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1. M4

NXP $24th) MCU B =Fh7735L3 EEPROM fIh8E, —MNEFEFEILA EEPROM,
70 KEA64, B4 256 BEEPROM, LS 2E AL A Flash, BitSE2MRRE. £ -fA%
E{# A 4SCI EEPROM Ihée, &N KEAS 1 KEA128, i S E2EH, BHSEt A
Flash, 34F T EEPROM LI HYFISMAAB N A F 4524l EEPROM # Flash, B=Fh7 521
FAE 45231 EEPROM IhgE, #N0 S32K1xx, F=Fh7AxML S ERHE Flash FEHT
EEPROM S2I[A9ZASMEAD

AR FAEITTEAN 2 S32K1xx EEPROM TheesEMF Ak, S32K1xx EEPROM 4. 2
R _E R Flash £ &85 &80 EC & A EHL EEPROM,

FRARAELHRINTASERRFMAES, FS 1 S32K1xx Reference Manual
#1 Datasheet,

2.S32K1xx£%FIMCURY EEPROM #2128

2.1 S32K1xxZ&FIMCU EEPROMIZ L TH RE 4514

S32K1xx EEPROM EHH L HINEE, B1F:
AFEER %4 EEPROM ByIREhER 14
B2 {I: EEPROM(E-Flash)it xHIEIE B s N 2] FlexRAM

SEE EEEM FIeRAM HEERIER, o5 RALI4) EEPROM SEigfE; H3R1ER
¥&: 8bit, 16bit #0 32bit

SN BEEHBUES A FlexRAM g%, ICROBIEBFIED 2| EEPROM )
S#1EEE: 8bit, 16bit 0 32bit

o FAERERENA R ik EEPROM T M, ESBSRENERER
o ZIFREEI

MAFHRESAER - EHEZAISADESE BEEZHIRNEX.
o EEAELEFTRF/ENEX

B 150M #9143 A S32K1xx FRFIFN Kinetis &% MCU EEPROM
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2.2 P-Flash D-FlashfIEEPROMAY X< &

FTFC Corel
- N
Status and Control RAM R FlexRAM (%, | CSEc
L Registers AES-128 (FTFC Core) Program Flash| [EEPROM-backup) | (SRAM/EEERAM) >' i || PRAM
(Host Interface) EEPROM backup for KEYs*)
———————— )
To Peripheral Bridge
and Interrupt
Flash Controller PRAM Controller
*Crypto KEYs location is unaddressable
To iIPU

N EELIAEERRS o, FlexNVM T | F¥E EEPROM %+ Flash (E-Flash) #0 D-Flash;
% CSEc {#gERfy, EEPROM u‘ééﬁﬁ“" [E it EEPROM & Y #3428 A F#%i% CSEc Y
Key, LtEf, EEPROM g9%i#E R #E18id FlexRAM #1715 34(0), CSEc #Y Key Rgei@id
PRAM #1514,

2.3 S32K1xxZ&%IMCU EEPROM T {EEEE

S32K1xx EEPROM H§ RAM #&# (FlexRAM) | E-Flash #E5#1 EEPROM JR7S#H]1 =B 4>
YA . N2 2 A EEPROM IM4E/S, FlexRAM 555 43515 EEPROM HIN7E; E-Flash 3544
HIE& {7 fFfi% EEPROM BN TF. £HXF S32K11x 5] MCU Ay EEPROM fyK/NRH 0K
5 2K; S32K14x #%fy MCU J EEPROM FyK/NR A OK 5 4K,  RIIX A K/NI N B k2
FlexRAM By K/)v, FlexRAM b3tz (8] 2 A P15 [a] Fr 5 EEPROM £3ERIM 77 . ZHiAi]
EEPROM Hf, EEPROM RSV IREREIRFIGEIEABIRICE &N, FHEE{EA E-flash iy
FlexNVM YR LM 3iE A . J@id 55 FH K 3R E-flash AT/ & EEPROM B &4y, o1&
S32K1xx EEPROM LI BB R = 69Tt A, EEPROM RS 72 05 3B M EEPROM
#ME| E-Flash fh, Hrp 32 iy AT 7EE0E, HAth 40 AL X FAERAMUE, RS EFEBRR
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FR. BIRICRMBNERESATERL, XEKEWR EEPROM FyRENMIEMARHKI0]
i3, WAZEHIELCR. XEHTRIBERNHNEIEE, NMiZs EEPROM BER %,

Y FlexNVM EC & 4124l EEPROM Y, EA#IEE| FlexRAM B, =& FHEHIAY
EEPROM X R Gk JRi2HTH) EEPROM £#E, 3 INTEMAA 77 A EHRIC K AR EEPROM
B, RIEFE, =AY EEPROM LR S o[IR FI4EHIAY EEPROM & B X P IE EHIEER A
BX (UERRERH) MERERNBEX.

Y EEPROM Y& BXEIE#E, REEZIRERIANEERX L EEPROM 19iEF
IR Z TR F2 L BTk A EEPROM &M BEX . YBEXEFISEMA, BRIBEIELE
EEPROM & B X Fr1C AEER, FRIFHIEBIRTS,

2.4 S32K1xxZ 5MCU EEPROM {EFXEHI

S32K1xx B /NI f9IN7EEe, P-Flash %0 FlexXNVM £, P-Flash S7Z& R F1E
5, BEthoBTEFEEERIE. FlexXNVM #EiR2— N BB NFER, o BEFINI AT
=2[8] (D-Flash) , the] F{EX#Fi&$ll EEPROM IfigE (E-Flash) HI&MB7FEsS, IFENA

PAN
| o

NOTE

KX FH/EEEPROM& 1) 17£28 (E-Flash) AYFIexXNVMEBFR A D-
Flash, D-Flashi@® B T17fik#dE, (B2 5P-Flash—#f, D-Flash
KPR LT BT FEIES
TEIEZR7T S32K1xx &% MCU Memory map, H™, S32Kixx 3%l MCU g4 P-Flash g3
IR EEBE M 0x0000_0000 7461, AEE-SAY S32K1xx MCU Ry P-Flash X/NB AT ZE 71,
D-Flash 92 ia b 31EERZ M 0x1000_0000 FFi5H9., FlexRAM HyFS ifHb ik ERZ M 0x1400_0000
FFHRaY.
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Program Flash FlexRAM
0000_000p S32K116 S32K118 S32K142 SIZK144 SI2K14E S48 1400 0000 $32K116 SIZK118 SIK142 SI2K144  S32K146 SIZK148
128K8 ‘ ' ‘ 1400 o7cF | 2kB || 2xB || T ||
0001_FFFF | 256K8 ‘ 256K8 | | ‘ "438.3”0 -t | 8 KB 4KB 4KB
0003_FEFF. _——— 5128 ‘ 1400_107F e
1400_OFFF
1400_ 1000 . 1
Fl kg aip s ATE & - 3 . - - EENEE.. . —-—.Im—_\' Lremeae=
PPIE e rrem | = 1400_107F CSE_PRAM
vnnd SRAM_L
IFFE_0000 _ S32K116 S32K118 $32K142 S32K144 S32K146 S32K148
000F_FFFF il s B I R L e L T L O L e e
1FFF_8000
T e e i e o 5 e 128K
i I 1FFF_C000 R 32K 84K
QU_EFFF. ~emmmmmeae IFFFFCO0 16K
FlexNVM 155E £ErE._ L e e e
1000_0000 S32K116 S32K118 S32K142 sszxm S32K146  S32K148 2000_0000 14K 22K 12K
IOW_7FFF .....Y.@...I I.;@: ) 7 04'(8 M I ’ % 2000_2FFE_ _ N Heee—— 20K 60K 124K
1000_FFFF |77, || 4asKB 2000 JTFF =~ “—
1007 0000 2000 57FF aironemcom.
—me——eee o= [»»-,,] 2000_6FFF ehootteeeet s i—"
'wr.‘FFF : Ry T 5 m ZW_EFFF E S e Sr—
2001_EFFF . o o = —
SRAM_U

S32K148 EEHEFST =

H b FlexXNVM =ik 5 448 kB 9 P-Flash ZE[@—4> partion, 3.1.1.2 T4 E B ik 71X
LT RSB K A S32K1xx £ FlexNVM BR&f 5 A< [E] EEPROM BEEMS X,

2.4.1 EEPROM#ICSEcE&52% 1k

T B2 S32K144JEEPROMFICSECE #2441 B A f# FIEEPROMINBE Y A 77
D AERL

r-—--—---- - - --- - -—-—/ - -7 -7 - = A
| | FlexMemory Blocks
| e v K
| I | I
| I | I
| ! I Traditional !
| ! | RAM !
| P-Flash I D-Flash | 4KB I
I I
| 512 KB | 64 KB I |
' | : |
' | |
| | | |
l | J'_ |
e o oo o o e _|_ ________
Flash Memory Blocks I :
b e e e o e e e e e e e — — — -
ZEENTERS B!
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e 64kB FlexNVM T] F3{E P-Flash 5§ D-Flash, B[} FlexNVM o] B FREFxFiEFE., 1R
Fi{E P-Flash, E3F FlexNVM o] %77, Ht, TSR TR,

e 4 kB FlexRAM T T {%% A9 SRAM, {EEA&E SRAM F#EHF ECC, FHIIU flash
YR SR IS 1T

e MHTX/ZF EEPROM #1#], A FlexNVM #7>E2 4 D-Flash 3j8], H & EEPROM R

SHNFETREF, BRBE. LE, FlexNVM B4 45145 datasheet A5 EHY P-
Flash Ff&=3 F94F 148 E

2.4.2 R{EEEEEPROM

TEZ R FES32K144JEEPROMM N 50 Fi -

Chapter 36 Flash Memory Module (FTFC)

CSEc Disable
Analog Block (without CSEc, remove the PRAM)

1 re.
partﬁfon i

2 x 256 KB
(128-bit interleaved)

X—
;arlgtﬁ?on -

1x 64 KB - i Il esK8
(64-bit non-interleaved) | 48kB |! EFlash

32 KB E Flash
E Flash

4 KB
EERAM EERAM EERAM

DEPART configuration command

ZERENTERAEE

o TEULEZE T, 32/48/64 KB fy FlexNVM FA{k E-Flash (EEPROM &43) , R4
32/16/0 KB F{E D-Flash,

o E-Flash R#EFTREFRE . BIEARLTERIEAATREEAELREF.
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o EEPROM £UEAYEATHREUAIE NEBfE A 4 kB EERAM T3 fif = ja) @1 8/16/32 ALt 171/
18,

2.4.3 EEPROMFICSEcER{E &L

T EZ2S32K1449EEPROMAICSECERERE BT A A 70 70

Chapter 36 Flash Memory Module (FTFC)

CSEc Enabled
Analog Block (without CSEc, remove the PRAM)

00—

pamat?un >

2 x 256 KB
(128-bit interleaved)

X—=

part?t?on_"

1x64 KB

(64-bit non-interleaved) E Flash

Y—»

4KB 4 KB
EERAM

E
123%3 123%93

DEPART configuration command

ZEENTERFAEH:

o TEUFECE, 32/48/64 KB 4 FlexNVM A {E E-Flash (EEPROM &4 #1258 17 4E) |
32/16/0 KB Fi{E D-Flash,

o E-Flash R#TRFRE . BIBARLTEZBIEAATREREFELLAR.

o X} EEPROM MR EEA S NIREES R 8E(F A 3.5 kB EERAM 7 %= [8)1@ 13 8/16/32
At fTiAe] . Xt Key FYSRBUAI S NIE(EES R 8B A 128B A9 PRAM #173/00),

o ZfEM CSEc IheE, @JUZM EEPROM, [ CSEc ZARTF# E-Flash i1,
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e CSEc {#4E#1 CSEc'Key X/\E'FH PRGPART 444541, 1RIE Key B9A/)\, M EEPRAM
SEEMMIIAEREE (TR X% 1-5 4 Keys, RAM 128B; 1-10 4 Keys, RAM 256B; 1-20
4~ Keys, RAM 512B), Rl& %% M 512B #7277 % M EEPROM N{E AFIKHY
3.5KB EERAM #17i5/8], #1147 CSEC #1ERT, WEREELFH,

2.5 S32K1xx%5IMCU EEPROM BB I E=EM

S32K1xXX RIFIFZ AR ANGFEE X, EEPROM £iBHEEM AT &4 EEPROM %
ERY E-flash FiEss B E S R U RIEMN . XA1FA A7 EEPROM HRFR/NFEREGZ
B F T .

