0OOOOOOIOOOPPBOOOODOOOOOOODODODOOPPBOOO
goiwoogpePpBODOO0OOOONMUOOOUOODLUOODLDOUOODbDODO

4.5.1.6 Oooddon

DoobobooboedbbuoboopPPBOUODODODOODLODUODOODODLODDLDODODO
gobbooboboooboooboopePPBODOOOMLOOODbOOObDbDOOUODDbDOUOOUODLOO
DoobobooobgrepPBODUODO0OIOODLDOODOODPPBOODOUODODOOODONO 200

Power up
Hardware Reset

No

ASPPWD =0

P Default Protection

Yes

Password Protection

y

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

Yes

A 4 A 4

. ASP Register Bits = Program Protected . ASP Register Bits = Program UnProtected

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

O 29 oooooooon
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oooooooon
oo oboogooo©oro

0ot buoobbobbooOoo
oooooood

4D 0obboonbboa
gogooobobobooboboboooboboboooboboboon

Jgdpobogobboobbooobboobbddsdbbobbboobbooobboon
Oobooboooboobooooobooobob1oobooboooooo xysPIDbOooooooOoD
UobobooobbooobbouborYPERBUSMO D OO OO OOOLDODOUOLObOoOoobLbOooDD
gogoboooboooboboobobboodboboobobooobboobbboobbooob g
gobbooobooobobooobobbooobboobbooobboobbooobbooooba
goboboooood

Joobooobbogon

JO0000000DMUI0O0O0DOD0O0O0ODNO teswoD OO PPBOOOM

Joggoooooobooooboooouooob oo oooboooooboooo
gbobggobouooobboooobobuocecs#sbbyoobuooobobuoobbuobobuon
oooooooooon

JooboodbbboobbboobbooobooarepBOUd

4.5.1.7 ogooooooad

OO0O000ob0Oo0ob4 00000000000 00000 ASPRB]=0000000O0ODODOOOO
OPPBOOUODOUODODODOUODOUODOOODODOOOASPRRICODODOODODOOO

OO0O0b00o0oo0ob0obobOoobOobooobobobooobOobobooobOobDOoD xverieg 0O
OO0D00O00 (2s6KB) DO OO OOODOOoOooOoooobooooooboooboooooooboooo
goobogobooobooan

O000O0oPPBOODDOOOODOOOODDOOPPBOOOO""00ODDOOODODDDOOPPBOO
gg*“ "0obooobobobboobboobbobbbobo0 1D b0 ooonDOoOoOon
OO00SPIOOTBPROT(CFRIX(B) O OO DO ODODODODODOOOHYPERBUS™O 0O O O TB4KBS[1:0]
(CFR1x[9:8]1 0 O

o000OobOoO0obO0obobOoboooooboobboobD0ooboobooOD ATBROIDODOOODOODO

O 25 ASPO0O0OOOO0OOOOOOOOOO0O

ASPO bit Default value Name

2 1 Persistent/Password Protection Mode Lock bits
1 ASPR[2:1] = 00: Not Allowed

ASPR[2:1] = 01: Password Mode Permanently Enabled
ASPR[2:1] = 10: Persistent Mode Permanently Enabled
ASPR[2:1] = 11: Persistent / Password Modes Disabled (factory
default)
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O 26 HYPERBUS™CFRIxO OO OOOOOOOO
CFR1x bit Default value Name
CFR1x[9:8] 11 00 = Map Parameter-Sectors and Read Password Sector mapped
into lowest addresses.
01 = Map Parameter-Sectors and Read Password Sector mapped
into highest addresses.
10 = Uniform Sectors with Read Password Sector mapped into
lowest addresses.
11 = Uniform Sectors with Read Password Sector mapped into
highest addresses.
a 27 00 (x1)SPICFRIxOOOOOOOOO
CFR1x bit Default value Name
CFR1x[5] 0 0 = Map Parameter-Sectors and Read Password Sector mapped

into highest (top) addresses.
1 = Map Parameter-Sectors and Read Password Sector mapped
into lowest (bottom) addresses.

OpPBOOODOOOPPBUOLOUOOLOODOLDODDOODLDODOPPBLOOOOIODODOPPBOO
gooogon

PPBOOOOOPORDOOOOOOOLDOPPBOOOIOOOOOOOOOOOOOOOOOO O 300

Power-On-Reset
Hardware Reset
No
ASPPWD =0 »- Default Protection
F:J
Yes
No
ASPRDP =0
Yes
Read Password Protection
/ \ . PPBLock Bit = 0
/ - _ J’ \ . ASP Register Bits = Read/Program Protected
( TBPROT =0 TBPRQT_1 [ e  PPB Bits = Erase/Program Protected
| Read Lowest Read Highest | . Memory Array = Erase/Program Protected
\ Address Sector Address Sector “\ / Unprotected Read Sector based on TBPROT
/ e  Status & Configuration Registers = Read/Write/Erase/Program Protected
Fail
PASS = Unlock
+ PPBLockBit =1
o ASP Register Bits = Program Protected o
. PPB Bits = Erase/Program UnProtected i PPBLDCK_B“ - 1 _
. Memory Array = Read/Write/Erase/Program UnProtected ° égg S_fg'f'g B'ts”; PrograE l;nF;rotte(;ted
e  Status & Configuration Registers = Read/Write/Erase/Program UnProtected . its = Erase/Program UnProtecte
Datasheet 47 002-12337 Rev. AD

2025-07-14



2 Mb/1Gb S lash (’f
512 Mb/1 Gb SEMPER™ Flas .
HYPERBUS™ interface, 1.8V/3.0V Inflneon ]

Features

oooooooo
«JOOASPRSIOO OO OODOODOODOOO
JgdobooobboobobooobbooobopePPBUObDOOUODOOUODDO

J00000000000000OU0OO0OUOO ASPR21O ASPRSID DD ODOObOUOODbOUOObODO
ugoboogooboooooooooooooobooooboooboooobooooooo
uoobogooooooo

gJoobooobbooobbooobooonoon

« ASPRS]O 00O 0OOOOOOPPBOOODOODOOASPRB=0000O00O00O0DOODOOOODODO
OO00O000OASPRZI=00O0O0O0DOODOODOODOODODOODOODODOODOOOOO
O000000DO0O0ODOASPR2I=10 000000000 0DOOO0ODOOODOODOODOOOOOO
O0OO0000ASPR[2I=00000O0O

JgdbobboogobobooobboooobbooobboooobooboapeB 00O OOOO0OOO
b PORO PPBOOUOODDOOOODOOOOD o

g PPBUOOUO=00000DOOODOODLOODODLOOOODODOOOODODOODODLDODO
ugbobooobbooobbuoobobbooboboooboo

000000000 0ODOOOASPR[5]1=00ASPR[2]=00PPBO OO =00 00000 ODOOODOOODO
ugbobdooobbotgobboouobboobobooopyBh PPEUNODDOOODOOOO

«JogooobbbooooobbbboooobDbL bbb bbb b bboUoOod
gobobooooogoo

4.5.1.8 HYPERBUS™MASPO OO OOOOOO O

O 28 HYPERBUS™MASPO O OO O OOOOO

Related registers (see “HYPERBUS™ registers™ on

page 98) Related HYPERBUS™ transactions (see Table 120)
Advanced Sector Protection Register (ASPO) Program Advanced Sector Protection Register (PGOASP_2_1) -

Advanced Sector Protection ASO
Read Advanced Sector Protection Register (RDOASP_1 1) -
Advanced Sector Protection ASO

Configuration Register 1 (CFR1N, CFR1V) Read Volatile Configuration Register 1 (RDVCR1_4_0)
Read Non-volatile Configuration Register 1
(RDNCR1 4 0)

Program Non-volatile Persistent Protection Bits (PGNPPB_2_1) -
PPB ASO

Erase Non-volatile Persistent Protection Bits (ERNPPB_2_1) - PPB
ASO

Read Non-volatile Persistent Protection Bits (RDNPPB_1_1) - PPB
ASO

Clear Volatile Persistent Protection Lock (CLVPPL_2_1) - PPB
Lock ASO

Read Volatile Persistent Protection Lock (RDVPPL_1 1) - PPB Lock
ASO

Set Volatile Dynamic Protection Bits (STVDYB_2_1) - DYB ASO
Clear Volatile Dynamic Protection Bit (CLVDYB_2_1) - DYB ASO
Read Volatile Dynamic Protection Bit (RDVDYB_1_1) - DYB ASO
Sector Protection Status (PRTSTS_2_1) - PPB/DYB ASO
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4.5.1.9 gooOxigsprASPOOOOOOOO0ON

O 29 oooOxiOsPlIASPOOOODOOOOOO

Related registers Related SPI transactions

(see “Legacy (x1) SPI registers™ on page 116) (see Table 122)

Advanced Sector Protection Register (ASPO) Read Dynamic Protection Bit (RDDYB_4_0)
Configuration Register 1 (CFR1N, CFR1V) Write Dynamic Protection Bit (WRDYB_4_1)

Read Persistent Protection Bit (RDPPB_4_0)

Program Persistent Protection Bit (PRPPB_4_0)

Erase Persistent Protection Bit (ERPPB_0_0)

Write PPB Protection Lock Bit (WRPLB_0_0)

Read Password Protection Mode Lock Bit (RDPLB_0_0)
Password Unlock (PWDUL_0_1)

Write Enable (WRENB_0_0)

Read Any Register (RDARG_4_0)

Write Any Register (WRARG_C_1)

4.5.2 OooO0doodsSkO

OOO0bobooobOobOobOoO w24BoTPSSROODOOSSROOOD 2000000032000
goboooooon

gobooobo 32000000

el 0000 b00dbbo0 120 booobbooobbooobLbboobnboOo oo
gobboooboboogbbooobobood

gJoooogbobobgoossRubgbgooooogssRobooboboooobobooon
obbooobboobbuooobboossRouogobobooobnossRObpbbooooboobo
ugbbooobooobooonboon

000000000 0D0 120000000000000@RVODDORRUDODOOOOOODOODO
gboboooboboboobobuooooboboobobob ssRUbgboooboboboon
goobogon

goobooobobogobobooobboooboooobbooobbogn
ssRUOOOOOOOOO 314

sSROOOO0ouoouoouoossRUbggbooobobooobouooboobuoobboouoa
CPU/ASIC*O OO DODODODOOOOO0

OHYPERBUS™O OSSR (CFRIx[10) D O OO ODDOODLOOODOODOOODOOODOOOSSROOnOoonon
gbooogbgbooooossRUbobgboboibd REEZEDODODOOODODODOOODOD
gogobogoossRoboboboogn
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2 Mb/1Gb S lash (”F
512 Mb/1 Gb SEMPER™ Flas .
HYPERBUS™ interface, 1.8V/3.0V Inflneon ]

Features

Secure Memory Region
Secure Memory
Region
Region[31]
Region30]
Region[29]

Region[28]

O

Region[3]

Protection Control Region[2]

|

_ L J

(32-Byte Region — Address 0) Region[] *‘
|

Reserved

B § {
12-Bytes T Lock Bits 31 to 0 l 16-Byte Random Number 1 L Region[0]

O 31 orpOO0O0O0OOOOO

4.5.2.1 OO sskROOOO

OHYPERBUSMO O OO DO OODOSSROOD OO OSSRASOL O OO OSSRO O OSSRU 00U OO SSRO O
gogobbooobbooob ossROUdbbooobbbooobboun kBSSROO OO D OOSSR
goobooobboobobbooobb ssRASOU0booobboobobossRUb0bbooonboog
0oog ASod

000 (x)SPIDO00O0O00 SSROODOOODOO SSRODO(RDSSR 4 0)0 000

4.5.2.2 00 SSROOODO

OHYPERBUSM O O D ODOOODOSSROOOODOOSSRASOL D OO OOoOoOooOooboOossRuobonbood
gogobooobobossRUbbbodobooobboobossRugbbooobboobnboon
sSROOUOUbOOoooobbosonugssRboobooobouooboobooAbgooobooo
gooooooossRodooboobbboooooobbbbbooosskRuogoooood
JAD0O0OObODOOOO0ODODOCSOO 200000SSROO0O0O0OMOMNOSSR(CFRIx[10)=000
sSROOOOOUOOUO0bObooobUoobuooboobouooASPOOObOODOSSROODOOO
uoooooooooo

OO0 xy)SPiO0OO0O00000 SSROO (PRSSR_4.0)00 sSSROODODODOODOOO SSRODOOODOOODO
O000b0o0oDo0obD 2000000000 ALIO0ACOO0OCKODDOODOOODOOCS#OO 320000
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Features
O 30 ssROOO0O
Byte address
Region range (Hex) Contents Initial delivery state (Hex)
Region 0 0000h Least Significant Byte (LSB) of Infineon | Infineon Programmed Random
Programmed Random Number Number
000Fh Most Significant Byte (MSB) of Infineon
Programmed Random Number
0010h-0013h Region Locking Bits All Bytes = FFh
Byte 10 [bit 0] locks region 0 from
programming when =0
éyte 13 [bit 7] locks region 31from
programming when =0
0014h-001Fh Reserved for Future Use (RFU) -
Region 1 0020h-003Fh Available for User Programming
Region 2 0040h—005Fh
Region31 |03EOh-03FFh
4.5.2.3 HYPERBUS™SSRO O OO OOOO O O
0 31 HYPERBUS™SSRO OO OOOOOOO

Related registers (see “HYPERBUS™ registers”

on page 98) Related HYPERBUS™ transactions (see Table 120)
N/A Read Secure Silicon Region (RD_SSR_1 1) - SSR ASO
Program Secure Silicon Region Word (PG_SSR 4 1) -
SSRASO
Load Secure Silicon Region Buffer (LDBSSR_5_1) -
SSRASO
Program Secure Silicon Region Buffer Confirm
(PGCSSR_1 1)-SSRASO
Reset Write to Buffer Abort (RSWSSR_3_1) - SSR ASO
4.5.2.4 OooOxigsPisSROOOOOOOOOO
O 32 OO0dxiospissROOO0ODOOOOOO

Related registers (see “Legacy (x1) SPI registers” on

page 116)

Related SPI transactions (see Table 122)

N/A

Program Secure Silicon Region (PRSSR_4_1)

Read Secure Silicon Region (RDSSR_4_0)
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Features

4.6

Oo00o

SEMPER"I OO UOOOUOOooLooobuooouoouoooboobuobobuoobouooboobuoon
gboogobooooobooooooboobooobooobooboooboooooobooood
gooooboooooboooooobobooooboobooooooooooobgo

SafeBootl OO O O0OO0OOODOOODOOODOODOOODOODOOODOODOODOOODOODOO

4.6.1

odbdoooodxiooood

googobooooobooouooboboooboooboobooobooooobooood
gooooboooooboobuooboobuobbooob oo obobooboobuooL ™

gboooxigsPiboooooooobooobuoobooon

U3xspbogoboooobobooobbooooboog

O 33 00001000000
Bit Field name Function Detection signature
STR1V[7] RESVRD Reserved for Future Use 0
STR1V[6] PRGERR Programming Error Status Flag 1
STR1V[5] ERSERR Erasing Error Status Flag 1
STR1V[4] RESVRD Reserved for Future Use 0
STR1V[3] 0
STR1V[2] 0
STR1V[1] WRPGEN Write/Program Enable Status Flag 0
STR1V[0] RDYBSY Device Ready/Busy Status Flag 1
O 34 Doooo0O0O0o0O0oooof
Register read
latency
Transactions Address Frequency |(# of clock Output
Interface |supported Register type | (# of bytes) | of operation| cycles) impedance
SPI Read Status Status Register |4 Maximum 2 45Q
(1S-1S-1S) |Register 1 (Volatile only) allowed for
(RDSR1 0 0) DSR1 0 0,
Read Any Register RDARG_4 0)
(RDARG 4 0)
aoao

UDO0O0O0LOODOODODLOObOObLODObLObUODODOORDARG A ODODODODODODOO

Datasheet

52

002-12337 Rev. AD
2025-07-14



512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Features

4.6.1.1 goooono

goboboooobobooobbooobbbooobbooobooobboobbboobLbbo 32000

Power-Up

l

Read Status Register 1 (x1)
OR

Read Status Register (x8)

// Status Register 1 .

Py = 0x00? (x1) N s ~
yd OR = LSB 0x807? (x8) “_Yes Device \
< o |
N & / \ Ready Y,

\\\ Any Read Identification Transaction = /// N

N Successful yd

N
I No

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

.

Read Status Register 1

1
-
i =

Status Register 1 = 0x61

Flash Microcontroller
Initialization Failure
Detected

i,

J

Hardware Reset

O 32 OO00000O00000000000000
4.6.1.2 goboodooobododooooddoooodon
O 35 O000000000000000000

Related registers
Related HYPERBUS™ transactions

(see ““Legacy (x1) SPI
registers” on page 116)

Related SPI transactions (see
Table 122)

(see Table 120)

Status Register 1 Volatile (STR1V)

Read Any Register (RDARG_4 0)

Read Status Register -1 (RDSR1_0_0)

N/A

oo

200V Ubobooobobobooobobobouobobobobobobobo
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512 Mb/1 Gb SEMPER™ Flash (’f
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features

4.6.2 Ooboodooodoxseddonn
00000000000000000000000000KHYPERBUSYOOOOO0OO0O00O0000O
0000000000000000000RSTO#0000000000000

4.6.2.1 gooooo

gobobbooooobbbboodobbbooooboboboOog RSTO# DO OOOUUObODDDbDOO
OoOobobobooboboboo3sgbuboobobouoobobobooobooszuubonog

Power-Up

v

N

N
S/

Read Status Register 1
(HYPERBUS™ |nterface)

SN
LSB of Status Register 1 = / Device

0x807?
X Yes Ready

Flash Microcontroller
Initialization Failure
No /4 Detected

~
Hardware Reset (221 )

O 33 oooobobooOoOoOoO0oO0oooObOoOoOoOon0OoxsOOonOnOono

oo
2.00v00000000000D0O0O00DLOO0ODLOOODLODOOO0ObDDO
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512 Mb/1 Gb SEMPER™ Flash (”F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features

4.6.3 O000000HYPERBUS™O OO

OD0OO0OOHYPERBUSMO OO OOOOOUOOOoOLOOooobobooobooobbooobbooooboobog
goboooboboooobooobbooobboobobooobboobbbooobbuoooobooo
gobogobooobooon

O O HYPERBUS™O O OSEMPER™O O OO DO O PRGERR (STRV[4)) DO DOOOOODOOOOODOODOO
ggoboboobobooobbooobboooboooobboobboooobbooobboon
ggobboogb2bbooobogod

gobbobooooobooboooooboboboooooobbuooooboboobboooooooba
UOOD0OOO0OHYPERBUSMO DO OODODOOO

4.6.4 Ooooon-ox100 sPid

gooogoogskPidisis-istggoogoonuobooooooooobouoobboobouon
gboogobooooooboooooobobuoobooooobooboooooooaoon
gboogobooooooboooooobobuoobooooobooboooooooaoon
gooooboooooboobouooob bbb oL uob oo

O3pbidobobooobobooobbuooonbg

O 36 o000 1000000000

Bit Field name Function Detection signature
STR1V[7] RESVRD Reserved for Future Use 0

STR1V[6] PRGERR Programming Error Status Flag 1

STR1V[5] ERSERR Erasing Error Status Flag 0

STR1V[4] RESVRD Reserved for Future Use 0

STR1V[3] 0

STR1V[2] 0

STR1V[1] WRPGEN Write/Program Enable Status Flag |0

STR1V[0] RDYBSY Device Ready/Busy Status Flag 1

a 37 oo0o00oOoOooooood

Address (# of Frequency of

Interface Transactions supported |bytes) operation Output impedance
Legacy (x1) SPI All SPI Transactions 4 Maximum 450
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Infineon

Features

Power-Up

Read Status Register 1

N
\_

Status Register 1
= 0x007?
&

.

Successful
-

e

e

7

"

INO

Status Register 1 = 0x41

. ificati on=
\\Any Read |dentification Transactlon//

/ . 7\\

~_ [ EF)iewce :‘
g \ eady /
N 4

/ Flash Configuration
/ Corruption Detected

/

;

Clear Status Register 1

’

Nonvolatile Registers 23]

Configure the Device by Updating All

!

Change Host Interface to Default

Device
Ready

\_

/

O 34

4.6.4.1 odoodobooooad

0 38 obooooooooooooooa

0000000000000 (x1Legacy SPI)

Related registers
(see “Legacy (x1) SPI registers” on page 116)

Related SPI transactions
(see Table 122)

Status Register 1 Volatile (STR1V)

All 1S-1S-1S Transactions

oo

wpl0jb0oooobooobooboboboboobooboboobooboobooobooboobUooDbo
O000D0O000O0ODOSTRIN=0x000 CFRIN =0x000 CFR2N =0x0001 CFR3N = 0x0001 CFR4N =0x000 0 O OO0 O
O000D0O0O000DO0O0O00O0O0ODO0ObOOoOOoOn safeBootd OO0
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512 Mb/1 Gb SEMPER™ Flash (’F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features

4.7 Oo00o

AutoBoot 1 O OO 0ODOODOODOO0ODOODO HL-T/HS-TOOOODODOODODODOODODODOODODODO
OO0D0o0obDooooboobocs#bpooooockpopoooooooboowwoonooo

0000000000 AutoBoot O [0 [0 (ATBN[31:9]-STADR[220) D D O OO DOOOOOOODODOO
boboooooboosizodbobddtAuteBootl OO D OOOOUOOOOOUOOOOO
(ATBN[8:1]-STDLY[7z0) D OO OODODOOOO0OODOOO0OO0ODOOOO0ODOOOOO0ODbDOoOoOoboDbDOoOon
ooooooboooobooobuoooboooobgdAuteBoot OO OOOOOO
O0d0d0o10000000000000 safeBootd O

0000000 AutoBoot Wrap O O O

D0000000000000000000000000000000000000000000
000000000000 AutoBoot (ATBN[O] - ATBTEN)C

oodogobcrReUbDbDbOUOUObDDOAutoBoot D DO 4000000

oodouobbodbobuooobbuodnn AutoBootl O O

4.7.1 HYPERBUS™ AutoBoot L1 O OO OO OOOO

O 39 HYPERBUS™ AutoBoot O O O OO OO OOO

Related registers Related HYPERBUS™ transactions

(see “HYPERBUS™ registers” on page 98) (see Table 120)

AutoBoot Register (ATBN) Program AutoBoot Register (PGNATB_2 1) - AutoBoot
ASO

Read AutoBoot Register (RDATBN_1_0) - AutoBoot ASO
AutoBoot HYPERBUS™ Transaction

4.7.2 OO0 x10 SPIAutoBoot D O OO OO OOOO

O 40 gooxiospPioooboOonooOooooon

Related registers Related SPI transactions

(see “Legacy (x1) SPI registers” on page 116) (see Table 122)

AutoBoot Register (ATBN) Read Any Register (RDARG_4_0)
Write Any Register (WRARG_C_1)
AutoBoot Transaction
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512 Mb/1 Gb SEMPER™ Flash (’F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features

4.8 Oooddon

HL-T/HS-TOOOOOOODODOOOODOOOoOOoOooobooooooboooboooboooooobyBO O
gopPBOOO0OODOODOODLDODODOODO/MOODODODO

v 0 SDRODDO (x1)SPIO O

« 0 DDR O HYPERBUS™[ [
gobogobooobooon

v 00000000/0000000000000000000000000 (x1)SPIO O O RDAYL 4 0
0 RDAYL C 00000

0000 MS)UUOHYPERBUSMO DD OOODODOODOODOOODOODOODOODOODOOUOODbDODO
gbobge2b“O000O0O0ODSO-HYPERBUS™? [

Jodobogobbooooboon

4.8.1 gobodooodoooa
0000000000000000000000000000 (x1)SPI0 0 O HYPERBUS™D O

4.8.1.1 gooooooooad

000000 (RDIDN_O_O, RDIDSF_1_1) OO OOOOOODOOODOOOOODOODOOODOOOOx1O
sPiIO00bDOOooobDoOosPOD000bobooonDD (CRRIVIze) DD OOODOO 166MHz O O
O000000DOO0O0OHYPERBUSMO OO ODODOODODODOO (CRRIVI74ADDOOODODOOOO HL-T
00 166 MHzO O HS-T O O 200 MHzO HYPERBUS™ O O O DSO O OO O

48.1.2 0o SFopPO 00O

Joooobobbb0O0O0O0OORSFDP_3_0ORDIDSF 1 100000 DOODOOJEDECHO DO DODODOO
gogo P 0OooosPIDbbooobobb3doobobbbboboooooooskbPOOO
gboooboobooboobouooobobo sroPOb 000 obbo0obooboOon
goooobbboboogossPOOOOSPIDbOOOOSHODPOODDODODODOOOO 156 MHzZO
0 0 HYPERBUS™O O O O HL-T O O 166 MHz HS-T O OO 200 MHzD HYPERBUS™O 0O O O DSO 0O 0O 0O O

4.8.1.3 gooooooooad

UO0OO0O0OdOoRrDUID_OO,RDIDSF 1 1000000 DLOOOODOOODLOOOLbOObOOObLDbLOOn
Dbooedbboooompooobgnbgd

4.8.1.4 Oodbdboooooooooboon

O 41 HYPERBUSMOOOOODOOOOOOOOO

Related registers Related HYPERBUS™ transactions

(see “HYPERBUS™ registers” on page 98) (see Table 120)

HYPERBUS™ Configuration Register 1 (CFR1N, CFR1V) Read ID/Unique ID/SFDP (RDIDSF_1_1) - ID/Unique
ID/SFDP ASO
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512 Mb/1 Gb SEMPER™ Flash (’F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features

4.8.1.5 dodOxiosPiobOdoboooboooooon

O 42 oddoxiospiOOOOO0OO0OOODOOOOOO

Related registers Related SPI transactions

(see “Legacy (x1) SPI registers” on page 116) (see Table 122)

SPI Configuration Register 3 (CFR3N, CFR3V) Read Identification (RDIDN_0_0)
4.8.2 Oooooooodn

gbobooobboooobooobboooboboobbooobboobbbooobbooooboo
gobooocs#buoouooobbooobooobboobobboobbbooobboobnbag
gooogoo

4.8.2.1 oooddod -HYPERBUS™

HYPERBUS" O O OO DO UOODO DDROUODOOOOUOOODLDOOLOUOOLUOObLOuoOoooOobsoogn
O00DOoO00o0ooooboOo0oo0ooboooDO CrRRVI74)O0O0O0ODODODOOO0O HL-TO 166
MHzO HS-TO 200MHzOOOOOOOO

4.8.2.2 obodobodoooo -00oxioskl

sPibdgdobogoboggooboboooo sPibogobboooboooobooobLboono
obshooboobobooboboboooboboboobobooosoMHZDOODODODODOOD
OO0O00000O0D00O CRR2VEB0DDDODOODOOO 166MHzZO OO D ODOOO

4.8.2.3 HYPERBUSMO OOOOOOOOOOOOOOOO

O 43 HYPERBUS"O O OOOOOOOOOOOOOOO

Related registers Related HYPERBUS™ transactions
(see “HYPERBUS™ registers” on page 98) (see Table 120)

HYPERBUS™ Configuration Register 1 (CFR2N, CFR2V) Read (RDMARY_1 0)

4.8.2.4 dooOxigsPiobodobodoboooboooooon

0 44 OoOxiosPiOOOOO0OODODODOOOOOOOOO

Related registers Related SPI transactions
(see “Legacy (x1) SPI registers” on page 116) (see Table 122)

SPI Configuration Register 2 (CFR2N, CFR2V) Read (RDAY1 4 0,RDAY1_C 0)
SPI Configuration Register 4 (CFR4N, CFR4V) Read Fast (RDAY2_C 0)
4.8.3 Qoooooooan

gbobooobboooobooobboooboboobbooobboobbbooobbooooboo
goboooobooobooobbooobboobobbooobbboobbboobLboooboo
goboooboboooobooobbooobboobobooobboobbbooobbuoooobooo
doboodbbooobooobobooxigsPinbogobbooobd HYPERBUSMO OO DO D OO
goo
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512 Mb/1 Gb SEMPER™ Flash (’F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features

4.8.3.1 ogooooooodo -HYPERBUS™

0000000000 O0RDVCRL 4 00 RDVCR2_4 00 RDNCRL 4 0ORDNCR2 4 00000000000
00000000000000000 (CRWV[74)000000000000000000 HL-T
HYPERBUSM O OO OO 166MHzO O HS-TO OO OO 200MHzO 0000000 00 O DSO

4832 0000000 -00 (x1)SPI

OOO00OO0O0OORDARG 4 ODDODODOODUODODOODOOLOODbLDOODDbLOLDOODODOODOO
OO0bO0o0obO0oooobboob0ooooboboobDoooOoobogcrRr2vE@o D OOOoooboOoDOO
OCFR3v[r6lU DO 0ODOODOO0O0O0ODOODODOO0ODLDOODOOOODbDODbDUOODDbOObObDObObLOOD
oobooobbibobbbO0UdbRDARG 4 O DUOUOODLODOUOOODDLOOODLDOUOODLOOO
goobooobbibobbb0o0bbUOU0URDARG 4 OODDOODODDLOOODLDOUOODLOOO

SPIOO O RDARG_ 4 00D OIDOODODOODLDODO 166 MHzO

RDARG 4 000000000 ODOOODOODOODOODOOI(STRAVODOODOODOOASPPPBOOODO
O (PPAV)O ASPOODOODOOODOO YAV ODOODOOODODODOODOOOODOODODOODO
OO0D00O000O0ASPR20]OODOASPOOODOOODOORDARG 4 0O0DOODOPASSOODOOODOODOO
gobboooobooobobooooboaon

4.8.3.3 gobooobooaooad

UO00O0O0O0O0O0ORDSR1I_O0 OORDSR2 0 OLRDVSTR 2 o OO Ooooboooobooooon
gosPidd0dfdoOooOoosPiO0donon (CRR3V[z6) DO DO OOOOOOOOOOODODODOO
166 MHzO OO OOOODOHYPERBUSM" O OO OOODODOO (CRRIV[7:4)DDOOODDDOOOODODO
O0HL-TOOOOOOOOO 1e6MHzZOHS-TO O OO O OO OO 200 MHzOO HYPERBUS™O O O O
bsOoogg

ooobgz20skPi-000b0obooobobobooobobobooboboboobobon

gsSPIb 0000000000000 ooooooon
ogoog

4.8.3.4 0000000 (byB)UOOOOOOOO

OO0 DYBUDOUOOOORDDYB_4 0,RDVDYB_1 10000 O0OOODbDYBHODUODODOOODOOSPIODOOOODO
CrRR3V[r6) DD OODOOO0OOODOODOODOOOD166MHzZOOOOOODOOHYPERBUSMO O OO OO
o000 (CrRRIV[74)DODOD0OO0ODOODOODOOHL-TODODOODODOODO 166MHZOHS-TOODODOODO
UdnQ200MHzO HYPERBUSM O O OO DO OQOOoOpSO O oooobooooooopyBOoooboood
gogobogpbyBoooonbooooobooo

