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5. — O B s 55 1% & bootloader, bootloaderis EFIsIXA) X #, X MFIsiXzl5Mcal 7 [ Fls
IXBN R 2 A [

6. — MR vE R A M7 i MCALEbootloader>K 17 1] QSPI NOR flash, FTLA—#KQSPI NOR
flash 1 SZRFLE 52 A PA_F2~520 J5 3l CL 48 58 i, AN I 7 455 FEAE 77 2644 Linux P9 A% K
PRId e E QSPINOR flash, Jir AR5 22 58 B Linux 3R 3l (AT 18 ) o

7. TR B P 2 FiBootloader R INEKATFHIBL2, 1iiBL2 \eMMCH In# ATFH:
KUy, SRIEATFH MeMMCH#uboot, ubootZ W%, FTLL—8A H S BLATF/Uboot
QSPI NOR flash3X &) (1f Ay AN 7T B AT i) o

1.2 ZE%R
AFHET S32G3 RDB3 #i+ GD25LX256E QSPI NOR flash J /% :

R | B el Wi B

30| S32G2RM.pdf $32G 5 | Mwww.nxp.com/s32¢ T #
S32G3RM.pdf Tt

At | SW32G RTD 4.4 4.0.2 BSP % fF | Mwww.nxp.com™ N5 %

RTD +3CHY

Mcal

At | Platform_Software_Integration_S32G3_2023_02.exe | BSP #f | Mwww.nxp.com™ A5 F#;

Boot +3CH

loader

SCRY | S32G_Bootloader_V*.pdf Bootloader | https://community.nxp.com/

RSO t5/NXP-Designs-Knowledge-Base/
S32G-Bootloader-Customzition/

ta-p/1519838
ek | BSP37 BSP 3C#Y | Mwww.nxp.com™ AK5 Tk
Linux
T.H | S32Design Studio 3.4.3 8{# 3.5.3 S32DS Mwww .nxp.com ™ AK -5 %

22 H A1) QuadSPI it & T H, 4wi¥
Flash SDK, J Flash tool,

Ry | AN13563: S32G QuadSPI Deep Dive Application AppNotes | Mwww.nxp.com/s32g F#k

1 - i N
o AL A2 A
w4 | S32G_RTD_MCAL_V*.pdf AppNotes | https://community.nxp.com/t5/
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T flash timing header it & ,
flash tools SDK T2 fill(FHl T-H & flash
tools [l gspi nor binary)
uboot SE i, PAZIKENE HIlTE S LR .
A ANREZES
VY | MX25UW51245G.pdf Macronix
QSPINOR
K Tt
A4 | DS-00762-GD25LX256E-Revl.1 Automotive.pdf GD Wit GD Y EE D3R
QSPINOR
K Tt
A4 | S32G_How _to Develop QSPI_Script *.pdf QSPI https://community.nxp.com/t5/
E%El;l;gl;g;h NXP-Designs-Knowledge-Base/
Fr Ry | S32G-QSPI-Nor-customization-doc
/ta-p/1399906
AR AREZ EE
ER: HTASCH AR QSPINOR flash AHIRIKAN T A, & LMy H i, BT bARA 58

Fv B A A DS FC T ) @ . XoF 1B SO R A A LIRS, 48 13048 A bundle release:

www.nxp.com/s32g->S32G3->Design Resources->Software->Automotive Software Package

Manager->DOWNLOAD->%i A\ JEMHK 5 ->S32G3->Integrated Software Bundle.
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1.3 @&

S32G3 RDB3ZEFQSPINOR S EEE G . i FH A /2MACRONIX MX25UW51245G flash. Flash
— M2 1T Apin to pinAft 4, FTLARMNTEE B AGD GD25LX256E.

GND
FLASH VCC
w w o
é. E" @.
43l & }L > <
5 & S 8 s
a21 QSPI A_CSO = x| x us7 e =
PG 04/QSPI A CSO Hoz — S| s = |5
PG_05/QSPI_A_CS1 g USPT A _DATAD @ = i D3 (e} 8 2
PF_05/QSPI_A_DATAD g TSPT A DATAT D2 | SI’sloo 00> B2 QSPI SCK 2
PF_06/QSPI_A_DATA1 [[zg QSPTA DATA c4 | SO/sIon 2L SCLK = =
PF_07/QSPI_A_DATA2 [¢op OSPT A DATA3 D4 | slo2 A4 FLASH_RESET
PF_08/QSPI_A_DATA3 | k19 QOSPT A DATAZ D5 | SIO3 RESET co USPLA_CSU
PF_09/QSPI_A_DATA4 —jz3 TSPT A DATAS E3 | SIOc4 CS ‘g3 TSFT A DOS
PF_10/QSPI_A_DATAS 53 TSPT A DATAB E2 | SIO5 DAS a5 FCS B~ . p GSPLA INT B
PF_11/QSPI_A_DATA6 | 7g TSFT A _DATA E1| SIO8 ECS A il
PF_12/QSPI_A_DATA? | go3 QSPI A DOS Slo7 R798
PF_13/QSPI_A DQS (g TEETE T . L.TPSU
PF_14/QSPI_A_INT e 85 a. NC G5 G3—X
K20 QSPIA SCK _ Rg08 QSPI_SCK X—By | DNU1 n OO0 NCA3[p5 X
PG_00/QSPI A CK [go7 1 o DNU2 S 2% ncaz|[— X
PG 01/QSPI_ A CK ——@ TP5 G =2
J21 @
PG_02/QSPIA_CK2 | 12} TP47 S ok o w MX25UW51245GXDR00
PG_03/QSPI_A_CK2 :8 TP107 >
R278 | DNP
P32G399AACKOVUCT
.

I ik

KT HIE R A, S50 (AN13563.pdf: S32G QuadSPI Deep Dive) 3.17:
Pin configuration.

AE ENXPERIA K AT Btk 4 S HEMX25UWS1245G, Fr LA T2 5GD GD25LX256EX%}
Ee )7 SR B A B O AR, RIS, A3 B2 Z%5 Micron MT35XU256(512)ABA .
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2 Lauterbach BIAIXE)FF & (7] %)
S A (S32G_How to Develop QSPI Script *.pdf) T fif##{a] JF /% Lauterbach A IKZ],
ASLHCAL PSR Flash Z B ARIECE, F 252 LUT BLEAR, HEHADihe:
® (QuadSPI ReadID

® J#:3] DOPI #:3{ )5 (QuadSPI_InitDOPI DLL AutoUpdateMode 100MHz), Hti#iZzEl QSPI
NOR flash: QuadSPI Read32BytesDOPI

2.1 HESHHA

1
C:\NXP\SW32G_RTD 4.4 4.0.2\eclipse\plugins\Fls TS T40D11M4012R0\examples\EBT\S32G3\Fls
Example S32G399A M7\debug\device.cmm % W43, E50N: device gd readid.cmm Fl

device_gd.cmm. Z#%5 M7 0 J53l, Disable WDG F1 QSPI NOR J& % #5547

2.2 QuadSPI_ReadID

device gd readid.cmm i A :

GOSUB PERIPH_PLL

GOSUB PERIPH_DFS1 QSPI 66MHz

GOSUB QuadSPI PinMux CLKEnable

GOSUB QuadSPI Init

GOSUB QuadSPI_ReadID

74h, BT BYTE SWAP AA, FrPA7E ZE S UL T ARD:

; write sequence ID and assert Read id command

Data.Set A:&QSPI_Cntl BASE+0x08 %Long (5.<<24.) ; LUT25 and sequence
PRINT "1st 0x" Data.Long(A:&QSPI_Cntl BASE+0x200)>>24. " (Density)"
PRINT "2nd 0x" (Data.Long(A:&QSPI Cntl BASE+0x200)>>16.)&0xFF " (Device ID)"
PRINT "3rd 0x" (Data.Long(A:&QSPI_Cntl BASE+0x200)>>8.)&0xFF " (Manufacture)"
PRINT "4th 0x" Data.Long(A:&QSPI Cntl BASE+0x200)&0xFF

QuadSPI ReadID, YHGER, M JEDEC 23K, A1 QSPINOR flash | 7 ReadID iy

A NLZAH [A]):
|->

; write sequence ID and assert Read id command
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Data.Set A:&QSPI_Cntl BASE+0x08 %Long (5.<<24.) ; LUT20 and sequence
2% MX25UW51245G it GD25LX256E it %751

MX25U51245G(Z %) GD25LX256E(i%1t)
1: ;Program LUT25 with READ ID ;Program LUT25 with READ ID
Lauterbac Data.Set Data.Set A:&QSPI_Cntl BASE+0x374 %LE %Long
hAWS | A:&QSPI Cntl BASE+0x374 %LE %Long | 0x0818049F ; SEQID 5
0x0318049F SEQID 3 Data.Set A:&QSPI_Cntl BASE+0x378 %LE %Long
Data.Set 0x00001C03 //0x00001C04
. V) 0,
A:&QSPI_Cntl_BASE+0x378 %LE %Long Data.Set A:&QSPI_Cntl BASE+0x37C %LE %Long
0x00001C03 0x0
Data.Set
A:&QSPI_Cntl BASE+0x37C %LE %Long
0x0
BARDHr Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
) 2bits) 2bits)
049f 0x01(CM | 0x0(1 | 0x9F(RDID) 049f | 0x01(CMD) | 0x0(1 | 0x9F/0x9E(RDID)
D) bit) bit)
0818 0x2(ADD | 0x0(1 | 0x18(24 Addr | 0818 | 0x2(ADDR) | 0x0(1 | 0x18(24 Addr bits to be
R) bit) bits to be sent bit) sent on 1 pad)
on 1 pad)
1c03 0x7(REA | 0x0(1 | Ox3 write data | 1c04 | Ox7(READ) | 0x0(1 | Ox4 write data size in
D) bit) size in byte 103 bit) byte
A, AT LA
L 3 ) byte
ETJ, ? Figure 16. Read Identification (RDID) Sequence (SPI mode only) Figure 82. Read Identification ID Sequence Diagram (SPI)
CS”_\ /_ < 01234567 8 910 111213141516 17 18 1920 21 22 23
o M.o_d_s.:.‘a_i 012345678291 13 14 15 16 17 18 2823031 SCLK
« [N % X S LXK
Hanz Manufacturer Identification Device Identification .-
o = 00 000000000 * i S i
CH, = 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47
SR == I RIRRnn -
o Device ID15-ID8 —»— Device ID7-ID0 —»<—— Manufacturer ID —» -
0 - - KIXEXEX XX IXDRIXEXEX XXX XXX X EX XXX - - -
MSB MSB MSB
i BH The RDID instruction is for reading the The Read Identification (RDID) command allows the
manufacturer ID of 1-byte and followed by 8-bit manufacturer identification to be read, followed by
Device ID of 2-byte three Bytes of device identification. The device
Table 11. 1D Definitions identification indicates the memory type in the first Byte,
Command Type MX25U51245G and the memory capacity of the device in the second Byte
RDID ‘ oF T ManufaccéurerlD } Mem;rsy type. } Memorg;!ensny
FTE PRINT "1st 0x" Data.Long(A:&QSPI_Cntl BASE+0x200)>>24. " (Density)"
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PRINT "2nd 0x" (Data.Long(A:&QSPI_Cntl BASE+0x200)>>16.)&0xFF " (Device ID)"
PRINT "3rd 0x" (Data.Long(A:&QSPI_Cntl BASE+0x200)>>8.)&0xFF " (Manufacture)"
PRINT "4th 0x" Data.Long(A:&QSPI Cntl BASE+0x200)&0xFF

2.3 it B QSPI NOR 35 DOPI #5

device gd.cmm FE i HUWI T
GOSUB PERIPH PLL 1600MHZ
GOSUB PERIPH PLL DFS1 800MHZ
GOSUB QuadSPI PinMux_CLKEnable
GOSUB QuadSPI InitDOPI DLL_AutoUpdateMode 100MHz
GOSUB QuadSPI Read32BytesDOPI
QuadSPI_InitDOPI_DLL_AutoUpdateMode 100MHz, i :
|-> ; write sequence ID and assert WriteEnable id command

Data.Set A:&QSPI_Cntl BASE+0x08 %Long (2.<<24.) ; sequence
|->
; We assume we are after a reset, in SPI mode 1X SDR
Data.Set A:&QSPI Cntl BASE+0x154 %LE %Long 0x00000002 //TX Buffer Data Regsiter=2

; Program LUT60 Write CONFIG2 REGISTER - SPI mode with value to switch to DOPI mode. From this point on,
all LUT seqs should be DDR OPI mode compatible

Data.Set A:&QSPI Cntl BASE+0x08 %Long (12.<<24.) ; sequence
2% MX25UW51245G Btit GD25LX256E i % /541

MX25U51245G(Z%) GD25LX256E(¥1t)
Lauterbac | ;Program LUT10 with WRITE_ENABLE ;Program LUT10 with WRITE_ENABLE
h ﬁ_ﬁg Data.Set Data.Set A:&QSPI_Cntl BASE+0x338 %LE %Long
l()VIVf)‘teena A:&QSPI_Cntl BASE+0x338 %LE %Long 0x00000406 ;  SEQID 2
e .
0x00000406 5 SEQID 2 Data.Set A:&QSPI_Cntl BASE+0x33C %LE %Long
Data.Set 0x0
A:&QSPI_Cntl BASE+0x33C %LE %Long
0x0
BARDHr Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
) 2bits) 2bits)
0406 0x01(CM | 0x0(1 | 0xO6(WREN) | 0406 | 0x01(CMD) | 0x0(1 | 0x06(WREN)
D) bit) bit) 4
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Figure 12. Write Enable (WREN) Sequence (SPI Mode)

Figure 16. Write Enable Sequence Diagram (SPI)

csg \ e

0 1 2 3 4. 267

sew U UHUUUT—
<€«—— Command —»|
st /// /[

06H

The Write Enable (WREN) instruction is for

i BH . . . The Write Enable (WREN) command is for setting the
setting Wnte .Enable Latch (WEL) bit. For those Write Enable Latch (WEL) bit. The Write Enable Latch
instructions like PP/ ) .
(WEL) bit must be set prior to every Page Program (PP),
PP4B, 4PP/4PP4B, SE/SE4B, X
Sector Erase (SE), Block Erase (BE), Chip Erase (CE),
BE32K/BE32K4B, BE/BE4B, CE, and WRSR, . . .
which are intended to change the Wnt.e Status Register ('WRSR), Wr.lte Exteqded Address
Register (WEAR), Write Nonvolatile/Volatile configure
device content WEL bit should be set every register and Erase/Program Security Registers command.
time after the WREN instruction setting the
WEL bit.
;Program LUT60 Write CONFIG2 REGISTER | ;Program LUT60 Write CONFIG2 REGISTER - SPI
Lauterbac
h FERT - SPI mode mode
: Data.Set Data.Set A:&QSPI_Cntl BASE+0x400 %LE %Long
(switchto | A.&OSPI Cntl BASE+0x400 %LE %Long | 0x08180481 ; SEQID 12
DOPI 0x08200472 ; SEQID 12 Data.Set A:&QSPI_Cntl BASE+0x404 %LE %Long
mode) Data.Set 0x00002001
. V) 0,
A:&QSPL Cntl_BASE+0x404 %LE %Long Data.Set A:&QSPI_Cntl BASE+0x408 %LE %Long
0x00002001
0x00000000
Data.Set
A:&QSPI_Cntl BASE+0x408 %LE %lLong
0x00000000
BARI Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
) 2bits) 2bits)
0472 0x01(CM | 0x0(1 | 0x72(WRCR2) | 0481 | 0x01(CMD) | 0x0(1 | 0xB1/81(WRCR)
D) bit) bit)
0820 0x02(AD | 0x0(1 | 0x20(32 Addr | 0818 | 0x02(ADD | 0x0(1 | 0x18(24 Addr bits to be
DR) bit) bits to be sent R) bit) sent on 1 pad)
on 1 pad)
2001 0x8(WRI | 0xO(1 | 0x01 write data | 2001 | Ox8(WRITE | 0x0(1 | 0x01 write data size in
TE) bit) size in byte ) bit) byte
HANER ; We assume we are after a reset, in SPI ; We assume we are after a reset, in SPI mode 1X
fi. mode 1X SDR SDR
Data.Set Data.Set A:&QSPI Cntl BASE+0x154 %LE %Long

A:&QSPI_Cntl BASE+0x154 %LE %Lo
ng 0x00000002 //TX Buffer Data
Regsiter=2

0x000000¢e7 /TX Buffer Data Regsiter=0xe7 means
Octal DTR with DQS
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Figure 31. Write Configuration Register 2 (WRCR2) Sequence (SPI Mode)

Hﬂ‘}_‘? E - Figure 26. Write i ile Confi ion Register Diagram (SPI1)
A\ /T -
SCLKWW 012345672829 28 29 30 31 32 33 34 35 36 37 38 39
[¢—— Comman: 54.‘.7 Ad-d.vess‘ —+— CR2 —-‘ Se :— _—
l¢«—— Command —» 24-bit address—»| Configuration register in
S 1) B—— ¢ 9210,00.0.0,0,0.0.0.0,00 il W R e M0 00 000
P B The WRCR?2 instruction is for changing the The Write Nonvolatile/Volatile Configuration Register

values of Configuration Register 2. Before
sending WRCR?2 instruction,

the Write Enable (WREN) instruction must be
decoded and executed to set the Write Enable
Latch (WEL) bit in

advance.