AR RIRIEI AT EX R GHH Y] EEPROM AfFEAERL

1. EEPRAM X\ - i‘_%ﬁﬁ%ﬁﬁ%‘% EEPROM #IEHI A A/, T S32K14x, =&
EEPROM K/NR&EZ 03 4 kB, ¥FF S32K11x RgEE 03 2 kB,

2. FlexNVM X - Ih5#E X FlexNVM F{E D-Flash 1 f8¥E EEPROM &R 7F (E-
Flash) #9K/)v. @NR{EH EEPROM, N A4 FlexNVM B9 ZE /) 32 kB (S32K14x)
5 24 kB (S32K11x) 7ECA E-Flash, 47 it EEPROM KSR AMERFw, PAE
™ FlexNVM £ o] FH1E E-Flash, FlexEVM §9{# A& 5 EEPROM &R FEA/NF
EEPRAM X/NZ IR R Z M. B X FlexNVM TfEMHSENFAEE, 1SR
S32K1xx datasheet,

3. S32K1xxZ 5IMCU EEPROM{E ¥R

3.1 S32K1xx SDKH flashIR zh 2H {41 FHi¥ R

1 2.2 5[40 P-Flash, D-Flash #1 EEPROM &R/ F FTFC &R, T S32K1xx SDK £
flash AHE M FTFC MECEMIRIE APl REL. TEHFANRIZAHHER.

3.1.1 S32K1xx SDKH flashZA {4 EC &

A E (Component Inspector) # flash 20 {419 & 14 (Properites)ic & 53R E a0 T~ -

10
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% Component Inspector - Flash1 23 % Com ponents Library

Properties . Methods

Component name  |[Flashl

Device FTFC v
Component version  532K144_SDEDN

Configurations . Shared components

Configurations list - +

# Configuration PFlash base address  PFlash size DFlash base address  FlexRamn base address  Callback
0 i Flash1_InitConfigl Cx00000000 OB0000 Ox 10000000 (14000000 MULL_CALLBACK |

e

#eFc & (Configurations)—4=/, AATINEEMN TS
Component name

Device FTFC W
Component version  532K144_5DKD1

Configurations . Shared components

Configurations list - +

# Configuration PFlash base address  PFlash size DFlash base address  FlexRarmn base address  Callback
0 Flash1_InitConfigd 00000000 (30000 (10000000 (14000000 MULL_CALLBACK

Configuration list: Fi /o] it + /" SR INASE— o & M BT
Configuration: EX Flash ¥ EBXMNETESR, BRUBETER.

PFlash base address: #g P-Flash g9 ag#that; M 2.4 F50J40: S32K1xx %% MCU A9 P-
Flash g9xC g6 b4k #F 2 M 0x0000_0000 FF a6 HY .

PFlash size: #g P-Flash g3.X/)\; AEEISHY S32K1xx MCU #y P-Flash X/ NBFr =5,
BAERBEAR S MCU #TRBIZEBET.

DFlash base address: Fg D-Flash gyfcigihil; M 2.4 of40: S32K1xx %%l MCU §3 D-
Flash Ay 45 b3k #BZ A 0x1000_0000 FFi5HY .

FlexRam base address: #g FlexRAM fy#ciatbiit; M 2.4 oJ40: S32K1xx &%l MCU B
FlexRAM gy 46t HiE # 2 M 0x1400_0000 FFEAHY .

Callback: #5315 Flash #{Eap< e ARMNEIFRE, ZRHERZAFPTETEX, B
FEHCKU. RAREH,

11
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3.1.2 S32K1xx SDKHflashZB{4A9APIi5 BH

7E S32K1xx SDK K9 flash 4844 R4 T FTFC BRI BAIRS BT API S, Heptt
BT APl BETREM T

+ 88 Flash1:flash
H FLASH_DRV_lnit
H FLASH_DRV_GetPFlashProtection
[H FLASH_DRV_SetPFlashProtection
M FLASH_DRV_GetSecurityState
H FLASH_DRV_SecurityBypass
H FLASH_DRV_EraseAllBlock
[Hl FLASH_DRV_VerifyAllBlock
M FLASH_DRV_EraseSector
T FLASH_DRV VerifySection
H FLASH_DRV_EraseSuspend
M| FLASH_DRV_EraseResume
Il FLASH_DRV ReadOnce
[ FLASH_DRV_ProgramOnce
[H FLASH_DRV_Program
M FLASH_DRV_ProgramCheck
H| FLASH_DRV_CheckSum
A FLASH_DRV_ProgramSection
H FLASH_DRV_EraseBlock
M FLASH_DRV VerifyBlock
H FLASH_DRV_GetEERAMProtection
A FLASH_DRV_SetEERAMProtection
[H FLASH_DRV_SetFlexRamFunction
M FLASH_DRV_EEEWTrite
H FLASH_DRV_DEFlashPartition

15 EEPROM 2 {EARSE M BN T
FLASH_DRV_Init(): Flash #7841k AP| E, 1548 /SE BV Flash 185,
FLASH_DRV_DEFlashPartition(): X} D-Flash #7490 X, BEAKMATIESN 3.2 15;
FLASH DRV_GetEERAMProtection(): %£EU 2 B] FlexRAM HyHFLE EEPROM ER4 52 Z|
RIBTRBRIRIENRIP . 5 protectStatus JR[E] EEPROM RIFFFE AL RIE. FMIx
R fRIFIRZS 4 EEPROM EfEHER 18, RIRAMALLX KT EEPROM R EHIIXE. &S

BWALY T EEPROM St X35, fikib K, protectStatus A5 — bit 5 0: X
X E|fRIP, protectStatus FYFE— bit 4 1: It KR ZRIF;

FLASH_DRV_SetEERAMProtection(): & E FlexRAM [IRLE EEPROM 234> 5| 4572
FIERRIEIENRIP, RIEE5 FLASH DRV_GetEERAMProtection()—2%;

12
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FLASH DRV _SetFlexRamFunction(): 1% & FlexRAM f9Ih8E, BEAMATIES 33T
FlexRAM BYIH&E

FLASH_DRV_EEEWrite(): @i FlexRAM ¥ EEPROM E#E., 1ZKEHE U TR

MR E —MES destination #iiikE 32bit X3, FHEE=/FS AT 32bit A
4Byte, FBA4 U 32bit BB NK#IE A

WMRE M5 destination #iiik 2 16bit X3, FHE =S KT 16bit B]
2Byte, BR4 1Y 16bit B85 A5 #E A

MR E — NS destination #itE 8bit X, FEHE=1S KT 8hit A
1Byte, FPAIX 8bit (9B NK#KIE A

IR EEPROM #iX B AIRBER, =/ % destination it AZE 32bit Xf
3%, HEE=NESDIE 4 Bk

3.2 S32K1xxZ%IMCU EEPROM 4 X ¥

B{£ A EEPROM Ih8E, @ 7axf FlexNVM R AF#H T X, 72X

REFRSYEER

% /> EEPROM N EZF UL KEFE % ) FlexNVM k%43 EEPROM B[ E-Flash, FlexNVM &—

EE273:00s)

X<, HATEE EEPROM, X4 FHTXf EEPROM g9E~5#1R) E-Flash fyK

/N EEPROM B R/NHTTHRTE . XN SHHEREE] FlexNVM fI5HRAE ., B TXE—
ESRMFHENE, ARAERENENEGRARFRIFTERAT—ROX., AR KHSZ
87, FlexNVM #0 D-Flash IFR(Nonvolatile information register) A 24t FIEBRIRTS, BINAET

HmET, BIRENDPXBAE—D.

NOTE

RN ERBEHITRDX . MREFXIFlexNVMEFTHX, 0
EXNBIEREMWER, FHEBLERIEEEPROMIR G IR

B#E.
NOTE
MR ZFW AR, N9 X588, EEPROMEIEFIEEPROM

NEEFEBEH¥EKR. H{FEHEEPROM, FEE& ELthEAZEM
(security)i, sRZUEINE ST 2$A (backdoor key), iZ/a1 1% A
AFIRNZEAZE MM AT ITHEEIEER(mass erased) Y 7775, R

13
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FE MREMAMERER, WAERIEEEPROMMER G, #*
fE A EERR B HF & /B AICSECEMTTDBC_AUTHE <,

3.2.1 S32K1xx%%|MCU EEPROM% X #5 4

DXL ¥ FlexNVM 43E( A4 D-Flash, E-Flash s fEmI4B4, H ¥ FlexRAM, &
XIEMES, 1FSH S32K1xx’s reference manual, THRBR 7 DX BN SEL

® 1 PRGSTH

FCCOB Number FCCOB Contents [7:0]
0 0x80 (PGMPART)
1 CSEc Key Size
2 SFE

FlexRAM load during reset option (only bit 0 used):
0 - FlexRAM loaded with valid EEPROM data during reset sequence

1- FlexBAM not loaded during reset sequence

4 EEPROM Data Set Size Code
5 FlexNVM Partition Code

3211 RG9S

Xt D-Flash 9 K12 Ear £ @it BL B FTFC #k 8 FCCOB FFR %M. MFHXH4,
BEATBEC
e FCCOBO EXTFrEH <. 0x80 F’x PGMPART 5% (" XK&H%) .
e FCCOB1 # FCCOB2 FiF CSEc BC&E . 7& AN5401 (CSEc Z&1&EEk) FIRANBT X
PMANSE, WR{X{EH EEPROM Ihag, XM MEETRIRE A 0x00,

e FCCOB3 ({X{# M bit0) AZE FlexRAM 2 & EE (g% EEPROM ##E. RI%
A7EE (0x00) |, M| FlexRAM ZEE fHA[8] Bahfing EEPROM f9%i3E. aRE 1
(0x01) , M FlexRAM ZEE L HA[E] A~ iN% EEPROM I%i#E, XEBKREEMNEERE
A1EG RAM =17, EZIAH flash 28449 FlexRAM_Set() APl £ EC & FlIexRAM A
IE'% EEPROM = [Ri®E EEPROM Thek., B MRA T wIE/BanASE, o MIFHE
ERY 0x01; EBEFER TRE A 0x00,

o FCCOB4 37~ EEPROM ##E K/, 1R¥E FIexRAM K/, ILIRTIR B RN AR AIE.
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Z# 2 EEPROM data size

EEERAMSIZE value (FCCOB4[3:0])

EEPROM data size (Bytes)

OxF 0
0x31 2K
0x22 4K

1. S32K11x {XH 2KB fyH 1 FlexRAM

2 . S32k14x 1XF 4KB 9F M Flex RAM

NOTE

LFlexNVM4> X 01515 B 4 ZLEEPROM# /£, EEPROMEIE K
INATE B 50 (BIFIexNVMEZ B 11X A {ED-Flash) .

o FCCOBS f5-anfal e #iiE (N7 (D-Flash) F04%#l EEPROM & f7fif=s (E-Flash) =
B4 5> FlexXNVM #5E5R, ILIETHE ARME, BEBURT FlexNVM X/, TRERT

REMVECE.

