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Features
- 1GbigHE
- EREFEDEHIT 2,560,000 X E NARERTEIF
- FB’E

- 4KB BXZE/DA[#1T 300,000 /R E N-ZEREIF
- B 25 FREUER BT A
HEBEBE
-1L7VE20V (HST)
-27VE36V (HLT)
E S RESEE
- TR (-40°C ~ +85°C)
- ¥ERIJE (-40°C~+105°C)
- RELR, AEC-Q1003 %% (-40°C ~+85°C)
- HZELR, AEC-Q1002 4% (-40°C ~+105°C)
- R%E4L, AEC-Q1001%Rk (-40°C ~+125°C)
ESES
-512MB
- 16 5|ff soic (300 mil) -S03016

- 24IkBGA6Xx8ZEXK
- 8fiisS WSON 6x8 =K

- 1GB
- 16 5|H) soIC (300 mil) -S03016

- 24IKBGA8Sx8 =K

- 165/ soic (300 mil)
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

(infineon

Performance summary

HEEE4E

w1 R AIRENE

Transaction Initial access latency (Cycles) (Clock rate (MHz) MBps
SPI Read 0 50 6.25
SPI Fast Read 9 166 20.75
Dual Read SDR 7 166 41.5
Quad Read SDR 10 166 83
Quad Read DDR 7 102 102
&2 HRVRIZMIRRIESR

Operation KBps

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

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

256 KB sector erase 331

4 KB sector erase 95

K3 B R THAE

Operation Current (mA)
SDR Read 50 MHz 10
SDR Read 166 MHz 53
DDR Read 102 MHz 50
Program 50
Erase 50
Standby (HS-T) 0.011
Standby (HL-T) 0.014
Deep power down (HS-T) 0.0013
Deep power down (HL-T) 0.0022
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

Data integrity

HiETTEY
=~a B N\/H8BR (PE) A - B A (256KB RX)
Sectors in partition Minimum PE cycles 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
2R R=EFEEFT B EITA S XA
RS BNBRRTHA Y - KEIERIFSX (256 KB BX)
Minimum PE cycles Minimum retention time Unit
500 25 Years
AR REARHNETBEX.
£6 TBNIERMAMY 4kB BXMIEZ K EFERET
Flash memory type Minimum cycles Unit Minimu | Unit
m
retentio
n time
Program/Erase cycles per 4 KB sector | 500 PE cycles | 25 Years
300,000 2
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.
(REETER......)
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512 Mb/1 Gb SEMPER™ Flash 1
Quad SP1,1.8V/3.0V Infmeon '

Data integrity

K6 () BN/BRITAY 4 KB BXHAIEZ LM FTERMET
Flash memory type Minimum cycles Unit Minimu |Unit
m
retentio
n time
Program/Erase cycles per 500 25
persistent protection bits (PPB)
array or nonvolatile register array
Note: Each write transaction
to a nonvolatile register
causes a PE cycle on the
entire nonvolatile register
array.
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

1 Pinout and signal description
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

1 Pinout and signal description

(@
DQ3/RESET#[ |1 16 [ ] CK
Vec [ |2 15 [ ] DQo/sl
RESET#[ |3 14 [ ] DNU
DNU[ |4 13 [ | DNU
DNU[ |5 12 [ | DNU
DNU[ |6 11 [ | DNU
cs# | |7 10 | ] Vss
pai/so|[ |8 9| ] DpQ2/wpP#
& 2 16 5|k solc 3% (so316), TRNE
cs# [ 1 8{ 1| Vec
DQ1/8O [ 2 7{)|DQ3/RESET#
DQ2/WP# ([ 33 6{|CK
Vss [ 34 5{ | DaQo/sI
3 SEIES B3 (wsoNe6x8) , TRILE
R ESHR
Symbol Type Mandatory/ Description
optional
CS# Input Mandatory Chip Select (CS#). All bus transactions are initiated
with a HIGH to LOW transition on CS# and
terminated with a LOW to HIGH transition on CS#.
Driving CS# LOW enables the device, placing itin the
active mode. When CS# is driven HIGH, the device
enters standby mode, unless an internal embedded
operation is in progress. All other input pins are
ignored and the output pins are putin high
impedance state. On parts where the pin
configuration offers a dedicated RESET# pin, it
remains active when CS# is HIGH.
(RBELTR......)
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

1 Pinout and signal description

®R7 (&) =5k

Symbol Type Mandatory/

optional

Description

CK

DQO/SI Input/Output

DQ1/SO

DQ2/WPH# Input/Output (weak

Pull-up)

DQ3/RESET#

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

Serial Input (SI) for single SPI protocol
DQO Input/Output for Dual or Quad SPI protocol

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

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

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

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

DQ3 Input/Output for Quad SPI protocol

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

RESET# Input (weak Pull-up) | Optional

Hardware Reset (RESET#). When LOW, the device
will self initialize and return to the array read state.
DQ[3:0] are placed into the high impedance state
when RESET# is LOW. RESET# includes a weak pull-
up, meaning, if RESET# is left unconnected it will be
pulled up to the HIGH state on its own.

Power Supply Mandatory

Vee

Ground Supply

Core Power Supply

Core Ground

DNU - -

Do Not Use.
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2 Interface overview

2 BEO8R
2.1 BEiR

K& Quad SPI # [0 SEMPER™ R 5= &R CMOS, MIRRORBIT™ T Z NFIN 1= i#28F. SEMPER™ [AfET
FiESRE NIRRT £migit, BT 15026262 tREHITH &, Bid ASIL-B FRINEH ZHiExm ASIL-D F4Ko
A2 & Quad SPIHERISEMPER™ (NIF N TE 88 T IFE A R AISPIRITMAME . AENFAL (W 1/0 5
DIO) BAKPUIZEAIM 1/0 (QI0 ) FIFALIMEIEDO (QPI) thiX. Lt4h, HEHEEXT Q0 A QPI BY DDR ILEX (&4,
B 7E BT RO MIA A (R Rt A H S BN ER R

MEBHIEBURIERH A SEN, EEERAURENEREISEH AL H L. BIEHEZMBENTTE
BY, MZMREZFLOURENENEZEEES

SNEEBAIEFRRESN—NEEL FEGEIRKEEL (KBTF) BkhiBiE0 (BB . RE
EIRIRVEA BRI NTFIM 0 B2XH 1, 1EBREONTERRX (4 KB 8 256 KB) HHITIEFRE(E,

SEMPER™ AfZE B iRt RN B XEE, itz EEEr A E NS —8Y 256 KB BXFES, WAILARCEN
BEiE 1, HP=4+T"14KB B HTINERKEES, MERNBEX LS 256 KB, HELENRSE
B2, HP=1+"/4KB BXEMBMES 2B FIIDEZF, MARHNBX LI 256 KB,
FEENBNREHHEERMNIIE NEEIEEN 256 FHI 512 FT, 512 FHATIRHESNEAE
1=

I Power Managemen t I
1 ¢ ]
1 Address Register
- Embedded
" | Microcontroller
ECC
A (SECDED)
cK | Control Logic
cs# o MirrorBit
>~ -
DQO/SI »| Inputioutput #| Program Buffer > B _
Drivers -
DQ1/s0
DQ2 | WP# = > Data Integrity
[ Read Buffer |
DQ3 | RESET# - - Read Buffer |- Check
| | Secure Silicon Region
Clock ‘ SFDP and IDs
> > Registers
Reset Control
=] 3B EE =]
4 ZIEIERE

A& Quad SPI #EOMISEMPER™ (NENZiE2s I 2T EEAR, BF 1.8V H 3.0V iZ0FH 1/0 BIEEIN,
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2 Interface overview

S ITHIZE I RN HITHIIR{EX , HostInterface Controller (ENIEOITHIZE, HIC)
Embedded Algorithm Controller (BRATNEEIEHIZE, EAC) o HICIEITRHRANESBEE, HiRE
=EWRshiaL, USRS ENRRAERIEEFE ARG H. HICEREUT RIS F 3 S FiFrERIH
NEBRETRRVERIE,; BT N EFHUFEGES EMANEACIESTEEES A, SHIEACERERIRUNRE N
Hi. EACEENRMEERISSHEMRSBSTHNEEESFEY, HRITHEXHBEBAXE L,

BARTEHERESI YRR A MR, BERTERMIRIEFS], XERIERHRAMAREE (EA) o
XEEE AT MR R EMEACKEIRE, TEENITERFISIBNE ANIER. THRSRIESREE
NEIIRTESR T, EACEIIESAFRITARELENS BURMIES, HEEARITHIBRMRERES,
B MR RAT BB SR GLEIT(XIP), TIPS SEMPER™ IR IFEERIR & —EMEM, LB
RABOBY SHEIR T Quad 3 DDR Quad SPIEH, ¥IB(EIMEEA] U LAIHBIESHTHEH NOR IN7E
H7zfEe8, FINRERMESHE,

0% Endurance Flex MBS RSEGIT A RAEMSIRIBELSS R AR E 5] NOR INTEIB ST A MR BUR
RIS, TRENEMAMRKEENBENSK, R 100 5RLU ERIBRSIERD 25 FHE
1RBETE,

Bi&Quad SPI HECIHISEMPER™ (T U775 8 IS TE7Z A3 ME 5115 A\ BRIA1 4 AR N\ SUIR BRA S5 DR S 5 41R
KFIAIIE, RS, % ECCHD AT IRELTAZeh & LS A FITR LA 5 IR LU, 88 LA 4R 4

A& Quad SPHECIRISEMPER™ INTERTFHE SR A AN BISUTTHAE, TR RGHBHEIRS,
 GAFUERISIE: RETNTIBRAI. KRAIE RS

CEIRIMISAIE: BAMIHERAMEISIT IR 1 (/3 2 LA ISR

¢ BIRREBMRE: SRR EHTHEIZET

+ SafeBoot: R & EMBINTERFIESMLLAEBRANE

¢ BRIERRE: RES M REABRRIREMRES

¢ BRIERITHES: HEE M RR AR

2.2 FS1Y

2.2.1 SEMPER™ [T\ 7 f#238YQuad SPIEf IR T\

A& Quad SPHECIISEMPER™ IN7Z U 7Z B 28 AT EI MR\ TUA 44 388 LU LU TR PR FhEY Szt > — IR h:

B 0, FIFMRIELE Cot FREBTATRERT, HRHEBT, BIBRAANTABET,

B 3, EEMRIETE Cst FRRESANBRT, KREEBRBANEERTENERT,

NFXEMIRT, SDRUMNAPEIEE CK ESH_ LA AWBFEIZFMHE, M DDR MNP EHIETE CK (ESHY
DA EFE S, B EBIEE CKERHESHTRAR A, X F DDR MY, FXFR 3.

MR IUHI X 57 T 2 24 ENA T RHTIRIN B NME R R B BT ik o
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2 Interface overview

Capture Drive
Input Output

Mode 0 CK
Mode 3 CK

Cs#

DQ[oy/sl 4< 1% BitIn X X
DQ[1)/sO ()() {:1’ Bit om}( X )7

(( /7

——
.
—~

- Input *—Ig;ire?—b{d—omput—h|
Bs SPI SDRIER Sz 3%
Drive
Output
Mode 0 CK ‘ :II / 'i, / ( / ",
Capture

CS#_\ Input /_
((
)J

|-¢———Input——— L atency Cycles———Output——m|

Ee SPI DDRIER 2§+

2.3 R Y

245

o TECSHAEIE (REBTE) HAE, BEMES (CK) #tDiR, REFTIESEEBAELIR (DQ) 55 L%
Wi, AESMUFPHENEEEEIINEXZESR SR EMRNEXEZESR MR E DT HEIRENE
ERMEEAAEREERMGTS ANSUERRE, FNMISETR, YEEEE TIERENEIEN,
FEEIRE) cs# M TFABEBIRES (BEF) . CS# BOEBMTEEERITA S& ERN— e <&,

o HcsH ATFIREBIRESEY, CK BFELIHR,

v IBSARREEERGLERABRN, ik, ERERMEGEFRMEREREN, EIINEERR
FEENERSHIES,
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2 Interface overview

FRIXE

v CKARIEEITMFESS 2 B SN F U 2 MU RE R, 18<. MUAT NI ZH A ETESDRIZ
WAy CK EFHA, R4 1E DDR EHIAFHIE S CK Ao

AR TSR (ERANVIR(E) HBE), FREIRENNEEMERETINSIXEISEN 28, SmAIR/EEL

1T, FEFEEAEm, TBRANRERE, FEETIEEERNESE, XERBTECEHENHRE

ERNTVRIE"FITIE TE DT 67

Y ARIE
v RSP ERNDQE S EBUAT SRS FMNE S, IBREARARER DQ ESHITE
Bffh, hEATEES. MitFEEMEFERNHIEBRENDQREE (DQESH) &R, &l
T
WR-WR-WR, HH:
- B—PMWRERBLURENRERE,
- EBZAWREHIHUTEERIRE,
- B WREBIBUEENIRE,
v (ITEERE 1. 23 4o ¥F SDR, REVEAS; ¥F DDR, REYEN D, SDRIEE—MESEHERARY EFH
B TEEEEERE/NERE, DDRES MR EH EFSAF FHEAT U RRMEEE,
o 5
- 1S-1S-1SFRRIELHLILLFIZISDR , kA 1EL4F(IBESDR , EIE A 1LLAF(IZISDR
- 45-4D-4D RIED /0 4 LUAFUTRSDR , MHEFNEIEZ I 4 LL4F(I5E DDR,
Y TE X
+ B#&Quad SPIZOSEMPER™AERZ 23 E X AR :
- 1S-1S-1S: 1< fR . HiHEmMBIBEE MR —1 DQES. FIBMEIYN SDR.
- 15-25-2S: — 1 DQIESATIESEH, M IDQES AT thutFmfiiEZiE. FRIEMEIY7 SDR.
- 1S-1S-4S: 1ESMMIHERMEIERA—IDQES, HIBFRAINFERANIDQES. FIEMEIYH SDR.

- 15-45-4S. — 1 DQIESATIE<EH, EITDQESAT LR, ERMIESR. FrEMERIYA
SDRs

- 1S-4D-4D: I EZHER—1DQESHLUSDRAT, MAtFEIEEF i ER U DQE S HLDDRA .
- 45-45-4S: 151EH. MU ERFALUEEHEREFERENTEN DQES. FREMERIYA SDR.

- 45-4D-4D: 1L EMERRENDQIESHIUSDRA I, HutAEkiEE afERRYENDQIS S H LADDR
o

v EMEREIBU— S AL (1 FFH) 189 E. ZIESIERBRITIE SE AR SR HEN,

v FRBEMNERSZ 1 3 3 4 F 1 FHk

1s-1s-1S MY (LI /4EH, sl0)

v 15-1S-1S W E EHBEL ( POR) EHVENEBANY, BREXEHEIEEIRENE N2 EHEEER,
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2 Interface overview

o ZIYERDQI0]/ SHEE EMEIRFMENANGFATEMEEE2R4, (FRADQ[1]/SO KER NAFATEE
s EEIER, B8 0Q L, EERBENFTHNMESEMAL (MSb) BIFRKB L (LSb)
IR B TE DQ 4k L, ELMUFHIEMEEINFEIREIRF IR FHITER. ELEIEFT
FRER M EfEthit B SR stk B9 IR i3 1 T 1% Sl

+  1E£1S-1S-1SH, DQ[3:2] FAETFHIEL BN ER. DQ[2] TAA{EWP#, DQ[3] RJF{ERESET# N, &

M, DQR:2ESRESMES.

1s-2s-2s MY (D& /4, Do)

o ZWMYER DQI1:0] 55, 8 LL4FAIIE IR M MSb El Lsb BYIIRFF B 7E DQI0] Lo Mt F T MIRIRAL
(LSb) J&TE DQ[0] £, T—NRFAIK7E DQIIES L, AkItEH, ELMIFHIRMESIRFEIR
RIRF B #1715 . SDR RENESEIRTF TR M R B RS AV IR 5o

«  1E£1S-2S-2SH, DQI3:2] FHTEIEE W E. DQ2] FTAEWP#, DQ[3] BEJFAA{ERESET# N, &

M, DQE:2IESREF/MAES.

1s-1S-4s thi¥ (MZ5iLIREY, QOR)

o ZIMNEER DQI3:01 55, 8 LLAFAIESFAFZER MSb El LSb MY ETE DQ[0] L. SDRH
HESEIET TR MR B RS IR IR E 2 6,

1S-4s-4s 1 1s-4p-4D thiY (MLRIMAN/HL, QI0)

o IZMNER DQI3:0] 155, 8 USSR M MSb E LSb MYl ETE DQ[0] Lo HIHEFTIAY
LSb IMETE DQ[0] £, BT EMNIKNEEKRAESHRSH DQES L, EEMUIFHIEMERIRN
Fr B R IR= B #1725, SDR ARAVIESEUIET T IR R MR B & = th ik B9 IR = % 6o
DDR A= $3EF T3
RAFHN (F) B ER, EPFUIRERRTEZMERX TEARERFNNIRE, E5E5E
FHIREBM R R RS IR E 1 TE .

45-45-4S #1 4s-4D-4D Y (MOLLSMEIEO, QPI)

o UEEMYAEER DQI3:0] 155 . BNFTHI LSh ITE DQI0] £, B MEMAUIMERXESIKRE DQ 15
S, ESHItFTHIRME RRMIRFE . SDR FHELEIET TR MRS it A9 IR E £,
DDR FHESLEIEF TUFHX (F) R EFR, EPFUIRFERRFEZDIIERXTEAN
FIRRF NIRRT, ELEBIET HIREESUIRFFiE, B1T/M&% O (SPI, 1S-1S-1S) F|
M£LyM&IEED (QPI, 45-45-4S #4S-4D-4D) Bl TERAEMINER THEERE R,
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2 Interface overview

(infineon

2.3.1 BITIMEIEO (SPI. 1S-1S-1S)
CK \ | \ i \ / \ / \ i \ / \ [ \ / \
CS# f \ /
MSb LSb
DQ[oy/sI 4< CMD [7] X CMD [6] X CMD [5] X CMD [4] X CMD [3] X CMD [2] X CMD [1] X CMD [0] )7
DQ1)/SO High-Impedance
|- Command >
= 7 HIESRNABSPIE
o« U
cs# _/_\ ()(J ()() /
MSb LSb MSb LSb
oo ———{ com )\ Y(eon ) aBN ()
DQ[1)/SO High-lmpedance (}(} ()(}
|———Command——p>}¢————Address——p»|
= 8 WA RS RN\BISPIfE 5
Datasheet
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2 Interface overview

CS#
LSb MSb LSb MSb
ADDR 1 ADDR 1 ADDR 2 ADDR 2

High-Impedance
DQ[1)SO ()() ()() ()()
Input Data Input Data
- Command > (Start Address) "% (End Address) >
&9 A ELTHRE N R SPI{E

ox MMMMM
= _ﬂ

LSb MSb LSb MSb
ADDR DR DIN A Dm A+l Dm A+n

pa[1yso —ehimpedance ( ( ( (
|«———Command——m|-¢———Address———m|—————Input Data »|
& 10 HEES. HUIMBIERANSPIENEE

CS# (( ( (€ /_
)) ) ))

(
J

LSb MSb LSb
DN A Din A D A+1 Din A+n

High-Impedance

DQ[1YSO 5 5 5
| «—Command———|¢—————Input Data >
& 11 HHEESNEERMANSPIE N5
Datasheet 20 002-12345 Rev. AG

2025-07-17



= i
512 Mb/1 Gb SEMPER™ Flash H
Quad SPI1,1.8V/3.0V Inflneon '

2 Interface overview

Samval avaWaWaWaluWaWalulaws
oo\ T

(( (( (¢ (¢
)] )] by} b))

MSb LSb
(( (¢ (L

MSb LSb

(( (( Dour A Dout A Dour A+1 Dout A+n
Paryso 5 —(a X ‘I‘

H—Command—b-{-d—lgﬁgcsy > Read Data >
& 12 HRSHANSPIREEE (MHER) 23

Cs#

LSb MSb

—-ltx o i
{ (( {{ Deur A Dour A+n

batyso S S 5 (5" X S

}-I—Command—b-l-l—Address—Hﬂ—Mode—b}iLg;ireiy-{-ﬂ—Read Data——m|

e AW RWAWE VAW WAWAWRWIWAw
e [

~=

s
~T™

(¢
) b))
/ LSb ~—— -
ADDR . .
\ (Min] )\ :Iuge En;g Made Bits f "}f)
7

m——

& 13 BA{ESTMAANNSPIREEA (HIER)

S W S A A W A A W A Y A
cs# _/_\ /
(( (¢ (
)] )] p]
MSb LSb MSb LSb
oaws ———{ oo )| e Y 2R ——
(( (( Dour A Dour A+n

|«——Command——m|¢————Address——m|-¢———Read Data——»]

™

E 14 BAHESMMAMNRSPIREZia (ERItLIER)

2. W FREFESS LM 2, ERNFHEIEREMENRS.

3. £ Data Learning Pattern 19—EXE|'JTE/R-F, FF ML DLP,

4. 34F RDAY2_4_0 124, FIEMIRMHERIUL,
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2 Interface overview

« A\ A\ A W T
cs# / \ ((} ()(; (;(; /7

High-Impedance

DQIOYS! 45 3 >
MSb LSb
oa1yso 85 (s X ‘I‘
|-«——Start Delay >l Read Data >
& 15 wHEHBIERETIE sPI {55 (AutoBoot)
2.3.2 ¥ 10 sPI (DIO. 1S-2S-2S)

o :JUMW\J‘F\I\JWW
A {)

F
MShb LSb
oD CMD ADDR M)DR DNIA Dmln\ N
{( ADDR ADDR MODE Dou( A Du,“\on

|-¢——Command——#|-¢———Address———m———M ode—bkLé;ithH—Read Data—»=]|

& 16 HEES. AR RN D10 RENE R (RHHIER)

S U W W A O A ) O 0 W

Cs#

(. {

(( (
)) )

\ ( { /
y ) P
ADDR ADDR Dout A Dour A+n
o IIWI‘
ADDR ADDR MODE MDDE Dou A+n
ooy —— (G Y\ CE) Wﬂw

4—Address—>{<7Mode4ﬂ<Lg;i1;Csy*—Read Data—»|

] 17 BEEitMENHAR pDIo ELIREEE (GRHIER)
Datasheet 22 002-12345 Rev. AG
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2 Interface overview

2.3.3

PO4kia 4 iEEY sPI (QOR. 1S-15-4S)

CS#

o :MMMMMW

((
))

(L
b}

f
MSb LSb MSb LSh
EMD CMD ADDR ADDR "_ oF Dip ﬁ‘ Duunw
m [u] [M 1 [n] S _[?1 ol [41 [n]
{

™ o e DumA Dmnﬂ*n
J [ o [51 [11

™ o DI.P DLP 1 Dour A#n
) - o1 [E] 121

DQ[1] S
DQ[2] (G
DQ[3] (G

|«——Command—— | Address——m=l@—Latency Cycles / DLP—b}d—Read Data——m|

™D oie _\ Dnut Avn
J(J_‘ [71 o [71 [31

= 18 Y. HAAIER L QOR SDRIZENEHE (HHER)
2.3.4 Pa4% 10 SPI (QIO. 1S-4S-4S. 1S-4D-4D)

ZI\JMMMUWWE

CS#

(

1M

MSb LSb
EMD cMD ADDR ﬂDDﬁ MODE

r DLP DLP— A Dour A Dour A+n
o o A &)

ADDI ADDI MODE ™ o oLl DL 1 Dour A a\ n

s g :xj DEDEDE Dl 3{ e —
ADDI ADI MODE DL DL -\ a\ n

pap2) S { oon X SE)( N ¥ Sgﬁ o mw
ADDR ADDR MOOE ’Ir_ b 1

—E O~ E  EEDE—

|¢———Command——m|-¢———Address——m}¢——Mode— | ¢—Latency Cycles / DLP—|-¢———Read Data——»|
& 19 HEES. HUMENHANQIO SDRIEENEH (BALIER) D

5. BEXR IR EAIEE
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2 Interface overview

MODE
[4]

r
)
I I~ 1
ADDR ADDR MODE bLe DLP Dour A Dm_n A+n
oap D( e R 3& “}
ADDR ADDR MODE MODE ™o W o Y Daur A+n
oa) D( TS, Bl e O SLL
| T
ADDR ADDR MODE DLP bLP Dot A Dour A+n
otz D( e R SLL
DQ3] ADDR ADDR MODE MODE "_ ote. ({7 o M DomA Dm_nA+n
[Max] 21 71 [31 |7| [0] [?] [3]

-<«——Address———p}¢——Mode——|-¢—Latency Cycles / DLP—p|-¢———Read Data—»|

MODE
(6]

= 20 AEHIFAERE A QIo SDRELLIEEEH (AHIER) D

S [ S B Y VY VY V| W
CS#_\ I I fr

)

x—/
o

LSb

J
I /L ==
MODE ow
oo —(_ W) W e ) B R )5
! 7
{1
/ ADDR ADDR MODE MODE DLI’
|\ [Max-2] 1] (5] (K1) I7]
I
(oo (€ ) e
{( ADDR ADOR MODE MODE IJLP
DG[Z] ] \ [Max-1] B\ 2] X 8] X
1T ~

|
IL
(( f ADOR ADDR MODE MODE "r_ DLF D«.nn
DQ[3] 1) A ivax) b\ 31 X 131 ._ 4%: o |:] ng [E]
f

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

=
-
e~

& 21 wEES. HiM&ENHE QIO DDR RENZH (HitHER)

5. BEFXRFXREAIE
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2 Interface overview

cs# \ (¢ ( r
)J ) )
[
"r_ ';_ 1 ouT uT "ﬂ
e |l G - e S .l‘.—
I
{
ADDR ADDR MODE MODE b DLP ™ o DLP P Dout A+n
DQ] — < [Max-2] BK 1 X 151 X 1 > SS m <SS' 0] _‘
) = L
f
.f\’ ADDR ADDR MODE MODE ) o W o N oana Dour Atn
DQ[2] [Max-1] % 2l X (€] X 121 SS [:t] ASS» [::1 _‘
) L o
{ R
DQ[3] ADDR % ADDR X MODE X MODE SS I o ‘Sg’: oLe _"
( Max] B3l 171 B > _m )} o A m Bl
!
-4—Address—#-«——Mode——m-|-«——Latency Cycles / DLP——#|———Read Data———»-|
= 22 AEHitAENEAL Qlo DDRELIEIEE (HLiER)
cs# _/_\
(( (¢ ((
) » )Y}
MSb LSb
CMD CMD Dour A Dour A+n
Q) S ) 4 (" X S
(( (( Dout A Dour A+
oar 5 5 {5 X S
(( (( Dout A Dour A:
oa@ 5 5 (s X S
(( (( Dout A Dout A+
oa) S 3 (e X S
|-——Command——m|-—L atency Cycles—m»|-¢————Read Data———»|
= 23 WAL D REER (MHER)
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2 Interface overview

2.3.5 O£ 9MgEEO (QPI. 4S-4S-4S F1 4S-4D-4D)

o« A\
CS# /_\ /_

MSb LSb

i CMD CMD

|-—Command—m»|

& 24 HIESH AR QPI SDRIEH

CS# [\
(( ((C
)) ))
MSb LSb
. (( Dout A Dour A Daur A+n
Qs g P B ) RS

|¢——Start Delay————p|¢«————Read Data——— |

& 25 EHHHBIERFYIN QPI£% (AutoBoot)

o« T\ T
o r

MSb LSb MSb
. CcMD CcMD ADDR ﬁDDR
DQ[3:0] 4( [7:4] (3:0] [Max] Dm

|-—Command—|=t Address

26 BEHESMitm AR QPI SDRIEH
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2 Interface overview

“_'»-\.

MSb Lsb MSb LSb
. CMD CMD { DuuTA Dou-rA Dou-r A+n

|««—Command—|-«—Latency Cycles—p» «¢———————Read Data————|

= 27 HERESHMAN QPI SDRIEEUE M (G IER)

cS# j ()() ()() /_

MSb LSb MSb LSb MSb LSb
. ( CMD CMD ADDR 1 ADDR1 \/ ADDR2 ADDR 2
DQ[3:0] [7:4] X 3:0] [31:28] )B (3:0) (31:28) . ‘ [3:0]

Input Data Input Data
«—Command—~<—— g address) "% (End Address) ™1

| 28 HEESM RN LR QPI SDREH)

MSb LSb
i CMD CMD Din A+n
DQI3:0] 4{ 7:4) [3:0) ) ol ij

|-«—Command—|-¢———Input Data—————»]

& 29 HEESMBIERAR QPI SDRXH
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

2 Interface overview

MSb LSb MSb LSb MSb
) CMD CMD ADDR ADDR Dw A DA D A+n
DQ[3:0] 4( (7:4] )( [3:0] Max] XjD{ [Min] [7:4] [3:0 ){jm

l-«—Command—p-}¢———Address——p-|-¢———Input Data———————p=]|

& 30 BHEES. titFBUER AN QPI SDRE A FH

MSb LSb MSb Msb LSb LSb
. CMD CMD ADDR ADDR Dour A Dour A Dour A+n
DQ3:0] 4( 7:4] (3] [Max] Dm—s . ‘

}¢—Command—p-}———Address——m-laLatency Cyclesm ¢——————Read Data————»=]

B 31 ERE<SMMuEAR QP SDRIEEEH (EHHIER)

« _ \ A\ A A AT T
cs# J_\ (« B /_

)
MSb LSb MSb LSb MSb LSh
-
. cMD ADDR ADDR MODE MODE oL o Dour A
DQ[3:0] 4{ [7:4] ol [Max] ED [Min] 17:4] [3:0] )—S(J_\ m ‘Sg: 0] i ng 12:0]

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

| 32 ABES. HufRNEAN HER) ) QPI SDRIREXEHC

6. TRRERXBAERIE,
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

2 Interface overview

Cs#

o WMMMC
A

f
)7

LSb MSb LSb LSb

I 15: -\
- ADDR ADDR MODE MODE DLP DLP Dour A Dc. A#n
DQ[S.G]—( Max] ng [vin] [7:4] 139] )—S(J“ 3 0] l”1 [U;°1

|-¢———Address—»|-¢——Mode——»~|{-¢—Latency Cycles / DLP—#~|-————Read Data——#»]

= 33 E#aHER ML QPI SDRELLIEINEH (FAMIER) ©

Y B W WY i Y A hSS\ /V\_/WY\_

CS#-\
LSb MSb LSb MSb LSb

J
MSb LSb
DQ[3:0 cMD oMD ADDR ADDR MODE MODE "_ DI.P m 1 Dour & A n
[7:4] [3:0] [Max] [Min] [7:4] [3:0] [? 4] |3 0]
1

|4—————————Command h—Addreaa—b%l—Mode—b-{d—Latency Cycles / DLP—I-I-C—Read Data——»]

& 34 AEiES. HutiMENAAN (SHER) B QPIDDRIREEH©

—WWMMT\_

(C
)) )

MSb

LSb MSb
{
[ o
) ADDR ADDR MODE MODE DLP oLP DuurA A+n
oae ———{ g 8 ) ) s 3& .“-7
L

|#—Address—»-l¢——Mode—m}-¢—L atency Cycles / DLP—-{-¢———Read Data——»>|

& 35 BEHMIEAERE L QPI DDRELIEENEH (HHIER) ©

7. ERRERBAIERIE.
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

2 Interface overview

2.4 HF2Ron 2 AN

ABC# N_[#:#]

1 Register Bit Location (e.g. [7:0])

Register Type
N = Nonvolatile
V = Volatile

0O =0TP

———» 4 Characters Register Name

& 36 o300
ABCDEF#
T—»Number (if applicable)
L———» 6 Characters Register Bit Name
& 37 HiFE g2
2.5 L fEiman 2 AN
ABCDE_# #

N T—- 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

38 Eiadn 2 AN
Datasheet 30 002-12345 Rev. AG
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3 Address space maps

3 Hoht == 8] BR &Y

HL-T/HS-TRFIZ#F240 #3211 (4FF) ok, H3F512 MbT1 GbAEMIEE. 4 FDHUAFEE
FHE % 4 GB (32 Gb) Byttt == (8], ATLUEE B NAEN B E 1788 KB ithit =155k, & WA
DUERBEIRpYERFH N (EN4BA_0_0) FIIBH (EX4BA_0_0) 4 FHiiiitiE=(,

BT WNEEESIEEMETILIN, HL-T/HS-T KIKIEBIEHIER ID. 28 ID. ME— ID. BITNEFEANREFMHEEST
RIMBER (SFDP). TLFMXIT (SSR) MZ1EesAYIR 7 k23],

SEMPER™ flash
Memory Array
(512Mb | 1Gb)

IDs

SFDP

Secure Silicon Region

Registers

& 39 HL-T/HS-T #iht 25 j5] BR &Y E A

3.1 SEMPER™AF I\ 7l 85 77 il P55
NEFHFHESIENRXEMRND NRETHRZ AYIER X,
HL-T/HS-TRFIBX 532 55 LA T kT

»  512Mb. 1Gb Z#¥ 256 KB 4i— 5 X &I

+  512Mb. 1GbEEBXIEI

YERY 32 1 4 KB BBXAH 11 128 KB BXECE At =ia] TNEP KSR, ERFIERBRXIYN 256

KB
My zS B A TRERFIESFIFIEE R 16 N4 KBEMNBXHM 1 1M 192KB BX, ERFIERKXY
79 256 KB

LB FFRINEESFR3F B ERMNERMIRYAE S STHFHL-T/HS- TR A F B X 2R AL,
EZERBEENFTEHRBIET,
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

3 Address space maps

=8 256 KBSt — 3 X Ak )
Sector size[S25HL01GT and S25HS01GT S25HL512T and S25HS512T
(KB) Byte address range Byte address range
f;z::lc;r fae:tzr (sector starting gglﬁ:ﬁr fae:tc;r (sector starting
g address- sector ending g address- sector ending
address) address)
256 512 SA00 00000000h-0003FFFFh SA00 00000000h-0003FFFFh
: : 256 : :
SA511 | 07FC0000h-07FFFFFFh SA255 03FC0000h-03FFFFFFh
1. BEE&: CFR3N[3]=1,
®R9 REBBREECE 32 1 4 KB BX M 256 KB 45— K3 X ik B 431
Sector size |[S25HLO1GT and S25HS01GT S25HL512T and S25HS512T
(KB) Byte address range Byte address range
?g::ﬂr fae:tzr (sector starting address fg::‘;r fae:tzr (sector starting address
g -sector ending address) g -sector ending address)

4 32 SA00 00000000h-00000FFFh SAQO 00000000h—-00000FFFh

: : 32 : :

SA31 0001F000h-0001FFFFh SA31 0001F000h-0001FFFFh
128 1 SA32 00020000h-0003FFFFh 1 SA32 00020000h-0003FFFFh
256 511 SA33 00040000h-0007FFFFh SA33 00040000h-0007FFFFh

: : 255 : :

SA543 07FC0000h-07FFFFFFh SA287 03FC0000h-03FFFFFFh

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

& 10 TRERESERE 321 4 KB B XM 256 KB 45— K3 X itk A gV
Sector size [S25HLO1GT and S25HS01GT S25HL512T and S25HS512T
(KB)
Sector | Sector | (Jocor Starting address | SSCtOr |Sector (20 L Siarine Siress
-sector ending address) -sector ending address)
256 511 SAQ0 00000000h-0003FFFFh SAQ00 00000000h-0003FFFFh
: : 255 : :
SA510 07F80000h-07FBFFFFh SA254 03F80000h-03FBFFFFh
128 1 SA511 07FC0000h-07FDFFFFh 1 SA255 03FC0000h-03FDFFFFh
4 32 SA512 07FE0000h-07FEOFFFh SA256 03FE0000h-03FEOFFFh
: : 32 : :
SA543 07FFFO00h-07FFFFFFh SA287 03FFFO00h-03FFFFFFh

1. B2E . CFR3N[3]=0, CFRIN[6]=0, CFRIN[2]=1,

Datasheet 32 002-12345 Rev. AG
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

3 Address space maps

®11 BEEE 2 [RE+751MNMIREE 1751 4 KB R X kB gt
Sector [S25HLO1GT and S25HS01GT S25HL512T and S25HS512T
s:(zBe Sector Sector Byte address range Sector Sector Byte address range
(KB) count range (sector starting count range (sector starting
address- sector ending address- sector ending
address) address)
4 16 SA00 00000000h-00000FFFh 16 SA00 00000000h-00000FFFh
SA15 0000F000h-0000FFFFh SA15 0000FO00h-0000FFFFh
192 1 SA16 00010000h-0003FFFFh 1 SAl6 00010000h-0003FFFFh
256 510 SAL7 00040000h-0007FFFFh 254 SAL7 00040000h-0007FFFFh
SA526 07F80000h-07FBFFFFh SA270 03F80000h-03FBFFFFh
192 1 SA527 07FC0000h-07FEFFFFh 1 SA271 03FC0000h-03FEFFFFh
4 16 SA528 07FFO000h-07FFOFFFh 16 SA272 03FF0000h-03FFOFFFh
SA543 07FFFO00h-07FFFFFFh SA287 03FFFO00h-03FFFFFFh

1. B2E:. CFR3N[3]=

0, CFRIN[6]=1,

XEZFERANNBXEASENEERE, F—EtUSEERBHRTH. FrE 4 KB BXMIESEE A
Xxxxx000h-xxxxxFFFho FE 256 KB 3 X3h31E A 79 xxx00000h-xxx3FFFFh. xxx40000h-xxx7FFFFh.

xx80000h-xxxCFFFFh ¥, xxD0000h-xxxFFFFFho

3.2

fFiEgRaIX

IDHbAE S 8]
XMFEXIAW DAL FIED. e IME—FRR:

o HIEEIRIRE JEDECIEE (WWFE95) o

o BMEARIRE Infineon DB (WFEK 95) »

64 LEASIME—YR S (I T ME—231F 1D k=

ZFFISHTFENSGEHEE—R (&%) o

REAX

3.3

5t FIERFRGEIUE

BRER, WFEER

Datasheet

JEDEC JESD216 R {TINZERI XM E K (SFDP) i8]

SFOP AMERM T —M—RBV A%, ERHSHRNITELEPER
WXLESHR, LHITAENIEZE,
— MU FFIARIMISL, AT ARIR SFOP RS WH NSNS IR HIEH
TR (WFRILIEK M) o