9-3. Configuration Register 2

Address Bit Name Description Detault
. - 0= STR OP| disable
BitD |SOPI (STR OPIEnable) i ol i 0
0= DTR OP! disable
1= DTR OPI enable

000h

Bit1 |DOPI{DTR OFI Enable)

(WRCR) command allows new values to be written to
the Nonvolatile/Volatile Configuration Register. Before
it can be accepted, a Write Enable (WREN) command
must previously have been executed

Table 9 Volatile Configuration Register

Addr | Settings bit7 | bité | bit5 | bit4 | bit3 | bit2 | bit1 | bit0 | Description

1 1 1 1 1 1 i L SPI with DQS (Default)

1 1 0 1 1 i 1 i SPIW/O DQS

1 1 1 0 [} 1 1 1 Octal DTR with DQS
<0> 1/0 mode il 1 0 0 [} 1 1 1 Octal DTR W/O DQS

1 0 1 1 [} 1 1 1 Octal STR with DQS

1 0 0 1 [} 1 1 i Octal STR W/O DQS

Others Reserved

; ;

FE, W GD25LX256E Kii:

F P AEM# QSPI NOR FC B I TG B8 U7 7] i N I B 3 A7 s B . FH P AT LUE A WRITE
NOVOLATILE configuration REGISTER (5 NJE#E K MERLE TFA748) Bk EEMEARE . dF
Sy RMETC B A7 A7 2% 0045 BAE L AL A BLE reset 2 i 78 o NI B A7 A7 4% o

FA P a] DAAE B 4 454 391 18] 4 F] WRITE VOLATILE configuration REGISTER ¥ E{AC &, 44

T2 )5, KHA S RIERE 2 4 4 115 B AL WRITE

-
Monvolatile configuration register
b

Nonvolatile to internal register download after
power-on or RESET

|

Nonvolatile to volatile register
download after power-on or RESET

il 5e B S BV i Y BT B A A A

-
»  Wolatile configuration register

A

Volatile to intemal register download after Wnte
Volatile Configuration Reqgister Command

|

( Intemal configuration register J

4

[ Device behavior ]

FrCAfES configuration A f7as i, {4 0x81 5 volatile 7174y, B AR
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Write Volatile

Configuration 81h 1-1-1 8-8-8 8-5-8 3(4) 1
Register
2.4 £ DOPI #=, READ_8DTRD
QuadSPI_Read32BytesDOPI, i H:
|->; write sequence ID and assert Read command
Data.Set A:&QSPI_Cntl BASE+0x08 %Long ((7.<<24.)+32.) ; sequence 7 + 32 bytes to be
27 MX25 Wit GD25 i 2 751
EE, T dummy FJi%E, MX25U51245G (A :
Table 1. Operating Frequency Comparison
Numbers of Dummy Cycle
6 10 12 14 16 18 20
Octa /0 STR(MHZ)| R Grade 66 104 | 133 | 155 | 166 | 173 | 200"
Octa /0 DTR (MHz) | (-40°C 10 105°C) | gg 104 133 155 166 173 | 200*
Jr LAYE 200Mhz I, 38 9 0x14=20 ™ clocke
GD25LX256E & N:
Table 10 Clock Frequencies of TFEGA-24 (5x5 Ball Array)
Number of Dummy Clock Octal /O FAST READ
OPIDTR
Cycle STR DTR
4 40 40 40
6 84 84 84
8 104 104 104
10 133 133 133
12 152 192 152
14 166 166 166
16 and above 166 200 200

fE 200Mhz OPI-DTR # X F A A B N 0x10=16 /) clock. EAK{EIES %%
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Table 13 Commands (Extended/Octal SPI)

Extended SPI QOctal SPI
Dummy |CMD- Addr- | CMD- Addr-| Dummy Addr. Data
Command name Code | CMD-Addr-
e Clock Data Data Clock Bytes Bytes
ata
Cycles {S-D-D) (S-8-5) Cycles
MX25U51245G(Z%) GD25LX256E(¥1t)

Lauterbac

LEANE

;Program LUT35 with 8DTRD - READ DOPI
mode

Data.Set
A:&QSPI Cntl BASE+0x39C %LE %Long
0x471147EE ; SEQID 7

Data.Set
A:&QSPI_Cntl BASE+0x3A0 %LE %Long
0x0C142B20

Data.Set
A:&QSPI Cntl BASE+0x3A4 %LE %Long
0x00003B01

Data.Set
A:&QSPI_Cntl BASE+0x3A8 %LE %Long
0x00000000

;Program LUT35 with 8DTRD - READ DOPI mode

Data.Set A:&QSPI_Cntl BASE+0x39C %LE %Long
0x470247FD ; SEQID 7

Data.Set A:&QSPI_Cntl BASE+0x3A0 %LE %Long
0x0F142B20

Data.Set A:&QSPI Cntl BASE+0x3A4 %LE %Long
0x00003B01

Data.Set A:&QSPI Cntl BASE+0x3A8 %LE %Long
0x00000000

Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
) 2bits) 2bits)
47ce 0x11(CM | 0x3(8 | Oxee 47fd | Ox11(CMD | 0x3(8 | Oxfd (OCTAL I/O
D DDR) |bit) | 0x11(Octal/O _DDR) bity | FAST READ with DDR
DTR read) ADDRESS and DATA)
4711 0x11(CM | 0x3(8 4702 | Ox11(CMD | 0x3(8 | 0x02(0xfd [ %MH)
D DDR) | bit) _DDR) bit)
2b20 0xA(ADD | 0x3(8 | 0x20(32 Addr | 2b20 | OXA(ADDR | 0x3(8 | 0x20(32 Addr bits to be
R _DDR) bit) bits to be sent _DDR) bit) sent on 4 pad)
on 4 pad)
Ocl4 0x3(DUM | 0x0(1 | 0x14(20 0f10 | 0x3(DUM 0x3(8 | 0x10(16 dummy cycles)
MY) bit) dummy cycles) MY) bit)
Dum
my
i &
N
1bit

12
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or 3
bit
3bl10 Ox14(REA | 0x3(8 | 0x10(Read 16 | 3b10 | Ox14(REA | 0x3(8 | 0x10(Read 16 Bytes on
D DDR) | bit) Bytes on 4 pad) D DDR) bit) 8 pad)
Hﬂ.}—‘%—‘ E Figure 43. OCTA Read Mode Sequence (DTR-OP1 Mode) Figure 54. DTR Octal I/O Fast Read Sequence Diagram (OPI)
o] f < 0 1 2 T 18 19 B
R U T e T e e T e oy oy S g o S
or7:0] 7///X__FDH _)—Adar ) Adar)(AddrXAddry— - - - - - ((Predrive XXX Data out
DS - T\ . —
sIofT0] s e — (I oy )(my | . | 1
Address Dummy 1_‘ ;f::z;ii:‘el-:: FDh 1-8d-(8d) 16 ‘ B-8-(8) 8-8d-(8d) 16 ‘ a4 1t0 = |
"wiord unit unit
i EH The 8DTRD instruction enable DTR Octa The Octal /O DTR Read command enables Double

throughput of Serial Flash in read mode. An Transfer Rate throughput on Octal 1/O of Serial Flash in

DOPI Enable bit of read mode. The address (interleave on 8 I/O pins) is
Configuration Register 2 must be set to "1" latched on both rising and falling edge of SCLK, and data
before sending the DTR Octa READ (interleave on 8 1/O pins) shift out on both rising and
instruction. falling edge of SCLK. The 8-bit address can be

latched-in at one clock edge, and 8-bit data can be read
out at one clock edge, which means 8 bits at rising edge
of clock, the other 8 bits at falling edge of clock. The first
address Byte can be at any location. The address is
automatically increased to the next higher address after
each Byte data is shifted out, so the whole memory can
be read out at a single Octal I/O DTR Read command.
The address counter rolls over to 0 when the highest
address has been reached.

FTED PRINT "1st 0x" Data.Long(A:&QSPI_Cntl BASE+0x200)
PRINT "2nd 0x" Data.Long(A:&QSPI_Cntl BASE+0x204)
PRINT "3rd 0x" Data.Long(A:&QSPI_Cntl BASE+0x208)
PRINT "4th 0x" Data.Long(A:&QSPI_Cntl BASE+0x20C)

PRINT "5th 0x" Data.Long(A:&QSPI Cntl BASE+0x210)

2.5 JEER
¥ RDB3 MR E N F#iia, B 7E QSPINOR ke N i IVT k4%, fBah:
1. J&217 Lauterbach: t32marm.exe: File->Open script...= device_gd _readid.cmm.
2. WRJEAE AT A LR area fr %, A AT AR 23T BN HI K ) RX buffer B i) 1D 18

ile C:\Work\S32G\Application notes\qspi_nor\GD\development\1l. lauterbach\device_gd _read
1st 0x19 (Density)

2nd 0x68 (Device ID)

3rd 0x0C8 (Manufacture)

th 0xOFF

3. HH1121T Lauterbach: t32marm.exe: File->Open script...= device_gd.cmm.
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fi'leOC(:}\WOrk\SﬂG\App'li cation notes\gspi_nor\GD\development\1l. lauterbach\device_gd. cmm
1st Ox

2nd 0x68 (Device ID)

3rd 0x0C8 (Density)

4th OxOFF (Manufacture)

1st 0x0C0C0000

2nd 0x0C0COCOC

3rd 0x0C0COCOC

4th 0x0c0COCOC

Slth 0x0C0C0COC

4. SRIGIESER View->dump... B, i AHhE 0x0:

40-bit Master
Description
32-bit Master
Description
(except M7)
M7 Descrintion A53 CC | M7 Default M7 M7
Start address Size P FlexNOC Cache M7 | Memory | Memory
(hex) End address (hex) | (KB) HSE M7 Description | Slave port mode Bus Space Type
Code
0x00 0000 0000 | 0x00 1FFF FFFF | 524288 | QSPI AHB Buffer s flash WT AXIM Code Normal
Al LUE 2] AHB il 152 K 1) QSPINOR N %5 :
11 B::Data.dump (0x0) /DIALOG o|[@] =
‘SD:{JXU ] I}ijd ] Modify... | | tong ~ [E [OTrack MHe
I address 0 4 8 C 0123456789ABCDEF
SD: 00000000 OCOCO000 OCOCOCOC OCOCOCOC OCOCOCOC NN FEEFEEFEFEEFEE A
SD:00000010 | 0OCOCOCOC 0COCOCOC 0COCOCOC 0COCOCOC BRwRew?eEree® e =
SD: 00000020 [ 0OCOCOCOC 0COCOCOC 0COCOCOC 0COCOCOC (et eee®e ~
SD:00000030 | 0COCOCOC 0COCOCOC 0COCOCOC 0COCOCOC TR wReReReeee v
SD: 00000040 [ 0OCOCOCOC 0COCOCOC 0COCOCOC 0COCOCOC R eee®®®t »
SD:00000050 | 0COCOCOC 0COCOCOC 0COCOCOC 0COCOCOC Bttt
SD: 00000060 [ OCOCOCOC 0COCOCOC 0COCOCOC 0COCOCOC e e ettt
SD:00000070 | 0COCOCOC 0COCOCOC 0COCOCOC OCOCOCOC Rt

-
e
an
n N
fuc
n
-
n N
am
n N
fuc
n
fuc
n N
am
n N

SD:00000080 | FFFFOOFF FFFFFFFF FFFFFFFF FFFFFFFF
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14




3 Flash tool BB T K

S A (AN13563: S32G QuadSPI Deep Dive Application note) , 5.3. Flash SDK usage, [
fif# Flash tool BEE I K T7i%:

BRI R LT LA R R
L okt F—Z) HRAFZRS Flash 218, AEHMRK G, HFEQEFFSR.

2. HHl S32DS flash tool VA & 6445 B 3%
C:\NXP\S32DS.3.4\S32DS\tools\S32FlashTool\flash, f14%:

FPs | A s

1 Micron MT35XU02GCBA. .bin

2 MACRONIX MX25UMS51245G.bin

3 MX25UW12A45G R52.bin
4 MX25UW51245G.bin

5 CYPRESS S26KL512S2.bin

6 S26KS5128.bin

7 S70FS01GS.bin

FrAan S A =R AR K flash, A RUESEAMH S 2 IR EESRBRE, EEha
R, e — AU, FRE R — RS ER RSEARRI, B i 8-S AR Rl R ER AN (R

3. QSPINOR flash | " ZK<x7 [E— & e, Fr LA] DLSEXT b Hefim & 7 A 25 A7 2% 0 S S AH A

4. FJ5 A4 % E% % 5.3. Flash SDK usage H & — M H I H L5145

3.1 Flash SDK 2P vk

F3 4 5.3. Flash SDK usage #if, flash SDK SZH ) 5L ELHE:
® Read id
/* SEQID 1 - ID Read */

gspi_compose lut register(p_pb, SEQID RDID, p _pb->read id cmd, p_pb->read id dummy, 0, 0,
p_pb->read id_length, 0, 0);

® Erase chipset
/* SEQID 5 - Chip Eraser*/
gspi_compose_lut register(p_pb, SEQID_CHIP_ERASE, CHIP_ERASE CMD, 0, 0, 0, 0, 0, 0);

S$32G ADD GD FLASH SUPPORT
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® Write flash
/* SEQID 3 - Page program */

gspi_compose_lut register(p_pb, SEQID PP, p_pb->page program cmd, p_pb->page program dummy,
p_pb->page program_address length,

0, TX BUFFER_SIZE, 1, 0);
® Dump flash
/* SEQID 2 - Fast read (NOR) / read to internal buffer (NAND) */

gspi_compose_lut register(p_pb, SEQID_PAGE READ, p_pb->page read cmd,
p_pb->page read dummyl,

p_pb->page_read_address_length, p_pb->page read dummy?2, p_pb->is nand ? 0 :
RX BUFFER_SIZE, 0, 0);

pb->read id cmd = READ _ID CMD;
pb->read id dummy =READ ID DUMMY;
pb->read id length=READ ID LENGTH;

pb->write_enable cmd = WRITE_ENABLE CMD;

pb->page program_cmd = PAGE PROGRAM_CMD;
pb->page program_dummy = PAGE PROGRAM DUMMY;
pb->page program_address length = PAGE PROGRAM _ ADDRESS LENGTH;

pb->page read cmd = PAGE READ CMD;
pb->page read address length = PAGE READ ADDRESS LENGTH;
pb->page read dummyl =PAGE READ DUMMY1,;
pb->page read dummy2 = PAGE READ DUMMY?2;

pb->write_any register cmd = WRITE _ANY REGISTER CMD;
pb->write any register address length = WRITE ANY REGISTER ADDRESS LENGTH;
pb->write_any register dummy = WRITE _ANY_ REGISTER DUMMY;
pb->write_any_register length = WRITE ANY REGISTER LENGTH;

#define CHIP_ ERASE CMD 0x60
/ *

* Command definitions
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%/
#define READ_ID_CMD 0x9F

#define READ_ID_DUMMY 0

#define READ_ID_LENGTH 4

#define WRITE_ENABLE_CMD 0x06

#define PAGE_PROGRAM_CMD 0x12

#define PAGE_ PROGRAM_DUMMY 0

#define PAGE_ PROGRAM_ADDRESS LENGTH 32

#define PAGE_READ CMD 0x13

#define PAGE_ READ DUMMY | 0

#define PAGE_READ _ADDRESS_LENGTH 32

#define PAGE_READ_DUMMY2 0

#define CHIP_ERASE_CMD 0x60
#define WRITE_ANY REGISTER_CMD 0x72
#define WRITE_ANY REGISTER LENGTH 1

#define WRITE_ANY REGISTER_ADDRESS LENGTH 32

#define WRITE_ANY REGISTER_ DUMMY 0

3.2 JFRHH flash JEACHY

225 R C:\NXP\S32DS.3.4\S32DS\help\resources\howto\
{HOWTO Use FlashSDK to add support_for QuadSPI flash memory devices for S32 Flash To
ol.pdf) T LA¥E%E S32DS ¥ FlashSDK L%, &

® 7t FlashSDK:Release FlashTemple =745 d7->Build Configurations->Set Active: f] LA ##
Release 5 # Debug Temple.

® 7t FlashSDK:Release FlashTemple 745 d7->Build Project, 7] LA, &5591E Console & 1,
I P HH R BB ARAE -
C:\NXP\S32DS.3.4\S32DS\tools\S32FlashTool\FlashSDK Ext\Release FlashTemplate\
FlashSDK.bin.

S$32G ADD GD FLASH SUPPORT
17



R —# T Flash HIEIRB 8115, FERIEHRE -
C:\NXP\S32DS.3.4\S32DS\tools\S32FlashTool\FlashSDK_Ext\Algo\Generic\ qSPI chip commands.h.