% 3 32K FlexNVM(S32K11x) 4>X

FlexNVM Partition Code Data flash Size (Kbytes) EEPROM-backup Size (Kbytes)
(FCCOB5[3:0])
0x0 32 0
0x3 0 32
0x8 0 32
0x9 8 24
0xB 32 0

%< 4 64K FlexNVM(S32K142/4/6) 4r[X

FlexNVM Partition Code DEPART
(FCCOB5[3:0])!

Data flash Size (KB)

EEPROM-backup Size (KB)

0000

64

0

0011

32

32

0100 0 64
1000 0 64
1010 16 48
1011 32 32
1100 64 0

15




S32K1xx £%lI MCU i 5 =z EEPROM 12545 A 1¥f#

%< 5 64K FlexNVM(S32K148) X

FlexNVM Partition Code DEPART Data flash Size (KB) EEPROM-backup Size (KB)
(FCCOB5[3:0])"
0000 DFlash size (512 KB) 0
0100

DFlash size - EEPROM size (512 KB -

64
64 KB = 448 KB)

1111

DFlash size (512 KB) 0

1. FCCOB5[7:4] = 0000

EBEzh (launch) 9 Xa5< 28], D-Flash IFR(Nonvolatile information register) 2 4k 42
MIRES. B XAKRE/E, E-Flash gyx/)\F1 EEPROMSIZE {E{R7%7E D-Flash IFR X5, 3 H
ERGEH[E), 4 D-Flash IFR Xign#(%| FTFC_FCFG1 =3 #y DEPART FEH., B X%
D-Flash IFR 1§57 S32K1xx Reference Manual 36.4.3 35 Data flash 0 IFR map,

NOTE

SIM_FCFG1 [DEPART]ZER FB TR 17 24 B fFlexXNVM 4> X AR 78,
R ZRA BRI X8, AARERFTERARIEFIeXNVM
EARDX (DEPARTFE AOXFEIRE AR XK &) RN KXoy

SR

3212 SRS FERRA

S32K1xx H FlexNVM & £ F EEPROM A/Na[{£%3%, U TERT S32KIxX B &HAE
DXL FlexNVM E2E . 1535, AT E-Flash A7, APATEEFD, Rsedd
FlexRAM #1750,

NOTE

FCCOBxfR#%E5FCCOBH RS SAE, XEREFCCOBOA
2HE—NFFEFCCOBHKA, HXEZFMER, 1BSH
Reference Manual 2 fFCCOB{R#%15% AR .

M TERFFT~E: BFrE FlexNVM ERECE 4 E-Flash (32K E-Flash on S32K11x, 64K
E-Flash on S32K14x)

16
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256kB S i
P-Flash
0003_FFEE -
0007_FFFF
E-Flash not E-Flash not g i
rpemory mapped o iooed
1000_ 2000 > 2000_0000 - 1000_ 0000
1000_7FFF - 51 .r memoer:'l::h not
1000_FFEE % 19070000
gt 2.5 RAM oo o0+ ot
I— -
S32K118 S32K144 S32K148

SDK FEg& & code:

TERIU S32K144 A4, 3f Flash f SDK AHEERIMNZTNSHEE, HMES
MCU MECE e B ARER, BEFEETIESE 247,

PFlazh baze address  PFlash size
0 Flazh_InitConfigl  Cee000O00000 OneB0000

Configurations list

# Configuration DFlash base address

10000000

Callback
MULL_CALLBACE

FlexRam base address
Onc 14000000

/* Configure FlexRAM as EEPROM and FlexNVM as EEPROM backup region,
* DEFlashPartition will be failed if the IFR region isn't blank.
* Refer to the device document for valid EEPROM Data Size Code
* and FlexNVM Partition Code. For example on S32K11x:
* - EEPROMDataSizeCode = ©x03u: EEPROM size = 2 Kbytes
* - DEPartitionCode = 0x@8u: EEPROM backup size = 32 Kbytes */

#if S32K11x_DEVICES
FLASH_DRV_DEFlashPartition(&flashSSDConfig, ©x@3u, ©x08u, Ox0u, false,
true);

#elif S32K14x DEVICES
/* For example on S32K14x:
* - EEPROMDataSizeCode = ©x02u: EEPROM size = 4 Kbytes
* - DEPartitionCode = ©x08u: EEPROM backup size = 64 Kbytes */

FLASH_DRV_DEFlashPartition(&flashSSDConfig, ©x02u, 0x08u, 0x0u, false,
true);

ttendif
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o WTHEMTZ: ¥ FlexXNVM 4E2 4 D-Flash & E-Flash ZBE8 A F2HE (8K D-
Flash & 24K E-Flash on S32K11x, 32K D-Flash & 32K E-Flash on S32K14x) ; ¥&:
7£ S32K148 R X+ AL .

0000_0000 - 0000_0000
256kB
P-Flash
0003_FFFF
0007_FFFF
1000_0000 ——* 1000_0000 >
E-Flash not D?E:fsh
memory mapped St E-Flash not s
1000_FFFF —— Vereneees memory mapped
1000_FFFF . i
1400_0000 > 1400_0000 >
1400_O7FF N 2kB EERAM 1400_OFFF —» 4kB EERAM
S32K118 S32K144

SDK FEg& & code:

Configurations list - = A -

b4 Configuration PFlash base address  PFlash size DFlash base address  FlexRam base address  Callback
0 Flash_InitConfigd  Ow00000000 (80000 Crc10000000 (rc14000000 MULL_CALLBACK

/* Configure FlexRAM as EEPROM and FlexNVM as EEPROM backup region,
* DEFlashPartition will be failed if the IFR region isn't blank.
* Refer to the device document for valid EEPROM Data Size Code
* and FlexNVM Partition Code. For example on S32K11lx:
* - EEPROMDataSizeCode = ©x03u: EEPROM size = 2 Kbytes
* - DEPartitionCode = ©x@9u: EEPROM backup size = 24 Kbytes */

#if S32K11x_DEVICES
FLASH_DRV_DEFlashPartition(&flashSSDConfig, 0x@3u, ©x09u, 0x0u, false,
true);

#elif S32K14x DEVICES
/* For example on S32K14x:
* - EEPROMDataSizeCode = ©x02u: EEPROM size = 4 Kbytes
* - DEPartitionCode = ©x@3u: EEPROM backup size = 32 Kbytes */

FLASH_DRV_DEFlashPartition(&flashSSDConfig, ©x02u, 0x03u, 0x0u, false,
true);

ttendif
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3.3 S32K1xxZ&FIMCU FlexRAM & Bi¥fig

Set FIexRAM IfgE 4SS AT 5 X FlexRAM B9IHEE:
o YRXT1EH] EEPROM #1754 XA, FlexRAM BE F1EES: RAM,
o L{FHELEH] EEPROM XA, FlexRAM 1B E FT 17 EEPROM #3E.

THRERT FIexRAM EEEGSIENSE . EX1FMEE, 155 S32K1xxReference
Manual # FTFC &7,

& 6 Set FlexRAM Function command

FCCOB Number FCCOB Contents [7:0]

0 0x81 (SETRAM)
FlexRAM Function Control Code
(see Table 36-71)

Reserved

Reserved
Number of FlexBAM bytes allocated for EEPROM quick writes [15:8]
Number of FlexBAM bytes allocated for EEPROM quick writes [7:0]

| &=l w| M

Returned Values

Brown-out (BO) Detection Codes
* 0x00 - No EEPROM issues detected
0x01 - BO detected before completing EEPROM quick write maintenance
0x02 - BO detected before completing EEPROM quick writes
0x04 - BO detected during normal EEPROM write activity

Number of EEPROM quick write records requiring maintenance [15:8]

. & »

Number of EEPROM quick write records requiring maintenance [7:0]
EEPROM sector erase count [15:8]
EEPROM sector erase count [7:0]

O ||~ D

3.3.1 & BFlexXRAMINBERI Gy S 433K

RE FlexRAM THEE S HTEE FlexRAM THEEFM — L HMREB NIRE . RIFH D
BENFEAER FLSMITARNEE,
e FCCOBO EX THEMNMS. O0x81 %K~ SETRAM 5% (IR E FlexRAM THEEWS) .
e FCCOB1 EX T FlexRAM gtz #RIBATFHITABMNEE. TRETT AEMEE
REBAKR N ITHVR(E:
o IRIEILEIEAY FlexRAM IHEEFEHIAD, BLERISKA FCCOB 544,
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HE FlexRAM THEEMI 452 O] UMERY /B Bh(launch), B, AT GRS
FlexRAM 1E R £S5 RAM, AT EI R L E-RAM (£ EEPROM Z O M FlexRAM), 3£ A
HIFFE RS R L EEPROM BYEE,

%= 7 FlexRAM Tf1gEi£ TN

FlexRAM Function

Control Code Action

Make FlexRAM available as RAM:

* Clear the FCNFG[RAMRDY] and FCNFG[EEERDY] flags
« Write a background of ones to all FlexRAM locations

* Set the FCNFG[RAMRDY] flag

Complete interrupted EEPROM quick write process
OxAA * Clear the FCNFG.EEERDY flag (and FCNFG.RAMRDY flag)

« Complete maintenance on interrupted EEPROM quick write operations
* Set the FCNFG.EEERDY flag

EEPROM quick write status query

OxT7 * Clear the FCNFG.EEERDY flag (and FCNFG.RAMRDY flag)
* Report emulated EEPROM status

* Set the FCNFG.EERDY flag

Make FlexBRAM available for EEPROM quick writes
Ox55 * Clear the FCNFG.EERDY flash (and FCNFG.RAMRDY flag)
* Enable the emulated EEPROM system for EEPROM quick writes

« Set the FCNFG.EEERDY flag

Make FlexBAM available for emulated EEPROM:
* Clear the FCNFG[RAMRDY] and FCNFG[EEERDY] flags
0x00 * Write a background of ones to all FlexRAM locations
« Copy-down existing EEPROM data to FlexRAM
* Set the FCNFG[EEERDY] flag

OxFF

3.3.1.1 & B FlexRAMINEE HEL8RAM

RFBEI FlexRAM BIEfZ S RAM, MIA A =6 F R FIRE OxFF, HAth
FCCOB FERAfEM.