4.8.3.5 OoOoOoOooOoOePB)OOODOOOOOO

OO PPBOUOODOOORDPBB_4 0,RDNPPB_1_ 10000000 PPBOLOOOOOODOOSPIOON
OO0 CrRR3V[76)UOODDOOODOOOOOOObObOObOOO 166MHzZO OO OO OO O HYPERBUS™
OoooobooboboO (CrRIVI74)OD0O0D0O0ODODDODOODOOO0OHL-TOOOOOOOODO 166 MHzO
HS-TOOOOOOOOO 200MHzO HYPERBUSM O OO OO OQQUoQOooObSODOO0ooooooooon
gopPBOOODOODOOOOOOOLDOPPBOOOODOOOUODO
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512 Mb/1 Gb SEMPER™ Flash (’F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features

4.8.3.6 oo pPBOOOOONO

OO PPBOODODOO (RDPLB_LO_OORDVPPL_1 1)ODOOODODODOOOOOOODOOOSPIDOOO
goooosPiDd0O0oon CRR3vV76) DO O0D0O0O0OOODODOOUOOOOO 166MHZO OO
OOODOOHYPERBUSM"OOODOODOOOOO (CFRAV[74)DDODOOOOOOODOODOHLTOO
JoooobbileeMHzZOHS-TO O OO OOOODO 200 MHzO HYPERBUS™O O O ODSO OO O O

4.8.3.7 goeccOidnoooan

UOECCOOUOUODORDECC 4 O,RDECST_1 100D UOO0ODOOO0ODDLDOOODbDObOOECCOUDDOO
OOobDOoobooooLshbooeCcCOOOODOoOoSPIDODOOOO (CRR3VIr6) OO ODOOODOOODOO
OO0O000O0016MHZzOOOOOOOOHYPERBUS*" DO D ODOOOOOOO (CFRAV[74)DOODODOO
UO0DO00dHL-TOOOODDOOOD 1Ie6MHzZOHS-TUO DO OO OODO O 200 MHzO HYPERBUS™U O O
obsoonboon

gspPidbboobobdggecCOUddECCO D DU OOOOUOHYPERBUSMO OO OO DODDODOOOO
ECCOUOUOECCU L UIODbUObUuUbObueCcCcOUb 0o bobuobeCccU b OOoboOon
gopogoecccooooood

-0b011e00gn

4.8.3.8 OO0 pPOROOOOO -HYPERBUS™

OO00O00O0O00OD0O (RDNPOR A O)UDODODOOPORUDUIODDUOUDOLDOODDOODOO (CFRYIV[7:4]) O
OO0O0000000 HL-TO 166 MHzO HS-TO 200MHzO OO 0O 0O 0O DO OHYPERBUS™D O O 0O DS O O
DoOopPORODOODOODOORSTOADUODODOODO

4.8.3.9 HYPERBUSMO OO OOOOOOOOOOOO

O 45 HYPERBUSM OO ODOOODOOOODOOODOO

Related registers Related HYPERBUS™ transactions

(see “HYPERBUS™ registers” on page 98) (see Table 120)

HYPERBUS™ Configuration Register 1 (CFR1N, CFR1V) Read ID/Unique ID/SFDP (RDIDSF_1_1) - Device ID/ Unique
ID/SFDP ASO

Read Status Register (RDVSTR_2_0)

Read Volatile Configuration Register 1 (RDVCR1 4 _0)
Read Volatile Configuration Register 2 (RDVCR2 4 0)

Read Non-volatile Configuration Register 1 (RDNCR1_4 0)
Read Non-volatile Configuration Register 2 (RDNCR2_4 0)

Read Non-volatile Persistent Protection Bits (RDNPPB_1 1)
Read Volatile Persistent Protection Lock (RDVPPL_1 1)
Read Volatile Dynamic Protection Bits (RDVDYB_1 1)

Read Error Correction (ECC) Status (RDECST_1_1)

Read Non-volatile POR Timer Register (RDNPOR_4_0)

48.3.10 OO xysSPIOOOOOOOOOOOOOOOO

O 46 OO0 xy)sPID0DOOOO0OOOOOOOOOOO

Related registers Related SPI transactions

(see “Legacy (x1) SPI registers” on page 116) (see Table 127)

SPI Configuration Register 2 (CFR2N, CFR2V) Read Device ID (RDIDN_0_0)

SPI Configuration Register 3 (CFR3N, CFR3V) Read SFDP (RSFDP_3 0)
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512 Mb/1 Gb SEMPER™ Flash (’f
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Features

4.8.4 0000 (BS)-HYPERBUS™

OOobDOooboooooboogbbROODOOOOOODOOO @S UbOooooooooobooboo
gooboodoboooobooobbooobboobobbooobbboobbboobLbuooob oo
goboboodbobooobooobbopshbodbobooobopbUubbooboboabsuud
goboooboboooobooobboooboboobobooobboobbbooobboooboo
gopstooobboobbboobbuooobboooobbooobDboobobboon

pshionbouooon
DSOO0O0O0O0OD00O000

OO cCSHODODOODCKCK#ADODDOODODSOODODOOOOOoDOOoOoDooooDO
-ooogoodg
-gboobobooboboeccoogobpsbobood

4.8.5 Oooon
000000000000000000O0
»0ooo

»0000O

« 0O -HYPERBUS™
gbobooobboobobooobbooobooobbooobbooboboo
goboboobbooobooobbooobboobbooobobood

O 47 oooooooo

CFR1x Wrap boundary Start address

[1:0] CA[45] (bytes) (hex) Address sequence (hex) (words)

XX 1 Linear XXXXXX03 03, 04, 05, 06, 07, 08, 09, 0A, 0B, OC, 0D, OE, OF, 10,
11,12,13,14,15,16,17,18, ...

10 0 16 XXXXXX02 02, 03, 04, 05, 06, 07,00, 01, ...

10 0 16 XXXXXX0C 0C, 0D, OE, OF, 08, 09, 0A, 0B, ...

11 0 32 XXXXXX0A 0A, 0B, 0C, 0D, OE, OF, 00, 01, 02, 03, 04, 05, 06, 07,
08,09, ...

11 0 32 XXXXXX1E 1E, 1F, 10,11,12,13, 14, 15, 16, 17,18, 19, 1A, 1B,
1C, 1D, ...

01 0 64 XXXXXX03 03, 04, 05, 06, 07, 08, 09, 0A, 0B, OC, 0D, OE, OF, 10,
11,12, 13,14, 15, 16,17, 18,19, 1A, 1B, 1C, 1D, 1E,
1F, 00,01, 02, ...

01 0 64 XXXXXX2E 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B,
3C, 3D, 3E, 3F, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
2A, 2B, 2C, 2D, ...
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512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8 V/3.0V _—.__"__._mO—._
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O 50 O030e4000000000000O00O000 =200
Target Clock cycle after CS# goes low
address 0 1 2 | 3 | | 21 | 22 |23 |24 | 25 | 26 | 27 |28 |29 |30 |31 |32 |33 |34 |35 |36 |37 |38 |39 |40 |41 |42 |43 |44 |45 |46 |47 | 48 | 49
0 DO D1 | D2 | D3 | D4 |D5|D6| D7 | D8 |D9 [D10|D11|D12|D13 D14 [D15| X | X | X | X |D16 |D17 |D18 [D19 |D20 |D21 |D22 | D23
1 DI |D2 | D3 | D4 | D5 | D6 | D7 | D8 | D9 |D10 [D11 |D12 [D13 D14 [D15| X | X | X | X | X |D16 |D17 |D18 [D19 |D20 |D21 |D22 | D23
2 D2 |D3 | D4 | D5 | D6 | D7 | D8 | D9 |D10 |D11 [D12 D13 |D14 |D15| X | X | X | X | X | X |D16 |D17 |D18 |D19 |D20 |D21 |D22 | D23
3 D3 | D4 | D5 | D6 | D7 | D8 | D9 | D10 |D11 [D12 [D13 D14 |D15| X | X | X | X | X | X | X |D16 |D17 |D18 |D19 |D20 |D21 |D22 | D23
4 D4 | D5 | D6 | D7 | D8 | D9 | D10 |D11|D12 D13 D14 D15 X | X | X | X | X | X | X | X |D16 |D17 |D18 |D19 |D20 |D21 |D22 | D23
5 D5 | D6 | D7 | D8 | D9 |D10 [D11|D12 |D13 [D14[D15| X | X | X | X | X | X | X | X | X |D16 |D17 |D18 |D19 |D20 |D21 |D22 | D23
6 D6 | D7 | D8 | D9 |D10 |D11 [D12|D13|D14 [D15| X | X | X | X | Xx | X | X | X | X | X |D16 |D17 |D18 |D19 |D20 |D21 |D22 | D23
7 D7 | D8 | D9 |D10 |D11 [D12 [D13|D14|D15| X | X | X | X | X | X | X | X | X | X | X |D16 |D17 |D18 [D19 |D20 |D21 |D22 | D23
8 D8 | D9 | D10 | D11 | D12 | D13 | D14 | D15 | D16 |D17 | D18 |D19 | D20 |D21 [D22 D23 | X | X | X | X |D24 |D25 |D26 |D27 |D28 |D29 | D30 | D31
D9 | D10 | D11 | D12 | D13 | D14 | D15 | D16 | D17 |D18 | D19 |D20 | D21 |[D22 [D23 | X | X | X | X | X |D24 |D25 |D26 |D27 |D28 |D29 |D30 | D31
10 D10 | D11 | D12 | D13 | D14 | D15 | D16 | D17 | D18 | D19 [ D20 |D21 D22 D23 | X | X | X | X | X | X |D24 |D25 |D26 |D27 | D28 |D29 |D30 | D31
11 D11 | D12 | D13 | D14 | D15 | D16 | D17 | D18 | D19 |D20 [D21 [D22 D23 | X | X | X | X | X | X | X |D24 |D25 |D26 |D27 | D28 |D29 |D30 | D31
12 D12 | D13 | D14 | D15 | D16 | D17 | D18 | D19 |D20 |D21 [D22 D23 | X | X | X | X | X | X | X | X |D24 |D25 |D26 |D27 | D28 |D29 |D30 | D31
13 Bus tumaround | 213 | D14 | D15 | D16 | D17 | D18 | D19 |D20 | D21 |D22 D23 | X | X | X | X | X | X | X | X | X |D24|D25|D26 |D27 |D28 |D29 |D30 | D31
14 CAO | CA1 | CA2 |+ D14 | D15 | D16 | D17 | D18 | D19 | D20 | D21 | D22 | D23 | X X | X | x| x| X | X | X |D24|D25|D26 |D27 |D28 [D29 |D30 |D31
15 inifal atency D15 | D16 | D17 | D18 | D19 | D20 [ D21 | D22 |D23 | X | X X | X | x| x| X | X | X |D24|D25|D26 |D27 |D28 |D29 | D30 |D31
16 D16 | D17 | D18 | D19 | D20 | D21 | D22 | D23 | D24 | D25 | D26 | D27 | D28 |D29 [D30 [D31 | X | X | X | X |D32 |D33 |D34 |D35 |D36 |D37 |D38 | D39
17 D17 | D18 | D19 | D20 | D21 | D22 | D23 | D24 | D25 | D26 | D27 |D28 | D29 |D30 (D31 | X | X | X | X | X |D32 |D33 |D34 |D35 |D36 |D37 |D38 | D39
18 D18 | D19 | D20 | D21 | D22 | D23 | D24 | D25 | D26 | D27 | D28 |D29 |D30 [D31 | X | X | X | X | X | X |D32 |D33 |D34 |D35 |D36 |D37 |D38 | D39
19 D19 | D20 | D21 | D22 | D23 | D24 | D25 | D26 | D27 |D28 [D29 [D30 D31 | X | X | X | X | X | X | X |D32|D33 |D34 |D35 |D36 |D37 |D38 | D39
20 D20 | D21 | D22 | D23 | D24 | D25 | D26 | D27 |D28 [D29 (D30 [D31 | X | X | X | X | X | X | X | X |D32|D33 |D34 |D35 |D36 |D37 |D38 | D39
21 D21 | D22 | D23 | D24 | D25 | D26 | D27 | D28 | D29 | D30 | D31 X | X | x| x| x| X | X |D32|D33|D34 |D35 |D36 |D37 |D38 | D39
22 D22 | D23 | D24 | D25 | D26 | D27 | D28 | D29 | D30 | D31 | X X | X | x| x| x| X | X |D32|D33|D34 |D35 |D36 |D37 |D38 | D39
23 D23 | D24 | D25 | D26 | D27 [D28 D29 {D30 |D31 | X | X | X | X | x | x | x | X | X | X | X |D32|D33 |D34 |D35 |D36 |D37 |D38 | D39
24 D24 | D25 | D26 | D27 | D28 | D29 | D30 | D31 | D32 | D33 | D34 | D35 | D36 |D37 [D38 [D39 | X | X | X | X |D40 |D41 |D42 |D43 | D44 |D45 | D46 | D47
25 D25 | D26 | D27 | D28 | D29 | D30 | D31 | D32 | D33 | D34 | D35 |D36 | D37 |D38 (D39 | X | X | X | X | X |D40 |D41 |D42 |D43 | D44 |D45 | D46 | D47
26 D26 | D27 | D28 | D29 | D30 | D31 | D32 | D33 | D34 | D35 | D36 | D37 | D38 | D39 | X X | X | X | X |D40 |D41 |D42 |D43 |D44 |D45 |D46 | D47
27 D27 | D28 | D29 | D30 | D31 | D32 | D33 | D34 | D35 |D36 [D37 [D38 D39 | X | X | X | X | X | X | X |D40 |D41 |D42 |D43 | D44 |D45 | D46 | D47
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29 Bus Turnaround | D29 | D30 | D31 | D32 | D33 | D34 | D35 | D36 | D37 D38 [D39 | X | X | X | X | X | X | X | X | X |D40 |D41 |D42 |D43 | D44 |D45 |D46 |D47
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Features

gboboboooboooobuooobboooodg

if ((PS - LTCY) < ADDR & (SP -1))
{
((ADDR & (SP -1)) - PS + LTCY)

}

else
{0}
oono

ps=0000=1600
sp=0000 =800
LTCY=010

ADDR=0 00O
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512 Mb/1 Gb SEMPER™ Flash (’F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features
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512 Mb/1 Gb SEMPER™ Flash (’F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features
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gboboboooboboooboooboboboobboooobooooboboo
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O 51 OO0 x)sPiIODODODOOOOOOOODOOO

Related registers Related SPI transactions

(see “Legacy (x1) SPI registers” on page 116) (see Table 122)

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

Address Trap Register (EATV) Write Any Register (WRARG_C 1)

ECC Detection Counter (ECTV) Write PPB Lock Bit (WRPLB_0_0)

Configuration Register 2 (CFR2V) Enter 4 Byte (EN4BA_0_0), Exit 4 Byte (EX4BA_0_0)
4.10 0o

goboodbobogobooobobooobbooobooobboobobbooonoo

« J DDROHYPERBUSMO O -0 0O0OO00ODOOOOOOSSROODOOOOObOoOOoOobOobDOonDg
ECCOOOU0ObnbDoarpPBOOOO

« OSDRODO (x1)SPIOD DO -O0O0O0OOSSRUOOODOODOOODOO
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512 Mb/1 Gb SEMPER™ Flash (”F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features

4.10.1 HYPERBUS™
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v

Write Program
Command Sequence

— v

Read Status Register

Embedded
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Completed
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512 Mb/1 Gb SEMPER™ Flash (”F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features

4.10.1.2 [OOOOO0O0OO

goooobbbsrzggoooooobszgdgoooobbboooooobobobbon
goodoobbobboooooooos1zoggoooooobbooooooobbobooo
O00DOoO00o00o0ooobObO0o0o0o0oooobobOo0oo0010FFFFRODODODODOOO0O0O0OO
goooobobobboooooooboobbboo2bo“0oooro

Obooboboobobobooboobszzbobooooboboooobobuononlgosi2g
DooboboobOoleboboboobOoboobobooooboboobobobs20000
OoOoogs1200oooog

gboooogbgsSsrRASoLbgoooooooog

gogoboooobboobbobooboboooboooobboobobooobbooobboooobon
gboooobosAaibgoobgbuooooboboobowwmoobobooboboboobobo
gogoboooooboobo“bcboooboooos2mooobbooobooobboooobobooobboon
gogoboodob bboooboboooobboobbboobbooUbboobobboobDboobo
gogobooobboooboboooboo

gogooooobboooboboobbooobbooob bbb booobboUob o
gogoboooobbtooobobuoobobooobbooob bbb booobboob o
gogoboooobbtooobobuoobobooobbooob bbb booobboob o
ggoboodooboobbooobbuooobuooooobooon

000000000000 0000000000000000000000000000000000
000000000000 0000000000000000000000000000000000
000000000000 000000000000/0000000000000000000/000
0 O (WRBFAB - STRV[3])C]

uooodouooboobuobouoobL oo b bbb oLobuobba
gboooboobuooboboobuoob bbb oL oob oL oboboLoL @
goboooboobuoobobooboob bbb oL oob oL oL O
goooobooooooboobooobbooboooooobooboooboobooood
gooooo

ObhoobuoobooboobuooboobuoobuooboobooboobUOUeACODDODDO
ODO0O00OO0DEACDOO0ODOODOOODODO

Dboboboboobobobboobobuoobobob 3sboboooonbo
gobboooboboooobooobboon
JO0boodbboobbog2ssdd
gJoobooobbogobbbooobbooon
«gJoobbooobbboobbbooobbooobbooobobg

ggoboodobboobbooobbooobuooobbooobboobbboobobboo40Uon
OOOO0OPRGERR=1-STRV4IU OO UODOOOOOOODOOO3DOOOWRBFAB=1-STRV[3]UODOODO
OoOO0/00b0ob0o0oo0obobooboboboobobooooboo

Datasheet 71 002-12337 Rev. AD
2025-07-14



512 Mb/1 Gb SEMPER™ Flash (”F
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features
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Write “Write to Buffer”
command Sector Address
2
Write “Word Count”
to program - 1 (WC)
Sector Address

Write Starting Address/Data

Write to a different
Sector Address

!

Write to Buffer ABORTED.
Must write “Write-to-Buffer

ABORT RESET”
command sequence to
return to READ mode.

(Note 24) | Write next Address/Data pair |

)

| WC = WC - 1 |

|
Write Program Buffer to Flash
Confirm, Sector Address
v

I Read Status Register I<7

| Program Fail | | Program Successful

sLsB
SR[1]=0?

Program aborted during | |

Write to Buffer command Sector Locked Error | | Program Fail

0 36 gooooooooooooooooo
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512 Mb/1 Gb SEMPER™ Flash (T"#_
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features
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512 Mb/1 Gb SEMPER™ Flash (’f
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features
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4.10.3 HYPERBUSMO OOOOOOOOOOOO
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Related registers Related HYPERBUS™ transactions
(see “HYPERBUS™ registers” on page 98) (see Table 120)

HYPERBUS™ Status Register (STR1V) Program Word (PGWORD_4 _0)

HYPERBUS™ Configuration Register 1 (CFR1IN, CRF1V) |Program POR Time Register (PRNPOR_4 0)
Program Volatile Interrupt Configuration Register
(PGVINC_4_0)

Program Volatile Interrupt Status Register
(PGVINS_4_0)

Program Volatile Configuration Register 1
(PGVCR1_4_0)

Program Volatile Configuration Register 2
(PGVCR2_4_0)

Program Non-volatile Configuration Register 1
(PGNCR1_4_0)

Program Non-volatile Configuration Register 2
(PGNCR2_4_0)

Program One-Time-Programmable Advanced Sector
Protection Register (PGOASP_2_1)

Program Non-volatile Password (PGNPWD_2_1)
Program Non-volatile AutoBoot Register
(RDATBN_1_0)

Program One-Time-Programmable EnduraFlex
Registers [4:0] (PGOENX 2 1)

HYPERBUS™ Advance Sector Protect Register (ASPO) |Program Secure Silicon Region Word (PG_SSR_4_1)
HYPERBUS™ ASP PPB Lock (PPLV) Program Non-volatile Persistent Protection Bits
(PGNPPB_2_1)

Set Volatile Dynamic Protection Bits (STVDYB_2_1)

Clear ECC Error Status Failure Flags (CLRECC_1_1)
Clear Status Register Failure Flags (CLVSTR_1_0)
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Related registers Related SPI transactions

(see “Legacy (x1) SPI registers” on page 116) (see Table 122)

SPI Status Register 1 (STRIN, STR1V) Write Enable (WRENB_0_0)

SPI Advance Sector Protect Register (ASPO) Program Secure Silicon (PRSSR_4_1)

SPI ASP PPB Lock (PPLV) Program Persistent Protection Bit (PRPPB_4 0)
4.11 0O
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Write Unlock Cycles:

Address 555h, Data AAh Unlock Gyale 1
Address 2AAh, Data 55h Unlock Cycle 2
Write Sector Erase Cycles:
Address 555h, Data 80h Command Cycle 1
Address 555h, Data AAh Command Cycle 2
Address 2AAh, Data 55h Command Cycle 3
Sector Address, Data 30h Specify first sector for erasure

Y
Perform Write Operation
Status Algorithm - Status may be obtained by Status Register Polling.

Yes

No

No Error condition (Exceeded Timing Limits)

\

PASS. Device returns FAIL. Write reset command
to reading array. to return to reading array.
o 37 ogooood
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4.11.4 Legacy (x1) SPI
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4.11.10 HYPERBUS™ O OOOOOOOODOO O
O 54 HYPERBUS™ O OOOOOOOOOO

Related registers
(see “HYPERBUS™ registers” on page 98)

Related HYPERBUS™ transactions
(see Table 120)

HYPERBUS™ Status Register (STRV)

Erase Sector (ERSCTR_6_0)

HYPERBUS™ Configuration Register 1 (CFR1N, CFR1V)

Erase Chip (ERCHIP_6_0)

SPI ASP PPB Lock (PPLV)
HYPERBUS™ ASP PPB Lock (PPLV)

Erase Non-volatile Persistent Protection Bits
(ERNPPB_2 1)

HYPERBUS™ Sector Erase Count Register (SECV)

Evaluate Erase Status (EVERST_1_0)

Sector Erase Count (RDSECV_1 0)

4.11.11

O 55

gooOxigsePiooooboooood

oooxioseiOOO0ooooooonn

Related registers
(see “Legacy (x1) SPI registers” on page 116)

Related SPI transactions
(see Table 122)

SPI Status Register 1 (STRIN, STR1V)

Write Enable (WRENB_0_0)

SPI Status Register 2 (STR2V)

Erase 4 KB Sector (ER004_4 0)

SPI ASP PPB Lock (PPLV)

Erase Chip (ERCHP_0_0)

SPI Sector Erase Count Register (SECV)

Sector Erase Count (SEERC_4 0)
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O 56 000000 0OHYPERBUS™O O

Allowed during | Allowed during
Allowed during program data integrity

Transaction name erase suspend suspend check suspend
Read (RDMARY_1 0) - Non Suspended Sector Yes Yes Yes

Read Status Register (RDVSTR_2_0)

Software Reset/ASO Exit (SRASOE_1_0)

Resume Program (RSPROG_1_0) No No

Program Volatile Interrupt Configuration Register Yes Yes
(PGVINC_4 0)

Read Volatile Interrupt Configuration Register (RDVINC_4_0)

Program Volatile Interrupt Status Register (PGVINS_4_0)

Read Volatile Interrupt Status Register (RDVINS_4_0) No No

Program Word (PGWORD_4_0) - Non Suspended Sector

Program Write Buffer (LDBUFR_6_0, PGBFCM_1_0,

RSTWBA_3_0)

Read Volatile Configuration Register 1 & 2 (RDVCR1_4 0, Yes Yes
RDVCR2_4_0)

Read Non-volatile Configuration Register 1 & 2 (RDNCR1_4 0, No No
RDNCR2_4 0)

Resume Erase (RSERSE_1_0)

Device ID/Unique ID/SFDP ASO (IDSFE1_3 1,IDSFE2_1 1, Yes Yes
RDIDSF_1_1, ASOEXT_1_1)

Secure Silicon Region ASO (SSRENT_3_1,RD_SSR_1 1,

PG_SSR_4_1,LDBSSR_5_1,PGCSSR_1_1,RSWSSR_3_1,

ASOEXT_1_1)

g 57 ooooooooooOxigspeiOonO

Transaction name

Allowed during
erase suspend

Allowed during
program suspend

Allowed during
data integrity check
suspend

Write Disable (WRDIS_0_0)

Read Status Register 1 (RDSR1_0_0,RDSR1_4 0)
Write Enable (WRENB_0_0)

Read Status Register 2 (RDSR2_0_0, RDSR2_4 0)
Program Page (PRPGE_4 1)

Read ECC Status (RDECC_4_0)

Clear ECC Status Register (CLECC_0_0)

Read PPB Lock Bit (RDPLB_0_0, RDPLB_4_0)
Resume Program / Erase / Data Integrity Check (RSEPD_0_0)
Program SSR (PRSSR_4_1)

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)

Read Any Register (RDARG_4_0)

Software Reset Enable (SRSTE_0_0)

Yes

No No
Yes Yes
No No
Yes Yes
No No
Yes Yes
Yes Yes
No No
Yes Yes
Yes Yes
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O 57 OOODoO00oOoOoDoOxiOosePioDOOOO
Allowed during
Allowed during Allowed during data integrity
Transaction name erase suspend program suspend | check suspend
Clear Program and Erase Failure Flags (CLPEF_0_0) Yes Yes Yes
Software Reset (SFRST_0_0)
Read Identification Register (RDIDIN_0_0, RDIDIN_4_0) Yes Yes
(manufacturer and device identification)
Suspend Program / Erase / Data Integrity Check (SPEPD_0_0) No No
Read DYB (RDDYB_4_0) Yes Yes
Read PPB (RDPPB_4_0)

4.12.2 odbooodooooooon

googobooooobooouooboboooboooboobooobooooobooood
goboooboooooboobouobboobuobboooboboboobobuoooL O
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00000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
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Erase / Program / Data Integrity Check
Transaction

!

Suspend Transaction

Repeat Status Read |- - - - - - - —————— —bl
Until Suspended |
(treps) | | Read the respective Suspend Status from

Status Register-2

:

Transactions During Suspend

:

Resume Erase / Program / Data Transaction

O 38 ogoooooo
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4.12.3 HYPERBUSMO O OOOOOOOOOOOOO

O 58 HYPERBUSMO O OOODOOOOOOOOOO

Related registers Related HYPERBUS™ transactions
(see “HYPERBUS™ registers” on page 98) (see Table 120)

HYPERBUS™ Status Register (STRV) Suspend Erase (SPERSE_1 0)

Resume Erase (RSERSE_1_0)
Suspend Program (SPPROG_1_0)
Resume Program (RSPROG_1_0)
Read Status Register (RDVSTR_2_0)

4.12.4 OO0Ox10 sPiIO0000b0dooooooonn

0 59 O0x)sPIDOOOOOOOOOOOOOO

Related registers Related SPI transactions

(see “Legacy (x1) SPI registers™ on page 116) (see Table 122)

SPI Status Register 1 (STRIN, STR1V) Suspend Erase / Program / Data Integrity Check
(SPEPD_0_0)

SPI Status Register 2 (STR2V) Resume Erase / Program / Data Integrity Check
(RSEPD_0_0)
Read Any Register (RDARG_4_0)
Read Status Register -1 (RDSR1_0_0)
Read Status Register -2 (RDSR2_0_0)
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v SR[7]=10000000

v SRI6]=X000000000000000000000
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v SR[2]=00000000
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4132 0000000 (ProgramO0O /DICRCODO)
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oo oooagono
gobooobobooobooobooboon

Jogoobogd
--gboboogobooowsAD OO0

oo boooa

oo oooagono
goboboodbbooobooobbooobbooobbobsoboobobboOon

Datasheet 86 002-12337 Rev. AD
2025-07-14



512 Mb/1 Gb SEMPER™ Flash (T"#_
as °
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Features

4.14 ODO0O0O00D00-00 (x1)SPI

goboodoboooobooobbooobboobobbooobbboobbboobLbooob oo
HEN

geotldelUiUidbbuooobbooonn

O 60 O00000PRGERRO OO
Error flag |Symbol Conditions
Program PRGERR Bits cannot be programmed ‘1’ to ‘0’
Error Trying to program in a protected region
If ASPO[2] or ASPO[1] is 0, any Non-volatile Register write attempting to change the
value of CFR1IN[6:2]/CFR1V[6:2]
After the Password Protection Mode is selected and ASP Password Register
update transaction executed
SafeBoot Failure
Configuration Failure
0 61 O00000ERSERRO OO
Error flag |Symbol Conditions
Erase Error |ERSERR Sector Device Erase - All bits cannot be erased to ‘1's
Trying to erase a protected region
Register Erase - All bits cannot be erased to ‘1’s during Erase portion of Register
Write
SafeBoot Failure
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4.15 0 O

HL-T/HS-TO OO OOOOoDoOood
JO00O000D0RESETHUDODOO

» 0000 (POR)

cs#u OO

oo -g skl

4.15.1 OO00O0000 RESET#U DO OO O

RESET# 0 U0 U0OO00ODLOODOODOO0ODLODOODOO0ODLObDODOO >t obon POROD
Doobobooboboboobob g booooooobobbbosg

-
RESET# \ /
< tps >
j”‘ihm"‘
cs# \
O 39 O0RESET#O0O0OO0OOOOOODOOO =tgp(Min)O
RESET# \ /
- > (tre + trH) >j< trs >
cs# \
O 40 OO0 RESET#O O OODOOODOOOOONO > (tgpt tgy)O
- tre >
RESET# \ / _;" \ /
%"7'[%4.“3
cs# | X
O 41 OO RESET#O OO OOOOOOOOOOO0ONO
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4152 0000 (POR)

gbodgbogporRO0O0O00 VeeDODOOO VeeUDOUOOO e OODOOOO 4200 43000000

000 (ty)UOODODODOOCSKHDO DO VeeDDODOO OO DOO0ODOOOOO0OO0DODDOOOOO
gooooo 1310

PORODODODOO RESET#U OO PORO U RESETHL DO UUDD tpy OO OO0DOO OO CSHEUD
OOO0O0ODODO0ORESET#U DD DODOOOO0O tgg O O

/L
“
< tpu »
RESET# “ If RESET# is low at tey end /
A
{L
CS# SS CS# must be high at tpy end \
O 42 pPpOROOOOOODOONO
/L
“
-4 teu >§
/L I
RESET# S\ If RESET# is high at tey end
/L :
CS# S\ \ CS# may stay high or go low at tp, end
O 43 PpOROOOOOOOOO
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4.15.3 cs#O 0O OO

csgUbpuopcssubQou bbb uobouoobouoboobouobouooosPiIbog
googoboooooboooooobooooo

gboooobd4ubuoobooLeiges#sbguoooood

cs#UUUDbOOOnD
«CKOODOOOOoOOooobobooooo

eCSHU DQOD O ODOODODOO

cs#UUUbbUoOooboOod
JoOoooobobobooobouuboooog

gJogooobocs#ubgouoobobobooboooboboon

0000 CS# 000000000000000000000000000000000000000
000 teeser 0 00000/000000000000000000

gogooboobooboooooboboobbooooooobobodoooobbbboooooLobbboooon
goboooooooodoon

goocs#idobuoobouuuobobuoon RESETF UL UUODLDDLDUODODLDbOUODLDDOO
ugoooooo

CK

4
page—

HtCSLWPHt csHG®™

TN NN

§< tsus Fﬂ tHou >

L

oao | S N/ ) |
/L

DQ[7:1] | \\ |

E:
Internal
Reset ( Device is ready
!