=
gER

XL D EXHIET
TEEYE, ZithhtEE

8], EAR

8] R RYERHE R R IR E,

33

EEd RN

RiZERT

B8 8 MFTH, LkME— ID ATAERERIIRMESIS,

RRFIREEN ], REUXEIDRIZ

TIANGEFERF Bz EIHEEM
LUEN RNEIRIIHEE, SFDP k=

SFDP k=S B| R ¥R

002-12345 Rev. AG
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

3 Address space maps

=12 SFDP Hiitit BRESEER

Byte address Description

0000 h Location zero within JEDEC JESD216D SFDP space - start of SFDP header

. Remainder of SFDP header followed by undefined space

0100 h Start of SFDP parameter tables The SFDP parameter table data starting at
0100h

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

3.4 SSR HiltZ=[g]

S HS/L-T RIEFMEREBHHE— 1024 THNRLSEFHERXE, BOTPHILESE, ZitthtSEs5E

NI AL DI S T, SSR KIS 32 PRI EIMBIE. 32 FHXFAKENKEL,

1EMSHIBEFF 4R 32 FHX g

v BRIR 16 NFHEE 128 (RN, ZRIBTES N, BRIUES, FARRESIRE PRERR Hiso

v BETREANTFERTAS IR RKISIZH— S (BE20) , —BRMEER 0, B
KABHIEERB N, BREER.

v FTERMTEIREE,

FRRKISIEME ORI RRIBRS, HEIE TGN BB TS,

®13 SSR Hufik B
Region |Byte addressrange |Contents Initial delivery state
Region0 000 h LSB of Infineon Programmed Random Infineon Programmed Random
Number Number
00 Fh MSB of Infineon Programmed Random
Number
010 hto 013 h Region Locking Bits All Bytes = FFh
Byte 10 h [bit 0] locks region 0 from
programming when =0
Byte 13 h [bit 7] locks region 31 from
programming when =0
014 hto 01 Fh Reserved for future use (RFU) All Bytes = FFh
Region1l [020 hto 03 Fh Available for User Programming All Bytes = FFh
Region2 1[040 hto05Fh Available for User Programming All Bytes = FFh
Available for User Programming All Bytes = FFh
Region 31 [3EOh to 3FFh Available for User Programming All Bytes = FFh
Datasheet 34 002-12345 Rev. AG
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

3 Address space maps

3.5 178

B/ AFESRRET, BTEE HS/LT RIIEFMERSMFIRELS, SURESHMHREIRS. F
FEBETFEMIESAMULRIAE, R 14 B RiZe3FPE 0] A F 78 R0HABRSS,

R14 A7 AR tht B
Function Register type Register name Volatile Nonvolatile
component component address
address (hex) (hex)
Device Status Register 1 STRIN[7:0], 0x00800000 0x00000000
Status STR1V[7:0]
Status Register 2 STR2V[7:0] 0x00800001 N/A
Device [Configuration Register 1 CFR1INI[7:0], 0x00800002 0x00000002
Configura CFR1V[7:0]
tion 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[T:0], 0x00800005 0x00000005
CFR4V[T:0]
Infineon |Infineon Endurance Flex EFX00[1:0] N/A 0x00000050
Enduranc |architecture Selection Register
e Flex 0[1:0]
architectu | nfineon Endurance Flex EFX10(7:0] N/A 0x00000052
re architecture Selection Register
1[7:0]
Infineon Endurance Flex EFX10[10:8] N/A 0x00000053
architecture Selection Register
1[10:8]
Infineon Endurance Flex EFX20(7:0] N/A 0x00000054
architecture Selection Register
2 [7:0]
Infineon Endurance Flex EFX20[10:8] N/A 0x00000055
architecture Selection Register
2 [10:8]
Infineon Endurance Flex EFX30[7:0] N/A 0x00000056
architecture Selection Register
3 [7:0]
Infineon Endurance Elex EFX30[10:8] N/A 0x00000057
architecture Selection Register
3[10:8]
Infineon Endurance Flex EFX40[7:0] N/A 0x00000058
architecture Selection Register
4 [7:0]
(RBETH......)
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

3 Address space maps

K14 () FiFsstuutpRay
Function Register type Register name Volatile Nonvolatile
component component address
address (hex) (hex)
|nfineon Endurance Flex EFX40[10:8] N/A 0x00000059
architecture Selection Register
4 [10:8]
Error ECC Status Register ESCV[7:0] 0x00800089 N/A
Correctio e Error petection Count ECTV[7:0] 0x0080008A
n Register [7:0]
ECC Error Detection Count ECTV[15:8] 0x0080008B
Register [15:8]
ECC Address Trap Register [7:0] |EATV[7:0] 0x0080008E
ECC Address Trap Register EATV[15:8] 0x0080008F
[15:8]
ECC Address Trap Register EATV([23:16] 0x00800040
[23:16]
ECC Address Trap Register EATV([31:24] 0x00800041
[31:24]
AutoBoot [|AutoBoot Register [7:0] ATBNI[7:0] N/A 0x00000042
AutoBoot Register [15:8] ATBN[15:8] 0x00000043
AutoBoot Register [23:16] ATBN[23:16] 0x00000044
AutoBoot Register [31:24] ATBN[31:24] 0x00000045
Data Data Learning Register [7:0] DLPN[7:0], DLPV[7:0] |0x00800010 0x00000010
Learnin
g
Erase Sector Erase Count Register ~ [SECV[7:0] 0x00800091 N/A
Count [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[T7:0] 0x00800095
Integrity |Register [7:0]
Check Ipata 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]
(RBELTR......)
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

3 Address space maps

x14 (%) FiFEthuteRsy
Function Register type Register name Volatile Nonvolatile
component component address
address (hex) (hex)
Protectio |Advanced Sector ASPO[7:0] N/A 0x00000030
nand Protection Register [7:0]
Security | 4vanced Sector ASPO[15:8] 0x00000031
Protection Register [15:8]
ASP PPB Lock Register PPLV[T:0] 0x0080009B N/A
(Persistent Protection Block)
ASP Password Register [7:0] PWDO[T7:0] 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
Datasheet 37 002-12345 Rev. AG
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4 Features

4 54
4.1 EiRMALIE

HL-T/HS-TRYNIRE @I £ 7 (523145 5 NHRB £ R ER A TUN BRA RS R Fr iR MU E, 2SS,
% ECC U A TR EUR(ERRE AR RN L E, ECCRT 16 FRHEIBRAL, & 16 FHEIBERAIM
BB NEFHEEE 128 LERHIPATIZHITENRN (EEMRREZE) , S MEIERNMR 8 LbHI
ECCR B NBI ZERGIRAA AT LR FES T IE 0. ARESRIRBUREEIEIECCE S,
FERAIA 1 LU SR IFRECCEIEL E, 16F THIER IR BAECCR/NE NFTHLE,

47 16 FUHIESUPERREETHENHIEN, HENECCRBMUERMINEE, WMRMEEFHIIN
SRMIZZEENBIRRAFR, BB, NZEESUMNECCHKRER, HEA 1 LHIFNECCERUSKE
L. FEBXBFRIEA LRI ZIIERLE A ECC I8k,

XEZWAF AT BEhRF. TRBIECCHIEIEE T RS MEUERMUE N —XEEX MM T g
EREERI SElE, FNEEIMAATREFHEAMILEMLER (EXMERT, ECOEKER)
XMAER R EIE RN ZRE ARG UREFA SR LA mBv R R A 1%,

Memory Array
Data Unit 0 (16 Bytes) ECC Cogde(8-bit)
i 01 14[15/0|1]|2|3|4|5|6|7|0
ProgBr:;fner:ung - o
o ' ' ECC
' ' Disable
ECC - > ' '
] ]
[ ] [ ]
_ Data Unit N (16 Bytes) ECC Code(8-bit)
Read - .
-
Buffer o1 14l1s|0|1|2[3|4|5]6|7|0
\I.l
ECC
Disable*|
* 9t ECC Code bit in case of 2-bit Error Detection Enabled
5 e - . —
40 16 F T ECCHUR A LB

SEMPER™ NOR [N7Z1F B2 AN 1 2 (U IR MY ECC LB, FUEET, BRI 1 4SS
IRBEAIE, FEEM AU IREEONHIRS. 16 FHRMUMBIBEFTE o LbAFAILU BB LUHTT 2 LbisF
IR, HEA 2 AFAI RN, RAAFRE—HIEERET (KiBkR) #TFDHEA. FHLER
HZRENRIE, XBEHEANEIR. B ECCEIM 1 EEAFAIEEIROME RO 2 EUFU IR, WM 2
EEAFAIERIRIQME N 1 LA EIR I MR E R ERES P RIFR B BB HENTECCHEREY, FITMIM
FRBHPIFIEBXHNNEIBIRR. NREXRZMREEANZUENE R TER ECCIRT, MEEIEEURE
BESBEREXITH.

4.1.1 ECCEEIRIREG
HHMEIECCEEIREY, BUMA A URERERFIRS.
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4 Features

»  ECCEURBNDASIRMEIERAIP 1 ELFAIEL 2 EHUSEIRAVIATS.

v ECORBHFSHRIEMB LRECCEZHE (I LIRS0 LA 3RV

¢+ ECCHUHHBRF 728 HIRTEPORI E (U/F B EIRVF (25 045 13 ENER B S5 — PN ECCIRIRAVMIUL (AT B
v ECCHIRMMIT SRR ICRIRBUI P IR R AP A LR 1 EEAIEL 2 SRR,

4.1.1.1 ECCEHUIE R TTIRE (EDUS)
« PR R TR RIECCIRS HSELIFAIECCEUR B DR AR (H,

v ECCREIE I H T S U BIERMUMNECCKS, ECCEUERTTIRSHAB NSRS FATEFREE
B, BEFEEHEMNILERUEIR. NEIB2EERHUEIR. S IZHBERTHECCRERESR
WA

&R15 ECCEURBAIRE
Bits Field Function Read/ Factor |Description
name Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
EDUS[7:4] RESRVD |Reserved For future |V=>R 0000 These bits are Reserved for future use.
use
EDUS[3] |[ECC2BD |ECC Error 2-bit Error |V=>R 0 This bit indicates whether a two bit error is
Detection Flag 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 |V=>R 0 This bit is Reserved for future use.
use
(RBELTR......)
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4 Features
& 15 (82) ECCTUREITRE
Bits Field Function Read/ Factor |Description
name Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
EDUS[1] |[ECC1BC |ECC Error 1-bit V=>R 0 This bit indicates whether an error was
Error Detection and corrected in the data unit.
Correction Flag 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 |pata Unit V=>R 0 This bit indicates whether the ECC
ECC OFF/ON syndrome is OFF in the data unit.
Flag Selection options:
1=ECCis OFF in the selected data unit
0=ECCis ON in the selected data unit
Dependency: CFR4x([3]

4.1.1.2  ECCHREFTESR (ECSV)

v 8 LUAFUECCRE T ERIRME B LRECCEETHEMFIEFERENHARE 1 HAFAIEE 2 IS EIRAIRTS,
ECC REFERERPARENIEZ KM, FIETEXHLRHIARR 2R R F . X
LA RENARS BB E UM,

+ AJLLEIE Read Any Register 8RR/ 1] ECC IREEH 785, ET Read Any Register Y ECSV BIIEHRF 515
BN
- ERERIREURIEMNREEY IRENEE
- ECSV g3
- ECSV i@ Read Any Register Sn LRt B EREE. EMUHE I LIREMECCEHAVRE,

+» ECSVIBZPOR. JEDECEITIAEFSRMGHEMES Y. BH/MRGEMISEFRECCREEIRIERE
Bo

4.1.1.3  ECCHHiRHMALFHIR (EATV)

v = 32 LU F RS B T RN TR AR RS S o A a) B ST iB B ECCERIR A SRR A ECCEURE
Bt 1X
fEPOR. BEMFEMISECCER. EMFREBIINE —MEEMECCHEIRER (X 2 b4 5“1 Lbis
I8} 2Eb4FI”, BURTF CFRAN[3] FIERR) BSRUitit, EATV HF2RXNTIREUE MHREEH,
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

4 Features

EATV HFER 82N R HEIRE AR A, SEEAL AT REH AN T HESPIERA L Fitit, mEAFHEN
ZI$EIRFRTERIRTTT 16 FHECCEUIBEMIAN, MREEIEBURIERRIRIE S NECCEUBE MNP RIEIR, W
Y7L EATV B FEes PR E — R AYECCE (AL,

 IBIRECCRSFFE15HI.  PORSNJEDECIE SN /R /ARt E U= BIFMUBR T FER.

4.1.1.4

ECCEEIRI MR (ECTV)

v — 16U FFER A T I EMAFRETREEHER & £ 81 EEH U SR LA L IR A E &
REEEEFIRIRFINHEIRT S FEEHEIRONITEREE, ECTV FEXERIE AR ER. 12X

ECCREEZ WA= M ECTV HF1FEes,

16 EEAF AL EE IR M BB IS A B G 81T FFFFh, PAT, ECCMTELREEAIE(ER,
EEREESIEEUSERRE], HHME 1 4SS 2 LU U TR IRET, FIWRIRES AR, HEF G

RSB IRt FOE SRR EE DQ 55 £;

Ccs# B N B,

BEIREMHAE ERNFIMNOERTERERITER, R

iR EREAE, NTFAMERNSMBERL, MtA—1THEIR. SORREEESEBRK
ERAIRVFIRE. MRS MRS LRI ESHRAEREIERA, NERIRBIZERIER,

IR RS T,

3 2 ARG NIR B B AR — 3B R MR B NS R, ZHBERAMNECCHEIRCMISHRER, AT E

IRBIE R IR,

+ BJLAfE R Read Any Register A3 EIREY ECC $EIR1N T 21285 1788,
» ECTVEH1F287EPOR. JEDECIESMY/FEH/ MU E N EFERBMRECCRETEFRINELN 0o

4.1.2 ECCHHXBFEEMaSEE
16 ECCHERXEFES(NGSER

Related registers

Related SPI transactions
(see Table 79)

Related quad SPI
transactions (see Table
33)

Configuration Register - 4 (CFR4N, CFR4V) (see Read Any Register Read Any Register

Table 58) (RDARG_C_0) (RDARG_C_0)

ECC Status Register (ECSV) (see Table 61) Write Enable (WRENB_0_0) |Write Enable (WRENB_0_0)

ECC Add ress Tl’ap Register (EATV) (See Table 62) Write Any Register Write Any Register
(WRARG_C_1) (WRARG_C_1)

ECC Error Detection Counter Register (ECTV) (see  |Read ECC Status Read ECC Status

Table 63) (RDECC_4_0,RDECC_C_0) |(RDECC_4_0,

RDECC_C_0)

Clear ECC Status Register
(CLECC_0_0)

Clear ECC Status Register
(CLECC_0_0)

4.2

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

37K)% Endurance Flex 32 VPR 7 B35 145X 2 A AT ECE ST A S KBUERE IS EAIX I, =%
/% Endurance Flex ZRMTESM A MECISE I A #i39E, HPSNARRARSS D HEHEISEBRFRE
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

BXF, B8R PEXINTRER, XIRAMES T 3T E G,

MZR¥g E&, FZ Endurance Flex RMNA NG R ZE T EZERXEYIERX RS, EE4NERS
AR, MR AENT, UREMEMEBRXNE N/ZREBIN9S9 S, BEIVIENBGER
FHEE LT ANERFESRMETP, ZEFIERREXINER. SEREREN, SREBRKRIR,

% %% Endurance Flex RN ETMAXKHEREMGE 20 MEK. ATHREEKBIERSGNE. SHA
MRz ERMREYE, RUETHEMEHARRN, B RARERMEBXIEENSMAL,
TERRES SR —ER, FEMEHETTARIIRER, XUMESHARRZAIAETISRENXE,
SR B E A KEBIER G E S ST A,

41 #BER T K% Endurance Flex R18, EER T ETFARBX M E DA X,

AFE:
1.4 KB BX AR BFZE %% Endurance Flex ZE¥H—2F 4.
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V

infineon

4 Features

Option - 4kB Top

Memory Array

4KB Parameter Sector

o O 0O

4KB Parameter Sector

xKB Partial Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

@) O @]

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

REGION 4
(High Endurance)

*—PNTR_ADR_:%Q

REGION 3

|
*—PNTR_ADR_aé

REGION 2

* PNTR_ADR_2
REGION 1

* PNTR_ADR_1
REGION 0

Option - 4kB Bottom

Memory Array

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

O O @)

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Seclor

256KB Seclor

256KB Seclor

256KB Sector

*KB Partial Sector

4KB Parameter Sector

O O O

4KB Parameter Sector

REGION 4
(High Endurance)

A

L PNTR_ADR_4
REGION 3

+ PNTR_ADR_3
REGION 2

*—PNTR_ADR;J

REGION 1

+ PNTR_ADR_1

REGION 0

41 Infineon Endurance Flex Z2f¥9#ER
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V

infineon

4 Features

Option - 4KB Top & Bottom

Memory Array

4KB Parameter Sector

O O O

4KB Parameter Sector

xKB Partial Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

O O O

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

256KB Sector

xKB Partial Sector

4KB Parameter Sector

O O @]

| 4KB Parameter Sector

REGION 4
(High Endurance)

<«— PNTR_ADR_4

REGION 3

<«—PNTR_ADR 3

REGION 2

<« PNTR_ADR_2

REGION 1

<—PNTR_ADR_1

REGION 0

Uniform

Memory Array

256KB Sector

256KB Sector

256KB Sector

<« PNTR_ADR_4

256KB Sector

256KB Sector

<«— PNTR_ADR_3

256KB Sector

256KB Sector

O

256KB Sector

256KB Sector

<«—PNTR_ADR_2

256KB Sector

256KB Sector

256KB Sector

-«+——PNTR_ADR_1

256KB Sector

256KB Sector

256KB Sector

REGION 4
(High Endurance)

REGION 3

REGION 2

REGION 1

REGION 0

42 Infineon Endurance Flex ZBf¥a#ER (42)

K11 XEEXY,?,3,9

Region Lower limit Upper limit

0 Sector 0 Address Pointer 1
1 Address Pointer 1 Address Pointer 2
2 Address Pointer 2 Address Pointer 3

REETR
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V

4 Features

xr17 (#8) XEeEX,?,9,%

Region Lower limit Upper limit

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

1) EFAFRMHbATUERE LT RN
. Pointer#4 address > Pointer#3 address
. Pointer#3 address > Pointer#2 address
. Pointer#2 address > Pointer#1 address

2)  4KB BXHRHBRTEIN
3 EXARFERNSHLENEESHEMAMNKSERENEXE, —BEETHK, MAEBEN.
4) EESHAERKENSRD?N 20 THEX.

BE 1. RAMWAMY - B—EiA M XE

HFrH 256 KB BXIJIEE NEMHA MR, aISCMsARKMA M, #2F A Infineon Endurance Flex ZR¥9355H14
REmMEBXIEENEMAM. RAMAMIETHERECEINR 18FFT.

4.2.1

=18 Z7%/Z Endurance Flex 21915/ E, BFeAMAMEEY

Pointer # Pointer address Regiontype | pointer Global region | Wear leveling
EPTADN[8:0] ERGNTn enable# selection enable

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

1) XRZFHIRIARE,

4.2.2

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

X3

WZRfER Infineon Endurance Flex Z2H9155HA R RN 2 KEUER BB HEMAMER X, X5 0 EXAKEHK
ERE, B16 MTEXAM. X1 EXATMAY, & 240 TEK. | 19ERTHITXINEEENIEHIA
FigE, EXRIEHHERETEENKENE,
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

4 Features

£ 19 ZK)R Endurance Flex Z2fa355H0 53 E (MXHEE)

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

GBLSEL WRLVEN

0 N/A N/A N/A 1’b0 1’bl

1 9’b000010000 1’bl 1'b0 N/A N/A

2 9’b111111111 1’bl 1'bl

3

4

4.2.3 H )& Endurance Flex BHEXFERNGSERH

20 Z %% Endurance Flex R EXFERNHSEH

Related registers

Related SPI transactions (see
Table 79)

Related quad SPI transactions
(see Table 83)

Infineon Endurance Flex
architecture Selection Registers

Read Any Register (RDARG_C_0)

Read Any Register (RDARG_C_0)

Write Any Register (WRARG_C_1)

Write Any Register (WRARG_C_1)

(EFX40, EFX30, EFX20, EFX10,
EFX00) (see Infineon endurance
flex architecture selection register
(EFXx))

IR EM CRC (B UIRIRE)

HL-T/HS-TRIFRIRERB —Hen<, BT ERFMEYIRAFE X EE_ERITRE A INERER T
IR (CRC) 8. CRCHERSE —MEMUTEANTERIBRATUR(E, HETEHITHSEGLT
HITRS. BIFURRLE (CRC) REERLLT CRC32 RIEEATURME CRC ARH{E,

CRC32 %Iﬁft: X324+ X284+ X27T + X26 + X25 + X23 + X22 + X20 4+ X194 X184 14 4+ X134+ X114+ X104+ X9+ X8+ X6+ 1

BT DICHK_4_18r SRR BEIRELERFY. Zon < BIERFRAtINES cRC (FBIF
TURIRER) FHattFHFESEF, ZFFSRINREHE CRC (BFIRIKRE) HEESNMUSTEERN
Foho Zam<SEEIEEERMULME R CRC (BIFTRIR) SERMUFERP. Bcstiims
[Bah CRC (TBIRTTRIREK) HE. CRC (BIFRLE) TEiEitEiathit ARt aE &89%E
ARG (E,

FitEHAE, 235 NITERIRZS (STR1V[O] - RDYBSY = 1), RIEITERHGE, 2(4HI5IREIZIZ=RRES
(STR1V[0] - RDYBSY =0), #FBRILURBUTEHMRGEE, REFMEEIIETEMY CRC 1758
(DCRV[31:0]) #7, HEATLIfEA Read Any Register (RDARG_C_0) A5 < 3K I%EE,

REBAMTFT=NREH, FeBEIREETR; #E—BRE5), #ALA CRC &Y

4.3

ot

AN
AR~

L|

{
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

(SPEPD_0_0) MTFfiERFEYIIRENEIR, TEEIRESHAE, KEFF2R 2 P CRCEHERBMUBEE
fiI (STR2V[4] - DICRCS =1), —EEEF#&#E, FITrILUZEURSFESS, MPAFIRIRENEIE, HEILUE
iIICRC E @< (RSEPD_0_0) RECRC (BIFTTRIRE) itH.

£ESR ik (ENDADD) A2 ZE /D ELESia it (STRADD) & 4 Nk, 9058 ENDADD < STRADD +3, MISZEE
HEIEHIEARY, 33EIREZFEEIR(STRIVI0] - RDYBSY = 0). 2B E M CRC (B TRIRL)
LE/REARS G S E AL (STR2V[3] - DICRCA=1) KigTRHLIEFZH. —BE{U, DICRCA{URILUBIIRHEE
IHBEMHIEEE CRC (BIFTURIRE) IESHITHRIGR. 21 ENDADD <STRADD +3, MKRIGEFIRE
THAE IR,

FFE: CRC (TBHUFIRE) RICE T ERFIEIBIE TN 5 S 1558 AT G IR AL (B 2

4.3.1 HIETEMRERXFERENGLEE

®21 HIESTEM CRC (BHRRKR) BXFEEMGIEH
Related registers Related SPI transactions (see Related quad SPI transactions
Table 79) (see Table 83)

Status Register 1 (STRIN, STR1v) |Data Integrity Check (DICHK_4_1) | Data Integrity Check (DICHK_4_1)
(see Table 47)

Status Register 2 (STR2V) (see Table |Suspend Erase/Program/Data Suspend Erase/Program/Data
50) Integrity Check (SPEPD_0_0) Integrity Check (SPEPD_0_0)
Data Integrity CRC Check-Value Resume Erase/Program/Data Resume Erase/Program/Data
Register (DCRV) (see Table 60) Integrity Check (RSEPD_0_0) Integrity Check (RSEPD_0_0)

4.4 PR RIPLS

PHRFRIP AT FAERVEBURMB A ECEHTTRINE R, XBRELTEIRFHE NFERETIUUKRE NEC
BT, XA EMTIRE. XM A=MELENFRIFVE, SFEFRIPEINS—4EHR

X. RIFEBDHENAEF-ET
43 RRAERIFHE LR E AR X BIEER,
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

4 Features

(infineon

» Legacy Block Protection
¢ Advanced Sector Protection
¢ One Time Programmable Secure Silicon Region
Registers Secure Memory Region Main Memory Array
-
[ Status Register(s) J Sector / Block[n-1]
[Conﬂguration Register{s}} [ Region(3] ] <
[ Region[2] ] Sector / Block[n-2]
Region[1] )
[ J Sector / Block[n-3]
[ Region[0] ]
@]
o
o]
Sector / Block[2]
Sector / Block[1]
Sector / Block[0]
vy
& a3 BiBRGRIFNRE (BN/REAER)

4.4.1 E4ER{RIF (LBP)

ZHIRIRIF (LBP) BETINEEIRAVEUERIFHIG). LBP ZHr51E4H1T NOR WFIRENFRS 4. LBP
BERIPRSHFESENEETFR NFMESET NS E PR BIRER MR

4411  TEEREFIRIP

FiERSEFIRRIP @I TRE IR A/ AR KL, XBIBDIRSEEES 1 (STRIN[4:2]/STR1V[4:2] -
LBPROT[2:0]) FIECE 27728 1 (CFRIN[5]/CFR1V[5] - TBPROT) HA{Z7E FUIAVLE & R LINAY,

7% 22 IRELBPIEAERESIThEEREFIL S0
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

4 Features
+&22 RHRIRFREFET I RIPIERFE
CFRIN[5] STRIN[4 |STRIN[3 |STRIN[2 | Memory array 512Mb (KBs) 1Gb (KBs)
/ 1/ 1/ 1/ block size
CFR1V[5 |STR1V[4 |STR1V[3 |STR1V[2
ITBPROT [LBPRO |]LBPRO |]LBPRO

T[2] T[1] T[0]
0 0 0 0 None 0 0
0 0 0 Upper 64th 1024 2048
0 0 1 0 Upper 32nd 2048 4096
0 0 1 1 Upper 16th 4096 8192
0 1 0 0 Upper 8th 8192 16384
0 1 0 1 Upper 4th 16384 32768
0 1 1 0 Upper Half 32768 65536
0 1 1 1 All sectors 65536 131072
1 0 0 0 None 0 0
1 0 0 1 Lower 64th 1024 2048
1 0 1 0 Lower 32nd 2048 4096
1 0 1 1 Lower 16th 4096 8192
1 1 0 0 Lower 8th 8192 16384
1 1 0 1 Lower 4th 16384 32768
1 1 1 0 Lower Half 32768 65536
1 1 1 1 All sectors 65536 131072
4412 EERF

LBP 7TECE S 7728 1 (CFR1IN[4,0]/CFR1V[4,0] - PLPROT. TLPROT) FREAEEEAI, BJLUKARKEIHRIF
REMNEEFEFES, MNMBEBMERIFRENEE, IRIMEIPE T — M B E S S (Is{JEDECEITINER,
BHEMESHINZFIRIFIER.

=23 I 2 - R SHRECE RIFIERF)

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

CFR1V[4]PLPROT CFR1V[O]TLPROT

0 0 Status and Configuration registers are unprotected

1 X Status and Configuration registers are permanently
protected (TBPROT, LBPROT[2:0], SP4AKBS, TB4KBS)

0 1

Status and Configuration registers are Protected till
next Power down (TBPROT, LBPROT[2:0], SP4KBS,
TB4KBS)

1) RIPECE W R RIPERERRIPEIFERT IR,
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- i
512 Mb/1 Gb SEMPER™ Flash ( 1
Quad SPI1,1.8V/3.0V Infl neon '
4 Features

4.4.1.3 EANFRIPES

BR3P (DQ2_WP#) S SN SRS FF N EMERENL (STRIX[7)) HHE S, LURMEGENE SITHEIRIF,
E wr# AR H STRIx[7] EfIA“17BY, KEZFFEs 1 (STRINF STR1V) MAECEZFF281 (CFRINA
CFR1V) ZERIPMAWER, XBJ LA L2 S X INRERIRIPLE X BIRIF

4.4.1.4 ERIRRIPRIZEE
LBPIRIEN T2 ENE 44

Power-On-Reset
Hardware Reset

No
PLPROT =1

No Yes

STCFWR =0 »< DQZ_WP#=0
V
v v
» Protected Memory Array = Write/Erase/Program Protected s Protected Memory Array = Write/Erase/Program Protected
* Unprotected Memory Array = Write/Erase/Program Unprotected * Unprotected Memory Array = Write/Erase/Program Unprotected
« Stat/Config Reg = Write Unprotected « Stat/Config Reg = Write/Erase/Program Protected

Ea4a RGRFIPRIZE

4.4.15  LBPHEXFERNHSER

R24 LBPHEXFEFRMEH

Related registers Related SPI transactions (see Related quad SPI transactions
Table 79) (see Table 83)

Status Register 1 (STRIN, STR1V) |Read Any Register (RDARG_C_0) Read Any Register (RDARG_C_0)
(see Table 47)
Configuration Register 1 (CFR1N, Write Any Register (WRARG_C_1) Write Any Register (WRARG_C_1)

CFR1V) (see Table 51) Read Status Register 1 Read Status Register 1 (RDSR1_0_0)
(RDSR1_0_0)
Write Enable (WRENB_0_0) Write Enable (WRENB_0_0)

4.4.2 =& BXERP (ASP)

EREXRIP (ASP) MHI AP S MFESRMETBEOEE 7 KM EHEZ KM BETsE TR =6, LUABrLE
BIREE N, EZBKRMEBMEREBRTLMEBE, BB R,

TEERETIBKESZAE (DyB) MIEFKME (PPB) RIFAIN#HITRIFMHIE. S DYB/PPB XY
AL ERN0”, RIPEXBX, kRN, FMRIPEXBEX. DYBRIFUAUREFTEZEEN
Bk, MPPBANIARZER, BAETEEETRANMAMEERK, E 45 E7R ASP BIEER,
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= i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features
Main Memory Array
Protection Control Dynamic Protection || Persist Protection Main Memory Array
Registers Control Control
Volatile Register File Non-Volatile Register
[ Advanced Protection Register (ASPO - OTP) J File
[ Password Register (PWDO - OTP) ] D_bit[n-1] P_bit[n-1] Sector | Block[n-1]
PPB Lock Register (PPLV) ]
D_bit[n-2] Sector | Block[n-2]
* D_bit[n-3] v Sector | Block[n-3]
Protection Control
Register Bits o]
ASPO - ASPPWD - P; d Based P ion Selecti
ASPO - ASPPER - Pi ion Selection (Confi ion P ion Selecti o o
ASPO - ASPPRM - Py Pr ion Selecti
ASPO - ASPDYB - Dynamic Protection (DYB) for all sectors at power-up Selection o
ASPO - ASPPPB - Permanent Protection (PPB) bits for all sectors programmability
Selection
ASPO - ASPRDP - Read Password Based Protection Selection
oA S I Sector! Blocktz]
PPLV - PPB Lock (global)
D_bit[1] Sector | Block[1]
D_bit[0] P_bit[0] Sector | Block[0]

& 45 BEBEXFRF JEZK)

ASP Protection Architecture

DYB _
Protection

Sector / Block
Protection

PPB .
Protection

Mk

& 46 DYB #1 PPB R4l

ASP Rt T FEMECEIRT], AIREIRITHASTRERSTHEIRFRIPIG,. XEREXTEEERP”
B “ASP HE X FfFastlan 1T HITHEA,

4.4.2.1 BB fRIP

ASP 1R T @i A RIPH SR RIFP S ECERIETE, EEFSRBXRIFEFES (ASPO[1] - ASPPER) HA
B9 1 AERIFA RIPNHEIHFRIPU T S ER RS FS U S NEERFIE:

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

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

+  ASPO[15:0]

+  PWDO[63:0]

RARIPIELRIZEIIE 47 Frso
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

4 Features

(infineon

Power-On-Reset
Hardware Reset

ASPPER =0

Yes

(F'ersistent F'rotection}

« CFR1N[6,5,4,2)/CFR1V[6,5,4,2], CFR3N[3]/CFR3V[3], ASPO, PWDO Registers =
Write/Erase/Program Protected

PPBLock = 0

Yes

:

PPBLock Bit=0
PPB Bits = Erase/Program Protected

Ela7 BARPVERZEE
4422 EIAEDYB (BEl) BXERP

SRIPLEAF(DYB) B H KN, HESTEXR

— NE—BIDYB, AILURIRR XN R BIRHAITIEL,

DYBRIZHIARLE B /FFRPPBRIRE X AVRIF, BE R HDYBE Nes<1E4, DYBHKEUN0"TEMFAL, M
MANRETBRKETRERIPUCZRIPIRS. EREINE, AURSZRIPBEX, BREINIZEN

BX. ZIPFEERIHEAI LR ZEBUENERIP, DYBR] LI REI MR IR N05ERR 1.

ESBXERIPVEIS, IBET—MNMEmR, sJUELERE (ZRP) EFRBEDYBE LM RIPUIER N0,
MEFR ERIPFFAEBXRZIBRMREENNF, EaRkBEXERIPES172S (ASPO[4] - ASPDYB) HIEIR( 4 35
HERB BXTE Power-up BHEREIZSRIP (DYB )WE. MNREFE, XLEDYBMI A ARMIEEN“1", LHEL)

SBRXERIPHGRIZE WE 48Ff o
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

Power-On-Reset
Hardware Reset

No

ASPDYB =0 >| Default Protection
Yes l

[Dynamic Protection upon Power up ]

A

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

E4s8 A BXFRIPVEIRZEE
4423 KkA/IEEE PPB (FEZ L) BXFEP

BNIEZRMEA (PPB) NENFHESBXREHIEZRIERF, ZEHSBXAFUERS (BAR
), BEIEXNNAUSCERN Y. B MEDA LIEH] AsP RETF PPB BYIEZ K IMEERE, BIKA
FMlEES,

4424 KA PPB fRIFH G

PPBILF— M EIRMIEZ K IENEET IR, NETBEDE—1PPBil. H—1PPB{KE NJI0RY, 18
NEIRXZERIP, FEEXNEHITENTIRREIE PPBAIATRIAE N, BHAIIRAHITER. X5%
PMFRUEEEFFBEMEN, BEENBROTERFINAEM. KiE— I PPBUFBRHARNTH
128dial, 1E PPB {ii5 N1R1ESK PPB (IiZFRHAIE], AILURIRIRSEHZRRIBTEIRIERT TN BIRFIE
PPBER 2 H A 1Y 3 X IR FRAT (8],

KATE PPB IRIFHLE, PIREX, BARAMNHBEKERZNE, —BERET PPBRIFEN, HES
FRXRIFFEFER (ASPO[0]) FRRIL 0 BNRIAFRE PPB LB AXARIF, MMEFMRFE PPB RS
NIEE, ASPO BB RIPLUB RS NERIZ.