FLAR P 2K flash B4 75 2w e i~ (3= H 87 Flash SDK A4 F A5 2 {3 SPI AR, dF
AR ) s

MX25UMS51245G | GD25LX256E | {}iH

<
NOR 0 /}/< NOR memory type pb->is_nand = MEMTYPE;//=NOR=0, #}{J]
NAND 1// NAND Memory type. not
supported A7 #r QSPI Nand
MEMTYPE NOR
BLOCK PROTECT MASK | (x30) //status register protect bit 5~2
TOP_BOTTOM MASK (x08) //configure register bit3 top area or bottom

area protect but GD have no this register, so
keep

//it to avoid compiling error. current flash tool
have no protect ability

WEL (1<<1) ///<Write Enable Latch bit of configuration
register //should be status register

WIP (1<<0) ///[<Write in Progress bit of configuration
register //should be status register
BYTES _PER PAGE (256) ///< page size in bytes //- 256 Bytes per
programmable page
NUMBER OF SECTORS (1024) (1024) number of flash sectors
(8192) H TS A K sector programe 77 3K,

FITLL sector 75 BK FH 1024 F11 4%1024 118,
MAGELEH 8192 5 4*1024 [{A

BYTES PER SECTOR (64 *1024) (64 * 1024) size of sector in bytes
(4*1024)
REG PROTECTION _ADD | 0x00 address of the register that holds the
R protection bits, if exists
REG _STATUS ADDR 0x00 address of the register that holds the status
bits, if exists
READ ID CMD 0x9F 0x9F L2174
READ ID DUMMY 0 0
READ ID LENGTH 4 4
WRITE ENABLE CMD 0x06 0x06 UL 2.2 7%
PAGE PROGRAM CMD 0x12 0x12 9.19 Page Program (PP) (02H/12H)
PAGE PROGRAM DUMM | 0 0 sending Page Program command -  3-Byte address

S§32G ADD GD FLASH SUPPORT
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Y or 4-Byte address on SI

PAGE_PROGRAM_ADDR 32 32 - Figure 55. Page Program Sequence Diagram (SPI) :

ESS_LENGTH ok :LD 123 4567 8 910 - 28 29 30 31 32 33 34 35 36 37 38 39
8 T eee. Q%WME -
e 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 §§§§§§§§

j«— DataByte 2 ——l«— DataByes —»| | Datagyie 25—
sl -
0x12 NPYF i fim 45

PAGE READ CMD 0x13 0x13 9.14 Read Data Bytes (READ) (03H/13H)

PAGE READ DUMMY1 |0 0 0x13 AT i 25

PAGE_READ_ADDRESS_ 32 32 — Figure 41. Read Data Bytes Sequence Diagram

LENGTH 012345867891 28 29 30 31 32 33 34 35 36 37 38 39

sok .

PAGE_READ DUMMY?2 0 0 . ZZZZXH:CM;::M B0 O

READ STATUS REGISTE | 0x05 0x05 W.53397

R CMD

READ STATUS REGISTE | 0 0

R DUMMY

READ STATUS REGISTE | 0 0

R ADDRESS LENGTH

READ STATUS REGISTE | 1 1

R _LENGTH

WRITE_STATUS _REGIST | 0x01 0x01 w224y

ER CMD

WRITE _STATUS REGIST | 0 0

ER DUMMY

WRITE_STATUS REGIST | 0 0

ER ADDRESS LENGTH

WRITE_STATUS REGIST |1 1

ER LENGTH

SECTOR ERASE CMD 0xDC 0xDC W 53327

SECTOR_ERASE DUMM | 0 0

Y

SECTOR_ERASE ADDRE | 32 32

SS LENGTH

SUBSECTOR_ERASE CM | 0x21 0x21

D 9.22 Sector Erase (SE) (20H/21H)

SUBSECTOR_ERASE DU | 0 0

MMY

S$32G ADD GD FLASH SUPPORT
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SUBSECTOR_ERASE_AD 32 32 Figure 66. Sector Erase Sequence Diagram (DTR OPI)
DRESS LENGTH . g 1 :
= €Command»e—— Address ——»
o0y 777777 20n Kadorador)(aarypaar {LNTLY
CHIP_ERASE CMD 0x60 0x60
CLEAR STATUS REGIST | 0 0 which means have no this command
ER CMD
READ ANY REGISTER | 0x71 0x85 H TR SPI —£Rfidi =, AN TS Bl
CMD {E configure ZF {775 -
READ ANY REGISTER L | 1 1 0, 5.33.8
ENGTH
READ _ANY REGISTER | 32 24
ADDRESS LENGTH
READ ANY REGISTER |0 0
DUMMY
WRITE_ANY REGISTER | 0x72 0x81 H TR A SPI — £ A=, oA 75 Bk
CMD {E configure 717 2% «
WRITE_ANY REGISTER | 1 1 0, 2.2
LENGTH
WRITE_ANY REGISTER | 32 24
ADDRESS LENGTH
WRITE_ANY REGISTER |0 0
DUMMY
READ ID CMDI _OPI 0x9F 0x9F 0. 5.3.3.771
READ ID CMD2 OPI 0xF9 0xF9
READ ID DUMMY OPI |0 0
READ ID LENGTH OPI | 4 4

FIrUL, PR REAME S, B i B fomt ol LB T4 .

% C:\NXP\S32DS.3.4\S32DS\tools\S32FlashTool\FlashSDK_Ext\Release FlashTemplate\
FlashSDK.bin #% I | C:\NXP\S32DS.3.4\S32DS\tools\S32FlashTool\flash. iy 44 A :
GD25LX256E.bin. SAJGIAIFE: 152K
C:\NXP\S32DS.3.4\S32DS\tools\S32FlashTool\configs\flash devices.xml, ¥ GD25LX256E.bin 31
k&%

<algorithm>
<id>GD25LX256E</id>
<name>GD25LX256E</name>
<path>flash/GD25LX256E.bin</path>
</algorithm>

S§32G ADD GD FLASH SUPPORT
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IXFELE flash tool FIEIEEE FHAE BBt rT AE R T -

Initialization
Select target and algorithm for uploading:
Target ! 532G3xxx

Algorithm | GD25LX256E

[] secure serial bootloader;

3.3 WAL R

® {§i[f] Flash T.H, IN#%i%: Upload target and algorithm to hardware:

Execution

@ Program finished successfully.

Flash algo is loaded.

Device: Flash Driver Template

Capacity: 64 MiB (67108864 bytes)

® 514 Get flash ID: & 275D

Execution

@ Program finished successfully.

Manuf. ID=@xBeC8

Device ID=@x1968

58T T
® SXJ5{HF Flash T EF#FRINGE: Erase memory range, /& 75 AEFE R T

S$32G ADD GD FLASH SUPPORT
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Execution

@ Program finished successfully.

Progress: 6@
Progress: B@
Progress: 188
Erase successful.

® [ Flash TH K55 DjfE: Upload file to device:

Execution

@ Program finished successfully.

Data file is loaded.

Time spent: ©.08 sec.

® 5 )r FHE M Flash TR 1 HES #EE MBT B MO LE -

Execution

@ Program finished successfully.

Data file is stored.

Data is read. Time spent: 8.12 sec.

S§32G ADD GD FLASH SUPPORT
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R RN IR Y I =

:‘ ‘C:\Work\SﬂG\APplication notes\gspi_nor\GD\test.bin

~ | ﬁ“C:\Work\SSEG\AppIication notes\gspi_nor\GD\test1.bin

2023/11/21 9:09:52 4,096 T35 <BhiA> -

00000000 80 @0 eC eC eC eC eC eC eC eC eC eC eC eC eC ecC
6606810 eC eC aC eC eC eC eC eC eC eC eC aC eC eC eC ecC
00000020 oC eC eC eC eC oC eC eC oC oC eC eC eC eC eC eC
00000030 eC eC eC eC eC eC eC eC eC eC eC eC eC eC eC ecC
06000040 @C eC eC eC eC eC eC eC eC eC eC eC eC eC eC ecC
80000050 eC eC eC eC eC eC eC eC eC eC eC eC eC eC eC eC
00000060 @C eC eC eC eC eC eC eC eC eC eC eC eC eC eC ecC
06000070 eC eC eC eC eC eC eC eC eC eC eC eC eC eC eC ecC
BepgensHgee FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

4 Tk VT SE:k

2023/11/22 14:59:27 4,096 T35 <BhiA> -

......... ~ (66000688 98 @@ ©C 8C eC eC ec eC ec eC ec eC ec ec ec ec
|eeeEEE18 OC BC ©C BC eC eC BC 8C ec eC ©C 8C ec ec ec ec
|eecee028 OC 8C ©C eC eC eC eC eC eC oC eC eC ec eC eC ec
|eeceee38 BC 8C ec eC eCc eC ec eCc ec eC ec eCc ec ec ec ec
|eeeeee48 @C BC ©C BC eC eC ec 8Cc ec eC ec eC ec ec ec ec
|eeeeee58 @C 8C eC eC eC eC eC 8C eC eC eC 8C ec eC eC ec
|eeceeese @C 8C ec eC eCc eC ec ec ec eC ec ec ec ec ec ec
|eeeeee78 OC 8C ©C 8C eC eC ec eCc ec eC ec eC ec ec ec ec
|eoceeese @@ FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

B# RS (AN13563: S32G QuadSPI Deep Dive Application note) , & 7 4 QuadSPI Boot 13
F4 ($32G_QSPINOR _Ef#| *pdf) , Z75 4 S32G QSPINOR flash fic & % ke H, PLF =K
flash /£ 200Mhz, DDR, External DQS, Auto Update/Bypass | A&, MELEH GD GD25LX256E

A A

Macronix Micron GD
MX2SUWSI245G | \rp3sxuaseaBA GD25LX256E
200Mhz 200Mhz 200Mhz
DDR DDR DDR
External DQS External DQS External DQS External DQS
Auto Update Auto Update Bypass Auto Update

Flash Port Connection A A A A

DLL Bypass mode No No Yes No

DLL Auto Update Mode Yes Yes No Yes

IPCR Enable Mode No No No No

SFLASH Clock Frequency | 0xc8 0xc8 0xc8 0xc8

MCR 0x30f00cc 0x30f00cc 0x30f00cc 0x30f00cc
DQS _FA DQS FA DQS FA DQS FA
SEL=3 SEL=3 SEL=3 SEL=3

FLSHCR 0x10303 0x10303 0x10303 0x10303

BFGENCR 0x0 0x0 0x0 0x0

DLLCRA 0xc280000c 0xc280000c 0x40000506 0xc280000c
DLLEN=1 DLLEN=1 DLLEN=0 DLLEN=1
FREQEN=1 FREQEN=1 FREQEN=1 FREQEN=1
DLL REFCNTR=2 | DLL. REFCNTR=2 | DLL. REFCNTR=0 | DLL. REFCNTR=2
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DLLRES=8 DLLRES=8 DLLRES=0 DLLRES=8
SLV_FINE SLV_FINE SLV_FINE SLV_FINE
OFFSET=0 OFFSET=0 OFFSET=0 OFFSET=0
SLV DLY SLV DLY SLV _DLY SLV _DLY
OFFSET-=0 OFFSET-=0 OFFSET-=0 OFFSET-=0
SLV DLY SLV DLY SLV DLY SLV DLY
COARSE=0 COARSE=0 COARSE=5 COARSE=0
SLAVE AUTO SLAVE AUTO SLAVE AUTO SLAVE AUTO
_UPDT _UPDT _UPDT _UPDT
=1 =1 =0 =1
SLV _EN=1 SLV_EN=1 SLV_EN=1 SLV_EN=1
SLV DLL SLV DLL SLV DLL SLV DLL
BYPASS=0 BYPASS=0 BYPASS=1 BYPASS=0
SLV _UPD=0 SLV _UPD=0 SLV _UPD=0 SLV _UPD=0
PARITYCR 0x0 0x0 0x0 0x0
SFACR 0x20000 0x0 0x0 0x0
Byte Swapping=1 Byte Swapping=0 Byte Swapping=0 Byte Swapping=0
SMPR 0x44000000 0x44000000 0x44000000 0x44000000
DLCR 0x40ff40ff 0x40ff40ff 0x40ff40£f 0x40ff40£f
SFA1AD 0x20000000 0x20000000 0x20000000 0x20000000
SFA2AD 0x20000000 0x20000000 0x20000000 0x20000000
DLPR 0Oxaa553443 0Oxaa553443 0xaas553443 0xaa553443
SFAR 0x0 0x0 0x0 0x0
TBDR 0x0 0x0 0x0 0x0
Iut[0] command sequence Oxee 0x47 0x11 Oxfd 0x47 0x2 0x47 | Oxfd 0x47 0x2 0x47 | Oxfd 0x47 0x2 0x47
0x47
Iut[1] command sequence 0x20 0x2b 0x14 0xf | 0x20 0x2b 0x10 0xf | 0x20 0x2b 0x10 0xf | 0x20 0x2b 0x10 Oxf
lut[2] command sequence 0x10 0x3b 0x0 0x0 | 0x10 0x3b 0x0 0x0 | 0x10 0x3b 0x0 0x0 | 0x10 0x3b 0x0 0x0
Iut[3] command sequence 0 0 0 0
Iut[...] command sequence | 0 0 0 0
Iut[79] command sequence | 0 0 0 0
Flash Write Data[0] No/Obyte/0x0/spi No/Obyte/0x0/spi No/Obyte/0x0/spi No/Obyte/0x0/spi

24
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/0x6/0x0/0x0 /0x6/0x0/0x0 /0x6/0x0/0x0 /0x6/0x0/0x0
Flash Write Data[1] Yes/1byte/0x20/spi | Yes/1byte/Ox18/spi | Yes/1byte/Ox18/spi | Yes/1byte/0x18/spi
/0x72/0x0/0x2 /0x81/0x0/0xe7 /0x81/0x0/0xe7 /0x81/0x0/0xe7
Flash Write Data]...] 0 0 0 0
Flash Write Data[9] 0 0 0 0
A LA H Xl 32 2 AE

4.1 S32G QSPI i 230 & X 71l

1. IPCR Trigger

¥

31.13.1.1 Functional description

Boot ROM supports boot from a variety of flash memaries, providing flexibility for choosing the configuration parameters for

which the controller must be programmed during boot. The configuration parameters can be based on product requirements. For

better performance, the QuadSPI| controller supports high-speed operations in DDR and SDR modes, which requires specific

configurations fo achieve correct data sampling at such a high rate. The QuadSPI controller supports reading data over an AHB
interface or an IP interface—however, boot ROM supports only read via an AHB interface. Boot ROM does not support any write

operations to QuadSPI ﬂash memory.
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LuTpoLL cMD Ox00 Ox13 Read data byte command on one pad
LUTIOLH ADDR 0x00 Ox20 32 address bits to be sent on one pad
ALUTHLL |READ 0x00 OxB0 Read 128 byles

ALUTIHLH STOP  0x00 0x0 Stop

—_—

Figure 17. Read — AHB command

1. Configure flexible read AHB buffer size in BUFXIND

2. Typically, BUFOIND=BUF1IND=BUF2IND = 0, which means the size of buffer(, bufferl. and
buffer2 is 0. The buffer3 is 1024 bytes.

3. Configure for any read access routed to buffer0 ~ buffer3 in BUFxCR
4. Optionally, buffer3 may be configured as an ““all master™ buffer by writing 1 to BUF3CR[ALLMST]

5. Set the amount of data to be fetched from the flash memory on every missed access in
BUFxCR[ADATSZ] field

6. Configure the correct sequence ID in the BFEGEBCR[SEQID] field
7. Choose a start address for reading in the memory mapped area
8. Read data from the memory mapped area directly

JIT LA 75 BRI :

® BUF0IND= BUF1IND= BUF2IND=0 //iX#f BUFFER3=1024 bytes

® BUF3CR[ALLMST]=1 //Fi"H master #57] LAj i) BUFFER3

® BUF3CR[ADATSZ|{E ¥ 0 A K%, 2 SEQID ML & = & 4+

® BFGEBCR[SEQID]=0 /LUT BCE N 0, FTLA IVT Sk EEPus 3l B LUTO.

23 [1) flash, 7£ QSPINOR flash BT, JHaNEME, ##E L lauterbach BN T

IPCR 00000000  SEQID 0 PAR_EN 0
IDATSZ 0000

FLSHCR 00000303  TDH g: Data aligned with the posedge of internal.. TCSH 3
TCSS

BUFOCR 0000000B  ADATSZ 00 MSTRID 11

BUFICR 00000001  ADATSZ 00 MSTRID 1

BUF2CR 00000002  ADATSZ 00 MSTRID 2

BUF3CR 80000003  ALLMST 1 ADATSZ 00
MSTRID 3

BFGENCR 00000000  PAR_EN 0 SEQID

BUFOIND 00000000  TPINDXO 00

BUFLIND 00000000  TPINDX1 00

BUF2IND 00000000  TPINDX2 00
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JiTEL ROM Code ERIAFIACRSBC EAT & 2R, Fi5b:

LUTKEY ~

LCKCR
LUTO

LUTL

LUT2

5AF05AF0  KEY
00000002  UNLOCK
08180403  INSTRL
OPRND1
PADO
24001C08  INSTRL
OPRND1
PADO
00000000  INSTRL

Anbun

SAFOSAFO
i 5
2
18
0: 1 pPad
9

00
0: 1 Pad
0

nn

FIt L ROM Code ERIAEFH ) LUTO Ay

Table 228. Reset sequence

LOCK
PAD1
INSTRO
OPRNDO
PAD1
INSTRO
OPRNDO
PADL

TuoTRA

532G3

e Manual, Rev. 2, 09/2022

Instruction Pad Operand Comment
CMD Oh 3h Read data byte command on one pad
ADDR Oh 18h 24 address bits to be sent on one pad
Table continues on the next page...