O 44 cs#gOOOooaoa
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4.15.4 good-ogd Skl

gobouuooobooobobuoobhuooobboobo b oo bbb oo o o
O0oOOoopooobocsOopboboopobboOoopoboOoooogo (SFRST 0O 0DDDOO0O kD OODOOO
Ooobooo131d

0000000 (SFRST 0 0)0 00000000 ODOD (SRSTE0 0) 00D DODODDOONDOONDOOO
0000000 SRSTEO 00OOOOOOSFRST 0 0000000000000 0O000O000ONOO
0000 SFRST 0000000000

OOOSFRST 0 00D ODODOOOSRSTE O OO OOOODbOObLOLOObObOOobDuooboboDg
obboo0bboobobioo0bbo0obobbo0o0obDbO 10 RDSR1_4 00 RDARG 4 0O O OO
gobooodoobooobboooobboobobooobboobobboobboo 1o

UODOO0ORESETHO DO UOUODOOORESETHO D UOOUOODOOODDLDOOUODODOOODLDbDOODD
gooooooo

415.4.1 0OO0O0O0O0O0OO0OOOOO0O0OO0

0 62 oooooooooooooan

Related registers Related SPI transactions

(see “Legacy (x1) SPI registers” on page 116) (see Table 122)

N/A Software Reset Enable (SRSTE_0_0)
Software Reset (SFRST_0_0)
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Features
4.15.5 Ogd O
O 63 oOooad

l

Transaction/register
name

POR

Hardware reset and CS#
signaling reset

Software reset (x1 mode
only)

Summary

Device Reset

Status Bits Reset

All Volatile Registers Reset
Configuration Reload to
Default

Volatile Protection Reset

Device Reset

Status Bits Reset

All Volatile Registers Reset
Configuration Reload to
Default

Volatile Protection Reset to

Device Reset

Status Bits Reset
Configuration Reload to
Default

Volatile Protection Reset to
Default

to Default Default Non-volatile Protection
Non-volatile Protection | Non-volatile Protection unchanged

unchanged unchanged Reset all Embedded
Reset all Embedded Reset all Embedded opera- |operations

operations tions

Interface Require-
ments

All Inputs - Ignored All
Outputs - Tristated

All Inputs - Ignored All
Outputs - Tristated

Transactions
(SRSTE_0 0, SFRST 0 0)

Status Registers

Load from Non-volatile
Registers

Load from Non-volatile
Registers

Load from Non-volatile
Registers

Configuration
Registers

Load from Non-volatile
Registers

Load from Non-volatile
Registers

Load from Non-volatile
Registers

Protection Registers

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

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

PPB Lock Register - No
Change

DYB Access Register - DYB Access Register - Load |DYB Access Register - No
Load based on ASPO[4] |based on ASPO[4] Change
Password Register - Load | Password Register - Load | Password Register - No
based on ASPO[2] and based on ASPO[2] and Change
ASPOI[0] ASPOI[0]

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

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

Data Integrity Check |Load 0x00 Load 0x00 Load 0x00

Register

Interface CRC Register

ECC Error

Count Register

Address Trap Register

EnduraFlex Register  |Load from Non-volatile |Load from Non-volatile No Change

/0 Mode Registers Registers

Memory/Register Not Applicable Abort Erase Abort Erase

Erase in Progress
Memory/Register

Abort Program

Abort Program

Programin
Progress
Memory/Register Read Abort Read Not Applicable
in Progress
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4.16 Oo00o

4.16.1 gooobooooood

Oo0O0 EcsuboboooboobouoooobobooboooboooobocsoobpboooobobDon
gobooooboooobooobbooobboobobooobbboobbboobboooboo
s 000000 1290

4.16.2 OO0000DPDO OO

gboboooobbooobboodgbooboobod ppD O0bDbO0O0O0bOOoOoOOobLbOOo0ObbOOn
gppDOUOOODLODOOODODOOOOOn

4.16.2.1 00O DPDOO

gobooobooooobobpbOb
1.000000d40db bpPbUd
200000000 DPDOO
gbobogoboogboboooob bpbOn

DPDO0000000000000000000 (ENDPD_0_0,ENTDPD 3 0)0 000 CS# 000000
000000 tyep0 0000000000000 131000000000000 Ipppd
DPOOOO0O0O0OC0ONDONDONONONDNONONONDNONDNOONOONO/000000 (RDYBSY)OODOOO
OD000DPDODOOD0 tepepd 00 0000000000000

gooodgoboooppbOO
gobpbPORODODDOO0OOOOOOLODODLOOOOCSKHUIILULDLDODUODOOUOODLDLDbDDOO

000 DPDOOOOPOROOODOOOCS#OOOVCCOODODOODOOODPDOOOON 450000
tenoppd 000000000000 O00000O

Veo _/

RESET# J ! RESET# is high at tpy end

CS# _/

O 45 oooooooo opbOO
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4.16.22 [0 DPDOO
DOo0OOpPDOOODOOOOODOOOO
DO00oO00oooDbPDOO

gOooOoOdpbpbb DPOPOR=0LUOUOOOOOODLOOOOODOOO

ObOcs#U00dbpPbOO

00000 DPDOOD DPDPOR=10000 0 tespppd CSOOODOOOOO DPDOOO CSOOOOO
0000000 DPPDOOOOOOCSOO0O00ON0O000DNONONON0N0N00NONDN0OONN DPD OOODO
texropp 0 0 0 00 teyppp0 00000 O

o« [ /S
Cs# \ / \
- tesorp »
O 46 0 O DPDO O

gobobpODUOODbOOUOLDDOOOODLOOODPDOUOUODDOODPDOOOODDOOECCOODECC
gobboodbobooobooobbbooobbooboboon

4.16.2.3 HYPERBUS™DPDOOOOODOOOOO

O 64 HYPERBUS™DPDO OO OO OOOOO

Related registers Related HYPERBUS™ transactions

(see “Registers™ on page 97) (see Table 120)

Configuration Register 1(CFR1N, CFR1V) Enter Deep Power Down Mode (ENTDPD_3 0)

4.16.2.4 [OO0Oxi1OSPIDPDOOOOOOOO

0 65 OO0oOxiosPiDPDOOOOOOOO

Related registers Related SPI transactions

(see “Registers™ on page 97) (see Table 122)

Configuration Register 4 (CFR4N, CFR4V) Enter Deep Power Down Mode (ENDPD_0_0)
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4.17 0000

UvVecdboooboooobbuoobbuooobboooboo
WVee0OOODDODDO0O00O0000000 tay
'VssDDDD

4.17.1 0o

OO0D000000000Vec.DOO00OO VeeOODOOODOLUODODOO0000047000000 VecO
00000 Vemin)DOODODODODODODOO0ODO00O00 0000000000 DO0D00O0
00 te00O00 er00oobtoboboboooabPDOO0O0O0OO0O0OOOOOOooOn
DPOPORI DO OOOOOOODODO DPDPOROU O OO ODODOOO DPODPORO DO OO OOOOOO
goOoobpDOOOOPORDOOOOOOODODODO (RESETH DO ODDOODDOOOOO

A

Veg (Max) [

Vee (Min) |-

' Full
4ty ——Device—»
! Access

\/

O 47 oo

4.17.2 0o

00000000 Vefcut-off 0000000000 Vee(low) OO O OO tpeU OO0 000000000
OO0 @O48)000000000 VeecOODO Vecfeut-of ) 00O O ODO0OO0O0O0O00OO0O00OO Vee
O000d Ve(min)DOOOOOOOOOOPORODOOUODODODORESETAD DD OOOOOODOPOR
oo

A

2 (T .- i i BBBiR

< No Device Access Allowed——————

Vee (Min) - {------

Ve (Cut-off)

| Device
~¢—tpy—» Access
| Allowed

Vee (Low)

.

\J

0 48 ooooooo
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4.17.3 Oooooon
ODO0OHL-T/HS-TOOOOOOO0O00000000000

' 0000000000 VeeDOOODOO VoD 0O0O0000000000 VeeO Veeod U0 Veeg
000 Vel

» 00000000000 VeeoDODO VeeDODOO0D0000000 Vool VoD 0 0 VegoD 00 Vel
oo VCCQSVCCD

Vee
e e tur — ety
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Veea VAV N O
L/ \_ NN
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Registers

5 oo

OO0booboOoooobboobooooobooboo0boO00dL-/HS-TODOODOODOOODOOoOoDOOo
gogoboooobboobboboobboooboooobboobobooobbooobbooooDon
gogoboooobbooobobooobboooboooob bbb booobboob o
gogoboooobbooobobooobboooboooob bbb booobboob o
ggooooobobogboboobodooboooboooobobuooobooobbooobboooonoD
gooOsoodd

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

Implementation

J

v v
Non-volatile (Memory Core) Volatile (Registers)

[ NBit[7] I NBit[6] I NBit[5] I NBit[4] I NBit[3] I NBit[2] I NBIt[1] I NBIt[0] ] [VBIT[7] Ivams] Ivems} I VBIT[4] Ivsma] Ivsmz] IVBIT[’I] Ivamo] ]
i i ) 1 Y L ) '

L J

|
g

O 50 ooooo

Non-Volatile « PowerUp Volatile
B (Merrnorry Cgrg) « HW Reset B 7 (Reglster§) , B
(7)o )5 alsl2]1) o] |s SWReset e s e a2 (o)
: ~ |e NV Program \ g
e CS# Signaling l
Reset

Device Configuration

O 51 ooooooooooon

OOoO0O00OHYPERBUSMO OOSEMPER" O O DO UOOOUOOOLooooooboooon
HYPERBUSMO OO x1)SPID 0D 0000 DOO0O0OO0OOO0OODOOODODO
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

Infineon

Registers
5.1 goodooon
0 66 oooooooo
Factory
default
Bit number Name | Function | Read/write (binary) | Description
REGNAME#TI[X] |- Possible Options: Possible |Format:
T=N,V,0 N/A - Not Applicable options: | Description of the Configuration bit
R - Readable Only 0 0 =Option ‘0’ selection of the Bit
Descending R/W - Readable and Writable| 1 1 =Option '1' selection of the Bit
Order R/1 - Readable and One o
Time Programmable Dependency: Is this Bit part of a
function which requires multiple
bits for implementation?
5.2 HYPERBUS™[] [ [
5.2.1 00000 1(CFR1x)(x8)

gobogil1ooooood

O 67 OO0O0onO 1(x8)
Read/write Factory
N = Non-volatile| default

Bitnumber |Name Function V =Volatile (binary) |Description

CFRIN[15] DPDPOR Deep Power Down |N=>R/W 1 Description:

CFR1V[15] power saving V=>R/W The DPDPOR bit selects if the device will be in
mode entry either the Deep Power Down (DPD) mode or the
selection upon Standby mode after the completion of
Power-On-Reset Power-On-Reset (POR). If enabled, DPDPOR

configures the device to startin DPD mode to
reduce current consumption until the device is
needed. If the device is in DPD, a pulse on CS#
or a Hardware reset will return the device to
Standby mode.

Selection Options:

0 = Power Down Power mode is entered upon the
completion of Power-On-Reset

1 =Standby mode is entered upon the
completion of Power-On-Reset Deep
Dependency: N/A

CFR1IN[14:12] |[IOIMPD[2:0] |I/O Driver Output | N=>R/W 101 Description:

CFR1V[14:12] Impedance V=>R/W The I0IMPD[2:0] bits select the IO 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=45Q
001=1200Q
010=900Q
011=60Q
100=45Q
101 =30 Q (Factory Default)
110=20Q
111=15Q
Dependency: N/A
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Infineon

Registers

0 67

00000 1(x8)000

Bit number

Name

Function

Read/write
N =Non-volatile
V =Volatile

Factory
default
(binary)

Description

CFRIN[11]
CFR1V[11]

TLCFRP

Temporary Locking
selection of
Configuration
Registers

N=>R/W
V=>R/W

1

Description:

The TLCFRP bit temporarily protects the
Configuration Registers. Upon power-up or a
hardware reset, TLCFRP is set to its default
state. When selected, it protects the
Configuration registers from programming.
Note It isrecommended to program and verify
other Configuration Register bits before setting
up TLCFRP =0.

Selection Options:
0 = Configuration Registers are protected
1 =Configuration Registers are not protected

Dependency: N/A

CFRIN[10]
CFR1V[10]

TLSSRP

Temporary
Locking selection
of Secure Silicon
Region

N=>R/W
V=>R/W

Description:

The TLSSRP bit temporarily protects the SSR.
Upon power-up or a hardware reset, TLSSRP is
set to its default state. When selected, it
protects the SSR from programming.

Selection Options:
0 = Secure Silicon Region is protected
1 =Secure Silicon Region is not protected

Dependency: N/A

CFRIN[9:8]
CFR1V[9:8]

TB4KBS[1:0]

Top or Bottom
Address Range
Selection for 4 KB
Sector Block

N=>R/W
V=>R/W

10

Description:

The TB4KBS bits define the logical address
location of the 4KB sector block. The 4KB sector
block replaces the fitting portion of the highest
or lowest address sector.

Selection Options:

00 = 4 KB Sector Block and Read Password
Sector is mapped into the bottom of the
memory address space

01 =4 KB Sector Block and Read Password
Sector is mapped into the top of the memory
address space

10 = Uniform Sector architecture and Read
Password Sector is mapped into the bottom of
the memory address space

11 = Uniform Sector architecture and Read
Password Sector is mapped into the top of the
memory address space

Dependency: N/A

CFRIN[7:4]
CFR1V[7:4]

MEMLAT[3:0]

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

N=>R/W
V=>R/W

1011

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. The device will support 20 cycles
read latency upon erasing the configuration
register - 1.

Selection Options:

0000 =5 Latency Cycles Selection based on
transaction opcodes

1100 = 20 Latency Cycles Selection based on
transaction opcodes

Dependency: N/A

CFR5V[3]

RESVRD

Reserved for Future
Use

N=>R/W
V=>R/W

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

0 67 oo00oo0O1(xxg)oood
Read/write Factory
N = Non-volatile| default

Bitnumber |Name Function V=Volatile (binary) |Description

CFRIN[2] DTSTSL Data Strobe Stall |N=>R/W 1 Description:

CFR1V[2] during Device Error| V=>R/W The DTSTSL bit selects whether Data Strobe

Selection (DS) (DS) stalls on device errors such as 2-bit ECC
detection.
Selection Options:
0 =DS stalls on device errors
1=DS does not stall on device errors
Dependency: N/A

CFRIN[1:0] RBSTWL[1:0] |Read BurstWrap N=>R/W 11 Description:

CFR1V[1:0] Length selection V=>R/W The RBSTWL[1:0] bits select the read burst wrap
length and alignment during normal operation. It
selects the fixed length/aligned group of 16, 32, or
64 bytes.

Selection Options:
00 =Reserved
01 = 64 Bytes Wrap length
10 = 16 Bytes Wrap length
11 =32 Bytes Wrap length
Dependency: N/A

O 68 MEMLAT[3:0]0 000 OOOHYPERBUS™MO OO ODOO

Latency Latency clocks initial latency |Single initial latency Double initial latency

code single/double maximum frequency (MHz) | maximum frequency (MHz)

0000 5/10 57 107

0001 6/12 71 121

0010 7/14 85 135

0011 8/16 100 150

0100 9/18 107 164

0101 10/20 114 178

0110 11/22 128 192

0111 12/24 142 200

1000 13/26 157 200

1001 14/28 171 200

1010 15/30 185 200

1011 16/32 200 200

1100 20/40 200 200

1101 Reserved - -

1110 Reserved - -

1111 Reserved - -
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V
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Registers

5.2.2

00000 2 (CFR2x) (x8)

gobobog20000o0od

O 69

ooooo 20 xsd

Bit number

Name

Function

Read/write

Factory

N = Non-volatile| default

V=Volatile

(binary)

Description

CFR2V[15:8]

RESVRD

Reserved for Future Use

N=>R/W
V=>R/W

11111111

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

CFR2N[7]
CFR2V[7]

PGLTNS

Memory Read Page
Boundary Latency
selection

N=>R/W
V=>R/W

1

Description:

The PGLTNS bit selects whether single or double initial
latency is encountered during read instructions. Double
initial latency ensures there is no inter-page boundary
latency.

Selection Options:
0=Double initial latency - zero latency at page boundaries
1=Single initial latency - latency at page boundaries

Dependency: N/A

CFR2N[6]
CFR2V[6]

ATP12S

Address Trap Register
1-bit or 1-bit/2-bit
ECC Error selection

N=>R/W
V=>R/W

Description:

The ATP12S bit selects between 1-bit ECC error
detection/correction or both 1-bit ECC error
detection/correction and 2-bit ECC error detection for
Address Trap Register.

Selection Options:

1=Address Trap Register traps address of 2-bit ECC errors
0= Address Trap Register traps address of both 1-bit and 2-
bit ECC errors

Dependency: N/A

CFR2N[5]
CFR2V[5]

ECC12S

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

N=>R/W
V=>R/W

Description:

The ECC12S bit selects between 1-bit ECC error
detection/correction or both 1-bit ECC error detection and
correction and 2-bit ECC error detection.

Selection Options:

0= 1-bit ECC Error Detection/Correction and 2-bit ECC error
detection

1=1-bit ECC Error Detection/Correction

Dependency: N/A

CFR2N[4]
CFR2V[4]

HYBSEL

Hybrid Burst Selection -
CA[45] must select
Wrapped Burst type for
this option

N=>R/W
V=>R/W

Description:
The HYBSEL bit selects hybrid burst which provides one
initial wrapped burst followed by a linear burst.

Selection Options:

0 =Hybrid burst is enabled (Wrapped burst followed by linear
burst)

1=Hybrid burst is disabled

Dependency: N/A

CFR2N[3]
CFR2V[3]

RESVRD

Reserved for Future Use

N=>R/W
V=>R/W

ghese bits are Reserved for future use. This bit must always
e

written/loaded to its default state.

CFR2N[2]
CFR2V[2]

SP4KBS

Split 4KB Sectors
selection between top
and bottom address
space

N=>R/W
V=>R/W

Description:

The SP4KBS bit selects whether the 4KB sectors are
grouped together or evenly split between high and low
address ranges.

Selection Options:
0 =4KB Sectors are grouped together
1=4KB Sectors are split between High and Low Addresses

Dependency: TB4KBS[1:0] (CFR1x[9:8])

CFR2V[1]

RESVRD

Reserved for Future Use

N=>R/W
V=>R/W

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

CFR2N[0]
CFR2V[0]

CK#SEL

Master Clock Selection -
Single Ended or Differ-
ential

N=>R/W
V=>R/W

Description:
The CK#SEL bit selects whether master clock is single ended
(CK) or differential (CK, CK#)

Selection Options:
1=Master Clock is single ended (CK)
0 = Master Clock is differential (CK, CK#)

Dependency: N/A
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HYPERBUS™ interface, 1.8 V/3.0V

Infineon

Registers

5.2.3

OoO000dxsd

gobogobooobooon

O 70

Oooooooxso 28

Bit number

Name

Function

Read/write

N = Non-volatile

V =Volatile

Factory
default
(binary)

Description

STRV[15:10]

RESVRD

Reserved for Future
Use

V=>R

1111111

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

STRV[9]

RESVRD

Reserved for Future
Use

V=>R

This bit is Reserved for future use. This bit must
always be (1 Gb, 512 Mb) written/loaded to its default
state.

STRV[S]

DICRCS

Memory Array Data
Integrity Check
CRC Suspend
Status Flag

V=>R

Description:

The DICRCS bit is used to determine when the
device is in Memory Array Data Integrity Check CRC
suspend mode.

Selection Options:

0 =Memory Array Data Integrity Check CRCis notin
suspend mode

1=Memory Array Data Integrity Check CRCisin
suspend mode

Dependency: N/A

STRV[7]

RDYBSY

Device Ready/Busy
Status Flag

V=>R

Description:

The RDYBSY bit indicates whether the device is
performing an embedded operation or is in
standby mode ready to receive new operation
transactions. Note If PRGERR or ERSERR is set, the
RDYBSY bitwill settoa ‘1’

Selection Options:

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

1 =Device is in standby mode ready to receive new
operation transactions (Host needs to check
PRGERR and ERSERR before providing a new
transaction)

Dependency: N/A

STRV[6]

ERASES

Erase operation
Suspend Status
Flag

V=>R

Description:
The ERASES bit is used to indicate if the Erase
operation is suspended.

Selection Options:
0 = Erase operation is not in suspend mode
1 =Erase operation is in suspend mode

Dependency: N/A

STRV[5]

ERSERR

Erasing Error Status
Flag

V=>R

Description:

The ERSERR bit indicates erase operation success or
failure. When the ERSERR bitissettoa ‘1’, it indicates
that there was an error in the last erasing operation.
ERSERR bit is also set when a erase operation is
attempted within a protected memory sector. When
ERSERR is set, it can only be cleared with the Clear
Status Register (CLSR) transaction or a
hardware/software reset.

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

Selection Options:
0 = Last erase operation was successful
1 =Last erase operation was unsuccessful

Dependency: N/A

ooao

2.PORODOO0O0O0OOOODOODPDODOOCH#DOOODODDOSTRVODOO
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0 70 ooooo s oon

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

STRV[4] PRGERR | Programming V=>R 0 Description:

Error Status Flag The PRGERR bit indicates program operation
success or failure. When the PRGERR bitis setto 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 Status Register
(CLSR) trans-action or a hardware/software reset.
Note The device will only go to standby mode once
the PRGERR flag is cleared.

Selection Options:
0 = Last programming operation was successful
1 =Last programming operation was unsuccessful

Dependency: N/A

STRV[3] WRBFAB | Write Buffer Abort V=>R 0 Description:

Status Flag The WRBFAB bit indicates a programming abort
condition. When any condition causes an abort of
write buffer instruction, the abort will happen
immedi-ately after the offending condition, and will
indicate a Program Fail in the Status Register
(PRGERR = 1) along with a Write Buffer Abort
(WRBFAB = 1). The next successful program
operation will clear the failure status or a Clear
Status Register may be issued to clear the PSB
status bit.

The WRBFAB also indicates that the memory array
CRC calculation operation was aborted. The Ending
Address (EA) should be at least one address higher
than the Starting Address (SA). IfEA<SA + 1 the
Check-value Calculation will abort and the device
will return to the Ready state. WRBFAB will be set (1)
to indicate the aborted condition. If EA<SA + 1 the
CRCR will hold indeterminate data.

Selection Options:

0 =Program did not abort during write to buffer
instruction or CRC end address load instruction

did not abort

1=Program aborted during write to buffer instruction
or CRC end address load instruction aborted

Dependency: N/A

STRV[2] PROGMS | Program operation |V=>R 0 Description:
Suspend Status The PROGMS bit is used to indicate if the Program
Flag operation is suspended.

Selection Options:
0 = Program operation is not in suspend mode
1=Program operation is in suspend mode

Dependency: N/A

aooad
26.PORO OO 0OO0OOOOOODPDOOOCS#OOIDOODODO STRVODOOO
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O 70

ooooo s oon

Bit number

Name

Function

Read/write
N = Non-volatile
V =Volatile

Factory
default
(binary)

Description

STRV[1]

SPROTE

Sector
Protection
(Lock) Error Flag

V=>R

0

Description:

The SPROTE bit indicates that a program or erase
operation failed because the target region
(memory array, registers or SSR) was protected
(locked).

SPROTE reflects the status of the most recent
program or erase operation.

Selection Options:
0 = Operation did not generate a Protection error
1=Operation generated a Protection error

Dependency: N/A

STRV[0]

SESTAT

Sector Erase
Success/Failur
e Status Flag

V=>R

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 hit which specifies the sector
address.

Selection Options:
0 = Addressed sector was not erased successfully
1= Addressed sector was erased successfully

Dependency: N/A

aooad
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Infineon

Registers

5.2.4

ECCOODODODO (ECSV) (x8)

ECCODO (ECSV) DU DU UObuopobouobuobuobooeccoon

071 ECCODODODONO (x8)
Read/write Factory
Bit N = Non-volatile| default
number [Name |Function V =Volatile (binary) Description
ECSV[15:4] |RESRVD |Reserved for Future |V=>R 000000000000 | This bit is Reserved for future use.
Use This bit must always be written/loaded to its default
state.
ECSV[3] ECC2BT | ECC Error 2-bit V=>R 0 Description: The ECC2BT bit indicates that a 2-bit
Error Detection ECC Error was detected in the data unit (16 bytes).
Flag
Selection Options:
0=No 2-Bit ECC Error was detected in the data unit
(16 bytes)
1=2-bit ECC Error was detected in the data unit
(16 bytes)
Dependency: N/A
ECSV[2] RESVRD | Reserved for Future |V=>R 0 This bit is Reserved for future use. This bit must always
Use be written/loaded to its default state.
ECSV[1] ECC1BT | ECC Error 1-bit Error |V=>R 0 Description: The ECC1BT bit indicates that a 1-bit
Detection and ECC Error was detected and corrected in the data
Correction Flag unit
(16 bytes).
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[0] ECCDBL | ECC Disable Flag V=>R 0 Description: The ECCDBL bit indicates whether the
ECC is enabled or disabled in the addressed data unit
(16 bytes).
Selection Options:
0=ECCisenabled in the addressed data unit (16
bytes)
1=ECCis disabled in the addressed data unit (16
bytes)
Dependency: N/A
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5.2.5

ECCOODODODODODO (EATV) (x8)

ECCOOD0UDODOO (EATV)DODUODODOODODODO10Z200b00b0b0100b0b0oECCOODDODOD

DOO0bOOgbOECCODDOECCODODO

o 72

EcCOOODOODOO (x8)

Bit number

Name

Function

Read/write
N =Non-volatile
V =Volatile

Factory
default
(binary)

Description

EATV[31:0]

ECCATP[31:0]

ECC 1-bit and 2-
bit Error Address
Trap Register

V=>R

0x00000000

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

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), POR or Hardware/Software reset clears
the EATV[31:0] to 0x00000000.

Selection Options: ECC Error Data Unit Address
Dependency: N/A+F6:F20

5.2.6

FcCO0ODOODOOO0 (ECTV) (x8)

ECCOO00DODOOnDECtvyoonooopPoROOO/OOODDOOODOODODOODIO/2000
10eECcCO0DOng

o 73

ECCOOODOO (x8)

Bit number

Name

Function

Read/write
N = Non-volatile|
V =Volatile

Factory
default
(hex)

Description

ECTV[15:0]

ECCCNT[15:0]

ECC 1-bit and 2-bit
Error Count
Register

V=>R

0x0000

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

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

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

Note Once the count reaches OxFFFF, the
ECCCNT[15:0] will stop incrementing.

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

Selection Options: ECC Error Count

Dependency: N/A
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Infineon

5.2.7 ASPOOOOO (PWDO) (x8)

ASPOOOOO (PWDO)UDODOODOO

O 74 00000 0OPASSO (x8)
Read/write Factory
N = Non-volatile| default
Bit number | Name Function V =Volatile (hex) Description
PWDO[63:0] | PASWRD[63:0] | Password N=>R/1 OxFFFFFFFFFFFFFFFF | Description: The PASWRD[63:0] permanently
Register stores a password used in password protected
modes of operation. When the Password
Protection mode is enabled, this register will
output all 1s data upon read password request.
Selection Options: Password
Dependency: N/A
5.2.8 OO0OO000000 (ASPO) (x8)

ASPOOOOASPODOOOOOOOOOODOOO
000000000 (x8)

a 75

Bit number

Name

Function

Read/write
N = Non-vo

V =Volatile

Factory
default
(binary)

latile

Description

ASPO[15:6]

RESVRD

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

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 TB4KBS[1:0]
configuration bit (CFR1x[9:8]), 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: TB4KBS[1:0] (CFR1x[9:8])

ASPO[4]

RESVRD

Reserved for Future
Use

N=>R/1

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

ASPO[3]

RESVRD

Reserved for Future
Use

N=>R/1

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

ASPO[2]

ASPPWD

Password
Based
Protection
Selection

N=>R/1

Description:

The ASPPWD bit selects the Password Protection
Mode. Password Protection mode protects all PPB
bits, all registers and all memory from
erase/program 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 TB4KBS[1:0] config-
uration bit (CFR1x[9:8]).

Note When ASPPWD is selected, ASPO[15:0] and
PWDO[63:0] are protected against write opera-
tions..