K APPBIRIFHHIRIZEIGNE 49 Ffiimo
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features
Power-On-Reset
Hardware Reset
No
ASPPPB =0 »I Default Protectionl
[Permanent Protection]
y
4 « PPBLock Bit = 1
« ASP Register Bits = Program Protected « ASP Register Bits = Program UnProtected
+ PPB Bits = Erase/Program Protected + PPB Bits = Erase/Program UnProtected
& 49 KA PPB X RIFRIZE

4.4.2.5 5B PPB RIF &I

BT pPB WVIEZ KM FRIPEM T LI E RN BIE, MMBLIZFRNE AE PPB (i, FHARIPAIH
(PPBLock)@— 12 KM, BFRIFFIBPPBIL. HBFFRN0BY, EBIEFBPPB; M1, RIFE
EAPPB, B 2 RBE—"PPBBIE Lo PPBLock sn<f&i (WRPLB_0_0) AATFES, BUELIN“0"
QB YFREPPBAIECBENFFEMIRES, A IEPPBEIENLES, PPB BIENIEPORIIEM S (kB &
iIA“1”, H{EF PPBLock SR fZHEIRAT, GBS S FFIRILULE PPBLock, RBETIIMIEHRE
fi 5% BB AT L% E PPBLocko

ZFE: IGHT PPB 1RIFTFFEEFITASP &,

4.4.2.6 EEERPHE

BERRIFPNEIZERFEF 64 (IZFIRIZE PPBLock, MMEMESLFINETEM, BRTEBERS,
FELEBMENfE, PPBEIEERERRN0OUMRTE LBRMERF. @EITMABNEBHAIRITE
OEENiE <G, PPBEIERISNL, MMAIHENBEXPPB, EFEESRRBXFRIFEFFSE (ASPO[2]-
ASPPWD) FREY(IL 2 AIEFZRI RIS, ZRIRIPHIHIEE] LAGRIF ASPO BB NS R,
AFE TEAIEEIIRIPYIFIZ BT, TS BT A T FEo EHSRFAISPI 85 5155 (PWDUL_0_1) FHF
R FHEREFT LA TLEERT

B RIPGRIZEIWNE 50 o
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

Power up
Hardware Reset

ASPPWD =0 >| Default Protection

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

Fail

PWD = Unlock
Yes
r
» PPBLock Bit =1 » PPBLock Bit =1
« ASP Register Bits = Program Protected = ASP Register Bits = Program UnProtected
« PPB Bits = Erase/Program UnProtected + PPB Bits = Erase/Program UnProtected

|50 B ERPIEIREER
4.4.2.7 IEIEREFRFNS

IRENF RS RIS ] LU SREXZ BB RIFVIS], FRERBARIEIRFRIP BB RIPISI R LR

PEERETREIREN. BBk, EEBEE G SERMMRIITMRZH, REEESFSS 1 (CFR1X([5] -
TBPROT) BY5E 5 i RIEIH &S (256 KB) B XAIEREIRIFE 5. LiLRE &GS EmPiRENE

Xt B4, “O"#BMRTIMRIMFBIBXIERE, “U"MIIRTMARESNBXIERE, T2, MEFIBI®

RIFER S IR EN BV IR G 51 & [B] B AT IR X35,

FERMEZE 2, A TFTEREBFEUERIEAFERE ATHIRREIRITEH L. FIEEMHESSIEGS. &
A<, REEERFI2EYE D65, RN SFOP 6. REURAFER-1 5. RIRESSFER2
9. EEECCRE®H S, BE, EIECCRBISFEERHGSMHN DPD ERX &GS,

A3

EFE: TEAFE R E I RIPHIFIZ BT, DTN BT AT TIE R, EFIAFHISPI 55 S(PWDUL_0_1)
TR FLLIBTE L,

BEEFRPVHRIZEGE 51 FiR.
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= i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

Power-On-Resst
Hardware Reset

ASPPWD =0

= Default Protection
I

Read Password Protection

= PPBLock Bit=0
_ _ * ASP Register Bits = Read/Program Protected
RL‘::T_SL;f J;':'_‘;‘?Th‘;l « PPB Bits = Erasa/Program Protected
Address Sector An:llassgSecIDr + Memory Array = Erase/Program Prolected
Unprotected Read Sector based on TBPROT
« Status & Canfiguration Regi = Read/ rogram Prote

» PPBLock Bit = 1

+ ASP Register Bits = Program Protected

+ PPB Bits = Erase/Program UnProtected

» Memary Array = Read/Write/Erase/Program UnProtected

» Status & Cor 1 Reg = rogram UnProtected

¥

+ PPBLock Bit =1
+ ASP Register 8its = Program UnProtected
+ PPB Bits = Erase/Program UnProtected

& 51 BB R EE
4.4.2.8 PPB {if - OTP %%

ASP Rt 7T —MNECEIETISRK A ZELE PPB 12 FRan 1% 18I (ERPPB_0_0), XfF1FFTH PPB fii#BAy OTP,

EALLEDT, —Bi%RT PPBIRIF, Bk EENK.
TR SRR XRIFES 7228 (ASPO[3] - ASPPPB) HRRY(IL 3 1§12 PPB iILZ5 Y, OTPIE 14,

4.4.29 EBFASPERAEN

v FFAIRIF (ASPPER) FIZZRI1RIF (ASPPWD) BB FHY - REES N—E,

 IIRFZRENELRIF (ASPRDP) , HMS5ZEERIF (ASPPWD) EE#HITHRIZ,

v —BRBEWIRRHIIE, BRERFPYE (ASPPWD) HFHEN (F0) LUBALEEENER,

v HIREVEEHHMBEARFVEIBAER (B 41R & ASPO[5] - ASPRDP, ASPO[2] - ASPPWD 5 N 0,
NG EBEEEMTEISBX, BIERNNEEERBAEZBMBBES. L, RENED
R AH BFE U AR E IERIGIE,

v HIRBEBFRIPEFCER, RRIFXNFHEZEHITEAREANEF TR,
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V

4 Features

4.4.2.10

+K 25

ASP X FER/NmSENE
ASP HEXBFERNHSER

Related registers

Related SPI transactions (see
Table 79)

Related quad SPI transactions
(see Table 83)

Advanced Sector
Protection Register (ASPO)
(see Note)

Read Dynamic Protection Bit
(RDDYB_4_0, RDDYB_C_0)

Read Dynamic Protection Bit
(RDDYB_4_0, RDDYB_C_0)

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

Write Dynamic Protection Bit
(WRDYB_4_1, WRDYB_C_1)

Write Dynamic Protection Bit
(WRDYB_4_1, WRDYB_C_1)

Read Persistent Protection Bit
(RDPPB_4_0, RDPPB_C_0)

Read Persistent Protection Bit
(RDPPB_4_0, RDPPB_C_0)

Program Persistent Protection Bit
(PRPPB_4_0, PRPPB_C_0)

Program Persistent Protection Bit
(PRPPB_4_0, PRPPB_C_0)

Erase Persistent Protection Bit
(ERPPB_0_0)

Erase Persistent Protection Bit
(ERPPB_0_0)

Write PPB Protection Lock Bit
(WRPLB_0_0)

Write PPB Protection Lock Bit
(WRPLB_0_0)

Read Password Protection Mode
Lock Bit (RDPLB_0_0)

Read Password Protection Mode
Lock Bit (RDPLB_4_0)

Password Unlock (PWDUL_0_1)

Password Unlock (PWDUL_4_1)

Write Enable (WRENB_0_0)

Write Enable (WRENB_0_0)

Read Any Register (RDARG_C_0)

Read Any Register (RDARG_C_0)

Write Any Register (WRARG_C_1)

Write Any Register (WRARG_C_1)

4.4.3

Ze1FMEXIE (SSR)

REEFMEXE (SSR) B— 11024 FHHAEXIE (5XREMRINDH) o 1024 FHHH 32 A B
HIER 32 FPXIE, & 52 12H T SSRAVBEIA,

Datasheet
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V

4 Features

(infineon

Secure Memory Region

Protection Control
(32-Byte Region — Address 0)

[ 12-Bytes

Reserved

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

-

Secure Memory
Region

Region[31]

Region30]

Region[29]

YT YT YTy
N A A AL S

Region[28]

@)
@)
O

Region[3]

Region[2]

Region

TN YT
=S|l=s 5|5
—
| NI —

Region[0]

& 52 oTP RiF (FEZk14)

B FRHXE (Ml o F18) AEM 2 FHXERMBEPNG, ZKENSRR-AAMFHES—1
128 fUBEN 2. FENE AT N, BIRTRIZ. ETROEDFT
MET M2 FHKERHEANRIF - 8 32 FHXKEXNN—MiL. FrEEMFTIIRERSE,

2332 41) MREBMUROAIURRR

pr 7 ST XT 128 (T RENI AT TIERFI TGN 7 5 S ERSERR BE PRGERR, FEELFIHE (17 5E

5B EF YR Tt

4.4.3.1 SSR EXFEFSMNHSEm
& 26 SSRIEXFESBNHSER

Related registers

Related SPI transactions (see
Table 79)

Related quad SPI transactions
(see Table 83)

N/A Program Secure Silicon Region Program Secure Silicon Region
(PRSSR_C_1) (PRSSR_C_1)
Read Secure Silicon Read Secure Silicon Region
Region (RDSSR_C_0) (RDSSR_C_0)
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

4.5 REeBzh

SEMPER™AFFESR S S — MR ESE, BTGkt EERATURFEURIITEMERINEE,
ERANRERIB RN IEZ RS EF 7R BRI SBNENFiESES T TEER. IR
FEREREESM, HIINERNVEHFREIKRASIE, —RIER TSR UARERN,

SafeBoot #E R IFIRS H 7 a8 i BT tHR MDAV 5 VRN NG W FE N EC B F 78R,

4.5.1 Tl Il 284 96 10 < Ik

IRBMNENERAFE 2B R EORIEHIB AR, B MR LIRE 280, RIS
e, FBHEILARTREHRER, —BRNEMEHETRLAY, REEFESSEmnE
BIHEIABESISER (15-15-15), HERRSEFRTREKEER,

5 27 BRRNEIAN R IES B BPRS S 17 88 (L

&R 27 REFEFR 1 LBHENES
Bit Field name Function Detection
signature
STR1V[7] STCFWR Status Register and Configuration Registers Protection 0
Selection against write (erase/program)
STR1V[6] PRGERR Programming Error Status Flag 1
STR1V[5] ERSERR Erasing Error Status Flag 1
STR1V[4] LBPROT[2:0] |Legacy Block Protection based memory Array size selection |0
STR1V[3] Note: LBPROT[2:0] can be anything from 000 to 111 0
STRIVLZ] based on Block Protection configuration. 0
STR1V[1] WRPGEN Write/Program Enable Status Flag 0
STR1V[0] RDYBSY Device Ready/Busy Status Flag 1
<28 K E) R MESRYIEOEE!!
Interface Transactions | Register type| address (# of | Frequency of Register Output
supported bytes) operation read latency |impedance
(# of clock
cycles)
SPI(1S-1S5-1S) | Read Status | Status 4 Maximum 2 450
Register 1 Register (allowed for
(RDSR1_0_0)R | (Volatile RDSR1_0_0,
ead Any Only) RDARG_C_0)
Register
(RDARG_C_0)
DATIREURESEF TR, BIESZRMERSFFRMUHR ML RDARG_C_O B=EFHRENER,
Datasheet 59 002-12345 Rev. AG
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

4.5.1.1 FIERIHITH

FIERFERIRSEER AT IIRBERF PSR EVIGHHIE, ZF7RRIZEWE 53 Fix.
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= i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

( Power-Up )

y
Read Status Register 1
(Current Communication
Protocol)

¥

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

Yes
Device
Ready

Change Host Interface to

SDR SPI
(18-1S-1S)
A
Flash Microcontroller -
intialzation Faitore. \ | Read Status Register 1 | /Fiash Configuration
Detected \ Corruption Detected

Status Register 1 = 0x61

Status Register 1 = 0x41
‘ )

Clear StatLTs Register 1
4< Hardware Reset > l

Configure the Device using
WRRSB_0_1 Transaction

Y

Change Host Interface to
Default

h J

Device
Ready

& 53 BT iz S n A EE NN TR S
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features
AR 15/ SIS THR M EREHY1/0 1A EFIEENRATAY /0 FELIA &, #I%, 4S-4D-4D Z)1S-
15-1S,
4512  HIEHISRBANBRERKIEUEXTFEMNpSFT
=29 ERlSE R RBE X FERMB S FT
Related registers Related SPI transactions (see Related quad SPI transactions
Table 79) (see Table 83)
Status Register 1 Volatile (STR1V) Read Any Register (RDARG_C_0) N/A
(see Table 47) Read Status Register-
1 (RDSR1_0_0)

4.5.2 B E B A

NRERMRIEEENEAE (FIINBEANFEZREFTERN) , REEBHIEGEN, WENFEFSEHL
FHRE# Rk, [HROREZFIRIN, ERTRARNSAREIRAL, FZREFEHRHERA
REERMIR, TENRLER, FNIEERF, HESERMEANERIANEHFIFEL (15-15-15)
HATBRESEKE. SMHF4EFEERRIPIS,

& 30 BN B R E U B SR ROIR S EH F 88 1L

&30 REFEFR 1 LEERFENFZ
Bit Field name Function Detection
signature
STR1V[7] STCFWR Status Register and Configuration Registers Protection 0
Selection against write (erase/program)
STR1V[6] PRGERR Programming Error Status Flag 1
STR1V[5] ERSERR Erasing Error Status Flag 0
STR1V[4] LBPROT[2:0] |Legacy Block Protection based memory Array size selection |0
STR1V[3] Note: LBPROT[2:0] can be anything from 000 to 111 0
based on Block Protection configuration.

STR1V[2] 0
STR1V[1] WRPGEN Write/Program Enable Status Flag 0
STR1VI[0] RDYBSY Device Ready/Busy Status Flag 1
+&31 BN ERERIAREOERE
Interface Transactions |Address (#of |Frequencyof |Register Output

supported bytes) operation read latency impedance

(# of clock
cycles)

SPI (1S-1S-1S) All SPI (1S-1S- 4 Maximum 2 450

1S)

transactions
Datasheet 62 002-12345 Rev. AG
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

2R IR ELEH BBV AR, HABHENTFEAERIE, 15ERNFIFIE555 o

4.5.2.1 EERIFTA
B EERIRESTFSRIIRYIRAESFPRERRERERIIf, Z&F5 M RIEEWE 54 =
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

4 Features

C Power-Up )

v

Read Status Register 1

Y

(Current Communication
Protocol)

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

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

Flash Microcontroller
Initialization Failure
Detected

Flash Configuration
Corruption Detected

Y
Read Status Register 1 ‘ %

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

.

Clear Status Register 1

h 4 ‘

4< Hardware Reset )

h 4

Configure the Device using
WRRSB_0_1 Transaction

Y

Change Host Interface to
Default

Y

Device
Ready

& 54

Datasheet
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

AFE IGFETSTMIREHY /0 FELIICEFFIEEVENTAT /0 FELIAIE . B4, 45-4D-4D F15-15-
1So RZINFHo

4522 EEHRFRNEXTEFS

® 32 EERFRIEXTFENEmG S

Related registers Related SPI transactions (see Related quad SPI transactions
Table 79) (see Table 83)

Status Register 1 Volatile (STR1V) | All 1S-1S-1S transactions N/A

(see Table 47)

4.6 kil =]

AutoBoot AAFFIFE LA EAIEM HL-T/HS-TIREFIKIREEIE, MEFRKETMERHS (8
Ehit) o RI\R[BUEEE, —B cs# TAHRBTEHE cKIR, BEMaTEO /0 Lk,
IRENEGEAVESIAMIIETE AutoBoot ZF7E2S (ATBN[31:9] - STADR[22:0]) FIETE, ZiCIAMINEAT AT FARE
PREATUARME (512 FHRIAR) o AutoBootFEEHTIEAFIRT BEIER, © LB EHAEK
(ATBN[8:1] - STDLY[7:0]) &R7~No X MEIRZBEHUEIRENZANZEN . B LASTIER #1T4RIZ LUH B E 1T/
ER, BFERIBREMTHERNFARNENRNE, BIUERINTEAutoBootHITRRINEKM/EINE
REFEFESS 109E, URIEERERTIHIF (SafeBoot) o

2R BSTTEZHH AutoBoot HIWrap ZHEE

P2 LI IRE S FT, B iE a2, (ENEREE X R —E07 it
JBET, B2, THEEH AutoBoot (ATBN[O] - ATBTEN),

2R HEFB I TE R EHE R X1 H 7 A% — 7" AutoBoot #94f,

4.6.1 AutoBoot HH XM FEFR/MopSEWR

<33 AutoBoot i X FEFHRMir ST

Related registers Related SPI transactions (see Related quad SPI transactions
Table 79) (see Table 83)

72) Write Any Register (WNRARG_C_1) | Write Any Register (WRARG_C_1)
AutoBoot transaction (see Figure AutoBoot QPI transaction (see
15) hik1745388706386Figure 26)
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

4.7 JEHY

HL-T/HS-T ZHRAREIR S LRGN AR RNEESMST, BD: RFMEeSMY. RSB RR. EEFFER.

EREEFMEXIH. 12DYBH PPBIRIF L,

XL A A R ] LUE R E RN DR B E MY, HERTEERI AR LI IhEE:

RS SERE RN Y SIS INGER AR, WUBHEEIARIAERES] (1S-1S-1S ThiYEY
RDAY1_4_0 #1 RDAY1_C_O R4 (BMES54) .

v IRERE LRI R LR SUR A Z RTEIEIR AR, XIFrEEURA L FERBENEREA RS SR8
B3 (DLP) (GBBA“SUIBEFE ST (DLP) ) »

VIRENESERIASR 8. 160 325 64 FHHILEIBEIREVKEFMIITTAIZI (BMF&KRs8 fMK59) o

4.7.1 ERB MRS SER
HE=ME—IFER 5, B ZEEFE SPIFMESPImY (WFR79) -
4.7.1.1 IEENBR RIS SER

AN 23 ARIR (RDIDN_0_0) dp & aite HXI Hl & AniR fl 28 AR AYIREX AR, 1% dp < 5ifER
(CFR3V[7:6]) HIZER A BAE LI 166MHz BY B ABTEhEAER,

4.7.1.2 EEELKIR5

IREXPU4EARIR (RDQID_0) sp L Z IR AN FLEE IR, SR E SEEUA R, Lt EREE
QPI #E =, Fi%EX RDIDN_0_0 sn ¥ fZ iR tAERE EMS —Fh 5k, EFrBEMA T, ZHh<EH
B91T95 RDIDN_0_0 s <& 5AE[E
REBFEHRTFIULE (CFRIV[1]=1) BY, AEEIRAIZGSEH,. ZIE<SEHTE DQO-DQ3 LN, Hig
LHRE—BNSHE, AERLERAR, AGTE DQO-DQ3 EEKREE 1 FTHHIEMANIRAM 2 F T2
iR WNRMLIGH BB AIEIE XA 1D it =EINERE, NSRHEREXHEHIE, S ERRA T
K} 166 MHzo

4.7.1.3  EEXSFOP @< 1%H

EENEBITINTFNFE28 Al A IS EK (RSFDP_3_0) an S E IR XS JEDECERITINTFR 7B A M S
(SFDP) B93AIR] (MR 79), drfEHMER 3 FHMutA N, WRIGE TIESHAE, N SFOP =& AYE
ENLE NEEEIREME S, X LIBENIAIR) SFDP Fia)RAEAS%k, RSFDP_3_0 ep &z iFiE
& (IRF) . BE/\NERAR, ERMHZBE AT, 5B SFOP i SRR IEEZ BRI,
IREX SFDP an L E R R ABTESAZE I 50 MHzZ,

4.7.1.4 EEBM—IRIRGSER

BEME—FRIR (RDUID_0_0) s fFimstINTFiRENSSfHniRen <15k, BiaE St —BRER 64 (1K
Fo BRI FER.
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V

4 Features

4.7.1.5 ENSIRNEXFTER( LG IER
&R34 ENEMREXFTERSSER

Related registers

Related SPI transactions (see
Table 79)

Related quad SPI transactions
(see Table 83)

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

Read Identification (RDIDN_0_0)

Read Identification (RDIDN_0_0)

Read Serial Flash Discoverable

Read Serial Flash Discoverable

(RSFDP_3_0) (RSFDP_3_0)
Read Unique Identification Read Unique Identification
(RDUID_0_0) (RDUID_0_0)

Read Quad Manufacturer and
Device Identification (RDQID_0_0)

4.7.2 ENNAEMES S ER

NEFEFEIEA UM ERF TR RFIEMAFRIRE HEF TR NZHA S RF T IEREY,
BRI BT IKE) Cs# NS BT REREIE L . MRF ALK NEFEFIN &AM, 3ER

1 MBEF R SthiE AR SR

4.7.2.1  SPIIEENHIREIZE G < B

SPI SDRIZEXFNIRIRSDRIZEN A 2 1&5 (1S-15-1S) AXRMEERAIBREEZERFIRIERSDRIZE G L H
AISRA 3 FHEH 4 FHMUDET, ZNAZIFAFTRIREIEN DLP, FJLUEEREISIFEEKE, 5B
SRR ANHINZEN 50 MHz, HEFAFTEERER, HREREEE S EHFER (CFR2V[3:0]) BIIERE
HASRSZIN 166 MHz FIR KRBT HIRE (BRE 79) -
FEEVRIRE 4 FHGSEREMIEEEEESIENMNERL, B, EF —MENRER 4 FTHESX
X Axh BRI RE (FERE4EaSERTERIEERERE 4 FHiED) &, BEN—RIEERE 4
FHRSERATUEE/\IESHEN. ERVPHNE—MRERR 4 FHIESLU S IES IR, FIR
sk, SARER/\NARAERGL, SEERALHENEREAR, MREXEEEXREEL N Axh, NEBRETF—
L ERENRBIES AN I IIRERIZE 4 FHamSER. ZianTERMMULFIE, ARRERIL,
ARERANEIERER. RE, FLAEMIBNAEFEARSTIEED DQ1_S0 B,

4.7.2.2  EEYSDRYNI/0 sa 15

JEXSDRIX I/0 e f&4aI{E A XN 1/0 SDR (1S-2S-2S) thiMig it S HIEE L E, LMY AF 15 DLP #iEH
Fo AILUMEREISIRINKERT, ©XF 354 FHMULHEDR, ©SXFRERNAMNESIEEEG SEH,
It er S EHFEA R (CFR2V[3:0]) IREMIZEIREHA, fFRERK 166 MHz BYEh#iZR (WFK79) o

4.7.2.3 iEBEY SDR U&iHm o SEiHE

3REX SDR PUZkiath SR 55166/ SDR P44t (1S-15-4S) ¥ &N HF DLP ¥dEH IR, B LUEHER[OE
BKE, ©XH3FTHE4Fmtt

Datasheet
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V

4 Features

4.7.2.4

j%£HY SDR # DDR FU4% 1/0 &5

3HY SDR PU%% 1/0 ep <& 4A{ERE SDR ML 1/0 (1S-4S-4S) 1Y, iEY DDR M4k 1/0 s5< {456 DDR
P94%1/0 (1S-4D-4D) il XEEWNMINZZHF DLP FUBHIR. AILUEEEISIRIKE, X SERIE
FIFEAANELIREN A% Hl. ESDR Quad I/0 fa &R, WX MIRBEEH Axh, FET— dn
LIRS IR HIE S AIZRIMISDR Quad 1/0 dr L& 4o
£ DDRIUZL 1/0 BEEH, BRI Ash, HFEBRE T —NEEZEE — M TIRHEIES A DDR UL
/0 B, Ef1ZIF3IFNHIH 4 FHAMALED, XEFSFERIERERA (CFR2V[3:0]) REIEHZ K 166
MHz BIB RS (BI&R 79) o

4.7.2.5

}%EHY QPI SDR #1 DDR f £ i

152BX QPI SDR @5 2 1&5ifEF SDR QPI(4S-45-4S) /MY, 13EX QPI DDR @3 < {&4i{# A DDR QPI (4S-4D-4D) 1%
XN 235 DLP $UEIHR, A LUERBIEIZIKE, XmMHmSEaltSiFRRMESIREGSE
Hi, TESDRQPIEFSEHA, BAEEEEAh, HERIE T — 1 oS EHE RIS AIAIENINSDR QPI

CEEgEZ D

7£ DDR QPI L, BRI Ash, HERBRE FT—1TESE— M FIRMHIES(UBIMIIN DDR QPI S,

EA1Z 5 3 FE 4 FAItEEDL,

MHz (BDF&79)
4.7.2.6
&35

RENRFEFIRXHNFERMNamSEH
ERAERTIEXNEERNHSER

XL SS{E AR AEIR A HA (CFR2V([3:0]) SR{E s RBTEHHIZRIAE] 166

Related registers

Related SPI
transactions (see Table
79)

Related dual 1/O
transactions (see Table
80)

Related quad SPI
transactions (see
Table 83)

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

Read SDR (RDAY1_4_0,
RDAY1_C_0)

Read SDR Dual I/O
(RDAY3_4_0, RDAY3_C_0)

Read SDR Quad Output
(RDAY4_4_0, RDAY4_C_0)

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

Read Fast SDR
(RDAY2_4_0, RDAY2_C_0)

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

Read SDR Quad I/0
(RDAY5_4_0, RDAY5_C_0)

Data Learning Pattern
(DLPN, DLPV) (see
Table 69)

Datasheet

Continuous Read SDR
Quad 1/O (RDAY6_4_0,
RDAY6_C_0)

Read DDR Quad I/O
(RDAY7_4_0, RDAY7_C_0)

Continuous Read DDR
Quad 1/O (RDAY8_4_0,

RDAY8_C_0)
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V

4 Features
x35 () EENFHESRMETIEXTFERMNHSEHE
Related registers Related SPI Related dual 1/O Related quad SPI
transactions (see Table transactions (see Table [transactions (see
79) 30) Table 83)
~ - Read QPI SDR
(RDAY5_4_0, RDAY5_C_0)
- - Continuous Read QPI SDR
(RDAY6_4_0, RDAY6_C_0)
~ - Read QPIDDR
(RDAY7_4_0, RDAY7_C_0)
- - Continuous Read QPI DDR
(RDAY8_4_0, RDAY8_C_0)
4.7.3 ENFFRSEHE

BE N HFEHEATIRERANRPRASIIEFISHEEET. FEHRESZRMUMIEZKMEI. B
M AR LU G 78, RENERSFFSm < ERRM T —MREFra RS FaE77A Bdit
UHEFEZ KM B KL, RETANTFSRNG<EE, ENRRIEFESENH, FER R
ZEFaRHIANR,

4.73.1 EREAEFES

ERENfERIZT 7788 (RDARG_C_0) EZZEBFIERUHFFRNREAN, TRERIEZERMEERZ KM,
ZESOREEENNEFFRNMUE (BRKRT9) . BETRE—LERAER (CFR2v[3:0]) AFIEEIES
KMF7ERM CFRIV[T:6] B FIENZ KT Fe8. SHKR 5T N FESRLERBAIBPNR 57 FHZEMF
EFRILRA. AR, REFNEFNAERNS. WRESEFEHE, WREERIUNTEFESIAR, BIE
$421E; 51 RDARG_C_0 FEHEMEE—F ik, T8t 1 FTHHIEAIRE, BB RER
RDARG_C_0 B RIXENEF T EUE.
RDARG_C_0 s {Z IRV R ABT BHSM=R /9 166 MHzo
RDARG_C_0 sp L ZHIAI TEBR N VIR EHRIE BB i BUIRSF 1788 1 (STR1V). ERFTIREX ASP PPB ifiA]
1728 (PPAV) F ASP shASIHEER G R B 7288 (DYAV) HFHF1FER. HBE RIMAVIE S SKEFEFIRERFRiGRIPE
FIFRHIE, NRIBIIZRIZ ASPR[2:0] 183F T ASP BB {RIFIRTL, Nl RDARG_C_0 ESREM PASS FfFas
I BRI, IRERE XA E SR ARE X BVEIE,

4.7.3.2 ERRESEFFRHSER

BREVIREEF 728 (RDSR1_0_0. RDSR2_0_0) @pSfZHIAVFRERSHFFRNZKEANS ., ZanERE
F3 (CFR3V[7:6]) RIRE:IR FEIHARIREN Z R 141728, LASEIR 166 MHz RUSR ARSI HRSAR,
KEFFRANEN B KM ATIFERARE, EMEERR. BRHE NRIEET#HITIEZ NI,
ISR B R AR B E L, AILUESIREURES T FSE 1. S35 \MNARMSEH — RS,

Datasheet 69 002-12345 Rev. AG

2025-07-17



- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

4.7.3.3 ENNRREFEFSROHSEE

BEECES 728 (RDCR1_0_0) ap<EHIAITIRINAETFRNZRMRND. Zai < ERER
(CFR3V[7:6]) RVRE:R A EARIREN Z Rt FF2R, A 166 MHz RUBRARIFRRAER,

REEEFEBNBHNZKIERRACTREIREY, BMEERR. BREE NREEE#ITRBZE NI,

R\ SRR, AILUESRENERE T 7. SR\ M ARMSEH —XRE,
4.7.3.4 REXEDSHRIPA (DYB) KR FFaSEeEHE

JREXDYBifa]Z 728 (RDDYB_4_0. RDDYB_C_0) @< fZHIiENDYBIARIFEFRHNANR. Zin<TEFRFER
(CFR3V[7:6]) BYRE;R B EASKIREN Z 5k 15 B 77 es, LASEI 166 MHz BURABTEMSAZER, 7] LUELRIREXDYBIA|A]
Z173%, (EDYBHFSMIMIEARSEIG, FILFELLUXF A IR DYBELH, #7fEF SE IhAYi5REY
DYB #r L fZHIKILENE MIE,

4.7.3.5 EEEFARPIL (PPB) ihRFFRBLEE

3%REY PPB i/17) & 7728 (RDPBB_4_0. RDPBB_C_0) #n<{RHIILEN PPB AT FNAR. Zm<1EH
£/ (CFR2V[3:0]) AYXER A HASK ISR 166 MHz BB RESEPSTIER, BILUE4RIREY PPB ifiR1 & 1728, 1B PPB
Bt R =@g, FFTEUAXMA IRENE PPB 8. A ER R IRAYIREY PPB fn S 1E 5
IR MIE,

4.7.3.6 EEY PPB HiETFRHIEH

15:BY PPB HliE & 7F28 (RDPLB_0_0) fn B MR IFIREEEZ K EFFIINASR, oL mER
(CFR3V[7:6]) WZEIR A HAK IR EN 3 4B 1728, LASSIN 166 MHz RIS ARBT#PSRER, B LUELEIREY PPB 91%E

L,
4.7.3.7 IEEECCHIBERTIRE

JEENECCEIBE TR (RDECC_4_0. RDECC_C_0) s (&M FHERFUM R TEHIBRECCRES. 7ELtdm
LR, HULAY LSh IS ECCEIB R T, Zan<EMfER (CFR3V[T:6]) BFIIER A EAKIZENZ R4 FF
23, MMERABHIIZFIAE] 166 MHz,

FMZECCRITTRIECCREMNF T RAMEZ i, ERIESLEIEHRFERREN, BRI TF—1TECCRTT
R, NS — RDECC_4_05Y RDECC_C_0 spfEHIAIXE FT— ik, 1BE 7 16 (BUIBRETK/]V/8]

FI,
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4 Features

4738 EMFEHEXNFERNGSEHE

=36 EEESEXNTERMNGSEH
Related registers Related SPI transactions (see Related quad SPI transactions
Table 79) (see Table 83)
Configuration Register 2 (CFR2N, Read Any Register (RDARG_C_0) Read Any Register (RDARG_C_0)
CFR2V) (see Table 54)
Configuration Register 3 (CFR3N,  |Read Status Register 1 Read Status Register 1 (RDSR1_0_0)
CFR3V) (see Table 56) (RDSR1_0_0)
Read Status Register 2 Read Status Register 2 (RDSRZ_O_O)
(RDSR2_0_0)
Read DYB (RDDYB_4_0, Read DYB (RDDYB_4_0,
RDDYB_C_0) RDDYB_C_0)
Read PPB (RDPPB_4_0, Read PPB (RDPPB_4_0,
RDPPB_C_0) RDPPB_C_0)
Read PPB Lock (RDPLB_0_0) Read PPB Lock (RDPLB_0_0)
Read ECC Status (RDECC_4_0, Read ECC Status (RDECC_4_0,
RDECC_C_0) RDECC_C_0)
Read Configuration Register 1 Read Configuration Register 1
(RDCR1_0_0) (RDCR1_0_0)

4.7.4 HIEFE IR (DLP)

ZER TR S REUS (DLP), AITFEREHISMIACBIEMHRIAE O, READ BIRIIZRINTE Quad
Mode READ ], AIYRIZIISREBURDIFAETE DLP FFEEH N THITIIZR, BIFIEZ BB EFE
EDLP HfFesHo SFEEEAMMNAmLERE, BT = TMEERHERKANERER, Fitkx
R RN SR E AN 88 (4t AV S BUED 2 [ Y SRR BT B A 2 el FRA 10 (E S F BRI ERIES
SRR,

BT EEE AR A F S KA, 10 55 LIREhRIEERGEUR T READ dp <& 4 o] FA AV IR /& A
Ho WRIFSORIBERERISENED o N HERE, MBBAHRE L IREIIEZ ARG 8 MY
FAHATE 10 EiaithiseBEE, FAM, WRERIKEN/NTFIONETHEAR, MRS ERSIERSIEEE,
YNSRFF DDORIF(FIFERIRENZED 5 NS FHERE, NS ER HIREERIEZ BIRIRS 4 1B #/E 1A
£ 10 EiathRARE, (BE, MNRERIKENNT 4 NISHERE, WASHEDERBEF S8,

47.41 FBEFIBERNEXSTERNGSER

xR 37 DLP X HFFR[ MW
Related registers Related SPI transactions (see Related quad SPI transactions
Table 79) (see Table 83)
Data Learning Register (DLPN, DLPN)| program Data Learning Pattern Program Data Learning Pattern
(see tables 54) (PRDLP_0_1) (PRDLP_0_1)
(REETHR......)
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4 Features

+® 37 (4%) pLP EXFEHMGBIERE

Related registers Related SPI transactions (see Related quad SPI transactions
Table 79) (see Table 83)
Write Data Learning Pattern Write Data Learning Pattern
(WRDLP_0_1) (WRDLP_0_1)
Read Data Learning Read Data Learning Pattern
Pattern Register Register (RDDLP_0_0)
(RDDLP_0_0)

4.8 =P

BERATEANTERNE N ER, XLEE NG EaA LUERREmMYE 2 2R SPIH Quad SPI
Ve

4.8.1 SPNEL gt

B N\fEHE (WRENB_0_0) SRS IR Z 1788 1 (STR1V[1]) B NEFEREIRZS (WRPGEN) IR B H“17, &
i3 & HE NfERE (WRENB_0_0) SR L ZHISRIERES N, RIZFIZEFREFSEH, WRPGEN L MBI (B
WE79) o

4.8.2 SRUEFTEFENE N\fERE

AILUBIE & IX WRENV_0_0 p 255, AREERXEAE NG ERHSERREANBRERSHEESF
2. XFEEIUBEREMREENARFREENANFFRIFAR, MARFHFHRENEZREMNSER, BF

REMRESHEBEIFZ LT ERUMNMAME. WRENV_0_0 P ERNATIER T — 1 E5ESan<EH

HEZRERSHNEE S FE B,

4.8.3 EXMer <&M

EX3% (WRDIS_0_0) < fEHIRERZEML (STRIV[1]) MIGIEFEREIRE (WRPGEN) LERRA“0%

B LUEE & H S T34 (WRDIS_0_0) #n> 483 IE WRPGEN iL;ERR N 0, REZEILFBLEFE IS WRPGEN (U E N

"' ZAREMITRIER T, FAF RILAGEFE WRDIS_0_0 SR fEHRMRIPNEX, FALEEEMNE N, RRIEERE
ERIRRNTENA. 2 RDYBSY {il = 1 (STR1V[0]) B, WRDIS_0_0 snEEER NTVIRIERR Bl 208 (BILE

79) o

4.8.4 BB NMBERRBITS o < E i

BFRE NFIRBREMARE (CLPEF_0_0) s {EMiGAISTRIV[S] (BFRIEiIRIAE) HM{ISTR1VIE] (BN
IRIRE) EB 07, BMEYIRMHFIFIT B ROYBSY B A1, ZipSIEHtSWIES, IMENTE—
HEEL N BN B FRIFICN, RGSZMMITE, WRPGEN (ILERIFAZE (BEK719) -

4.8.5 BRECCREFTERMTER

BE, ENIECCREFTFERF(CLECC_0_0)f L BHIE I AIECSV[4](2{ECCAM). {IECSV[3](1{ECCIRIE).
INSV[1:0] ECCAuMPIRZS L. HHEHEIR B FESEATV[31:0]FIECCH M FTTHFECTV[15:0] TEITILES S Z A1,
HEWEIZE WRPGEN i, BMMESHMATFEITIRKES R WRPGEN BN, BRECCREFTFRRH
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WEWIEZ, BRSE—HEALABMN, S[ENERFICRKS. ZESHITE, WRPGEN (IR FREFFAE
(ML) -

4.8.6 SPNE 2t g

ENEF28 (WRREG_0_1) S fZATFRMBEEANRSETFESNEESFS. ERHFiESEETFESEm

LERZE, SR EFEEHZRETFREFENGSEH. NIRIEEFEREIESE, SRR

BE1FESHA WRPGEN EiI, USEIERS g,

BEEFRaIEE SR SMEUEF T3 DQo_SI HMARSLIM, RENRESHFENKEN—

MIEF T,

WRRIREE LB ETFES, RERMERENE—I2F. 0% WRREG_0_LIZERN, NEFERHILH

¥ & il PRGERR B ERSERR {iLo

4.8.7 SENERFTERHSEHE

ENEEZFFSE (WRARG_C_1) sp iRt T —ME NEMSRGTFR FEZERMTZ KM WA,

ZoSRREEEE NNTERNML, EmBEEESAIUFTERN— I FTHREE (WK 79) .

TE2R S WRARG_C_1 an Rz A, Wik HHARIDBE fERE (WRENB_0_0) Fr 1%, XFIREFFER

RS N/4RIZEEENL (WRPGEN) & B AR LU TEM S N1, ATLAZE STR1V[0] ARRY RDYDSY {ii >R Ha

TEIRVEMBSEmR. BT LRZE STR1V[6:5] H1AY PRGERR #1 ERSERR IR EIRERRIE| 2T A £ E A EIR.

—LHEFRE T SR I AN SRITHHILE AL v] RIS 2. BLEAIERIEN, BLYLRE OTP,

BLEWIEENREA (DNU)

RIEADKEARSED, FEH WRARG_C_1 s FRIEIEF THMMEX(LSHRZEE, MARRERER

ZEBREBIRIETR (STR1V[6:5] HHY PRGERR 3§ ERSERR) o [FItk, WRARG_C_1 ¥iEFTXLLAIMEHFR

5E,

OTPL R BEWRIZN S HBINRSHER (L. FoTPU S EZIERINRSHIRIEEH RS, HERRKRET

GEEFEN

FIWRARG_C_1#EN R AN EEEMEZIMFTEREANE (W), BEFIEEENIEZEILF

ERAHITIERRNRIZIRE. WREMNIBOHIEFEBO KM, N STRIV ARIHE X HFEAIH RDYBSY (i1

BIA1,

REFER 1T UHESIE (%i8) K%M RDYBSY {iL (STR1V[0]) FEEIR(L (STR1V[6,5]) FHEEA

NEFR/EATRIEK. MREEENKY, MNFERA CLPEF_0_0 s FHaRE RIS HER HRE]

MK

ASP PPB BliFE 21728 (PPLV) 1728 FAEIEId WRARG_C_1 s fZHIE No R BT PPB BiZE{i (WRPLB_0_0)

an L fEHa LLE N PPLV B F2%.

HIETEMIOEFERITEEET WRARG_C_L RS N, B ETHIERREMNEmSEW (DICHK 4_1)

RINBHIETEEOETES.