Reference Manual

Preliminary Information
COMPANY COMNFIDENTIAL

2011 /5031

NXP Semiconductors

Table 228. Reset sequence (continued)

Quad Serial Peripheral Interface (QuadSPI)

Instruction Pad Operand Comment
READ Oh 8h Read 64 bits
JMP_ON_CS Oh Oh Jump to instruction 0 (CMD)

2. DQS #xik#
ZH RS (AN13563: S32G QuadSPI Deep Dive Application note) , 77 3.3.2. Supported DQS
sampling method, F13C A4 ( AN12808: QSPI Timing Configuration) , % 7 3 Sampling the read data from
QSPI Flash memory 1 fi# DQS Ak # .

00b - Reserved
01b - Pad loopback
10b - Reserved
11b - External DQS

2524 DQS clock for sampling read data at flash memory A

DQS_FA_SEL | Selects DQS clock for sampling read data at flash memory A QuadSPI port

In case of an padloopback selection to access port A, port B cannot be programmed for
external DQS and vice-versa.
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® T HEmT MRS, @iUTE DDR B T IE A External DQS B\, 1fi DDR #:—#k /2
F B TAELE 133Mhz VL b, Ti# % & LAEAE 200Mhz, DDR #%5{ N {# H Pad loopback # 5
HfEsE 66Mhz.

® % T 133Mhz SDR # =, A LL{# ] Pad loopback #=,, ASREf# F] External DQS 15,

® External DQS iz, 7% QSPINOR #ith i #1 %] S32G, JirbA QSPINOR 4 £ fil PCB # £k
R E DQS G SHIBE, FrbABR 7 fE{F=M, {84 133Mhz SDR Pad loopback #53tH
A LMERAZ NN

2. Auto Update 13 55 Bypass # 20 [F) X 5] -

%% UA%(AN13563: S32G QuadSPI Deep Dive Application note), % 5 3.3.3. DLL and DQS delay
chain 1 { AN12808: QSPI Timing Configuration) , & {7 4 DQS delay circuits, [ fi# DQS delay circuits
RSP,

Hr DLL Bypass mode 115 B 75122 (3 7&5A05):

A. ¥ # DLLCRA[SLV_EN]=1, DLLCRA[SLV DLL BYPASS]=I
DLLCRA[SLAVE_AUTO_UPT]=0.

B. XLUF BT HRE, ASRHERAE TR 19 DQS 43R DLLCRA[SLV_FINE_OFFSET],
DLLCRA[SLV_DLY_COARSE]f! DLLCR[FREQEN]. A XL FMME R E, ES e T8
J7 1) QuadSPI {5 B«

C. ¥ & DLLCRA[SLV UPD]=1 PLKsix Le{g hindk 2 N BB 5 .

D. i#id#1# DLLSR[SLVA LOCK]=1 fu 5 M AEIRHE BFFRRAS, FHAERIA B HRRES e ia b
DLLCRA[SLV_UPD]

JIT LA 258 25 47 2 I BL BN

SLV_EN=1, SLV DLL BYPASS=1,SLAVE AUTO UPT=0,SLV_FINE OFFSET=0 {4/
CKS4HA A AT LL2E 8B N 0) , SLV._DLY COARSE=5, FREQEN=1(200Mhz % &} 1, 133Mhz
WEN0), SLV UPD=H 140, & HNO0.

1M DLL Auto Update mode 1L & 77 75 /& (8 5AKHD):

A. %2 DLLCRA[SLV EN]=1, DLLCRA/SLV DLL BYPASS]=0,
DLLCRA[SLAVE AUTO UPTI]=1.

B. f# il DLLCRA[DLL REFCNTR]1 DLLCRA[DLLRES]*} DLL it & 4T 4w 2. A %S FR )
DLL it E &, 1HZHFRE T8 7 1 QuadSPIME &

C. il idf# F 7B DLLCRA[SLV_FINE OFFSET], DLLCRA[SLV DLY OFFSET]AIl
DLLCR[FFREQEN]X M & 1% B T FE ASEIR DQS. A KRR E, Bk e 0
F ) QuadSPI {5 B,
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D. R EAE EE E B w218, WFE /7 DLLCRA[SLV_UPD]=1.

E. ifijd %% DLLCRA[DLLEN]=1 J5H DLL, Jf#H & DLLCRA[SLV_UPD]=0. MZEiE%E2 H

FEE, Al LLE ) DLLSR[SLVA LOCK]==1 #7# &
FIT AR 4 A A7 2R IR T B

SLV_EN=1, SLV_DLL BYPASS=0, SLAVE_AUTO_UPT=1, DLL_REFCNTR=2, DLLRES=8,
SLV_FINE OFFSET=0, SLV DLY OFFSET=0, FFREQEN=1, SLV UPD=f 174 0, %} 0,

DLLEN=1,
3. BYTE Swapping /[l
Byte swapping 1€ X 1R

17 Byte swapping

BYTE_SWAP |In case of Octal DDR mode, this field controls whether a word unit composed of 2 bytes from posedge
and negedge of a single DQS cycle needs to be swapped.

Ob - One word of two bytes at [nth, n+1th] address
1b - One word of two bytes at [n+1th, nth] address

2% MX25UW51245G flash $4E F M -
Figure 43. OCTA Read Mode Sequence (DTR-OPI Mode)

Cs# _|

SCLK BN S s i o

Address N Dummy R - |

) 1 . "
word unit word unit

DQS \_/_\_/_\_ _________
s XXX ———— (D@

FIt LL—A word unit #& B4 byte TERT, &AL byte 7EJ5 1T, FrLAIX LA E XK E N swap. Micron

A GD AT IXAEER

4.2 QSPI HJELE X 7))

® = 237 ffif] DOPI #: READ 8DTRD K[t & GD25LX256E [f] Command Sequences
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x |
Add Remove

# Instruction Pins Operand
0 cMDDDR ~ Eight Pads ~ Oxfd
T CMDDDR = Eight Pads = 0x2 (
2 ADDRDDR ~ Eight Pads ~ 0x20 j
3 puMMY . Eight Pads = 0x10
4 READDDR ~ Eight Pads 0x10 ¢
5 sTOP -

® %227 it B QSPINOR 4 DOPI % KL & Flash Write Data K% & GD25LX256E Flash
A write enable J5, 1% & QSPINOR J DOPI % .

Flash Write Data
Add Remove
# Address Valid Configuration... Valid Address... PAD Command Op... Config/Status... Configuration...
0 0 Bytes ~ Ox0 SPI - Ox6 O 00
L 1Byte = Ox18 SPI b OxB1 L] Oxe?

R47N: GD QSPI Parametes 200M DDR  ExternalDQS_Autoupdate.bin

4.3 ML R
S A (S32G_RTD MCAL V#*pdf) Wi, Zwi¥F—/ DIO Sl w~Bl, 116, HiE:

® Configure QuadSPI parameters £+ S32DS T tH (1) IVT QSPI k4 :
GD_QSPI Parametes 200M_DDR __ ExternalDQS_Autoupdate.bin,

® DCD B H T #I4hfk SRAM, B ANk #%:
C:\NXP\Integration Reference Examples S32G3 2023 02\code\framework\realtime\swc\boo
tloader\platforms\S32G3XX\res\flash\S32G3XX DCD _InitSRAM.bin.

® DIO AT/~ B E R K GPIO FF9% SWI1 B % on.
SRJEE N QSPINOR Eahtis, EHE3), "LIEF| U128 RGB AT INKE. G shEI).
W

ZE VR (832G_QSPINOR _EH|_*pdf) , FF 10.2 LWEKMSEG WM EAMSE L, TiEMN
QSPI-NOR a3, Arll:

® [IRTERA A IVT QSPINOR ZAUKIF K ITEHL T, AT LUMEF ROM BRIAMY 1bit I3
REFH— NG, U Bootloader 851%, LA block bring up.

® N BB, #iSER IVT QSPINOR 3k Pk, FH7E IVT din L& %0k,
S$32G ADD GD FLASH SUPPORT
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® N T E B A, #i#E ] 200Mhz, DDR, External DQS, Auto update F&=0 T, X ¥ 45
WEERRIEN L, AL Rl ae, R&EKH Auto update £,

® i R A mpd A U R A Il &, AT LLSE A 133Mhz SDR Padloopback, bypass 15 x0-> 200
Mhz DDR external DQS bypass 1 ->200 Mhz DDR external DQS Auto update 1% =X 1) i /77
BATHHIT R, LIS block bring up.

5 JF& MCAL Fls Xz

S A (AN13563: S32G QuadSPI Deep Dive Application note) , 5 6. Flash Driver
configuration method — EB tresos, | fi# Flash MCAL Fls JXzh ) F & . 7EE, Fls IRSAIFF & AT LAE
F Lauterbach 13, At PASLIR TA/ER] L2 HEAE Lauterbach JIAIRE) T & (W %) J5, B 17X Flash
tool HILBLERNVT ZHCELIT &G, Al BRI %4k

HAN, NXP ERiAH ] EB SKECE Flash BX5h, 11— L8 H & Autosar BN i, 1 Vector {4 F Davinci
feE TAERECE, MEFREARE, WA, AXLLEBEE N,

WIRZ 2 SR FT i, Fls BXBhACE ALFE =37, S32G Flash ##il#%, Flash Memory F1 Fls sector,
B —FCH Y Flash, FE#) TAERIGELE Flash Memory #7 E 2.

5.1 MCAL Fls Xz T 31 87

5.1.1 MCAL Fls IKzh T.52
PL SW32G RTD 4.4 4.0.2 Al

EB tresos Studio 27.1->File->Import->General->Existing Pojects into Workspace->Next->Select
root directory->Browse to C:\NXP\SW32G2 RTD 4.4 4.0.2\eclipse\plugins\
Fls TS T40D11M40I12R0\examples\EBT\ S32G3\ Fls_Example S32G399A M7\TresosProject

Copy projects intow workspace->Finish.

Ffg s THE4 Fls Example S32G399A M7, i%E#f Generate Project. BIAE A AC B RIS ST
MFHFEBEEE, BOUE R 5 F BT R

FTHFEB LR JE M, %EFEConfiguration Project->Code Generator, 2 & IA RIS BRIA 27X
TEIXANAHXNTEEAE R "o\ \generate". FTLL, #&M8 E—20A AL f5, RIS AEIX AT AR TR
X 7 B F AR X AN X H 3 PIRTA SCHE(EE an it BRI i workspace /EC:\EB\tresos\ V),
C:\EB\tresos\generate$% Ul £|C:\NXP\SW32G2 RTD 4.4 4.0.2\eclipse\plugins\
Fls TS T40D11M40I12R0\examples\EBT\S32G3\ Fls Example S32G399A M7\generate\.

PSR SR G 4B 24T T

C:\NXP\SW32G2 RTD 4.4 4.0.2\eclipse\plugins\
Fls TS T40D11M40I2R0\examples\EBT\S32G3\
Fls_Example S32G399A M7\project parameters.mk
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R B CPCHIHAR B SN N 24

® TOOLCHAIN = gcc //BRIAMCALZ#HGCC, 7 E &M AGHS.

® GCC_DIR= C:/NXP/S32DS.3.4/S32DS/build_tools/gcc_v9.2/gcc-9.2-arm32-eabi //S32DS X} v
IGCC Y 125 1) 4412 (AutoS AR HE 77 4d FI GHS)

® TRESOS_DIR= C:/EB/tresos //1%RTDXJ % ['JEB Tresos Studiol] % %% #4% .

® T32_DIR= C:/T32 /Lauterbach | i X F T32 /) 22 he B8 42

® PLUGINS_DIR //RTD PluginsfJi#64%, BRIAZFHRTEEIS, —MBRA B,

® MCAL MODULE_LIST := BaseNXP Det Rte Fls MemIf Mcu Port Rm //FIs3X /1 #i '] Mcal
Hefisk.

1M 7E Makefile 7€ X T :

ifneq (,$(findstring S32G3,$(EXAMPLE_DERIVATIVE)))

® FAMILY :=S32G3XX
1 F cygwinitt N 4%
C:\NXP\SW32G _RTD 4.4 4.0.2\eclipse\plugins\Fls_ TS T40D11M4012R0\examples\EBT\S32G3\
Fls Example S32G399A M7
YN
make build
R 5

5.1.2 Fis IXshIEARS 24T

Main()

|->Mcu_Init(NULL PTR);
|->Mcu_InitClock(McuClockSettingConfig_0);
|-> Mcu_DistributeP1IClock();
|->Port_InitONULL PTR);
|->Fls_InitONULL_PTR);

| |-=>FlIs_IPW_Init();

|->FlIs_IPW _InitControllers
[=>Qspi_Ip_Controllerlnit
|->Qspi_Ip_Disable
|->Qspi_Ip_ConfigureController

| |->Qspi_Ip_ConfigureControllerA
| | |->Qspi_Ip SetMemMapSizeA
| | |>Qspi_Ip SetldleLineValuesA
|

|
|
|
|
|
|
|
|| | |->Qspi_Ip SetCenterAlignedStrobeA

|
I
I
I
I
I
I
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| | |->Qspi_Ip_ SetDifferential ClockA
| |->Qspi_Ip_ SetSerialFlashAddress
| | |->Qspi_Ip_SetAddrOptions
| | |->Qspi_Ip_SetByteSwap

| |-=>Qspi_Ip_SetRxCfg

| |->Qspi_Ip_SetCsTime

| | |->Qspi_Ip_SetCsHoldTime

| | |->Qspi_Ip_SetCsSetupTime

| |->Qspi_Ip_ConfigureReadOptions
| | |[=>QSPI DQS Enable

| |->QSPI DQS_LatEnable

| |->QSPI DDR Enable

| |->Qspi_Ip SetDatalnHoldTime
| |->Qspi_Ip_SetDQSSourceA

| | |->Qspi_Ip_SetRxDLLTapA

| |->Qspi_Ip_ConfigureChipOptions
|->Qspi_Ip_Enable
|->Qspi_Ip_SwReset
|->Qspi_Ip_ConfigureDLL

| |->Qspi_Ip ConfigureDLLA
|->FlIs_IPW_InitMemories

| |->Qspi_Ip_Init

//Reset QSPI

| | | |>Qspi Ip InitReset(instance, pConfig->initResetSettings.resetCmdLut,
pConfig->initResetSettings.resetCmdCount, state);

/

| |=>Qspi_Ip_ InitLutSeq /* Copy sequence in LUT registers */
| |->Qspi_Ip IpCommand /* Run QSPI command */

|1
|1
| | |->Qspi_Ip_ InitDevice

|1

/FR¥E InitConfigruation T FFIAC B K I 4H 1k (Reset)QSPI NOR, % DTR-OPI #i5.
case QSPI IP. OP_ TYPE RMW_REG:

/* Change a bitfield in the register */

| |=>Qspi_Ip InitOperation

status = Qspi_Ip_InitRMWReg(instance, &initOperations[initOp]);
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case QSPI IP OP TYPE QSPI CFG:
/* Re-initialize QSPI controller with the given configuration */
(void)Qspi_Ip_ControllerDeinit(state->connection->qspilnstance);
status = Qspi_Ip_ControllerInit(state->connection->gspilnstance, initOperations[initOp].ctrlCfgPtr);
| | |->Qspi_Ip_AhbReadEnable /* Configure the AHB reads for flash unit "cnt" */
| |-=>FlIs_IPW_CheckDevicesld();
| | |->Fls_ IPW_DeviceldMatches
| | | [|->Qspi_Ip Readld
Qspi_Ip RunReadCommand(instance,
state->configuration->readldSettings.readldLut,
ou,
data,
NULL PTR,
state->configuration->readldSettings.readldSize);
|->Fls_InitBuffers();

->Fls_Erase(LOGICAL START ADDR, NUMBER _OF EXTERNAL SECTOR *
EXTERNAL SECTOR_SIZE);

|->FLS _JOB_ERASE : Fls_DoJobErase
|-> Fls_IPW_SectorErase
|->Qspi_Ip EraseBlock
| |->Qspi_Ip BasicErase
|  |->Qspi_Ip_SerialflashSectorErase

|
|
|
|
| | | | | |>Qspi_Ip_WriteEnable
|

| | [>Qspi_Ip_RunCommand(instance, eraseLut, address);

|
|
|
|
|
|
|
->Fls_Write(LOGICAL_START ADDR, TxBuffer, FLS BUF_SIZE);
->Fls Read(LOGICAL START ADDR, RxBuffer IP, FLS BUF SIZE);

->Fls_Compare(LOGICAL _START ADDR, TxBuffer, FLS BUF SIZE);

|-> Fls_GetAhbData();

Fit LAJE & InitConfigureation At & 71 #1%7 QSPI NOR I E ¥ ¥ G4 AL & -
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34



-
WKL 5.4 75

5.2 FlsMem it & 0

Fls Example S32G399A M7->somld(...)->Fls(...)->Fls->FlsMem-> FlsMem_0:
® Flash Device Name= Gigadevice

® Flash memory alignment (1 -> 16) =1// OCTA DTR £, (DOPI) Hfr 7 456 Flash (1. 2
oY 4 T P AR AR 55

® Enable Ahb Direct Reads = Checked /% & J5, ¥ M Fls_Init()i FH Qspi_Ip_AhbReadEnable(),
DA VriEid AHB BT . %R Y AT L E 4@t Flash 15 2% (R kBt AT 52 .tk
FEBR T 1P access 77732, AT LA 0x0 FF3k ) AHB Hihiki32 2] QSPI NOR flash Bt 535t >k )

® Flash memory device initial configuration= /Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg DOPI //
¥ H T 01464k Flash A HITLE 2%

® QSPI controller instance= /Fls/Fls/FlsConfigSet/FlsExternalDr/FlsController 0 /It Flash i £ flt i&
FEI) QSPI 5 il 25 5451 o
/EE LA EMZ 0 QSPINOR 4RI FIFC B,  (AN13563) HLHIN:

1.QuadSPI 5] 5] BootROM 1] LAFL & 4P Flash, @il IVT f QuadSPI 2458 OPT A= 11) &

HIEAE

2.QuadSPI IX A2 718 izt (] #1 Flash K I% reset iy 2 W4 L HM L Flash. Reset Ji5 #Mi Flash 22 B SPI

PR VORGSR FHE BT E SN Flash, F QuadSPT 4 i1l 28 1 B N A L AR 20— M UL E N
OPI #55X)

3.Fls WX 2% F YK FiC B M5 Flash A1 QuadSPI #5411 #% 5 OPL =, LA S QSPI MEfE.

|= — e —_— —
IVT with GSPI parameter QSPI parameter tool ' gpm::ﬂ:gu.peed configuration of g;’pllrﬂ'l the glrl-apeed configuration of
| [ e =

< == 3 e

Application Application

BOOTROM

|r QsP o ./

QsPI
Controller /

S326_ MX25UW512456 |

Controller

MX25UWS51245G

Ft LA Mcal Fls & AKH 5 Flash FIERICIRES R, B8 S EEANVGHIRES, REEHVIGEL
Flash, X5 Bootloader #' 1] Fls IXZ) AN, LA Fls 7n BB AR TR QSPI =M #3lic &, LA&E
[N 415R Flasho

S$32G ADD GD FLASH SUPPORT
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1.ControllerCfg_0 ‘7~ | 4N Flash 1) SPIFEXMECE . FHT-7£ SPI U T 414A 1K Flash.
2.ControllerCfg 1 f.7n4Mi Flash () OPI XL & . A T 1E%H TAER OPI A=,

® Connection type= QSPI_IP_SIDE Al // flash ¥ & 542 il #% (%2581 QSPL_IP_SIDE_Al-Al
N3 4% (1) ER 47 Flash.