Selection Options:
0 =Password Protection Mode is enabled
1 =Password Protection Mode is disabled

Dependency: ASPPER (ASPO[1])
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o 75 000000000 8OO0
Read/write Factory
N = Non-volatile | default
Bit number | Name Function V =Volatile (binary) Description
ASPO[1] ASPPER Persistent N=>R/1 1 Description:
Protection The ASPPER bit selects the Persistent Protection
Selection Mode. The Persistent Protection mode (ASPPER)
(Register protects the ASPO[15:0] Register from erase or
Protection program.
Selection) ) )
Selection Options:
0 = Persistent Protection Mode is enabled
1= Persistent Protection Mode is disabled
Dependency: ASPPWD (ASPO[2])
ASPO[0] RESVRD Reserved for Future | N =>R/1 1 This bit is Reserved for future use. This bit must
Use always be written/loaded to its default state.
5.2.9 ASPPPBO OO OO (PPLV) (X8)

ASPPPBO OO OO (PPLV)O O PPBLCKO OO OO PPBO O

0 76 ASPPPBIO O OO O (x8)
Read/write Factory
N = Non-volatile default
Bit number| Name Function V =Volatile (binary) Description
PPLV[15:1] |RESVRD Reserved for V=>R 11111111111111 | This bit is Reserved for future use.
Future Use This bit must always be written/loaded to its
default state.
PPLV[0] PPBLCK PPB V=>R 1 Description: The PPBLCK bit is used to
Temporary temporarily protect all the PPB bits.
Protection . .
Selection Selection Options:
0 = PPB bits are protected against erase or program
till the next POR or hardware reset
1 =PPB Bits can be erased or programmed
Dependency: N/A

52.10 ASPPPBO O O OO (PPAV) (x8)
ASPPPBO O OOO (PPAVVOODDOOOODDOPPBOOODOOOO

o 77 ASPPPB O OO O O (x8)

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

PPAV[15:0] |PPBACS[15:0] | Sector Based |N=>R/W 1111111111111111 | Description: The PPBACS[7:0] bits are used to
PPB Protection provide the state of the individual sector's
Status PPB bit.

Selection Options:

FFFF = PPB for the sector addressed by the Read
PPB transaction is 1, not protecting that sector
from program or erase operations

0000 = PPB for the sector addressed by the
Read PPB transaction is 0, protecting that
sector from program or erase operations

Dependency: N/A
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52,11 ASPOOODODOOOOOO (DYAV) (x8)

ASPDYBU O DO ODO (byAvV O OO OOoOOooOObyBU OO ODOOO

O 78 ASP DYBO O O O O (x8)
Read/write Factory
N = Non-volatile| default
Bit number | Name Function V =Volatile (binary) Description
DYAV[15:0] |DYBACS[15:0] | Sector Based |V=>R/W 1111111111111111 | Description: The DYBACS[7:0] bits are used to
gz(aB;uPsrotection EirtOVide the state of the individual sector's DYB

Selection Options:

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

0000 = DYB for the sector addressed by the
Read DYB transaction is 0, protecting that
sector from program or erase operations

Dependency: N/A

52,12 0000000 (ATBN) (x8)

OOOoogooo@mBNyyboooobobooooobobooooboboobobobouoobooo

0O 79 0000000 (x8)
Read/write Factory
Bit N =Non-volatile | default
number |Name Function V =Volatile (binary) Description
ATBN[31:9] | STADR[22:0] |Starting Address N =>R/W 0000000000 | Description: The STADR[22:0] bits set the starting
Selection where 0000000000 | address from which the device will output the
AutoBoot will start 000 read data.
reading data from
Selection Options: Address Bits
Dependency: N/A
ATBN[8:1] |STDLY[7:0] AutoBoot Read N =>R/W 00000000 The STDLY[7:0] bits specify the initial delay (clock
Starting Delay cycles) needed by the host before it can accept
Selection data.
Note STDLY[7:0] = 0x00 is valid for SPI up to 50
MHz. STDLY[8:1] = 0x01 or higher is valid for
SPI/DPI/QPI up to 166 MHz. STDLY[7:0] = 0x05 or
higher is valid for OPI/HYPERFLASH™ up to 200
MHz.
Selection Options: Address Bits
Dependency: N/A
ATBN[0] ATBTEN AutoBoot N =>R/W 0 Description: The ATBTEN bit enables or disables
Feature the AutoBoot feature.
Selection
Selection Options:
0 =AutoBoot feature disabled
1= AutoBoot feature enabled
Dependency: N/A
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52.13 PORO DO O0O0O (PORT) (x8)
POROOOOOOORSTOAO0OOO POROOOOONO
O 80 POROOO OO (x8)

Non-volatile-memory core bits

Default
Bits Name Function Read/write state Description
15.0 PORT_NV Power-On-Reset R/W FFFFh To extend the RSTO# period beyond the POR
Time period, the non-volatile POR Time Register must
be programmed.
0000000000000000b
1111111111111111b
5.2.14 000000000 (SECV) (x8)
OO0000oDoOooo(Secvy0obooooboboog
0 81 OO0O0O00O00O0n (x8)
Read/write Factory
N = Non-volatile| default
Bit number | Name Function V = Volatile (binary) |Description
SECV[31:24] |RESVRD Reserved for Future |V=>R 11111111 | This bit is Reserved for future use. This bit must
Use always be written/loaded to its default state.
SECV[23] SECCPT Sector Erase V=>R 0 Description: The SECCPT bit is used to
Count Corruption determine if the 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 Erase Count [V=>R 0 Description: The SECVAL[22:0] bits store the
Value number of times a sector has been erased.
Selection Options: Value
Dependency: N/A

5.2.15 OO00D00O00000000cRCOOOOOOOOO (DCRV) (x8)

goboodbobooocrRcUbbboooboooopcrRvU bbb oobbooobood
gbobogocrRCcOUbObObbObOobDOoOon

O 82 0000000000 cRCcOODOOOOOOOODANO (x8)
Read/write Factory
N = Non-volatile | default
Bit number | Name Function V =Volatile (hex) Description
DCRV[31:0] |DTCRCV[31:0] |Memory Array V=>R OXFFFFFFFF | Description: The DTCRCV[31:0 bits store the
Data Integrity checksum value of the CRC process on the
Check CRC memory array data contained within the starting
Checksum Value address and the ending address.
Selection Options: Checksum Value
Dependency: N/A
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5.2.16

OO0 CRCODOODOO ODOOODO (ICRV) (x8)

gocrRCUbbbOObnbogoboboglicrRvbooobbogocrRCcOOUObbbOOoObbUoOoobLOOd

goboooooobod

O 83 OO0crRCOOOOOOOOOOOODOO (x8)
Read/write Factory
N = Non-volatile | default
Bit number | Name Function V =Volatile (hex) Description
ICRV[31:0] ITCRCV[31.0] Interface CRC V=>R OxFFFFFFFF | Description: The ITCRCV[31:0] bits store the
Checksum Value check-value of the CRC process on the
memory array data contained within the
starting address and the ending address.
Selection Options: Checksum Value
Dependency: N/A
5.2.17 OO0 EnduranceFlexO OO O OO O (EFXX) (x8)

OO0 EnduranceFlexO OO DO ODOO ERXx)UODDOOOOODOODOOOOO/OODODODOODO

0 84 000 EnduranceFlexO OO OOOOOO0O 40 (x8)
Read/write Factory
N = Non-volatile | default
Bit number| Name Function V =Volatile (binary) | Description
EFX4[10:2] |EPTAD4[8:0] |EnduraFlex N=>R/1 111111111 | Description: The EPTADA4[8:0] bits define the 9-bit

Pointer 4 Address address of the beginning sector from where the

Selection long retention / high endurance region is defined.
Selection Options: Pointer Address
Dependency: N/A

EFX4[1] ERGNT4 EnduraFlex N=>R/1 1 Description: The ERGNTA4 bit defines whether the

Pointer 4 based region is long retention or high endurance.

Region Type ] ]

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

EFX4[0] EPTEB4 EnduraFlex Pointer| N =>R/1 1 Description: The EPTEN4 bit defines whether the

4 Enable# wear leveling pointer is enabled/disabled.

Selection
Selection Options:
0 = Pointer Address Enabled
1 =Pointer Address Disabled
Dependency: N/A
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O 85 000 EnduranceFlexO OO OOOOOO0O 30 (x8)
Read/write Factory
Bit N = Non-volatile| default
number Name Function V =Volatile (binary) |Description
EFX3[10:2] |EPTAD3[8:0] |EnduraFlex N=>R/1 111111111 | Description: The EPTAD3[8:0] bits define the 9-bit
Pointer 3 Address address of the beginning sector from where the long
Selection retention / high endurance region is defined.
Selection Options: Pointer Address
Dependency: N/A
EFX3[1] ERGNT3 EnduraFlex N=>R/1 1 Description: The ERGNT3 bit defines whether the
Pointer 3 based region is long retention or high endurance.
Region Type ] ]
Selection Selection Options:
0=Long Retention Sectors
1 =High Endurance Sectors
Dependency: N/A
EFX3[0] EPTEB3 EnduraFlex Pointer| N =>R/1 1 Description: The EPTEN3 bit defines whether the
3 Enable# wear leveling pointer is enabled/disabled.
Selection
Selection Options:
0 = Pointer Address Enabled
1 =Pointer Address Disabled
Dependency: N/A
0 86 O000 EnduranceFlexOOOOOOOOO0O 20 (x8)
Read/write Factory
N = Non-volatile default
Bit number | Name Function V =Volatile (binary) | Description
EFX2[10:2] EPTAD2[8:0] |EnduraFlex Pointer |N=>R/1 111111111 | Description: The EPTAD2[8:0] bits define the 9-bit
2 Address Selection address of the beginning sector from where the
long retention/high endurance region is defined.
Selection Options: Pointer Address
Dependency: N/A
EFX2[1] ERGNT2 EnduraFlex Pointer |N=>R/1 1 Description: The ERGNT2 bit defines whether the
2 based Region region is long retention or high endurance.
Type Selection
Selection Options:
0 =Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
EFX2[0] EPTEB2 EnduraFlex Pointer |N=>R/1 1 Description: EPTEN2 bit defines whether the wear
2 Enable# Selection leveling pointer is enabled/disabled.
Selection Options:
0 = Pointer Address Enabled
1=Pointer Address Disabled
Dependency: N/A
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o 87 000 EnduranceFlexO OO OOOOOO0O 10 (x8)
Read/write Factory
N = Non-volatile | default
Bit number| Name Function V =Volatile (binary) | Description
EFX1[10:2] |EPTAD1[8:0] |EnduraFlex N=>R/1 111111111 | Description: The EPTAD1[8:0] bits define the 9-bit
Pointer 1 Address address of the beginning sector from where the
Selection long retention / high endurance region is defined.
Selection Options: Pointer Address
Dependency: N/A
EFX1[1] ERGNT1 EnduraFlex Pointer | N =>R/1 1 Description: The ERGNT1 bit defines whether the
1 based Region region is long retention or high endurance.
Type Selection ) ]
Selection Options:
0 = Long Retention Sectors
1 =High Endurance Sectors
Dependency: N/A
EFX1[0] EPTEB1 EnduraFlex Pointer | N =>R/1 1 Description: The EPTEN1 bit defines whether the
1Enable# wear leveling pointer is enabled/disabled.
Selection
Selection Options:
0 = Pointer Address Enabled
1=Pointer Address Disabled
Dependency: N/A
0 88 O000 EnduranceFlexOOOOOOOOODO 0O (x8)
Read/write Factory
N = Non-volatile| default
Bit number | Name Function V =Volatile (binary) |Description
EFX0[1] GBLSEL All Sectors based N=>R/1 1 Description: The GBLSEL bit defines whether all
Region type sectors are defined as long retention region or
Selection 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
EFX0[0] WRLVEN Wear Leveling Enable| N =>R/1 1 Description: The WRLVEN bit enables/disables the
Selection wear leveling feature.
Selection Options:
0 =Wear Leveling Disabled
1=Wear Leveling Enabled
Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

Infineon

Registers

5.2.18

0 89

INT#OODOOODOO (INCV) (x8)

INTEO O ODOOOO (INGV)DODUOUOOoobooo INT#ODODOODODODOODbDODbDO

OOO0oooo (x8)

Bit number

Name

Function

Read/write
N = Non-volatile
V =Volatile

Factory
default
(binary)

Description

INCV[15]

INTBEN

INT# pin Enable
Selection

V=>R/W

1

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

Selection Options:
0 = INT# pin functionality is enabled
1=INT# pin functionality is disabled

Dependency: N/A

INCV[14]

RESRVD

Reserved for Future
Use

V=>R/W

11

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

INCV[13:5]

RESRVD

Reserved for Future
Use

V=>R/W

111111111

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

INCV[4]

REYBSY

Ready/Busy
Transition Selection

V=>R/W

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

Selection Options:

0 = A Busy to Ready transition will cause a High to
Low transition on the INT# output

1 =Ready/Busy transitions will not transition the
INT# output

Dependency: N/A

INCV[3:2]

RESRVD

Reserved for Future
Use

V=>R/W

11

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

INCV[1]

ECC2BT

ECC 2-bit Error
Detection Selection

V=>R/W

Description: The ECC2BT bit enables or
disables whether a 2-bit ECC 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

INCV[O]

ECC1BT

ECC 1-bit Error
Detection and
Correction Selection

V=>R/W

Description: The ECC1BT bit enables or disables
whether a 1-bit ECC detection and correction
error 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
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512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8 V/3.0V Inflneon !

Registers

52.19 INT#OODOOODODO (INSV) (x8)

INTAEO O ODOOOO (INSvVyOOOooboobo i sROoboooobobgonog

0 90 OO0ooooaoaoxsa
Read/write Factory
N =Non-volatile | default
Bit number | Name Function V =Volatile (binary) Description
INSV[15:5] RESRVD Reserved for Future |V=>R/W 11111111111 | These bits are Reserved for future use. This bit
Use must always be written/loaded to its default
state.
INSV[4] REYBSY Ready/Busy V=>R/W 1 Description: The REYBSY bit indicates whether
Transition the device's ready/busy status has caused a
transition on INT#.
Selection Options:
0= A Busy to Ready transition has occurred
1=ABusy to Ready transition has not occurred
Dependency: N/A
INSV[3:2] RESRVD Reserved for Future |V=>R/W 11 These bits are Reserved for future use. This bit
Use must always be written/loaded to its default
state.
INSV[1] ECC2BT ECC 2-bit Error V=>R/W 1 Description: The ECC2BT bit indicates
Detection 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 V=>R/W 1 Description: The ECC1BT bit indicates
Error whether a 1-bit ECC correction error has
Detection and caused a transition on INT#.
Correction ] ]
Selection Options:
0 =1-bit error correction has occurred
1=1-bit error correction has not occurred
Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8 V/3.0V Inflneon !

Registers
5.3 00 (x1)SPIO OO
5.3.1 00000 10 STR1xO O x10

oboobol1gobobobooob beiboooooooooboobbi1ooooo o

o 91 ooooo 1(x8)#]

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

STRIN[7] RESRVD Reserved for Future | N->R 0 This bit is Reserved for future use. This bit must
STR1V[7] Use V->R always be written/loaded to its default state.

STR1V[6] PRGERR Programming Error |V->R 0 Description: The PRGERR bit indicates program
Status Flag operation success or failure. When the PRGERR bit is
settoa‘l’, itindicates 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 Status Register
(CLSTR_0_0) transaction or a hardware/software
reset.

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

Selection Options:
0 = Last programming operation was successful
1 =Last programming operation was unsuccessful

Dependency: N/A

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

Flag operation success or failure. When the ERSERR bit
issettoa‘l’, itindicates that there was an error in
the last erasing operation. ERSERR bit is also set
when a erase operation is attempted within a
protected memory sector. When ERSERR is set, it
can only be cleared with the Clear Status Register
(CLSTR_0_0) transaction or a hardware/software
reset.

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

Selection Options:
0 = Last erase operation was successful
1 =Last erase operation was unsuccessful

Dependency: N/A

STRIN[4:2] | RESRVD Reserved for Future | N->R 000 These bits are Reserved for future use. They must
STR1V[4:2] Use V->R always be written/loaded to their default state.

aooad
27.POROOOOOOOOODOODPDOOOCSAOUIDODODO STRIxUDOODO
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512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8 V/3.0V Inflneon !

Registers

0 o1 ooooo ixe)¥loon

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

STR1V[1] WRPGEN | Write/Program V->R 0 Description:

Enable Status Flag The WRPGEN bit must be set to ‘1’ to enable all
program, erase or register write operations - it
provides protection against inadvertent changes to
memory or register values. The Write Enable
(WRENB_0_0) and Write Enable Volatile
(WRENV_0_0) transactions set the WRPGEN bit to ‘1’
to allow program, erase or write transactions to
execute. The Write Disable (WRDIS_0_0) transaction
resets WRPGEN to a ‘0’ to prevent all program,
erase, and write transactions from execution. The
WRPGEN bit is cleared to ‘0’ at the end of any
successful program, erase or register write
operation. After a power down / power up sequence
or a hardware/software reset, the Deep Power Down
WRPGEN bit is cleared to ‘0’

Selection Options:
0=Program, erase or register write is disabled
1=Program, erase or register write is enabled

Dependency: N/A

STR1V[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 set
indicating the device is busy and unable to
receive new transac-tions. A Clear Status Register
(CLSTR_0_0) trans-action must be executed to
return the device to standby mode.

Selection Options:

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

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

Dependency: N/A

oono
z.POROOOOOOOO0OODOODPDOOOCSHOUIDODONO STRIxUHDOODO
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

Infineon

Registers

5.3.2

00000 20 STR2xO O x104

gbobbogz2b0b000uobbogogooez2bgbobooobouoobz2oobouon

O 92

ooooo 2(x1) 2

Bit number

Name

Function

Read/write
N = Non-volatile
V =Volatile

Factory de-
fault
(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 Check CRC
Suspend Status
Flag

V->R

Description: The DICRCS bit is used to determine when the
device is in Memory Array Data Integrity Check CRC
suspend mode.

Selection Options:

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

1=Memory Array Data Integrity Check CRC is in suspend
mode

Dependency: N/A

STR2V[3]

DICRCA

Memory Array Data
Integrity Check
CRC Abort Status
Flag

V->R

Description: The DICRCA bit indicates that the Memory
Array Data Integrity Check 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 Check CRC calculation Is
not aborted

1=Memory Array Data Integrity Check 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 success-fully

Dependency: N/A

STR2V[1]

ERASES

Erase operation
Suspend Status
Flag

V->R

Description: The ERASES bit is used to indicate if the Erase
operation is suspended.

Selection Options:
0 =Erase operation is not in suspend mode
1 =Erase operation is in suspend mode

Dependency: N/A

STR2V[0]

PROGMS

Program operation
Suspend Status
Flag

V->R

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

Selection Options:
0 =Program operation is not in suspend mode
1=Program operation is in suspend mode

Dependency: N/A

ooo

2.POROOOOOOOOOOODPDOOOCS#000000O0O STR2ZxOOODO OO STRIV[O]/RDYBSY=000OSTR2xOO OO0
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

Infineon

Registers
5.3.3 00000 1(CFR1X) (x1)
oo lgooooooooooo
0 93 OooOoOo 1(x1)
Read/write Factory
N =Non-volatile |default
Bitnumber | Name Function V =Volatile (binary) Description
CFRIN[7] RESRVD Reserved for Euture Use | N ->R/W 0 ghis bit is Reserved for future use. This bit must always
e
CFR1V[7] V->R/W written/loaded to its default state.
CFRIN[6] SP4KBS Split 4KB Sectors If PLPROT =0 0 Description: The SP4KBS bit selects whether the 4KB
CFR1V[6] selection between top | N ->R/W sectors are grouped together or evenly split between
and bottom address | V->R High and Low address ranges.
space IfPLPROT =1
N->R Selection Options:
V->R 0=4KB Sectors are grouped together
1=4KB Sectors are split between High and Low
Addresses
Dependency: TB4KBS(CFR1N[2])
CFRIN[5] TBPROT Top or Bottom Address | If PLPROT =0 0 Description: TBPROT selects a memory address range
CFR1V[5] Selection for Read N->R/W (lowest or highest) to remain readable during Read
Password V->R Password Protection mode even before a successful
IfPLPROT =1 Password entry is completed.
N->R
V->R Selection Options:
0=Top half of the address range
1 =Bottom half of the address range
Dependency: N/A
CFRIN[4] PLPROT Permanent Locking N->R/1 0 Description: The PLPROT bit permanently protects 4KB
CFR1V[4] selection of 4KB Sector |V->R Sector location.

Architecture Note PLPROT protects 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 =4KB Sector Location is not protected
1=4KB Sector Location is protected
Dependency: N/A
CFRIN[3] RESRVD Reserved for Euture Use | N ->R/W 0 ghis bit is Reserved for future use. This bit must always
e
CFR1V[3] V->R/W written/loaded to its default state.
CFRIN[2] TB4KBS Top or Bottom | If PLPROT =0 0 Description:
CFR1V[2] Address Range | N ->R/W The TB4KBS bit defines the logical address location of
selection for 4KB |V->R the 4KB sector block. The 4KB sector block replaces the
Sector Block IfPLPROT =1 fitting portion of the highest or lowest address sector.
N->R
V->R Selection Options:
0=4KB Sector Block is in the bottom of the memory
address space
1=4KB Sector Block is in the top of the memory address
space
Dependency: SP4KBS (CFR1x[6])
CFRIN[1] RESRVD Reserved for Euture Use | N ->R/W 0 ghis bit is Reserved for future use. This bit must always
e
CFR1V[1] V->R/W written/loaded to its default state.
CFRIN[O] TLPROT Temporary Locking N->R 0 Description:
CFR1V[O0] selection of Legacy V->R/W The TLPROT bit temporarily protects sector architecture

Block Protection and from any changes.

Sector Architecture Note TLPROT protects SP4KBS, TBPROT, and
TB4KBS bits from program and erase.

Selection Options:
0=4KB Sector Location are not protected
1=4KB Sector Location are temporarily protected
Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

Registers

O 94 4AKBOOOODODOOO

SP4KBS TB4KBS 4 KB location

0 0 4 KB physical sectors at bottom (Low address)

0 1 4 KB physical sectors at top, (High address)

1 X 4 KB Parameter sectors are split between top (High Address) and
bottom (Low Address)

O 95 PLPROTO TLPROTO O

PLPROT TLPROT Array protection and 4K sector

0 0 Unprotected (Unlocked)

1 X TBPROT, SP4KBS, TB4KBS - Permanently Protected (Locked)

0 1 TBPROT, SP4KBS, TB4KBS - Protected (Locked) till
next Power-down

5.3.4 00000 2(CFR2x) (x1)

goboog20000boooooood

0 96 OOoOoo 2(x1)
Read/write Factory
N = Non-volatile| default

Bit number | Name Function V =Volatile (binary) |Description

CFR2N[7] ADRBYT Address Byte |N->R/W 0 Description:

CFR2V[7] Length V->R/W The ADRBYT bit controls the expected
selection address length for all instructions that
between 3 or4 require address and is selectable
bytes for between 3 bytes or 4 bytes.

Instructions ] )
Selection Options:
0 = Instructions will use 3 bytes for address
1 = Instructions will use 4 bytes for address
Dependency: N/A

CFR2N[6:4] |RESRVD Reserved for |N->R/W 000 These bits are Reserved for future use. This

CFR2V[6:4] Future Use V->R/W bit must always be written/loaded to its

default state.

CFR2N[3:0] |MEMLAT[3:0] |Memory Array |N->R/W 1000 Description: The MEMLAT(3:0] bits control

CFR2V[3:0] Read Latency |V->R/W the read latency (dummy cycles) delay in
selection - all variable latency memory array and
Dummy cycles Non-volatile Register read transactions.
required for MEMLAT selection allows the user to adjust
initial data the read latency during normal operation
access based on different operating frequencies.

Selection Options:
0000 =0 Latency Cycles Selection based on
transaction opcodes
1111=15 Latency Cycles Selection based on
transaction opcodes
Dependency: N/A
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Registers

O 97 Doooooooooan o3
SDR SPI read transactions (MHz)
(1S-1S8-1S)
RDAY2 C 0
RDSSR 4 0O
RDARG_4_0f3l
RDECC_4 0

Latency code CR Number of cycles RDPPB_4 0

0000 0 50

0001 1 68

0010 2 81

0011 3 93

0100 4 106

0101 5 118

0110 6 131

0111 7 143

1000 8 156

1001 9 166

1010 10 166

1011 11 166

1100 12 166

1101 13 166

1110 14 166

1111 15 166

oo

200ECCLOUOdbboobbbooobbuoobnbu20bboobobOoOoeCCUOn
HS-TOOODOODOO SCKO O >200MHzSDRO >200MHzDDROHL-TOO OO OO O SCKO O >

166 MHz SDR 0 > 166 MHz DDR[
3L.RDARG 4 o OO OUOObOOOUObobOoOoobog

R2RSFOP 3 0000000 ODLOOODLOLOOOOObOObLObDOObObObLOOD
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

Infineon

Registers

5.3.5

00000 3(CFR3x) (x1)

gobogs3pooooobooad

O 98

00000 3(x1)

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->RW
V->R/W

00

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

see Table 99.

Selection Options:

00, 01, 10, 11 Latency Cycles Selection based on trans-
action 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: The BLKCHK bit selects whether a sector
is checked before issuing an erase operation. 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->RW
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

CFR3N[3]
CFR3V[3]

UNHYSA

Uniform or Hybrid
Sector Architecture
selection

N->R/W
V->R

Description: The UNHYSA bit selects between
uniform (all 256KB sectors) or hybrid (4KB sectors
and 256KB sectors) sector architecture. If hybrid
sector architecture is selected, 4KB sector block is
made part of the main Flash array address map. The
4KB 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 4KB Sector
Erase transaction (20h). Otherwise, 4KB Sector Erase
transaction, if issued, is ignored by the device.

Selection Options:

0 = Hybrid Sector Architecture (combination of 4KB
sectors and 256KB sectors)

1=Uniform Sector Architecture (all 256KB sectors)

Dependency: SP4KBS(CFRIN[6]), TB4KBS(CFRIN[2])

CFR3N[2]
CFR3V[2]

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.
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

(infineon

Registers
0 98 00000 3(xx1)000
Read/write
N = Non-volatile| Factory default
Bit number Name Function V =Volatile (binary) Description
CFR3N[1] INTFTP Interface type selection | N->R/W 0 The INTFTP bit selects the interface of the device
CFR3V[1] between HYPERBUS™ | V->R/W between HYPERBUS™ and legacy (x1) SPI.
and Legacy (x1) SPI
Selection Options:
1=HYPERBUS™ interface
0=Legacy (x1) SPI
Dependency: N/A
CFR3N[0] RESRVD Reserved for Future Use | N ->R/W 0 This bit is Reserved for future use. This bit must always
CFR3V[0] V->R/W be written/loaded to its default state.
O 99 gboooooooboooooa
SDR SPI register transaction latency dummy cycles (15-15-15)34 3]
RDPLB_0 0
RDIDN_0_0
RDARG_4 0039 RDSR1 0 0
Latency code Frequency®® RDDYB_4 0 RDSR2 0 0
00 50 MHz 0 0
01 133 MHz 1 0
10 133 MHz 1 1
11 166 MHz 2 2
oo

33.SCKO O >166 MHzSDRO O O O O O
34RDUID_4 00 RDUID_ O ODODOO 320000000SDRSPIDOOODOOMO 166 MHzL HS-T SDR

/DDR O O O O 200 MHzO HL-T SDR/DDR O [0 O [0 166 MHz[J
35.RDARG_4 00O DO UOOLOODOOOOODbObDODO

36.RDCRC_4 00O DO 80 OUIDOOOOSDRSPIDO O ODOONO 166 MHzO HS-TSDR/DDR O O O
[0 200 MHz[O HL-TSDR/DDR O O O O 166 MHz[
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

Infineon

Registers

5.3.6

0 100

00000 4(CFR4X) (x1)

gbo400booobboobbooobbooobboobobbooobnobo

00000 4(x1)

Bit number

Name

Function

Read/write

N = Non-volatile

V =Volatile

Factory default
(binary)

Description

CFRAN[7:5]
CFRAV[7:5]

I0IMPD[2:0]

1/0 Driver Output
Impedance selection

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

101

Description: The I0IMPD[2:0] bits select the IO driver
output impedance (drive strength). The output
impedance configuration bits adjust the drive
strength

during normal device operation to meet system signal

integrity requirements.

Selection Options:
000=45Q

001=120Q

010=90Q

011=600Q

100=45Q

101 =30 Q (Factory Default)
110=20Q

111=15Q0

Dependency: N/A

CFRAN[4]
CFRAV[4]

RBSTWP

Read Burst Wrap Enable
selection

N->RW
V->R/W

Description: The RBSTWP bit selects the read burst wrap
feature. It allows the device to enter and exit burst
wrapped read mode during normal operation. The wrap
length is selected by RBSTWL[1:0] bits.

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

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

CFRAN[3]
CFRAV[3]

ECC12S

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

N->RW
V->R/W

Description: The ECC12S bit selects between 1-bit ECC
error detection/correction or both 1-bit ECC error
detection and correction and 2-bit ECC error
detection. This configuration option affects Address
Trap Register and ECC Counter Register functionalities
as well. The host needs to erase and reprogram the
data in the SEMPER™ Flash memory upon ECC
configuration change (1-bit correction to 1-bit
correction and 2-bit detection or vice versa).

Selection Options:

0=1-bit ECC Error Detection/Correction

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

Dependency: N/A

CFRAN[2]
CFRAV[2]

DPDPOR

Deep Power Down
power saving mode
entry selection upon
POR

N->R/W
V->R

Description: The DPDPOR bit selects if the device will be
in either Deep Power Down (DPD) mode or the Standby
mode after the completion of POR. If enabled, DPDPOR
configures the device to start in DPD mode to reduce
current consumption until the device is needed. If the
device isin DPD, a pulse on CS# or a Hardware reset will
return the device to Standby mode.

Selection Options:

0 =Standby mode is entered upon the completion of
POR

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

Dependency: N/A

CFRAN[L:0]
CFRAV[L:0]

RBSTWL[1:0]

Read Burst Wrap Length
selection

N->RW
V->RW

00

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

O 101 oooooooan

Wrap boundary (bytes) Start address (Hex) Address sequence (Hex)

Sequential XXXXXX03 03,04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, 13, 14, 15,
16,17,18.

8 XXXXXX00 00, 01, 02, 03, 04, 05, 06, 07, 00, 01, 02.

8 XXXXXX07 07,00, 01, 02,03, 04, 05, 06, 07, 00, 01.

16 XXXXXX02 02, 03,04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 00, 01, 02, 03.

16 XXXXXX0C 0C, 0D, OE, OF, 00, 01, 02, 03, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C,
0D, OE.

32 XXXXXX0A 0A, 0B, OC, 0D, OE, OF, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 1A, 1B, 1C,
1D, 1E, 1F, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF.

32 XXXXXX1E 1E, 1F, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10,
11,12,13,14,15,16, 17,18, 19, 1A, 1B, 1C, 1D, 1E, 1F, 00.

64 XXXXXX03 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, OD, OE, OF, 10, 11, 12, 13, 14, 15,
16, 17,18, 19, 1A, 1B, 1C, 1D, 1E, 1F, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 2A, 2B, 2C, 2D, 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B,
3C, 3D, 3E, 3F 00, 01, 02.