4.8.8 5 )\ PPB gli7E{iL

5 )\ PPB BixE{iL (WRPLB_0_0) ep <& 44 PPB BiE & 1728 PPLV[0] /BFR =, PPBLCK {ii 8 T1R$F PPB
filo % PPLV[0]=0BY, PPBRIZ/IRMGan LM PIE, EIRENEBAERIPIERT, PPBLCKALERATF
ERIMULREML, AR GIRASTERH AEMES | SREN— T BX, HEIREMREERE (W
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®79) o
7E23 1% WRPLB_0_0 sn B2 71, HIAHEfEEE (WRENB_0_0) sn S {EHiH 2343 L 1THED,
X2 BREFERINE /4RIZEEE (WRPGEN) IEE N 1, UATFERGIRE,
12ERITHRIE], NAEEURA S LU E RDYBSY iIME, 75 EHEREERAE], WRPGEN {iI9“1”, #2{E

SERER40" HE N PPB HiES5EME, RDYBSY (UEEN " (BHETI) o
4.8.9 HNAF TR T

BN 4 FHHIUMETC (EN4BA_0_0) s S EHIE Z R MUK E AL (CR2V[T]) IRE R, URBAZHIFH
Mg SERNEE 4 FT#AE, %EEYSFDP (RSFDP_3_0) fmd At ENMN S, JEDEC
JESD216 FR/AEZEEK RSFDP_3_0 $4R 2 H 3 NFET L,

POR . BEMFEARMHE DR IRIEIES KM E L (CR2N[7]) FRRVE M RIS EMIE K E,

4.8.10 R 4 FHtibiER

1B 4 FHHET (EX4BA_0_0) 384G Z R MK L (CR2V(T]) IRE 07, LU KZ# 3 FTothitis
SERANEBE IFTHHMINL, ZIESARNEN 4 THHAHES, ZIESTIIEREEER 4 FTit,

4.8.11 BEANGSTHIXNTESHGSER

7 38 SN THXNFEFESRMaSEME

Related registers Related SPI transactions (see Related Quad SPI transactions
Table 79) (see Table 83)

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

(see Table 47) Write Registers (WRREG_0_1) Write Registers (WRREG_0_1)
Write Enable Volatile (WRENV_0_0) |Write Enable Volatile (WRENV_0_0)
Write Disable (WRDIS_0_0) Write Disable (WRDIS_0_0)

ECC Status Register (ECSV) (see Clear Program and Erase Failure  |Clear Program and Erase Failure

Table 61) Flags (CLPEF_0_0) Flags (CLPEF_0_0)
Clear ECC Status Register Clear ECC Status Register
(CLECC_0_0) (CLECC_0_0)

Address Trap Register (EATV) (see | Write Any Register (WRARG_C_1) Write Any Register (WRARG_C_1)

Table 62)

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

Table 63)

Configuration Register 2 (CFR2V) Enter 4 Byte (EN4BA_0_0), Exit 4 Enter 4 Byte (EN4BA_0_0), Exit 4

Table 54 Byte (EX4BA_0_0) Byte (EX4BA_0_0)

4.9 YRIZ

BERTREIERZEFHESMY. REXBHFARPUNS N5 <&
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XES \en <& n] LUER SPI 8¢ Quad SPI Y :

TERHEZERE NG ERZE, S5k KHEFE (WRENB_0_0) sn <& e iRig, MRS
B PN S /JRIZfERE (WRPGEN) IR BN VLA FIZEFIRIE, ART NS ERA sEHSEIHFHRIT. H—
NE NS EHSEMES, WRPGEN I#E (I,

UE NG SEREEHRTH, AJLUREUREEEES 1 LICEREHML/ITEE (RDYBSY) (UME. BENTBEA
& HHEAE], RDYBSY il“1”, SERLET“0%

B LAGZE STR1V[6] FFHY PGMERR (I 3RHE 5 Nin < Z AR B B A £ EAEE IR,
MAFEBIEFRFPARHITERIPNBRMNE NG ERERSWNT, HEBEN PGMERR KRS
KMo

Y CcsH IR EZESBTREN, A ERREREE.

4.9.1 mIZRIE

HS/L-TRIEXIFZREN (L&) , EFEDY ESAROMARITHEXIBMRIEE, HesHHI3E AEC-Q100
TABREESEE (-40°C E +85°C) A FMLEAIRIE. §—NECCHIRR TR RIBIRZIE R AF#HIT—R
ENRE (BXREN) BAMNERFRERESEE (-40°C E +105°C) # (-40°C ZF +125°C) 234 LA FR T AEC-
Q100 2814,

RERITERREENZ RE AR E BRI ER SRR TRIECCIIRERER. FRWRBAT 21U
ECC, NME—BERNZREANESHE ANHIR.

4.9.2 TRz

DUEANBBETEEE ANNEIBMH IS NEEFHALE NG SERUSHIBMAEERZERNEMEYIR
SEREY. XIRE T AIERARENEANGSEHHITENNIBIBEEN LR, 9IS ANARFE—RIZEPST
=% 1790k (256 512 F) HITEN. HTIK/NHEEZFFESS 3 BICFRIV[4] iIRIRE. 7T
ELTIARNIEAR L3955, EE NP TENRER, JUIM—NMIE—PNoRANEITEN. &
WEAN16F T KENGSHMIITTHERIR, XHEAHFECC ASWEREA, NTHRERENSTASAE
MR, EANL 512 FHARTFTHER 512 FH#HT, FESIM P TEEAN—RK,

4.9.3 BAND TS5

BT (PRPGE_4_1. PRPGE_C_1) m<fEHIGHIBE NBIFMESRMEIH, MNRMBARIXEIE
KFHTIAN (256B 3K 512B) , MTEEIGHINEFI S TIXTFERIAR Z BN TEF, HIBMBETIEM
PAPHRE—TNFEPEEIFA—STINEFHMAUE, HABRES S AP AFNENEAEHE. R
MR RIEEIR DT 201, NAXMBIBEFTEMD TTRRENMUFIERIIFEHEITEN, AR
SNE—R TN EMF R =EEAEM, 5NSERFGAIIEEIZEEE, PRGERR IERE NG <E
BPRERETHELES ANEIITRNEIR. XEESANZHRIPFKIEHITEN (WK 79)
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4.9.4 BANREXEH<ER

BANLRLXIH (PRSSR_C_1) spEHISEIET ANBISSRA, % SSR 5 E[EFIEIEAM F AR ERY b= a]

HEROTP, SSRF 1024 FT, FELLXIFIban<$1%ia, MA31E| AL UMM ATAE (WFRT9) »

YRIZESSRTEIEY, FEEREIRMUSTTTE] 32 i1, BPMnE(I A1 F] A0 KZ9 0'b, EITMENL CS# LS 3211

3550

B LG E STR1V[6] A HY PRGERR i RHfE IR EHRBIR B R E A IR, 7T LUK EXOTPRES!

HITHRIZ, BIEFTANERMUALUEENY,

F SSREBTEBITHE N—RHZR, FilREBZXKIFERFHIE. SREHENXIEHE N0 K

M, #H STR1vV[6] Y PRGERRIEI N '1's EAN—RG, BMEERFIFNKIEHEAEZEEIZHE
RSB IPRGERRfiL, /GEEBENXAIXIERE NI (BPA“17B9E3E) #1T. ERE—ECCETABTANS

R =EZEIESR T ERIECCEA,

4.9.5 B NFARIPML (PPB)

BEANEFARIPAL (PRPPB_4_0. PRPPB_C_0) ®n<f&iix) PPB HEFSRPFHIMLAITE N, LARIPFRiEEHM:
WHBEXAHE NSIEER (&R 79) o

ALK ZE STR1V[6] HHHY PRGERR (I RMAEIRERA B R T A £ A TEiR. HZEIAXI ASPPPB  (ASPO[3])
ASPPRM (ASPO[0]) #1PPBLCK (PPLV[0]) fiIfR$FHY PPB iIi#{TE NBY, B N\ PPBumStEiE st/
B,

4.9.6 ENEXNFEFERMG LR

=39 SENBXNEFEFESRNH LR

Related registers Related SPI transactions (see Related quad SPI transactions
Table 79) (see Table 83)

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

(see Table 47) Program Page Program Page
(PRPGE_4_1,PRPGE_C_1) (PRPGE_4_1,PRPGE_C_1)

Advance Sector Protect Register Program Secure Silicon Program Secure Silicon

(ASPO) (see Table 64) (PRSSR_C_1) (PRSSR_C_1)

ASP PPB Lock (PPLV) (see Table 66)| program Persistent Protection Bit | Program Persistent Protection Bit
(PRPPB_4_0, PRPPB_C_0) (PRPPB_4_0, PRPPB_C_0)

ECC Status Register (ECSV) (see Clear Program and Erase Failure  |Clear Program and Erase Failure

Table 61) Flags (CLPEF_0_0) Flags (CLPEF_0_0)

4.10 R

S FREETIFFAGRIPGL, BERGSERAILUGEIBUT Y FIEFTEAFFh)

TSR HEZEARRa Sz A, HIUK% NS fERE (WRENB_0_0) 85 < &4 B AR s 2 I E#1TARID,
RIS ZFTF83 B Write/Program fERE{IL (WRPGEN) BT '1' SRAEREIRFRIRIE, IR SIERIA BB SR
1T, H— oS fEimsemAY, WRPGEN 1B 1“0%

L SR M IRIEEHITE, ATLOREBURES 1 LIQERRMH /T (RDYBSY) iilVE, BEMNIERHGSE

tiHAE], RDYBSY fiig“1”, SERBYI“07
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AU ZE STR1V[5] HAY ERSERR iR E ERin 2L bR El R T & £ AR
I B F BB IRFRIPAITE ASP BRIFIV R X AVIR RS SZ B WNTT, HEBE L ERSERR RESKMIL,
Y cs# WIRnh RIS BIRESH, B ohiRbRram S 1EH.
ZesfF T BREINRES I EE T Frho
4.10.1 1R akB BX < {E5
1ZPR4KBREEX (ER004_4_0, ER004_C_0) m¥EHIK4KBBXMFABEMAIRE N1 (FABEFT399FFh)
(BREKT9) .
NYUBHEERNAE—BEX (CFR3V[3]=1) B, tHSERBRAIE, NRIFIER 4KB BX s S 1EHAIE
EI3F 4kB BXHusE, MIZSEFEHIEARHIZIRIE, HEARRIZE ERSERR RSKMAL,
4.10.2 125 256 KB BX <55
1BPR256 KB BIX (ER256_4_0. ER256_C_0) tp< I UBXAINRMEMIRE N (FIEFHY
A FFh) (BRET9) o
FSFECE IR (CFR3V[3])) RERTFERESBXEM, CFR3V[3]=0h8Y, 4 KB X mEB &t TEIMN RS I
B {3tk 128 KB 3¢ 64 KB B9—EB453, WRBXIEPRasSERN A T 4 KB BXEBEM 256 KB BX, NM#E
=N 4KB BXAZBEXEMm, XAIR (AEEZE) HY128 KB 5% 192 KB BXHIER 7 S HIRFR.
% CFR3V[3] =1 B¢, 23U EIFEE 4KB BX, BXIERHSEFRIGEREREA N 256 KB BX E
1517
Y BLKCHK BN, BXZBFHSERE LI EBEXINEMRRS. NRAIMZBX EWIBER, NIRFRIZIE
Bk, NHEBXPHINE NN SKRITIRRIEE, 2 BLKCHK B TR HHITIEMIE(E,
4.10.3 Y O £
BB (ERCHP_0_0) SRl NAEMESIRMWEIEMAIKE R (FREFETAFFh) (BRX
79) o

RER{FRP(L (BP2. BP1. BP0) EBEfUN0BY, ABERITIEREC <R, HBPAUAANE, NFH
1T <R, BERSERRREEMIAE (L, s EHEEBLIEAZSREXRIFDYBE PPB RIFEVE
X, #H ERSERRKEERMIBAIRE,

4.10.4  RERIFARIFML (PPB) S5 215

12BF% PPB #p <14 (ERPPB_0_0) J5FRE PPB I&B AT (WFE 79 ) - S8R PPB {ii% ASPPPB
(ASPO[3])« ASPPRM (ASPO[0]) #1 PPBLCK (PPLV[0]) fi1{®1F, Mitt&<SEwEIERIEARY,

4.10.5 BERRE R

4.10.5.1 LB EHESER

THERBRIRT (EVERS_C_0) 155 T 1IN BT Hitt MR B T I B IMIRIER TR . FRER
REARINERR, MIBBRRAL (STR2V2]) BN 1. MBEEHRERWIDER, T STR2V2] 1407
EHES I AEEHTE HI2EEHS (8S WRPGEN {iI) . {82, RDYBSY (IBHASEN,
TEIRIELERITER, XREVABSEIEIE STRIVO] REE (BRET9) .
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4 Features

THMHIRRRS S T ERA BT NBE TRERKE. SRR IERREIMIZT S HAVRFRZ(ERIETRK,
ZEn IR R tees TEALFFEHT STR2V HBVIRFRIRES, BILAIREX RDYBSY 1iI (STR1V[0]) KHAE AHIZEFRIR
B ERANTR. MRANBXKRIBMRTTRFAE STR2V[2] =0 BUER, MARBERIERREXURRE
X NEIER A 17 %,

4.10.5.2 RBXERITHGSER

X ZBRITK (SEERC_C_0) sr < HimiE E BXHNBXIZERRAE . BXBXIHHEEEREXBXIT
#(SECV[22:0]) &FTFes™H, FEPLUBSERIREUERIZFFE888 <54 (RDARG_C_0) 3KIXEX, RDYBSY
IS ARG BN, HERELRENERR, WEBURSETE STRIV[0] AR (MK 79) o
ZmSEMEE tee BB RFERLFH F R/ SECV[22:0] Z 1728, AJLUIREX RDYBSY {iI (STR1V[0]) MAHAE B X
TS FREINSER. SECV2IMIATFHEMRENBXEZERITHESTERTRHBEE L

4.10.6 BIREXTER D TER

&40 BIRMEXTER NS 1EH

Related registers Related SPI transactions (see Related quad SPI transactions
Table 79) (see Table 83)

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

(see Table 47)

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

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

ASP PPB Lock (PPLV) (see Table 66)| Erase Chip (ERCHP_0_0) Erase Chip (ERCHP_0_0)

ECC Status Register (ECSV) (see Evaluate Erase Status (EVERS_C_0) | Evaluate Erase Status (EVERS_C_0)

Table 61)

Sector Erase Count Register (SECV) | Sector Erase Count (SEERC_C_0) Sector Erase Count (SEERC_C_0)

(see Table 73) Erase Persistent Protection Bit Erase Persistent Protection Bit
(PPB) transaction (ERPPB_0_0) (PPB) transaction (ERPPB_0_0)

4.11 HiEMmEmNAIRIE

HL-T/HS-T 3 (F P LAIFRBRA EF IETEIZITRUER A TURIE, BIGNIEER. SASEBE—EMRE, —BEE
SR FRIBHETEH BN RIRE an L R A X R, EEAUREEFrEE.

4.11.1 BER. BEANBBETEYRLEEE

HEMSEHRAFRATIE N, BRIIBETEMENTIZE, AEMNEAEMIHRREERX. EREE
H{E U EE Y PIRE IR, BTN EIRESEF 7231 (STR1V[0]) HHY Ready/Busy IRZHTE (RDYBSY), LA
REEN. BERIIE—RELTIRERSTEAFL,
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4 Features

41111 TBNEE

v ENEEXES NEEHREE o

IREEFFEE 2 (STR2V[0]) HIE NIREEEIRESIRE (PROGMS) AT FHAETE RDYBSY L H“07EY
EANRERTEEEFEHETM.

v AILVEEE NRIELA SR IFIREUR1E,

v EE NEEHD TTARNEAMUERENE == 4 R E R R,

4.11.1.2 BRREE

v IRBRIER S S NI B XKIRMRIREREE Ko

RS FTFER 2 (STR2V[1]) REVIRFRIGIEE (S IRSATE (STR2V(1]) BT FHAETE RDYBSY A0 BTHRFRIRIE
EEEEEHBETM.

v R BBRIRETREE (R

v A U (SRR IE LU AT B NIRESIREUR(E,

 TEIRBRE2HAIE), ] LAIEEY DYB PEFIRE B X RIPE .

» FEHENER. EARHIBETEHOTIRENERLT, FAFSEITHARIREE. EXMERT,
BrRren SRS,

IREURRE (E B X WA E AU ER S = R E VAR

41113 ¥HIETBYEKEES

v IR RN EEENEHREEERE T BRI E .

v IRBEFTESR 2 (STR2V[4]) PRVFHESSEURE R MO EE S477& (DICRCS) B] - FHAETE RDYBSY 8
Ao B IR R E N TR R T EEFEHE M.

v A UE IR R M TR U A B2 1F,

FiRbR. EARBIBTEMOEEESE]E, FARAFRITENTATESRFIBRFIFARPAIG S ER. FIL,

TEHEERE ARG ESURRINS PPB (i, MIREBXEEMREFHEIEZESAN, MXLERXMNZ

X2 DYB (i AY{RIF, XLE DYB i A] LATEIBBRET (ZHAIE X,

FERY B {E IR VEFN T FYBYIB] M teeoso

BIRERNRZIRETRE, EACREIEMRIERERS. R4 LUETIRBRESTFERAES NRIERN

RE, MEERITIVES NIRIE—H,

& 41 Y| HEERERR R 2T a2 2 5o

*xa HEFERE ARG EE
Transaction name Allowed during Allowed during Allowed during
erase suspend program suspend |data integrity
check suspend
Write Disable (WRDIS_0_0) Yes No No
(RBELTHR......)
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

4 Features

®R4a1 (%) EERERTFNHLER

Transaction name

Allowed during
erase suspend

Allowed during
program suspend

Allowed during
data integrity
check suspend

Read Status Register 1 (RDSR1_0_0)

Write Enable (WRENB_0_0)

Write Enable Volatile (WRENV_0_0)

Read Status Register 2 (RDSR2_0_0)

Read Configuration Register 1 (RDCR1_0_0)

Program Page (PRPGE_4_1, PRPGE_C_1)

Read ECC Status (RDECC_4_0, RDECC_C_0)

Clear ECC Status Register (CLECC_0_0)

Read PPB Lock Bit (RDPLB_0_0)

Resume Program/Erase/Data Integrity
Check (RSEPD_0_0)

Resume Program/Erase (RSEPA_0_0)

Program SSR (PRSSR_C_1)

Read SSR (RDSSR_C_0)

Read Unique ID (RDUID_0_0)

Read SFDP (RSFDP_3_0)

Read Quad Manufacturer and device
Identification (RDQID_0_0)

Read Any Register (RDARG_C_0)

Software Reset Enable (SRSTE_0_0)

Clear Program and Erase Failure Flags
(CLPEF_0_0)

Software Reset (SFRST_0_0)

Legacy Software Reset (SFRSL_0_)

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

Suspend Program/Erase/Data Integrity
Check (SPEPD_0_0)

Suspend Program/Erase (SPEPA_0_0)

Read DYB (RDDYB_4_0, RDDYB_C_0)

Read PPB (RDPPB_4_0, RDPPB_C_0)

Read SDR (RDAY1_C_0, RDAY1_4_0)

Read Fast SDR (RDAY2_C_0, RDAY2_4_0)

Yes

Yes

No

No

Yes

Yes

No

No

Yes

Yes

No

No

Yes

Yes

Yes

No

No

Yes

Yes
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4 Features

*xa () EERERFRIGLER

Transaction name Allowed during Allowed during Allowed during

erase suspend program suspend |data integrity

check suspend

Read SDR Dual I/0 (RDAY3_C_0,

RDAY3_4_0)

Read SDR Quad Output (RDAY4_C_0,

RDAY4_4_0)

Read SDR Quad I/O (RDAY5_C_0,

RDAY5_4_0)

Read DDR Quad I/O (RDAY7_C_0, Yes Yes Yes

RDAY7_4_0)

Read Data Learning Pattern (RDDLP_0_0)

4.11.2 Bix. GATHEELEKLETMES

HAVBI KX, EARBIBERRBIENEME w SRR EME T FRIRF. EEA. BERSEHET
BUERNEEHFHEITHREANTREURERE, BRIEMEs<SEHUMETFHIRE,
AHGRER . R BIERBURNEME wLE, RE&FFEE 1 FHY ROYBSY (LFEN 1, WMREF,
NmIZRIERIME, MBKEEFEENEE, WEEFERREERNE, IRLSETENEN. BRI
ERBMIOERIE, WS 1R HRZBES,
S BEREE-BREREIURIEZTES. fl, SAEEHLEFRAIURRESARES
2FHZE, BATESNSIRMFRIEEBTR, EMEN T —MEEaERZESNE —R’RATH
FT teeors BN EIRRo
55 BN EEIRERIERYRIZ.
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V
4 Features
Erase / Program / Data Integrity Check
Transaction
Suspend Transaction
Repeat Status Read |- - ——-——- - - ———— — -
Until Suspended
(trEDS) || Read the respective Suspend Status from
Status Register-2
Transactions During Suspend
Resume Erase / Program / Data Transaction

55 HEMMERE

= A -
4.11.3 HERMEBEXTESRGITER

K 42

BRAXTERNH LN

Related registers

Related SPI transactions (see
Table 79)

Related quad SPI transactions
(see Table 83)

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

Suspend Erase/Program/Data
Integrity Check (SPEPD_0_0)

Suspend Erase/Program/Data
Integrity Check (SPEPD_0_0)

Status Register 2 (STR2V) (see Table
50)

Resume Erase/Program/Data
Integrity Check (RSEPD_0_0)

Resume Erase/Program/Data
Integrity Check (RSEPD_0_0)

Suspend Erase/Program

Suspend Erase/Program

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

Read Any Register (RDARG_C_0)

Read Any Register (RDARG_C_0)

Read Status Register-
1 (RDSR1_0_0)

Read Status Register-
1 (RDSR1_4_0)

Read Status Register-
2 (RDSR2_0_0)

Read Status Register-
2 (RDSR2_4_0)

81
HL-T/HS-T284 25 E UM,

4.12

« B E i (fEFH RESET# 5\ 5| B#IF0 DQ3_RESET# 5|f#))

+ FEBE i (POR)
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Quad SPI1,1.8V/3.0V Inflneon '

4 Features

» JEDECERTTIAEFERSIHEME TN
IR
4.12.1 BHEA (B RESET# IS | B DQ3_RESET# 5|

RESET# S NBEHEIRIE, MIBEEBTRIENIZEREBT, 1IFE5MTE >t , HESIHHITEPOR
HREIITHEEE (12, BEHEMIRERE ty B BETEM. IR0 T B FIISE,

ZesH R F e B FIRESHBTEEE ts BYElE AR /Z APU4EsK QPI RTUEY, DQ3_RESET#MINGELLTIE
T EEhENI21E. DQ3_RESET# FINREBEE Vc HIAEF LA , MNRAEAMMLS QPI R, MalZ
To CSH BABBEFHFTF te 2 ENEFHEBREFRFIRME T 1ECSHARBFRIE DQ3 AIEUL&D
QPItEZL I/0 55 Z 5 DQ3 IR AF B IFHIBTE, ARG, & Vec REF LRI RIF DQ3_RESET# NS
¥, HIEIERAFIRIRE) DQ3_RESET#, ZCS#TEntcs BYIE]ARIF= FBFAY, DQ3_RESETHHMIANR S
WRRS, LUBGREINIEMIIR(E, WNRIGCSH IR NREBETFLUS eI <155, N DQ3_RESET# ¥
FB{E DQ3,

2R TFEED QPIENEY, 3 CS# IEEBEFET, DQ3_RESET# 1T tes JEM VIL #5479 VIH BYFFEEET

BIRTF tee BY , 23RS POREBREINA R HITHHE L. MWEMLIIIEFTE te BB BESER. SNRTE

LEBARE (t) BFEMIEREERE, PORIIEREEEMTM, N RESET# TARBFRESZHTE PORIIZ, M

ARNMWEAMEE, HEFRE t 4 BEFEMK POR T,

M0 DQ3_RESET# i5%BA

« Y05 RESET# 1 DQ3_RESET# HMINIETUIAI A, MWARFHNEA—NEMDLET, BITIZE CFR2N[5]
=0 ¥ DQ3_RESET i & A1X{ES DQ3 ##{E, DQ3_RESET# HINE(IRIER] LIARERE, WRKIE
RESET# M NIEIZHYIEE Vie, W RESET# N HWER, EEXENRBFLUSHEGHE (L2
B, RESET# A1 DQ3_RESET# MM tey ZfRIRIF NS B HIFE trs BB,

+ X DQ3_RESET# IR AREBFEHIFEED (ten B (Ets Z/E) , S/HERILEEHITHIE R
1R1E, FRREHREA TSRS, HE tw BHEZEAEIR/SaH$EH. s EO0EE T
MRS,

v MNRBEATHE&SQPIHER UK DQ3_RESET#HFIE, N EMNIEtHAIBAREIEDQINIME, LHETDQ3
IRDHBSHR, EULHQPHER TR ENUFMEIIBNES2E (HIE0: MLRI/OIEEY) , FEHEts
HAIB) N REDQ3_RESET#fii =, LUBREIMYE (UIR(E,
£ Quad BT, RiZBREMBLRIIENSES (fl: TiRE) 2F/E, ENRRNE te FHER
DQ3_RESET# fiifm, MEBREINIE(IIRE. MRBAT Quad BRI, MTE tes HAIEIHI{EE DQ3_RESET#
BB,

F‘————Am—————b-

RESET# \

I;-d—tRs—b-
cs# \
56 58 RESET# MINBEITHEGSE L (ZE{LBXM = t re (min))
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4 Features

RESET# \ /

- >(ReHR———————————————— i

cs# \

& 57 fi5F8 RESET# S NHITHEHFEN (EAIBKH > (tpp+tgry))

;‘—IRF‘—.‘

RESET# —\ \ /

A
4

fi H
CSs# ‘ X

58 5/ RESET# INVEEHE I (B EEGE)

—tp——

DQ3_RESET# \

cst# \
& 59 WM& QPI B B DQ3_RESET# /5 AR HEHE (il

DQ3_RESET# \( X X X i : : :)}—\—[ _______ _;\_X_

i-d—tCSR—IPE*I—IRP—P

Prior access using : '
Cs# \ DQ3 for Data / \

& 60 WEAmMZ&SR QPI #f1 DQ3_RESET# |5 AR MIREME S (i

4.12.2 _EBE i (POR)

B[HFHMITPORIETE, BHEI Ve LAEIR/NVEHABE L, BRidt MEER (WE 61 E62), LEHA
18] (tey ) ERFARSHOEE. FItb, CS# ATPE Ve BT EF. TE o ERZAI, FERARGFRETAHSE
o TAER 90 MUBY ST

POR HAjB]= 72 B& RESET#, %3R POR HAj8] RESET# AR, HIE to ERGHRIFHMEBFE , N cS# AR
FaBT, BFIRESET#IREISBFEHFRIF ts 1k
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4 Features
| L
Vce _/ SS
-t tpu =§
RESET# g& If RESET# is low at tru end {
[
ihd—tﬂs—bﬂi
It | |
CS# SS CS# must be high at teu end \
& 61 POR £55REf & (IR F
[ L
w [\
- tou -
; /L
RESET# SS If RESET# is high at tru end
"‘—tPU—b"
/L
CS# SB \ CS# may stay high or go low at tru end
& 62 PORZ5SREfE IS B F

4.12.3 JEDECEBITHNEFERBHEMF SN
JEDECEITAERIGEEMESMNEE cs# M DQOES. ZEMAEENT —MSSHN, EHEM
BESREMSPINERRUBHER, M FRAETE RS MR,

(=]

LIINE] 63FR. MR 0ENXBIBIFSE. JEDEC RITAFERNIRFEMESMINT BN T:

Cs# Weh AREFE K.

CK EERBFHEBFTRE TIIFRFIRE,

Cs# 1 DQO I IX BN IR EB T,

CSH WP ATETE (X o

BEEUEANPRE, SAXEDQRIRE SRR,

EUREEEN cs# BfATERE, HFRAEZ BT (@& B,

RIS cs# Bodfa, MISERAERTEN, SFKXIEEREERSTIRE, EFRERENSES,
FH B treser BRIBIRVFRB IR/ G an 215, ARSI RATHIIRS.

EZEMFFIFERTIER LEHIER, MXESERMFRYAGFHMNNER, TeSFLTHAR
&, EAFTIEALET.
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4 Features

Eitb, JEDECHRITIHEFHSHENMES NI TR RESET# SIMIRHEIFEER, ARHS
A EAMERITA.

CK

4L
—T

ir-ilc:SwaHGtCSHGbi

o\ _\_/_\_/_\_/ )

H—tsw—bv -t DJ—D

f

oo [\ /o N/ \_SR |

= f |
v-d—tRESET—lh
";::;‘:' \ ( ( / Device is ready
& 63 JEDECERITREFEANRHEAE L HIY

4.12.4 Ly =L ]

RUEFNEMSSEmMBESEMIEZEKMIINME ((RIPFESRIN) ENNHESKTESS, &3l
MEFNEYE LEBRE. EERSEZIERARIEE. S CcS# TS ERERNTHSETN, BRITE
IEr < 1&5 (SFRST_0_0), HHEE t BTEIRMIT. WK 90 BIFHIE,

EE (< fZH (SFRST_0_0) ZBI R B I BMAITE (U1FHE (SRSTE_0_0) sp &%, UEMGEMIHITR

N SERMFEY ], SRSTE_0_0 851542 [GFR SFRST_0_0 LASME(Ess L iaER 5 5 B A fERESR

%, FF5LESTERY SFRST_0_0 fp <& HaiiR 5o

S (SFRST_0_0) #n¥{EHIEIEE SRSTE_0_0 < f&ia, MMBsIRGELTE. TEHRHENERE, £
N ZRMNIEZ R ERTSHEEN, NZIFIREEF 728 1 AU RDSR1L_0_0 #1 RDARG_C_0 ##1E, WF

AEERSERME B LZETN, NWREERGEMNEE EEA IRERESETESS 1o

B E{I5 RESET# BUIREBS T X, WIR RESET# NaBFaRERE, HEAXHRGEUdam<SER, WSBHR
PITREE (L

BRI ENL (SFRSL 0_0) BRI EMLZENE—HhSEFh. HIABERT, WESEZEAEN, 8
AT LUEEECE CFR3V[0] =1 3REBH, ULMEREERIGENINGERE M.

4.124.1 PRHYEUBEXFEENGSERE

a3 BIFEXFERMG LR
Related registers Related SPI transactions (see Related quad SPI transactions
Table 79) (see Table 83)
N/A Software Reset Enable (SRSTE_0_0) | Software Reset Enable (SRSTE_0_0)
(REETXH......)
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
4 Features
a3 (%) BIREXFERNHSER

Related registers

Table 79)

Related SPI transactions (see

Related quad SPI transactions
(see Table 83)

Software Reset (SFRST_0_0)

Software Reset (SFRST_0_0)

Legacy Software Reset (SFRSL_0_0)

Legacy Software Reset (SFRSL_0_0)

4.12.5
&K a4

BT H
s1TH

Transaction/Regist
er name

POR

Hardware reset and
JEDEC serial flash
reset signaling
protocol

Software reset

Summary

¢ Device Reset

¢ Status Bits Reset

¢+ AllVolatile
Registers Reset

¢+ Configuration
Reload to Default

¢+ Volatile
Protection Reset
to Default

+  Nonvolatile
Protection
unchanged

¢+ Resetall
Embedded
operations

¢ Device Reset

¢ Status Bits Reset

¢ AllVolatile
Registers Reset

+  Configuration
Reload to Default

¢ Volatile
Protection Reset
to Default

¢+ Nonvolatile
Protection
unchanged
¢ Resetall
Embedded
operations

. Device Reset
Status Bits Reset

¢+ Configuration
Reload to Default

¢+ Volatile
Protection Reset
to Default

Nonvolatile
Protection
unchanged

¢+ Resetall
Embedded
operations

Interface Requirements

¢+ AllInputs - Ignored
¢+ All Outputs - Tristated

All Inputs - Ignored
All Outputs - Tristated

Transactions (SRSTE_0_O,
SFRST_0_0)

Status Registers

Load from
Nonvolatile Registers

Load from
Nonvolatile Registers

Load from Nonvolatile
Registers

Configuration Registers

Load from
Nonvolatile Registers

Load from
Nonvolatile Registers

Load from Nonvolatile
Registers

Protection Registers

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

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

PPB Lock Register - No
Change

DYB Access Register - Load

DYB Access Register - Load

DYB Access Register - No

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
ASPO[0] ASPO[0]
ECC Status Register Load 0x00 Load 0x00 Load 0x00
Data Learning Load from Load from No Change

Pattern Register

Nonvolatile Registers

Nonvolatile Registers
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V

4 Features

Ra4

(8 EM1TH

Transaction/Register ~ [POR Hardware resetand  [Software reset
name JEDEC serial flash
reset signaling
protocol

AutoBoot Register Load from Load from No Change

Nonvolatile Registers Nonvolatile Registers
Data Integrity Load 0x00 Load 0x00 Load 0x00
Check Register
ECC Error Count Register |Load 0x00 Load 0x00 Load 0x00
Address Trap Register Load 0x00 Load 0x00 Load 0x00
Infineon Endurance Load from Load from No Change
Flex architecture Nonvolatile Registers Nonvolatile Registers
Register
/0 Mode Load from Load from No Change

Nonvolatile Registers Nonvolatile Registers
Memory/Register Erase in [NotApplicable Abort Erase Abort Erase
Progress
Memory/Register Program [NotApplicable Abort Program Abort Program
in Progress
Memory/Register Read in  [NotApplicable Abort Read Not Applicable
Progress

4.13 FIRIET
4.13.1 FEEBENEABEER

HRE (CS) NREFRY, BIHFHBRAHLTENBREFEERER. X CSASEFR, IHHER, BNhA
B TFEMEFIRE, BIFMERIE. SSHNBIRETM. AGSHHNFNIHRER, THXRINFEREE
ISBo & D13 88 SEHINIE,

4.13.2 AEREHBE (DPD) ER

RAEETTHHRINGIEREXNRIE, B@d DPD {RIA LUE—FEEFIER. BN EEERS
DPD #RISH & A T I Ao

4.13.2.1 H#N\ DPD &I

34 0] OB /75 U\ DPD R :

1. ERAGSEEHENDPDIER

2. LEBmEffG#NDPDERN

ERHBENREHBENHSEHHEN DPD HRX

I R IFEHE N R E R BIRT i < %5 (ENDPD_0_0) SASS 54 tewroro EIR, BIEIERE DPD 1830, 1EBIFIES
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

£ tenroro BYEINFENIZEBIRE (B3R 90 BIFEHE) , HEINFEREZE IDPD (BI3K 88 S¥IE) -
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1Bl 81T A 88 R X Al ap < 5 4o

LEHEME#HN DPD IR

Y9NSR DPDPOR FCE I AAfHEE (CFRANV[2]=1) , MIFE LB, BHE(IHJEDECRORNERBEHELESH
WEERkiE, 2#[MHEAT pPD R, EPORKE{iHAE], CS# NERPEVCC LiEMBYEBEH# N DPD R, WE
64Ff7Ne TE tenroro BYIBIAR SR IF RIS ZIXE I 85 15 5o

Vee _/
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Cs# _/

64 sk ST DPD R
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

2R1F7E DPD HRIEMRIFHEDE, XEHKERME L DPD BBVIRZS S N DPD BYBVIRSHEREl. ECC IR
ECC HiRMMITEREE. HUHBRM PR ST FHESFFESHRER-

4 Features

4.13.2.3 DPDHEXFERNHSEH
=45 WIS SEENH 5N

Related registers

Related SPI transactions (see
Table 79)

Related quad SPI transactions
(see Table 83)

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

Enter Deep Power Down Mode
(ENDPD_0_0)

Enter Deep Power Down Mode
(ENDPD_0_0)

4.14 MR

E Ve R EREZR, —EAETEE LA EREEZSE G
v Voo (R/ME) TEBELEFARY, SARBIER tPU
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pey R CI LA T

2RHTE toy BRIBIZIHFE IPOR BB, EEBSERL (teu) /5, WRPGEN R#RE(I, HBIGE R LUEEFH AN
DPD RS FHETL, ACEZTF8% 4 (CFR4N[2]) HHY DPDPOR iUF FiEHlI&&E7E POR FERX/E#H N
DPD IRNEZHFNIER (BWFK 58) - SRS DPDPOR I (CFR4N[2]=1) , REZFELHEEEHAN DPD
B, B PORFREFHURT, FEHITEME( (RESET# 1 DQ3_RESETH) o

VEE (M) [rmmmm s s e
; i Full
4—tey———p+—Device
: ! Access
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

4 Features

4.14.2 =

TEIE B EBEREE Ve (BillE) LATH, BEMSTPEE Ve ITT (REBF) HIEFLE: too BFjE], LUEERH
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

5 T1Fe8

Hirdae—/\AEFMERETT, ATEENKRSHHREIIRTS. HL-T/HS-T RYSHERARENIEZ K
MEMBRIEFEARKLMABNFTEFRMURE, UKIESGRFREEN IR, 10 FFsEm—4
SRMEMUMKEKREZKRIEN WIRFEFHAMN) Hiklo LB, EHEMSRHEMHRE, FFE
IEZ KM PRIRIER R R Z R MO, MIRESRMEMANROMNRTS. BHEESANSTERIEZKL
B, ZREUBIERMBIEHITEN. B2, BHHESANZREFTESRMUN, EZREMRE
REIREIE. FEI[REWUE 68FfT.

Register exsmie
[ Bi[7] I Bit[6] 1 BIT[S]I Bit[4] I Bit[3] I Bit[2] I Bit[1] I Bit[0] ]

Implementation

Y
{ Non-volatile (Memory Core)

NBil[7) I NBit[8] I NBit[5] I NBit[4) I NBit[3] ]' NBit[2] I NBit[1] I NBit[0] ]
[
[

v
Volatile (Registers) ‘

[ VBIT[7] I VBIT[E] Ivm‘rm I VBIT[4] I VBIT[3] Ivaw[z] I VBIT[1] I VBIT[0] ]
A A A A A [ ) A
\

& 68 BE8RLEH
)
Non-Volatile o U Volatile
(Memory Core) : Hwequ;sgt (Registers)

(78 s J e I3 (2 J 1 J o )| | * SW Reset ) E =

e NV Program

e CS# Signaling
Reset
Device Configuration
& 69 FERSEGANBIERR
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V
5 Registers
5.1 HF2Ron 2 AN
=46 HF (AN
Bit number Name Function| Read/Write Factor |Description
y
default
(binary
)
REGNAME#T(x] - - Possible options: Possible |Format:
T=N,V,0 N/A - Not options: | Description of the
Descending Order Applicable R - 0.1 Configuration bit
Readable Only ’ P .
R/W - Readable and ?h_ %pttlon 0’ selection of
Writable _e "t o )
R/1 - Readable and %h_e%?ttlon 1’ selection of

One Time
Programmable

Dependency: Is this Bit
part of a function which
requires multiple bits for
implementation?