5.3 MemCfg it B 7T
Fls Example S32G399A M7->somld(...)->Fls(...)->Fls->MemCfg-> MemCfg_DOPI:

5.3.1 Fls External it B

® Flash device size (0x0 -> Oxffffffff) =0x2000000 //1t; Flash ¥ 4% B KN CAF T N BAT),
GD25LX256E & 32MB.

® Flash device page size (0 -> 4294967295) =256 //IHtFlashi% %% (1) T K /N AT N ). T
K/ EFlashi® % 76 A B NEAEH T LS N B KR & . //GD25LX256E 4256 Bytes per
programmable page

® Read LUT index =/Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg DOPI/Read dopi //# F T2 HX
EAER) LUT 751 1D (2% ffH DOPI fK.

® Write LUT index=/Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg DOPI/Write dopi /4 H TS5 A
#AEH LUT 5741 ID 192%, ffi F§ DOPI 3.

® Read Id LUT Index= /Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg DOPI/Readld dopi /2% LUT
FPAIID, % ID $ ]+ BL B &/ 1E 7 1D

® Read Id size (0 -> 4)= 3 readld #y 2 IR B FE BN (LETNBAD o //—BN 15T
manufacutre id, T device id.

® Fls Qspi Device Id = 0x19:68:C8 /AN AF ID. 4053 F T AH< )
“FLS_E UNEXPECTED FLASH ID” #%1%, WIAEWIGAALET, KEARHE A A7 B e e 2
BIE. A E R read ID LUT J7 51 MAFfifi 28 B2 1D = R ATEfEH Read Id
LUT R 5|51 K, A Rerc B IS4

GD25LX256E N:
Table of ID Definitions
GD25LX256E
Operation Code M7-M0O ID23-1D16 ID15-1D8 ID7-ID0
9FH/9EH Cc8 68 19 FF

FFN: MX25UWS51245G= 0x3A:81:C2
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Table 10. ID Definitions

Manufacturer ID Memory type Memory density
c2 81 3A

RDID 9Fh

Erase type 1 LUT index = /Fls/Fls/FIsConfigSet/FlsExternalDr/MemCfg DOPI/Erase dopi //#[&
A1 1 LUT FP41 ID 2%,

Erase type 1 size (1 -> 32)=12 //#Fx X3RN AT RAD): 220K flln 0x0C Fx 4K
5 - Sector of 4K-Byte

Read status register LUT index - initialization =
/Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg_DOPI/ReadSR /i HUIR & Z7 A7 25 i 21 LUT /741
ID 2% . WF A T B . i, iR Flash MAI4EIRAS /2 SPL, MIIX B 1% A2 SPIF 4.

Read status register LUT index =
/Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg_DOPI/ReadSR_dopi /B BUIRZS Z7 A7 45 a2 1 LUT
FPAIID 2%, IEH AT 2 DOPI AR o

Write status register LUT
index=/Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg_DOPI/WriteSR_dopi /5 NIRZ A7 25 2
¥ LUT J741 ID 2%

Status register write enable LUT
index=/Fls/Fls/FIsConfigSet/FIsExternalDr/MemCfg DOPI/WriteEnable dopi /REF 74 5 AN

& F#r 41 LUT 551 1D &%

Write enable LUT index=/Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg DOPI/WriteEnable dopi //
5N A Fl#r4 1) LUT 731 1D 2% .

MX25UW51245G PR A7 474 52 LUR

Size in bytes of status register (1 -> 4) =1 /RS ZFAF 2 B K /IN AT N AL
Position of busy bit (0 -> 31)=0, busy bit active value (0 -> 1)=1

Position of Write Enable bit (0 > 31) =1

Offset of block protection bits (0 ->31) =2, Width of block protection bitfield (0 ->32) =4, Value
of block protection bitfield (0 -> 15)

Status Register

bit7 bit6 bits bitd bit3 bit2 bit1 bit0
BP3 BP2 BP1 BFO WEL WIP
(level of (level of (level of (level of i S
Reserved Reserved (write enable (write in
protected protected protected protected latch) rogress bit)
block) block) block) block) prog
1=write T=write
enable operation
Reserved Reserved (note 1) (note 1) (note 1) (note 1) DEnotwits: (05natin whte
enable operation
Reserved Reserved Non-gﬁlatlle Non-;ﬁlatlle Non—t\;ictnlatlle Non-;glatlle volatile bit | volatile bit
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BT LAFE R, GD GD25LX256E HPRASZF A7 888 X A& .

® Size in bytes of status register (1 ->4) =1 /RS ZFAE 8 B K/ IN AT N AT
® Position of busy bit (0 -> 31)=0, busy bit active value (0 -> 1)=1
® Position of Write Enable bit (0 > 31) =1
® Offset of block protection bits (0 ->31) =2, Width of block protection bitfield (0 ->32)=5 , Value
of block protection bitfield (0 -> 15)=0
No. Bit Name | Description Note
S7 SRPO Status Register Protection Non-volatile writable
S6 BP4 Block Protect Bits Non-volatile writable
S5 BP3 Block Protect Bits Non-volatile writable
S4 BP2 Block Protect Bits Non-volatile writable
S3 BP1 Block Protect Bits Non-volatile writable
S2 BPO Block Protect Bits Non-volatile writable
S1 WEL Write Enable Latch Volatile, read only
S0 WIP Erase/Write In Progress Volatile, read only

® resetSettings.Reset LUT index= /Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg_DOPI/RuntimeReset
/13K EH L E B — 2 LUT 41 ID (95 . Runtime RSN [ reset iy 4.

® resetSettings. Number of reset commands (1 -> 255) =2 /5 & 5 51| i 240

initResetSettings.Reset LUT index= /Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg_DOPI/ InitReset
/1R H B TS — A A0 LUT 751 1D 1951 F - HIa6 A6 SPL 1 45 T 1 reset i 4

initResetSettings. Number of reset commands (1 ->255) =2 /5 & 74| 7 11w 24

Configure controller on flash Init= /Fls/Fls/FlsConfigSet/FlsExternalDr/ControllerCfg SDR //#]4f
HSETELE SPISDR 1 5 #0F .

5.3.2 InitConfigureation fit & i

EIC B TUHGIAR T AERI AR AT A 2T A EH 2R, DM N AT AT T B EIR S . thin: 3
i XPLAER, BoE 4 790 T4k,

5.3.2.1 Write_cr2_dopi

® Operation type = QSPI IP_ OP_TYPE RMW REG //#/FA Al DL LA R KM —.
QSPL_IP_OP_TYPE_RMW_REG-4}Mii Flash 77 {75 E) RMW g4
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First LUT index= /Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg DOPI/RDCR // RDCR2 // Lut H1 2§
— AR FPAIMZR S AT RMW 88, 32 i dr 4 /i e i B DOPILATE
MX25UW51245G s&1E configureation register 2 1, {HZ7E GD25LX256E H'& configuration
register 11, FTPLX LGB 7, DA Sy, )5 FISLUT R4 EZ A MAE 4 7

Second LUT index= /Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg DOPI/WRCR // WRCR2 // Lut
P AL PR RS, DUHT RMW K8, 325 A2

Write Enable LUT Index= /Fls/Fls/FlsConfigSet/FlsExternalDr/MemCfg_DOPI/WriteEnable /5 A
FRHRG, MRFE, EFAmSZHT. HT5 AN RMW #1E.

//IMX25UW51245G B & 27725 2 € XN

9-3. Configuration Register 2

Address Bit Name Description Default
Bit0 |SOPI (STR OPI Enable) USARE e 0
000h 1= STR OPI enable
. 0= DTR OPI disable
Bit1 |DOPI( DTR OPI Enable) Fifiersties ooy 0
Bit0 |DQSPRC (DTRDQS pre-cycle)  |0- 0 &YCle 0
1= 1 cycle
i Bit1 |DOS (DQS on STR mode) & Deah 0
1= Enable
Bit[6:4] |DQSSKW ( DQ to DQS Skew) Refer to "DQ fo DQS Skew Table” 000
300h Bit[2:0] |DC (Dummy cycle) ?:;f; t{iﬁ:_i‘;f””y e ) ErEreEy 000
500h Bit 0 PSB (Pattern Select Bit) ?fg?;"to "Preamable Pattern Select Bit 0

Command address (0 -> 4294967295) =0 /b, 4 SEAE ay 4 d

Register size (1 ->4) =1 /B0 B 7547 28 KD (CLFHT N AL

Bit-field offset (0 -> 32) =1, Bit-field width (0 -> 32)=1, Bit-field value (0 -> 4294967295)=1
//GD25LX256E & SUN:

Table 8. Nonvolatile Configuration Register

Addr | Settings bit7 | bité | bits | bit4 | bit3 | bit2 | bit1 | bit0 | Description

1 SPI with DQS (Default)
1 SPIW/O DQS

1 Octal DTR with DQS

1 Octal DTR W/O DQS
1

1

Octal STR with DQS
Octal STR W/O DQS

Others Reserved

Ol A s
- | e | | o | e |
[ I I s T s B I B

1
1
1
<0> I/O mode 1
1
1

PSR- WAE
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Command address (0 -> 4294967295) =0 /b, U BAE dr 4 H 8
Register size (1 ->4) =1 /B0 & 7517 25 RN (LA N AL

Bit-field offset (0 -> 32) =0, Bit-field width (0 -> 32)=8, Bit-field value (0 ->
4294967295)=231=0xE7

5.3.2.2 Ext_dqs

® Operation type = QSPI_IP_ OP TYPE QSPI CFG /#AFT AT LI LN F R Y —.
QSPI_IP_OP_TYPE_QSPI CFG —  Hfit & QSPI % 2%

® Controller configuration = /Fls/Fls/FlsConfigSet/FlsExternal Dr/ControllerCfg DDR _DQS External
I ¥ TR 06 e 1) 25 O B 1951 F o 0 QSPL_IP_OP_TYPE_QSPI_CFG #1EH 2. 1E4]
4646 QSPINOR iy DOPI #5505, HHTL & %y DDR DQS external £z,

5.3.3 FIsLUT i B

M RCE WSR2/ SIN ER R E . — NSl —RIRL 8 MaL/RE
BOF ARG, 2 A 4 A LUT, 5410905 Flash fil & i &0, sl iATIX L8 LUT. d&, Uk
TN — T Flash e 2R ZAB M7, 752X QSPINOR % T HHE 2.

KN BITESE 2/4 %, D450l
® Read dopi:

s

MX25U51245G(Z %) GD25LX256E(i%1t)
EB @EE Ind.. Name Fls LUT Instruction , Fls LUT Pad Fls. I @ Name Fis LUT Instruction Fls LUT Pad fls...
- " netnclonOperncior 0 8 8 05T 7 LT NSTR EMD DOR. /8 GSPL LT PADS, 881 (hes & FlsinstructionOperandPair 0 s 0 & QSPLIPLUTINSTR.CMD.DDR & QSPIIPLUT PADS 8 & Ovfd

& Flslnstruc 1 & QSPLIP LUTINSTR CMD_DDR & QSPLIP.LUT PADS 8 @ 0Ox11

& FlsinstructionOperandPair_1 Ge 1 & QSPI_IP_LUT_INSTR_CMD_DDR & QSPIIP_LUT PADS 8 & Ox2
FlsinstructionOperandPair 2 G& 2 & QSPIIP_LUT INSTR ADDR_DDR & QSPIIP_LUT PADS 8 & 0x20
FlsinstructionOperandPair 3 & 3 & QSPLIP_LUT_INSTR_DUMMY & QSPIIP_LUT PADS 8 & 0x10

4 @ QSPIIPLUT INSTR READ_DDR & QSPI_IP_LUT PADS 8 & Ox10

4 QSPI_PLUTINSTR ADDR DDR &1 QSPI_IP_LUT PADS 8 & 0x20
FislnstructionOperandPair _ & QSPLIPLUTINSTR DUMMY &1 QSPLIPLUT PADS 8 @ Ox14
FisinstructionOperandPair 4 & 4 & QSPI IP LUT INSTR READ DDR & QSPI IP LUT PADS 8 & 0x10

PO
]
A wm = e &

FlsinstructionOperandPair 4

® WriteEnable: [t & AAT.

s
MX25U51245G(Z %) GD25LX256E(i%1t)
nstructionOperandPair O FlsinstructionOperandPair
EB @EE Ind... Name - Fls LUT Instruction i F,‘s LUT Pad Fls... Ind. Name ‘ Fls LUT Instruction Fls LUT Pad Fls,
- RinenicionOperndiv 0 B0 S ORI RDTAOMD POSPLETEASLR O 0 @ FislnstructionOperandPair 0 & 0 é& QSPI_IPLUT INSTR CMD @ QSPLIPLUT PADS 1 @  0x6

® WRCR2 &8 WRCR 17 41:

MX25U51245G(Z %) GD25LX256E(i%1t)

S§32G ADD GD FLASH SUPPORT

40




EB it &

M FsinstructionQOperandPair

N ) : ;‘SLU””“’”“‘”‘ 02“””3‘" Vs id @ Name | . B Fls LUT Instruction Fls LUT Pad I Fis...
e I e s
2 @ FlslnstructionOperandPair 2 & 2 & QSPLIP_LUT INSTRWRITE i QSPLIPLUT_PADS_1 & Oxt 1 & FlsinstructionOperandPair 1 s 1 & QSPI_IP_LUT_INSTR ADDR ve QSPIIP_LUT PADS_1 &i 0x18
2 & FlsinstructionOperandPair 2 & 2 & QSPI_IP_LUT_INSTR_WRITE w QSPIIPLUT_PADS_1 & Ox1
T LA IR 70 A e A2 T
5.3.3.1 Write_dopi
MX25U51245G(Z%) GD25LX256E(¥1t)
bt etk i [ FlsinstructionOperandPair
EB @EE Im; QFS‘SPITIL‘LST‘Z‘;(:::,CMD,DDR E QFS]SP\L,‘\JPT,LPZ:PADSJ @ ch]:z Ind... & Name Fls LUT Instruction Fls LUT Pad i Fls.
1 QSPLIPLUTINSTR CMD.DDR & QSPLIP_LUT PADS B 81 Ored 0 & FsinstructionOperandPair 0 (& 0 & QSPLIPLUT INSTR CMD DDR & QSPLIP LUT PADS 8 & 0x82
2 QSPLIPLUT INSTR ADDR DDR & QSPLIP_LUT PADS 8 & 0:20 1 & FislnstructionOperandPair 1 G 1w QSPLIPLUT INSTR CMD.DDR & QSPLIP_LUT PADS 8 & 0x7d
e FonsbusionOpemodfye ) 3.8 05K W IUTRGTR WRIFLDOR. W OFLURLULEAGS.8 W80 2 @ FlsinstructionOperandPair 2 s 2 v' QSPIIP_LUTINSTR ADDR_DDR & QSPIIP_LUTPADS 8 & 0x20
3 & FsinstructionOperandPair 3 G 3 & QSPLIPLUT INSTR WRITEDDR & QSPLIP LUT PADS 8 & 0x10
HAR 7 Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
) 2bits) 2bits)
4712 0x11(CM | 0x3(8 | Ox12 4782 | Ox11(CMD | 0x3(8 | 0x82(Page program
D DDR) |bit) | Oxed(Page DDR) bit) | DTR OPI)
Program ,
47ed Ox11(CM | 0x3(8 | pp 4“%) 477d | 0x11(CMD | 0x3(8 | 0x7d(0x82 [F*Mid)
D DDR) | bit) _DDR) bit)
2b20 0xA(ADD | 0x3(8 | 0x20(32 Addr | 2b20 | OxA(ADDR | 0x3(8 | 0x20(32 Addr bits to be
R _DDR) bit) bits to be sent _DDR) bit) sent on 4 pad)
on 4 pad)
3f10 OxF(WRI | 0x3(8 | Ox10(write 16 | 3f10 OxF(WRIT | 0x3(8 | Ox10(write 16 Bytes on
TE DDR) | bit) Bytes on 4 pad) E DDR) bit) 4 pad)
Hﬂ'}? E Figure 72. Page Program (PP) Se‘:::nce (DTR-OPI Mode) > Figure 60. Page Program Sequence Diagram (DTR OPI)
oS —| ’_ CS# 0 1 2 S 130
sex i I B e P sew 1 T LT L T I
- = «Command»«—— Address ——» Data in
SR 117G G e 2 o o e o 11 N 77, G e T e (o U G TS 3 O\
. The P P PP/PP3B/PP4B) instructi . .
i Bf ¢ Page Program (PP/PP3B/ ) instruction The Octal Page Program command is for programming

is for programming the memory to be "0". A
Write Enable (WREN)

instruction must be executed to set the Write
Enable Latch (WEL) bit before sending each
Page Program (PP/

PP3B/PP4B) command.

the memory using eight pins: IO[7:0]. A Write Enable
(WREN) command must previously have been executed
to set the Write Enable Latch (WEL) bit before sending
the Page Program command.