64 XXXXXX2E 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 3A, 3B, 3C, 3D, 3E, 3F, 00,
01, 02,03, 04, 05, 06, 07, 08, 09, OA, 0B, OC, 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.

5.3.7 OO0 CRCOODOODODOODODOO(ICEY) (x1)

OOocRCOODOODOODOODOOOOODOOcCRCODOODDbDOobODOoDbDOObDO/mOn

O 102 dOocRCOOOOOOOO0ODOO(x1)
Read/write Factory
N = Non-volatile default
Bit number |Name Function V =Volatile (binary) |Description
ICEV[7:1] RESVRD Reserved for Future |V->R 0000000 This bit is Reserved for future use. This
Use bit must always be written/loaded to
its default state.
ICEV[0] ITCRCE Interface CRC V->R/W 0 Description: The ITCRCE bit controls
Selection enabling/disabling of the Interface
CRC function.
Selection Options:
0 =Interface CRC Enabled
1= Interface CRC Disabled
Dependency: N/A
5.3.8 OO crRCOODOODOO ODODOODOO (ICRV)(x1)

DocRCOUDOOUOLOODOOObOOObOObOOIcRvObOoboooocrRCcUbDObobobobooboboobog
gobooooobod

O 103 OO cCRCOOOOOOOOOOONO (x1)
Read/write Factory
N = Non-volatile default
Bit number |Name Function V =Volatile (hex) Description
ICRV[31:0] ITCRCV[31:0] Interface CRC V->R OXFFFFFFFF | Description: The ITCRCV[31:0] bits store
Checksum Value the check-value of the CRC process on
the memory array data contained within
the starting address and the ending
address.
Selection Options: Checksum Value
Dependency: N/A
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5.3.9 OO00D000000000cCRCOOOOOOOOO (DCRV) (x1)

DbOobgbooobobocrCcObbobooooboopcrvUbDboboboobobobbooboon
gobooocrRCcOUbOUbbooobbooonn

O 104 0000000000 cRCcOODOOOOOOOONO (x1)
Read/write Factory
N =Non-volatile default
Bit number |Name Function V = Volatile (hex) Description
DCRV[31:0] DTCRCV[31:0] Memory Array Data |V->R 0x00000000 | Description: The DTCRCV[31:0 bits
Integrity Check store the checksum value of the CRC
CRC Checksum process on the memory array data
Value contained within the starting address
and the ending address.
Selection Options: Checksum Value
Dependency: N/A
5.3.10 ECCOODODOO (ESCV) (x1)

ECCODOO0DbOECSVO O OODOoDooobuobobooboeccoobobuoooobobonooon

goo

O00000000000ECCOOOOHL-T/HSTOOOOO160 001280000000
ECCOOODODO (x1)

O 105

Bit number

Name

Function

Read/write
N = Non-volatile
V =Volatile

Factory default
(binary)

Description

ECSV[7:5]

RESRVD

Reserved for Future
Use

V->R

000

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

ECSV[4]

ECC2BT

ECC Error 2-bit Error
Detection Flag

V->R

Description: The ECC2BT bit 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 it is 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]

ECSV[3]

ECC1BT

ECC Error 1-bit Error
Detection and
Correction Flag

V->R

Description: The ECC1BT bit indicates that a 1-bit ECC
Error was detected and corrected in the data unit (16
bytes). A Clear ECC Status Register transaction
(CLECC_0_0) will reset ECC1BT.

Note ECC1BT is updated every time any memory
address is read and is 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
Use

V->R

000

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

Datasheet

126

002-12337 Rev. AD
2025-07-14



o
512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8 V/3.0V Inflneon !

Registers

53.11 ECCODODODODOODO (EATV) (x1)

ECCOUD0U0U0DO (ERATV)DODOUODODOOO10/200000b0010b0b0ECCODODOO
OobodobobooeccobogooboooboboooboboouobbeccodbDeECCODO OO
HEN

0 106 ECCOODOODOO (x1)
Read/write
N = Non-volatile |Factory default
Bit number | Name Function V =Volatile (hex) Description
EATV[31.0] |ECCATP[31:0] |ECC 1-bit V->R 0x00000000 Description: The Address Trap Register
and 2-bit (ECCATP[31:0]) stores the ECC unit data
Error address where a 1-Bit/2-Bit error occurred
Address during a read operation. ECCATP[31:0] stores
Trap the ECC unit address of the first ECC error
Register 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 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

53.12 ECCOOOOODOOOOO (ECTV)(xL)

ECCO0DU0DODODbDO (ECTVVODUDO PORODO/OUODUODODOOLODUODODOOD1O//200D0
10 ecco0nboonog

O 107 ECCOOODODO (x1)

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

ECTV[15:0] |ECCCNT[15:0] |ECC 1-bitand2-bit |V->R 0x0000 Description: The ECCCNT[15:0] stores the

Error Count Register number of 1-bit/2-bit ECC errors occurred

during read operations since the last POR or
hardware/software reset.

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

Note Only one ECC 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
dataisread.

Note Once the count reaches OxFFFF, the
ECCCNTI[15:0] will stop incrementing

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

Selection Options: ECC Error Count

Dependency: N/A
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5313 [00O0OO0OO0OO00OCO (ASPO)(x1)

AspPOO O poASPOUODOOODDOOODOOO

O 108 O0O0oO0ooo00oo(x1)

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

ASPO[15:6] |RESRVD |Reserved for Future |N=>R/1 1111111111 This bit is Reserved for future use. This bit must
Use always be written/loaded to its default state.

ASPO[5] ASPRDP |Read Password N=>R/1 1 Description: The ASPRDP bit selects the Read
Based Password Mode Protection mode. Read Password
Protection Protection mode works in conjunction with
Selection Password Protection mode to protect all sectors
from Read/Erase/Program. Based on TBPROT
configuration bit (CFR1x[5]), either the top or
bottom sector is available for reading.

Selection Options:
0 =Read Password Protection Mode is enabled
1 =Read Password Protection Mode is disabled

Dependency: TBPROT (CFR1x[5])

ASPO[4] ASPDYB |Dynamic Protection| N =>R/1 1 Description: The ASPDYB bit selects whether all
(DYB) for all sectors DYB bits (sectors) are in the protected state

at power-up following power-up or hardware reset. DYB bits will
Selection 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

ASPOI[3] ASPPPB | Permanent N=>R/1 1 Description: The ASPPPB bit selects whether all
Protection (PPB) PPB bits are OTP making PPB sector protection
bits for all permanent.

sectors Note ASPPPB disables PPB erase transaction
programmability (ERPPB_0_0).

Selection

Selection Options:

0=PPB bitsare OTP

1 =PPB bits can be erased and programmed as
desired

Dependency: N/A

ASPO[2] ASPPWD | Password N=>R/1 1 Description: The ASPPWD bit selects the Password
Based Protection Mode. Password Protection mode
Protection protects all PPB bits till the correct password is
Selection 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],
CFR1N[7:2] and PWDO[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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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V
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Registers
0 108 gooooooooxyooa
Read/write
N = Non-volatile [Factory default
Bit number| Name [Function V =Volatile (binary) Description
ASPO[1] ASPPER | Persistent N=>R/1 1 Description: The ASPPER bit selects the Persistent
Protection Protection Mode. The Persistent Protection mode
Selection (ASPPER) protects the ASPO[15:0], CFR1x[6, 5, 4, 2],
(Register and CFR3x[3] registers from erase or program.
Protection ) )
Selection) Selection Options:
0 = Persistent Protection Mode is enabled
1 =Persistent Protection Mode is disabled
Dependency: N/A
ASPO[0] ASPPRM | Permanent N=>R/1 1 Description: The ASPPRM bit selects the
Protection Permanent Protection Mode. The Permanent
Selection Protection mode (ASPPRM) permanently protects
the PPB bits from erase or program. ASPPRM bit
should be programmed once all the PPB based
sector protec-tions 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
5.3.14 ASPOOOOO (PWDO) (x1)

ASPOODOOO (PWDO)UDODOODOODO

O 109 ooooo (x1)
Read/write Factory
N = Non-volatile| default
Bit number| Name Function V =Volatile (hex) Description
PWDO[63:0] | PASWRD[63:0] | Password N=>R/1 OXFFFFFFF | Description: The PASWRD[63:0] permanently stores a
Register FFFFFFFFF | 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
5.3.15 ASPPPBO OO OO (PPLV) (x1)

ASPPPBO OO OO (PPLV)O O PPBLCKO OO OO PPBO O

0 110 ASPPPBOODODOO (x1)
Read/write
N = Non-volatile | Factory default
Bit number] Name |Function V =Volatile (binary) Description
PPLV[7:1] |RESVRD |Reserved for V->R 0000000 This bit is Reserved for future use. This bit must
Future Use always be written/loaded to its default state.
PPLV[O] PPBLCK |PPB V->R/W 1, ASPO[2:1] Description: The PPBLCK bit is used to temporarily
Temporary protect all the PPB bits.
Protection ] )
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
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53.16 ASPPPBO O O OO (PPAV) (x1)

ASPPPBO O UODOO (PPAV)DUDOOUOOUODOPPBOOOODOODO

0 111 ASPPPBOOODODO (x1)
Read/write Factory
N = Non-volatile | default
Bit number| Name Function V = Volatile (binary) | Description
PPAV[7:0] PPBACS[7:0] |SectorBased |N->W/R 11111111 | Description: The PPBACS[7:0] bits are used to provide
gﬁaEiuPsrotection the state of the individual sector's PPB bit.

Selection Options:

FF = PPB for the sector addressed by the Read PPB
trans-action (RDPPB_4 _0) is 1, not protecting that
sector from program or erase operations

00 = PPB for the sector addressed by the Read PPB
trans-action (RDPPB_4 _0)is 0, protecting that sector
from program or erase operations

Dependency: N/A

53.17 ASPOOOCODOOOOOO (DYAV)(x)

ASPDYBO OO OO (byAvyU O O OOOoOoOoObyBOODOOOOO

O 112 ASPDYBO O O O O (x1)
Read/write Factory
N = Non-volatile | default
Bit number| Name Function V =Volatile (binary) | Description
DYAV[7:0] DYBACS[7:0] |Sector Based |V->R/W 11111111 | Description: The DYBACS[7:0] bits are used to provide
DYB Protection the state of the individual sector’s DYB bit.
Status
Selection Options:
FF = DYB for the sector addressed by the Read DYB
trans-action (RDDYB_4 _0) is 1, not protecting that
sector from program or erase operations
00 =DYB for the sector addressed by the Read DYB
trans-action (RDDYB_4_0) is 0, protecting that sector
from program or erase operations
Dependency: N/A
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5.3.18

0000000 (ATBN) (x1)

OOOoogooo@rBsNyybooooboboobooobobooooboboobobobouoobooo

0 113 Ooooooo (xl)
Read/write Factory
Bit N =Non-volatile |default
number Name Function V =Volatile (binary) |Description
ATBN[31:9] |STADR[22:0] |Starting Address |N->R/W 000000000 | Description: The STADR[22:0] bits set the starting
Selection where 000000000 | address from which the device will output the
AutoBoot will 00000 read data.
start reading data
from Selection Options: Address Bits
Dependency: N/A
ATBN[8:1] | STDLY[7:0] AutoBoot Read N ->R/W 00000000 | Description: The STDLY[7:0] bits specify the initial
Starting Delay delay (clock cycles) needed by the host before it
Selection 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 SPI/DPI/QPI
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 [N ->R/W 0 Description: The ATBTEN bit enables or disables the
Selection AutoBoot feature.
Selection Options:
0 = AutoBoot feature disabled
1 = AutoBoot feature enabled
Dependency: N/A
5.3.19 000000000 (SECV) (x1)

OOobooooooSecvyoobooooboooooo

O 114

OO0OD0O0O0D0O00 (x1)

Bit number

Name

Function

Read/write
N = Non-volatile
V =Volatile

Factory
default
(hex)

Description

SECV[23]

SECCPT

Sector Erase Count

Corruption Status Flag

V->R

0x0

Description: The SECCPT bit is used to
determine if the reported sector erase count is
corrupted and was reset.

Note If SECCPT is set due to count corruption, it
will reset 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 Erase
Count Value

V->R

0x000000

Description: The SECVAL[22:0] bits store the
number of times a sector has been erased.

Selection Options: Value

Dependency: N/A
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5.3.20

OO0 EnduranceFlexO OO O OO O (EFXX) (x1)

OO0 EnduranceFlexO OO DO ODOO ERXx)UODDOOOODOODOOOOO/OODODODOODO

O 115 000 EnduranceFlexO0 OO OOOOO0O00O 40 (x1)
Read/write Factory
N = Non-volatile| default
Bit number| Name Function V =Volatile (binary) | Description
EFX40[10:2] | EPTAD4[8:0] |EnduraFlex N=>R/1 111111111 | Description: The EPTAD4[8:0] bits define the 9-bit
Pointer 4 address of the beginning sector from where the long
Address retention / high endurance region is defined.
Selection
Selection Options: Pointer Address
Dependency: N/A
EFX40[1] ERGNT4 EnduraFlex N=>R/1 1 Description: The ERGNTA4 bit defines whether the
Pointer 4 based region is long retention or high endurance.
Region Type
Selection Selection Options:
0 = Long Retention Sectors
1 =High Endurance Sectors
Dependency: N/A
EFX40[0] EPTEB4 EnduraFlex N=>R/1 1 Description: The EPTEN4 bit define whether the wear
Pointer 4 leveling pointer is enabled/disabled.
Enable# ) )
Selection Selection Options:
0 =Pointer Address Enabled
1= Pointer Address Disabled
Dependency: N/A
O 116 000 EnduranceFlexO0 OO OOOOO0O0O 30 (x1)
Read/write Factory
N = Non-volatile| default
Bit number | Name Function V =Volatile (binary) | Description
EFX30[10:2] | EPTAD3[8:0] EnduraFlex N=>R/1 111111111 | Description: The EPTAD3[8:0] bits define the 9-bit
Pointer 3 Address address of the beginning sector from where the long
Selection retention / high endurance region is defined.
Selection Options: Pointer Address
Dependency: N/A
EFX30[1] ERGNT3 EnduraFlex N=>R/1 1 Description: The ERGNT3 bit defines whether the
Pointer 3 based region is long retention or high endurance.
Region Type ) ]
Selection Selection Options:
0 = Long Retention Sectors
1 =High Endurance Sectors
Dependency: N/A
EFX30[0] EPTEB3 EnduraFlex N=>R/1 1 Description: The EPTEN3 bit define whether the wear
Pointer 3 leveling pointer is enabled/disabled.
Enable# ) ]
Selection Selection Options:
0 = Pointer Address Enabled
1=Pointer Address Disabled
Dependency: N/A
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0 117 000 EnduranceFlexO0 OO OOOOO0O0O 20 (x1)
Read/write Factory
N =Non-volatile| default
Bit number |Name Function V =Volatile (binary) | Description
EFX20[10:2] |EPTAD2[8:0] EnduraFlex N=>R/1 111111111 | Description: The EPTAD2[8:0] bits define the 9-bit
Pointer 2 Address address of the beginning sector from where the
Selection long retention / high endurance region is defined.
Selection Options: Pointer Address
Dependency: N/A
EFX20[1] ERGNT2 EnduraFlex N=>R/1 1 Description: The ERGNT2 bit defines whether the
Pointer 2 based region is long retention or high endurance.
Region Type ) ]
Selection Selection Options:
0 = Long Retention Sectors
1 =High Endurance Sectors
Dependency: N/A
EFX20[0] EPTEB2 EnduraFlex N=>R/1 1 Description: EPTEN2 bit define whether the wear
Pointer 2 leveling pointer is enabled/disabled.
Enable#
Selection Selection Options:
0 = Pointer Address Enabled
1=Pointer Address Disabled
Dependency: N/A
0 118 000 EnduranceFlexO0 OO OOOOO0O0O0O 10 (x1)
Read/write Factory
N = Non-volatile| default
Bit number | Name Function V =Volatile (binary) | Description
EFX10[10:2] |EPTAD1[8:0] EnduraFlex N=>R/1 111111111 | Description: The EPTAD1[8:0] bits define the 9-bit
Pointer 1 Address address of the beginning sector from where the
Selection long retention / high endurance region is defined.
Selection Options: Pointer Address
Dependency: N/A
EFX10[1] ERGNT1 EnduraFlex N=>R/1 1 Description: The ERGNTL1 bit defines whether the
Pointer 1 based region is long retention or high endurance.
Region Type
Selection Selection Options:
0 = Long Retention Sectors
1 =High Endurance Sectors
Dependency: N/A
EFX10[0] EPTEB1 EnduraFlex N=>R/1 1 Description: The EPTEN1 bit define whether the
Pointer 1 wear leveling pointer is enabled/disabled.
Enable# ) )
Selection Selection Options:
0 = Pointer Address Enabled
1 =Pointer Address Disabled
Dependency: N/A
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O 119

000 EnduranceFlexOOOOODODO (OO 0)(x1)

Bit number]

Name

Function

Read/write
N =Non-volatile
V =Volatile

Factory default
(binary)

Description

EFX00[1]

GBLSEL

All Sectors based
Region type
Selection

N=>R/1

1

Description: The GBLSEL bit defines whether
all sectors are 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
Enable Selection

N=>R/1

Description: The WRLVEN bit enables/disables the
wear leveling feature.

Selection Options:
0 =Wear Leveling Disabled
1=Wear Leveling Enabled

Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash
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Transaction table

Infineon

6 oooood

6.1 HYPERBUS™[I O O 0O O
O 120 HYPERBUS™ O O O
Transaction name | Description Cycles
RDMARY_1 0 Read transaction allows reading out the memory array data at the given address and places | 1
it on DQ[7:0].
ENSPIM_3 0 Enter SPI transaction changes the device interface from HYPERBUS™ to Legacy (x1) SPI. 3
SRASOE_1 0 Software Reset / ASO Exit transaction returns the device to reading memory array data |1
mode when device is in ASO. It also clears SR0[5,4,3,1,0] when the device is not busy or is in
the middle of a transaction sequence or in an ASO.
ENTDPD 3 0 Enter Deep Power Down Mode transaction moves the device in the lowest power 3
consumption mode.
RDVSTR_2 0 Read Status Register transaction allows the Status Register contents to be read with data |2
placed on DQ[7:0].
CLVSTR_1 0 Clear Status Register Failure Flags transaction resets all failure flags being reported. 1
PRNPOR_4 0 Program Non-volatile POR Timer Register transaction programs into the 16-bit POR 4
Time Register the value which is multiplied by tPOR_CK (25 to 42 pus) to define the length
of extension to the RSTO# pulse beyond tVCS with data placed on DQJ[7:0].
RDNPOR_4 0 Read Non-volatile POR Timer Register transaction allows reading the contents of the 16- | 4
bit POR Time Register and places it on DQ[7:0].
PGVINC 4 0 Program Volatile Interrupt Configuration Register transaction programs the 16-bit 4
Interrupt Configuration Register with data placed on DQ[7:0].
RDVINC_4 0 Read Volatile Interrupt Configuration Register transaction allows reading the contents of |4
the 16-bit Interrupt Configuration Register and places it on DQ[7:0].
PGVINS_4 0 Program Volatile Interrupt Status Register transaction programs the 16-bit Interrupt 4
Status Register with data placed on DQ[7:0].
RDVINS_4_0 Read Volatile Interrupt Status Register transaction allows reading the contents of the 16- |4
bit Interrupt Status Register and places it on DQ[7:0].
PGVCR1_4 0 Program Volatile Configuration Register 1 transaction programs the 16-bit Volatile 4
Configu-ration Register 0 with data placed on DQ[7:0].
PGVCR2_4 0 Program Volatile Configuration Register 2 transaction programs the 16-bit Volatile 4
Configu-ration Register 1 with data placed on DQ[7:0].
RDVCR1_ 4 0 Read Volatile Configuration Register 1 transaction allows reading the contents of the 16- |4
bit Volatile Configuration Register 0 and places it on DQ[7:0].
RDVCR2_4 0 Read Volatile Configuration Register 2 transaction allows reading the contents of the 16- |4
bit Volatile Configuration Register 1 and places it on DQ[7:0].
PGNCR1_4_0 Program Non-volatile Configuration Register 1 transaction programs the 16-bit Non- 4
volatile Configuration Register 0 with data placed on DQ[7:0].
PGNCR2_4_0 Program Non-volatile Configuration Register 2 transaction programs the 16-bit Non- 4
volatile Configuration Register 1 with data placed on DQ[7:0].
ERNC12_3 0 Erase Non-volatile Configuration Registers 1 and 2 transaction erases the contents of the |3
two 16-bit Non-volatile Configuration registers (0, 1).
RDNCR1 4 0 Read Non-volatile Configuration Register 1 transaction allows reading the contents 4
of the 16-bit Non-volatile Configuration Register 0 and places it on DQ[7:0].
RDNCR2_4 0 Read Non-volatile Configuration Register 2 transaction allows reading the contents 4
of the 16-bit Non-volatile Configuration Register 1 and places it on DQ[7:0].
PGWORD_4 0 Program Word transaction programs the data word (0's) supplied on DQ[7:0] in the addressed | 4
memory array.
LDBUFR_6_0 Load Write Buffer transaction loads up to 256/512 bytes of data (0's) supplied on DQ[7:0]in |6
the write buffer.
PGBFCM_1_0 Program Write Buffer Confirm transaction tells the device to program the data loaded into | 1
the write buffer into the addressed memory array.
RSTWBA_3_0 Reset Write to Buffer Abort transaction resets the Write Buffer Abort Status Flag (WRBFAB - |3
STRV[3]) and Programming Error Status Flag (PRGERR - STRV[4]) in the Status Register.
ERCHIP_6_0 Erase Chip transaction sets all bits to 1 (all bytes are FFh) inside the entire flash memory array. | 6
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ERSCTR 6 0

Erase Sector transaction sets all the bits of an addressed 256KB sector or a 4KB sector to 1

(all bytes are FFh).

BLKCHK_1_0

Blank Check transaction confirms if the selected Flash Memory Array sector is fully
erased. ERSERR (STRV[5]- Bit 5 of the Status Register) will be cleared to 0 if the sector is
erased and set to 1 if not erased.

EVERST 1 0

Evaluate Erase Status transaction verifies that the last erase operation on the addressed

sector was completed successfully. f the selected sector was successfully erased the SESTAT

(STRVI[5]-Bit 0 of the Status Register) is set to 1.

SPERSE_1 0

Suspend Erase transaction allows the system to interrupt an erase operation.

RSERSE_1 0

Resume Erase transaction allows the system to resume an erase operation.

SPPROG_1 0

Suspend Program transaction allows the system to interrupt a program operation.

RSPROG_1 0

Resume Program transaction allows the system to resume a program operation.

IDSFEL_3_1

IDSFE2_1 1

RDIDSF_1 1

ASOEXT 11

ASO
Device ID
Unique
ID SFDP

ID/Unique ID/SFDP ASO Entry 1 transaction allows reading Device
ID, Unique ID and SFDP parameters. This entry transaction uses the
Sector Address (SA) in the command to determine which sector will
be overlaid.

Wk k||~

ID/Unique ID/SFDP ASO Entry 2 transaction allows reading Device
ID, Unique ID and SFDP parameters. This entry transaction uses the
Sector Address (SA) in the command to determine which sector will
be overlaid.

Read ID/Unique ID/SFDP transaction allows reading the Device ID,
Unique ID and SFDP parameters at the given address and places it on
DQ[7:0].

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.

SSRENT 3_1

RD_SSR 1 1

PG_SSR 4 1

LDBSSR_5_1

PGCSSR_1_1

RSWSSR_3 1

ASOEXT 1 1

ASO SSR

SSR ASO Entry transaction allows accessing the SSR. This entry
trans-action uses the Sector Address (SA) in the command to
determine which sector will be overlaid.

Read SSR transaction allows reading the SSR data at the given
address and places it on DQ[7:0].

Program SSR Word transaction programs the data word (0's) supplied
on DQ[7:0] in the addressed SSR.

Load SSR Buffer transaction loads up to 256/512 bytes of data (0's)
supplied on DQ[7:0] in the write buffer.

Program SSR Buffer Confirm transaction tells the device to
program the data loaded into the write buffer into the addressed
SSR.

Reset Write to Buffer Abort transaction resets the Write Buffer Abort
Status Flag (WRBFAB - STRV[3]) in the Status Register.

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.

ASPENT 3 1

PGOASP_2_1

RDOASP_1_1

ASOEXT 1 1

ASO
Advanced Sector
Protection

Advanced Sector Protection ASO Entry transaction allows
accessing the Advanced Sector Protection Configuration Register.
This entry transaction does not use a sector address from the entry
transaction to overlay. The ASP Configuration Register appears at
word location 0 in the device address space.

Program One-Time-Programmable Advanced Sector Protection
Register transaction programs the 16-bit OTP ASP Configuration
Register with data placed on DQ[7:0].

Read One-Time-Programmable Advanced Sector Protection
Register transaction allows reading the contents of the 16-bit OTP
ASP Configu-ration Register using device address 0 and places it on
DQ[7:0].

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.
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PWDENT 3 1

PGNPWD 2 1

RDNPWD_1 1

ULNPWD_7_1

ASOEXT 11

ASO Password

Password ASO Entry transaction allows accessing the 64-bit
password. This entry transaction does not use a sector address from
the entry trans-action to overlay. The Password appears at word
locations 0 to 3 in the device address space.

Program Non-volatile Password transaction programs the 64-bit
Password with data placed on DQJ[7:0].

Read Non-volatile Password transaction allows reading the contents
of the 64-bit Password using device address 0 to 3 and places it on
DQI[7:0].

Unlock Non-volatile Password transaction allows entering the 64-bit
Password on DQ[7:0] to unlock the device for access.

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.

PPBENT 3 1

PGNPPB 2 1

ERNPPB_2 1

RSWPPB_3 1

RDNPPB_1 1

PRTSTS 2 1

ASOEXT 1 1

ASO Persistent
Protection Bits

Persistent Protection Bits ASO Entry transaction allows accessing
the Persistent Protection bits (PPB) associated with sectors. This entry
trans-action does not use a sector address from the entry transaction
to overlay. The PPB bit for a sector appears in bit 0 of all word
locations in the sector.

Program Non-volatile Persistent Protection Bits transaction
programs the PPB bit corresponding to a sector with data placed on
DQ[7:0]. The PPB bit for a sector appears in bit 0 of all word locations
in the sector.

Erase Non-volatile Persistent Protection Bits transaction erases all
the PPB bits.

Reset Write to Buffer Abort transaction resets the Write Buffer
Abort Status Flag (WRBFAB - STRV[3]) in the Status Register caused
by a PPB program failure.

Read Non-volatile Persistent Protection Bits transaction allows
reading the PPB bit corresponding to a sector and places it on
DQ[7:0]. The PPB bit for a sector appears in bit 0 of all word locations
in the sector.

Sector Protection Status transaction provides the protection status

of the addressed sector. Data out during a SA Protection Status Read
indicates whether the indicated sector is protected in bits 0-2:

Bit 0 - Indicates whether the indicated sector is protected (0 =

protected, 1 = unprotected).

Bit 1 — Protected using the sector’s DYB bit (0 = protected, 1 =
unprotected). Bit 2 — Protected using the sector’s PPB bit (0 = protected,
1 =unprotected). Bits 3 through 15 are all 1s.

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.

PPLENT 3 1

CLVPPL 2 1

RDVPPL 1 1

ASOEXT 11

ASO PPB Lock

Persistent Protection Lock ASO Entry transaction allows accessing
the global Persistent Protection Lock bit. This entry transaction does
not use a sector address from the entry transaction to overlay. The
global Persistent Protection Lock bit appears in bit 0 of all word
locations in the device.

Clear Volatile Persistent Protection Lock transaction clears the
global Persistent Protection Lock bit.

Read Volatile Persistent Protection Lock transaction allows
reading the global Persistent Protection Lock bit and places it on
DQ[7:0]. The PPL bit appears in bit 0 of all word locations in the
sector.

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.
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DYBENT 3 1

STVDYB 2 1

CLVDYB_2 1

RDVDYB_1_1

PRTSTS_2_ 1

ASOEXT 11

ASO Dynamic
Protection
Bits

Dynamic Protection Bits ASO Entry transaction allows accessing the
Dynamic Protection bits (DYB) associated with sectors. This entry
trans-action does not use a sector address from the entry transaction
to overlay. The DYBB bit for a sector appears in bit 0 of all word
locations in the sector.

Set Volatile Dynamic Protection Bit transaction sets the DYB bit
corre-sponding to a sector with data placed on DQJ[7:0]. The DYB bit
for a sector appears in bit 0 of all word locations in the sector.

Clear Volatile Dynamic Protection Bit transaction clears the DYB bit
corresponding to a sector with data placed on DQ[7:0]. The DYB bit
for a sector appears in bit 0 of all word locations in the sector.

Read Volatile Dynamic Protection Bit transaction allows reading the
DYB hit corresponding to a sector and places it on DQ[7:0]. The DYB bit
for a sector appears in bit 0 of all word locations in the sector.

Sector Protection Status transaction provides the protection status

of the addressed sector. Data out during a SA Protection Status Read
indicates whether the indicated sector is protected in bits 0-2:

Bit 0 - Indicates whether the indicated sector is protected (0 =

protected, 1 = unprotected).

Bit 1 — Protected using the sector’s DYB bit (0 = protected, 1 =
unprotected). Bit 2 — Protected using the sector’s PPB bit (0 = protected,
1 =unprotected). Bits 3 through 15 are all 1s.

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.

ECCENT 3_1

RDECST 1 1

RDADTL 2 1

RDADTU_2_1

RDCONT 2 1

CLRECC 1 1

ASOEXT 11

ASO Error
Correction Codes

Error Correction (ECC) ASO Entry transaction allows accessing the
error correction action (ECC status) of any half-page of the Flash
Memory Array.

Read Error Correction (ECC) Status transaction provides the ECC
Status value for the addressed half-page on DQ[7:0]. A single word of
status is displayed at any word location within a half-page.

Read Address Trap Register Lower Word transaction provides the
lower 16-bits of the error correction action (ECC) related address value
stored in the Address Trap Register (32-bits) on DQ[7:0].

Read Address Trap Register Upper Word transaction provides the
upper 16-bits of the error correction action (ECC) related address value
stored in the Address Trap Register (32-bits) on DQ[7:0].

Read ECC Count Value Register transaction provides the ECC count of
th number of error correction actions on DQ[7:0].

Clear ECC Error Status Failure Flags transaction resets all failure
flags and interrupts being reported.

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.

ICRCEN_3 1

RDICRC 1 1

ASOEXT 1 1

ASO Interface CRC

Interface CRC Register ASO Entry transaction allows accessing the
contents of the Interface CRC Register. Exiting Interface CRC Register
ASO clears the Interface CRC Register.