5.2 REFEES 1 (STR1X)
REFES 1 @8 REMUEHINL R 4THER TIZRIVRESTFES 1 KERITHEE,
® a1 REFFF 1Y
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile
V=
Volatile
STRIN[7] STCFWR | status Register 1 N->R/W |0 Description: The STCFWR bit selects
STRIV[7] and Configuration V->R/W enabling and disabling writes (erase/
Register1,2,3,4 program) to Status Register 1 and
Protection Selection configuration registers 1, 2, 3, 4 based on
against write (erase/ WP# (Write Protect Pin) in Single SPI
program) mode. When STCFWR bit is enabled with
WP# LOW, any transaction that can
change status or configuration registers
is ignored, effectively locking the state of
the device. If WP#/DQJ2] is HIGH
(irrespective of STCFWR), Status and
Configuration Registers can be changed.
Selection options:
1 =WP# based protection is enabled
0 =WP# based protection is disabled
Dependency: N/A
(RBELTR......)
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512 Mb/1 Gb SEMPER™ Flash H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

&R 47 () REFEHLY

Bit Name Function Read/ Factor |Description

number Write y
N= default

Nonvolat| (binary
ile )
V=
Volatile
STR1V[6] |PRGERR | programming V->R 0 Description: The PRGERR bit indicates
Error Status Flag program operation success or failure.
When the PRGERR bitis settoa ‘1’, it
indicates that there was an error in the
last programming operation. PRGERR bit
is also set when a program operation is
attempted within a protected memory
region. When PRGERR is set, it can only
be cleared with the Clear Program and
Erase Failure Flags transaction or a
hardware/ software reset (see Table 48).

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 |ErasingError Status |V->R 0 Description: The ERSERR bit indicates
Flag erase operation success or failure. When
the ERSERR bitissettoa‘1’, itindicates
that there was an error in the last erasing
operation. ERSERR bit is also set when a
erase operation is attempted within a
protected memory sector. When ERSERR
is set, it can only be cleared with the Clear
Program and Erase Failure Flags
transaction or a hardware/software reset
(see Table 49).

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
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

®ar (B8) REFES1Y

Bit Name Function Read/ Factor |Description
number Write y

N= default

Nonvolat| (binary

ile )

V=

Volatile
STRIN[4:2 | BPROT[ 2| Legacy Block If 000 Description: The LBPROT[2:0] bits define
] :0] Protection based PLPROT the memory array size to be protected
STR1V[4:2 Memory Array =0 against program and erase transactions.
] size selection N ->R/W Based on the LBPROT[2:0] configuration,

V> R/W eithertop 1/64, 1/4,1/2, etc. or bottom

1/64,1/4,1/2, etc., or up to the entire

If array is protected.

PLPROT Note If PLPROT bit - Permanent Locking
=1 selection of Legacy Block Protection and
N->R 4KB Sector Architecture (CFR1x[4]) is set
V->R toa‘l’,the LBPROTJ[2:0] bits cannot be
erased or programmed.

Selection options:

000 = Protection is disabled

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

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

111 = All sectors are protected
Dependency: TBPROT (CFR1x[5])
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512 Mb/1 Gb SEMPER™ Flash H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

xR a7 () REFEHLY

Bit Name Function Read/ Factor |Description

number Write y
N= default

Nonvolat| (binary
ile )
V=

Volatile

STR1V[1] WRPGEN | write/Program V->R 0 Description: The WRPGEN bit must be set
Enable Status Flag 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 and Write Enable Volatile
transactions set the WRPGEN bit to ‘1’ to
allow program, erase or write transactions
to execute. The Write Disable (WRDIS_0_0)
transaction resets WRPGEN to a ‘0’ to
prevent all program, erase, and write
transactions from execution. The WRPGEN
bitis cleared to ‘0’ at the end of any
successful program, erase or register write
operation. After a power down/power up
sequence or a hardware/software reset,
the Deep Power Down WRPGEN bit is
cleared to ‘0’.

Selection options:

0 =Program, erase or register write is
disabled

1="Program, erase or register write is
enabled

Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers
a1 (8) REFESE1Y
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
STR1V[0] RDYBSY | pevice Ready/Busy |V->R 0 Description: The RDYBSY bit indicates
Status Flag 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
transactions. A Clear
Program and Erase
Failure Flags transaction must
be executed to return the
device to standby mode.

Selection options:

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

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

Dependency: N/A
1)  POR. BEFENI. BHEENL. DPDIBEFIEDECRITINEFERBRAE S SHNEIEIASTRIX BEXK.

&Ras8 PRGERRCE

Error flag Symbol Conditions

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

Trying to program in a protected region

If ASPO[2] or ASPO[1] is 0, any nonvolatile register write
attempting to change the value of CFR1N[6:2]/CFR1V[6:2]

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

SafeBoot Failure

Configuration Failure
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

& 49 ERSERR CE

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

5.3 RSEEFFEE 2 (STR2x)
RESFEE 2 RIEBIHBERS. RooHR T TIFIREH 17882 LBTHEE.

& 50 REFFH 27
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
STR2V[7:5 RESRVD | Reserved for future |V->R 0 This bit is Reserved for future use. This bit
] use must always be written/loaded to its
default state.
STR2V[4] DICRCS | Memory Array Data |V->R 0 Description: The DICRCS bit is used to
Integrity Cyclic determine when the device is in Memory
Redundancy Check Array Data Integrity Cyclic Redundancy
Suspend Status Flag Check suspend mode.
Selection options:
0 = Memory Array Data Integrity Cyclic
Redundancy Check is not in suspend
mode
1 =Memory Array Data Integrity Cyclic
Redundancy Check is in suspend mode
Dependency: N/A
(RBELTHR......)
Datasheet 98 002-12345 Rev. AG

2025-07-17



- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

&R 50 (%) REFEH27

Bit Name Function Read/ Factor |Description
number Write y

N= default
Nonvolat| (binary
ile

V=
Volatile

STR2V[3] |DICRCA  |MemoryArray Data |V->R 0 Description: The DICRCA bit indicates that
Integrity Cyclic the Memory Array Data Integrity Cyclic
Redundancy Check Redundancy Check calculation operation
Abort Status Flag 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 Cyclic Redundancy Check
calculation operation when ENDADD =
STRADD + 3.

Selection options:

0 =Memory Array Data Integrity Cyclic
Redundancy Check calculation Is not
aborted

1 =Memory Array Data Integrity Cyclic
Redundancy Check calculation is
aborted

Dependency: N/A

STR2V[2] [SESTAT |sector Erase V->R 0 Description: The SESTAT bitindicates
Success/Failur whether the erase operation on the

e Status Flag sector completed successfully. Evaluate
Erase Status transaction must be
executed prior to reading SESTAT bit
which specifies the sector address.

Selection options:

1 =Addressed sector was erased
successfully

0 = Addressed sector was not erased
successfully

Dependency: N/A

STR2V[1] |[ERASES |Erase operation V->R 0 Description: The ERASES bit is used
Suspend Status Flag 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
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
5 Registers
&R50 (&) RKREFFEER2Y
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
STR2V[0] |PROGMS | program operation |V->R 0 Description: The PROGMS bit is used to

Suspend Status Flag

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

1) POR. FEMHEfI. S I. DPDIRHFIEDECRITAEFERSHENMES MINEAEEY STR2X AL X STR1V(0]
/RDYBSY =00, STR2x {UA B,

5.4 AL E & 788 1 (CFR1X)
FCEFFas 1 =DM EBIERIFThER.
& 51 ESFS1
Bit Name Function Read/Write Factor |Description
number N = . y
Nonvolatile V= default
)
CFRIN[7] |RESRVD | Reserved for future |N->R/W 0 This bit is Reserved for future
CFR1V[7] use V->R/W use. This bit must always be
written/loaded to its default
state.
CFRIN[6] [SP4KBS Split 4KB Sectors If PLPROT =0 0 Description: The SP4KBS bit
CFR1V[6] selection between |N->R/W selects whether the 4 KB
top and bottom V->R sectors are grouped together
address space If PLPROT =1 or evenly split between High
N->R and LOW address ranges (see
Table 52).
V->R Selection options:
0 =4 KB Sectors are grouped
together
1=4 KB Sectors are
split between High and
Low Addresses
Dependency:
TB4KBS(CFR1N[2])
(RBELTR......)
Datasheet 100 002-12345 Rev. AG

2025-07-17



- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

51 (82) EEEFFRER1

Bit Name Function Read/Write Factor |Description

number N= y

Nonvolatile V= default
Volatile ;blnary
CFRIN[5] [TBPROT |Top orBottom If PLPROT =0 0 Description: The TBPROT bit
CFR1V[5] Protection N -> R/W selects the reference point of
selection for V->R the Legacy Block Protection
Legacy Protection If PLPROT = 1 bits (LBPRQT[Z:O]) in the
Mode Status Register on whether
N->R the protection starts from the
V->R top or starts from the bottom
of the address range.

The bit also selects a memory
address range (lowest or
highest) to remain readable is
available for reading during
Read Password Protection
mode even before a
successful Password entry is
completed (see Table 53).
Selection options:

0 = Legacy Protection is
applicable in the top half of
the address range

1=Legacy Protection is
applicable in the bottom half
of the address range
Dependency: LBPROT[2:0]
(STR1x[3:1])
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

+ 51 (82) EEEFFRER1

Bit Name Function Read/Write Factor |Description
number N= y

Nonvolatile V= default
Volatile ;blnary
CFRIN[4] |PLPROT |permanent Locking |N->R/1 0 Description: The PLPROT bit
CFR1V[4] selection of Legacy |V->R permanently protects the
Block Protection Legacy Block Protection and
and 4KB Sector 4KB Sector location. It
Architecture thereby permanently protects
the memory array protection
scheme and sector
architecture (see Table 53).
Note: PLPROT protects
LBPROT/[2:0],
SP4KBS,
TBPROT,
and TB4KBS bits
from program
and erase. Itis
recommended to
configure these bits
before configuring
the PLPROT bit.

Selection options:

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

1=Legacy Block Protection
and 4KB Sector Location are
protected

Dependency: N/A

CFRIN[3] |RESRVD | Reserved for future |N->R/W 0 This bit is Reserved for future
CFR1VI[3] use V->R/W use. This bit must always be
written/loaded to its default
state.
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

+ 51 (82) EEEFFRER1

Bit Name Function Read/Write Factor |Description

number N= y

Nonvolatile V= default
Volatile ;blnary
CFRIN[2] [TB4KBS |Top or Bottom If PLPROT =0 0 Description: The TB4KBS bit
CFR1V[2] Address Range N ->R/W defines the logical address
selection for V->R location of the 4KB sector
4KB Sector If PLPROT = 1 block. The 4K!3 s.ector b!ock
Block replaces the fitting portion of
N->R the highest or lowest address
V->R sector (see Table 52).

Selection options:

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

1 =4 KB Sector Block is in the
top of the memory address
space

Dependency: SP4KBS
(CFR1x[6])

CFRIN[1] |QUADIT = |Quad SPIInterface |N->R/W 0 Description: The QUADIT bit
CFR1V[1] Selection - 1/0 width |V->R/W selects the I/0 width of the
set to 4 bits device. When configured to 4-
(1-1-4, 1-4-4) bits (QUAD), WP# becomes
DQ2 and DQ3_RESET#
becomes DQ3. The QUADIT
transactions require Opcode
senton a single 1/0, Address
either on a single or all four
I/Os and Data always sent on
all four 1/Os.

Selection options:

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

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

Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

5 Registers
51 (%) REFFSE1
Bit Name Function Read/Write Factor |Description
number N= y
Nonvolatile V= default
Volatile ;blnary
CFRIN[0] |[TLPROT |Temporary Locking |N->R 0 Description: The TLPROT bit
CFR1V[0] selection of Legacy |V->R/W temporarily protects the
Block Protection Legacy Block Protection and 4
and Sector KB Sector location. Upon
Architecture power-up or a hardware reset,
TLPROT is set to its default
state. When selected, it
protects the memory array
protection scheme and sector
architecture from any
changes.
Note: TLPROT protects
LBPROT/[2:0],
SP4KBS,
TBPROT,
and TB4KBS bits
from program and
erase.
Selection options:
0 = Legacy Block Protection
and 4 KB Sector Location are
not protected
1 =Legacy Block Protection
and 4 KB Sector Location are
temporarily protected
Dependency: N/A
52 4 KBS RX i BikF
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)
%53 PLPROT 1 TLPROT 1R3F
PLPROT TLPROT Array protection and 4K sector
0 0 Unprotected (Unlocked)
1 X TBPROT, LBPROTx, SP4KBS, TB4KBS - Permanently Protected
(Locked)
0 1 TBPROT, LBPROTx, SP4KBS, TB4KBS, Protected (Locked) till
next Power-down
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Quad SPI1,1.8V/3.0V Inflneon '

5 Registers
5.5 ECE %1788 2 (CFR2x)
FCEFFes 2 TR0, FHESIREERM I F T K E R,
& 54 ECESTFSE2
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
CFR2N[7] ADRBYT  |address Byte Length |N->R/W |0 Description: The ADRBYT bit controls the
CFR2V[T] selection between3 |V->R/W expected address length for all instructions
or 4 bytes for that require address and is selectable
Instructions between 3 Bytes or 4 Bytes.
Selection options: 0 = Instructions will use
3 Bytes for address1 = Instructions will use
4 Bytes for address
Dependency: N/A
CFR2N[6] QPI-IT  |QPI Interface & N->R/W |0 Description: The QPI-IT bit selects the I/O
CFR2V[6] Protocol Selection- |V->R/W width of the device to be 4-bits wide. When
I/0 width set to 4 configured to 4-bits (QPI-IT, QUADIT), WP#
bits (4-4-4) becomes DQ2 and DQ3_RESET# becomes
DQ3. The QPI-IT transactions require
Opcode, Address and Data always sent on
all four 1/0s.
Selection options:
0 = Data Width set to 1 or 2 bits wide (1x -
Single, 2x - Dual) - Legacy Protocol
1 =Data Width set to 4 wide (4x - Quad) -
QPI Protocol
Dependency: N/A
(RBELTR......)
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

5 Registers

& 54

(%) BREFFH2

Bit
number

Name

Function

Read/
Write

N=
Nonvolat
ile

V=
Volatile

Factor

y
default

(binary
)

Description

CFR2N[5]
CFR2V[5]

DQ3RST

DQ3 and RESET
Selection for DQ3 -
Multiplexed
operation on /O #3

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

Description: The DQ3RST bit controls
the RESET# behavior on DQ3 signal.
When enabled, a LOW on DQ3 will
perform a hardware reset while CS# is
HIGH. This multiplexed functionality on
DQ3is only available when QUADIT or
QPI-IT interface modes are enabled.
Disabling QUADIT or QPI-IT modes
makes DQ3 a dedicated RESET# pin.
Selection options:

0=DQ3 has no multiplexed RESET#
function

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

Dependency: N/A

CFR2N[4]
CFR2V[4]

RESRVD

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[3:0
]
CFR2V[3:0
]

MEMLAT][
3:0]

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

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

1000

Description: The MEMLAT(3:0] bits control
the read latency (dummy cycles) delay in
all variable latency memory array and
nonvolatile register read transactions.
MEMLAT selection allows the user to
adjust the read latency during normal
operation based on different operating
frequencies (see Table 55).

Selection options:

0000 =0 Latency Cycle Selection based on
transaction opcodes

1111 =15 Latency Cycles Selection based
on transaction opcodes

Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

5 Registers

& 55 WERRRS (BH) S4nxv,2,9,9

Latency code/ | Read transaction maximum frequency (MHz)

cycles RDAY2_C_0 |RDAY2.4 0 |RDAY3_.C O |RDAY2.4 0 |RDSSR_C_ |RDAY7_C_0
(1-1-1) (1-1-1) (1-2-2) (4-4-4) 0 (4-2-4)% (1-4-4)
RDSSR_C_ RDAY3_4_0 RDAY5_4_0 RDARG_C_0 |RDAY7_4_0
0(1-1-1) (1-2-2) (4-4-4) (4-4-4)° (1-4-4)
RDECC_C_ RDAY5_C_0 RDECC_C_ RDAY7_C_0
0(1-1-1) (4-4-4) 0 (4-4-4) (4-4-4)
RDECC_4_ RDAY5_C_0 RDECC_4_ RDAY7_4_0
0(1-1-1) (1-4-4) 0 (4-4-4) (4-4-4)
RDARG_C_0 RDAY5_4_0
(1-1-1)° (1-4-4)
RDAY4_C_0 RDPPB_C_
(1-1-4) 0 (4-4-4)
RDAY4_4_0 RDPPB_4_
(1-1-4) 0 (4-4-4)
RDPPB_C_
0(1-1-1)
RDPPB_4_
0(1-1-1)
Mode Cycle |ModeCycle |ModeCycle |ModeCycle |ModeCycle |Mode Cycle
=0 =8 =4 =2 =0 =1

0 50 156 81 43 18 N/A

1 68 166 93 56 31 N/A

2 81 166 106 68 43 43

3 93 166 118 81 56 56

4 106 166 131 93 68 68

5 118 166 143 106 81 81

6 131 166 156 118 93 93

7 143 166 166 131 106 102

8 (Default) 156 166 166 143 118 102

9 166 166 166 156 131 102

10 166 166 166 166 143 102

11 166 166 166 166 156 102

12 166 166 166 166 166 102

13 166 166 166 166 166 102

14 166 166 166 166 166 102

15 166 166 166 166 166 102

1) fERECCHIZREVHIN, EEMEEIBSAZE DA 2 N F A BEIEM#TT ECC IR,

2) ZERYIBHAZEF CKIRZE > 166 MHzAISDREE > 102 MHzFIDDR,

3)  IRERIEEX 4 FTEMLAE. QPI. XRE& 1/0. PUZ%1/0. QPI. DDR U 1/0 #1 DDR QPI, WY EIEMAIERNESIEEER i, XLEAL
FIR AR T ARPFRBER BN —3 5, 0, AL /0 S FREIE 2 FERMNMESIREUER AR,

Hitt, ZEIFIMZBGEREFINL /0 88 L E RS R PFIRATSAER,
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

5 Registers

BYREIR, RILUBINMEZ 1/0 sp L ZMBVSAER, LUAVHRIFARIRS 3 166MHz S,
4)  REY SFDOP spfEMAA AAE 8 NMEREH, HEREHEONRAIMEKS 8 NMNERFHEX, %RE— DA 32 MNIHER,
5 EBREASERGERERAXEERFAHRRNFZ R EFTES.
6) REXIHIRE (4-4-4) TERFH >0,

5.6 A0E & 7528 3 (CFR3x)
FoE &7 es 3 1I=hlap S tEMm1T .
& 56 BCEH7FEE3
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
CFR3N[7:6 VRGLAT[1 \/olatile Register N->R/W |00 Description: The VRGLAT[1:0] bits control
] 0] Read Latency V->R/W the read latency (dummy cycles) delay in
CFR3V[T7:6 selection - all variable latency register read
] Dummy cycles transactions. VRGLAT[1:0] selection
required for initial allows the user to adjust the read latency
data access during normal operation based on
different operating frequencies (see
Table 57).
Selection options:
00,01, 10, 11 Latency Cycles Selection
based on transaction opcodes
Dependency: N/A
CFR3N[5] BLKCHK Blank Check N->R/W |0 Description: When this feature is enabled
CFR3V[5] selection during V->R/W an erase transaction first evaluates the
Erase operation for erase status of the sector. If the sector is
better endurance 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
(RBELTHR......)
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

& 56 (82) ECEFFES3

Bit Name Function Read/ Factor |Description

number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
CFR3N[4] PGMBUF | program Buffer N->R/W |0 Description: The PGMBUF bit selects the
CFR3V[4] Size selection V->R/W 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] [UNHYSA | yniform or Hybrid |N->R/W |0 Description: The UNHYSA bit selects
CFR3V[3] Sector Architecture |V->R between uniform (all 256 KB sectors) or
selection hybrid (4 KB sectors and 256 KB sectors)
sector architecture. If hybrid sector
architecture is selected, 4 KB sector
block is made part of the main flash
array address map. The 4 KB sector
block can overlay at either the highest
or the lowest address range of the
device. If uniform sector architecture is
selected, 4 KB sector block is removed
from the address map and all sectors
are of uniform size.

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

Selection options:

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

1 =Uniform Sector Architecture (all 256 KB
sectors)

Dependency: SPAKBS(CFRIN[6]),
TB4KBS(CFR1N[2])
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
5 Registers
& 56 (%) REFFSES3
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
CFR3N[2] CLSRSM | Clear Status or N->R/W |0 Description: The CLSRSM bit selects how
CFR3V[2] Resume V->R/W the 30 h transaction is used in the
transaction 30 h device. CLRRSM controls whether 30 h
selection transaction is used as clear status
transaction or as an alternate
Program/Erase/Data Integrity Check
resume transaction.
Selection options:
0 = Clear Status Register transaction
1=Program/Erase/Data Integrity Check
Resume transaction
Dependency: N/A
CFR3N[1] RESRVD | Reserved for future |N->R/W |0 This bit is Reserved for future use. This bit
CFR3V[1] use V->R/W must always be written/loaded to its
default state.
CFR3N[0] |LSFRST || egacy Software N->R/W |0 Description: The LSFRST bit selects the
CFR3V[0] Reset V->R/W software reset transaction. It allows the
transaction FOh legacy FOh single transaction for software
selection reset.
Selection options:
0 =Legacy Software Reset is disabled
1=Legacy Software Reset is enabled
Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

5 Registers

& 57 FES|ERAE (A Sinx,?

Latency code | Fast read registers (No Regular read registers (No |Regular read registers (With
address) address) address)
RDSR1_0_0 (1-1-1) RDSR2_0_0 (4-4-4) RDDYB_C_0 (1-1-1) (4-4-4)
RDSR1_0_0 (4-4-4) RDCR1_0_0 (4-4-4) RDDYB_4_0 (1-1-1) (4-4-4)
RDSR2_0_0 (1-1-1) RDDLP_0_0 (4-4-4) RDARG_C_0% (1-1-1) (4-4-4)
RDCR1_0_0 (1-1-1) RDPLB_0_0 (4-4-4)
RDDLP_0_0 (1-1-1)
RDIDN_0_0 (1-1-1)
RDIDN_0_0 (4-4-4)
RDPLB_0_0 (1-1-1)
RDQID_0_0 (1-4-4, 4-4-4)
Frequency Cycles Frequency Cycles Frequency Cycles

00 (Default) 50 MHz 0 50 MHz 0 50 MHz 0

01 133 MHz 0 133 MHz 0 133 MHz 1

10 133 MHz 1 133 MHz 1 133 MHz 1

11 166 MHz 2 166 MHz 2 166 MHz 2

1) ZRYBHARLIF CKIAZE > 166 MHzHISDREY 102 MHzHIDDR,
2)  IREXSFOP i fEtAR AR s NERAERY, HEREEOMRAIAES 8 MERELERX, REXM— ID A& 32 MNEHA

HYEER,

3  EREAFESRGILRERAXEERFAMFENZ K ETEFESR.

5.7

B0E 7728 4 (CFR4X)

B FFas4ixh EERINFFiESIRE S < TR R 1T MBI EIE .
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
5 Registers
% 58 ACESFEE4
Bit Name Function| Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
CFR4N[T7:5 IOIMPD[2:0] 1/0 Driver | N->R/W 000 Description: The IOIMPD[2:0] bits select
] Output |V->R/W the 10 driver output impedance (drive
CFR4V[T:5 Impedan strength). The output impedance
] ce configuration bits adjust the drive strength
selection during normal device operation to meet
system signal integrity requirements.
Selection options:
000 =45 Q (Factory Default)
001=1200Q
010=90Q
011=60Q
100=45Q
101=30Q
110=200Q
111=150Q
Dependency: N/A
CFR4N[4] RBSTWP Read N->R/W 10 Description: The RBSTWP bit selects the
CFR4V[4] Burst V->R/W read burst wrap feature. It allows the
Wrap device to enter and exit burst wrapped
Enable read mode during normal operation. The
selection 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])
(RBELTR......)
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

5 Registers
58 (%) EBEFFSR4
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
CFR4N[3] [ECC12S Error N->R/W |1 Description: The ECC12S bit selects
CFR4V[3] Correctio |V->R/W between 1-bit ECC error detection/
n Code correction or both 1-bit ECC error
(ECC) 1- detection and correction and 2-bit ECC
bit or 1- error detection. This configuration
bit/2-bit option affects Address Trap Register and
error ECC Counter Register functionalities as
correctio well. The host needs to erase and
n reprogram the data in the SEMPER™
selection 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] |DPDPOR Deep N->R/W |0 Description: The DPDPOR bit selects if
CFR4V[2] Power V->R the device will be in either Deep Power
Down Down (DPD) mode or the Standby mode
power after the completion of POR. If enabled,
saving DPDPOR configures the device to start in
mode DPD mode to reduce current
entry consumption until the device is needed.
selectio If the device isin DPD, a pulse on CS# or
nupon a Hardware reset will return the device
POR 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
(RBELTR......)
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512 Mb/1 Gb SEMPER™ Flash

Infineon

Quad SPI1,1.8V/3.0V
5 Registers
7 58 (%) ICEFFH4
Bit Name Function| Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
CFRAN[1:0 RBSTWL[1:0] Read N->R/W |00 Description: The RBSTWL[1:0] bits select
] Burst V->R/W the read burst wrap length and alignment
CFR4V[1:0 Wrap during normal operation. It selects the
] Length fixed length/aligned group of 8-, 16-, 32-,
selection or 64-bytes (see Table 59).
Selection options:
00 = 8 Bytes Wrap length
01 =16 Bytes Wrap length
10 =32 Bytes Wrap length
11 =64 Bytes Wrap length
Dependency: RBSTWP (CFR4x[4])
% 59 Rt BIEEIEFT
Wrap boundary Start address (Hex) |Address sequence (Hex)
(Bytes)
Sequential XXXXXX03 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11,12, 13, 14,
15,16,17,18.
8 XXXXXX00 00, 01, 02, 03, 04, 05, 06, 07, 00, 01, 02.
8 XXXXXX07 07, 00, 01, 02, 03, 04, 05, 06, 07, 00, O1.
16 IXXXXXX02 02, 03, 04, 05, 06, 07, 08, 09, OA, 0B, 0C, 0D, OE, OF, 00, 01, 02, 03.
16 XXXXXX0C 0C, 0D, OE, OF, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B, 0C, 0D,
OE.
32 XXXXXX0A 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12,13, 14, 15,16, 17,18, 19, 1A, 1B,
1C, 1D, 1E, 1F, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0OA, 0B, 0C, 0D,
OE, OF.
32 XXXXXX1E 1E, 1F, 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, OA, 0B, 0C, 0D, OE, OF,
10,11, 12,13, 14,15, 16, 17, 18, 19, 1A, 1B, 1C, 1D, 1E, 1F, 00.
64 IXXXXXX03 03, 04, 05, 06, 07,08, 09, 0A, 0B, 0C, 0D, OE, OF, 10, 11, 12, 13, 14,
15,16,17,18,19, 1A, 1B, 1C, 1D, 1E, 1F, 20, 21, 22, 23, 24, 25, 26,
27,28, 29, 2A, 2B, 2C, 2D, 2E, 2F, 30, 31, 32, 33, 34, 35, 36, 37, 38,
39, 3A, 3B, 3C, 3D, 3E, 3F 00, 01, 02.
64 IXXXXXX2E 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, 0C, 0D, OE, OF, 10, 11,
12,13,14,15,16,17,18,19, 1A, 1B, 1C, 1D, 1E, 1F, 20, 21, 22, 23,
24,25, 26,27,28,29, 2A, 2B, 2C, 2D.
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

5.8 FHEREY | R B MR CRC (B URIKLE) FFE% (DCRV)

TFERATIHURET BN ECRC (BHR IR FFe (DCRV) FAENHEERIatI ARt 56
BREIEHRITCRC (B ARIKE) HEHNER,

& 60 FHEFETIBUES BRI cRC (AR TRRK) H1FaS
Bit Name Function Read/ Factor |Description
number Write y
N= defaul
Nonvolat| t (hex)
ile
V=
Volatile
DCRV[31:0 pTCRCV[ 3 Memory Array Data  |V->R 0x000000 | pescription: The DTCRCV[31:0 bits store
] 1:0] CRC Checksum 00 the checksum value of the CRC process
Value on the memory array data contained
within the starting address and the
ending address.
Selection options: Checksum Value
Dependency: N/A

5.9 ECC IR F 728 (ECSV)

ECCIREZFFes (ECSV) B8N RMUKIBEBRITHEMLEIRIEMECCORT, ZEUEMNFTE L /RIRENHE
18] 4 T3k,

. BHIEE N NIFEBECCETH, HL-T/HS-TRZIGEE16FT (12811) LEI#IE,

K61 ECCRETFSR

Bit Name Function Read/ Factor |Description
number Write y
N= default

Nonvolat| (binary
ile )

V=
Volatile
ECSV[7:5] |RESRVD |Reserved for future |V->R 000 This bit is Reserved for future use. This bit
use must always be written/loaded to its
default state.
(REBE&THR......)
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Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

+e61 (£8) ECCIRBEFESS

Bit [Name Function Read/ Factor |Description
number Write y

N= default
Nonvolat (binary
ile )

V=
Volatile

ECSVI4]  [ECC2BT  [ECC Error 2-bit V->R 0 Description: The ECC2BT bitindicates
Error Detection that a 2-bit ECC Error was detected in
Flag 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: ECCI1BT 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]

ECSVI3]  [ECCIBT  [ECC Error 1-bit V>R 0 Description: The ECC1BT bitindicates
Error Detection and that a 1-bit ECC Error was detected and
Correction Flag corrected in the data unit (16 bytes). A
Clear ECC Status Register transaction
(CLECC_0_0) will reset ECC1BT.

Note: ECCIBT is updated every time
any memory address is read
and is sticky, i.e. once itis set,
it remains set. The ECCIBT
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)l = 1-bit ECC Error
was detected in the data unit (16 bytes)

Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers
&6l (88) EcCRASFES
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
ECSV[2:0] |RESRVD | Reserved for future |V->R 000 This bit is Reserved for future use. This bit
use must always be written/loaded to its
default state.

5.10 ECC Ut EIRE1F 28 (EATV)

ECC IR F 725 (EATV) B FEERIRIERRIE & S 1 1i/2 (IFRENA L 1 IIRAVECCR I HIERH
it EEFMEE _ERBFRECCE 2124 LR F B35 R B (EHAIEIHEIRAYSE — D ECCIRIRAYECCR (L EEHY
tik,
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Quad SPI1,1.8V/3.0V Inflneon '

5 Registers
& 62 ECC #uhtiBiREH 7728
Bit number |Name Function Read/ Factor |Description
Write y
N= defaul
Nonvolat| t (hex)
ile
V=
Volatile
EATV[31:0] ECCATP[31:0] |ECC 1-bit and 2- |V->R 0x000000 | pescription: The Address Trap
bit Error Address 00 Register (ECCATP[31:0])
Trap Register stores the ECC unit data

address where a 1-Bit/2-Bit
error occurred during a read
operation. ECCATP[31:0]
stores the ECC unit address of
the first ECC error captured
during a memory read
operation since the last Clear
ECC Status Register
transaction (CLECC_0_0).
Note: ECCATP[31:0] is only
updated during
Read Instruction.

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

Note: Clear ECC
Status Register
transaction
(CLECC_0_0), POR
or Hardware/
Software reset
clears the
EATV([31:0] to
0x00000000.

Selection options: ECC Error
Data Unit Address

Dependency: N/A

5.11 ECC FiRINTHAEFFSS (ECTV)
ECC $HIRIN ¥ EFE2S (ECTV) EfiE B LR POR SEEMHF /34 & (i SKIRES(EHRIBI & £ 89 1 i1/2 figk{X 1
fiI ECC $&iRVENZE,
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

5 Registers

#z 63

ECCit¥F =23

Bit number

Name

Function

Read/
Write

N=
Nonvolat
ile

V=
Volatile

Factor
y

defaul
t (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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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
5 Registers
5.12 BERBXFRIFFFEE (ASPO)

ASP F7728 (ASPO) EEESABXFRIFARMIITA.

&R 64 BEABXFRINFESR

Name Function

Bit
number

Read/
Write

N=
Nonvolat
ile

V=
Volatile

Factor

y
default

(binary
)

Description

ASPO[15: [RESRVD  |Reserved for future
6] use

N->R/1

11111111
11

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

ASPO[5] |ASPRDP

Read Password
based
Protection
selection

N->R/1

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

Selection options:

0 = Read Password Protection Mode is
enabled

1 =Read Password Protection Mode is
disabled

Dependency: TBPROT (CFR1x[5])

ASPO[4] |ASPDYB

Dynamic Protection
(DYB) for all sectors
at power-up
selection

N->R/1

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

Selection options:

0 =DYB based sector protection enabled
at power-up or hardware reset

1 =DYB based sector protection disabled
at power-up or hardware reset

Dependency: N/A
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Quad SPI1,1.8V/3.0V Inflneon '

5 Registers

xR64 (8) BEBXFRIFFESR

Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
ASPO[3] ASPPPB | permanent N->R/1 |1 Description: The ASPPPB bit selects
Protection (PPB) whether all PPB bits are OTP making PPB
bits for all sectors sector protection permanent.

programma bility Note: ASPPPB disables PPB erase
selection transaction (ERPPB_0_0).

Selection options:
0 =PPB bits are OTP

1=PPB bits can be erased and
programmed as desired
Dependency: N/A
ASPO[2] ASPPWD | password Based N->R/1 |1 Description: The ASPPWD bit selects the
Protection selection Password Protection Mode. Password
Protection mode protects all PPB bits till
the correct password is entered. The
ASPPWD can also be used in
combination with the ASPRDP to protect
all registers and all memory from
erase/program and to protect sectors
from being read as well till the correct
password is provided - except for top or
bottom sector which is available for
reading based on TBPROT configuration
bit (CFR1x[5]).
Note: When ASPPWD is selected,
ASPO[15:0], CFRIN[7:2] and
PWDQ[63:0] are protected
against Write operations.

Selection options:
0 = Password Protection Mode is enabled

1 =Password Protection Mode is disabled
Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
5 Registers
64 () SLEBXRIPTFSE
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
ASPO[1] ASPPER | persistent N->R/1 |1 Description: The ASPPER bit selects the
Protection Persistent Protection Mode. The Persistent
selection (Register Protection mode (ASPPER) protects the
Protection ASPO[15:0], CFR1x[6, 5, 4, 2] and CFR3x[3]
selection) registers from erase or program.

Selection options: 0 = Persistent Protection

Mode is enabled

1 = Persistent Protection Mode is disabled

Dependency: N/A

ASPO[0] ASPPRM | permanent N->R/1 |1 Description: The ASPPRM bit selects the
Protection selection Permanent Protection Mode. The

Permanent Protection mode (ASPPRM)

permanently protects the PPB bits from

erase or program. ASPPRM bit should be
programmed once all the PPB based
sector protections are finalized.

Note: Permanent protection is
independent of the PPBLOCK
bit.

Selection options:

0 =Permanent Protection Mode is enabled

1=Permanent Protection Mode is disabled

Dependency: N/A

5.13 ASP #E15& F8% (PWDO)

ASP ZHIBZH 1728 (PWDO) A F R AE X EHh,

002-12345 Rev. AG
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

5 Registers
&R 65 A e ]
Bit Name Function Read/ Factor |Description
number Write y
N= defaul
Nonvolat|t (hex)
ile
V=
Volatile
PWDO[63: [PASWRD[ |Password Register |N->R/1 | oxFFFFF |Description: The PASWRD[63:0]
0] 63:0] F permanently stores a password used in
FFFFFFF | password protected modes of operation.
F FF When the Password Protection Mode is
enabled, this register will output the
undefined data upon read password
request.
Selection options: Password
Dependency: N/A
5.14 ASP PPB BiFE F #7288 (PPLV)
ASP PPB $i7E ZF 7728 (PPLV) FRAY PPBLCK fiLFH F%#F PPB {iL,
R 66 ASP PPB BiEF 728
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
PPLV[7:1] [RESVRD | Reserved for future |V->R 0000000 | This bit is Reserved for future use. This bit
use must always be written/loaded to its
default state.
PPLV[0] PPBLCK |ppB Temporary V->R/W |7, Description: The PPBLCK bit is used to
Protection selection ASPO[2:1 |temporarily protect all the PPB bits.
] 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
5.15 ASP PPB /i [a] & 7728 (PPAV)

ASP PPB i[a) & 1728 (PPAV) B FiREE 1B XA PPB fRIPAIAVIRE.
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers
=67 ASP PPB iR & 728
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
PPAV[7:0] |pPBACS| 7| Sector Based PPB | N->R/W | 11111111 | pescription: The PPBACS[7:0] bits are used
:0] Protection status to provide the state of the individual

sector's PPB bit.

Selection options: FF = PPB for the sector
addressed by the Read PPB transaction
(RDPPB_4_0) is 1, not protecting that
sector from program or erase operations
00 = PPB for the sector addressed by the
Read PPB transaction (RDPPB_4_0) is 0,
protecting that sector from program or
erase operations

Dependency: N/A

5.16 ASP ZHZ&IHEEIR 150 & 1728 (DYAV)
ASP DYBifjia) & 1728 (DYAV) BB FiR &S B XBIDYBRIFIATVIRES.

68 ASP DYBIjj Rl 7788
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
DYAV[T:0] |DYBACS[ 7:/Sector Based DYB  |V->R/W |11111111 | pescription: The DYBACS[7:0] bits are used
0] Protection status to provide the state of the individual
sector's DYB bit.
Selection options: FF = DYB for the
sector addressed by the Read DYB
transaction (RDDYB_4_0) is 1, not
protecting that sector from program or
erase operations
00 = DYB for the sector addressed by the
Read DYB transaction (RDDYB_4_0) is 0,
protecting that sector from program or
erase operations
Dependency: N/A
Datasheet 124 002-12345 Rev. AG

2025-07-17



512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
5 Registers
5.17 HHEF S F 78R (DLPx)
BIEFIRBESFS (DLPx) 82 8 IEIEFSHEE,
*69 BIRZEIFFHE
Bit Name Function Read/ Factor |Description
number Write y
N= defaul
Nonvolat|t (hex)
ile
V=
Volatile
DLPN[7:0] DTLRPT[ 7|Data Learning N->R/W | 0x00 Description: The DTLRPT[7:0] bits
DLPV[7:0] O] Pattern selection V->R/W provide the data pattern which is output

during Read Latency cycles. This pattern
is transferred to the host during
SDR/DDR read transaction latency cycles
to provide a training pattern to help the
host more accurately center the data
capture pointin the received data bits.