FTFC 1&145 558 FCNFG [EEPROMRDY]#1 FCNFG [RAMRDY]#Ri2, 5 %4 FlexRAM
MR AEE 1, FHixE FCNFG [RAMRDYIFRIR, #57% FIexRAM E & AEES RAM, 1]
A FlexRAM #4TEH N EEAE . 1HER, FlexRAM tt SRAM 1€, FF HEZEHBARE
EELHIL

NOTE
EPROT(EEPROM Region Protect) & 17 &8 H RS A S E IEFlexRAM
WES.
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THENRBERFER: FlexRAM_RAMINIit()Z2R FlexRAM BCE 4124 RAM;
FlexRAM_RAMMain()3£31: 24 FlexRAM R 31i& & 5 RAM INRERT, XT FlexRAM #1154
k.

SDK code:

static flash_eeprom_status_t gs EEPROMStatus;
uint32_t* const gs_FlexRAMStartAdd = (uint32_t*)0x14000000u;
void FlexRAM_RAMInit(void)

{
gs_EEPROMStatus.brownOutCode = Ou;
gs_EEPROMStatus.numOfRecordRegMaintain = 0Qu;
gs_EEPROMStatus.sectorEraseCount = Qu;
FLASH_DRV_SetFlexRamFunction(&flashSSDConfig, EEPROM_DISABLE, ©u,

&gs_EEPROMStatus);

/* FlexRAM is ready to be used as traditional RAM */
while((FTFx_FCNFG & FTFx_FCNFG_RAMRDY_MASK) != 0x02u);

}

void FlexRAM_RAMMain(void)

{
*gs FlexRAMStartAdd = 0x100;

}
3.3.1.2 & EFlexRAM IhgE AL @EIEILEEPROM(No quick writes)

gNRA FlexRAM R T B RYIESL EEPROM £1E, A7 ZH AT B IS 0x00,
Hfth FCCOB FERAE .

FTFC ¥7&k FCNFG [RAMRDY]#1 FCNFG [EEPROMRDY#RIR, F¥4E 4 FlexRAM £
REEIE L AREBEFM EEPROM FRIC %= B R HIIH 7y EEPROM £iEZ] FlexRAM, 3
5ef EEPROM E /5, FCNFG [EEPROMRDY]#RIRE 1, SASE A UERE RBAEA
FlexRAM,

TERBEET: FlexRAM_NomEEPROMInIit()2¥4 FlexRAM #1441k b i %41l
EEPROM. H#¥N4aftrIifE, AEXT FlexRAM #1TSHIE,
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NOTE

3T F B FHCSECHYMCU, FlexRAM 43 @ &4 EEPROMIN 8 2 Bk
TABJFIexRAMAET, . FELt, T /Z51Set FlexRAMIZ A5 1% &
jJOXOOE’]upvo

SDK code:

void FlexRAM_NomEEPROMInit(void)
{
gs_EEPROMStatus.brownOutCode = 0u;
gs_EEPROMStatus.numOfRecordRegMaintain = Qu;
gs_EEPROMStatus.sectorEraseCount = 0Qu;
FLASH_DRV_SetFlexRamFunction(&flashSSDConfig,
EEPROM_ENABLE,
ou,
&gs_EEPROMStatus);
while ((FTFC-> FCNFG & FTFC_FCNFG_EEPROMRDY_MASK) == 0);
}
void FlexRAM_NomEEPROMMain (void)
{
uint8_t buffer[4] = {0x01u, 0x02u, Ox03u, 0x04u};
uint8 t value = OxFFuj;
FLASH_DRV_EEPROMWrite(&flashSSDConfig,
flashSSDConfig.EERAMBase,
4u,
&buffer[0]);
FLASH_DRV_EEPROMWrite(&flashssDConfig,
flashSSDConfig.EERAMBase + 1u,
1lu,
&value);

3.3.1.3 & EFlexRAM IfEE A 1iE S A(quick writes)iE T FYHEIAEEPROM

MRFEW FlexRAM AT EEPROM REFARR, NAAAERESKBFEAFEH
0x55; [EIAfFEZE M FCCOB4 #1 FCCOBS FERIETATHREEANFTE. X 2PMFRAE
16 fi7{& (FCCOB4 [15: 8]5FD FCCOB5[7: 0]) . TJIUA 16 % 512 (0x0010 Z| 0x0200) = [&]
EFEFEFTE, BREFNFTELNTE 4 ZEER, SN FlexRAM e RBA, B
FSTAT [ACCERRJ#RMRAKE 1., Hfth FCCOB FHEFm#AEMA.
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NOTE
HREANRAWFRMARESA, HILSAFRUE > EHEH
2.

45 FlexRAM F3F EEPROM RIES AR, FlexRAM MM ZIREERE, Il
EEPROM R LU THE S A IRIE. & FCNFG %7788 #) EEPROMRDY #RiR/E, #44il
EEPROM RGE A& F#TRESA. LAY, THURF FlexRAM #THS I, EHXSA
FlexRAM #Y 32 14518 EEPROM RiEES N#E1E. CCIF 1 EEPROMRDY #riREEF K 32
RISHRAEMBUSESL, %4k EEPROM s S \IES AR B L, ERIE 32 IS
FlexRAM (pg FCCOB4 #1 FCCOB5 I RIEE) /5, #&#l EEPROM RL RN HRE—X
S (~150ps) CIREUIRIER, MEBLEMUES \EUIRL E 3T EEPROM Si7H2(E,
#EF 5 EEPROM th# S AR 2 81, CCIF l EEPROMRDY 4R RIS

TEARBEE R FlexRAM_EEPROMOQuickWritelnit() 2% FlexRAM #Jt41k h ki S
NER AYIRHL EEPROM, FERERESANFHKEREA 16 N F1. HHRAEIE,
R IE XS FIexRAM 1T 16 = 1Y IHRER S NRE.

SDK code:

void FlexRAM_EEPROMQuickWriteInit(void)
{
gs_EEPROMStatus.brownOutCode = Ou;
gs_EEPROMStatus.numOfRecordRegMaintain = Qu;
gs_EEPROMStatus.sectorkEraseCount = 0u;
FLASH_DRV_SetFlexRamFunction(&flashSSDConfig,
EEPROM_QUICK WRITE,
16u,
&gs_EEPROMStatus);
while ((FTFC-> FCNFG & FTFC_FCNFG_EEPROMRDY_MASK) == 0);
}

void FlexRAM_EEPROMQuickWriteMain(void)
{
uint8_t buffer[16] = {0};
uint8_t index = 0;
for(index = ©; index < 15; index++)
{
buffer[index] = index +1;

}

FLASH_DRV_EEPROMWrite(&flashSSDConfig,
flashSSDConfig.EERAMBase,
16u,

&buffer[0]);
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REEANERNHNEREFS# 34T,
NOTE

FEVIAE] B — M FIeRAMINREZ BT, BAEHIRES A, MEMH
PREFRFORESNEE, MR — MRS ABEEERT
B, MIFRGER; 7EFF a3 bl S AR I TF 42 B AR % 31
MRESNBIE (ki EE#R TR .

3.3.1.4 % EFlexRAmIIEE A EIHWEEPROME NIRES

MRFBEEA FlexRAM EEE NIRRT, WAEEFIRIBFERPER 0x77, Hib
FCCOB FEA AT Azh(launch)ip4, B2, HP—UFEATMNEAREFRERS.

< Baf(launch)f5, FCNFG [EEPROMRDY]#riRESE, FTFC ¥418[a)#%#l EEPROM &
¥tz & EEPROM JEIEE K (7 FCCOB6 #1 FCCOB7 1) , EEPROM fX#2BR1T4L (£
FCCOB8 #1 FCCOB9 ) , X% FCCOBS BARYE T &R+ & R ZHRIFIEE 1WA,

#* 8 IR

Brownout code Condition
0x00 No EEPROM issues.
0x04 If EEPROM normal write activity is interrupted by a reset or loss of power before finalizing
the record.
0x02 If EEPROM quick write activity is interrupted by a reset before writing all quick write records.
0x01 If the interruption occurs after all quick writes requested have been written but before quick
write maintenance has completed.

#£ EEPROM K75 /1% % FCCOB FH sz~ 8, CCIF 1 EERDY #RiRRHRFF LR

TEARBEE: FlexRAM_QueryWriteStatuslInit() 24 FlexRAM #1451k hE 14
EEPROM B )RAINEE. R, BT TEA= APl X3 E EEPROM E—XRE#HEHTIR
A<

/8N 0

MRERE—RREBANTRZRIREE (i(reset), NIFBRIDGRE A 0x02, XK
EXNENBERRE, FEEFEASEN, BRENCERBER. UREMERES
AERZEREEN (BEREVBRIERATK) , EERIEEREHD 0x01, XLELRITINE
1315 F FlexRAM R 5 N R Iy ERM L HFTIRE .

MRELEESEANRETHZAIREEN, MiRERIDGREN 0x04, XEREKZRE
BINEAN, FEASHEEIHE.
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SDK code:

void FlexRAM_QueryWriteStatusInit(void)

{
gs_EEPROMStatus.brownOutCode = Qu;

gs_EEPROMStatus.numOfRecordRegMaintain = 0Qu;

gs_EEPROMStatus.sectorEraseCount = Qu;

FLASH_DRV_SetFlexRamFunction(&flashSSDConfig, EEE_STATUS_QUERY, Ou,
&gs_EEPROMStatus);

}

uint8_t FlexRAM_GetBrownourCode(void)

{
return gs_EEPROMStatus.brownOutCode;

}

uintl6_t FlexRAM_GetWriteMaintain(void)

{
return gs_EEPROMStatus.numOfRecordRegMaintain;

}

uintl6_t FlexRAM_GetSectorEraseCount(void)
{

return gs_EEPROMStatus.sectorEraseCount;

}
3.3.1.5 % EFlexRAMINEE H4ksE5e B — >k b BT A EEPROM B E B A\ 1E

MRFEFEH FlexRAM R5ERLZ BI#E BT 7 B EEPROM Bidig, N AR RLFE
EX{& F OXAA, Hfth FCCOB FERREH.

B3i(launch)ii$ /5, FCNFG [EEPROMRDY]#rIRERE, FTFC ¥4 IB 2 mik A E
EEPROM [Ri& 5 \# 1’E MR EEPROM HRESABRIERTME AN BIERIILE, WS
BREABICE, MIERHRE LB BEMMICEK. RS ANT A EEPROM &5 ALk E
REERAEPRME, NPBERSRRES TR EEMAEFEE. CCIF fl FCNFG
[EEPROMRDY1#RRETEFTE EEPROM 4R ETEM Z BT, RIFLIURTE.