Read Volatile Interface CRC Register transaction provides the
contents of the Interface CRC Register on DQ[7:0]. Addresses 0x00
and 0x01 define the lower and upper 16-bit Interface CRC Register
values.

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.
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DICREN_3_1

LDSTAD_1 1

LDENAD 1 1

SP DIC 11

RDCMRY 1 1

RS_DIC 1 1

RDDICL 2 1

RDDICU_2 1

ASOEXT 11

ASO Data Integrity
CRC

Data Integrity CRC Register ASO Entry transaction allows accessing
the Data Integrity CRC check-value. While the Data Integrity CRC
calculation is not suspended the Data Integrity CRC ASO overlays the
entire flash memory array. When the CRC calculation is suspended
the flash memory array is visible for reading.

Load Start Address transaction loads the Data Integrity CRC beginning
address location.

Load End Address transaction loads the Data Integrity CRC ending
address location.

Suspend Data Integrity CRC transaction allows the system to
interrupt the Data Integrity CRC calculation operation.

Read Memory Array during Data Integrity CRC suspend
transaction allows reading out the memory array data at the given
address and places it on DQ[7:0].

Resume Data Integrity CRC transaction allows the system to resume
the suspended Data Integrity CRC calculation operation.

Read Data Integrity CRC Register Lower Word transaction provides
the lower 16-bits of the Data Integrity CRC check-value on DQ[7:0].

Read Data Integrity CRC Register Upper Word transaction provides
the upper 16-bits of the Data Integrity CRC check-value on DQ[7:0].

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.

ATBNEN_3 1

PGNATB_2_1

RDATBN_1 0

ASOEXT 1 1

ASO AutoBoot

AutoBoot Non-volatile Register ASO Entry transaction allows
accessing the AutoBoot Register. This entry transaction does not use
a sector address from the entry transaction.

Program Non-volatile AutoBoot Register transaction programs the
programs the 16-bit Non-volatile AutoBoot Register with data placed
on DQ[7:0].

Read Non-volatile AutoBoot Register transaction allows reading
the contents of the 32-bit Non-volatile AutoBoot Register and
places it on DQ[7:0]. Addresses 0x00 and 0x01 define the lower and
upper 16-bit AutoBoot Register values.

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.

SECTEN 3_1

LDSRAD_2 1

RDSECV_1 0

ASOEXT 11

ASO Sector
Erase Count

Sector Erase Count Volatile Register ASO Entry transaction allows
accessing the Sector Erase Count Register. This entry transaction
does not use a sector address from the entry transaction.

Load Sector Address transaction loads the sector address whose
erase count is desired.

Read Volatile Sector Erase Count Register transaction allows
reading the contents of the 16-bit Volatile Sector Erase Count
Register and places it on DQ[7:0].

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.
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ENX_EN 3 1

PGOENX_2 1

RDOENX_1 1

ASOEXT 11

ASO EnduraFlex

EnduraFlex Pointer Selection (Partitions) One-
Time_Programmable Register ASO Entry transaction allows
accessing the EnduraFlex Pointer registers. This entry transaction does
not use a sector address from the entry transaction.

Program One-Time-Programmable EnduraFlex Registers [4:0]
trans-action programs the One-Time-Programmable EnduraFlex

registers [3:0] with data placed on DQ[7:0]. Addresses 0x00, 0x01,

0x02, 0x03, 0x04 define the four EnduraFlex Register values.

Read One-Time-Programmable EnduraFlex Registers [4:0]
transaction reads the One-Time-Programmable EnduraFlex registers
[3:0] and places it on DQ[7:0]. Addresses 0x00, 0x01, 0x02, 0x03, 0x04
define the four Endur-aFlex Register values.

ASO Exit transaction returns the device to reading memory array
data mode when device is in an ASO. If any of the ASO Entry
commands were issued, an ASO Exit command must be issued to
reset the device into Read mode.
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RsTweA 30 | oot | (AMAX12] | asn | Ot | qawiaxaz) | ossh | | qaviaxo) | Fon ; ] ] ; ; ; )
"bX} || 555h "b¥} || 240h o}
DALO] | oot | DALY 0oL | DALLOI| 0oL | DALLOI| 0oL | DALLOI| oo | DALLOI|
ERCHIP_6.0 | 001b | {AMAX12] | aan | o' | {IAMAX12] | ssh | Opb | (AMAX1Z] | gon | Op' | {[AMAX12] | aan | °pT | {AMAX12] | ssh | °pf | {AMAX1Z] | 10n | -
"bX} || 555h "b¥} || 248h "bX} || 555h "bX} || 555h "bXy || 248h "b¥y || 555
. , , , , DAILO] |
DA[LO] | oot | DAILOLI oot | DAILOI oot | DAILOI oot | DAILOLI 001 | Sec addr
ERSCTR 6 0 | 001b | {[AMAX:12] AAh b | IAMAX:1Z] 55h b | [AMAX:12] 80h b | {[AVMAX:12] AAh p | [[AMAX:12] 55h b | [AMAXAMI 30h -
"bX} || 555h "b¥} || 248h "bX} || 555h "bX} || 555h "bXy || 248h M
DALO] |
Sec_addr
BLKCHK_1.0 | oot | 2658000 | o ; ; ; ; ; ; ; ;
N] | 555h
DALO] |
Sec_addr
EVERST_1.0 | ootb | ifredll | Don ; ; ; ; ; ; ; ;
N] /555
DALO] |
SPERSE_1 0 | 00lb {[Al\él)A)}(:O] Boh . ; ] . ) . ) )
"bX
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Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles
First Second Third Fourth Fifth Sixth Seventh
7) 5 = 7} = = 7} = —_ o = —_ %) = —_ o = —_ Iy —_ —
< 29 S < g S g < g Sg < g Sq < Qg Sq < Qg Sq < Qg8 S
. . < o R~ = . < o ~ = . < o ~ = . < o ~ = . < o ~ = . < o ~ = . < S R~ =
Transaction | % | %5 | 58 | 3| I8 |58 |E| 2 |58 || 28 |88 (3| I |8 || & |8 |E| I | o8
name S o< a S o< a S o< a S o< a S o< a S o< a S o< a
DA[LO] |
RSERSE_1.0 | 00lb | {[AMAXQ] 30h ; ; ; ; ; ] ) ;
bX)
DA[LO] |
SPPROG_1.0 | 001b | {[AMAXQ] 51h - - -
bx)
DALLO] |
RSPROG_1 0 | 001b | {[AMAXO] 50h ; ; ; . . ) ; ;
bX)
DA[LO] | 001 | DALLOL| 001 | DAILO]
IDSFEL3_1 | 00lb | {JAMAX12] | ash | ° " | {AMAX12] | ssh | " | {AMAX12] | goh ; ; ; ; ] ) ) ;
"bX} || 555h "bX} || 2A8h "bX} || 555h
DA[LO] |
IDSFE2_ 1 1 | 00tb | {[AMAX12] | o8h ; ; ) ) . . . .
"bX} || 555h
DA[LO] |
RDIDSF 1.1 | 101b RDA R;’l—;'g]ta ; ; . . } ; ) .
[AMAX0] :
DA[LO] |
ASOEXT_1.1 | 001b | {[AMAXQ] Foh ; ; ; ; ; ] ) ;
"bX)
DA[LO] | oo | DAILOY 001 s[):c[lgc]jgr
SSRENT 3 1 | 001b | {[AMAX:12] | Aah {AMAX:12] | 55h _a gsh ; ; ; ; ) ) ; ;
"0} | 555h B | by 28 b | [AMAXAMI
N] || 555h
DA[LO] |
RD_SSR 11 | 10lb RDA R?l_sq(f;l]ta ; ; ] ) ; ; ) .
[AMAX0] :
DA[LO] | DA[LO] | DA[LO] | DA[LO] |
Pe_ssR41 | oot | AMAX1Z) | aan | | gawaxiz | ossh | O | qawiaxiz) | aon | | pradar P[ffg,gia . . . . ) .
"bX} || 555h "bX} || 2A8h "bX} || 555h [AMAX:0] :
. , DALLO] | DA[LO] | , .
DA[L0] || DA[L0] || DA[LO]|| | Pr_dat DA[LO]|| | Pr_dat
LDBSSR 5.1 | 001b | {[AMAX12] | Aah Ogl (AMAX:12] | s5h 081 [im;ml 25h Ogl [f\eMCKf(‘_‘i‘,ul wd_cnt Ogl WBL a Ogl WEL 2 )
"bX} | 555h "bX} || 2AAD N] N [AMAX:0] [15:0] [AMAX:0] [15:0]
DA[LO] |
Sec_addr
PGCSSR_11 | 001b | payaviawy | 29n ; ; ; . . ) ; ;
N]
DALLO] | 001 | DALLOT]] 001 | DALLOI|
RSWSSR_3_1 | 0oib | {[AMAX12] | Ash | “\% | {[AMAX12] | s5h | Ot | {IAVAXO] | Foh ; ; ; ; ; ; . .
b} || 555h "bX} || 244h bX}
DALLO] |
ASOEXT 1.1 | 001b | {[AMAX.O] Foh ; ; ; . . ) ; ;
"bX)
DA[LO] | 001 | DALLOL| 001 | DAILO]
ASPENT 31 | 0olb | {IAMAX12] | aah | ")t | {AMAX12) | ssh | O | {IAMAX12] | 40n ; ; ; ; ; ] ) ;
"bX} || 555h "bX} || 2A8h "bX} || 555h
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Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles
First Second Third Fourth Fifth Sixth Seventh
) 5 = 7} = = 7} = = 7} = —_ o = —_ o = —_ Iy —_ —
< 29 S < g S g < g Sg < g Sq < Qg Sq < Qg Sq < Qg8 S
- N < o ~ = Ny < o ~ = Ny < o ~ = < o ~ = N < o ~ = N < o ~ = N < S I~ =
Transaction | 5 | 35 | G8 || 35 |98 |S| 38 |98 |%| 28 |98 |%| 3B |9E|E| 3B |S8|5| 33 | o8
name S o< o S o< [a] S o< [a] S o< [a] S o< [a] S o< [a] S o< o
DA[L:0] || DA[L:0] ||
PGOASP 2. 1 | 00lb | ({[AMAX(Q] AOh 081 {AMAX:0] P[’l—g_gfa . . . . . . . .
o o ;
DA[L:0] ||
RDOASP 1.1 | 101b | [{AMAXQ] R‘[il-s‘?g]ta ) ] )
o) ;
DA[L0] ||
ASOEXT 1.1 | 001b | {[AMAX(Q] Foh . . . . . . . .
'bX}
DA[L:0] || oo | DALLO| o1 | DAILOIl
PWDENT 3_1 | 00ib | {[AMAX12] | Aah b | (AMAX12] | 55 b | [AMAX12] | 6o . . i - . . . .
"bX} || 555h "b} || 2AAh "bX} || 555h
DA[L:0] ||
DA[L:0] || oor | {[AMAX2] | P_PWD
PGNPWD_2 1 | 00lb | {[AMAX.0] Adh b "bX}| Xi50] . . . . . . . .
'bX} {PSWD
Addr[1:0]}
DA[L:0] ||
{[AMAX:2]
RONPWD_11 | 1o1b | ‘b |Rddata - - . . . . . .
pswp | [150]
Addr[1:0]}
DA[L0] || DA[L:0] || DA[L0] || DA[L0] || DA[L0] || DA[LO] || DA[LO] ||
UNPWD 71 | ootb | (AMAXZ] | asn | Ot | (awaxa) | ooan | Ot | awaca) | FROD | Ot amaxzy | EWOL | O ey | BWBR | O | gawaxg) | BRRS | OO | amax2) | oon
‘bX} || {On} "bX} Il {Oh} "bX} [l {Oh} ) ‘bX}|I{1h} ) ‘bX}|I{2h} ’ "bXHI{3n} ) "bX} [l {oh}
DA[L0] ||
ASOEXT_1.1 | 001b | {[AMAX(Q] Foh - . i - . . . .
'bX}
DA[L0] || 001 | DAILOLI o1 | DAILO]]I
PPBENT 3 1 | 001b | {IAMAX:12] | AAh b | ((AMAX12] | 55 b | (AMAX12] | con - - . . . . . .
"bX} || 555h 'b} || 2AAh "bX} || 555h
DALLOL 001 | Soc oo
PGNPPB_2_1 | 001b {[A!\il)/;\()}(.o] ACh b | pvacamr | o0 - - . . . . . .
N]
DA[L0] || 001 | DAILOLI
ERNPPB_2_1 | 001b | {[AMAX(Q] 80h b | ((AMAX12] | 30n . . . . . . . .
'bX} "bX} || 000h
DA[L0] || 001 | DAILOL| o1 | DALLO]
RSWPPB 3 1 | 001b | {[AMAX12] | Aah b | {[AMAX12] | 55 b | [AvMAXQ] | Fon - - . - - . . .
"bX} || 555h 'b} || 2AAh 'bX}
DA[L:0] ||
Sec_addr | Rd_data
RONPPB_LL | 101b | piisoavi | [15:0) . - . . . . . .
N]
DALO] | 101 s%i[lé(ggllr Rd_dat
PRTSTS_2. 1 | 001b {[A[\g/)%(.o] 60h b | [AvmcAm | 21501 - . i - . . . .
N]
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Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles
First Second Third Fourth Fifth Sixth Seventh
o = — o = — o = — I = —_ o — —_ iry — —_ Iry — —
< 29 S < g S g < g Sg < g Sq < Qg Sq < Qg Sq < Qg8 S
. . < o R~ = . < o ~ = . < o ~ = . < o ~ = . < o ~ = . < o ~ = . < S R~ =
Transaction | § | 5 | 58 | 3| I8 |98 || 28 |98 | 3| 38 |98 || =8 |98 |%| 38 |98 || =8 | o8
name S o< o S o< [a] S o< [a] S o< [a] S o< [a] S o< [a] S o< o
DA[L:0] ||
ASOEXT_1_1 001b | {[AMAX:O0] FOh - - - N - B B B
'bX}
DA[L:0]]| 001 DA[1:0]]| 001 DA[1:0]]|
PPLENT 3.1 | 001b | {[AMAX:12] AAh b | {AMAX:12] 55h b | {IAMAX12] | 50n N - B
"X} | 555h "bx} | 2AAh "X} | 555h
DAL0] || o1 | DAILOl
CLVPPL 2.1 | 00l1b | {[AMAXQ] AOh p | {TAMAXQ] 00h - - - - - B B N
"bx} "bX}
DA[L:0] ||
ROVPPL 1.1 | 101b | {fAMAXO] R([il_gg]ta ; ) . . . . . .
"B} X
DA[L:0] ||
ASOEXT_1_1 001b | {[AMAX:(] Foh - - - - B - B N
'bX}
DALO] || o1 | DAILOI o1 | DALLOT]|
DYBENT_3_1 001b | {[AMAX:12] AAR b | {AMAX:12] 55h b | [AMAX12] EOh - - - B - - B N
'bX} || 555h "bX} || 2AAh "bX} || 555h
o | 2l oo | secaddr |
STVDYB_2_1 001l ! AO . 00l - - - - - B B N
= by} b [AM/;\\IX.AMI
I
DA[L:0
CLVDYB 2.1 | 00lb {[E/ﬁ\l{/llAg(]Al] non | OO Sec[—a‘}‘ljlr 0th - - - - - ; ; ;
= by} b [AM/;\\IX:AMI
I
DALO] ||
Sec_addr | Rd_data
RDVDYB_1_1 101b | Gycamt | [15:0] - - - - - - B N
N]
DALO] | 101 s%i[lé(ggllr Rd_dat
PRTSTS_2 1 | 001b | {[AMAXQ] 60h b | [AMAcAMi | 2501 - - - - - B B N
DY} :
N]
DALO] ||
ASOEXT_1_1 001b | {[AMAX:(] Foh - - - - B - B N
"bx}
DA[L:0]]| 001 DA[L:0]]| 001 DA[1:0]]|
ECCENT_3_1 | 001b | {[AMAX12] AAh b | {AMAX:12] 55h b | {IAMAX12] | 75h - - - - B - B N
"bX} || 555h "bX} || 2AAh "bX} || 555h
DA[LO]||
RDECST 11 | 101b RDA R?E‘_’g]ta ; ; . . } ; ) .
[AMAX:0] :
DA[L:0] || 101 | DPAILOI|| | Rd_dat
RDADTL_2_1 001b | {[AMAXO] 60h b | {AMAXZ] a0 B - B B B N B B
"X} "bX} || {00b} [25:0]
DA[L0] || 101 | DAILOI|| | Rd_dat
RDADTU 2.1 | 001b | {[AMAXQ] 60h b | {[AMAX:2] a0 - - N N N B B B
"X} "bX} || {01b} [15:0]

a|ge) uonoesuel |

AQ'E/A8'T ‘BepIalul ' SNGYIdAH
YSeld wd3dNIS A9 T/dIN ¢TS

uoaulju

e



¥1-L0-G20¢

Jasyseleq

T

av 'Asy LEECT-C00

O 121

HYPERBUS™O OO O O O O

Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles
First Second Third Fourth Fifth Sixth Seventh
: o Sg : gy Sg : gy Sg ,u:" gy Sy '§ oy Sy '§ oy Sy '§ Sy Sg
- < o ~ = < o ~ = < o ~ = Ny < o ~ = N < o ~ = N < o ~ = N < S I~ =
Transaction | 5 | 35 | 58 |S| 35 |98 |S| 38 |98 |%| 38 |98 |3| 3B |S9E|E| 3B |85 | 38 | o8
name S o< o S o< [a] S o< [a] S o< [a] S o< [a] S o< [a] S o< o
DA[L0] || 101 | DALOIl | Rd_dat
RDCONT_2_1 001b | {[AMAX:O0] 60h b | {AMAXZ] a0 - - - - - - . B
b} 'bX} || {10b} [15:0]
DA[L:0] ||
CLRECC_1_1 001b | {[AMAX:0] 50h - - B
'bX}
DAL0] ||
ASOEXT_1_1 001b | {[AMAX:0] Foh - - - - B - . N
"bx}
DA[1:0] ]| 001 DA[1:0]]| 001 DA[L:0] ||
ICRCEN_3 1 001b | {[AMAX:12] AAh p | {[AMAX12] 55h b | {[AMAX12] 76h - - - - - - . B
"bX} || 555h "bX} || 2AAh "bX} || 555h
DA[L0]|| | Rd_data | g | DA[L0]|| | Rd_dat
RDICRC_1_1 101b | {[AMAX:2] 0 b | {AMAXZ] al - - - - B B . N
X} [I{o0b} | [15:0] DYI{0tb} | {31:16]
DAL0] ||
ASOEXT_1_1 001b | {[AMAX:0] Foh - - - - B - . N
"bx}
DA[1:0]]| 001 DA[1:0]]| 001 DA[L:0] ||
DICREN_3_1 001b | {[AMAX:12] AAh p | {[AMAX12] 55h b | {[AMAX12] 78h - - - - - - . B
"bX} || 555h "bX} || 2AAh "bX} || 555h
DA[L0] |
Start_addr
LDSTAD_1_1 001b [AMAXCAMI C3h - - - - - - . B
N]
DA[L:0] ||
End_addr
LDENAD_1_1 001b [AMAXAWI 3ch - - - - - - . B
NJ
DA[L:0] ||
SP_DIC 1.1 001b | {[AMAXO] co - - - - B - . N
'bX}
DA[LO] |
RDCMRY 1.1 | 101b RDA R?l—s‘%'g]ta ; ; . . } ; ) .
[AMAX.0] :
DA[L:0] ||
RS_DIC_1_1 001b | {[AMAX:O0] c1 - - - - - - . B
b}
DAL0] || 101 | DAILOIl | Rd_dat
RDDICL_2_1 001b | {[AMAX.(] 60h b | {AMAX2] a0 - - - - B B . N
"X} D{ooe | [150]
DALO] || 101 | DAILOI| | Rd_dat
RDDICU_2_1 001b | {[AMAXO] 60h b | {[AMAX:2] a0 - - B _ _ N B B
'bX} 'bX} || {01b} [15:0]
DA[L:0] ||
ASOEXT_1_1 001b | {[AMAX:O0] Foh - - - - - - . B
b}
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Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles Bus cycles
First Second Third Fourth Fifth Sixth Seventh
o = — o = — o = — I = —_ o — —_ iry — —_ Iry — —
< 29 S < g S g < g Sg < g Sq < Qg Sq < Qg Sq < Qg8 S
. . < o R~ = . < o ~ = . < o ~ = . < o ~ = . < o ~ = . < o ~ = . < S R~ =
Transaction | 5 | 35 | G8 || 35 |98 |S| 38 |98 |%| 38 |98 |%| 3B |9E|E| 3B |8 |5 | 38 | o8
name S o< o S o< [a] S o< [a] S o< [a] S o< [a] S o< [a] S o< o
DA[1:0] ]| 001 DA[1:0]]| 001 DA[1:0]]|
ATBNEN_3_1 | 00lb | {[AMAX:12] AAh b | {AMAX:12] 55h b | {AMAX:12] 14h - - N N B B B B
"bX} || 555h "bX} || 2AAh "bX} || 555h
DA[L:0] ||
DALLQ] | oo1 | {AMAX:1] gﬁg%TT
PGNATB_ 2.1 | 001b | {[AMAXQ] AOh b "bX} || X - - B - - - B N
"bx} {AUTOBOO y
TAdarfopy | (1501
DA[10]|| | Rd_data | 197 | DA[LO]|| | Rd_dat
RDATBN_1.0 | 101b | {[AMAX:2] 0 b | {AVAXZ] al B - B B N N B B
"bX} || {00b} [15:0] bX}[[{0th} | {31:16]
DALO] ||
ASOEXT_1_1 001b | {[AMAX:] Foh - - - - - - B N
'bX}
DA[L:0] | o1 | DAILO o1 | DALLOLl
SECTEN_3 1 | 001b | {[AMAX:12] AAh b | {AMAX:12] 55h b | {AMAX:12] 15h - - - - - - B N
"bX} || 555h "bX} || 2AAh "bX} || 555h
DA[L.0
LDSRAD_2 1 | 001b {[E/ﬁ\l{/llAg(]Al] non | 0 Sec[—a‘wr 5Dh - - - - ; ; ; ;
= Y} b | [AMAXAMI
N]
DA[LO]|| | Rd_data | 100 | DALO]]| | Rd_dat
RDSECV_1_0 101b | {[AMAX:2] 0 b | {[AmAX2] al - - B N N B B B
X [I{oob} | [15:0] x| 0tb} | {31:16]
DALO] ||
ASOEXT_1_1 001b | {[AMAXQ] Foh - - - - - - B N
"bx}
DA[L:0] | o1 | DAILO o1 | DALLOLl
ENX_EN_3_1 001b | {[AMAX:12] AAh b | {AMAX:12] 55h p | ([AMAX12] 16h - - N N B B B B
"bX}|| 555h 'bX} || 2AAh "bX}|| 555h
DA[L:0] ||
DA[L:0] || 001 {[AMAX:3] | Pr_data
PGOENX_2 1 | 00lb | {[AMAXQ] AOh b 'b0} || X - - - - - - B N
'bX} Pointer [15:0]
Addr[2:0]
DALO] ||
{[AMAX:3]
RDOENX 1.1 | 101b "o} || R{dl—s‘_’(gta - . . . . . . .
Pointer :
Addr[2:0]
DA[L:0] ||
ASOEXT_1_1 001b {[Al\gA)}(:O] FOh - - - N - B B B
"bX
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X=0oooog

RA=OOOOOODODODOO

RO=000O0O00O0O00O0ORADOOOOO

PACOOOO0OOOODOOOOO

PD=0000

PAODOOOOO

SA=00000000000 Auax-ALl70256KBO 00 0 Ayax-All04KBO O OO OOODOOOCOOOO

WBL=OUOUOOOOOOOOooOoooooooo

wC=0OOOooooooooooooooooog

PWAx =PPBO O O O O word0 = 00h word1 = 01h[0 word2 = 02h word3 = 03h{J

PWDx =0 0O O O word0O word10 word20 word3[

EFPRx=0 0O 0O EnduranceFlexO O OO OO 00O O0,1,2,3,4

DA=0000 (DA[L:0]=00bT0 O OO0O0O)

oon

7. 000000000000000000160000

B 00000000000 DOO0O0DO0O0O0DO0O0ODO0O0OODOODOOOOOOmD DOODoOOmD/OopoDoDOoOooOsSSsRO0OSsSSRO0ODoooDoooooonDoOoooDOoon

39, OORDOPDOWCOPWDOOODODOOOOOODODQ15-DR8O O O OO

4. 0000SAOPACODO0ODOO0ODO0O0ODO0OD0O0O0AMM-AALLDO0OD0O0O00AO0ODOODODOODO

4. 0000000000000O0O0000O00O0O

 O00000mp-sFoPO000O0OOO0O0O0O0OOOOOODODOOOOOOODO

g 00000000000ID-SFOPODOOO0O0O0OODODOOOOOOO0

4. 00000000000000000000000D00O0/00000000D000000O00ID-SFbPASOO0OCOO0OOOODODDOOOOUOODODODODOOO

4. 0000/0000000D00000/00D0DOD0DOODOOa

4. 0000000000000 OO0O0OO0OO0O0O00O0D0O0O00OO0O0OO0OO0O0O0ObO OO0 UOoOoOLODbODUOoOoODOooOooOobooOoo

4. 000000000000 0OODOOO

4. 00PWDXOOODADDDDOOOOUOODOOOOO0OODODODOOOO0OODODOOOOPWDO-PWD3OO

4. 00ASPOOOOOOOTPOOOOO=000000=100000000000D00O0OO000000O0DOOOOOOOOOODOODOOASPROODOODODOOOOODODODOO
00000000000 O0OooASPROOOOOOOOOOOOOLO

5.000000000000000000000000D0OO000000O0

5.00=00000000000=100000000-01010000000000010000000DYBOOODYBOOOPPBODOOOOODOOOOOOODODODOOO
O0-0000b0bObOoOo000dboobooboo0ol10isdoooooPPBOOOOOODODO

R.O0000000000D00000D000D00DO0ODOODOoOoOC K/ CKEOD DO DO CcsyuupuopooooooDoooOoooon

555A0 0000000000000 0000D0OOO0O0OOo 02000000

Jo-00000000D0DODO0ODoO=00001=00000 0 Bitl-Protected using the sector’s DYB bit (0 = protected, 1 = unprotected).
Bit 2 - Protected using the sector’s PPB bit (0 = protected, 1 = unprotected). Bits 3 through 15 are all 1s.
500000000000 AleMODO00D000000O00ODOO0OO0ODOOODOODOOODOOODOOO

5. 00 /Aso00000
5. J00000000000O0O00000 SRO[5,4,3,1,010
OooOO0OO0O0O0O0Aso0O0O00O0OD SRO[5,4,3,1,0]0
sr,.0000oooobocooooocecs#0booooooooooooooon
ss. JOooAsOOO0OdooooooboOoooooooooooooooboOonn Asod
s. 00oooooooooooooooodoooooboOod
0. 00ooooooooooooooooooooooooooooooobooooooooboboooooooOobOoOoo
6. 00SPID0O0O0O0OOO0O0O0OOSPID0000000000O00 (RDAR)O OO OHYPERBUSMO OO OOSPIODOO
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6.2