Selection options: Pattern
Dependency: N/A

NOT YET CONVERTED: anchorline0

&R0 DLRIFFUCE

Interface type SDR DDR

1-1-1 N/A N/A

1-2-2

1-1-4 Yes

1-4-4 Yes

4-4-4

AutoBoot N/A N/A

Register Access

=1 BUEF I EBBTH

Interface data type |[Latency type 1 Latency type 2

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

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

5.18 HEIS R EF 785 (ATBN)

BEhEthEFa8 (ATBN) IR T —M BanREVS s A, (FAMBE ISR AE LI iEr—aka,
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
5 Registers
xR12 Sk =i ea
Bit Name Function Read/ Factor |Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
ATBN[31:9 STADR[22 Starting Address N ->R/W |00000000 Description: The STADR[22:0] bits set the
] 0] Selection where 00000000 | starting address from which the device
AutoBoot will start 0000000 | | output the read data.
reading data from Selection options: Address Bits
Dependency: N/A
ATBNI[8:1] |STDLY[7: |AutoBoot Read N ->R/W 00000000 | pescription: The STDLY[7:0] bits specify the
0] Starting Delay initial delay (clock cycles) needed by the
Selection host before it can accept data.
Note: STDLY[7:0] = 0x00 is valid up to
50 MHz. STDLY[7:0] > 0x00 or
higher is valid up to 166 MHz.
Selection options: Address Bits
Dependency: N/A
ATBN[0O] ATBTEN |AutoBoot Feature |N->R/W |0 Description: The ATBTEN bit enables or
Selection disables the AutoBoot feature.
Selection options:
0 = AutoBoot feature disabled
1 =AutoBoot feature enabled
Dependency: N/A
5.19 BRI F 7SR (SECV)

RXZFFRIT T 728 (SECY) B aEERX BIERIRE.
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers
RT3 BRI T 7
Bit Name Function Read/ Factor |Description
number Write y
N= defaul
Nonvolat| t (hex)
ile
V=
Volatile
SECV[23] |SECCPT | sectorErase Count |V->R 0x0 Description: The SECCPT bit is used
Corruption Status to determine if the reported sector
Flag 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 Countis corrupted and is
not valid

Dependency: N/A

SECV[22:0 |SECVAL[2 |Sector Erase Count |V->R 0x000000 | pescription: The SECVAL[22:0] bits store

] 2:0] Value the number of times a sector has been
erased.

Selection options: Value
Dependency: N/A

5.20 %% Endurance Flex 22¥9i& 3 F 7728 (EFXx)
X% Endurance Flex ZR¥91&1E & 7728 (EFXx) 1RIBEHME TR E X KRB /M A M X,
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
5 Registers
w74 ZK/X Endurance Flex RHEEREFFE (85 4)
Bit Name Function Read/ Factor Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
EFX40[10: EPTAD4[8 | nfineon Endurance [N->R/1 |111111111 | pescription: The EPTADA4[8:0] bits
2] 0] Flex architecture define the 9-bit address of the
Pointer 4 Address beginning sector from where the long
Selection retention/high endurance region is
defined.
Selection options: Pointer Address
Dependency: N/A
EFX40[1] [ERGNT4 ||nfineon Endurance |N->R/1 |1 Description: The ERGNT4 bit defines
Flex architecture whether the region is long retention or
Pointer 4 based high endurance.
Region Type Selection options:
Selection 0 = Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
EFX40[0] |[EPTEB4 | |nfineon Endurance |N->R/1 |1 Description: The EPTEN4 bit define
Flex architecture whether the wear leveling pointer is
Pointer 4 Enable# enabled/disabled.
Selection Selection options:
0 = Pointer Address Enabled
1=Pointer Address Disabled
Dependency: N/A
Datasheet 128 002-12345 Rev. AG
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
5 Registers
®R5 Z%/X Endurance Flex R¥EEFFSE (385t 3)
Bit Name Function Read/ Factor Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
EFX30[10: [EPTAD3[8 ||nfineon Endurance |N->R/1 |111111111 | pescription: The EPTAD3[8:0] bits
2] 0] Flex architecture define the 9-bit address of the
Pointer 3 Address beginning sector from where the long
Selection retention/high endurance region is
defined.
Selection options: Pointer Address
Dependency: N/A
EFX30[1] |[ERGNT3 | |nfineon Endurance |[N->R/1 |1 Description: The ERGNT3 bit defines
Flex architecture whether the region is long retention or
Pointer 3 based high endurance.
Region Type Selection options:
Selection 0 = Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
EFX30[0] [EPTEB3 ||nfineon Endurance |[N->R/1 |1 Description: The EPTEN3 bit define
Flex architecture whether the wear leveling pointer is
Pointer 3 Enable# enabled/disabled.
Selection Selection options:
0 = Pointer Address Enabled
1=Pointer Address Disabled
Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
5 Registers
+&76 ZK/X Endurance Flex REEREFFE (385t 2)
Bit Name Function Read/ Factor Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
EFX20[10: [EPTAD2[8 ||nfineon Endurance |N->R/1 |111111111 | pescription: The EPTAD2[8:0] bits
2] 0] Flex architecture define the 9-bit address of the
Pointer 2 Address beginning sector from where the long
Selection retention/high endurance region is
defined.
Selection options: Pointer Address
Dependency: N/A
EFX20[1] |ERGNT2 | |nfineon Endurance |[N->R/1 |1 Description: The ERGNT2 bit defines
Flex architecture whether the region is long retention or
Pointer 2 based high endurance.
Region Type Selection options:
Selection 0 = Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
EFX20[0] [EPTEB2 ||nfineon Endurance |N->R/1 |1 Description: EPTEN2 bit define whether
Flex architecture the wear leveling pointer is enabled/
Pointer 2 Enable# disabled.
Selection Selection options:
0 = Pointer Address Enabled
1=Pointer Address Disabled
Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
5 Registers
r17 ZK/X Endurance Flex RHEEFFE (85 1)
Bit Name Function Read/ Factor Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
EFX10[10: [EPTAD1[8 ||nfineon Endurance |N->R/1 |111111111 | pescription: The EPTAD1[8:0] bits
2] 0] Flex architecture define the 9-bit address of the
Pointer 1 Address beginning sector from where the long
Selection retention/high endurance region is
defined.
Selection options: Pointer Address
Dependency: N/A
EFX10[1] |[ERGNT1 ||nfineon Endurance |[N->R/1 |1 Description: The ERGNT1 bit defines
Flex architecture whether the region is long retention or
Pointer 1 based high endurance.
Region Type Selection options:
Selection 0 = Long Retention Sectors
1=High Endurance Sectors
Dependency: N/A
EFX10[0] [EPTEB1 ||nfineonEndurance |N->R/1 |1 Description: The EPTEN1 bit define
Flex architecture whether the wear leveling pointer is
Pointer 1 Enable# enabled/disabled.
Selection Selection options:
0 = Pointer Address Enabled
1=Pointer Address Disabled
Dependency: N/A
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

5 Registers
&R 78 I %)& Endurance Flex 22191k F 17388 (F8¥T 0)
Bit Name Function Read/ Factor Description
number Write y
N= default
Nonvolat| (binary
ile )
V=
Volatile
EFX00[1] |GBLSEL |A(l Sectorsbased |N->R/1 |1 Description: The GBLSEL bit defines
Region type whether all sectors are defined as long
Selection 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

EFX0O[0] WRLVEN |\ear Leveling N->R/1 |1 Description: The WRLVEN bit enables/
Enable Selection 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 ( H
Quad SPI1,1.8V/3.0V Inflneon '

6 Transcation table

6 P fERR

6.1 1-1-1 sp SRR
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512 Mb/1 Gb SEMPER™ Flash
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

7 Electrical characteristics

7 SR

7.1 T RATEE >

Storage Temperature Plastic Packages —-65°C to +150°C
Ambient Temperature with Power Applied -65°C to +125°C
Vee (HL-T) -0.5Vto+4.0V

Vec (HS-T) -0.5Vto+2.5V
Input voltage with respect to Ground (Vss) -0.5VtoVcc+0.5V
Output Short Circuit Current 100 mA

NOTES:

1. [EEEHRE L FHIRAEIESERNES A,

-, P4y
2. &F— K5 HEE

B— T B HITIE, FTIEET 6] T BT —/ o

3. WPREHFAAFENERARIEEIL -3 FHIILHETENE, AEEXTESEFERRAMEIRE, KR E/ETE
T, HTER MK EERE T F HHRIFE 7 AT 182 LAIEITR M IETE FTHELE SIS

170 HIRILZE 1 KRAT B E BT RABE EIENR TS, =Has1HHIR5E L

7.2 T{ESEE
ETEEEN T —LeMRE, EXERE 8RRt ERIET,

7.2.1 HEBBE

Ve (HL-T Devices)

2.7Vto3.6V

Vcc (HS-T Devices)

1.7Vto2.0V

7.2.2 A ESEE

x84 RESEE
Parameter Symbol |Devices Spec Unit
Min Max
Ambient TA Industrial/Automotive AEC-Q100 Grade 3 | -40 +85 °C
Temperature Industrial Plus/Automotive AEC-Q100 +105
Grade 2
Automotive AEC-Q100 Grade 1 +125

1) FRI [/E2LMSE 1AM TEMEERSEISHEBANERE, FAAESEIMEREFIFIRIRETL
S5 3 FRESERIRER/AAARE,
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

7 Electrical characteristics

7.3 ErAEE )
&85 FABET
Paramet [Description Test condition Device [g-ball [16-lead 8- Unit
er BGA SoIC contact
WSON

Theta JA [Thermalresistance [Test conditions 512T 40.4 35 32.7 °C/W

(Junction to follow standard test |5157 37 8.3 _

ambient) methods and

Junction to board) [M€asuring _

( ) thermal 01GT 9.7 12
Theta JC  [Thermal resistance [@ccordance with 5121 8 9.9 13

: EIA/JESD51. With
(Junction to case) _
Still Air (0 m/s). 01GT 75 7.6
7.4 A
& 86 BE
Package Input capacitance Output capacitance
Typ Max Typ Max

24-ball BGA 3.0 pF 6.5 pF 7.0 pF 7.5 pF
16-lead SOIC 4.0 pF 7.5 pF 8.0 pF
8-contact WSON 3.0 pF 6.7 pF 7.5 pF
7.5 B
R 87 gim sk
Description Min Max Unit
Input voltage with respect to VSSon allinput 1.0 Veet1.0 |V
only connections
Input voltage with respect to VSS on all 1/0
connections
VccCurrent -100 +100 mA

1) REFERIRE Vec o MIAFMH: Vee=1.8V/3.0V, —RMH—MERE, RMNAEREL T Vsso

7.6

7.6.1

BREE

BMAESEH
EEREZHT, WAR /O ESNFRIFETFTENT VsV ZiBl, TEREFEAERE], A I/0 ATgEsT
A Vss-1.0 VEUT HZE V1.0V, HFERBIREA 20 nso
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

7 Electrical characteristics

Vee §4—2Dns Max———p» Ves
R ' frmmmmmm s Vss
A0V e
& 70 RA T IR
Veca + 1.0V —ommmmmmieeeee
Voo -===sss=semmeeees / Wom-mmmmmmmmmeee- Vceca
Vssa ;*4—20ns Max—hi Vssa
& 71 BAER R
7.6.2 BEntsE (FrEaEEE)
% 88 BEasey, 2
Symbol Parameter |Test Min Typ Max Unit Referenc
conditions e figure
V||. |nput LOW - VCCX -0.15 - VCCX 0.35 V -
Voltage (all
VCC)
V|H |nput H|gh - VCCX 0.65 - VCCX 1.15 Vv -
Voltage
(all V)
VoL Output At0.1 mA - - 0.2 Vv -
Low
Voltage (all
VCC)
Vor Output At-01mA |Vcc-0.20 |- - Vv -
High
Voltage (all
VCC)
(RBELTR......)
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

7 Electrical characteristics

(%) BEREMNEY,

i< 88

Symbol

Parameter

Test
conditions

Min

Typ

Max

Unit

Referenc
e figure

I

Input
Leakag
e
Current

Vee=Vee
Max, V|N =
Vinor Vss,
CS#= V|H,
85°C

Vee= Ve
Max, V|N =
Vinor Vss,
CS#= V|H,
105°C

Vee=Vee
Max, V|N =
Vinor Vss,
CS#= V|H,
125°C

Output
Leakag
e

Current

Vee=Vee
Max, V|N =
Vimor Vss,
CS#= V|H,
85°C

Vee=Vee
Max, V|N =
Vinor Vss,
CS#= V|H,
105°C

Vee=Vee
Max, V|N =
Vimor Vss,
CS#= V|H,
125°C

(RBETR
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

7 Electrical characteristics

&= 88 (&) BERfSHEY, 2
Symbol Parameter |Test Min Typ Max Unit Referenc
conditions e figure
lcca Active SDR @ 50 - 10/10 21/18 mA -
Power MHz 18/14 25/25
Supply (HL512T/
Current HS512T)
(READ? (HLO1GT/
HSO01GT)
SDR@ 166 |- 53 69/69 mA -
MHz 53 69/72
(HL512T/
HS512T)
(HLO1GT/
HS01GT)
DDR@ 102 |- 50 68 mA -
MHz
lcca Active Vee=Vee - 50 58/66 mA -
Power Max, CS# =
Supply ViH
Current
(Page
Program)
(512T/01GT)
ICC3 Active VCC: VCC - 50 55/66 mA -
Power Max, CS# =
Supply VIH
Current
(Write
Register and
Write Any
Register)
(512T/01GT)
ICC4 Active VCC: VCC - 50 55/66 mA -
Power Max, CS# =
Supply ViH
Current
(Sector
Erase)
(512T/01GT)
lccs Active Vee=Vee - 50 55/66 mA -
Power Max, CS# =
Supply VIH
Current
(Chip Erase)
(512T/01GT)
(RBETR......)
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

7 Electrical characteristics

%88 () BERREY, 2

Symbol Parameter |Test Min Typ Max Unit Referenc
conditions e figure

lsg Standby | RESET#, - 11 113/160 HA -

Current CS#=Vc;
(HS512T All1/Os =V
/ or Vss, 85°C
HSO1GT)  |REsET#, |- 188/220 | uA _
CS#= Vcc;
All |/OS =Vce
or Vss,
105°C
RESETH, - 340/510 LA -
CS#= Vcc;
All |/OS =Vec
or Vss,
125°C
Standby RESETH#, - 14 126/160 LA -
Current CS#=Vc;
(HL512T/ All1/Os =Vcc
HLO1GT) orVss, 85°C

RESETH#, - 188/425 HA -
CS#= Vcc;
All |/OS = Vcc
or Vss,
105°C
RESETH#, - 340/560 HA -
CS#=Vc;
All |/OS = Vcc
or Vss,
125°C

lopD DPD Current | RESET#, - 13 18/24 HA -
(HS512T1/ CS#=Vc;
HS01GT) All1/Os = Vcc
or Vss, 85°C

RESETH#, - 18/26 A -
CS#=Vc;
All |/OS =Vcc
or Vss,
105°C
RESETH#, - 31/56 HA -
CS#=Vc;
All |/OS =Vcc
or Vss,
125°C

(REETR......)

186



512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

7 Electrical characteristics

< 88 (%) BEnisgy, 2
Symbol Parameter |Test Min Typ Max Unit Referenc
conditions e figure
. DPD Current |RESET#, |- 22 18/26 HA -
(HL512T/ CS#=Vc;
HLO1GT) All1/Os =V
or Vss, 85°C
RESET#, |- 18/26 HA -
CS#= Vcc;
All |/OS =Vcc
or Vss,
105°C
RESET#, |- 31/60 HA -
CS#= Vcc;
All |/OS =Vcc
or Vss,
125°C
lpoR POR Current| ReSETH#, - - 80 mA -
CS#=Vc;
All1/0Os =Vcc
or Vss
Power Up/Power Down Voltage
Vee Vee - 2.7 - - v Figure 66/
(min) (minimum Figure 67
operation
voltage, HL-
T)
Ve - 17 - - v
(minimum
operation
voltage, HS-
T)
Vee Vee - 24 - - \Y Figure 67
(cut-off) (cut off
where re-
initializatio
nis
needed,
HL-T)
Vee - 1.55 - - Vv
(cut off
where re-
initializatio
nis
needed,
HS-T)
(FHELTFR......
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

(infineon

7 Electrical characteristics

%8s (&) BERSHY, ?
Symbol Parameter |Test Min Typ Max Unit Referenc
conditions e figure

Vee Vee - 0.7 - - Vv
(Low) (low

voltage for

initializatio

n to occur,

HL-T)

Vec - 0.7 - - v

(low voltage

for

initialization

to occur,

HS-T)
1) EEMER Ta=25°C M Ve =1.8V/3.0Vo
2)  EEEUEIREIHAENE L RIEE, FEEREARER.
7.7 AC A4

Device
Under I CL
TeSt I
& 72 Wi ig &
+=89 TN E &Y
Parameter Min Max Unit Reference figure
Load Capacitance - 30 pF Figure 72
(Cu)
Input Pulse Voltage |0 Ve v -
Fall  (tcrr)  Slew
Rates at 133 MHz
(HL-T)?
1.72

Input Rise (tcrr) and
Fall  (tcer)  Slew
Rates at 166 MHz
(HL-T)?
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V

(infineon

7 Electrical characteristics

&89 (%) ZTmlEF4gY

Parameter Min Max Unit Reference figure
Input Rise (tcrr) and [0-75

Fall  (ter) Slew

Rates at 133 MHz

(HS-T)?

Input Rise (tcgr) and 0-94

Fall  (tcrr)  Slew

Rates at 166 MHz

(HS-T)?

V”_(ac) -0.30 x V¢ 0.30 x V¢ Y -
VIH(ac) 0.7 x V¢ 1.30 X V¢

VOH(ac) 0.75 X VCC -

VOL(ac) - 0.25x Vcc

Input Timing Ref 0.5 % Vec

Voltage

Output Timing
Ref Voltage

1) ACHHERBRISHHMBIEESAESARNRE ®X)
2) Ve RAFNEMBABOPRIMERIRAERMARE,
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

8 Timing characteristics

8 B B4t
& 90 RpE2SL
Symbol Parameter Min Typ Max Unit Referenc
e figure
SDR timing characteristics
fex Clock Frequency DC - 166 MHz -
Pck CK Clock Period 1/fex - o ns Figure 78
ten Clock High Time 45% pck | - 55% pck | Nns
teL Clock Low Time - ns
tes CS# High Time 10 - - ns Figure 79
(Read transactions)
CS# High Time Between 20 - - ns
Transactions (Read
transactions when Reset
feature and Quad mode are
both enabled and aborted
transaction)
CS# High Time (Program/ [P0 - - ns
Erase transactions)
tess CS# Active Setup Time 5/4 - - ns
relative to CK (fck £ 50
MHz/fck > 50 MHz)
tesHo CS# Active Hold Time (relative |4 - - ns
to CKin Mode 0)
tesHs CS# Active Hold Time (relative |6 - - ns
to CKin Mode 3)
tsy Data Setup Time (all Vcc) 2 - - ns
tup Data Hold Time (all V) ns
t Clock Low to Output Valid 2 - 6.5 ns Figure 80
(15 pF Loading,3.0V-3.6V,
30 Q Output Impedance,
105°C) (HL-T?)
Clock Low to Output Valid ~ [2/2 - 6/6 ns
(15pF Loading) (HS-T) (512T/
01GT)
Clock Low to Output Valid [ - 8 ns
(15pF Loading) (HL-T)
Clock Low to Output Valid ~ [2/2 - 8/8 ns
(30pF Loading) (HS-T)(512T/
01GT)
Clock Low to Output Valid [ - 9 ns
(30pF Loading) (HL-T)
(RBELTHR......)
Datasheet 190 002-12345 Rev. AG
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512 Mb/1

Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V

8 Timing ch

90

aracteristics

(%) HFRFEY

Symbol

Parameter

Min

Typ

Max

Unit

Referenc
e figure

tho

Output Hold
Time

(HL512T/HS512T
)
(HLO1GT/HS01GT
)

1.5/1.5
1.5/1.5

ns

DIS

CS# Inactive to Output
Disable Time (HS-T)

ns

CS# Inactive to Output
Disable Time (HL-T)

ns

CS# Inactive to Output
Disable Time (when Reset

feature and Quad mode are
both enabled)

20

ns

twps

WP# Setup Time
(Applicable as a constraint
for write register
transactions when STCFWR
issettoal)

20

ns

twpn

WP# Hold Time (Applicable
as a constraint for write
register transactions when
STCFWRissettoal)

20

ns

Figure 81

t 4)
I0_SKEW

Data Skew (First Data Bit to
Last Data Bit)

0.6

ns

DDR timing characteristics

fCK

CK Clock Frequency

DC

102

MHz

Pck

CK Clock Period

1/fex

oo

ns

teH

Clock High Time

45% pck

toL

Clock Low Time

55% pck

ns

ns

Figure 78

tcs

CS# High Time
(Read transactions)

10

ns

CS# High Time Between
Transactions (Read
transactions when Reset
feature and Quad mode are
both enabled and aborted
transaction)

ns

CS# High Time (Program/
Erase transactions)

ns

CS# Active Setup Time
relative to CK (fck £ 50
MHz/fck > 50 MHz)

5/4

ns

Figure 83

Datasheet
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI1,1.8V/3.0V
8 Timing characteristics
& 90 (%) BFisEY
Symbol Parameter Min Typ Max Unit Referenc
e figure
tesHo CS# Active Hold Time (relative |4 - - ns Figure 83
to CKin Mode 0) ns
toy Data Setup Time (all Vc) 2 - - ns
tho Data Hold Time (all V) 1.2 - - ns
tv Clock Low to Output Valid 2 - 6.5 ns Figure 84
(15 pF Loading,3.0V-3.6V,
30 W QOutput Impedance,
105°C) (HL-T)
Clock Low to Output Valid (15 [2/2 - 6/6 ns -
pF Loading) (HS-T)(512T/
01GT)
Clock Low to Output Valid (15 2 - 8 ns
pF Loading) (HL-T)
tuo Output Hold 1.5/1.5 - - ns
Time 1.5/1.5
(HL512T/HS512T
)
(HLO1GT/HS01GT
)
tois Output Disable Time (HS-T) |- - 8 ns
Output Disable Time (HL-T) | - 9 ns
CS# Inactive to Outputl - 20 ns
Disable Time (when Reset
feature and Quad mode are
both enabled)
t %) Data Skew (First Data Bitto | - 0.6 ns
I0_SKEW Last Data Bit)
Power up /[ power down timing
t Vcc(min) to Read operation - - ks Figure 66
PU (HL512T/HS512T) 450/500
(HLO1GT/HSO01GT) 450/500
top Vec(Low) time 25 - - Figure 67
tyr VccPower Up ramp rate 1 - - ps/V -
tyr VccPower Down ramp rate 30 - -
Deep power down mode timing
6) Time to Enter DPD mode - - 3 s -
tentoPD
texToPD Time to Exit DPD mode - - 380/430 Figure 65
(HL512T/HS512T) 380/430
(HLO1GT/HS01GT)
tcspep Chip Select Pulse Width to 0.02 - 3
Exit DPD
Datasheet 192 002-12345 Rev. AG
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI, 1.

8V/3.0V

8 Timing characteristics

& 90 () BRI
Symbol Parameter Min Typ Max Unit Referenc
e figure
Reset timing” , ¥
tesr CS# high before DQ3_RESET# |20 - - ns Figure 60
Low
trs Reset Setup - RESET# High |20 - - Figure 56
before CS# Low
tRH Reset Pulse Hold - RESET# 450/500 |~ - Hs
Low to CS# Low 450/500
(HL512T/HS512T)
(HLO1GT/HSO1GT)
trp RESET# Pulse Width 200 - - ns Figure 56
tsr Internal Device Reset from - - 83/83 Hs -
Software Reset Transaction
(512T/01GT)
JEDEC serial flash reset signaling protocol timing
tesLw Chip Select Low 500 - - ns Figure 63
tesue Chip Select High 500 - -
toecer Internal device reset - - 450/500 | ps
(HL512T/HS512T) 450/500
(HLO1GT/HS01GT)
tsuy Data in Setup Time (w.r.t CS#) |50 - - ns
tupy Datain Hold Time (w.r.t CS#) |50 - -

Embedded algorithm (erase, program, and data inte

grity check) performance? , 10 11 12)

tw

Nonvolatile Register Write
Time (512T/01GT)

44/44

357.5

ms

tep

256B Page Programming 4 KB
Sector (512T/01GT)

430/430

2175

256B Page Programming 256
KB Sector (512T/01GT)

430/430

1700

256B Page Programming 4 KB
Sector (512T/01GT)

680/680

2175

512B Page Programming 256
KB Sector (512T/01GT)

570/570

1700

us

tse

Sector Erase Time (4
KB physical sectors)

42

335

Sector Erase Time (256 KB
Infineon Endurance Flex
architecture disabled) (512T/

01GT)

T73/773

2677

ms

Datasheet
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- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

8 Timing characteristics

£ 90 (%) BFisEY
Symbol Parameter Min Typ Max Unit Referenc
e figure

Sector Erase Time (256 KB [~ T73/T73 | 5869 -
Infineon Endurance Flex
architecture enabled) (512T/
01GT)

tor Chip Erase Time (512 Mb) - 201 696 sec -
Chip Erase Time (1 Gb) - 398 1381 -

teEs Evaluate Erase Status Time - 45/45 51/51 Ms -
for 4 KB physical sectors 45/45 50/54
(HL512T/HS512T)
(HLO1GT/HSO01GT)
Evaluate Erase Status Time - 45/45 51/51 -
for 256 KB physical sectors 45/45 50/54
(HL512T/HS512T)
(HLO1GT/HSO01GT)

tpic_seTup Data Integrity Check - 17/17 - Ms -
Calculation Setup Time
(512T/01GT)

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

tsec Sector Erase Count Time - 55/55 63/63 us -
(HL512T/HS512T) 55/55 63/70
(HLO1GT/HS01GT)

teec1 Blank Check single 256KB [~ 15 17 ms -
sector

taeco Blank Check single 4KB - 1 2 -
sector

tpASSWORD Password Comparison Time |80 100 120 us -

Program, erase, or data integrity check suspend/resume timing

trEDS Program/Erase/Data Integrity |~ - 80 Ms -
Check Suspend

tPEDRS Program/Erase/Data Integrity |~ 100 - -
Check Resume to next
Program/Erase/Data Integrity
Check Suspend

1)  ERTFREIEREIED,

2)  HIRITMRIE

3) i HI-Z EXHEEABERIN S

4) XEEBREFERIE, HREEFPET 100% Mido

5)  XEEBRSUEFRIE, HEREEFPEE 100% M,

6) HIZITRIE

7). WNBRTE teu Z5IREY Resett B , MBHBHRIFEESMNRT, HE te RE CSH ABTAIREZ NIRRT,
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8 Timing characteristics

8) tre A0 trn B 2 A0 REE/) N T tren.
9) BRI AFERRETENRE LT RM: 25°C, V=18V 3.0V; HEBEIEMREZEAFD,
10) 1EAIOTP B NG FHNE NBE S topi8[E.

11)  PRPPB_4_0 Al PRPPB_C_0 #n S fEHIFYE NPT 5 tp, #H[El. ERPPB_0_0 S HIIRFRATIES toe AHE

12) BEBFHRUTIREZERS (JEDEC) FREJIESD22-ALITIRIE— N ERASERHITHA N RSN EMIHN S BERFITTE
Xo ZMHANBENETHREANFTRUETTRMNFE T RIFEENRIBENNGESN (BNERMAY) MEFEAEIRER
FHORMEES (BURFS) » MAMMEBIBERFASEIEIEIESDATHRIEE, WA LUBSANRERE#ITH A, SJESDIH
7o

8.1 BY B IR
8.1.1 BY FF iR 2

_________ _———— ——— e — — _— -——=A

r~ \ I~ 1
Input \ Valid atlogic High or Low g High Impedance g Any change permitted A LogicHigh » Logiclow

— e e e e e e e e e e e —

73 B REREX
8.1.2 NFE&EBRF
Vee
CK
Vss
Ve +0.4V
0.7x Veo
SI1/DQ[3:0] 0.5 x Ve
03XVEG  mmmmmmmfobNmmmemmm e oL
| Vss - 0.5V
& 74 SDREIANSE BB
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512 Mb/1 Gb SEMPER™ Flash
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8 Timing characteristics

- Pk >
o /—\—
Vss
-ty -

SO /DQ[3:0] /\

Vss+ 0.2V

Vec - 0.2V

& 75 SDREIHESEBF
i Vee
CK
Vss i i
-ﬂ—lsu—b"g*‘—tHD—P;*d—tsu—b"éﬂ—h-ID—."i
i Vec +0.4V
ST N 1 — L —
DQ [3:0] “ / Tim}g}éeference Level 0.5 x Vec
0.3 x Vec FAAN
/N /N /N Ves — 0.5V
& 76 DDRIEANSEBF
Veca
Ds
Vssa i
—tpsshp~ — —tpsH rg—

Vcea

Vor(ac) -------mnmnemmnes /2. v N SR W A

DQ[7:0]
Voi(ac) 7 /N \ - Ve
& 77 DDR HitH&E BF
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8 Timing characteristics

8.1.3 B $hBY 5

A

\J

A

Pck:

A

' terr |

.

Y

& 78 B hEt R
8.1.4 LD NE Tl iR 52

~—p {csHo

i-d—tsu—b-d—tHD—b-i

d—tcs—bﬂi

DQ[oy/sl X MSB IN

X

LSB IN X

High-lmpedance

DQ[1)/SO

B 79 SPIBFIABYF
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8 Timing characteristics

csr | [

E‘—tcs—b’:
—— BD(
—3> o — —> tos l—

DQ[1)/SO —()S—OI( MSB OUT X:X ’\ )(:X LSB OUT )O

& 80 SPIFIH BY R

J — 4 —
—_—T e

—_——T

R VVVAVAVAVAVAVAVAVAVAVAVAVAVAVA Vi

Cs#

-

54— twes twen —.-; %-1—

Y

WP#

Sl }{ Write Reqgister / Write Any Register Transaction X Input Data X

High-Impedance

SO

= 81 WP# NI

cs# \ \
[ (}(} J(}
tsu itup. 2 i
- tv - tois

{
> — Er‘—tOH

| | -~

= 82 Quad#IQPI SDREI N H
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8 Timing characteristics

: : — a—tosHo
+icss» : |
cs# \ ' | \
0§ : .
itsu i tho ; tsu | thp | +——tcs——»

ootz —— (e XYY O )

& 83 Quad#1QPI DDREINEFE

!

' '
E“‘tCSHO“‘i"—tCS—-‘E
]

cs# | | (« | f—\_
1)

r—ty—»! r*tHo™ f-—ty—m —»  e—tos

DQ[3:0] 40 MSB OUT X:X )O( %_)O( )O( )O( e our }m

84 Quad#1QPI DDREIH EIFE
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9 Device identification

9 A FARIR

9.1 JEDEC SFDP REV D
9.1.1 JEDEC SFDP Rev D Mk
Fo1 JEDEC SFDP Rev D sk &

SFDP byte address |SFDP DWORD name | Data Description

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

01lh 46 h ASCII “F”

02h 44 h ASCII “D”

03h 50 h ASCII “P”

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

05h 0lh SFDP Major Revision (01 h = JEDEC
JESD216 Revision D)This is the original
major revision. This major revision is
compatible with all SFDP reading and
parsing software.

06 h 03h Number of Parameter Headers (zero based,
03 h =4 parameters)

07 h FFh SFDP Access Protocol (Backward
Compatible)

08h 1st Parameter 00h Parameter ID LSB (00 h = JEDEC SFDP

Header Basic SPI Flash Parameter)

09h 00h Parameter Minor Revision (00 h = JEDEC
JESD216 Revision D)

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

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

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

0Dh 01lh Parameter Table Pointer Byte 1

OEh 00h Parameter Table Pointer Byte 2

0Fh FFh Parameter ID MSB (FFh = JEDEC defined
legacy Parameter ID)

(RBELTHR......)
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9 Device identification

o1 (%) JEDEC SFDP Rev D i3k
SFDP byte address |SFDP DWORD name |Data Description
10h 2nd Parameter 84h Parameter ID LSB (84 h = 4-Byte Address
Header Instruction Table)
11h 00h Parameter Table Minor Revision (00 h =
JEDEC JESD216 Revision D)
12h 0lh Parameter Table Major Revision (01 h =
JEDEC JESD216 Revision D)
13h 02h Parameter Table Length (2 h =2 DWORDs
are in the Parameter table)
14h 50 h Parameter Table Pointer Byte 0 (DWORD
= 4-byte aligned)4-Byte  Address
Instruction Table byte offset = 0150 h
address
15h 01h Parameter Table Pointer Byte 1
16 h 00 h Parameter Table Pointer Byte 2
17h FFh Parameter ID MSB (FFh = JEDEC defined
Parameter)
18h 3rd Parameter 8lh Parameter ID LSB (81 h = JEDEC Sector
Header Map)
19h 00 h Parameter Table Minor Revision (00 h =
JEDEC JESD216 Revision D)
1Ah 0lh Parameter Table Major Revision (01 h =
JEDEC JESD216 Revision D)
1Bh 16 h Parameter Table Length (16 h =22 DWORDs
are in the Parameter table)
1Ch C8h Parameter Table Pointer Byte 0 (DWORD =
4 byte aligned)JEDEC Sector Map = 1C8h
address
1Dh 01h Parameter Table Pointer Byte 1
1Eh 00 h Parameter Table Pointer Byte 2
1Fh FFh Parameter ID MSB (FFh = JEDEC defined
Parameter)
20h 4th Parameter 87h Parameter ID LSB (87 h = JEDEC Status,
Header Control and Configuration Register Map)
21h 00 h Parameter Table Minor Revision (00 h =
JEDEC JESD216 Revision D)
22h 0lh Parameter Table Major Revision (01 h =
JEDEC JESD216 Revision D)
23h 1Ch Parameter Table Length (1 Ch =28
DWORDs are in the Parameter table)
(RBELTR......)
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

9 Device identification

o1 (%) JEDEC SFDP Rev D i3k

SFDP byte address |SFDP DWORD name |Data Description

24h 58h Parameter Table Pointer Byte 0 (DWORD
=4 byte aligned)JEDEC Status, Control
and Configuration Register Map =158 h
address

25h 01h Parameter Table Pointer Byte 1

26 h 00h Parameter Table Pointer Byte 2

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

9.1.2 JEDEC SFDP Rev D &

4T SFOP ¥R, B=MRUNSHR, HPRMREBEEKE, — " REGIREHNKE, A

FEURTRERETTHEES (OPN), BEHERNE 92
& 92 JEDEC SFDP Rev D &¥#%&

SFDP byte address |[SFDP DWORD name Data

Description

100 h JEDEC Basic Flash E7h
Parameter DWORD-1

Bits 7:5 =unused =111b

Bit 4 = 50 h is Volatile Status Register
write instruction and Status Register
is default = 0b

Bit 3 = Block Protect Bits are
nonvolatile/volatile nonvolatile =
0b

Bit 2 = Program Buffer > 64Bytes = 1b

Bits 1:0 = Uniform 4 KB erase is
unavailable=11b

101 h 20 h

Bits 15:8 =4KB erase opcode=20h

102 h FAh

Bit23=Unused=1b

Bit 22 = Supports Quad Out (1-1-4)
Read=Yes=1b

Bit 21 = Supports Quad I/0 (1-4-4)
Read =Yes=1b

Bit 20 = Supports Dual I/0 (1-2-2)
Read=Yes=1b

Bit 19 = Supports DDR=Yes=1b
Bit 18:17 = Number of Address Bytes
= 3- or4-Bytes =01b

Bit 16 = Supports Dual Out (1-1-2)
Read =No=0b

103 h FFh

Bits 31:24 = Unused = FFh

104 h JEDEC Basic Flash FFh20h

Density in bits, zero based, 512 Mb =

105h Parameter DWORD-2 FFhOOh

1FFFFFFFh
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9 Device identification

%92 (%) JEDEC SFDP Rev D 8%
SFDP byte address |SFDP DWORD name Data Description
106 h FFhOOh Density in bits, zero based, 1 Gb =
107 h 1Fh (512 Mb) 3FFFFFFFh
3 Fh (1 Gb) 3Fh(1
Gb)
7 Fh (2 Gb)
10 (4 Gb)
108h JEDEC Basic Flash 48h Bits 7:5 = number of Quad 1/0 (1-4-4)
Parameter DWORD-3 Mode cycles=010b
Bits 4:0 = number of Quad I/O
Dummy cycles = 01000b (Initial
Delivery State)
109h EBh Quad I/0 instruction code
10 Ah 08 h Bits 23:21 = number of Quad Out
(1-1-4) Mode cycles = 000b
Bits 20:16 = number of Quad Out
Dummy cycles =01000b
10 Bh 6 Bh 1-1-4 Quad Out instruction code =6
Bh
10 Ch JEDEC Basic Flash 00 h Bits 7:5 = number of Dual Out (1-1-2)
Parameter DWORD-4 Mode cycles =000b
Bits 4:0 = number of Dual Out Dummy
cycles =00000b
10Dh FFh Dual Out instruction code
10Eh 88 h Bits 23:21 = number of Dual /O
(1-2-2) Mode cycles = 100b
Bits 20:16 = number of Dual I/0O
Dummy cycles = 01000b (Initial
Delivery State)
10 Fh BBh Dual I/O instruction code
110h JEDEC Basic Flash FEh Bits 7:5 RFU=111b
Parameter DWORD-5 Bit 4 = QPI supported=Yes=1b
Bits3:1 RFU=111b
Bit 0 =2-2-2 not supported = 0b
111h FFh Bits 15:8 = RFU = FFh
112h FFh Bits 23:16 = RFU = FFh
113h FFh Bits 31:24 = RFU = FFh
114h JEDEC Basic Flash FFh Bits 7:0 = RFU = FFh
115h Parameter DWORD-6 FFh Bits 15:8 = RFU = FFh
(RBELTR......)
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9 Device identification

%92 (4%) JEDEC SFDP Rev D 8%

SFDP byte address |SFDP DWORD name Data Description

116h 00 h Bits 23:21 = number of 2-2-2 Mode
cycles =000b
Bits 20:16 = number of 2-2-2 Dummy
cycles =00000b

117h FFh 2-2-2 instruction code

118h JEDEC Basic Flash FFh Bits 7:0 = RFU = FFh

119h Parameter DWORD-7 FFh Bits 15:8 = RFU = FFh

11 Ah 48 h Bits 23:21 = Number of QPI Mode
cycles=010b
Bits 20:16 = Number of QPI Dummy
cycles =01000b

11Bh EBh QPI mode Quad 1/0 (4-4-4)
instruction code

11¢Ch JEDEC Basic Flash 0 Ch Erase type 1 size 2N Bytes = 2112

Parameter DWORD-8 Bytes = 4 KB (Initial Delivery State)

11Dh 20 h Erase type 1 instruction

11Eh 00 h Erase type 2 size 2"N Bytes = Not
Supported

11Fh FFh Erase type 2 instruction = Not
Supported = FFh

120 h JEDEC Basic Flash 00 h Erase type 3 size 2"N Bytes = Not

Parameter DWORD-9 Supported

121h FFh Erase type 3 instruction = Not
Supported = FFh

122h 12h Erase type 4 size 2AN Bytes = 2118
Bytes = 256KB

123h D8h Erase type 4 instruction =D8h

124h JEDEC Basic Flash 23h Bits 31:30 = Erase type 4 Erase,

125h Parameter DWORD-10 FAh Typical time units (00b: 1 ms, 01b: 16
ms, 10b: 128 ms, 11b:1s) =128 ms =

126 h FFh
10b
Bits 29:25 = Erase type 4 Erase,
Typical time count=00101b (512M &
1G)
Bits 24:23 = Erase type 3 Erase,
Typical time units (00b: 1 ms, 01b: 16
ms, 10b: 128 ms, 11b: 1s)=1S=11b
(RFU)
Bits 22:18 = Erase type 3 Erase,
Typical time count=11111b (RFU)

(RBELTHR......)
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9 Device identification

&2 (%) JEDEC SFDP Rev D ¥ &

SFDP byte address |SFDP DWORD name Data Description

127h 8 Bh 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

128 h JEDEC Basic Flash 82 h Bits 31 =Reserved =1b

129 h Parameter DWORD-11 E7 Bits 30:29 = Chip Erase Typical time
units (00b: 16 ms, 01b: 256 ms, 10b: 4
s,11b:64s)=11b

12Bh E3hfor 512M E6h Bits 28:24 = Chip Erase Typical time
for 1G count = 00011b (512M), and 00110b
(1G)

Bits 23:19 = Byte Program Typical
Time, additional byte =11111b

Bits 18:14 = Byte Program Typical
Time, first byte=11111b

Bits 13 = Page Program Typical Time
unit (0: 8 us, 1: 64 us) =64 us=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

12Ch JEDEC Basic Flash ECh Bit 31 = Suspend and Resume

12 Dh Parameter DWORD-12 23 h supported = 0b

12 Ah FFh

12 Eh 19h Bits 30:29 = Suspend in—progress
erase max latency units (00b: 128ns,
01b: 1ps, 10b: 8us, 11b: 64us) = 64 us
=8 us=10b (512M & 1Gb)

Bits 28:24 = Suspend in-progress
erase max latency count=01001b
Bits 23:20 = Erase resume to suspend
interval count=0001b

(REBETR......)
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9 Device identification

*92 (%) JEDEC SFDP Rev D 8%
SFDP byte address |[SFDP DWORD name Data Description

12Fh 49 h Bits 19:18 = Suspend in-progress
program max latency units (00b:
128ns, 01b: 1us, 10b: 8us, 11b: 64s)
=64 us=8 us=10b (512M & 1G)

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 JEDEC Basic Flash 8 Ah Bits 31:24 = Erase Suspend
131 h Parameter DWORD-13 35 h Instruction=75h

132h 7 Ah EBi;sAZh3:16 = Erase Resume Instruction

Bits 15:8 = Program Suspend
Instruction=85h

133h 75 h

Bits 7:0 = Program Resume
Instruction = 8 Ah
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9 Device identification

%92 (%) JEDEC SFDP Rev D 8%
SFDP byte address |[SFDP DWORD name Data Description

134h JEDEC Basic Flash F7h Bits 7:4 = RFU =Fh

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

Bits 1:0=RFU=11b

135h 66 h Bit 31 = DPD Supported = supported =

136 h 80 h 0
137h 5 Ch Bits 30:23 = Enter DPD Instruction =
Boh

Bits 22:15 = Exit DPD Instruction not
supported =00 h

Bits 14:13 = Exit DPD to next
operation delay units = (00b: 128ns,
01b: 1ps, 10b: 8 us, 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 JEDEC Basic Flash 8 Ch Bits 31:24=RFU =FFh

139 h Parameter DWORD-15 D6h Bit 23 =HOLD or RESET Disable

= Supported=1

Bits 22:20 = Quad Enable
Requirements = 101b

= 101b: QE is bit 1 of the Status
Register-2. Status Register-1 is read
using Read Status instruction 05 h.
Status Register-2 is read using
instruction 35 h. QE is set via Write
Status instruction 01 h with two
data bytes where bit 1 of the second
byte is one. It is cleared via Write
Status with two data bytes where
bit 1 of the second byte is zero.