TERLABRER: FlexXRAM_Comlinterruptinit() 245 FlexRAM #1841k A 525k E— k3%
H#TE) EEPROM RIE 5 N IERITNEE.
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SDK code:

void FlexRAM_ComInterruptInit(void)

{
gs_EEPROMStatus.brownOutCode = Qu;

gs_EEPROMStatus.numOfRecordRegMaintain = Ou;
gs_EEPROMStatus.sectorEraseCount = 0u;
FLASH_DRV_SetFlexRamFunction(&flashSSDConfig,
EEE_COMPLETE_INTERRUPT_QUICK WRITE, @u, &gs_EEPROMStatus);

NOTE

FESTFIexXRAMBH TR 1ER, B MRATEIRE.
RAMRDY (RAM Ready):

ZARRIETRFIeXRAMAY HADIRZS . RAMRDYARIZAPIRZS

wH Set FlexRAM Functionig$32%|. S 878, R
FlexNVMigER % 7> X AHEHIEEPROM,  JF B 78 & {7 8 (8] MAEH
EEPROMA N £ #&EIFlexRAM, NI7EBRRAMRDY#RIR; #NR
FlexXNVMAEER R 8 7 X A ARHUEEPROM, Tl 7E & (A HA 8 A0
#HHUREZFIFIexRAM, NIIERAMRDY4RREL, #NEiz47Program
Partitionig S5 FlexNVMiR 9> X 4124 EEPROM, NIERR
RAMRDY#RIR . 3 5E BIZBR BT B B @ S AR & RVIEBR TR Bhap
LAEFTFCHMT bR VIR 2T EREW T/, RAMRDY#RIR

&1,

Ob - FlexRAMAIE B F £ 5 HIRAMIT ]

1b - FlexRAMIX{E N EHRAM; B AFIexXRAMA L fit:
% EEPROM#2 1%,
EEERDY:

ZFRRTEREEPROME M HE 2 & E & H Z|FIexRAM,
o] BT EBA R H kT, ZEEMFSIEAE, EEERDYARRZECCIF
= OB RFFEE, XFEFlexNVMiRER# 5 X Fi T2 EEPROMES &
1,

Ob - FlexXRAMAE BTl EEPROMR &
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1b - FlexRAMT] FHFEEPROM#R{E, H: (1) M
FlexRAMiEZ B SE R 7E 454\ EEPROMAE T, T~ 5 \FlexRAM I 444
(2) 5 N/ZEhEEPROMR{E N S NI EIEF & 7EFlexRAMAN
EEPROM& /.,

3.4 S32K1xxZ%IMCU EEPROM fRiE S ANEREIEN B

REBANRLUABAEIRMLE, GINMAERSEEZEARE. WF2E, JaENRE
F47 EEPROM LR 4P R 1E. FHRES AN RETMZE, TEHITERSANRIE.
PrEBERNF P OMTEARERESEREENERN. MRESARE - INFHZHENRE
FAE =B mF i, NEEBEANETRNEREN—RTESANFENCREEEN.

TEETT E-Flash BIEEEAMREFEANSERRENL, EESEALREEERSEAIL
FEIRA TR RE, RESAEXR RS NICREGE, BHEPHEREFE. MR
AP REEESR, MR RESEAEXTLIERBIETERE.

Normal Write Process Quick Write Process to
to Flash Written to Flash

EEERAM
N Incremental maintenance

/ clean up

Quickly program each
record data to flash

l

Special post-quick
program maintenance,
Clean up and invalidation
of old records

v

Program updated record
to flash

Quick Write
Mode
Selected?

Invalidate old copy of
record

No
Last record?

SEESNEREL, RESAERNERS T 66% (RN LHITHIFEENE) o T
FETR7TRESEARASEEBEANERANBEANEILE.
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Cumulative Time (us) _
Final word of

35000 Quick Write
30000 1
Normal Writes Quick Write
45000 16x 32-bit Records 32x 32-bit Records | Post Quick Write
e 10867 ps 3345 ps Maintenance
1 1
Quick Write
Data Safe

1 3 5 7 9 11 13156 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47
EERAM Write 32-8Bit Word Number

Z: EEPROM IR ZANAFEIE (FEMABHRNGE) LREEH.
NOTE

XEHFNESE, FREVETHT.

RESANIELFR DN EEIAILKSA E-Flash, B2 (FRIREBN/GHF
BIEMEE) TEILEESANEK. RESANARE —BEEARBHREBEALIE
(EEPROM 23k FEFMRESAHIERER) EAREBEHELSBEEER, BAE
B IUHTHP . B, MREBARE—NMEIEZAERSE, WASERTHEIE.

IMRAREENEFBRIETHAZ IR EREER, WA PUBIZ L Set FIexRAM 5<% 58
PZ B RERREEANERE, & T PEMHERELFRIE.

AN ERREEANFERILIEESANE, XBURT EEPROM RGH A ENFEEETE.
HTIEFRSEFNERIEERMELXTEHAR, AERESEANTEFTELEEZEAEK
FRS[E), B2, RESALLEFSEANMEET, HEFLGENEEER EAEERBHK
ERRFE ZRIBOFIEE A9 E-Flash, PSR4 R TIRE SEEFRIERTHE, BPTME
TREBEMHRERROEFRE MMKE LIFERRESANNEEE.

3.5 S32K1xxZ 5IMCU EEPROM #H4$Ei= 4018

3FF5 EEPROM Thae (X654 F1iR B FlexRAM THEE) MHEMHEA flash 4, EEE
SHGSRMIEIREHF. BEK1ES% S32K1xx Reference Manual F1 Y43 X f5 < $E1R A IR F
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R E FlexRAM Thetan T HRLIER, BT RXEFHUREDIFHNZZWINA. A REE
RXLEEREL, BUAESXBHRXEGSHEEHRFC.
NOTE
FSTATHZ 7arfviAia)tEiR (ACCER) MflashfRiFiEM
(FPVIOL) #H=SEXLEFFRAKEL —BXERIAFEL B
fALE BEh(launch)HT E £ a5 < B EAFIeXRAMIRIE, EEF|XLEAR
REBE0 (BEEESAL .

3.6 S32K1xxZ FIMCU EEPROM ECC f&iR4bIE

ECC 4R EEE RS B4R, BILHERSWEINELE., EHINLRERIE,
" SBELHETE SRR, EETHE, MRIECEHERERRCE S, WBkidizic
Xo WREAICFKE— EEERAM U BEME—FRC%, NIERAMERD 1. FAit, 2
WA R OXFFFF_FFFF %144 EEPROM #dE, AMifn =] PURAE R 2 ECC $HRAEZH IR L EL
1o

3.7 S32K1xx%%IMCU EEPROM E4{IBahitiE

EE, KEmmEESXEEHEARN EEPROM EEEIET .. R/FH T EEPROM,
NPRZSHE FR Ge 515 (boot)HAIE] A E-Flash fingk EEPROM £#5%] FlexRAM, E#EM E-flash
S HZ| FlexRAM Fr BRI B e s =B PAR, BEBURTEER EEPROM R/NMFE BT
&4 E-flash WEE, 155 % 75T . FTFC_FCNFG [EEPROMRDY#RRE#ER, HE|
EEPROM HiEAIMNESTERCR W ELRL, FILFEZ1X1/515) FlexRAM fify EEPROM #iE 2 7Y, X
i nF s EEPROMRDY tRREN ., WRFBEPUIRFNER M AZKARIE, o UEH
CCIF it A~=2%18 EEPROMRDY,

MREAEAE] FlexRAM fNEETIF BRI E /4 0x01, NI EEPROM HiEE A= BE1E HIZ!
FIlexRAM, FlexRAM 7 MCU E4I/5 BEE%: RAM, Y TBER, BANLIAYE Set FlexRAM
w2 FlexRAM IhREE X5 EEPROMRAM (Normal = Quick Writes £7() . %4 CSEc Ifj
REBAN, APBEREFRSXGLN, SIUE FlexRAM BaiiISEIFERIZE A 000, #&
NS X KM,

*F S32K1xx &% MCU EEPROM 7EE L /27N F2RS, M E-Flash fin##s4 EEPROM #{
2| FlexRAM HISIEIFES % 5 6 ZiR Ay Demo T2 3,
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EE RIS > 518 FTFC_FCNFG [EEPROMRDY]#1/gf FTFC_FCNFG [RAMRDY] 2%
B4 F FlexRAM #ZXH)— PN S 1R .

3.8 S32K1xxZ 5 AIMCU EEPROMEF 5 3 1EFR F1

B33 3519) FlexRAM H 3k 28 (8] SE3EEUFI S A\ EEPROM #{3&. EEPROM Z={a A FlexRAM
FyFF Sk BC. IS4t = 82 FlexRAM Eiib (0x1400_0000) , EZ|4TEHY EEPROM X/,

FF EEPROM #{#E 2114 FlexRAM 1588y, BULEIETINERKRD, Fh, FHKF
5., RETUEREFA/NAE, ERFEMD EEPROM RN RERAFAN G 4HF
) MEEFER. IBREREERBUFHEAN, BEENFASERESE. MXBYAPESA
$ERT, B SDK I21EMERIA API FLASH DRV _EEEWrite() , BERIU 4 NEHHFE
No

NOTE

FHSRUN#=EZ (112 MHz) FfIVLPR (4MHz) #&® T, CSEc (&
%) SUEEPROME N/ZRE A FBIRIFR. FrAMCUZ EY)#%
ZIRUNART (80 Mhz) A gE#F7CSEc (&%) HEEPROME/Z
(%38

3.8.1 EEPROM E&{ERR

BEIES N\ EEPROM Z[a)ft, £ FA%|/E50 (launch) EEPROM &1E, BEBTF(EE E-
flash 788 . BTFXE— flash BFR(E, AL FHEN CCIF FINFEAES A
EEPROM 2 BI2 &R H H At flash JRFEIEAE#ITH. AT ARFER— flash BRAPFHTEZ A
HEBANMESHME, FiL#E EEPROM BN Z AR ¥Fij5 EEPROM 5 D-flash Z= (g,
& CCIF tRIRH E BT Flash 5 EEPROM 7 < =2 & FE L.
NOTE

P-flashZfEss 2 — T &M A9 IEER, HILEEEPROME AL

FEWEATRY, T INAREEXSP-flash#t fTIE & LB IA ). EXFHTTRAR

15 FF-S32K 1482514 A 5 E-Flashfi F[F] — 7 i ss iR L 1 Ay B J5 448

kB P-Flash,,

EEPROM EALR—ERINFAE, LrtRAATIUEANEABERMAERZRKEANE—H

3k
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NOTE

BRIBRELTRUNRR, HUTAATEEPROME AN, 3T
HSRUN/VLPR, X5 ¥FEEPROMIKEL,

3.8.2 EEPROM &3 /EBR I

BZEL EEPROM B, #(#EH FlexRAM 21, FE It Asftk flash ##1E. B2, #&
EEPROM E NidF2H AR 134T EEPROM AYIRE, 7ERFRASREHRITZR], WELIE
51 {E/5%1F CCIF Efi, iX1¥, EEPROM EARHRM4FESFRLIE, {8 EEPROM EBAH
BZEEISHRLIE. XMFTENA—MIRE: WRAFE Z A EEPROM B0 HHE 28]
%8 EEPROM EAN#1E, NAFEFMIMILERFIFIAEZE ., {52 EEPROM LB AI4FFRIE N
HIER, RENMIEEXIAE EEPROM, XFEAMEE—XiEE EEPROM, A%t
EEPROMRDY AL T4, IXFARIRSHIE SEAMAM E-flash 2| FlexRAM BRI EHEINE . 20
KRG BRI ERK, XTRRIEES —XiEE EEPROM Z 51, ¥MEEIRINE A B [E5TAK,
RETRAFTEEE —XEBRZ 118N EEPROMRDY #x1R, B2, BMEFAEE—RIEHR
EEPROM ijja) Z B7#&1 EEPROMRDY fI & H &4,

NOTE
HLUCCSECE| ST (fl70, MACS|SEI) TTEESFRINIRE
FCNFG [EEPROMRDY1#xiR, EHEI5|SERIERBTR A FASBHELE
ZARMRARIRE .