OooOxigsPioooon

O 122 SPIO1s-1s-1SO0 00000
Max
Transaction Prerequisite | Byte 1| Byte2 Byte 3 Byte 4 Byte 5 Byte 6 | Byte 7 | Byte 8| Byte 9 | Transaction | frequency | Address
Function | name Description transaction | (Hex) | (Hex) (Hex) (Hex) (Hex) (Hex) | (Hex) | (Hex) | (Hex) | format (MHz) length
Read Read manufacturer and device identification oF
DeviceID | RDIDN_0_0 |trans-action provides read access to manufacturer (VD) - - - - Figure 10 166 N/A
and device identification.
Read JEDEC Serial Flash Discoverable Parameters " 0 0 -
RSFDP_3_0 | transaction sequentially accesses the Serial Flash - - Figure 11 156 3
Discovery Parameters (SFDP). (VD) | (ADDR) (ADDR) (ADDR)
roUD 0 o | Read Unique ID accesses a factory ac B B B B
—— | programmed 64-bit number which is unique to (CMD)
each device.
Register | Locnr oo |Read Status Register 1 transaction allows the 05 N ) B i Figure 10 N/A
Access —— | Status Register 1 contents to be read from DQ1/SO. (CMD)
RDSR2 0 o | Read Status Register-2 transaction allows the 07 B B B B
—— | Status Register-2 contents to be read from (CMD)
DQ1/S0.
Read Any Register transaction provides a way to ADDR ADDR ADDR . ) 3
RDARG C 0 read all addressed non-volatile and volatile device 65 [23:16] [15:8] [7:0] Fiure 11
—— | registers. (CMD) | ADDR ADDR ADDR ADDR i g 4
[31:24] [23:16] [15:8] [7:0]
Write Enable sets the Write Enable Latch bit of the o6
WRENB_0_0 | Status Register 1 to 1 to enable write, program, (CMD) - - - -
and erase transactions. i 5 A
igure
Write Disable sets the Write Enable Latch bit of the o ¢
WRDIS_0_0 | Status Register 1 to 0 to disable write, program, (CMD) - - - -
and erase transactions execution.
Write Any Register transaction provides a way to ADDR ADDR ADDR Input ) 3
write all addressed Non-volatile and Volatile Device - [23:16] [15:8] [7:0] | Data[7:0] 166
WRARG_C_1 | registers. WRENB_0_0 | (cyp) DR AODR DR DR ,Bput Figure 8 \
BL24] | [2316] | [158] [7:0] [7?‘8? -
Clear Program and Erase Failure Flags transaction &
CLPEF_0_0 |resets STR1V[5] (Erase failure flag) and STR1V[6] (CMD) - - - -
(Program failure flag).
EN4BA 0 o | ENter 4 Byte Address Mode transaction sets B7 B B B ) Figure 5 N/A
— = | the Address Length bit (CMD)
Exapa 0 o | EXit4 Byte Address Mode transaction B8 ) ) ) )
—— | sets the Address Length bit (CMD)
ECC Read ECC Status is used to determine the ECC 19 ADDR ADDR ADDR ADDR ]
RDECCA.0 | status of the addressed data unit. VD) | [124] | [2316] | [158] | [70] - | Figure1l 4
Clear ECC Status Register transaction resets ECC
Status Register bit[4] (2-bit ECC Detection), ECC 1B . } ) ) )
CLECC 0.0 | Status Register bit[3] (1-bit ECC Correction), Address (CMD) Figure 5 N/A
Trap Register, and ECC Detection Counter.
CRC Data Integrity Check transaction causes the device - Start Start Start Start End End End End
DICHK_4_1 | to perform a Data Integrity Check over a user defined (D) | ADDR ADDR ADDR ADDR | ADDR | ADDR | ADDR | ADDR Figure 7 4
address range. [31:24] [23:16] [15:8] [7:0] [31:24] | [23:16] | [15:8] | [7:0]
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O 122 SPiIOd 1s-1s-1sO00doooogg
Max
Transaction Prerequisite | Byte 1| Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 | Byte 7 | Byte 8| Byte 9 | Transaction | frequency | Address
Function |name Description transaction | (Hex) | (Hex) (Hex) (Hex) (Hex) (Hex) | (Hex) | (Hex) | (Hex) | format (MHz) length
Read Read transaction reads out the memory contents at ADDR ADDR ADDR _ _ _ _ 3
Flash RDAYL C 0 the given address. The maximum CK frequency for this 03 [23:16] [15:8] [7:0]
A"fay — = transaction is (CMD) ADDR ADDR ADDR ADDR .
50 MHz frequency. [BL24] | [2316] | [158] [7.0] : ; ; - Figure 12 50 .
13 ADDR ADDR ADDR ADDR
RDAY1_4_0 VD) | [3124] | [2316] | [158] [70] - - - -
Read Fast transaction reads out the memory contents ADDR ADDR ADDR ; } a a 3
RDAY2 C 0 starting at the given address. 0B [23:16] [15:8] [7:0] Figure 11
- (CVMD) | ADDR | ADDR | ADDR | ADDR . . . . .
[31:24] [23:16] [15:8] [7:0]
Program Program Page programs 256B or 512B data to the 1 ADDR ADDR ADDR ADDR Input | Input | oo
Flash PRPGE_4_1 | memory array in one transaction. WRENB_0_0 . . . \ Data1 | Data2 | (CONt - Figure 8
Array (CMD) | [31:24] [23:16] [15:8] [7:0] 70 | o) nue)
Erase Erooa 4 o | ETase 4-KB Sector transaction sets all the bitsofa | \ocve g g | 2L ADDR ADDR ADDR ADDR N N ) N 4
;Iash —'—" | 4KB sector to 1 (all bytes are FFh). —— | (VD) | [31:24] [23:16] [15:8] [7:0] . .
rra igure
Y ER256 4 0 Erase 256-KB Sector transaction sets all the bits of WRENB 0 0 | BC ADDR ADDR ADDR ADDR } ; ) ) ’
—'— | a256KBsectorto 1 (all bytes are FFh). ——" | CMD) | [31:24] [23:16] [15:8] [7:.0]
Erase Chip transaction sets all bits to 1 (all bytes 60 or _
ERCHP_0_0 | are FFh) inside the entire flash memory array. WRENB_0_0 (C(IE/I7D) - - - - - - Figure 5 N/A
Evaluate Erase Status transaction verifies that the
EVERS 4 0 | last erase operation on the addressed sector was (C?AOD) [é?g"f] [ég?g] ﬁ%%? A[Q.%i? - - - - 166
completed successfully. ' ’ ’ ’
Sector E C t t ti tputs th b Figure 6 4
ector Erase Count transaction outputs the number
SEERC_4_0 | of erase cycles for the sector of the inputed address (CiADD) [25251 [/;?I?EGR] ﬁ%%? A[%i? - - - -
from the Sector Erase Count Register. ' ' ' '
Suspend Suspend Erase / Program / Data Integrity Check B0
/Resume | SPEPD_0_0 [ transaction allows the system to interrupt a (CVD) - - - - - -
programming, erase or data integrity check )
operation. Figure 5 N/A
Resume Erase / Program / Data Integrity Check 7
RSEPD_0_0 | transaction allows the system to resume a (CMD) - - - - - -
programming, erase or data integrity check
operation.
Secur Program SSR transaction programs datain 1024 4 ADDR ADDR ADDR ADDR | !Mput | Input (Conti
e PRSSR_4_1 bytes of SSR. WRENB_0_0 . . . . Datal | Data2 - Figure 8
Silicon (CMD) | [31:24] [23:16] [15:8] [7:0] 7ol | 170 nue) .
Regio !
Read SSR transaction reads data from the SSR. 4B ADDR ADDR ADDR ADDR ;
n RDSSR_4.0 ©vD) | [B124] | [2316] | [158] [7:0] - - - - | Figurell
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Max
Transaction Prerequisite | Byte 1| Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 | Byte 7 | Byte 8| Byte 9 | Transaction | frequency | Address
Function |name Description transaction | (Hex) | (Hex) (Hex) (Hex) (Hex) (Hex) | (Hex) | (Hex) | (Hex) | format (MHz) length
Advanced RDDVE 4 0 Read Dynamic Protection Bit transaction reads the EO ADDR ADDR ADDR ADDR : : : } Figure 11
S?g:[[gét'on —— | contents of the DYB Access Register. (CMD) | [31:24] [23:16] [15:8] [7:0] 9
I
Write Dynamic Protection Bit transaction writes to E1 ADDR ADDR ADDR ADDR | [nput | Input | oy _
WRDYB_4_1 | the DYB Access Register. WRENB OO | covpy | [31:24] | [23:16] | [158] | [70] D[a7Fg]1 D[";t,g]z nue) | Figure 8
rDPPB 4 o | Read Persistent Protection Bit transaction reads E2 ADDR ADDR ADDR ADDR ) ) N ) Figure 11 4
—— | the contents of the PPB Access Register. (CMD) | [31:24] [23:16] [15:8] [7:.0]
Program Persistent Protection Bit transaction
PRPPB_4_0 | programs/ writes the PPB Register to enable the WRENB_0_0 (CE/I3D) [’;'f,[z)ff] [’23[1)21 ﬁ%%? A[Q,%]R - - - - Figure 6
sector protection. ' ' ' ’
Erase Persistent Protection Bit transaction sets all E4
ERPPB_0_0 persistent protection bits to 1. WRENB_0_0 (CMD) ) ) ) ) ) )
Figure 5
Write PPB Protection Lock Bit transaction clears A6
WRPLB 0.0 | the pPB Lock to 0. WRENB_0_0 | (cup) - - - - - -
Read Password Protection Mode Lock Bit A7
RDPLB_0_0 | transaction shifts out the 8-bit PPB Lock Register (CMD) - - - - - - Figure 10 166
contents with 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 Pass | Pass | Pass | Pass
PWDUL_0_1 | Password Register, the device is locked and only a (CEAQD) Pasﬁ?gfrd Paﬁ%",‘g‘ird P?f;"i’g]r d P‘E‘gsf‘g’j]r dlword |word |word |word | Figure9 A
hardware reset or POR will return the device to ’ ’ : - [39:32] | [47:40] | [55:48] | [63:56]
standby state, ready for new transactions such as a
retry of the PWDUL_0_1. If the password does
match, the PPB Lock bitis set to 1.
Reset SRSTE 0 o | Software Reset Enable command is required 66 B 3 B ) ) B
— =" | immedi-ately before a SFRST_0_0 transaction. (CMD)
Software Reset transaction restores the device to 99
SFRST_0_0 | itsinitial power up state, by reloading Volatile SRSTE_0_0 (VD) - - - - - - Figure 5
registers from non-volatile default values.
Deep Enter Deep Power Down Mode transaction shifts B9
ngir ENDPD_0_0 | device in the lowest power consumption mode. (VD) - - - - - -
Wi
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512 Mb/1 Gb SEMPER™ Flash ('f-_
as °
HYPERBUS™ interface, 1.8 VV/3.0V Inflneon ,

Electrical characteristics

7 0ooood
7.1 000000 0w
O 123 ooooooo
Storage temperature plastic packages —65°C to +150°C
Ambient temperature with power Applied —65°C to +125°C
Vec (HL-T) —05Vto+4.0V
Vee (HS-T) -05Vto+25V
Input voltage with respect to Ground (Vsg)® -0.5VtoVec+0.5V
Output short circuit current!®! 100 mA
7.2 oo

gobboodbobooobooobbbooobboobobood

7.2.1 0000
O 124 oooo
Vce/ Voo (HL-T devices) 2.7Vto3.6V
Vce/ Veco (HS-T devices) 1.7Vto2.0V
7.2.2 0000
0 125 oood
Spec
Parameter Symbol Devices Min Max Unit
Ambient temperature | Ty Industrial / Automotive AEC-Q100 Grade |40 +85 °C
3
Industrial Plus / Automotive AEC-Q100 +105
Grade 2[6°]
Automotive AEC-Q100 Grade 1!°°] +125
7.3 00O
O 126 ooad
Parame 24-ball
-ter Description |Testcondition Device |BGA Unit
ThetaJA |Thermal Test conditions follow standard test methods and 512T 34.5 °C/W
Resistance |procedures for measuring thermal impedance in 01GT 37
(Junction accordance with EIA/JESD51.
to
ambient) With Still Air (0 m/s)
ThetaJB |Thermal 512T 14,5
Resistance 01GT 9.7
(Junction
to
board)
ThetaJC |Thermal 512T 5.4
Resistance 01GT 75
(Junction
to
case)
Datasheet 152 002-12337 Rev. AD
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512 Mb/1 Gb SEMPER™ Flash ('f-_
as °
HYPERBUS™ interface, 1.8 VV/3.0V Inflneon ,

Electrical characteristics

7.4 oo
O 127 ooo
Symbol Parameter Test conditions Typ Max Unit
Cin Input Capacitance (applies to CK, |1 MHz 3.0 7.50 pF
CS#, RESET#)
Cout Output Capacitance (applies to all 6.50
I/0)
7.5 oo
O 128 Oooootes
Description Min Max Unit
Input voltage with respect to Vs on all input only connections -1.0 Veeg+1.0|V
Input voltage with respect to Vssg on all I/0 connections
Vceg Current -100 +100 mA
oo

00000000000 00001140“000000™0
o ouoooboooobobuooobbooobnoboo

a0 000001200 000000OE4]0b0b0b0b00oo00ooobobobobobooooooo
gboooboobooobuoobouoobobuoboboob oL oob oL buobUua
gooooboooooboobuooobobuobboobubobobobuon

.o bodz20bdd1b0b0gonbooooobooobLbooobbooobDbooobbon
gobboodob3gubooonoobooon
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

(infineon

Electrical characteristics

7.6 HRERERE

7.6.1 goooon

ODCOOOOOOD OOODDODO0OD Vegol VeeeD 00000000 D0DO0D VOODODOO
Vssol ~1.0VO 00 Veeot 1.0VO 0 000000 20ns0

VCCQ

VSSQ

20ns Max

-10V
O 52 ooooooon
Vecg+ 1.0V
””””””””” VCCO
——20ns Max——p> Vssa
O 53 oooooooa
7.6.2 DCO0UO0OOOOoOoooadd
0 129 0o ooler.e8
Reference
Symbol |Parameter Test conditions Min Typ Max Unit figure
Vi Input Low Voltage (all Vee) | — Vecg x - Vecg x v -
-0.15 0.35
Viy Input High Voltage (all - Veeg X - Ve *
vee) 0.65 1.15
VoL Output Low Voltage (all | At0.1mA - 0.2
Veo)
Vou Output High Voltage (all | At—0.1mA Veco— -
Veo) 02%3
oad
67.0000 Tp=25°CO Vec=18V/3.0VO
68.00 INTHODODODOOODODO 5kQ0 10kQ O
e.000000000DODO0DODOOO0OOODOOn

oo

6600000 VecDODODODODOV=18V/30V0000000000000000 VgD

Datasheet 154

002-12337 Rev. AD
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

Electrical characteristics

Infineon

O 129 pcool67.88(O)
Reference
Symbol |Parameter Test conditions Min Typ Max Unit figure
I Input Leakage Current Vec=VecMax, Vin= |- - 12 WA -
Viyor Vss,
CS#= V||_|' 85°C
Vee=VecMax, Vin= - - 13
Vi or Vss,
CS#=Vy 105°C
Vee = VeeMax, Viy= - - 4
Vi or Vss,
CS#=Viy 125°C
lLo Output Leakage Current  |Vcc=VecMax, ViN= |- - 12 -
Vi or Vss,
CS#=V|y, 85°C
Vec=VecMax, ViN= |- - +3
Vi or Vss,
CS#=V)y, 105°C
Vec=VecMax, ViN= |- - 4
Viyor Vss,
CS#=V)y, 125°C
lecr Active Power SuprIy SDR @ 50 MHz - 10/10 21/18 mA -
Current (READ)[® (HL512T / HS512T) 18/14 25/25
(HLO1GT / HSO01GT)
SDR @ 166 MHz - 75/75 100/100
(HL512T / HS512T) 75/80 100/100
(HLO1GT / HSO01GT)
DDR @ 166 MHz - 75/75 130/150
(HL512T / HS512T) 75/80 130/168
(HLO1GT / HSO01GT)
DDR @ 200 MHz - 156 173
(HS512T) 156 198
(HSO1GT)
lcco Active Power Supply Vee=VecMax, CS#= |- 50 58/ 66
Current VIH
(Page Program) (512T/
01GT)
lcca Active Power Supply Vee=VecMax, CS#= |- 50 55/66
Current VIH
(Write Any Register)
(512T/01GT)
lcca Active Power Supply Vee=VecMax, CS#= |- 50 55/ 66
Current VIH
(Sector Erase) (512T/
01GT)
lccs Active Power Supply Vee=VecMax, CS#= |- 50 55/ 66
Current VIH
(Chip Erase) (512T / 01GT)
oo
67. 0000 Ty=25°CO Vee=1.8V/3.0V0
8. O00INT#U O DO D OO0 OO5kAQ to 10 k.
.00 0 0000000000000 0ODOO0O0DOOnOOg
Datasheet 155 002-12337 Rev. AD
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

Electrical characteristics

O 129 pcool67.88(O)

Infineon

Symbol |Parameter Test conditions Min Typ Max Unit

Reference
figure

Standby Current 11 113/160

RESET#, CS#=Vcco; |-
(HS512T / HS01GT)

All1/Os = VCCQ or
Vssq, 85°C

RESET#, CS#=Vcco; |-
All 1/0s = VCCQ or
Vssg, 105°C

RESET#, CS# = VCCQ; -
All 1/0s = VCCQ or
Vssq, 125°C

RESET#, CS# = VCCQ; -
All 1/0s = VCCQ or
VSSQv 85°C

RESET#, CS# = VCCQ; -
All1/Os = VCCQ or
Vssq, 105°C

RESET#, CS# = Vccq; |-
All1/Os = VCCQ or
Vssq, 125°C

188/320

340/650

Standby Current 14 126/160

(HL512T / HLO1GT)

1887320

340/490

DPD Current
(HS512T / HSO1GT)

RESET#, CS#=Vccg; |- 13/13 [18/24
All1/Os = VCCQ or

Vssq, 85°C

RESET#, CS# = Vccq; |-
All1/Os = VCCQ or
Vssq, 105°C

RESET#, CS#=Vcco; |-
All 1/0s = VCCQ or
Vssg, 125°C

RESET#, CS# = VCCQ; -
All 1/0s = VCCQ or
VSSQv 85°C

RESET#, CS# = VCCQ; -
All 1/0s = VCCQ or
Vssq, 105°C

RESET#, CS# = VCCQ; -
All1/Os = VCCQ or
Vssq, 125°C

IppD

18/26

31/80

DPD Current 22/22 18/26

(HL512T / HLO1GT)

18/26

31/52

POR Current RESET#, CS# =Vccq; |- - 80 mA

All 1/0s = VCCQ or VSSQ

lpor

Power Up / Power Down Voltage

OO

67.0000 Tp=25°CO Vc=1.8V/3.0VO

B O0OOINTHUOOOOOOOO5kQ to 10 k.

.00 0000000000000 OO0O0O0OOOn
Datasheet 156

002-12337 Rev. AD
2025-07-14



512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

Electrical characteristics

Infineon

O 129 pcool67.88(O)
Reference
Symbol |Parameter Test conditions Min Typ Max Unit figure
Vee (Min) | Vee (minimum operation |- 2.7 - - % Figure 47/
voltage, HL-T) Figure 48
Vee (minimum operation |- 1.7 - -
voltage, HS-T)
Vee Vee (cut off where - 2.4 - - Figure 48

(cut-off) re-initialization is
needed, HL-T)

Ve (cut off where - 1.55
re-initialization is
needed, HS-T)

Vee (Low) | Vec (low voltage for initial- | — 0.7
ization to occur, HL-T)

Ve (Low voltage for - 0.7 - -
initialization to
occur, HS-T)
oo
67. 0000 Tp=25°CO Vc=18V/3.0VO
8. OOOINT#U O OO DO OLU OO5kQ to 10 k.
o.O00000DbO0O0000O0boooobobooooo
Datasheet 157 002-12337 Rev. AD
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8V/3.0V

Electrical characteristics

1.7 ACOOOO
Device
Toat _-ILCL
O 54 ooono
O 130 Acooool
Parameter Min Max Unit |Reference figure
Load Capacitance (C)) - 15 pF Figure 54
Input Pulse Voltage 0 Veeo \ Figure 56
CKRise (tcrr1) and Fall (tcerp) Slew Rates at 113 - V/ns |Figure 59
200 MHz (HS-T)l"
CKRise (tcrre) and Fall (teerp) Slew Rates at 1.72 -
166 MHz (HL-T)["
Data Rise (tpgr1) and Fall (tper1) Slew Rates at 200{ 1.13 - Figure 56
MHz (HS-T)[7]
Data Rise (tprro) and Fall (tper,) Slew Rates at 166|1.72 -
MHz (HL-T)[7]
ViL(ac) —0.30xVego  [0.30%xVeeg [V
ViH(c) 0.7 x Veeg 1.30 x Veeo
Vor(ac) 0.75xVecog | = Figure 57/
VoL (ac) - 0.25 x Vo Figure 58
Vix 0.4 x Veeg 0.6 x Veeo Figure 60
Input Timing Ref Voltage 0.5x Vee Figure 56
Output Timing Ref Voltage 0.5 x Ve Figure 57/
Figure 58
oo
70.0Vc00000000000O0O0O0O0O0O0OO0OO0OO0
7.ACO0 00000000000 oo0ooooOogoon
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Timing characteristics

8 ogooo
O 131 ooool
Reference
Symbol |Parameter Min Typ Max Unit |figure
HYPERBUS™
fek CK Clock Frequency for HYPERBUS™ mode |0 - 200 MHz |-
transactions using DS (HS-T)
CK Clock Frequency for HYPERBUS™ mode - 166
transactions using DS (HL-T)
Pck CK Clock Period 1/fck - o0 ns |Figure 56
te Clock High Time 45% pcx |- 55% Pck Figure 59
teL Clock Low Time -
tes CS# High Time (Read transactions) 7.5 - - Figure 63
CS# High Time (CRC ASO: including ASO |50 - -
entry and exit Configuration Register
Load Program)
tess CS# Active Setup Time (relative to CK) 4 - -
tesHo CS# Active Hold Time (relative to CK in 4 - -
Mode 0)
tsy HS-T Data Setup Time (all V) 0.5 - -
HL-T Data Setup Time (all V() 0.6 - -
tp HL-T Data Hold Time (all V() 0.6 = =
HS-T Data Hold Time (all V) 0.5 - -
tJ73] Clock Low to Output Valid (15pF 2 - 5.45 Figure 64
Loading) (HS-T)
Clock Low to Output Valid (15pF - 7.25
Loading) (HL-T)
tckps DS Valid (HS-T) - - 5.45
DS valid (HL-T) - - 7.25
tpsst’d | DS transition to Data Valid 04 - 0.4
tha DS transition to Data Invalid —0.4 - 0.4
tg@ CS# Inactive to Output Disable Time (HS-T) |- - 6.00 Figure 64
CS# Inactive to Output Disable Time (HL-T) |- - 7.50
thsz CS# Inactive to DS Disable Time (HS-T) - - 6.00
CS# Inactive to DS Disable Time (HL-T) - - 7.50
tIO_SKEWlMJ Data Skew (First Data Bit to Last Data Bit) |- - 0.4 -
Datasheet 159 002-12337 Rev. AD
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-
512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Timing characteristics

O 131 oooolooo
Reference
Symbol |Parameter Min Typ Max Unit | figure
SPI SDR
fok CK Clock Frequency 0 - 166 MHz |-
Pck CK Clock Period 1/ fek - °0 ns |Figure 56
ten Clock High Time 45%Pex |~ 55% pck Figure 59
toL Clock Low Time 45% pex |~ 55% pck
tcs CS# High Time (Read transactions) 10 - - Figure61/
CS# High Time Between Transactions 20 - - Figure 62
(aborted commands)
CS# High Time (Program / Erase transac- |50 - -
tions)
tess CS# Active Setup Time relative to CK (fck < |5/74 - - Figure 61
50
MHz / fck > 50 MHz)
tesho CS# Active Hold Time (relative to CK in 4 - -
Mode 0)
teshs CS# Active Hold Time (relative to CK in 6 - - Figure 61
Mode 3)
tsy Data Setup Time (all Vo) 2 - -
tp Data Hold Time (all V) 2 - -
ty Clock Low to Output Valid 2 - 6.5 Figure 62
(15 pF Loading, 3.0 V-3.6 V, 30 Q Output
Impedance) (HL-T)
Clock Low to Output Valid (30 pF 2/2 - 8/8
Loading) (HS-T)
(512T/01GT)
Clock Low to Output Valid (30 pF 2 - 9
Loading) (HL-T)
Clock Low to Output Valid (15 pF 2/2 - 6/6
Loading) (HS-T)
(512T/01GT)
Clock Low to Output Valid (15 pF 2 - 8
Loading) (HL-T)
tho Output Hold Time 15/15 |- -
(HL512T / HS512T) 15/15
(HLO1GT /
HS01GT)
tois Output Disable Time (HS-T) - - 6
Output Disable Time (HL-T) - - 7.50
Power Up / Power Down Timing
toy Vec(min) to Read - - 450/500 |ps |Figure 47
operation (HL512T / 500/500
HS512T) (HLO1GT /
HS01GT)
tep Vee(Low) time 25 - - Figure 48
tBUVR ./ VecQ Power Up ramp rate 1 - - us/V | Figure 49
tyr Ve / VecQ Power Down ramp rate 30 - - Figure 65
Datasheet 160 002-12337 Rev. AD
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Timing characteristics

O 131 oooolooo
Reference
Symbol |Parameter Min Typ Max Unit | figure
Deep Power Down Mode Timing
fENTDPD[Sl Time to Enter DPD mode - - 3 us |-
tEXTDPD T|me to EXlt DPD mOde - - 380/430 Figul’e 46
(HL512T / HS512T) 430/430
(HLO1GT /HS01GT)
tesprp Chip Select Pulse Width to Exit DPD 0.02 - 3
Reset Timing[’® 771
trs Reset Setup - RESET# High before CS# Low |50 - - ns |Figure 39
try Reset Pulse Hold - RESET# Low to CS# 450/500 |- - s
Low (HL512T / HS512T) 500/500
(HLO1GT /HS01GT)
trp RESET# Pulse Width 200 - - ns
() Internal Device Reset from Software Reset |- - 83/83 S |-
Transaction
(512T/01GT)
CS# Signaling Reset Timing
tesiw Chip Select Low 500 - - ns |Figure 44
tesho Chip Select High 500 - _
tReSET Internal device reset - - 450/500 |ps
(HL512T / HS512T) 500/500
(HLO1GT /HS01GT)
tsyj Datain Setup Time (w.r.t CS#) 50 - - ns
tpg Data in Hold Time (w.r.t CS#) 50 - -
Embedded Algorithm (Erase, Program and Data Integrity Check) Performancel® 7% 80. 811
ty Non-volatile Register Write Time (512T / - 44144 357.5 ms |-
01GT)
tpp 256B Page Programming 4 KB Sector (512T /|- 430/430 |2175 MS |-
01GT)
256B Page Programming 256 KB Sector 430/430 [1700
(512T/01GT)
512B Page Programming 4 KB Sector (512T / 680/680 |2175
01GT)
512B Page Programming 256 KB Sector - 570/570 |1700
(512T/01GT)
tse Sector Erase Time (4KB physical sectors) - 42 335 ms |-
Sector Erase Time (256KB Infineon - 773/773 |2677
Endurance Flex architecture disabled)
(5121
/01GT)
Sector Erase Time (256KB Infineon - 773/773 |5869
Endurance Flex architecture enabled)
(5121
/01GT)
tre Chip Erase Time (512Mb) - 201 696 sec |-
Chip Erase Time (1Gb) - 398 1381
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512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Timing characteristics

O 131 oooolooo
Reference
Symbol |Parameter Min Typ Max Unit | figure
tees Evaluate Erase Status Time for 4KB - 45/45 51/51 |ps |-
physical sectors 45/45 53/56
((HL512T / HS512T)
(HLO1GT /HS01GT)

Evaluate Erase Status Time for 256KB -
physical sectors

(HL512T / HS512T)
(HLO1GT /HS01GT)
thic setup | Data Integrity Check Calculation Setup - 50/17 - [VERNES
- Time (512T / 01GT)
tpic rates |Data Integrity Check Calculation Rate 55/56 65/65 - MBp |-
- (Calculation rate over a large (>1024-byte) S
block of data)
(512T/01GT)
tsec Sector Erase Count Time - 55/55 63/63 us |-
(HL512T / HS512T) 55/55 70/70
(HLO1GT /HS01GT)
tgect Blank Check single 256KB sector - 15 17 ms |-
tgeco Blank Check single 4KB sector - 1 2
tpswp Setting the PPB Lock bit after the valid 64- |80 100 120 pMS |-

bit password is given to the device
Program, Erase or Data Integrity Check Suspend/Resume Timing

trEDS Program/Erase/Data Integrity Check - - 100 MS |-

Suspend
toeDpRs Program/Erase/Data Integrity - 100/100 |-

Check Resume to next
Program/Erase/Data Integrity
Check Suspend
(5127 /01GT)

oad

72.000000000000

73.0 0 VO OO CL=15pFO

7#.00H-ZO0OOODOOOOOOOO

75000ty 000Reset#0 0 00 0000000000000 G,O000CHIOODOOO0O0000O

76.tRP 0 tey 000000000 tepy D

7000000000000000025°COVee=18v0 3.0v0 0000000

7. 000TPO000OOOOODOD t,000000PRSSR_4_10

79.PRPPB 4 000000000 D00 tp JOOERPPB 0 000000000 DOD0 tged O O

8. 00000000000000000 100%000

8.00000

00000000000 0JEDECO 0OJESD22-A1170 00 00000000000000000
0000000000000000000000000000000000000000000
0D00000/000000000000000000000000000000000000
O000JESD470000000000000000000 0JESDI40 00O
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Timing characteristics

8.1

Oo0o0o

infineon

8.1.1 Oood
oo \f T T T AT T T T~ AT T -
Input | Valid atlogic High or Low  p High Impedance 4  Anychange permitted 5 Logic High 4 Logic Low
_____________________________________
o y—g [
oo \fTT T T\ T T T T AT T - =
Output \ Valid at logic High or Low A High Impedance A Changing, state unknown A Logic High A Logic Low ]

8.1.2

goooono

Veea
CK
Vssa : i
<ty Pty Bty Bt B
IH(ac) \\ // / Yeeo
DQJ7:0] Tim/\r)]g Reference Level
ViL(ao) ./ /i\ \ Vesa
—> —torT torr — > :‘—
O 56 gooooa
Veea
CK
Vssa
V
VOH(aC) ............ \ / — .,.........\, _/_ ......... cea
DQJ[7:0] Timing Reference Level
Voiac) VAAN VAAN Ve
o 57 sbROOOOOO
i 1 Veea
Ds
Vssa
—tosP> = —tosiP v
Von(ac) \ ) \\1//\\ // V/ e
DQ[7:0] Timing Referer}c;e\\.c /\:4\ AN
Yodac) \ / VoA / Vssa
0 58 DhbROOOOOO
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512 Mb/1 Gb SEMPER™ Flash (”'—
as .
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Timing characteristics

8.1.3 good

Vi (Min)
Veea /2
Vi (Max)
4 tcrr— P> I B o e
O 59 oOoono
- Pck -
- lon > | teL [
CK# _ _ A o — — — A
\ / \
ViX (Max)
N VecQ/ 2
ViX (Min)
\ / \
CK - o - o
O 60 ooooon
8.1.4 O0/0000
« N\ [ [
—» tcsho
—tcss— P < tesms -
“ | —
A
-ty Bt B

DQ[oy/s! )( MSB IN X

High-Impedance

D ST a—

~t— L —

DQ[1]/SO

0 61 sPIiooog

-
DQoy/s! SD<

> e o e— —> s 4—
|
DQU)/SO AS()—CX MsB oUT X:X \ ><:X Ls8ouT Xi)i
)

0 62 sPIiooog

4 L 4 —

g - tes >
L
)

~—T
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Timing characteristics

(infineon

CK

/

~tess >

i tsu i tho § tsu : tp |
.