R R MX25U51245G 18] Page Program (PP/PP3B/PP4B)f 4 02h/12h, X5
GD25LX256E /7], MAMEA: Octal Page Program (82H/84H), FrLAEH IH A4 HAT LA, 1t
b AT DB AR AT AAME 2
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5.3.3.2 Erase_dopi:fiF, A~RHBH

MX25U51245G(Z %) GD25LX256E(i%1t)
] 1 B 18 QSLALTASIRUOD0N B LTSS B oo | (FELOTOESIOREER
2 FlsinstructionOperandPair 2 & 2 i QSPIIP_LUT INSTR ADDR DDR & QSPLIP_LUT PADS 8 & 0x20 o s
‘ng“ j:F\’:\ar\r::ucqor\OperandPair,O w‘: 0‘u QFSI:::JPT,‘L:JST(JUP::?;,CMD,DDR v QFS‘SPIX:L\JPT,SS?,PADS,S b’:‘ " ;l:;
HAR Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
) 2bits) 2bits)
4721 0x11(CM | 0x3(8 | 0x21 4721 | Ox11(CMD | 0x3(8 | 0x21 (Sector Erase
D DDR) | bit) Oxde(Sector DDR) bit) DTR OPI)
47de | Ox11(CM | 0x3(8 | Erase SE4B) | 47de | Ox11(CMD | 0x3(8 | Oxde(0x21 [KJ%Mid)
D DDR) | bit) _DDR) bit)
2b20 0xA(ADD | 0x3(8 | 0x20(32 Addr | 2b20 | OxA(ADDR | 0x3(8 | 0x20(32 Addr bits to be
R _DDR) bit) bits to be sent _DDR) bit) sent on 4 pad)
on 4 pad)
Eﬁ? Figure 63. Sector Erase (SE) Sequfl(DTR-OPI Mode) |— 9.22 Sector Erase (SE) (20H/21H)
o Figure 66. Sector Erase Sequence Diagram (DTR OPI)
SN [ S B O
SCLK Co# —\
siorrol  JJIIXzmX oehstaaedaXudaX ruX(] 0 1 2
s 1 [ L[ L[ LI
€Command»€«—— Address —»
[ | |
o0 7/////X_20n XaddrXAddrXAddrXAdar X\ \
i BH The Sector Erase (SE/SE3B/SE4B) instruction The Sector Erase (SE) command is erased the all data of

is for erasing the data of the chosen sector to be
"1". The instruction

is used for any 4K-byte sector. A Write Enable
(WREN) instruction must execute to set the
Write Enable Latch (WEL)

bit before sending the Sector Erase
(SE/SE3B/SE4B).

the chosen sector. A Write Enable (WREN) command
must previously have been executed to set the Write
Enable Latch (WEL) bit.

5.3.3.3 ReadSR_dopi

MX25U51245G(Z%)

GD25LX256E(¥it)
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EB @EE \;m Fis LT Instruction Fis LUT Pad Fls... Name g |ReadSR dopi
BARSHr Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
) 2bits) 2bits)
4705 0x11(CM | 0x3(8 | 0x05 4705 | 0x11(CMD | 0x3(8 | 0x05 (RDSR DTR-OPI)
D DDR) | bit) Oxfa(RDSR DDR) bit)
DTR-OPI N
47fa Ox11(CM | 0x38 | de) 4702 | Ox11(CMD | 0x3(8 | Oxfa(0x05 fI4MD)
D DDR) | bit) _DDR) bit)
2b20 0xA(ADD | 0x3(8 | 0x20(32 Addr
R _DDR) | bit) bits to be sent
on 4 pad)
0f14 0x3(DUM | 0x3(8 | 0x14(20 0108 0x3(DUM 0x3(8 | 0x08(8 dummy cycles)
MY) bit) dummy cycles) MY) bit)
1101 0x7(REA | 0x3(8 | 0x1 (Read 1 2b01 | OxE(READ | 0x3(8 | Ox1(Read 1Byte on 8
D) bit) Bytes on 4 pad) _DDR) bit) pad)
KM 8bit B TR
N READ DDR
ETJ ? Figure 16. Read Status Register (RDSR) Sequence (DTR-OPI Mode) Figure 31. Read Status Register Sequence (DTR OPI)
cst | ese N o
o 1 il 8 9
S Ry Iy oy B Ny N s B (P 1 1 LT
Das M tComr’;! Dummy ’_! SR out -
e mmmm o) 7SN s p————— - ———— Pre-drive ¥, SR SR SR
2:;3:“5 0sh 1-0-(1) 0 80-(8) 8048) 8 ‘ 0 110 =
i BH The .RDSR. instruction is for readmg Status The Read Status Register (RDSR) command is for
Register Bits. The Read Status Register can be . . .
. reading the Status Register. The Status Register may be
read at any time (even . . .
. ; . read at any time, even while a Program, Erase or Write
in program/erase/write status register . ..
.S . Status Register cycle is in progress. When one of these
condition). It is recommended to check the les is i . heck th
Write in Progress (WIP) bit before cycles is in progress, it is r.ecornmended.to check the
Write in Progress (WIP) bit before sending a new
sending a new instruction when a program, command to the device. It is also possible to read the
erase, or write status register operation is in Status Register continuously. The SO will output Status
progress Register bits S7~S0.

5.3.3.4 WriteSR_dopi

MX25U51245G(Z%)

GD25LX256E(i%1t)
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EB EEE C\nd” : Fis LUT Instruction Fls LUT Pad B . vame o WitesRdopi ]
HARSHr Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
) 2bits) 2bits)
4701 0x11(CM | 0x3(8 | 0x01 4701 0x11(CMD | 0x3(8 | 0x01 (WRSR OPI)
D DDR) bit) Oxfe(WRSR DDR) bit)
DTR-OPI ,
47fe Ox11(CM | 0x3(8 | de) 47fe | Ox11(CMD | 0x3(8 | Oxfe(0x01 fI4MD)
D DDR) bit) _DDR) bit)
2b20 0xA(ADD | 0x3(8 | 0x20(32 Addr
R _DDR) | bit) bits to be sent
on 4 pad)
2301 0x08(WRI | 0x3(8 | 0x01(write 1 3F01 | OxF(WRIT | 0x3(8 | 0x01(write 1 Bytes on 4
TE) bit) Bytes on 4 pad) E _DDR) bit) pad)
PR Ay 8bit B &
4 WRITE DDR
Bﬂ‘}_‘? E Figure 24. Write Status Register (V:R) Sequence (DTR-OPI Mode) r Figure 23. Write Status Register SEqUEI’IGE Diagram {OP”
CS#
CS# N /
seew L LT L1 0 1
soro  JEXEXE @ )o@ XL |  SCLK | ]
i Command®<4— SR in —*
|
oo ////X 0 )'( SR7-0 )'(// y
i EH The WRSR instruction is for changing the The Write Status Register (WRSR) command allows

values of Status Register Bits and Configuration
Register Bits. Before

sending WRSR instruction, the Write Enable
(WREN) instruction must be decoded and
executed to set the Write

Enable Latch (WEL) bit in advance. The WRSR
instruction can change the value of Block
Protect (BP3, BP2, BP1,

BPO) bits to define the protected area of
memory

new values to be written to the Status Register. Before it
can be accepted, a Write Enable (WREN) command must
previously have been executed. After the Write Enable
(WREN) command has been decoded and executed, the
device sets the Write Enable Latch (WEL).

5.3.3.5 WriteEnable_dopi:fi[F, FHEH

MX25U51245G(Z%)

GD25LX256E(¥1t)

44
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[ FlsinstructionOperandPai B FlsinstructionOperandPai
EB @EE Ind Name Fls LUT Instruction Fls LUT Pad Fls I Name Fls LUT Instruction Fls LUT Pad Fls..

HAR ¥ Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
) 2bits) 2bits)
4706 0x11(CM | 0x3(8 | 0x06 4706 | 0x11(CMD | 0x3(8 | 0x06 (WREN OPI
D DDR) | bit) 0xP(WREN DDR) bit) Mode)
4719 0x11(CM | 0x3(8 | DTR-OPI 479 | Ox11(CMD | 0x3(8 | 0xf9(0x06 [FI%Mi)
D DDR) | bit) Mode) _DDR) bit)
Hﬂ—f?@ Figure 7. Write Enable (WREN) Sequence (DTR-OPI Mode) Figure 17. Write Enable Sequence Diagram (OPI)
CS# _\—[ Cs# ) Iy
SCLK
SCLK
siorr-op  J/[]]I]]]X 06 X_Fen) |

< Command

ooy 777X __oen X777,

The Write Enable (WREN) instruction is for . . .
setting Write Enable Latch (WEL) bit. For those The Write Enable (WREN) command is for setting the

. . . Write Enable Latch (WEL) bit. The Write Enable Latch
instructions like PP/ (WEL) bit t be set brior Page P (PP)
PP3B/PP4B, SE/SE3B/SEAB, it must be set prior to every Page Program ,

BE/BE3B/BE4B, CE, WRSR, WRCR2, SBL, Segtor Erase (SE), Block Erase (BE), Chip Erase (CE),
Write Status Register (WRSR), Write Extended Address

WRFBR, ESFBR, WRSCUR, WRLR, Register (WEAR), Write Nonvolatile/Volatile configur

WSPB and ESSPB which are intended to ceiste ’ ¢ honvolatrierVolatiic configure

change the device content WEL bit should be register and Erase/Program Security Registers command.

set every time after the

WREN instruction setting the WEL bit. WREN
is is also required before initiation of
write-to-buffer sequence (WRBI

L

command).

5.3.3.6 ResetEnable_dopi/Reset_dopi:#i[F], FHBK

MX25U51245G(Z %) GD25LX256E(i%1t)

ReSetEna '-Ind‘ : N;lv;e‘ - Fls LUT Instruction Fls LUT Pad Fls. '-\rvd! : Na‘me‘ : Fls LUT Instruction Fls LUT Pad Fls...
ble_dopi B oeie W iRy Brus el | e Sie s sire B Boniruicr o Bonsinesioe
EB i &

ResetEna Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
ble_dopi ) 2bits) 2bits)

HARHT | 4766 0x11(CM | 0x3(8 | 0x66 4766 | 0x11(CMD | 0x3(8 | 0x66 (RSTEN)

D DDR) | bit) 0x99(RSTEN _DDR) bit)
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4799 | ox11(CM | 0x3(8 Egi')opl 4799 | OXI1(CMD | 0x3(8 | 0x99(0x66 {141
D _DDR) | bit) _DDR) bit)
RCSCt_dO Ind Name Fls LUT Instruction Fls LUT Pad Fls.. Name ¢ |Reset_dopi
pi 1 & Pyt B 1 & OSPLEATNSTLOMDDOR 8 OSAPITIWDS B 066 | (FELITJPRPSRROPanarD
EB @EE :‘dF)h::mdm”o)Hd”d%” = Fls LUT Instructi Fls LUT Pad i Fls LUT.
E - - "
Reset_do Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
pi ) 2bits) 2bits)
HARHT | 4799 OxI11(CM | 0x3(8 | 0x99 4799 | 0x11(CMD | 0x3(8 | 0x99 (RST)
D DDR) | bit) 0x66(RST DDR) bit)
DTR-OPI
4766 | Ox11(CM | 0x3(8 | de) 4766 | 0x11(CMD | 0x3(8 | 0x66(0x99 [ %Mid)
D DDR) | bit) _DDR) bit)
Hﬂ‘ r? IZEI Figure 129. Reset Sequence (DTR-OP| mode) Figure 112. Enable Reset and Reset command Sequence Diagram (OPI)
- N Tl e N /S~
sonoy [ B o N —
l€ Command € Command
10[7:0] f'///}‘( i X///7777X  oon xli‘g{f
B The Software Reset operation combines two If the Reset command is accepted, any on-going internal

instructions: Reset-Enable (RSTEN) command
following a Reset (RST)

command. It returns the device to a standby
mode. All the volatile bits and settings will be
cleared then, which

makes the device return to the default status as
power on.

To execute Reset command (RST), the
Reset-Enable (RSTEN) command must be
executed first to perform the

Reset operation. If there is any other command
to interrupt after the Reset-Enable command,
the Reset-Enable will

be invalid.

If the Reset command is executed during
program or erase operation, the operation will
be disabled, the data under

processing could be damaged or lost.

The reset time is different depending on the last
operation

operation will be terminated and the device will return to
its default power-on state and lose all the current volatile
settings, such as Volatile Status Register bits, Write
Enable Latch status (WEL), Program/Erase Suspend
status, Read Parameter setting (P7-P0), Deep Power
Down Mode, Continuous Read Mode bit setting
(M7-MO) .

When Flash is in OPI Mode, DTR Mode or Continuous
Read Mode (XIP), 66H&99H cannot reset Flash to
power-on state. Therefore, it is recommended to send the
following sequence to reset Flash in these modes:

1. 8CLK with 10<7:0>=all “H” or all “L”: ensure Flash
quit XIP mode

2. OPI format 66H/99H: ensure Flash in OPI mode and
DTR mode can be reset

3. SPI format 66H/99H: ensure Flash in SPI mode can be
reset

The “Enable Reset (66H)” and the “Reset (99H)”
commands can be issued in either SPI or OPI mode.