4.S32K1xx% FIMCU EEPROM 1E

S32K1xx gyt&fl EEPROM BR 7 iR RIAMEMM A Mt 2 5h, S32K1xx FY EEPROM £ LE 58
Ay EEPROM 1R,

4.1 S32K1xx EEPROM RE 4

Z5aI9MR EEPROM BEBBEKRLY S ms (RIKHIHRERE) . LT, S32KIxx &
EEPROM BT IN7E 1.5 ms &IFER TSN o] @R OxFF 5\ EEPROM HiEf &
KRR EEPROM, FUERM BRI THEHRENE, RATUTHRAFTEEREL. HUg
BrERAIE RSB RIZRS (82970 100us. LEIIRE A VFARY [ ZBAYIER MREILFKEIE. —
NERBVE AR HNE R HENRIFER, SEFENESIESIREERNEIE.
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teoh, ERRNEEENERLT, EARESARHETEIRC T TH R BEIE T NE
BIPAIRT BN S A E-Flash, TAZEFEHNEAER.,

4.2 S32K1xx EEPROM A&y

BT FlexXNVM 2 K RRDAYE F = F MR & 09T A MM BURR B R 1T, FLAREN AEXK
I REN D XA/ EEERAM R/NVEXREE,

M TETE S32K1Ixx I A MEE, B M55 % S32K1xx datasheet 1 AN11983.

Symbol | Description | Min. I Typ. I Max. I Unit | Notes
When using as Program and Data Flash
thwmretpik | Data retention after up to 1 K cycles 20 — — years 1
Nnvmeyep | Cycling endurance 1K - - cycles 2,3
When using FlexMemory feature : FlexRAM as Emulated EEPROM
thvmretee | Data retention 5 — - years 4
Write endurance . 56,7

Nnvmwreet6 | o EEPROM backup to FlexRAM ratio = 16 100K - - writes
Navmwree256 « EEPROM backup to FlexRAM ratio = 256 16 M — — writes

277 LI S32K1xx datasheet AT RAVIEE W/ e EAFHFAEH], E-Flash K/\AiZEDE
FlexRAM (EEERAM) x/N\BY 16 {5, R A EE S BE /DT 64kB A9 E-Flash, 540
S32K14x # Y 48kB 881, EEERAM R~F@pazi/hF 4kB (3kB Bl4rEC 4KB X/)\fy EEERAM,
BEKFRrEMR EEERAM R A 3KB) 7 8EikZ| datasheet RETRAIEAEdr.  (48kB/3KB
=16) .

MRFBEERKMEMFS, EHEDSHICFHEIMNRAM 5 NVM LEX, A infE A
o

NOTE

BRAMENVMES LIRS EIL6M L (075 3R 2 7R BRF i

PRI BORAMEbHE, 3015 A 38 FS32KLAXERME, 724 3t4 kBHY

FlexRAM I 2 TE R 5 \2 kBEYHE, 5 ARAMAINVME L ZA5 M
L1163 H1:32, M AE RN

BasER M T —fMTE BFHE FlexXNVM _EHITINSHERERE, S RIH
FlexNVM B Ei = 8] /08, AR AN AATRAY EEPROM BHIE&EZERE R, ETIM
HasEmyh (FlexMemory Endurance Calculator) T#ZT E, MUEEAAECHNBAEXRIT
HIXLE(E,
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S32K1xx %35 MCU R 57 = EEPROM #RH{% 1% fig

4.2.1 FlexMemory Endurance Calculatorf43

NTER: FlexMemory Endurance Calculator F9EE/NRHE ., < Fi2TENERIES % X
B #2 Help B A9 User Guide,

¥ FletMemory Endurance Calculator

File Edit Action Help

User Inputs
Products Application Life
532K 144 v|
FlexMNVM Partition
EEPROM Backup Size  Data Flash Size
(bytes) (bytes)
65535 |n |
< >
FlexRAM Partition
EEPROM Size Remaining FlexRAM Size
(bytes) (bytes)
4096 |o
< >
Application Updates
MNumber of Data types
Paiee  Updates e v
Datatyppel | w0 | [ s | [a v
cmateez % | [ ® ] 1o
Datatyped | s | [ s | |1 o]
Datatyped | s0 | [ s | |1 v
Data type 5 | 50 | | 50 | |1 > |
Data type 6 | 50 | | 50 | | 1 v |
Datatype? | s0 | [ s | |1 ¥
L T B T
oeopes [ m | [ = | 1o
Datatype 10 | s0 | [ s | |1 o]
Datatype it | s0 | [ s | |1 v
Data type 12 | 50 | | 50 | |1 > |
Datatype 13 | s0 | [ s | |1 v
Datatype 14 | 50 | [ s | |1 o]
Datatype1s | s0 | [ s | |1 o]

e User Inputs

Total

(ONONONONONONONONONORONONONORNO)
OCO0OCOO0OO0OCOOOOO0CO0OD0

o
o
=

ufermetears) [ 2 |

Spec Envelope

w103

12.0

10.0

2.0

Estim ated Flash Cycles
(]
o

[u} S 10

15 20

Application LifeTime (Years)

Reliahility Output

Total Application Lifetime Updates

Maximum Update Requirements

20,000

Estimated Flash Cydes

i

Mean Time between Refresh Cydes (days)

7300,000

Spec Notification

The 'in Specification’ portions refer to the NVIM
reliability specifications in datasheet.

Application is in specification for Endurance.

N

Submit

B EETT41, User Inputs T E23%F MCU ’_ﬂ%; Flex NVM & %45, Flex NVM 4 X
ARORERCTE

K7\, Flex RAM 93X K/,
e Application Updates

MFERG, BATNUNRRGRSIEE 15 %408, A Data Type 1 %) Data Type 15.

ThEE£ A Ay Data Size A/ 5

HITIRE

N 3F (1B,2B #14B) .
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Number of Data types: 5 EIBELBHEE.
Updates: BRUEE 1 ) 4294967295 Z [B] A9 £, NREF Total”, N RMRENHEF
MENEFEAHRRITHNENSE. SN, MREFDaly’, ©REEHEFRNIE,
Number of records: H3EE 1 3 4294967295 = (BN E L., TIR{HEIMEIELAIE E-
Flash HHYIERE = .
Data Size: #SEGMEIREBEBNEIER/ N (UFHALRAM) . RE=MEIERN: 1F
T, 2FVH 4 F
e Spec Envelope
Application Lifetime 5Fr (Y FlexNVM SHZER BRI ER . FEXERRN AEFEMR
SESeER, deXERTNARFEENE. Bl
R AR 4 ap B A I 20 £,

151N 77 E 2R 481 EEPROM &4 1B ERTT A M .
e Reliability Outputs

Total Application Lifetime Updates: kit 7 BN BREFEGEPANREFEFTHEASE

HREL

Maximum Update Requirement: 22NN ARRFAGEHRNFBEEXENEAEN
N

REL

Estimated Flash Cycles: #§E7 FlexNVM | SEFRILITAY B NARRREL,

Mean Time between Refresh (SXRIFNFHNE): BTRENBENEZEREHZEN
SEEfE], flt0, 7 10 EMEEREE 3,650 REIFHHNE, NEHEREE—
JllE

4.2.2 FlexMemory Endurance Calculator & ff 7=l

TERBMSENRFNEER, FIHEAFERZIENER. BEBRREEREAR
Data typel, FPHA/NA4FT, FIHFEA Data type2, FRHA/NA 2 FH, MHEHHEX
BIEREEER N 1. REREDRESY 1 2ABIEX—X, FmRFEMNRETE 10 ABExX
— R, BRERABFEFHERTY 100 A8, BAREREREH 100 R, FihEESRE
10 K,

MNTETUEY: BRERMFEIYMFEL 20 £, FHDRECH 2993000 X, 7
FlexNVM L SERRIITAY B NARERRES 188 2K, TERIABZ7E 20 ERFZH B L
FlexNVM BRI SR EL
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- X

W FlexMemory Endurance Calculator

File Edit Action Help

User Inputs
Products Application Life

12,0
532K116 = | LifeTime(Years)

FlexivM Partition

Spec Envelope
x103

,_.
2
o

EEPROM Backup Size  Data Flash Size o
(bytes) (bytes) z
O 8.0
32768 | |0 | =
£
o
w
< > - o0
-]
o
FlexRAM Fartition E ap
EEPROM Size Remaining FlexRAM Size i
(bytes) (bytes) “
2048 | |o =0
0.0
< > 0 5 10 15 20

Application LifeTime (Years)

Application Updates

Number of Data types |2~

. Reliability Output
Data Type Updates Number of Data Size  Tgtal paily
Records (bytes)

Data type 1 | 100 | | 1 | a oo O @ Total Application Lifetime Updates
Data type 2 | 10 | | 1 | 1 - O @ Maximum Update Requirements

Estimated Flash Cycles 188

Mean Time between Refresh Cycles 38.830

Spec Notification

The 'In Specification” portions refer to the NVM reliability

specifications in datasheet. x

Application is in specification for Endurance.

Submit

5.532K1xx EEPROM #2602 #iEk E

EEPROM RZSH B £ NEEH {7 EEPROM HIERTEHIENZEE. LWINEEAEX
PR AEERN, BEMRHATEARH., EEASEFH TR TS AMmieNE]
EEPROM #iE R T2 REMTTE R EHN AMERE. NR7E EEPROM EANMRHFLEE
AL, WEIRTESHER, EEPROM RISHLINIK 7 Z#iIAHY EEPROM £IRICRK, INEHK I8
AEEHEENE. WRENBIATEMICE, MRSV XBMC KBRS AR, FE
T—>R EEPROM E\#ij8], ¥ HEB# AHEXELH EEPROM Mtk (YL FIH AR, X T #{R
R EEPROM HENREEFRE M, AAETRERE—XEHRE N EEPROM Y{E,
SANIRREEMLZENRE, ETNSLFERTE EBASKERIANE.
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WMRERAMHE, MCUEBZ#%0X, FEBAZA EEPROM HiEH T INEE FlexRA
M, MEMHEPRERENBENNEREIES R REIE, B AN11983 /958 3.2.14 5, ]
A o LR EE IR E X E KK E EEPROM (B NRZES.

Hp e ELEBUR T E AR
EEEBAER:

EEBARA AT MRS ISR BIMTHFEERE. FAitt, MRAELEEANRES
BAREEMNFIFE, VERKEBIFCHEN, FEARHITER.

RESANEL :
REBANRLAR A REBENILR, REFEFFRERRE G, MRESARE—

PMFERZRIETE, VWMBSABAEERBEASHITER. BERMRELIFHERESA
BUEETHT (BIPMAESAERR) . NEERERKRER 0x01, FEUTMNHEETHAEF (&
£ FlexRAM a5 < R RV IRE B AL E) ©

UTRLAEBTR T RESIENIZRE: EEB E—>X EEPROM B N2EREE R,
MRIBRIL A Ox01 B, FRFZBIEANEBIETUHKE ., AE, 1§ FlexRAM % & AT
WA RES ANBRENIIEE, BT EREIRMNIRE .

BrownourCode = FlexRAMTest_GetBrownourCode();
if(ex1lu == BrownourCode)

{

BrownourCode = 0u;
FlexRAMTest_ComInterruptInit();
while (((FTFC-> FSTAT & FTFC_FSTAT_CCIF_MASK) == 0) && \

((FTFC-> FCNFG & FTFC_FCNFG_EEERDY_MASK) == 0));
}

BATIUEERE FlexRAM TNRE A EH EEPROM BENIRTS., THREXEBHRLNNEZS
2., AT EEIEHEN EEPROM &G EIEEX, HIBTHE AT RO RE B BR R T
B, DBRETMIEM EEPROM &0 RN REAEE, IRFEREANERERER
(Bulk Capacitor) F=MHEIGE /DB ERERNER.