- xjtx

DQ[7:0] —< MSB IN x

0 63 HYPERBUS™DDR O OO0 O O
« /Wy \
CS# / \
ty e t‘/* - ()() ;10\5*‘105 i
DQ[7:0]4<:X MSB OUT X:X >O< X:)(j X:X LSB OUT X}i
tekos > < > ftDSH * iftass §<le2>§
DS S_/—\j
O 64 HYPERBUS™DDRO O OO
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512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Device identification

9 Oooo
9.1 JEDEC SFDPRevD O O O
0 132 JEDECSFDPRevD OO O
Byte SFDP
address | Word address| DWORD
(x1 SPI) | (x8 HB) name Data Description
00h (SA) +00h SFDP 53h This is the entry point for Read SFDP (5Ah) command i.e., location
Header zero within SFDP space
ASCII “S”
01h 46h ASCII “F”
02h (SA) + 01h 44h ASCII “D”
03h 50h ASCII “P”
04h (SA) +02h 08h SFDP Minor Revision (08h = JEDEC JESD216 Revision D)
05h 01h SFDP Major Revision (01h = JEDEC JESD216 Revision D)
This is the original major revision. This major revision is
compatible with all SFDP reading and parsing software.
06h (SA) +03h 02h Number of Parameter Headers (zero based, 02h = 3 parameters)
07h FFh (x1) Booting up in SPI 1S-1S-1S (FFh)
FAh (x8) Booting up in xSPI NOR Profile 2 HYPERBUS™, (8D, 8D, 8D)
operation, 5-byte addressing for SFDP command, 8 wait states
(FAh)
08h (SA) +04h 1st 00h Parameter ID LSB (00h = JEDEC SFDP Basic SPI flash parameter)
09h ﬁiﬁj”;reter 00h Parameter Minor Revision (00h = JEDEC JESD216 Revision D)
0Ah (SA) +05h 01h Parameter Major Revision (01h = The original major revision - all
SFDP software is compatible with this major revision.
0Bh 14h Parameter Table Length (14h =20 DWORDs are in the Parameter
table)
0Ch (SA) + 06h 00h (x1) Parameter Table Pointer Byte 0 (DWORD = 4-byte aligned)
80h (x8) JEDEC Basic SPI flash parameter x1 byte offset = 0100h, x8 word
offset
=0080h
0Dh 01h (x1) Parameter Table Pointer Byte 1
00h (x8)
OEh (SA)+07h 00h Parameter Table Pointer Byte 2
OFh FFh Parameter ID MSB (FFh = JEDEC defined legacy Parameter ID)
10h (SA) +08h 2nd 06h Parameter ID LSB (JEDEC xSPI (HYPERBUS™) Profile 2.0)
11h ﬁig”e‘reter 00h Parameter Table Minor Revision (00h = JEDEC JESD216 Revision D)
12h (SA) +09h 01lh Parameter Table Major Revision (01h = JEDEC JESD216 Revision D)
13h 03h Parameter Table Length (3h = 3 DWORDs are in the Parameter table)
14h (SA) + 0Ah 50h (x1) Parameter Table Pointer Byte 0 (DWORD = 4 byte aligned)
A8h (x8) JEDEC xSPI Profile 2.0 = x1 byte offset = 150h, x8 word offset = 00A8h
15h 01h (x1) Parameter Table Pointer Byte 1
00h (x8)
16h (SA) + 0Bh 00h Parameter Table Pointer Byte 2
17h FFh Parameter ID MSB (FFh = JEDEC defined Parameter)
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512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Device identification

O 132 JEDECSFDPRevDO OO DODOO
Byte SFDP
address | Word address| DWORD
(x1 SPI) | (x8 HB) name Data Description
18h (SA) +0Ch 3rd 0Ah Parameter ID LSB (0Ah = Command Sequences to change to
Parameter HYPERBUS™ (8D-8D-8D) mode)
19h Header 00h Parameter Table Minor Revision (00h = JEDEC JESD216 Revision D)
1Ah (SA) + 0Dh 01lh Parameter Table Major Revision (01h = JEDEC JESD216 Revision D)
1Bh 04h Parameter Table Length (4h = 4DWORDs are in the Parameter table)
1Ch (SA) + OEh 5Ch (x1) Parameter Table Pointer Byte 0 (DWORD = 4 byte aligned)
AEh (x8) JEDEC Status, Control and Configuration Register Map x1 byte offset
=015Ch, x8 word offset = 00AEh
1Dh 01h (x1) Parameter Table Pointer Byte 1
00h (x8)
1Eh (SA) + OFh 00h Parameter Table Pointer Byte 2
1Fh FFh Parameter ID MSB (FFh = JEDEC defined Parameter)
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512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Infineon

Device identification

9.2

O SFbP ODUOUOU0OOOU0bbOooobboobbiuoobbodbbUooobboobbbobo

JEDEC SFDP RevD OO OO [

OO0D0oOo0oOoooopoogooPNnOOODOO0oDO0obboOoDbOoOnD 1330

0 133JEDECSFDPRevD O O O

Byte
address | Word address| SFDP DWORD,
(X1 SPI) | (x8HB) name Data Description
100h (SA) +80h JEDEC basic |F7h Bits 7:5=unused = 111b
flash Bit4=1b
parameter Bit 3 = Block Protect Bits are Non-volatile/volatile Non-volatile =
DWORD-1 Ob Bit 2 = Program Buffer > 64Bytes = 1b
Bits 1:0 = Uniform 4KB erase is unavailable = 11b
101h 21h Bits 15:8 = Uniform 4KB erase opcode = 21h
102h (SA) +81h 8Ah Bit 23 =Unused = 1b
Bit 22 = Supports Quad Out (1-1-4) Read =No =0b
Bit 21 = Supports Quad I/0 (1-4-4) Read =No =0b
Bit 20 = Supports Dual I/0 (1-2-2) Read = No = 0b
Bit 19 = Supports DDR =Yes=1b
Bit 18:17 = Number of Address Bytes = 3- or 4-Bytes = 01b
Bit 16 = Supports Dual Out (1-1-2) Read = No = 0b
103h FFh Bits 31:24 = Unused = FFh
104h (SA) +82h JEDEC basic | FFh Density in bits, zero based, 512Mb = 1FFFFFFFh
105h | flash FFh Density in bits, zero based, 1Gb = 3FFFFFFFh
parameter
106h (SA) +83h DWORD-2 FFh
107h 1Fh for
512M
3Fh for 1G
108h (SA) + 84h JEDEC basic | 00h Not Supported
Tnon | flash
109h parameter 00h
10Ah (SA) +85h DWORD-3 00h
10Bh 00h
10Ch (SA) + 86h JEDEC basic | 00h Not Supported
Tomn flash
10Dh parameter 00h
10Eh (SA) +87h DWORD-4 00h
10Fh 00h
110h (SA) +88h JEDEC basic  |EEh Bits 7.5 RFU =111b
flash Bit 4 = Not Supported = 0b
parameter Bits 3:1RFU =111b
DWORD-5 Bit 0 = 2-2-2 Not Supported = 0b
111h FFh Bits 15:8 =RFU = FFh
112h (SA) +89h FFh Bits 23:16 = RFU = FFh
113h FFh Bits 31:24 = RFU = FFh
114h (SA) + 8Ah JEDEC basic  |FFh Bits 7:0 = RFU =FFh
IS flash : Q- Z
115h parameter FFh Bits 15:8 =RFU = FFh
116h (SA) + 8Bh DWORD-6 00h Not Supported
117h 00h
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512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Device identification

O 133 JEDECSFDPRevDO O OO OO
Byte
address | Word address| SFDP DWORD
(x1 SPI) | (x8 HB) name Data Description
118h (SA) +8Ch JEDEC basic  |FFh Bits 7:0 =RFU = FFh
PP flash : q _
119h parameter FFh Bits 15:8 = RFU = FFh
11Ah (SA) +8Dh DWORD-7 00h Not Supported
11Bh 00h
11Ch (SA) + 8Eh JEDEC basic | 0Ch Erase type 1 size 2N Bytes = 212 Bytes = 4KB (Initial Delivery
flash ) State)
11Dh Bs\sgrgg_gr 21h Erase type 1 Instruction
11Eh (SA) + 8Fh 00h Erase type 2 size 2N Bytes = Not Supported
11Fh FFh Erase type 2 instruction = Not Supported
120h (SA) +90h JEDEC basic | 00h Erase type 3 not supported
flash X .
121h parameter FFh Erase type 3 instruction
122h (SA) +91h DWORD-9 12h 4 Size, 256 KB erase instruction = Erase type size = 2"N (where N=
18)
] =12h
123h DCh Erase type 4 instruction = DCh
124h (SA) +92h JEDEC basic | 23h Bits 31:30 = Erase type 4 Erase, Typical time units (00b: 1 ms, 01b: 16
150 | flash FAR ms, 10b: 128 ms, 11b: 1s) =128 ms = 10b
parameter Bits 29:25 = Erase type 4 Erase, Typical time count = 00101b )
126h (SA) +93h DWORD-10 FFh Bits 24:23 = Erase type 3 Erase, Typical time units (00b: 1 ms, 01b: 16
T 8Bh ms, 10b: 128 ms, 11b: 1s)=1S=11b (RFU)
Bits 22:18 = Erase type 3 Erase, Typical time count=11111b (RFU)
Bits 17:16 = Erase type 2 Erase, Typical time units (00b: 1 ms, 01b:
16 ms, 10b: 128 ms, 11b: 1s)=1S=11b (RFU)
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: 1s) =16ms=01b
Bits 8:4 = Erase type 1 Erase, Typical time count = 00010b (typ erase
time =
count + 1 * units =3 * 16 ms = 48 ms)
Bits 3:0 = Count = (Max Erase time / (2 * Typical Erase time)) - 1 =
0011b
128h (SA) +94h JEDEC basic | 82h Bits 31 =Reserved = 1b
120n | flash E7 Bits 30:29 = Chip Erase Typical time units (00b: 16 ms, 01b: 256 ms,
parameter 10b: 45, 11b: 64 s)
12Ah (SA) +95h DWORD-11 FFh =11b
PP — Bits 28:24 = Chip Erase Typical time count =00011b (512M), and
12Bh E3h for 00110b (1G)
E%ﬁ'\g Bits 23:19 = Byte Program Typical Time, additional byte =11111b
G OF | Bits 18:14 = Byte Program Typical Time, first byte =11111b
Bits 13 = Page Program Typical Time unit (0: 8 us, 1: 64 us) = 64 ys =
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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512 Mb/1 Gb SEMPER™ Flash L
HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Device identification

O 133 JEDECSFDPRevDO O O OO O

Byte
address | Word address| SFDP DWORD
(x1 SPI) | (x8 HB) name Data Description

12Ch (SA) +96h JEDEC basic | ECh Bit 31 = Suspend and Resume supported = 0b
1o0h | flash 23h Bits 30:29 = Suspend in-progress erase max latency units (00b: 128
parameter ns, 01b: 1 us,
12Eh (SA)+97h DWORD-12 19h 10b: 8 us, 11b: 64 us) = 8ps =10b
T 29N Bits 28:24 = Suspend in-progress erase max latency count = 01001b,
max erase suspend latency 01001b
Bits 23:20 = Erase resume to suspend interval count =0001b)
Bits 19:18 = Suspend in-progress program max latency units (00b:
128ns, 01b: 1ps,
10b: 8 us, 11b: 64ps) = 8 us =10b
Bits 17:13 = Suspend in-progress program max latency count =
01001b
Bits 12:9 = Program resume to suspend interval count = 0001b
Bit 8 = Reserved = 1b
Bits 7:4 = Prohibited operations during erase suspend
=xxx0b: May not initiate a new erase anywhere (erase nesting not
permitted)
+ xx1xb: May not initiate a page program in the erase suspended
sector size
+x1xxb: May not initiate a read in the erase suspended sector size
+ 1xxxb: The erase and program restrictions in bits 5:4 are sufficient
=1110b
Bits 3:0 = Prohibited Operations During Program Suspend
= xxx0b: May not initiate a new erase anywhere (erase nesting not
permitted)
+ xx0xb: May not initiate a new page program anywhere (program
nesting not permitted)
+ x1xxb: May not initiate a read in the program suspended page size
+ 1xxxb: The erase and program restrictions in bits 1:0 are sufficient
=1100b

130h (SA) +98h JEDEC basic | 7Anh Bits 31:24 = Erase Suspend Instruction = BOh
131th | flash Boh Bits 23:16 = Erase Resume Instruction = 7Ah
parameter Bits 15:8 = Program Suspend Instruction = BOh
132h (SA) +99h DWORD-13 7Ah Bits 7:0 = Program Resume Instruction = 7Ah

133h BOh

134h (SA) + 9Ah JEDEC basic  |F7h Bits 7:4=RFU =Fh

flash Bit 3:2 = Status Register Polling Device Busy = 01b: Legacy status
parameter polling supported = Use legacy polling by reading the Status
DWORD-14 Register with 05h instruction and checking WIP bit[0] (0 = ready; 1
=busy). Bits 1:0=RFU = 11b

135h 66h Bit 31 = DPD Supported = Supported =
136h (SA) + 9Bh 8oh ggBr:ts 30:23 = Enter DPD Instruction =

137h 5Ch Bits 22:15 = Exit DPD Instruction not supported = 00h
Bits 14:13 = Exit DPD to next operation delay units = (00b: 128 ns,
01b: 1 s, 10b: 8 pus, 11b: 64 us) =64 us=11b
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

138h (SA) +9Ch JEDEC basic | 00h Bits 31:24 = Reserved = FFh
130n | flash 0oh Bit 23 = Hold or RESET Disable = not supported = 0b

parameter Bits 22:0 = Not supported = 000000h

13Ah (SA) + 9Dh DWORD-15 00h

13Bh FFh
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HYPERBUS™ interface, 1.8V/3.0V Inflneon '

Device identification

O 133 JEDECSFDPRevDO O O OO O

Byte
address | Word address| SFDP DWORD
(x1 SPI) | (x8 HB) name Data Description

13Ch (SA) + 9Eh JEDEC basic |F9h Bit 7 =Reserved =1
130h | flash 10N Bits 6:0 = Volatile or Non-volatile Register and Write Enable
parameter Instruction for Status Register 1

DWORD-16 =xxx_xxx1b: Non-volatile Status Register 1, powers-up to last
written value, use instruction 06h to enable write.

+xxx_1xxxb: Non-volatile/Volatile Status Register 1 powers-up to
last written value in the non-volatile status register, use instruction
06h to enable write to non-volatile status register. Volatile status
register may be activated after power-up to override the non-
volatile status register, use instruction 50h to enable write and
activate the volatile status register.

+xx1_xxxxb: Status Register 1 contains a mix of volatile and
non-volatile bits. The 06h instruction is used to enable writing of the
register.

+x1x_xxxxb: Reserved

+ 1xx_xxxxb: Reserved

=1111001b

13Eh (SA) + 9Fh F8h Bits 31:24 = Enter 4-byte Addressing

13En | Alh + xx1x_xxxxb: Supports dedicated 4-Byte address instruction set.
Refer to the vendor datasheet for the instruction set definition.

+XXXX_Xxx1b: Issue instruction B7h (preceding write enable not

required)

+ 1xxx_xxxxb: Reserved

=1010_0001b

Bits 23:14 = Exit 4-Byte Addressing

= XX_xx1x_xxxxh: Hardware reset

+ xxX_X1xx_xxxxh: Software reset (see bits 13:8 in this DWORD)

+ xx_1xxx_xxxxb: Power cycle

+x1_xxxx_xxxxb: Reserved

+ 1X_Xxxx_xxxxb: Reserved

=11 1110_0000b

Bits 13:8 = Soft Reset and Rescue Sequence Support

+x1_xxxxb: issue reset enable instruction 66h, then issue reset

instruction 99h. The reset enable, reset sequence may be issued

on 1, 2, or 4 wires depending on the device operating mode.

=010000

140h (SA) + AOh JEDEC basic | 00h Not Supported
PV flash

141h parameter 00h
142h (SA) +Alh DWORD-17 00h

143h 00h

144h (SA) + A2h JEDEC basic | 00h Elt gcl) Zgb 10b
flash it30:29 =
145h parameter 00h Bit28=0Db
146h (SA) +A3h DWORD-18 BCh Bit 27:26 = Not supported = 00b
PPE— Bits 25:24 =00b
147h 40h Bit 23 = JEDEC SPI Protocol Reset Supported =
1b Bits 22:18 = 01111b

Bits 17:0 = Reserved = 00000h
148h (SA) + Adh JEDEC basic | 00h Not Supported

o | flash
149h parameter
14Ah (SA) + A5h DWORD-19

14Bh
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Device identification

O 133 JEDECSFDPRevDO OO OONO

Byte

address | Word address| SFDP DWORD

(x1 SPI) | (x8 HB) name Data Description

14Ch (SA) + A6h JEDEC FFh Bits 31:28 = Maximum operation speed of device in 8D-8D-8D mode
1a0h | basic flash FFh when utilizing Data Strobe = 1000b (200 MHz) / 0111b (166 MHz)

parameter Bits 27:24 = 8D-8D-8D mode without using Data Strobe is not
14Eh (SA) + A7h DWORD-20 FFh charac-terized = 1110b
14Fn 8EN HS-T E!ts 23520 = 11118
7En HL-T | Bits 19:16=1111
Bit 15:0 = Not Supported = FFFFh
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Device identification

9.3 xSPIooog 2
0 134 xSPIOOOO 200
Byte SFDP
address | Word address | DWORD
(x1 SPI) | (x8 HB) name Data Description
150h (SA) + A8h JEDEC xSPI |EOh Bit 7 = Program Suspend Supported = 1b
(Profile 2.0) Bit 6 = Program Resume Supported = 1b
DWORD 1 Bit 5 = Enter SPI (1S-1S-1S) Supported =
1b Bit 4:0 = Reserved (00000b)
151h FFh Bit 15 = Deep Power Down Supported = 1b
Bit 14 = Word Program Supported = 1b
Bit 13 = Sector Erase Supported = 1b
Bit 12 = Chip Erase Supported = 1b
Bit 11 = Erase Suspend Supported =
1b Bit 10 = Erase Resume Supported =
1b Bit 9 = Write to Buffer Supported =
1b
Bit 8 = Program Write to Buffer Supported = 1b
152h (SA) + A9h FFh Bit 23 = Memory Write Linear Supported = 1b
Bit 22 = WREN1 Supported = 1b
Bit 21 = WREN2 Supported = 1b
Bit 20 = SREN Supported = 1b
Bit 19 = Status Register Read Supported = 1b
Bit 18 = Status Register Clear Supported = 1b
Bit 17 = Configuration Register Read Supported = 1b
Bit 16 = Configuration Register Load Supported = 1b
153h FFh Bit 31 = xSPI Profile 2 Supported = 1b
Bit 30 = Register Read Wrap Supported = 1b
Bit 29 = Register Read Linear Supported = 1b
Bit 28 = Memory Read Wrap Supported = 1b
Bit 27 = Memory Read Linear Supported = 1b
Bit 26 = Register Write Wrap Supported = 1b
Bit 25 = Register Write Linear Supported = 1b
Bit 24 = Memory Write Wrap Supported = 1b
154h (SA) + AAh JEDEC xSPI | 2Ch Bits 15:12 = Reserved = 0000b
1| (Profile 2.0) 08h Bits 11:7 =200 MHz 16 Dummy Cycles = 10000b
DWORD 2 Bits 6:2 = 200 MHz Configuration Bit Pattern = 01011b
Bits 1:0 = Reserved = 00b
156h (SA) + ABh 00h Bits 31:16 = Reserved = 00000000000000000b
157h 00h
158h (SA) +ACh JEDEC xSPI |0Ch Bits 31:27 = 166 MHz 14 Dummy Cycles = 01110b
Tooh (Profile 2.0) 72h Bits 26:22 = 166 MHz Configuration Bit Pattern =01001b
DWORD 3 Bits 21:17 = 133 MHz 12 Dummy Cycles = 01100b
15Ah (SA) + ADh 58h Bits 16:12 = 133 MHz Configuration Bit Pattern = 00111b
Issh | 72h Bits 11:7 = 100 MHz 8 Dummy Cycles = 01000b
Bits 6:2 = 100 MHz Configuration Bit Pattern = 00011b
Bits 1:0 = Reserved = 00b
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Byte Word ad- |SFDP DWORD
address | dress name
X X ata escription
(X1 SPI) 8 HB D D ipti
15Ch (SA) + AEh | Command 00h Bits 31:24=01h
Sequences Bits 23:16 = 06h
15Dh Profile 0on Bits 15:8 =00h
A5Eh  [(SA)*+AFh |Change 06h Bits 7:0=00h
150Fh DWORD 1 01h
160h (SA) +B0Oh |Command 00h Bits 31:24 = 00h
Sequences Bits 23:16 = 00h
1610 Profile oon Bits 15:8 = 00h
162h (SA)+B1h | change 00h Bits 7:0 = 00h
163h DWORD 2 00h
164h (SA) +B2h |Command 00h Bits 31:24 = 05h
Sequences Bits 23:16 =71h
165 Profile gon Bits 15:8 =80h
166h  [(SA)*+B3h |change 71h Bits 7:0=00h
167h DWORD 3 05h
168h (SA) +94h |Command 00h Bits 31:24 = 04h
Sequences Bits 23:16 = 0Ah
169 Profile oo Bits 15:8 = 00h
16Ah (SA)+95h | change 0Ah Bits 7:0 = 00h
16Bh DWORD 4 04h
9.4 gooooo b
O 136 OOOOO0O ID(x1SPl)
Byte address!®® |Data Description
00h 34h Infineon Manufacturer ID
01h 00h
02h 6Ah (HL-T) Interface Voltage Type
7Bh (HS-T)
03h 00h
04h 1Ah =512 Mb Device Density
1Bh =1024 Mb
05h 00h
06h OFh Device ID Length
07h 00h
oono

B U000Ox1O0SPIO0OOD0DOORDIDN O OCDOODOODOOIDOODOODODO

0 137 OOOO0O0 ID(x8 HYPERBUS™)

Word address [ Data Description

(SA) + 0800h 0034h Infineon Manufacturer ID

(SA) +0801h 006Ah (HL-T) Interface Voltage Type
007Bh (HS-T

(SA) +0802h 001Ah =512 Mb Device Density
001Bh =1024 Mb

ooa
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Device identification

O 137 OO00000 ID(x8 HYPERBUS™)[O O O

Word address [ Data Description

(SA) + 0803h 000Fh Device ID Length

(SA) + 0804h 0090h Family ID: (HL-T/HS-T Family)
oono

. o0pooopoooo

9.5 Oogip
0 138 00 Dl
Byte address (x1 SPI) (86] Word address (x8 HB) 1871 Data
00h (SA) + 0200h Device Dependent
01h
02h (SA) +0201h
03h
04h (SA) +0202h
05h
06h (SA) +0203h
07h
oaod
. 0000 IDoOoooon
86. JO0Ox1O sSPIDOOCOODO IDORDUID O OODOOOOOOOIIDODOOOODOO
gr.0O0ooooon
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Package diagrams
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N ep— 2l
Alo.as[c ]
| |
(2x) | ! &
‘ 5 o O O O
: /N
i : 4 OO0 $ OO0
1
—_—t 1 —3 -e—@—(P—@'—@ —f IE}E
! —— O O i O O
‘ [eE] 1 O O o +
! V|
|
INDEX MARK I ; E D B A \_
R i T omneR
TOP VIEW olo.15[c] ~—
#29)
* BOTTOM VIEW
A Pl L|//|c>.zo{ t]
o)) CJ——
? LAI [2]o.10[C]
C .1
SIDE VIEW c]
24X @b
2 0.15 W[CA[B]
2 0.08 M|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 JEPS5, SECTION 3, SPP-020.
D 8.00 BSC
4. "e" REPRESENTS THE SOLDER BALL GRID PITCH
E 6.00 BSC
o T 00BSC 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION
o T 00BSC SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
o 5 N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME
ME 5 A DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.
N 24 A “SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
b 035 040 0.45 POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW
E
° 10088¢ 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
8. "+ INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS
SE 0.00 BSC
A A1CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK, METALLIZED MARK INDENTATION
OR OTHER MEANS. 002_15550 *B
10. JEDEC SPECIFICATION NO. REF: MO-234E
O 65 240 BGAO 8x6x1 0 0O O VAA024/ELA024/E2A024 0 O O O O PG-BGA-240
Datasheet 176 002-12337 Rev. AD

2025-07-14




512 Mb/1 Gb SEMPER™ Flash
HYPERBUS™ interface, 1.8 V/3.0V

Package diagrams
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DIMENSIONS NOTES:
SYMBOL
MIN. NOM. MAX. 1. DIMENSIONING AND TOLERANCING METHODS PER ASME Y 14.5M-1994.
A - - 1.00 2. ALL DIMENSIONS ARE IN MILLIMETERS.
Al 020 - - 3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-020.
D 8.00 BSC
4. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
E 8.00 BSC
o S00BSC 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
- 200850 SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E” DIRECTION.
oo - N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME.
VE e & DIMENSION *b" IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TO DATUM C.
N 24 A "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
ab 0.35 0.40 045 POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
E ]
i 1008SC WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE OUTER ROW "SD" OR "SE" = 0.
D 1.00 BSC
- T WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE" = 6E/2.
p S00BST 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: N/A 002-22282 **
0 66 2400 BGA (8 8 x 1 mm)VAC024 0 0 0 0 (PG-BGA-24)
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Ordering information

11 Ooooo

goboboooboboooooooan

S26HL
S26HS 512 T GA B H M 00 0

[88]
Packing type
0=Tray
3=13"Tape & Reel

Model number

00 = x8 Default Boot, 6 x8 mm package
01=x1 Default Boot, 6 x8 mm package
02 = x8 Default Boot, 8 x 8 mm package
03 =x1 Default Boot, 8 x8 mm package

—— Temperature range
I = 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

» Performance
GA=200MHz DDR
FP =166 MHz DDR

Technology
T =45-nm MIRRORBIT™ Process Technology

* Density
512=512Mb
01G=1Gb

» Device Family

S26HL 3.0 VSEMPER™ Flash HYPERBUS™ Interface
S26HS 1.8V SEMPER™ Flash HYPERBUS™ Interface

oo
88. 0 00O www.infineon.cnO OO ODODOOO0OOOOOOODOOO
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Ordering information

11.1

oo -—-oodd

infineon
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0 139 goodgd -dan
Base ordering | Speed |Package and | Temperature | Model Packing Ordering part number (x
part number |option | materials range number type = packing type) Package marking
S26HL512T FP BH I,V 00 0,3 S26HL512TFPBHI00x 26HL512TPI00
S26HL512TFPBHV00X 26HL512TPV00
I,V 01 0,3 S26HL512TFPBHI01x 26HL512TPI01
S26HL512TFPBHV01x 26HL512TPV01
S26HLO1GT FP BH I,V 02 0,3 S26HLO1GTFPBHIO02x 26HLO1GTPI02
S26HLO1GTFPBHV02x 26HLO1GTPV02
I,V 03 0,3 S26HLO1GTFPBHIO3x 26HLO1GTPIO3
S26HLO1GTFPBHV03x 26HLO1GTPV03
S26HS512T GA BH I,V 00 0,3 S26HS512TGABHI00X 26HS512TAI00
S26HS512TGABHV00X 26HS512TAV00
I,V 01 0,3 S26HS512TGABHI01x 26HS512TAI0L1
S26HS512TGABHVO01x 26HS512TAV01
S26HS01GT FP BH I,V 02 0,3 S26HS01GTFPBHI02x 26HS01GTPI02
S26HS01GTFPBHV02x 26HS01GTPV02
I,V 03 0,3 S26HS01GTFPBHIO3x 26HS01GTPIO3
S26HS01GTFPBHV03x 26HS01GTPV03
S26HS01GT GA BH I,V 02 0,3 S26HS01GTGABHI02x 26HS01GTAI02
S26HS01GTGABHV02x 26HS01GTAV02
I,V 03 0,3 S26HS01GTGABHIO3x 26HS01GTAI03
S26HS01GTGABHV03x 26HS01GTAV03
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Ordering information

11.2

OoOoO0 —0O00/AEC-Q100

O 14000000000/AECQIIU000 D000 oooobobDoobobobOon
gbobogobboobobooobbooobooobboooboad

OO0 AEC-Quoo 0 dbobuonooobobgprPPAPDODOO

OO00OO000Iso/Ts-169400 0 0000000000000 PPAPODOODODO AEC-QI000 00 0O AEC-

QoD IbDiilboOonOboODOODnIso/TsS-169490 000

OODO0O0DgiIso/rs-1e94900 00 0000000000000 PPAPODODO AEC-QIO0000O0O

O 140 0000 —000/AEC-Q100)
Base ordering | Speed Package and | Temperature | Model Packing |Ordering part number
part number |option |materials range number type (x = packing type) Package marking
S26HL512T FP BH B,M 00 0,3 S26HL512TFPBHBOOX 26HL512TPB0O0
S26HL512TFPBHMO0X 26HL512TPMO00
B,M 01 0,3 S26HL512TFPBHBO1xX 26HL512TPBO1
S26HL512TFPBHMO1x 26HL512TPMO1
S26HS512T GA BH B,M 00 0,3 S26HS512TGABHBOOX 26HS512TABOO
S26HS512TGABHMOOX 26HS512TAMO0
B,M 01 0,3 S26HS512TGABHBO1x 26HS512TABO1
S26HS512TGABHMO1x 26HS512TAMO1
S26HLO1GT FP BH B,M 02 0,3 S26HLO1GTFPBHBO2x 26HLO1GTPBO02
S26HLO1GTFPBHMO2x 26HLO1GTPMO02
B,M 03 0,3 S26HLO1GTFPBHBO3x 26HL01GTPB03
S26HLO1GTFPBHMO3x 26HLO1GTPMO3
S26HS01GT FP BH B,M 02 0,3 S26HS01GTFPBHB02x 26HS01GTPB02
S26HS01GTFPBHMO02x 26HS01GTPMO02
B,M 03 0,3 S26HSO01GTFPBHBO3x 26HS01GTPBO3
S26HS01GTFPBHMO3x 26HS01GTPMO3
S26HS01GT GA BH B,M 02 0,3 S26HS01GTGABHBO2x 26HS01GTABO2
S26HS01GTGABHMO2x(E9 | 26HS01GTAMO2
B,M 03 0,3 S26HS01GTGABHBO3x 26HS01GTABO3
S26HS01GTGABHMO3x(E? | 26HS01GTAMO3
oono
89.125°C0 200 MHzO S26HSOIGT L U OO D000 DODUOUOOOODOOODODOO0OO0OooOoooooon
ogoooood
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Documen
trevision

*Z 2022-12-08 |Post to external web.

Updated Features

Updated SafeBoot

Updated Microcontroller initialization failure detection (x1 boot option)
Updated Host polling behavior

Updated Figure 32

Updated Microcontroller initialization failure detection (x8 boot option)
Updated Host polling behavior

Updated Figure 33

AA 2023-06-02 |Updated Registers

Updated HYPERBUS™ registers

Updated Status Registers (x8)

Updated Table 70

Updated Device identification

Updated Manufacturer and Device ID

Updated Table 136

Updated to new template.

Completing Sunset Review.

Updated Data integrity.

Updated Program/erase (PE) endurance —high endurance (256 KB sectors).
Updated Table 4, Table 5, Table 121, Table 129, Table 131, and Table 133.
Updated Package diagrams - spec 002-15550 - Rev. *A to Rev. *B.

Removed S26HL256T and S26HS256T devices from the datasheet.
Updated Ordering information:

Updated Table 140, removed part numbers — S26HL512TFPBHAQOX,
S26HL512TFPBHAO1X, S26HS512TGABHAQOX, S26HS512TGABHAO1X,
S26HLO1GTFPBHAO02x, S26HLO1GTFPBHAO3x, S26HSO1GTFPBHAO2X,
S26HS01GTFPBHA03x,S26HS01GTGABHA02x, and S26HS01GTGABHAQ3X.
Updated Table 130.

Updated min values for tg, and typ parameter in Table 131.

Updated Figure 60.

Updated Ordering information.

Date Description of changes

AB 2024-03-25

AC 2024-09-12

AD 2025-07-14
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