Bits 19:16 = 0-4-4 Mode Entry Method

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

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

+ 1xxxb: RFU

=1101b

13 Ah DDh
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9 Device identification

*92 (42) JEDEC SFDP Rev D ¥ &
SFDP byte address |SFDP DWORD name Data Description

13 Bh FFh Bits 15:10 = 0-4-4 Mode Exit Method

= XX_Xxx1b: Mode Bits[7:0] =00 h will
terminate this mode at the end of the
current read operation

+ xx_x1xxb: RFU

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

+ Xx1_xxxxb: Mode Bit[7:0] = Axh

+ 1x_x1xxb: RFU

=11_0101b

Bit 9 = 0-4-4 mode supported = 1b
Bits 8:4 = 4-4-4 mode enable
sequences

= X_xx1xb: Issue instruction 38h.

+ X_1xxxb: Device uses a read-
modify-write sequence of
operations: read configuration
using instruction 65h followed by
address 800003h, set bit 6, write
configuration using instruction 71h
followed by address 800003h. This
configuration is volatile.

=01000

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

= xxx1b: Issue FFh instruction
+ xx0xb: Issue F5h instruction

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

+ 1xxxb: Issue the Soft Reset 66/99
sequence

=1100

13 Ch JEDEC Basic Flash Foh Bits 31:24 = Enter 4-Byte Addressing

13 Dh Parameter DWORD-16 38 h = XXXX_XXx1b: issue instruction B7h
(preceding write enable not required)

13 Eh F8h
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9 Device identification

%92 (42) JEDEC SFDP Rev D ¥ &
SFDP byte address |SFDP DWORD name Data Description

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

+ 1xxx_xxxxb: Reserved

=10100001b
Bits 23:14 = Exit 4-Byte Addressing

= XX_XX1x_xxxxb: Hardware reset

+ XX_X1xXX_xxxxb: Software reset (see
bits 13:8 in this DWORD)

+ xx_1xxx_xxxxb: Power cycle
+ X1_Xxxx_xxxxb: Reserved

+ 1X_XXXX_Xxxxb: Reserved
=11 1110 _0000b

Bits 13:8 = Soft Reset and Rescue
Sequence Support

= x1_xxxxb: Issue reset enable
instruction 66h, then issue reset
instruction 99 h. The reset enable,
reset sequence may beissuedon 1, 2,
or 4 wires depending on the device
operating mode.

+ 1x_xxxxb: Exit 0-4-4 mode is
required prior to other reset
sequences above if the device may be
operating in this mode.

=111000b
Bit7=RFU=1
Bits 6:0 = Volatile or Nonvolatile

Register and Write Enable Instruction
for Status Register 1

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

+ xxx_1xxxb: Nonvolatile/Volatile
Status Register 1 powers-up to last
written value in the nonvolatile status
register, use instruction 06h to enable
write to nonvolatile status register.
\Volatile status register may be
activated after power-up to override
the nonvolatile status register, use
instruction 50h to enable
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9 Device identification

%92 (4%) JEDEC SFDP Rev D 8%

SFDP byte address |SFDP DWORD name Data Description
write and activate the volatile status
register.
+ xx1_xxxxb: Status Register 1
contains a mix of volatile and
nonvolatile bits. The 06h
instruction is used to enable
writing of the register.
+ x1x_xxxxb: Reserved
+ 1xx_xxxxb: Reserved
=1111001b

140h JEDEC Basic Flash 00 h Not Supported

141h Parameter DWORD-17

142 h

143 h

144 h JEDEC Basic Flash 00 h Bits 31:24=00h

145 h Parameter DWORD-18 00 h Bit 23 = 1b = JEDEC SPI Protocol

- Bch Reset implemented as described

146 in JESD252

147h 00 h Bits 22:18 =01111b
Bits 17:0=000 h

148h JEDEC Basic Flash 00 h Not Supported

149 h Parameter DWORD-19

14 Ah

14 Bh

14 Ch JEDEC Basic Flash F7h Bits 31:16 = Not Supported =

14 Dh Parameter DWORD-20 F5h 1111 1111 1111 1111b

14 Eh FFh Bit 1511.2 =1111b =4S-4D-4D Data
Strobe is not supported

14 Fh FFh Bit 11:8 = 0101b = 100 MHz 45-4D-4D
Bit 7:4 =1111b = 4S-4S-4S Data
Strobe is not supported
Bit0:3=0111b =166 MHz 45-45-4S

150 h JEDEC 4-Byte Address 7 Bh Supported = 1, Not Supported =0

151 h Instructions 92 h Bits 31:25 =Reserved =1111_111b

152h Parameter DWORD-1 0 Fh Bit 24 = Support for (1-8-8) Page
Program Command, Instruction =
8Eh =0b
Bit 23 = Support for (1-1-8) Page
Program Command, Instruction = 84
h=0b

(RBELTHR......)
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SFDP byte address |SFDP DWORD name Data Description

153 h FEh Bit 22 = Support for (1-8-8) DTR READ
Command, Instruction =FDh =0b
Bit 21 = Support for (1-8-8)
FAST_READ Command, Instruction =
CCh=0b

Bit 20 = Support for (1-1-8)
FAST_READ Command, Instruction =
7Ch=0b

Bit 19 = Support for nonvolatile
individual sector lock write
command, Instruction=E3h=1b

Bit 18 = Support for nonvolatile

individual sector lock read
command, Instruction=E2h=1b

Bit 17 = Support for volatile
individual sector lock Write
command, Instruction=E1h=1b
Bit 16 = Support for volatile
individual sector lock Read
command, Instruction=EOh=1b

Bit 15 = Support for (1-4-4) DTR_Read
Command, Instruction=EEh=1b

Bit 14 = Support for (1-2-2) DTR_Read
Command, Instruction = BEh =0b

Bit 13 = Support for (1-1-1) DTR_Read
Command, Instruction =0Eh =0b

Bit 12 = Support for Erase Command
- Type4=1b

Bit 11 = Support for Erase Command
- Type3=0b

Bit 10 = Support for Erase Command
- Type2=0b

Bit 9 = Support for Erase Command -
Typel=1b

Bit 8 = Support for (1-4-4) Page
Program Command, Instruction =3
Eh=0b

Bit 7 = Support for (1-1-4) Page
Program Command, Instruction =34
h=0b

Bit 6 = Support for (1-1-1) Page
Program Command, Instruction =12
h=1b
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9 Device identification

%92 (%) JEDEC SFDP Rev D 8%
SFDP byte address |SFDP DWORD name Data Description
Bit 5 = Support for (1-4-4) FAST_READ
Command, Instruction=ECh =1b
Bit 4 = Support for (1-1-4) FAST_READ
Command, Instruction=6Ch=1b
Bit 3 = Support for (1-2-2) FAST_READ
Command, Instruction=BCh=1b
Bit 2 = Support for (1-1-2) FAST_READ
Command, Instruction=3 Ch=0b
Bit 1 = Support for (1-1-1) FAST_READ
Command, Instruction=0Ch=1b
Bit 0 = Support for (1-1-1) READ
Command, Instruction=13 h=1b
154h JEDEC 4-Byte Address ~ [21h Bits 31:24 = D8h/DCh = Instruction fo
155 h Instructions FFh Erase Type 4
156 h Parameter DWORD-2 FFh Bits 23:16 = Instruction for Erase Type
3:RFU
157h DCh Bits 15:8 = Instruction for Erase Type
2: RFU
Bits 7:0 =20 h/21 h = Instruction for
Erase Type 1
158h Status, Control and 00 h Bits 31:0 = Address offset for volatile
159 h Configuration 00 h registers = 00800000 h
Register Map DWORD-
15 Ah 1 80 h
15 Bh 00 h
15Ch Status, Control and 00 h Bits 31:0 = Address offset for
15 Dh Configuration 00 h nonvolatile registers = 00000000 h
Register Map DWORD-
15Eh 5 00 h
15Fh 00 h
160 h Status, Control and COh Bit 31 = Generic Addressable Read
161 h Configuration FFh Status/Control register command
Register Map DWORD- supported for some (or all) registers =
Te2h g p h PP (orall) reg
3 1b
Bit 30 = Generic Addressable Write
Status/Control register command
supported for some (or all) registers =
1b
Bits 29:28 = Number of address bytes
used for Generic Addressable Read/
Write Status/Control register
commands = 3 byte (default) = 10b
(T TR, ...
Datasheet 212 002-12345 Rev. AF

2025-07-17



- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

9 Device identification

&2 (%) JEDEC SFDP Rev D ¥ &

SFDP byte address |SFDP DWORD name Data Description

163 h EBh Bit 27:26 = Use the number of bits as
defined in bits 3:0 in this DWORD =
10b

Bit 25:22 = Number of dummy cycles
used for Generic Addressable Read
Status/Control register command in
(2S-25-2S) mode not supported =
1111b

Bit 21:18 = Number of dummy cycles
used for Generic Addressable Read
Status/Control register command in
(4S-4S-4S) mode =1 =0000b

Bit 17:14 = Number of dummy cycles
used for Generic Addressable Read
Status/Control register command in
(4S-4D-4D) mode note supported =
1111b

Bit 13:10 = Number of dummy cycles
used for Generic Addressable Read
Status/Control register command in
(85-8S-8S) mode note supported =
1111b

Bit 9:6 = Number of dummy cycles
used for Generic Addressable Read
Status/Control register command in
(8D-8D-8D) mode note supported =
1111b

Bit 5:4 = Reserved = 00b

Bit 3:0 = Number of dummy cycles
used for Generic Addressable Read
Status/Control register command for
volatile registers in (15-15-1S) mode
=0000b

164 h Status, Control and C8h Bit 31 = Generic Addressable Read
165h Configuration FFh Status/Control register command for
Register Map DWORD- nonvolatile registers supported for

4 some (or all) registers = 1b

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

Bits 29:28 = Number of address bytes
used for Generic Addressable Read/
Write Status/Control register

166 h E3h

(REBETR......)
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9 Device identification

%92 (%) JEDEC SFDP Rev D ¥ &

SFDP byte address |SFDP DWORD name Data Description

167h EBh commands for nonvolatile registers =
3 byte (default) = 10b

Bit 27:26 = Number of dummy bytes
used for Generic Addressable Read
Status/Control register command for
nonvolatile registers in (15-1S-1S)
mode not supported = 10b

Bit 25:22 = Number of dummy cycles
used for Generic Addressable Read
Status/Control register command in
(2S-25-2S) mode not supported =
1111b

Bit 21:18 = Number of dummy cycles
used for Generic Addressable Read
Status/Control register command in
(45-45-4S) mode =1 =1000b

Bit 17:14 = Number of dummy cycles
used for Generic Addressable Read
Status/Control register command in
(4S-4D-4D) mode note supported =
1111b

Bit 13:10 = Number of dummy cycles
used for Generic Addressable Read
Status/Control register command in
(85-8S-8S) mode note supported =
1111b

Bit 9:6 = Number of dummy cycles
used for Generic Addressable Read
Status/Control register command in
(8D-8D-8D) mode note supported =
1111b

Bit 5:4 = Reserved = 00b

Bit 3:0 = Number of dummy cycles
used for Generic Addressable Read
Status/Control register command for
non volatile registers in (1S-1S-1S)
mode = 1000b

168h Status, Control and 00 h Bits 7:0 = Command used for write
Configuration access =read only=00h

169 h Register Map 65 h Bits 15:8 = Command used for read
DWORD-5 access=65h

16 Ah 00 h Bits 23:16 = Address of register where
WIP is located = 00 h (status reg -1
volatile)

(REBETR......)

Datasheet 214 002-12345 Rev. AF
2025-07-17



512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

9 Device identification

%92 (%) JEDEC SFDP Rev D ¥ &

SFDP byte address

SFDP DWORD name

Data

Description

16 Bh

90 h

Bit 31 = Write In Progress (WIP) bit is
supported = 1b

Bit 30 = Write In Progress polarity,
WIP = 1 means write is in progress =
Ob

Bits 29 = Reserved = 0b

Bits 28 = Bit is set/cleared by
commands using address = 1b

Bit 27 = Not supported = 0b

Bits 26:24 = Bit location of WIP bit in
register = bit [0] =000b

16 Ch

Status, Control and
Configuration

16 Dh

Register Map DWORD-
6

16 Eh

16 Fh

06 h

Bits 7:0 = Command used for write
access=06h

05h

Bits 15:8 = Command used for read
access=05h

00 h

Bits 23:16 = Address of register where
WEL is located = 00h (status reg -1
volatile)

Alh

Bit 31 = Write Enable (WEL) bit is
supported = 1b

Bit 30 = Write Enable polarity, WEL=1
means write is in progress = 0b

Bits 29 = Write command is a direct
command to set WEL bit=1b

Bits 28 = Bit is accessed by direct
commands to set WEL bit=0b

Bit 27 = Local address for WEL bit is
found in last byte of the address = 0b

Bits 26:24 = Bit location of WEL bit in
register = bit [1] =001b

170h

Status, Control and
Configuration

171h

Register Map DWORD-
n

00 h

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

65h

Bits 15:8 = Command used for read
access=65h

00 h

Bits 23:16 = Address of register where

Erase Erroris located=00 h
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9 Device identification

&2 (%) JEDEC SFDP Rev D ¥ &

SFDP byte address

SFDP DWORD name

Data

Description

173 h

96 h

Bit 31 = Program Error bit supported
=1b

Bit 30 = Positive polarity (Program
Error =0 means no error, Program
Error = 1 means last Program
operation created an error) = 0b

Bit 29 = The device has separate bits
for Program Error and Erase Error =
Ob

Bits 28 = Bit is set/cleared by
commands using address = 1b
Bit27=0b

Bits 26:24 = Bit location of Program
Error bit in register = bit [6] = 110b

174 h

175h

176 h

177h

Status, Control and
Configuration
Register Map DWORD-
8

00 h

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

65 h

Bits 15:8 = Command used for read
access=65h

00 h

Bits 23:16 = Address of register where
Erase Erroris located =00 h

95 h

Bit 31 = Erase Error bit supported =
1b

Bit 30 = Positive polarity Erase Error =
0 means no error, Erase Error=1
means last erase operation created
an error) =0b

Bit 29 = The device has separate bits
for Program Error and Erase Error =
Ob

Bits 28 = Bit is set/cleared by
commands using address = 1b

Bit 27 = Reserved = 0b

Bits 26:24 = Bit location of erase Error
bit in register = bit [5] = 101b

178 h

Status, Control and
Configuration

179h

Register Map DWORD-
¢

71h

Bits 7:0 = Command used for write
access=71h

65 h

Bits 15:8 = Command used for read
access=65h

03 h

Address of register where wait
states bits are located = 800003 h

(Configuration Reg - 2 volatile)
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SFDP byte address |SFDP DWORD name Data Description

17 Bh DOh Bit 31 =Variable number of dummy
cycles supported=1b

Bits 30:29 = Number of physical bits
used to set wait states - 4 bit=10b

Bits 28 = Bit is set/cleared by
commands using address = 1b

Bit 27 = Local Address for Variable
Dummy Cycle Setting bits in last
address =0b

Bits 26:24 = Bit location of LSB of
physical bits in register = bit [0] =
000b

17Ch Status, Control and 71h Bits 7:0 = Command used for write
Configuration Register access=71h

17 Dh Map DWORD-10 65 h

Bits 15:8 = Command used for read
access=65h

17Eh 03 h Address of register where wait states
bits are located = 03 h (Configuration
Reg - 2 Nonvolatile)

17 Fh DOh Bit 31 =Variable number of dummy
cycles supported =1b

Bits 30:29 = Number of physical bits
used to set wait states - 4 bit=10b
Bits 28 = Bit is set/cleared by
commands using address = 1b

Bit 27 = Local Address for Variable
Dummy Cycle Setting bits in last
address =0b

Bits 26:24 = Bit location of LSB of
physical bits in register = bit [0] =
000b

180h Status, Control and 00 h Bit 31 =30 dummy cycles supported

181 h Configuration Register 00 h = 0b
Map DWORD-11 Bit 30:26 = Bit pattern used to set 30
182h 00 h dummy cycles =00000b

Bit 25 =28 dummy cycles supported
=0b

Bit 24:20 = Bit pattern used to set 28
dummy cycles =00000b

Bit 19 =26 dummy cycles supported
=0b

Bit 18:14 = Bit pattern used to set 26
dummy cycles =00000b
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SFDP byte address |SFDP DWORD name Data Description

183 h 00 h Bit 13 =24 dummy cycles supported
=0b

Bit 12:8 = Bit pattern used to set 24
dummy cycles =00000b

Bit 7 =22 dummy cycles supported =
Ob

Bit 6:2 = Bit pattern used to set 22
dummy cycles =00000b

Bits 1:0 = Reserved = 00b
184 h Status, Control and BOh Bit 31 =20 dummy cycles supported

185h Configuration Register 2 Eh = 0b

Map DWORD-12 Bit 30:26 = Bit pattern used to set 20
186 h 00 h dummy cycles =00000b

187h 00 h Bit 25 = 18 dummy cycles supported
=0b

Bit 24:20 = Bit pattern used to set 18
dummy cycles =00000b

Bit 19 = 16 dummy cycles supported
=0b

Bit 18:14 = Bit pattern used to set 16
dummy cycles =00000b

Bit 13 = 14 dummy cycles supported
=1b

Bit 12:8 = Bit pattern used to set 14
dummy cycles=01110b

Bit 7 =12 dummy cycles supported =
1b

Bit 6:2 = Bit pattern used to set 12
dummy cycles =01100b

Bits 1:0 = Reserved = 00b

188h Status, Control and 88 h Bit 31 =10 dummy cycles supported

189 h Configuration Register Adh =1b
Map DWORD-13 Bit 30:26 = Bit pattern used to set 10
18 Ah 89h dummy cycles =01010b

Bit 25 =8 dummy cycles supported =
1b

Bit 24:20 = Bit pattern used to set 8
dummy cycles =01000b

Bit 19 =6 dummy cycles supported =
1b

Bit 18:14 = Bit pattern used to set 6
dummy cycles =00110b
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9 Device identification

%92 (%) JEDEC SFDP Rev D 8%

SFDP byte address |SFDP DWORD name Data Description

18 Bh AAh Bit 13 =4 dummy cycles supported =
1b
Bit 12:8 = Bit pattern used to set 4
dummy cycles =00100b
Bit 7 =2 dummy cycles supported =
1b
Bit 6:2 = Bit pattern used to set 2
dummy cycles =00010b
Bits 1:0 = Reserved = 00b

18 Ch Status, Control and 71h Bits 7:0 = Command used for write

Configuration Register access=71h
18 Dh Map DWORD-14 65 h Bits 15:8 = Command used for read

access=65h

18 Eh 03 h Address of register where wait

states bits are located = 800003h
(Configuration Reg - 2 Volatile)

18 Fh 96 h Bit 31 = QPI Mode Enable Volatile
supported = 1b

Bit 30 = QPI Mode Enable bit polarity
(Positive QPI mode bit =1 enabled) =
Ob

Bit 29 = Reserved = 0b

Bit 28 = Bit is set/cleared by
commands using address = 1b

Bit 27 = Local Address for Variable
Dummy Cycle Setting bits in last
address = 0b

Bits 26:24 = Bit location of QPI mode
enable in register = bit [6] = 110b

190 h Status, Control and 71h Bits 7:0 = Command used for write
Configuration Register access=71h
191h Map DWORD-15 65 h Bits 15:8 = Command used for read
access=65h
192h 03h Address of register where wait states

bits are located = 03 h (Configuration
Reg - 2 Nonvolatile)

(RBETX......)
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SFDP byte address |SFDP DWORD name Data Description
193h 96 h Bit 31 = QPI Mode Enable Nonvolatile
supported = 1b
Bit 30 = QPI Mode Enable bit polarity
(Positive QPI mode bit =1 enabled) =
Ob
Bit 29 = Reserved = 0b
Bit 28 = Bit is set/cleared by
commands using address = 1b
Bit 27 = Local Address for Variable
Dummy Cycle Setting bits in last
address =0b
Bits 26:24 = Bit location of QPI mode
enable in register = bit [6] = 110b
194 h Status, Control and 00 h Not Supported
195 h Configuration Register 00 h
Map DWORD-16
196 h 00 h
197 h 00 h
198 h Status, Control and 00 h
199 h Configuration Register 00 h
Map DWORD-17
19 Ah 00 h
19 Bh 00 h
19Ch Status, Control and 00 h
19 Dh Configuration Register 00 h
Map DWORD-18
19Eh 00 h
19 Fh 00 h
1A0h Status, Control and 00 h Not Supported
1A1lh Configuration Register 00 h
Map DWORD-19
1A2h P 00 h
1A3h 00 h
1A4h Status, Control and 00 h
1A5h Configuration Register 00 h
Map DWORD-20
1A6h 00 h
1A7h 00 h
1A8h Status, Control and 00 h
1A9h Configuration Register 00 h
Map DWORD-21
1AAh 00 h
(RBELTHR......)
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%92 (4%) JEDEC SFDP Rev D 8%
SFDP byte address |SFDP DWORD name Data Description
1ABh 00 h
1ACh Status, Control and 00 h
1ADh Configuration Register 00 h
Map DWORD-22
1AEh 00 h
1AFh 00 h
1BOh Status, Control and 00 h
1B1h Configuration Register 00 h
Map DWORD-23
1B2h 00 h
1B3h 00 h
1B4h Status, Control and 00 h
1B5h Configuration Register 00 h
Map DWORD-24
1B6h 00 h
1B7h 00 h
1B8h Status, Control and 00 h Not Supported
1B9h Configuration Register 00 h
Map DWORD-25
1BAh 00 h
1BBh 00 h
1BCh Status, Control and 71h Bits 7:0 = Command used for write
Configuration Register access=71h
1BDh Map DWORD-26 65 h Bits 15:8 = Command used for read
access=65h
1BEh 05h Address of register where Output
Driver Strength volatile bits are
located =800005h (Configuration Reg
- 4 Volatile)
1BFh D5h Bits 31: 30 = Number of physical bits
used to set Output Driver Strength =3
bits=11b
Bit 29 = Reserved = 0b
Bits 28 = Bit is set/cleared by
commands using address = 1b
Bit 27 = Not supported = 0b
Bits 26:24 = Bit location of Least
Significant Output Driver Strength
bitin register = bit [5] =101b
1Coh Status, Control and 71h Bits 7:0 = Command used for write
Configuration Register access=71h
Map DWORD-27
(RBELTR......)
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SFDP byte address |SFDP DWORD name Data Description

1C1h 65 h Bits 15:8 = Command used for read
access=65h

1C2h 05 h Address of register where Output
Driver Strength volatile bits are
located =05 h (Configuration Reg - 4

Nonvolatile)

1C3h D5h Bits 31: 30 = Number of physical bits
used to set Output Driver Strength =3
bits=11b

Bit 29 = Reserved = 0b

Bits 28 = Bit is set/cleared by
commands using address = 1b

Bit 27 = Not supported = 0b

Bits 26:24 = Bit location of Least
Significant Output Driver Strength
bitin register = bit [5] =101b

1C4h StatUS, Control and 00 h BItS 7:0= Reserved =00 h

1C5h Configuration Register 00 h Bits 15:8 = Reserved =00 h

Map DWORD-28
1Céh AOh Bits 31:29 = Bit pattern to support
1C7h 15h Driver type 0 =45 Ohm = 000b

Bits 28:26 = Bit pattern to support
Driver type 1 =30 Ohm =101b

Bits 25:23 = Bit pattern to support
Driver type 2 =60 Ohm =011b

Bits 22:20 = Bit pattern to support
Driver type 3=90 Ohm =010b

Bits 19:17 = Bit pattern to support
Driver type 4 = Not supported = 000b

Bit 16 = Reserved =0b

R XBRGT S ER A

R 93 IR’MT —MAERIRF SRR ES R, HASIZEHNEERERX M, XZEIENX
—RHPFELRIREN R it i BRAT IRIE AR X BC B F 7 e AR TTR MY, HMAURENS MR E RS, FREUER
EER—TERSE, ATEFHaithhiREt,

ATIRFIBEPHEXEERE, =T MSb E LSb MIRFIRERL FEEEW, UHEREERZRES|E:

+  CFR3V[3]-0="EREZHM, 1=5—51H

+ CFR1V[6]-0=4KB SHAFTE—HE, 1=4KBBX D ARIBAMINE

+  CFRLV[2]-0=4KB S BX I FKES, 1=4KB SEBEXAIFINER

o RLEEMUNEFESEHMEBEUMNEZSEEXEE (TFER) , ALHIEMERIENESIE
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9 Device identification

k93 BXRGF S

CFR3V[3] CFR1V[6] CFR1V[2] Index value |Description

0 0 0 00h 4 KB sectors at bottom with remainder 256
KB sectors

0 0 1 0lh 4 KB sectors at top with remainder 256 KB
sectors

0 1 0 02h 4 KB sectors split between top and bottom
with remainder 256 KB sectors

1 0 0 04 h Uniform 256 KB sectors

R4 JEDEC SFDPrevD, BXMFSHER

SFDP SFDP DWORD name |Data Description

1C8h JEDEC Sector Map | FCh Config. Detect -1 Uniform 256 KB Sectors or

1C9h Parameter DOWORD-1 |g5 h Hybrid Sectors

TcA Config. Detect-1 h Bits 31:24 = Read data mask = 0000_1000b:
Select bit 3 of the data byte for UNHYSA

1CBh 08h value 0 = Hybrid map with 4 KB parameter
sectors 1 =Uniform map
Bits 23:22 = Configuration detection
command address length = 11b: Variable
length
Bits 21:20=RFU=11b
Bits 19:16 =  Configuration
detection command latency =
1111b: variable latency
Bits 15:8 = Configuration detection
instruction = 65 h: Read any register
Bits 7:2=RFU=111111b Bit 1 = Command
Descriptor=0
Bit 0 = Not the end descriptor=0

1CCh JEDEC SectorMap ~ |04h Bits 31:0 = Address Value Configuration

1CDh Parameter DVORD-2 [gg h Register 3 (bit 3) = 00800004h

Config. Detect-1

1CEh 80 h

1CFh 00 h

1D0h JEDEC SectorMap | FCh Config. Detect-2 4 KB Hybrid Sectors Split

1D1h Parameter DWORD-3 | g5h between Top and Bottom

102h Config. Detect-2 o Bits 31:24 = Read data mask = 0100_0000b:
Select bit 6 of the data byte for SP4KBS
value
0 =4 KB parameter sectors are grouped
together

(RBETH......
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9 Device identification

%94 (4%) JEDEC SFDPrevD, BXMSE¥HE
SFDP SFDP DWORD name |Data Description
1D3h 40h 1=4 KB parameter sectors are split

between High and Low Addresses

Bits 23:22 = Configuration detection
command address length = 11b: Variable
length Bits 21:20=RFU = 11b

Bits 19:16 =  Configuration
detection command latency =
1111b: variable latency

Bits 15:8 = Configuration detection
instruction = 65h: Read any
register

Bits 7:2=RFU=111111b

Bit 1 = Command Descriptor =0
Bit 0 = Not the end descriptor=0

1D4h JEDEC Sector Map ~ |02h Bits 31:0 = Address Value Configuration
1D5h Parameter DVORD-4 [go h Register 1 (bit 6) = 00800002h
Config. Detect-2

1D6h 80h

1D7h 00h

1D8h JEDEC Sector Map | FDh Config Detect-3 4 KB Hybrid Sectors on

1D%h Parameter DWORD-5 |g5h Top or Bottom

1DAR Config. Detect-3 e Bits 31:24 = Read data mask = 0000_0100b:
Select bit 2 of the data byte for TB4KBS
0 =4 KB parameter sectors at bottom
1 =4 KB parameter sectors at top Bits 23:22
= Configuration detection command
address length = 11b: Variable length
Bits 21:20=RFU =11b
Bits 19:16 =  Configuration
detection command latency =
1111b: variable latency
Bits 15:8 = Configuration detection
instruction = 65 h: Read any register Bits
7:2=RFU=111111b
Bit 1 = Command Descriptor=0
Bit 0 = End of command descriptor=1

1DCh JEDEC Sector Map ~ |02h Bits 31:0 = Address Value Configuration

1DDh Parameter DVORD-6 [gg h Register 1 (bit 2) = 00800002h

Config. Detect-3
1DEh 80 h
1DFh 00 h
(RBELTR......)
Datasheet 224 002-12345 Rev. AF

2025-07-17



- i
512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

9 Device identification

x4 (4%) JEDECSFDPrevD, RXMEISHE

SFDP SFDP DWORD name |Data Description

1EOh JEDEC Sector Map | FEh Configuration Index 00h 4 KB sectors at

1E1h Parameter DWORD- [goh bottom with remainder 256 KB

7 Config-0 Header : 4 = -

1E2h g 02h Bits 31:24 = RFU = FFh

= h Bits 23:16 = Region count (DWORDs - 1) =
02h: Three regions
Bits 15:8 = Configuration ID = 00h, 4 KB
sectors bottom with remainder 256 KB
Bits 7:2=RFU=111111b
Bit 1 = Map Descriptor =1 Bit 0 = Not the
end descriptor=0

1E4h JEDEC Sector Map | F1h Region 0 of 4 KB sectors

1E5h Parameter DWORD- |ffh Bits 31:8 = Region size (thirty-two 4 KB) =

1Een 8 Config-0 Region-0 oih 0001FFh: Region size as count-1 of 256 Byte
units =32 x4 KB sectors =128 KB Count =

1E7h 00h 128 KB/256 =512, value =count-1=512 -
1=511=1FFh
Bits 7:4 = RFU = Fh Erase Type not
supported = 0/supported=1
Bit 3=Erase Type 4 support=0b ---Erase
Type 4 is 256 KB erase and is not
supported in the 4 KB sector
Bit 2 = Erase Type 3 support =0b ---Is not
defined
Bit 1 = Erase Type 2 support = 0b ---Erase
Type 2 is is not defined
Bit 0 = Erase Type 1 support = 1b ---Erase
Type 1is 4 KB erase and is supported in
the 4 KB sector region

1E9h Parameter DWORD- | Ffh Bits 31:8 = Region size = 0001FFh: Region

TEAR 9 Config-0 Region-1 oih size as count - 1 of 256 Byte units =1 x 128
KB sectors =128 KB Count =128 KB/256 =
512,value=count-1=512-1=511=1FFh
Bits 7:4 = RFU = Fh Erase Type not
supported = 0/supported =1
Bit 3 =Erase Type 4 support = 1b ---Erase
Type 4 is 256 KB erase and is supported in
the 128 KB sector region
Bit 2 = Erase Type 3 support = 0b ---Erase
Type 3 is not defined
Bit 1 = Erase Type 2 support = 0b ---Erase
Type 2 is not defined

(RBETH......)
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9 Device identification

%94 (42) JEDEC SFDPrevD, BXM ISR
SFDP SFDP DWORD name |Data Description

1EBh 00h Bit 0 = Erase Type 1 support = 0b --- Erase
Type 1is 4 KB erase and is not supported
in the 4 KB sector region

1ECh JEDEC Sector Map | F8h Region 2 Uniform 256 KB sectors

1EDh Parameter FFh Bits 31:8 =512 Mb device Region size =
DWORD-10 Config-0 03FBFFh: Region size as count - 1 of 256
1EER Region-2 FBh Byte units = 255 x 256 KB sectors = 65,280
1EFh 03 h (512 Mb) KB Count = 65,280 KB/256 = 261,120 value
07 h (1 Gb) =count-1=261,120 - 1=261119 =
03FBFFh

Bits 31:8 =1 Gb device Region size =
07FBFFh: Region size as count - 1 of 256
Byte units =511 x 256 KB sectors = 130,816
KB Count =130,816 KB/256 = 523,364,
value =count-1=523,364-1=523263 =
07FBFFh

Bits 7:4 = RFU = Fh Erase Type not
supported = 0/supported=1

Bit 3 =Erase Type 4 support=1b ---Erase
Type 4 is 256 KB erase and is supported in
the 256 KB sector region

Bit 2 = Erase Type 3 support = 0b ---Erase
Type 3is not defined
Bit 1 = Erase Type 2 support = 0b ---Erase
Type 2 is not definedBit 0 = Erase Type 1
support = Ob --- Erase Type 1 is 4KB
erase and is not supported in the 256KB
sector region
1FOh JEDEC Sector Map | FEh Configuration Index 01h 4 KB sectors at
1F1h Parameter 01h Top with remainder 256 KB
DWORD-11 Config-3 i . = =
102h Honder g 02h Bits 31:24 = RFU = FFh

Bits 23:16 = Region count (DWORDs - 1) =
1F3h FFh . .