6.S32K1xxZ%%MCU EEPROM demo T &

AT ESANZ EEEPROM 885 R AR R IR A IBIX LG SN L, ATRHETH
(:AEE R EIER, 520 EEEPROM #JtA1k FIis B 403 ,
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6.1 S32K1xx EEPROM X #EHE#ZEZDemo T E

EEEPROM X ap £~ A BEAFFEHA—X, TERTT FlexNVM > Xy HEE R
B, ERBFTHEMCU LBEMRF, BXRMNPXER HEREBOOXEE. REWHEAL
t SetFlexRAM 77 4§ FIexRAM ECE A Z MR, BIMIER/MHREEANER, THREREEA
RS TR PRIV IRIEE A

MCU R BN, BAERIXELR. 7XEEBEFERERFTELN=ERL, R
EABRMER, RAEHRTT—FEE. BERIEIESX S32K1lxx_SDK_RTM3_0_FlexNVMP
artition ;=5 T#2.

6.2 S32K1xx EEPROMPBA 1R E Kk F RIE X Demo T &

A IEEIEAE S N\ EEEPROM A £1EHE, MSBREIEFHEEAM. S32K1x R MCU &
74 EEPROM R T HRIEEANER: HFHRESA(Quick write)i R B A TAREBE K
BIRFREBIREMIEE, APTMMRERARE, AEEEAMREEAZEH#H TR, A
TRIEFFBICREEREBRAXEZHIEAN FlexRAM, SRIVENER SN RSB EE 4L
N MCU 89 LVW Fifn R, BoEFEREFFE A EEEPROM MYRIREHET .

MUTREZEESTTHEARERN (LVD) RMEFRLEREEALENTTE. BIRE
[EAN AR BTAAIE, SEREMRIEEIETE MCU B Z IR MNEN EEPROM 1, B E
S hBTANB R E T B 5iE A Set FlexRAM #5435 FlexRAM 1% B 5§ Quick Write #&3%, [E
MEEFTEFENFTHYERE, REBFEEFMENEIEE N EEPROM b, RERHKBER
MR BTATE R EL, 2 MCU BT, EE¥ Flex RAM E B AR EIRSER, &0 F—X
5N\ EEPROM BPIRZS, MRIRZSHL A 0x01 k7~ £ RE N\ EEPROM # BT I EIERE Bk & .
Bt Flex RAM fYi% B AT FHTEIThEE, BT/ RE X5\ EEPROM H#E HHTHIEHE.

R IRIT A IRIE MCU VDD i, BRI EZ&RE—1F. FrHEEE UM
datasheet H3k%5, ERBTEAFHEFEX 32 (L5 AFFEHIATE.

RAELIESE S32K1xx_SDK_RTM3_0_FlexNVMQuickWrite 75 T2, HM, i%Z Demo
TR S32K1xx #%| MCU Bzhfy LVD &ML, M E _ EKFRASER FEmT B
THY SBC w5H LVD #&MINEE. 1% Demo TREAGREEFH, THAEEBC™RAvRF
B
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Read
SIM_FCFG1

Case: 0x0, [DEPART) Case: 0x3, 0x4, 0x8, 0x9, OxA,
0xC (53214x except $32K148), | 0xB ($32K14x devices only)
OxB (532K11x devices) j
Case: OxF
\ 4 \ 4 X
Device is partitioned, v . i
however, there is no E- Device is not partitioned. Device is partitioned.
Flash space allocated. T |
\
N
h 4
Y Configure RAM operation
! & to Normal Write Mode
[ Mass erased needed ] [ Do FlexNVM partition } :

[ Quick Write Status Query J

He Previous Maintenance
it process was not completed
0x01 ? v
N Complete Interrupted
Previous Quick write [ write ]
was not completed

-

A 4
{ Configure RAM operation }

to Normal/Quick Write
Mode

-

[ Read/Write from/to EEE- }

RAM

S32K1xx EEPROM #X#E#E#miE
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—FIFC_FONFG ™~ N
[EEERDY] == e
1 i » \ 4

Configure RAM operation
to Normal Write Mode

le

|
v

VD Handler

Quick Write Status Query W

‘

b 4 Pravious FlexNVM
B i t Previous Maintenance operation is -
o :&;ﬂ Ou ""‘Y-,-_.Eﬂec_ezwmt_ss:mp!oud completed " FIFCFSTAT N ,
S~ o | ~_ [CF=1 -~
N T | Complete Interrupted s e Y
Previous Quick write ‘ write J v
was not completed | ( ) )
» - Switch RAM operation to Configure only number of
¢ * N quick write mode eritical words to write
Configure RAM operation \ G
to Normal Write mode ‘
. Write critical data
R
_—FTFC_FCNFG ~~_ N e, LI
= [EEERDY] = e = §
S g (. <End: )
TY
|
v

Enable LVD interrupt.

A4

Main task loop

S32K1xx EEPROM Bh#tiEE KHEH iz

6.3 S32K1xx EEPROM B =i i £ <1

FF S32K1xx EEPROM FYECEAR[E, MCU FHEfAIE, X EEPROM B9iNE A BrAE,
S32k144_SDK_RTM3_0_EEPROMStartup ~fjl TFEZ5H 7 Fr B X EEPROM BN INE A IERE
o

TaskPartition_FlexRAMNoLoadMain(): 3&EA245 D-Flash 22X 24 16K A9 D-Flash #0
48K A9 E-Flash, [EAFZE1F CSEc, MCU EfRIRARB®IINZE E-Flash B%FEZ] FlexRAM H1, H
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H, 7£ FlexRAM_NomEEPROMMain2()&& £ Bk 7 X+ EEPROM #1777 5k, BERtBIRIK
f9 D-Flash #1777 Bi#E. MAEEE main)AAENT, AEEITEREEHTRE, @i
IEZE R UEBY: MCU EEEAIE, FlexRAM HEZRENA; RE, BiTH FlexRAM R E
% Normal Write (& Quick Write j5, E-Flash 89%3E:45 B0 E] FlexRAM 1,

TaskPartition_FlexRAMLoadMain(): I1ERYZHF D-Flash 43X 4 OK A9 D-Flash 1 64K
) E-Flash, REIRYZELE CSEc, MCU EAiR BahnEk E-Flash AYEHEZ] FlexRAM A, AR E#E
7 main()IEAENT, ARBERRMEEHTERE. BIEERITMUEE: MCU LBENMNE, E-
Flash F%HE B3 iNEE] FlexRAM H

TaskPartition_FRAMLoadCSEcENMain(): & 1EAY24F D-Flash 4> [X 24 OK #9 D-Flash #0
64K B9 E-Flash, [EAF{#BE CSEc, MCU ELIAT AN BEFIANE E-Flash FIEHEE] FlexRAM # .
FEEE main()EART, RAEBIRREERTENE RITERTUEE: MCU LBHELL
J&, E-Flash B9 B NEE] FlexRAM H

TaskPartition_ FRAMNoLoadCSEcENMain(): YFAY=ZFF D-Flash 72X 4 16K #Y D-Flash
#0 48K 9 E-Flash, EIBf{#E8E CSEc, MCU BRI ABFNHNE E-Flash B9%3EE] FlexRAM A1,
BEEIEERTUEY: ZAaXAELERIIPX, AR ESXEERET CSEc, i
FlexRAM B9INEIRE A B I0E

R AB1ES I S32K1xx_SDK_RTM3_0_FlexNVMPEUsage 7~ T#2,

7.S32K1xxZ&%IMCU EEPROM & I, ja] i (FAQ)

7.1 S32K1xx EEPROM X EN

EEPROM X REE#IT—K. MRATARWEEEHX EEPROM #iTH K, =F
BUCEMEIEER, FETERIERGEM A M.

7.2 S32K1xx Mass EraseXEEPROM I &2

NS MCU # Mass erased, M4rX{=5, EEPROM #(3EF1 EEPROM LB B4 ZE
4%, % MCU /2 EEPROM, B {#&E security B, BZIEWN EREIIZS. ZEIIBHALYT
s B 25 A security T T Fw A THEERERAI 5%, G1R MCU ## Mass erased, AT BEIRIE
EEPROM MM A . 215R MCU BT CSEc Ihik, AR ERKZAIHEERIT
DBG_AUTH %4,
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7.3 S32K1xx HZFIMCU EEPROM 2{ERT 815 %k

Symbol Description? S32K142 S32K144 S32K146 S32K148
Typ | Max | Typ Max Typ | Max | Typ Max | Unit| Notes
tsetram Set FlexRAM Control 0.08 |— 0.08 |— 0.08 |— 0.08 |— ms |3
Function Code 0xFF
executiontime  f35 g 08 |12 |08 [12 08 [12 [— |—
EEFPROM
backup
48 KB 1 1.5 1 1.5 1 1.5 — —
EEPROM
backup
64 KB 1.3 1.9 1.3 1.9 1.3 1.9 1.3 1.9
EEPROM
backup
teewrsb Byte write to 32 KB 385 1700 |385 1700 385 1700 |— —_ us 34
FlexRAM EEPROM
execution time | backup
48 KB 430 (1850 |430 |1850 430 |1850 |— —
EEPROM
backup
64 KB 475 |2000 |475 |2000 475 |2000 (475 |4000
EEPROM
backup
teewrieb 16-bit write to 32 KB 385 1700 |385 1700 385 1700 |— — ps |34
FlexRAM EEPROM
execution time | backup
48 KB 430 1850 |430 1850 430 1850 |— —
EEPROM
backup
64 KB 475 2000 (475 2000 475 2000 |475 4000
EEFROM
backup
teewrazbers | 32-bitwriteto | — 360 |2000 360 [2000 (360 [2000 (360 2000 |ps
erased FlexRAM
location
execution time
toswrazh 32-bitwriteto |32 KB 630 (2000 [630 [2000 |[630 |[2000 |— @ |— ps 34
FlexRAM EEPROM
execution time | backup
48 KB 720 2125 (720 2125 720 2125 |— —
EEFPROM
backup
64 KB 810 2250 (810 2250 810 2250 |810 4500
EEPROM
backup
tauickwr 32-bit Quick 1st32-bit [200 (550 |200 (550 200 (550 [200 [1100 |ps |456
Write execution write
time: Time from 15 through [150 550 150  |550 150 [550 [150 |550
CCIF clearing Next to Last
(start the write) (Nth-1) 32-
until CCIF bit write
setting (32-bit  |Last(Nth) [200 |550 |200 |550 200 |550 |200 |550
write complete, |32-bit write
ready for next | (time for
32-bit write) write only,
not cleanup)
tquickwrCinup | Quick Write — — (#o0f |— (# of — (#of |— (# of ms |7
Cleanup Quick Quick Quick Quick
execution time Writes Writes ) Writes Writes
)*2.0 *2.0 )*20 )*2.0
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7.4 S32K1xx EEPROM startup B ja] i izt

Bf[EMIX B35 EEPROM EHE OK Mic%k, B IKMCK, B 2KHiExk, H 4K
x, LHRENE, KBEIEM E-Flash EHIZ| FlexRAM Fr&aI i [a].