46
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5.3.3.7 Readld_dopi

MX25U51245G(Z%) GD25LX256E(¥1t)
EB @EE ’:\nd”. Namer o . Fls LUT Instruction Fls LUT Pad 2 s Name & |Readid dopi
4 & FlslnstructionOperandPair 7 & 4 & QSPI_IP_LUT_INSTR_READ & QSPIIP_LUT PADS 8 & Oxd z A. L mc‘iunop!“ — QZ;D“;B?T@:;LMD?DDR I (:SIZIS:LTS:JADSJ k F\SKU:}:;
} b Mmicve & 28 GEBITARAMY  Bowieunaoss 8 be
3 @ FslnstructionOpe... & 3 ' QSPLIP_LUT INSTR READ_DDR & QSPIIP_LUT PADS 8 & )
HAR 7 Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
) 2bits) 2bits)
479f OxI1(CM | 0x3(8 | 0x9f 479f | Ox11(CMD | 0x3(8 | 0x9f/9¢(RDID
D DDR) | bit) 0x60(RDID DDR) bit) DTR-OPI)
4760 | 0x11(CM | 0x3(8 ﬁz(lfé)o PI 4760 | 0x11(CMD | 0x3(8 | 0x60/61(0x9f/9e 1%k
D DDR) | bit) _DDR) bit) fi)
2b20 0xA(ADD | 0x3(8 | 0x20(32 Addr
R DDR) | bit) bits to be sent
on 4 pad)
0f04 0x3(DUM | 0x3(8 | 0x04(4 dummy | 0f08 | 0x3(DUM 0x3(8 | 0x08(8 dummy cycles)
MY) bit) cycles) MY) bit)
1104 0x07(REA | 0x3(8 | 0x04(Read 4 3b04 | OxE(READ | 0x3(8 | 0x04(Read 4 Bytes on 4
D) bit) Bytes on 4 pad) _DDR) bit) pad)
KA 2 8bit B &L
4 READ DDR
Bﬂ‘}_‘? @ Figure 13;:"5:"5"%““”" (RDID) Sequence (DTR-OPI Mode) — Figure 84. Read Identification ID Sequence Diagram (DTR, OPI)
OSSN w118 e S e T s e e e s S o T 8 9 10 [E
sew 1 [ 1. SN R N I AN A S A
Das) = /_\_/_\_L Dumm 1 ID out Cycle I ID out Cycle
sora mﬂm@mmmmm woir0) 777 7¥ srrreen y—— - =77 {(Ceresive Y wio X ooy pio)Y oo Y Mo 00y 515
bes — I A R O
‘F;::ﬂmmn 9FWIEN |  1-0-(1) "] 8-0-(8) 8-0-(8) 8 ‘ 0 1to4
Ui BH The RDID instruction is for reading the The Read Identification (RDID) command allows the

manufacturer ID of 1-byte and followed by
Device ID of 2-byte. The Macronix

Manufacturer ID and Device ID are listed as
Table 10 ID Definitions

8-bit manufacturer identification to be read, followed by
three Bytes of device identification. The device
identification indicates the memory type in the first Byte,
and the memory capacity of the device in the second
Byte. The Read Identification (RDID) command while
an Erase or Program cycle is in progress, is not decoded,
and has no effect on the cycle that is in progress. The
Read Identification (RDID) command should not be
issued while the device is in Deep Power-Down Mode.
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5.3.3.8 /4% RDCR2 35§ RDCR

MX25U51245G(5%) GD25LX256E(¥i1)
EB it & RDCR2 RDCR:
| FlsinstructionOperandPai FlsinstructionOperandPair
\m; HNamE ‘ CE Fls LUT Instruction Fls LUT Pad B Fis. Eln-d___. — B |8 i isaa T S
0 Lt £ X SEPUIGE 2 SUAS! £ 00| Gmmtircpamsi 0’ GILPALITLCHD i QLIS & 04
2 & FlsinstructionOperandPair 2 & 2 & QSPLIP LUT INSTR READ 4 QSPLIPAUT PADS.1 @ Ol 1 & FlsinstructionOperandPair 1 e 1 v QSPI_IP_LUT_INSTR_ADDR se QSPLIP_LUT_PADS_1 &I 0x18
2 & FlsinstructionOperandPair 2 & 2 w QSPI_IP_LUT_INSTR_DUMMY we QSPI_IP_LUT_PADS_1 i Ox8
3 FlsinstructionOperandPair 3 & 3 » QSPI_IP_LUT_INSTR_READ we QSPIP_LUT_PADS_1 & Ox1
BARDHr Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
) 2bits) 2bits)
0471 0x0I(CM | 0x0(1 | 0x71(RDCR2 0485 0x01(CMD | 0x0(1 | 0xb5/85 (Read
D) bit) SPI Mode) ) bit) Nonvolatile/Volatile
Configuration Register)
FE, B Volatile 27
178
0820 0x02(AD | 0x0(8 | 0x20(32 Addr | 0818 | 0x02(ADD | 0x0(1 | 0x18(24 Addr bits to be
DR) bit) bits to be sent R) bit) sent on 1 pad)
on 4 pad)
0c08 | 0x3(DUM 0x0(1 | 0x08(8 dummy cycles)
MY) bit)
1c01 0x07(REA | 0x0(1 | 0x01(Read 1 1c01 | OxO7(REA | 0xO(1 | 0xO1(Read 1 Bytes on 1
D) bit) Bytes on 1 pad) D) bit) pad)
S Figure 28. Read Configuration Register 2 (RDCR2) Sequence (SPI Mode)
el o
Figure 35. Read Configuration Registers Sequence Diagram (SPI)
cst \
=TI 0123456788910 282930 31
- so ]| N i i
l«—— Command 24-bit address ——»
/) B - 7 S E 0 00
- High-Z -

cs# 7

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47

SCLK
S| [T T
% v CR out m

Read Nonvolatile
Configuration B5h 1-1-(1) 8 8-8-(8) 8-8-8) 8 3(4) 1
Register

Read Volatile
Configuration 85h 1-1-(1) 8 5-8-(8) 8-8-(8) 8 3(4) 1
Register
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]

The RDCR?2 instruction is for reading
Configuration Register 2.

The Read Nonvolatile/Volatile Configuration Register
command is for reading the Nonvolatile/Volatile
Configuration Registers. It is followed by a 3-Byte
address (A23-A0) or a 4-Byte address (A31-A0) and a
dummy Byte, and each bit is latched-in on the rising edge
of SCLK. Then the Configuration Register, at that
address, is shifted out on SO, and each bit is shifted out,
at a Max frequency fC, on the falling edge of SCLK.
Read Nonvolatile/Volatile Configuration Register
command, while an Erase, Program or Write cycle is in
progress, is rejected without having any effects on the
cycle that is in progress.

5.3.3.9 ReadSR: A, ~HBHK

MX25U51245G(Z %) GD25LX256E(i%1t)
EB @EE Ind‘ ; N.;me o Fls LUT Instruction Fls LUT Pad 5 Fls. Ind : Na‘mt .HI Fls LUT Instruction Fls LUT Pad ’ Fls...
HAR ¥ Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
) 2bits) 2bits)
0405 0x01(CM | 0x0(1 | 0x05(RDSR 0405 | 0xO1(CMD | 0x0(1 | 0xO5(RDSR SPI mode)
D bit) SPI mode) bit)
1c01 0x07(REA | 0x0(1 | 0x01(Read 1 1c01 | OxO7(REA | 0x0(1 | 0xO1(Read 1 Bytes on 1
D) bit) Bytes on 1 pad) D) bit) pad)
EITJ» ? Figure 14. Read Status Register (RDSR) Sequence (SP| Mode) Figure 29. Read Status Register Sequence Diagram (SP)
cs# _\ cst
s mﬂﬂﬂﬂﬂ_ﬂﬂL i 012345678 910111213141516 171819 2021 2223_]_]:
[+ command —» le—— Command —»
: B USRS . 7T ITITITTTITITTIT]
= ki = iy SR out y SR out
609959999@5@ S0 High-Z 0 7 eeeeeoo
it BH The .RDSR. instruction is for readlng Status The Read Status Register (RDSR) command is for
Register Bits. The Read Status Register can be . . )
. reading the Status Register. The Status Register may be
read at any time (even . . .
. : . read at any time, even while a Program, Erase or Write
in program/erase/write status register . ..
-5 . Status Register cycle is in progress. When one of these
condition). It is recommended to check the o o
Write in Progress (WIP) bit before cyc.les.ls in progress, it is r.ecommended.to check the
Write in Progress (WIP) bit before sending a new
sending a new instruction when a program, command to the device. It is also possible to read the
erase, or write status register operation is in Status Register continuously. The SO will output Status
progress. Register bits S7~S0

5.3.3.10 InitReset/ RuntimeReset: #H[F,

N RETS

MX25U51245G(Z%)

GD25LX256E(¥it)
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InitReSt L_;nd“‘ Fls LUT Instruction Fls LUT Pad i Fls.. r\’nd”‘ Fis LUT Instruction Fls LUT Pad & Fls.
FBEE Eemenji=aen o e QReceeeh i Fowupaf e
InitRest Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
2bits 2bits
RS ) ) )
0466 0x01(CM | 0x0(1 | 0x66 (RSTEN | 0466 | 0x01(CMD) | 0x0(1 | 0x66 (RSTEN SPI
D) bit) SPI mode) bit) mode)
0000 0x0(STOP | 0x0(1 | 0x0 0000 | 0xO(STOP) | 0x0O(1 | 0x0
) bit) bit)
0499 0x01(CM | 0xO(1 | 0x99 (RST SPI | 0499 | 0x01(CMD) | 0x0(1 | 0x99 (RST SPI mode)
D) bit) mode) bit)
RuntimeR Clnd'h = V;a‘r‘v‘\e[w-l o Fls LUT Instruction Fls LUT Pad & Fls... C\nd”( 8 ’\;;l;’;t( s Fls LUT Instruction Fls LUT Pad & Fls.
eset | gy T T R T T R e T T
RuntimeR Instr(6bits | Pads( | Operand(8bits) Instr(6bits) | Pads( | Operand(8bits)
eset ) 2bits) 2bits)
HARSHr | 0666 0x01(CM | 0x2(4 | 0x66 (RSTEN | 0666 | 0x01(CMD) | Ox1(1 | 0x66 (RSTEN SPI
D) bit) SPI mode) bit) mode)
0000 0x0(STOP | 0x0(1 | 0x0 0000 | 0xO(STOP) | 0x0O(1 | 0x0
) bit) bit)
0699 0x01(CM | 0x2(4 | 0x99 (RST SPI | 0699 | 0x01(CMD) | Ox1(1 | 0x99 (RST SPI mode)
D) bit) mode) bit)
Hﬂ—? Figure 127. Reset Sequence (SPI mode) Figure 111. Enable Reset and Reset command Sequence Diagram (SPI)
ot \ / cs# /
012 3 45 67 [0 - ot T I ey
< UMMM MU | sew 1
— | AN | Command [4—— Command
so0 TITIX o —{ o YT st // 66H g 99H
S0 High-
P A [7] ResetEnable dopi/Reset dopi [7] ResetEnable dopi/Reset dopi

5.4 AL R

{# A Lauterbach JNZ& i 4s .
C:\NXP\SW32G _RTD 4.4 4.0.2\eclipse\plugins\Fls_ TS T40D11M40I12R0\examples\EBT\S32G3\Fls
Example _S32G399A_ M7\debug\run.cmm, 15 1E7F main PRELA 145, {# FH Lauterbach £ 7% Fls_Init,
Fls_ Write, Fls_Read, MI#ATER, fE:

/* Compare data in external sector to TxBuffer buffer */

50
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Fls_Compare(LOGICAL START ADDR, TxBuffer, FLS BUF SIZE);
while (MEMIF IDLE !=Fls GetStatus())

{

Fls_MainFunction();

H
/* Check last job */

ExampleAsserttMEMIF _JOB_OK == Fls_GetJobResult()); /7] LA £’ i3 J5 EL BT »

PLJ% Fls_GetAhbData FJHAT 25 H . S8 540 £ 78 & Ak (#define PHYSICAL_START _ADDR
0x11000U /* The HW start address corresponding to the logical address 0 */):

6of| B::Var.View RxBuffer AHB E@

BRXButter AN = (0, 1. 2,3, 4, 5, 6,. 7,8, 9,10, 11, 12, 13, 14, 15 16, 17, 18, 19, 20, 21, 22,

‘ >
&l B::Var.View TcBuffer E‘@
B TxButfer = (0, 1, 2, 3, 4, 5, 6,7, 8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
< >
M B::Var.View RxBuffer_IP @@

B RBELer-IP = (0;- 1, 2, 55 4, 5, b, 15 8, 9, 28, 11, 3%, 43, 14, 35, 16, AL, A8, 49, 20, 20, X, P

< >
141{ B:Data.dump (0x11000) /DIALOG [2][®@]=]
| SD:0x11000 | | #iFind... | | Modify.. | tong ~| e [OTrack MHex [MAscii
address | 0 4 8 € 0123456789ABCDEF 1
SD:00011 OFOEODOC %
SD:00011010 | 13121110 17161514 1B1A1918 1F1ELDIC

SD:00011020
SD:00011030

23222120 27262524 2B2A2928 2F2E2D2C .!"#3%%& .
33323130 37363534 3B3A3938 3F3E3D3C 0123456789:;<=>7
SD:00011040 | 43424140 47464544 4B4A4948 4F4E4D4C @ABCDEFGHIJKLMNO
SD:00011050 | 53525150 57565554 SB5SA5958 SFSESDSC PORSTUVWXYZ[\1A

RYIE, PiLE AHB SR IEMIINEN TR RS .

<C>< M >

6 JF Bootloader T2 Fls Xz}

6.1 Bootloader T 2111

PLRRA Integration Reference Examples S32G3 2023 02 A, AR¥E kY
(S32G_Bootloader V*.pdf) AL Bootloader T.H2, VFi=:
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749 Bootloader i i QSPINOR DMA 3Kk 41z Jo s e, il H 1P SXBfK#R1E S secure
#H% QSPINOR #:4E, FrLAFA1%E# 2238 XRDC Al eMMC, {HJZ R secure boot ThAE

©® PR AR A
45 eMMC )5, 1E Bootloader ] Boot Sources ', ¥ #H% eMMC boot Sources Ml [

A AR FTKS C:\EB\tresos\workspace\Bootloader S32G3XX_ ASR 4.4 M7\output\ T[]
include, output, src JCMIER A&, PARGT1EZ BT RIA BRI 1H S

Y IE R GPT R,  (S32G Bootloader V*.pdf) SCRYAE i B WA fix.
® T IVIEE SYS-IMG Huilik A 0x81000, Jifr LAAHMNAZ B -

v B Bootloader_S32G3XX_ASR_4.4_M7
v @ Cortex-M (CORTEXM, S32G3XXM7)
@ Base (V4.0.0, AS4.4.0)
~ @& Bootloader (V23.2.0, AS4.4.0)

Name & ‘Bcoﬂcader |

General - Core Configuration|Boot Sources| Boot Triggers

€ Bootloader SELUIETDUULREY DESTITPTOT @ |'al/uryptobal/LryptoUalgswionTig,
v & Crypto (V4.0.0, AS4.4.0
@Wg?'ypt(: ! HSE System Image Address (0x400 -> 0x400000) B ‘ngmoo &

® Ui ARSI T
C:\NXP\Integration Reference Examples S32G3 2023 02\code\framework\realtime\swc\boo
tloader\platforms\S32G3XX\build\configuration.bat
SET TRESOS DIR=C:/EB/tresos
SET MAKE DIR=C:/cygwin64
::SET GHS_DIR=
SET GCC_DIR=C:/NXP/S32DS.3.4/S32DS/build _tools/gcc_v9.2
SET TOOLCHAIN=gcc
SET CORE=m7

SET SRC_PATH DRIVERS=C:/NXP/SW32 RTD 4.4 4.0.0/eclipse/plugins ::J3: = it A< Bootloader ZRiA
XN RTD WA &2 4.4_4.0.0

- SET SDHC_STACK_PATH=
- SET SRC_PATH_SAF=
SET TRESOS_WORKSPACE DIR=C:/EB/tresos/workspace/Bootloader S32G3XX ASR 4.4 M7/output
SET HSE_FIRMWARE_DIR=C:/NXP/HSE_FW $32G3 0 2 161

® i secure boot fEFHNAT publish sys-img I, 2355 NI anti-rollback counter fuse, LA
secure boot T AEMR 282> counter [ fuse BEIE, FH T4 3C 3 2 5¢7E Qspi nor flash H#AE,
B LABRAT ME AR -

C:\NXP\Integration Reference Examples S32G3 2023 02\code\framework\realtime\swc\bootload
er\generic\include\Bootloader.h
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#define BL_ALIGN_4096B(x) BL_ ALIGN IMAGE _B(x, 12) //johnli Fi ¥ fls erase #/F [F % %] 4KB

C:\NXP\Integration Reference Examples S32G3 2023 02\code\framework\realtime\swc\bootload
er\platforms\S32G3XX\src\Bootloader Specific.c

Bl _ConfigureSecureBoot
|-> /AE PR sys-img publish fERAE

/*
if (E_OK == status)
{
status = CryptoDal GetSysImage(
&BI1 HseSysImage[0], &u32SysImageOffSet, &u32SysImageSize);
}
B

volatile int debug_erase;
volatile int debug_write;
| |->Bl_SaveConfiguration

uint32 t u32SysImageSizeAligned = BL ALIGN 4096B(u32SysImageSize); //johnli change from 1024 152464
B 1k erase FHE A & 4KB X 5% .

while(debug_erase); /AL T AHS, J5 8 H Lauterbach SR 2 Fls IP R B4 AE 15 5L
| | |->Fls_Erase(u32SysImageStorageAddr + u32SysImageOffset,
u32SysImageSizeAligned);
while(debug write);
| | [->Fls_Write(u32SysImageStorageAddr + u32SysImageOffset,
(const uint8 *) pSysImage, u32SysImageSizeAligned);
® Bootloader Tf£[] Debug J7iE1EZ % Y (S32G_Bootloader V*.pdf) -

® Bootloader [ FEAH N KI5 BCAH 7 225 [ SO R A F) L REIR AT

6.2 Bootloader 5 MCAL Fls X5/ A [F] 5

MCAL Fls BXzl 1% QSPI NOR ¢ & 77 [ %24, Bootloader 1575 ZAHNAE M, BLAh, PEIL
H UL IAIFEZ b

Bootloader Fls MCAL Fls i Af
MemCfg 0 fic & 7T
1 | initResetSettings < |4] initResetSettings 17/ | H1 T Bootloader &
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initConfiguration 7% [4]

FIsLUT AH[E, & MCAL FIsLUT HIBC B f# it sk

initConfiguration ] ¥
FIsLUT #H [

ffiF] IVT QSPI
NOR ¥R A1 1A
1k, QSPI NOR [¥],
Bt LASR ) FhAS P2
FE i InitReset
Init
reconfiguration.
FIsLUT 51

FastRead/Write ¥
H5lH

FlsController fit. & 71

ControllerCfg_1

ControllerCfg SDR=0

MCAL #Ji6t R
SDR #5, 2RJE1E

initConfiguration
1, HaE4 QSPI
NOR J&, HU#H
DDR & 3{,
Bootloader 4~ 75 %2,
HEVIIH N
DDR # 5

ControllerCfg_1. Fls Hw Unit Byte
Swapping=unchecked

© Fls (Fls) = ' Bootloader (Bootloader)
ControllerCfg
-;amc' & |ControllerCfg_1
Fls controller F|5A|.'Ibﬂuffel.
Fls Hw Unit Column Address Width (0 -> 15)

Fls Hw Unit Byte Swapping

ControllerCfg_1. Fls
Hw Unit Byte
Swapping=unchecked

1 & Bootloader
I, IVT 241461k
N swapping=0, T
RN Bootloader
ZhLE N
Macronix=1 ], Fr
PL Bootloader #% I/l
J&, 1847 2| Fls_init
&, W2 J5% AHB
HhE U7 A 2 5 3L
B, Mk
W, B BAIX L% i

g{'%a&’ ?jz%z:o

ControllerCfg Fit. & 7

Cfg 0 1% & N DDR Loopback, autoupdate 5z, {H

Ik Cfg A1 511

Cfg 0 &~ SDR
Loopback, bypass 15

Cfg 14 DDR,
external DQS,

54
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3, Cfg AWIIGILES | autoupdate 5 5X
HIBEA Cfg 1 A,
Bootloader F1#4f
1A,
MCAL Fls 7£
initConfiguration

HUHTAC B VAR X

General it & 71

6 i1 Bootloader £
MCAL I B ic & A
[A, AT LAAHRE Fls
IR 2y A i koA S
B A

FlsSector fic & 71

7 Bootloader H
Sector it &, —f%
A HEAE AN
Bootloader %1%,
M7 Gifg K AS3
ATF Hifg =2 ik
align [#), 1l Mcal
WO — 5

6.3 HERITH
KFBGITENRESRENIESHE A (S32G_Bootloader V*.pdf) , HHyEE:
® VT LTFEZATE 4 TIF K HRPIRA.
® SRAM #J4fifk DCD AL % G3 IIRRA:

C:\NXP\Integration Reference Examples S32G3 2023 02\code\framework\realtime\swc\boo
tloader\platforms\S32G3XX\res\flash\ S32G3XX DCD InitSRAM.bin.