02h: Three regions
Bits 15:8 = Configuration ID = 01h: 4 KB
sectors at top with remainder 256 KB
sectors
Bits 7:2=RFU=111111b
Bit 1 = Map Descriptor =1 Bit 0 = Not the
end descriptor=0
1F4h JEDEC Sector Map | F8h Region 0 Uniform 256 KB sectors

1F5h Parameter FFh Bits 31:8 =512 Mb device Region size =
DWORD-12 Config-3 03FBFFh: Region size as count - 1 of 256
Region-0 Byte units = 255 x 256 KB sectors = 65,280
KB Count = 65,280 KB/256 = 261,120 value

1F6h FBh
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9 Device identification

K4 (4%) JEDEC SFDPrevD, RXMETE¥E

SFDP SFDP DWORD name |Data Description

1F7h 03h (512 Mb) =count-1=261,120-1=261119=
07h (1 Gb) 03FBFFh

Bits 31:8 =1 Gb device Region size =
07FBFFh: Region size as count - 1 of 256
Byte units =511 x 256 KB sectors = 130,816
KB Count =130,816 KB/256 = 523,264,
value =count-1=523,364-1=523263=
07FBFFh

Bits 7:4 = RFU = Fh Erase Type not
supported = 0/supported=1

Bit 3 = Erase Type 4 support = 1b ---Erase
Type 4 is 256 KB erase and is supported in
the 256 KB sector region

Bit 2 = Erase Type 3 support = 0b ---Erase
Type 3 is not defined

Bit 1 = Erase Type 2 support = Ob ---
Erase Type 2 is not definedBit 0 = Erase
Type 1 support =0b ---Erase Type 1 is 4
KB erase and is not supported in the
256 KB sector region

1F8h JEDEC Sector Map | F8h Region 1 of 128 KB sector
1F9h Parameter FFh Bits 31:8 = Region size = 0001FFh: Region
TFAn DWORD-13 Config-3 oih size as count - 1 of 256 Byte units =1 x 128

Region-1 KB sectors = 128 KB Count = 128 KB/256 =
1FBh 00h 512,value=count-1=512-1=511=1FFh

Bits 7:4 = RFU = Fh Erase Type not
supported = 0/supported = 1 Bit 3 = Erase
Type 4 support = 1b ---Erase Type 4 is 256
KB erase and is supported in the 128 KB
sector region

Bit 2 = Erase Type 3 support = 0b ---Erase
Type 3 is not definedBit 1 = Erase Type 2
support =0b ---Erase Type 2 is not defined

Bit 0 = Erase Type 1 support =0b ---Erase
Type 1is 4 KB erase and is not supported
in the 4 KB sector region

1FCh JEDEC Sector Map | F1h Region 2 of 4 KB sectors

1FDh Parameter FFh Bits 31:8 = Region size (thirty-two 4KB) =

TFEh DWORD-14 Config-3 oih 0001FFh: Region size as count - 1 of 256

Region-2 Byte units =32 x 4 KB sectors = 128 KB

Count=128 KB/256 =512, value=count -1
=512-1=511=1FFh
Bits 7:4 = RFU = Fh Erase Type not
supported = 0/supported=1
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9 Device identification

%94 (42) JEDEC SFDPrevD, BXM ISR
SFDP SFDP DWORD name |Data Description
1FFh 00h Bit 3 = Erase Type 4 support = 0b ---Erase

Type 4 is 256 KB erase and is not
supported in the 4 KB sector region

Bit 2 = Erase Type 3 support = 0b ---Erase
Type 3 is not defined

Bit 1 = Erase Type 2 support = 0b ---Erase
Type 2 is not defined

Bit 0 = Erase Type 1 support=1b ---Erase
Type 1is 4 KB erase and is supported in
the 4 KB sector region

200 h JEDEC Sector Map | FEh Configuration Index 02h 4KB sectors
201 h Parameter 02 h split between Bottom and Top with
DWORD-15 Config-1 remainder 256 KB

202 h Head 04h , , ,
eader Bits 31:24 = RFU = FFh Bits 23:16 = Region
203h FFh count (DWORDs - 1) = 04h: Five regions

Bits 15:8 = Configuration ID = 02h: 4 KB
sectors split between bottom and top
with remainder 256 KB sectors

Bits 7:2=RFU=111111b

Bit 1 = Map Descriptor =1 Bit 0 = Not the
end descriptor=0

204 h JEDEC Sector Map | F1h Region 0 of 4 KB sectors

205 h Parameter FFh Bits 31:8 = Region size (16 x 4 KB) =

06 h DWORD-16 Config-1 0oh 0000FFh: Region size as count - 1 of 256

Region-0 Byte units =16 x 4 KB sectors = 64 KB

207 h 00 h Count
=64 KB/256 = 256, value = count - 1 =256 -
1=255=FFh
Bits 7:4 = RFU = Fh Erase Type not
supported = 0/supported=1
Bit 3 = Erase Type 4 support =0b ---Erase
Type 4 is 256 KB erase and is not
supported in the 4 KB sector region
Bit 2 = Erase Type 3 support = 0b ---Erase
Type 3 is not defined
Bit 1 = Erase Type 2 support = 0b ---Erase
Type 2 is not defined
Bit 0 = Erase Type 1 support=1b ---Erase
Type 1is 4 KB erase and is supported in
the 4 KB sector region

208 h JEDEC Sector Map | F8h Region 1 of 192 KB sector

209 h Parameter FFh Bits 31:8 = Region size = 0002FFh: Region

0 AN DWORD-17 Config-1 h size as count-1 of 256 Byte units = 1 x 192

Region-1 KB sectors = 192 KB Count = 192 KB/256 =
Datasheet 228 002-12345 Rev. AF
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9 Device identification

Ro4 (%) JEDEC SFDPrevD, XM E¥ER

SFDP SFDP DWORD name

Data

Description

20Bh

00h

768, value=count-1=768-1=767=2
FFh Bits 7:4 = RFU = Fh Erase Type not
supported = 0/supported = 1 Bit 3 =Erase
Type 4 support =1b ---Erase Type 4 is 256
KB erase and is supported in the 192 KB
sector region

Bit 2 = Erase Type 3 support = 0b ---Erase
Type 3 is not defined

Bit 1 = Erase Type 2 support = 0b ---Erase
Type 2 is not defined

Bit 0 = Erase Type 1 support=0b --- Erase

Type 1is 4 KB erase and is not supported
in the 4 KB sector region

20Ch JEDEC Sector Map
20 Dh Parameter
DWORD-18 Config-1
Region-2

20 Eh
20Fh

F8h

FFh

F7h

03 h (512 Mb)
07 h (1Gb)

Region 2 Uniform 256 KB sectors

Bits 31:8 =512 Mb device Region size =
03F7FFh: Region size as count - 1 of 256
Byte units =254 x 256 KB sectors = 65,024
KB Count = 65,024 KB/256 = 260,096 value
=count-1=260,096 - 1=260,095 =
03F7FFh

Bits 31:8 =1 Gb device Region size =
07FT7FFh: Region size as count - 1 of 256
Byte units =510 x 256 KB sectors =130, 560
KB Count = 130,560 KB/256 = 522,240,
value =count-1=522,240-1=522,239=
7FTFFh

Bits 7:4 = RFU = Fh Erase Type not
supported = 0/supported=1

Bit 3 =Erase Type 4 support=1b ---
Erase Type 4 is 256 KB erase and is
supported in the 256 KB sector
regionBit 2 = Erase Type 3 support=0b -
--Erase Type 3 is not defined

Bit 1 = Erase Type 2 support = 0b ---Erase
Type 2 is not defined

Bit 0 = Erase Type 1 support =0b ---Erase
Type 1is 4 KB erase and is not supported
in the 256 KB sector region

210h JEDEC Sector Map
211 h Parameter
DWORD-19 Config-1
Region-3

212h

F8h

FFh

02 h

Region 3 of 192 KB sector

Bits 31:8 = Region size = 000FFh: Region
size as count - 1 of 256 Byte units =1 x 192
KB sectors =192 KB Count =192 KB/256 =
768, value=count-1=768 - 1=767 = 2FFh
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9 Device identification

Ro4 (%) JEDEC SFDPrevD, FXBMiETE¥ER

SFDP SFDP DWORD name

Data

Description

213h

00 h

Bits 7:4 = RFU = Fh Erase Type not
supported = 0/supported =1

Bit 3 = Erase Type 4 support=1b ---Erase
Type 4 is 256 KB erase and is supported in
the 192 KB sector region

Bit 2 = Erase Type 3 support = 0b ---Erase
Type 3 is not defined

Bit 1 = Erase Type 2 support=0b ---Erase
Type 22 is not defined

Bit 0 = Erase Type 1 support =0b ---Erase
Type 1is 4 KB erase and is not supported
in the 4 KB sector region

214h JEDEC Sector Map
Parameter
215h DWORD-20 Config-1

216 h Region-5
217h

F1h

FFh

00h

00h

Region 5 of 4 KB sectors

Bits 31:8 = Region size (16 x4 KB) =
0000FFh: Region size as count - 1 of 256
Byte units =16 x 4 KB sectors = 64 KB
Count

=64 KB/256 = 256, value = count - 1 =256 -
1=255=FFh

Bits 7:4 = RFU = Fh Erase Type not
supported = 0/supported =1

Bit 3 = Erase Type 4 support = 0b ---Erase
Type 4 is not defined

Bit 2 = Erase Type 3 support =0b ---Erase
Type 3 is 256 KB erase and is not
supported in the 4 KB sector region

Bit 1 = Erase Type 2 support =0b ---Erase
Type 2 is 64 KB erase and is not
supported

Bit 0 = Erase Type 1 support=1b ---Erase
Type 1is 4 KB erase and is supported in
the 4 KB sector region

218h JEDEC Sector Map
Parameter

219h DWORD-21 Config-4

51 AR Header

21Bh

FFh

04 h

00h

FFh

Configuration Index 04h Uniform 256
KB sectors

Bits 31:24 = RFU = FFh

Bits 23:16 = Region count (DWORDs - 1) =
00 h: One region Bits 158 =
Configuration ID = 04 h: Uniform 256 KB
sectors

Bits 7:2=RFU=111111b

Bit 1 = Map Descriptor=1

Bit 0 = End of map descriptor=1

21Ch JEDEC Sector Map
Parameter
21Dh DWORD-22 Config-4

21Eh Region-0

Datasheet

F8h

FFh

FFh
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Region 0 Uniform 256 KB sectors

Bits 31:8 =512 Mb device Region size =
03FFFFh: Region size as count - 1 of 256
Byte units = 256 x 256 KB sectors = 65,536
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9 Device identification

%94 (42) JEDEC SFDPrevD, BXM ISR
SFDP SFDP DWORD name |Data Description
21Fh 03 h (512 Mb) KB Count = 65,536 KB/256 = 262,144 value
07h (1 Gb) = count - 1=262,144 - 1=262,143 =
3FFFFh

Bits 31:8 =1 Gb device Region size =
O7FFFFh: Region size as count - 1 of 256
Byte units =512 x 256 KB sectors = 131,072
KB Count =131,072 KB/256 = 524,288,
value =count-1=524,288-1=524,287 =
TFFFFh

Bits 7:4 = RFU = Fh Erase Type not
supported = 0/supported=1

Bit 3 = Erase Type 4 support=1b ---Erase
Type 4 is 256 KB erase and is supported in
the 256 KB sector region

Bit 2 = Erase Type 3 support = 0b ---Erase
Type 3 is not defined
Bit 1 = Erase Type 2 support =0b ---Erase
Type 2 is not defined

Bit 0 = Erase Type 1 support =0b ---Erase
Type 1is 4 KB erase and is not supported
in the 256 KB sector region

9.2 HE MR 1D

95 HErE M2 HFID

Byte address Data Description

00 h 34 h Manufacturer ID for Infineon

01h 2 Ah (HL-T) /2 Bh (HS-T) Device ID MSB - Memory Interface Type
02h 1Ah (512 Mb) /1 Bh (1 Gb) Device ID LSB - Density

03h 0 Fh ID Length - number bytes following. Adding

this value to the current location of 03h
gives the address of the last valid location in
the ID legacy address map.

04 h 03 h (Default Configuration) Physical Sector Architecture

The HS/L-T family may be configured with
or without 4 KB parameter sectors in
addition to the uniform sectors.

03 h = Uniform 256 KB with thirty-two 4 KB
Parameter Sectors)

05h 90 h (HL-T/HS-T Family) Family ID
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9.3 ME—234F ID

R 96 ME—aEFID

Byte address Data Description

00hto07h 8-Byte Unique Device ID 64-bit unique ID number
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10 Pakage diagrams

10 HEE

D1}
D p{4] [eD— 122
[&p.15[c] |-|_‘—' [
]
@ ! | b
| 5 O O (OIN®)]
I
i | co¢oo R
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INDEX MARK | ‘ E D ¢ B A \_
PIN Al A B] PIN Al
CORNER
CORNER TOP VIEW ao.18[C] -
(2%)
l BOTTOM VIEW
A { | 77020 ¢
T ] L
Al SIDE VIEW €] [sloolc
DIMENSIONS NOTES:
SYMBOL
MIN. NOM MAX 1. DIMENSIONING AND TOLERANCING METHODS PER ASME Y14.5M-1994,
g - - TG0 2. ALLDIMENSIONS ARE IN MILLIMETERS,
Al 020 - - 3. BALL POSITION DESIGNATION PER JEPS5, SECTION 3, SPP-020,
D 8.00 BSC
4, "g" REPRESENTS THE SOLDER BALL GRID PITCH.
E 6.00 BSC
o1 400 BSC . SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE "D" DIRECTION.
E1 2.00 BSC SYMBOL "ME" IS THE BALL MATRIX SIZE IN THE "E" DIRECTION.
o . N IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FOR MATRIX SIZE MD X ME,
T p A DIMENSION “b* 1S MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TG DATUM C
N 24 A "SD" AND "SE" ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
@b 0.35 DA 045 POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW
e i:00 BSC WHEN THERE IS AN CDD NUMBER OF SOLDER BALLS IN THE QUTER ROW "SD" OR "SE" = 0.
el 1.00 BSC
TorBse WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, "SD" = eD/2 AND "SE” = eE/2
sD L
SE 0.00 BSC "+ INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK, METALLIZED MARK INDENTATION
OR OTHER MEANS.
10, JEDEC SPECIFICATION NO. REF: MO-234E
002-15550 "B
S — V4 "/,
= 85 24K BGA (8 x6x1ZH) VAA024/ELA024/E2A024 $13E4M2 (PG-BGA-24)
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10 Pakage diagrams
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| eE] coo0Oo +—+—— 1
| v
i A
INDEX MARK I N E D ¢ B A \
w AN “PIN A1
doRNER L9\ : [B] Aﬁﬁ CORNER
TOP VIEW ST e
{(2X)
* BOTTOM VIEW
A Il | [#]o.20[c]
o e —— |
P -* S
\0.0(C
SIDE_VIEW [€] =BT
DIMENSIONS NOTES:
SYMBOL
MIN. NOM. MAX. 1. DIMENSICNING AND TOLERANCING METHODS PER ASME Y14,5M-1994,
A - - 1.00 2. ALL DIMENSIONS ARE IN MILLIMETERS.
Al 0.20 - - 3 BALL POSITION DESIGNATION PER JEPS5, SECTION 3, SPP-020.
D 8.00BSC
4. "e" REPRESENTS THE SOLDER BALL GRID PITCH.
E 8.00 BSC
o 00850 5. SYMBOL "MD" IS THE BALL MATRIX SIZE IN THE *D" DIRECTION
= To0BeC SYMBOL "ME” IS THE BALL MATRIX SIZE IN THE "E” DIRECTION.
MD s N IS THE NUMBER OF POPULATED SCLDER BALL POSITIONS FOR MATRIX SIZE MD X ME.
e - /8% DIMENSION "b* IS MEASURED AT THE MAXIMUM BALL DIAMETER IN A PLANE PARALLEL TG DATUM C.
N 24 /7\\ “SD” AND "SE” ARE MEASURED WITH RESPECT TO DATUMS A AND B AND DEFINE THE
b 0.35 040 045 POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW.
#E 100850 WHEN THERE IS AN ODD NUMBER OF SOLDER BALLS IN THE QUTER ROW "SD" OR "SE" = 0.
D 1.00 BSC
- Stomse WHEN THERE IS AN EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW, *SD" = eD/2 AND "SE* = 6E/2,
e 0 B 8 "+ INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS,
/é\ A1 CORNER TO BE IDENTIFIED BY CHAMFER, LASER OR INK MARK, METALLIZED MARK INDENTATION
OR OTHER MEANS
10. JEDEC SPECIFICATION NO. REF: NiA
002-22282 **
oA
& 86 24 BX BGA (8 x 8 x 1 mm) VAC024 13 5MiZ (PG-BGA-24)
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Aﬂ.. alozfc[~B
16 E-1[—A 9 @
HAA H!FI HA A
o p i€l
L LEL [ LTL: |
S O S
A )

t ¢ ST
l SEATING PLANE
Al @

WITH PLATING

SEATING PLANE
BASE METAL
DETALL B SECTION A-A
DIMENSIONS NOTES:
SYMBOL
MIN. NOM. | MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS
A 535 _ 265 2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M - 1994,
. - /A DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
Al 0.10 - 0.30 MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 0.15 mm PER
END. DIMENSION E1 DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION.
A2 2.05 - 2.55 INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 0.25 mm PER SIDE.
b 0.31 051 D AND E1 DIMENSIONS ARE DETERMINED AT DATUM H.
. - _ ATHE PACKAGE TOP MAY BE SMALLER THAN THE PACKAGE BOTTOM. DIMENSIONS
b1 0.27 = 0.48 D AND E1 ARE DETERMINED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, GATE BURRS AND INTERLEAD
¢ 0.20 - 0.33 FLASH, BUT INCLUSIVE OF ANY MISMATCH BETWEEN THE TOP AND BOTTOM OF
1 020 THE PLASTIC BODY.
i - 0.30 A\ DATUMS A AND B TO BE DETERMINED AT DATUM H.
D 10.30 BSC & "N" 1S THE MAXIMUM NUMBER OF TERMINAL POSITIONS FOR THE SPECIFIED
E PACKAGE LENGTH.
10.30 BSC THE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.10 TO
0.25 mm FROM THE LEAD TIP.
E1 7.50 BSC
A DIMENSION "b™ DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR
€ 1.27 BSC PROTRUSION SHALL BE 0.10 mm TOTAL IN EXCESS OF THE "b" DIMENSION AT
L 0.40 l _ | 1.27 MAXIMUM MATERIAL CONDITION. THE DAMBAR CAMNNOT BE LOCATED ON THE
. z LOWER RADIUS OF THE LEAD FOOT.
L1 1.40 REF A\ THIS CHAMFER FEATURE IS OPTIONAL. IF IT IS NOT PRESENT, THEN A PIN 1
2 IDENTIFIER MUST BE LOCATED WITHIN THE INDEX AREA INDICATED.
0.25BSC 10. LEAD COPLANARITY SHALL BE WITHIN 0.10 mm AS MEASURED FROM THE
16 SEATING PLANE.
h 0.25 - 0.75
Ll 0° - a°
1 5° - 158°
o2 0° - . 002-15547 *A

=] 87

Datasheet

16 5| SOIC (10.30 x 7.50 x 2.65 mm) S03016/SL3016/SS3016 FHEESME (PG-
DSO-16)
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SEATING PLANE |

(DATUM A) D2 —
' o} E@ ?MFH'E%_\ \ |
N | — 4 \_J & U U Nic L
y
T~ 22}2
L [E] £2
Pin 1 INDEX AREA /B\: )
/\
2x[S[o10[¢] rNﬂ {891 f]}, Q_—LK
1 2 |
2x[2]o.10]c] TOP_VIEW | ‘-—-)L‘—_—I|Lux :
. B~ [0 GclAE]
SEE DETAIL "A" (ND-1) XE‘A—I 0.05 @c|
[#Toa0]c] +
ASooEe 4

Al ZIDE_VIEW SEE DETAIL ‘B’
[ | A3
DETAIL "B” 5 4 B [y
DETAIL "A
DIMENSIONS m
SYMBOL
MIN. NOM. MAX. 1. ALL DIMENSIONS ARE IN MILLIMETERS.

e 1'2?:’50' 2. NIS THE TOTAL NUMBER OF TERMINALS.

NND . /A DIMENSION "b* APPLIES TO METALLIZED TERMINAL AND IS MEASURED
. — Py — BETWEEN 0.15 AND 0.30mm FROM TERMINAL TIP. IF THE TERMINAL HAS

: : : THE OPTIONAL RADIUS ON THE OTHER END OF THE TERMINAL, THE

b 0.35 040 0.45 DIMENSION "b* SHOULD NOT BE MEASURED IN THAT RADIUS AREA.
D2 3.90 4.00 414 /A ND REFERS TO THE NUMBER OF TERMINALS ON D SIDE.
E2 3.30 340 3.50 PIN #1 ID ON TOP WILL BE LOCATED WITHIN THE INDICATED ZONE.

D 6.00 BSC COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT SINK

E £.00 BSC SLUG AS WELL AS THE TERMINALS.
A‘:‘ E';g L.75 Eg: 7. JEDEC SPECIFICATION NO. REF. : N/A
A3 0.20 REF

K 0.20 -

002-15552 *A

& 88

8 5| B4 DFN (6.0 x 8.0 x 0.8 mm) WNH008 4.0 x 3.4 mm E-Pad (Sawn) $13E9MiZ

(PG-WSON-8)
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11 Ordering information

11 ITHER
TR S B TR A TR

S25HL
S25HS 512 T DP B H M 01 0

Packing type

0 =Tray

1=Tube
3=13"Tape & Reel

L= Model number

01=BGA/WSON 6 x8 mm, SOIC - 16 package
03=BGA 8x 8 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

M = 16-pin SOIC

N = 8-contact WSON 6 x 8 mm

B =24-ball 5x 5 BGA, 1.0 mm pitch

» Perfomance
DP =133 MHz SDR and 66 MHz DDR
DS = 166 MHz SDR and 83 MHz DDR
FA =166 MHz SDR and 102 MHz DDR

» Technology
T = 45-nm MIRRORBIT Process Technology
» Density
512=512Mb
01G=1Gb

» Device Family
S25HL 3.0 V SEMPER™ Flash Quad SPI
S25HS 1.8 V SEMPER™ Flash Quad SPI

2R
1. EEEhttps://www.infineon.cn/ _EHYEIRFEIRFMIU THEEZ 155,
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

11 Ordering information

11.1 BEMAHE — SR
=97 FI It M ES R SR VECE, BARSMHEENEL AT ENERAGHIRNEHNE
MARMAS,
& 97 BERAE — IREFHR
Product Spee |Packa |Tempe |Model |Packin |Product Package
family d ge rature |number| gtype |(x=Ppacking type) marking
opti |and range
on  materi
als
S25HL512T DP BH Y 01 0,3 S25HL512TDPBHIO1x  |25HL512TPIO1
S25HL512TDPBHVO1x | 25HL512TPV01
MH LV 01 0,19,3 |S25HL512TDPMHIO1x  |25HL512TPI01
S25HL512TDPMHVO1x | 25HL512TPV01
NH LV 01 0,19,3 |S25HL512TDPNHIOL1x |2HL512TPI01
S25HL512TDPNHVO01x  |2HL512TPVO1
FA BH Y 01 0,3 S25HL512TFABHI01x 25HL512TFI01
S25HL512TFABHV01x 25HL512TFVO01
MH LV 01 0,19,3 |S25HL512TFAMHIO1x 25HL512TFI01
S25HL512TFAMHVO1x | 25HL512TFV01
NH LV 01 0,19,3 |S25HL512TFANHIOLx 2HL512TFI01
S25HL512TFANHVO1x 2HL512TFVO1
S25HS512T DP BH Y 01 0,3 S25HS512TDPBHIO1x | 25HS512TPIO1
S25HS512TDPBHVO1x | 25HS512TPV01
MH Y 01 0,1Y,3 |S25HS512TDPMHIO1x 25HS512TPI01
S25HS512TDPMHVO01x | 25HS512TPV01
NH LV 01 0,19,3 |S25HS512TDPNHIO1x [2HS512TPI01
S25HS512TDPNHVO1x | 2HS512TPVO01
DS BH 01 0,3 S25HS512TDSBHVO01x | 25HS512TSV01
MH 01 0,3 S25HS512TDSMHVO01x | 25HS512TSV01
FA BH Y 01 0,3 S25HS512TFABHIO1x | 25HS512TFI01
S25HS512TFABHVO1x 25HS512TFV01
MH LV 01 0,19,3 |S25HS512TFAMHIO1x  [25HS512TFI01
S25HS512TFAMHVO01x | 25HS512TFV01
NH LV 01 0,19,3 |S25HS512TFANHIO1xX 2HS512TFI01
S25HS512TFANHVO1x 2HS512TFV01
S25HLO1GT DP BH Y 03 0,3 S25HLO1GTDPBHV03x | 25HLO1GTPVO3
S25HLO1GTDPBHIO3x |25HLO1GTPIO3
(REZETXR......)
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512 Mb/1 Gb SEMPER™ Flash

Quad SPI,1.8V/3.0V

11 Ordering information

®Ro7 () BRAS——RHEFR
Product Spee |Packa |Tempe |Model |Packin |Product Package
family d ge rature number | gtype |(x=Packingtype) marking
opti |and range
on  Imateri
als
MH I,V 01 0,17,3 |S25HLO1GTDPMHVO1x |25HLO1GTPVO1
S25HLO1GTDPMHIOL1x  |25HLO1GTPIO1
FA BH Y 03 0,3 S25HLO1GTFABHV03x 25HLO01GTFV03
S25HLO1GTFABHIO3x 25HLO01GTFIO3
MH Y 01 0,1Y,3 |S25HLO1GTFAMHIO1x 25HLO1GTFIO1
S25HLO01GTFAMHVO1x  |25HLO1GTFVO1
S25HS01GT DP BH I,V 03 0,3 S25HS01GTDPBHIO3x | 25HS01GTPIO3
S25HS01GTDPBHVO03x | 25HS01GTPVO3
MH I,V 01 0,1%7,3 |S25HSO01GTDPMHIO1x  |25HS01GTPIO1
S25HS01GTDPMHVO1x |25HS01GTPVO1
S25HS01GT FA BH Y 03 0,3 S25HSO01GTFABHIO3x 25HS01GTFIO3
S25HS01GTFABHV03x 25HS01GTFVO3
MH I,V 01 0,1%,3 |S25HSO01GTFAMHIO1x 25HS01GTFI01
S25HS01GTFAMHVO01x | 25HS01GTFV01

1) BRREEAR.
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

11 Ordering information

11.2 BUES — 5FELK/AEC-Q100

& 985N T FF &R ELR/AEC-QL00 INEH T HIM EMRINECE, ZRFKHEFHGHATMEN. NE

WINMFEASHN T AMH THREMEENAS, 59T MNEERR.
X9 AEC-Q100 k= mri A =S HUERRR (PPAP) 2¥%

RTFEERS
AEC-Q100 k™= mMEIEHIERATE RS 1S0/TS-16949 HIEK,

ISO/TS-16949 tr/ERYIHEiHN FHEF M e S PPAP &AM AEC-Q100 ™Mo, 3E

SHFARBERS 1SO/TS-16949 trERIREIIRN A, FHITEREARE PPAP 2509 AEC-Q100 K™ Fo

%98 BHAS — ["ERIAEC-QL00
Product family| spee |Packa |Tempe |Model |Packin |Orderingpartnumber |Package
d geand |rature [number | gtype |(x=packingtype) marking
opti |materi |range
on als
S25HL512T DP BH AV B, M 01 0,3 S25HL512TDPBHAO1X 25HL512TPAO1
S25HL512TDPBHBO1x |25HL512TPB01
S25HL512TDPBHMO1x | 25HL512TPMO1
MH AV B,M |01 0,1/,3 |S25HL512TDPMHAOLx |25HL512TPAOL
S25HL512TDPMHBO1x | 25HL512TPBO1
S25HL512TDPMHMO1x | 25HL512TPMO1
NH AV, B,M |01 0,1/,3 [S25HL512TDPNHAOLx  [2HL512TPAQL
S25HL512TDPNHBO1x |2HL512TPBO1
S25HL512TDPNHMO01x |2HL512TPMO1
FA |BH AV B,M |01 0,3 S25HL512TFABHAOIX  |25HL512TFAO1
S25HL512TFABHBO1x |25HL512TFBO1
S25HL512TFABHMO1x 25HL512TFMO01
MH AU B,M |01 0,1/,3 |S25HL512TFAMHAOLx  |25HL512TFAQL
S25HL512TFAMHBO01x 25HL512TFBO1
S25HL512TFAMHMO1x | 25HL512TFMO1
NH AV, B,M |01 0,1/,3 [S25HL512TFANHAOIX  |2HL512TFAO1
S25HL512TFANHBO1x 2HL512TFBO1
S25HL512TFANHMO1x | 2HL512TFMO01
S25HS512T DP BH AV B,M |01 0,3 S25HS512TDPBHAO01x | 25HS512TPAO1
S25HS512TDPBHBO1x |25HS512TPBO1
S25HS512TDPBHMO1x | 25HS512TPMO1
MH AU B,M |01 0,1/,3 |S25HS512TDPMHAOLX |25HS512TPAOL
S25HS512TDPMHBO1x | 25HS512TPBO1
(RBELTR......)
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

11 Ordering information

Fos (8) BRAS - "ER/AEC-QL00
Product family| spee |Packa |Tempe |Model |Packin |Orderingpartnumber |Package
d geand |rature [number|gtype |(x=packingtype) marking
opti |materi |range
on als
S25HS512TDPMHMO1x | 25HS512TPMO1
NH AU B M |01 0,1/,3 |S25HS512TDPNHAQLX |2HS512TPAOL
S25HS512TDPNHBO1x |2HS512TPBO1
S25HS512TDPNHMO1x | 2HS512TPMO1
FA BH AV B, M 01 0,3 S25HS512TFABHAO1xX 25HS512TFA01
S25HS512TFABHBO1x | 25HS512TFBO1
S25HS512TFABHMO1x | 25HS512TFMO1
S25HS512T FA MH A), B, M 01 0,17,3 S25HS512TFAMHAO1x | 25HS512TFAO1
S25HS512TFAMHBO1x | 25HS512TFBO1
S25HS512TFAMHMO1x | 25HS512TFMO1
NH AU B M |01 0,1/,3 |S25HS512TFANHAOLx | 2HS512TFAOL
S25HS512TFANHBO1x 2HS512TFBO1
S25HS512TFANHMO1x | 2HS512TFMO01
S25HLO1GT DP BH A, B,M |03 0,3 S25HLO1GTDPBHAO3x |25HLO1GTPAO3
S25HLO01GTDPBHBO3x [25HLO1GTPBO3
S25HLO1GTDPBHMO3x |25HLO1GTPMO3
MH A,B,M |01 0,17,3 |S25HLO1GTDPMHAO1x |25HLO1GTPAO1
S25HL01GTDPMHBO1x |25HLO1GTPBO1
S25HLO1GTDPMHMO1x |25HLO1GTPMO1
FA BH A, B,M |03 0,3 S25HLO01GTFABHAO3X 25HLO1GTFAO03
S25HLO1GTFABHBO3 25HLO01GTFBO3
X
S25HLO1GTFABHMO03x |25HLO1GTFMO3
MH A B,M |01 0,19,3 S25HLO1GTFAMHAO1x | 25HLO1GTFAO1
S25HL01GTFAMHBO1x |25HLO1GTFBO1
S25HLO1GTFAMHMO1x |25HLO1GTFMO1
S25HS01GT DP BH A,B,M |03 0,3 S25HS01GTDPBHAO3x | 25HS01GTPAO3
S25HS01GTDPBHBO3x |25HS01GTPBO3
S25HS01GTDPBHMO3x | 25HS01GTPMO03
MH A B,M |01 0,19,3 S25HS01GTDPMHAO1x |25HS01GTPAO1
S25HS01GTDPMHBO1x |25HS01GTPBO1
S25HS01GTDPMHMO1x |25HS01GTPMO1
(RBELTR......)
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512 Mb/1 Gb SEMPER™ Flash
Quad SPI,1.8V/3.0V

11 Ordering information

Fos (8) BRAS - "ER/AEC-QL00
Product family| spee |Packa |Tempe |Model |Packin |Orderingpartnumber |Package
d geand |rature [number|gtype |(x=packingtype) marking
opti |materi [range
on als
FA BH A,B,M |03 0,3 S25HS01GTFABHAO3x 25HS01GTFAO03
S25HS01GTFABHBO3x |25HS01GTFBO3
S25HSO01GTFABHMO3x | 25HS01GTFMO03
MH A,B,M |01 0,17,3 |S25HSO01GTFAMHAO1x |25HS01GTFAOL
S25HS01GTFAMHBO1x |25HS01GTFBO1
S25HSO01GTFAMHMO1x | 25HS01GTFMO1

1) BRREEAR
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512 Mb/1 Gb SEMPER™ Flash ( H
Quad SPI1,1.8V/3.0V Inflneon '

Revision history

ZiTicR

Document revision Date Description of changes

*P 2019-06-04 Finalizing document for S25HS512T devices.
*Q 2019-06-21 Finalizing document for S25HL512T devices.
*R 2019-07-03 Finalizing document for S25HLO1GT devices.

*S 2019-09-13 Updated Transaction table

Updated 4-4-4 transaction table

Updated Table 83

Updated Ordering information

Updated Valid combinations — standard grade
Updated Table 97

Removed table “Valid Combinations — Standard
Grade (In Production)”.

Updated Valid combinations — automotive grade/
AEC-Q100

Updated Table 98
Removed “Valid Combinations — Automotive Grade/
AEC-Q100 (In Production)”.

*T 2019-11-26 Finalizing document for S25HS01GT devices.

*U 2019-12-20 Updated Features

Updated Data protection schemes
Updated Legacy block protection

(LBP) Updated Configuration

protection Updated Table 23

Updated Device identification

Updated JEDEC SFDP Rev D:

Updated JEDEC SFDP Rev D headertable
Updated Table 91

Updated JEDEC SFDP Rev D parameter table
Updated Table 93

*V 2019-01-29 Updated Transaction table

Updated 1-1-1 transaction table

Updated Table 79

Updated to new template.

*W 2020-03-23 Updated Electrical characteristics
Updated Latchup characteristics
Updated Table 87.

Completing Sunset Review.
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Revision history

Document revision Date Description of changes

*X 2020-04-22 Updated Features

Updated Error detection and correction
Updated ECC error reporting

Updated ECC data unit status (EDUS)
Updated Table 15

Updated Registers

Updated Configuration register 2 (CFR2x)
Updated Table 54

Updated ECC status register (ECSV)

Updated Table 61

Updated Device identification

Updated JEDEC SFDP Rev D

Updated JEDEC SFDP Rev D headertable
Updated Table 91

Updated JEDEC SFDP Rev D parameter table
Updated Table 93

*Y 2020-12-01 Updated Features

Updated Read

Updated Read memory array transactions
Updated Read SDR and DDR quad I/O transaction
Updated description.

Updated Read QPI SDR and DDR transaction
Updated description

Updated Read memory array related registers and
transactions

Updated Table 61

Updated Data learning pattern (DLP)
Updated description

Updated Registers

Updated Configuration register 3 (CFR3x)
Updated Table 56

Updated ECC address trap register (EATV)
Updated Table 62

Updated Advanced sector protection register (ASPO)
Updated Table 64.

Updated Device identification

Updated JEDEC SFDP Rev D

Updated JEDEC SFDP Rev D parameter
table Updated Table 92

Updated Sector map parameter table notes
Updated description

Updated Table 93
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Revision history

Document revision Date Description of changes

*Z 2021-10-18 Updated Electrical characteristics
Updated Thermal resistance

Updated Table 85

Updated DC characteristics

Updated DC characteristics (all temperature ranges)
Updated Table 88

Updated Timing characteristics
Updated Table 90

Updated Device identification

Updated JEDEC SFDP Rev D

Updated JEDEC SFDP Rev D parameter
table Updated Table 92

Migrated to Infineon template.
Completing Sunset Review.

AA 2022-01-18 Updated Address space maps
Updated JEDEC JESD216 serial flash discoverable
parameters (SFDP) space

Updated Table 12 (Replaced JESD216C with
JESD216D).

Updated Features

Updated Read

Updated Read identification transactions
Updated Read device identification transaction
Replaced CFR3V[1:0] with CFR3V[7:6].
Updated Timing characteristics

Updated Table 90

Updated Device identification

Updated JEDEC SFDP Rev D

Updated JEDEC SFDP Rev D parameter table
Updated Table 92

AB 2022-12-08 Updated Features

Updated Write

Added Enter 4 byte address mode

Added Exit 4 byte address mode

Updated Write transactions related registers and
transactions

Updated Table 38

Updated Electrical characteristics
Updated AC test conditions
Updated Table 89

Updated Timing characteristics
Updated Table 90

Completing Sunset Review.
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Revision history

Document revision Date Description of changes
AC 2023-03-02 Updated Features
Updated description

Updated Features

Updated Error detection and correction
Updated ECC error reporting

Updated ECC status register (ECSV)
Updated description

Updated ECC error address trap (EATV)
Updated description

Updated ECC error detection counter (ECTV)
Updated description

Updated Data protection schemes
Updated Legacy block protection

(LBP) Updated Configuration

protection Updated description

Updated Reset

Updated description

Updated JEDEC serial flash reset signaling protocol

Replaced “CS# signaling reset” with “JEDEC serial
flash reset signaling protocol” in heading.

Updated description.

Updated Figure 63 (Updated caption only).
Updated Reset behavior

Updated Table 44

Updated Power modes

Updated Deep power down (DPD) mode
Updated Enter DPD

Updated description

Updated Registers

Updated Status register 1 (STR1x)
Updated Note 24 referred in Table 47
Updated Status register 2 (STR2x)
Updated Note 25 referred in Table 50
Updated Transaction table
Updated 4-4-4 transaction table
Updated Table 83

Updated Timing characteristics
Updated Table 90

Updated to new template.

AD 2023-12-18 Updated Figure 19

Updated Figure 35

Updated Figure 85

Updated Table 98
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Document revision Date Description of changes

AE 2024-03-25 Updated “Data integrity” under Features.

Updated “Packages” under Features.

Updated “Program/erase (PE) endurance - high
endurance (256 KB sectors)” under Data integrity.
Updated waveform in QUAD output read SPI (QOR,
1S-15-4S).

Updated Table 57, Table 88, Table 90, and Table 92.
AF 2024-06-25 Removed 256 Mb device from datasheet.

S25HL256T and S25HS256T created separate
datasheet.

AG 2025-07-17 Template update; footnotes number updated.
Footnotes added in Table 97 and Table 98.
Updated the values of tsy and tupin Table 90.
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