M FT7A2N TRz~ 7 Reset_Handler 1, 55§ PortDO i O #1451k, ARSI 1Zam D
A5, RIE%1S EERDY flag 4 & 1 B, #4%% PortDO, XEXRSEI T A: MCU FEBE T
&, YEIRM E-Flash £41%] FlexRAM FrEERRT ), EAESSIARNT

NOTE

AT WKARERRE, EXFEEFERmMain.cH
EEPROMStartupTime_Write NKESEIE A /N, EXEIREEAN
EEPROMfE, FEEH LB, Bid KX MNEXNEE,

EEPROMStartupTime.c

void EEPROMStartupTime_ EEPROMTime(void)
{

if(exf != ((SIM->FCFG1 & SIM_FCFG1_DEPART_MASK) >>
SIM_FCFG1_DEPART_SHIFT))

{
while ((FTFC-> FCNFG & FTFC_FCNFG_EEERDY_MASK) == 0);
}
GPIO_LEDBlueToggle();
}
Main.c

EEPROMStartupTime EEPROMInit();

EEPROMStartupTime _Write256BytesInit();

while(1)

{
if(1u == Key_SW2())
{

EEPROMStartupTime_Write NK(DataSize 1K);
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Startup_S32K144.S

Reset_Handler:

cpsid i /* Mask interrupts */

/* Init Toggle GPIO */
bl GPIO_Init

/* GPIO Output high */
bl GPIO_OutPutHigh

bl EEPROMStartupTime_ EEPROMTime

bl GPIO_Toggle
bl GPIO_Toggle
GPIO.c
void GPIO Init(void)

{

PCC-> PCCn[PCC_PORTD_INDEX] = PCC_PCCn_CGC_MASK; /* Enable clock
for PORT D */

PTD->PDDR |= 1<<@; /* Port DO: Data Direction= output
*/

PORTD->PCR[@] = ©x00000100; /* Port DO: MUX = ALT1: GPIO

function */

}
void GPIO_Toggle(void)
{
*(uint32_t *)@x4@0FFOCC = 0x01lu;
//PTD->PTOR |= 1<<0; /* Toggle output on port DO
(blue LED) */
}
void GPIO_OutPutHigh(void)
{
*(uint32_t *)Ox400FFOCC = 0x0lu; /* Output © on port DO (blue LED)
*/
}

EEPROM EEH OK AY1C3%AF, BFja]: 39%6us (3§ MCU TEILEALH, ¥Rk BAEE
22> 37, EZ| EEREDY B 1 Z£#&88fE)
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EEPROM BEEH 1K fyiEEAS, Bffa]: 403us (35 MCU L RARLH, #iaikBASTF

22~ F7, EZ| EEREDY B 1 £3589 a)

EEPROM E@EH 2K gYIERA, AfjE):
22> B1, EZF| EEREDY B 1 Z£1F89rta)

EEPROM EHH 4K HiE R, Bfa):
22> 57 HZ|EEREDY B 1 Z£&8ta)

420us (¥§ MCU LRI, ¥R BAFHE

458us (¥ MCU )L mRiLt, ¥R EBERASHE

7.5 WM{FEILPE Micro4> X EEPROMFE—AME B AS32K EEPROM?

F AT RUE A PE Micro 2 X Theg, FHi@id_ attribute_ 35 BAFFSREEEE 70
FlexRAM & (2 B PE Micro %49 415 eeprom) . AT UK ECE - > Advanced
Options (BET) PHEHKER, M TFEHE.

* Debug Configurations x

Create, manage, and run configurations

EIEEX Name: | EEEPROM_usage_Debug |
5/ Main (3% Debugger - Startup | & Source| ] Common 85 05 Awareness

5] C/Ce Application PEMicro Interface Settings

[E] C/C++ Remote Application Interface: OpenSDA Embedded Debug - USB Port

[£] GDB Hardware Debugging
[£] GDB PEMicro Interface Debugging Port:

v [&] GDB PEMicro Interface Debugging
[ EEEPROM_usage Debug
[ EEEPROM_usage_Debug_RAM
[ eEEPROM_usage_Release

[£] GDB SEGGER J-Link Debugging
i Launch Group
Ak Lauterbach TRACE32 Debugger

[ spi_pal_s32K144_debug_flash_pemic
[ spi_pal_s32k144_debug_ram_pemici

Select Device  Vendor: NXP
Core: M4

Specify IP
Additional Optiens

Emergency Kinetis Device Recove

Advanced Options

Hardware Interface Power Control

Provide power to target

Family: 532KTxe¢

Specify Network Card IP

ry by Full Chip Erase [ Use SWD protocal

I (Voltage --> Power-Out Jack)
Regulator Output Voltage Power Down Delay

Target: 532K144F512M15

ms

Power off target upen software exit Power Up Delay

Target Communication Speed
Debug Shift Freq (KHz) | 5000

[ Delay after reset and before communicating to target for 0 ms

GDB Server Settings
[ Launch Server Locally
Hostname or IP: | Iocalhost

GDBMI Port Number:

Server Port Number: | 7224

Server Parameters:

GDB Client Settings
r

Appl:
Filter matched 15 of 21 items PRy

@ Debug Close

A e DUEIT S32K1xx reference manual #;: £ 5 % % F EEPROMSIZE #1 DEPART fy4H
5. H™ 0204 (0000 0010 0000 0100) EP EEPROMSIZE=0x2(4K); DEPART=0x4(0K
Dflash, 64K EEPROM), i, Preserve Partitioning for the device MM {EFZ: BrIE#E R PE

TETHRBE, B XERERE.
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# Advanced Options X

Flash Algorithm Selection

Use the following flash algorithm when programming
flash data:

freescale_s32k144f512m15_pflash_dflash_eeprom.arp e
Maon-Volatile Memory Preservation

[] Use Alternative Algerithm  Browse... Data that reside in a preserved range of
mermory will be maintained through
erase/program cycles. Values will be

Initialization Script Selection masked te match the row size of the

. . i memory.
Specify a .mac script to run after connecting to the
device, [] Preserve this range (Memory Range 0)
[[]Enable initialization script From: | 10000000 | To: | 1000fFFF

] Preserve this range (Memory Range 1)

Browse...  Variables...
From: 0O To: 3

JTAG Daisy Chain Setti
e = []Preserve this range (Memory Range 2)

Use Daisy Chain Ilustration
’ From: 0O To: 3

Tap Mumber: 0 Pre-IR Bits: 0

Erase Options

Erase Module (Erases All Data)

Program Trim Registers
Calculate Trim and Program the Non-Volatile Trim Register

Default trim reference frequency is: 0.0 Hz (Valid Range: 0.0 to 0.0 Hz)

Use custom trim reference frequency: | 0.0 Hz

Program Partition

Partition [13:12] = EEESPLIT, Partition[11:8] = EEESIZE
Partition[7:4] =4'b0000, Partition[3:0] = DEPART

[[] Preserve Partitioning for the device EEPROM data set size must be within Ox00..0x0f
FlexNWVM partition code must be within Ce00.,.Ox0f

[#] Enable Partitioning for the device 0204

RIEENUNY A ITERY Linker 3044, BNFE Linker X {10 flexram section, #1T:
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/* specify the memory areas */

MEMORY

1
/* Flash */
m_interrupts (RX) : ORIGIN = @x@@e@e@8ea, LENGTH = @xéecaed4oe
m_flash_config (RX) : ORIGIN = @x@@00840@, LENGTH = 0xB0088018
m_text (RX) : ORIGIN = @xe@e@e4lle, LENGTH = @xBea7FBFE
m_flexram (RW) : ORIGIN = @x148088808, LENGTH = @xBecelees
J* SRAM L */
m_data (RW) : ORIGIN = @x1FFF3@88, LENGTH = OxB880883888
F* OSRAM U */
m_data_2 (RW) : ORIGIN = @x28008088, LENGTH = OxB880887888

¥

/* Define output sections */

SECTIONS

1

.EEEprom :
1

KEEP(*(.eeceprom))
T * m_flexram

/* The startup code goes first into internal flash */
.interrupts

__ VECTOR_TABLE = .;
= ALIGN(4);
KEEP(*(.isr_wvector)) /* Startup code */
= ALIGN{4);
1 » m_interrupts

EBY7 EEEPROM data_def.c #1110 FH.eeprom section {&4f 9725 £ eeprom_data = 10;%0

T

__attribute  ((section(".eeeprom”))) int eeerom data=18;

J* |
‘\brief The main function fer the project
‘details The startup initialization sequence is the following:
" - startup gsm routine
* - main()
=y
int main(void)
1
int ret;
/* Write your local wvariable definition here */
/*** Processor Expert internal initialization. DON'T REMOVE THIS CODE!!! ===/
#ifdef PEX_RTOS_INIT
PEX_RTOS_INIT(); /* Initialization of the selected RTOS. Mac
#endif
/*** End of Processor Expert internal initialization. Ey

CLOCK 5Y¥S Init(g clockManConfigsfrr, CLOCK MANAGER CONFIG CNT,

RIDIES N S32K1xx_SDK_RTM3_0_FlexNVMPEUsage =15 T 72,
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7.6 FELHLE S FFlashRRRH T ESE

AT REEFHNEFFER~% MCU RFEIAT5HY EOS F1ESD, FEFEFEATIIN
Flash it ERER/RHAESTEZ EALXTIINREELE, EEMEAEMETLE, & MCU RREMEHR
Bt =& — B YERS, BB/ TEYIRIY USB/E O/ OEZALE Flash BiEss#1T
BRI FIREERICRRE, BXATEMEL T Flash BRENTTENSRE, BES%: &
4 B4 7= Flash RN T AT E,

8. S 3k

e S32 Design Studio IDE for ARM® based MCUs

o S32K1xx Data Sheet

o S32KIXXRM, S32K1xx Series Reference Manual
e S32K144EVB: S32K144 Evaluation Board

e S32KMCU N AAX®HY, ®HEMFA LT HEiES%E www.nxp.com/s32k

e Getting Started with CSEc Security Module (document AN5401)
e Using S32K1xx EEPROM functionality (document AN11983)
e Using S32K148 FlexNVM memory (document AN12003)

e Production Flash Programming Best Practices for Kinetis K- and L-series MCUs (document

AN4835)
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https://mp.weixin.qq.com/s/teS1JXH-HgAgyr7_mctllQ
https://mp.weixin.qq.com/s/teS1JXH-HgAgyr7_mctllQ
http://www.nxp.com/S32DS-ARM
https://www.nxp.com/docs/en/data-sheet/S32K-DS.pdf
https://www.nxp.com/products/power-management/lighting-driver-and-controller-ics/automotive-lighting-led-driver-ics/s32k144-evaluation-board:S32K144EVB?tab=Documentation_Tab
https://www.nxp.com/products/processors-and-microcontrollers/arm-based-processors-and-mcus/s32-automotive-platform/s32k144-evaluation-board:S32K144EVB
http://www.nxp.com/s32k
https://www.nxp.com/webapp/Download?colCode=AN5401
https://www.nxp.com/docs/en/application-note/AN11983.pdf
https://www.nxp.com/docs/en/application-note/AN12003.pdf
https://www.nxp.com/docs/en/application-note/AN4835.pdf?fsrch=1&sr=1&pageNum=1&lang=en&lang_cd=en&
https://www.nxp.com/docs/en/application-note/AN4835.pdf?fsrch=1&sr=1&pageNum=1&lang=en&lang_cd=en&
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