® FAMTIF IVT LHEMSIER — MR G3 i LR, XA & G320MB i) SRAM
DA A7 A

® I TFA1I%ESE T 18 secure boot, PTLAFEZE 4 iN HSE &5 1% .
C:\NXP\HSE FW S32G3 0 2 16 1\hse\bin\

revl.l s32g3xx _hse fw 0.20.0 2.16.1 pb221011.bin.pink
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® RSB 2% Flash IX3)) sector AL E K, 1T IVT 8145 04, WA ES.
Sector Fil & N :

Name & ‘HS |

General [ControllerCfg [Memeg [FlsController [FlsMem [FlsSector Published Information}

B FlsSector |+ xB| 8
Ind.. = Name & F.. B Fls Physical Sect.. & Fls Numb.. & Fls.. E FlsSector... Fls Sector... [
0 & FlsSector 0 [@ 0 [ FLS_EXT SECTOR [@ 1R 16 & 4096 0 Bl
1 @& FlsSector 1 [E 1 [ FLS_EXT_SECTOR [@ 1@ 16 & 782336 4096 ol
2 & FlsSector 2 [E 2 [» FLS_EXT SECTOR [@ 1@ 16 B 4096 & 786432 bl
3 & FlsSector 3 [E 3 [» FLS_EXT SECTOR [ 1 = 16 B 4096 790528 Il
4 & FlsSector4 [E 4 [ FLS_EXT SECTOR [@ 1= 16 B 4096 794624 ol
5 & FlsSector 5 [E 5 [ FLS_EXT SECTOR [® 1@ 16 B 4096 798720 L
6 = FlsSector 6 [&@ 6 [ FLS_EXT SECTOR [@ 1@ 16 [& 4096 802816 bl
7 = FlsSector 7 [& 7 [ FLS_EXT SECTOR [@ 1@ 16 @ 4096 [# 806912 [pl

FrbA:

1. fFH 0x0 ¥k, K/NA 0x1000=4096 KAt 17 DCD(fi#% 0x100), QSPINOR k(fi# 0x200).
2. f#H 0x1000 FF=3k, K/NA 0xBF000=782336 HKfi# fF HSE FW % SYS-IMG.

3. f#FH 0xc000 F 3k )8 4 SR i 47 bootloader 5415 »
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_g.‘ On
DCD start Mlamory Liyeut fnd
CANXP\Integration_Reference_Examples_532G3_2023_02\co @ 0x0 Oxff
Startaddress| 0x100 || Sizeinbytes| 116 0x100 ' 0173
Yo" e
DCD (backup) 0x200 | 0x3ff
Start address | 0x118 W Sizein bytes 4 |
‘® On
HSE
CANXPAHSE_FW_532G3_0_2_16_t\hse\bintrev1.1_s32g3xx_h: [-| 0x1000 Ox5a15f
Startaddress| 0x1000 | Sizein bytes| 364396
{_ Reserved
HSE (backup)
= - _
159392 bytes.
Start address | 0x128 I Sizein bytes 4
® On |
Application bootloader
C\Work\s32G\Applicati \aspi_norGO\devel ™ it i
Start address IW'E Size in bﬂes!m
@ Resenved 0x8d000 0x97fff
Application bootloader (backup)
|
® On
Application bootloader
CAWorkiS32G\Application notes\aspi_nonGD\development | B |
Start address WIE Size in bytes 1%
Oxi743f
|‘.  Reserved v
2| >

AT CUE 75 S B E R B G AR 2 X 55 2] 4KB 11 Sector size H .

6.4 LR

HATALEF 1) Bootloader %% 8 H Flash tool 5¢ 5 3| QSPINOR flash H1, V)4 53 QSPI
NOR flash 5, FX EHEZ):

fi F Lauterbachiz 47 I A< :
C:\NXP\Integration Reference Examples S32G3 2023 02\code\framework\realtime\swc\bootloader\pl
atforms\S32G3XX\build\cmm\connect _s32g3xx_m7.cmm, JlBootloader AR 215 B 7F £ 146 1 Hb

Ui AR AT AR A, BVAT L
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u1nt32 'c u325 sImaeS*lzeA'l'*lned = BL_ALIGN_4096B(u32SysImageSize);

johnli change from 1024

Fls Erase\u325ysImageStora?eAr + u32SysImageOffset,
u325ysImageS1zeA igned);

while (MEMIF_IDLE ! Flumggjétatgs())

Fls_MainFunction();

646

;.‘h'i'le;'debug write); //johnli for test
Fls_wWrite( u325ysImageStor'ageAddr + u32SysImageOffset,
(const uint8_*) pSysImage, u325ysImageS1zeA11gned‘

648
649

élﬁﬂiﬁ @J BI SaveConﬁgurat10n H 1) while(debug_erase); &b, ¥ debug erase % 0 5, il
AT LAGRELIZAT, R PR Fls_Erase IHATHE 0L, R A Fls Write FIHAT I I

7 JFK Linux IR3)(H k)

SRS (S32G_QSPINOR Ef| *.pdf) , 28 9 #: M2 Linux Kernel T fi# Linux Xz}
s J7v, Hp 04 Micron MT35XU256ABA a6, S 40 RN GD GD25LX256E, LA
BSP37 M.

ATF 5 Uboot [¥] QSPI NOR IX#h5 %ML, A UAFE R,

7.1 Linux GD IRz &M

\BSP37\linux\drivers\mtd\spi-nor\Makefile:

spi-nor-objs += gigadevice.o
spi-nor-objs += macronix.o
spi-nor-objs += micron-st.o

\BSP37\linux\drivers\mtd\spi-nor\gigadevice.c, HHIit AR LG, HT Micron 1 GD flash F 3t
BHIIE GG, B BART ORI Micron FOVEARED, AT A2 (S32G_QSPINOR _E fill_*.pdf) H' ] Micron
MT35XU256ABA 7= 45, %7 BSP37 UG H ©4 504 MT35XU512ABA:

\BSP37\linux\drivers\mtd\spi-nor\micron-st.c

static const struct flash_info micron_parts[] = {

{ "mt35xu512aba", INFO(0x2c5bla, 0, 128 * 1024, 512,
SECT 4K | USE FSR | SPI NOR OCTAL READ |
SPI NOR_4B_OPCODES | SPI NOR_OCTAL DTR_READ |
SPI NOR_OCTAL DTR_PP |
SPI NOR I0 MODE EN VOLATILE)
fixups = &mt35xuS12aba_fixups},
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7.2 BFRPAERIIBT

Linux X528 B¢ 1H A drivers/mtd/spi-nor/core.c:
spi_nor_probe

|->spi_nor scan

| |-=>spi_nor get flash info

| | |->spi_nor read id

struct spi_mem_op op =

SPI MEM_OP(SPI MEM_OP_CMD(SPINOR_OP_RDID, 1), //#define SPINOR_OP_RDID
0x9f  /* Read JEDEC ID */

SPI MEM OP_NO_ADDR,
SPI MEM _OP_NO DUMMY,
SPI MEM OP DATA IN(SPI NOR MAX ID LEN,id, 1));
ret = spi_mem_exec_op(nor->spimem, &op);
| | | |[->spi_nor_search part by id(manufacturers[i]->parts,
manufacturers[i]->nparts,
id);
!memcmp(parts[i].id, id, parts[i].id_len))
return &parts|[i];
it LLf& 5 A QSPI NOR flash HriZith ID {8, 485 ID {f % VLA QSPI NOR #2515 B /Y
Bl G5B

M1 ID (1Y) JEDEC BHhBER A G, W F: MACRONIX MX25UW51245G flash ¥ N

Symbol | Alt. |Parameter Min. Typ. | Max. | Unit
fSCLK i Clock frequency for SPl| commands (except Read operation) 133 | MHz
Clock frequency for OPI commands 200 |MHz

GD GD25LX256E ¥ A

Symbol Parameter Min. Typ. Max. Unit.

Serial Clock Freguency for all instructions except

fe1 ] 166 MHz
Read (03H, 13H) in STR mode

ifii H BT S32G Linux BSP #J#41k#) QSPINOR 4y 200Mhz, Al L& AELE T ID A 1 XU
(1), (SEfsE A 200Mhz 132 GD25LX256E [ ID AN IE#f). BT B i Linux SPINOR JX 3} 4244 135
HiL ID J5 A FHi APL, Bt A% B B 44 Linux 84 A, W F Linux /Y QSPINOR I 4
P
periphpll _sel 1 1 0 40000000 0 0 50000
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periphpll_vco 8 8 02000000000 0 0 50000
|->periphll_dfs1 1 1 0 800000000 0 0 50000

7.

60

gspi_sel 1 10800000000 0 0 50000
=>qspi_2x 1 10400000000 0 0 50000
| |->gspi_Ix 22 0200000000 0 0 50000

MC_CGM 0 _ACI12 DC_0 divide by 2=400Mhz, fii f 3=266Mhz.

P UAEAME AR O TE B0 T, RSt R ) 200Mhz B4 133Mhz £/, BE0N:

2.1 ATF H{&5%

Fdts\s32cc.dtsi:
mc_cgm0: mc_cgm0@40030000 {
compatible = "nxp,s32cc-mc_cgm0";
assigned-clocks =...
<&plat_clks S32GEN1_CLK_QSPI 2X>;
assigned-clock-parents =...
<&plat_clks S32GEN1_CLK_PERIPH_PLL PHI7>;
assigned-clock-rates =...
<S32GENI QSPI 2X CLK FREQ>;
¥
Include\dt-bindings\clock\s32gen1-clock-freq.h
#if defined(S32GEN1_QSPI 200MHZ)
#define S32GEN1_PERIPH DFS1 FREQ (800 * MHZ)
#define S32GEN1_QSPI_CLK_FREQ (200 * MHZ)
#define S32GEN1_QSPI 2X CLK FREQ (2 * S32GENI1_QSPI_CLK _FREQ)
#elif defined(S32GEN1_QSPI_166MHZ)
#define S32GEN1_PERIPH DFS1 FREQ  (666666666)
#define S32GEN1_QSPI_CLK FREQ (166666666)
#define S32GEN1 QSPI 2X CLK FREQ (333333333)
#elif defined(S32GEN1_QSPI_133MHZ)
#define S32GEN1_PERIPH _DFS1 FREQ (800 * MHZ)
#define S32GEN1_QSPI_CLK FREQ (133333333)
#define S32GEN1_QSPI 2X CLK FREQ (2 * S32GENI1 QSPI CLK FREQ)
Plat\nxp\s32\s32g\s32g3\s32g399ardb3\include\platform def.h
#define S32GEN1_QSPI_133MHZ //johnli for gd S32GEN1_QSPI_200MHZ I8 F i i #h #1464k
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Fdts\s32cc-nxp-flash-macronix.dtsi
&qspi {
macronix_memory: mx25uw51245g@0 {
compatible = "jedec,spi-nor";

spi-max-frequency = <133333333>;\<200000000>; )k DTS {1 uboot JX 5} % &
FIT LA Uboot H EAE AL -

7.2.2 Linux DTS K18

Arch\arm64\boot\dts\freescale\s32cc.dtsi
gspi: spi@40134000 {...
spi-max-frequency =<133333333>;\\ <200000000>;
Arch\arm64\boot\dts\freescale\s32cc-nxp-flash-macronix.dtsi
&qspi {
macronix_memory: mx25uw51245g@0 {
compatible = "jedec,spi-nor";

spi-max-frequency = <133333333>;\\<200000000>; \\ 3= Z2 & HAL & 24, HAEH T Linux IXF)H £
H, XA BEZEOn 133Mhz 1.

7.3 7£ DTS Hi#in GD flash f37Z#F

\linux\arch\arm64\boot\dts\freescale\s32cc-nxp-flash-macronix.dtsi
&qspi {
// macronix_memory: mx25uw51245g@0 {
gigadevice_memory: gd251x256e@0 {
compatible = "jedec,spi-nor";
spi-max-frequency = <200000000>;
spi-tx-bus-width = <8>; //8bit 155
spi-rx-bus-width = <8>;
reg = <0>;
force-soft-reset;
inverted-cmd-ext; //DDR &0y 426 7715 FH 4N 7 2
memory-default-octal-dtr; /32 #F 8bit DDR £
\linux\arch\arm64\boot\dts\freescale\s32g-nxp-flash-macronix.dtsi

//&mcronix_memory {
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&gigadevice memory {
SRR B A g R
diff --git a/arch/arm64/boot/dts/freescale/s32g2xxa-evb.dtsi b/arch/arm64/boot/dts/freescale/s32g2xxa-evb.dtsi
index a5df0a44bce2..8c866db48c05 100644
--- a/arch/arm64/boot/dts/freescale/s32g2xxa-evb.dtsi
+++ b/arch/arm64/boot/dts/freescale/s32g2xxa-evb.dtsi
/]
&qspi {

mx25uw51245g@0 {

spi-max-frequency = <166666666>;

]
diff --git a/arch/arm64/boot/dts/freescale/s32g3xxa-evb.dtsi b/arch/arm64/boot/dts/freescale/s32g3xxa-evb.dtsi
index 46845e¢7d0d3a..7083a919¢297 100644
--- a/arch/arm64/boot/dts/freescale/s32g3xxa-evb.dtsi
+++ b/arch/arm64/boot/dts/freescale/s32g3xxa-evb.dtsi
/]
&qspi {
mx25uw51245g@0 {
spi-max-frequency = <166666666>;

7.4 EEUEAASHE NN flash 5 B4 M4

\BSP37\linux\drivers\mtd\spi-nor\micron-st.c
static const struct flash_info micron_parts[] = {
{ "mt35xu512aba"...,
/I —AS gd251x256e, VER 4 FEAM DTS B M.
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3 MEMORY ORGANIZATION

GD25LX256E
Each device has Each block has Each sector has Each page has
32M 64/32K 4K 256 Bytes
128K 256/128 16 pages
8K 16/8 - sectors
512/1K - - blocks

{ "gd251x256¢ ", INFO(0xc86819, 0, 4 * 1024, 8192, /ID Z# [ 3L, B sector & 4K, — 3L 8192 4> sector

// gd251x256e AN EHRAE flag register, JT A 2: 55 USE_FSR, OCTAL DTR HJi: 5 #AEAE fixup T EE, FrLd
ANTFHEERCE SPI NOR_OCTAL DTR_READ A1 SPI NOR_OCTAL DTR PP

SECT 4K | SPI. NOR OCTAL READ |
SPI NOR 4B OPCODES | SPI NOR_OCTAL DTR_READ |
SPI NOR I0_MODE _EN_VOLATILE)

fixups = &mt35xuS12aba fixups},

7.5 BIEARE T flash B fixup 3X# DTR =

Driver/mtd/spi-nor/Macronix.c H1 ]
static struct spi_nor_fixups mx25uw51245g_fixups = {
.default_init = mx25uw51245g_default_init, /T 1. & QSPI i A\ DTR #ix{
post_bfpt = mx25uw51245g_post_bfpt_fixup, /H T & 5 EAEH DTR #:(
post_sfdp = mx25uw51245g_post_sfdp_fixup,//H T & 5 A E4E/E# DTR i
15
fITLAZ 2% mx25uw51245g [¥) fixup BC &, &0
static struct spi_nor_fixups mt35xu512aba_fixups = {
.default_init = mt35xu512aba_default init,
post_sfdp = mt35xu512aba post_sfdp fixup, / bfpt & FHEHAE, ANFEE
15
static int spi_nor micron_octal dtr_enable(struct spi_nor *nor, bool enable)

{

#if 0

/MAFF configure & /725 16 dummy cycles FICE , ANis EAEH
if (enable) {
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/* Use 16 dummy cycles for memory array reads. */

}
#endif

ret = spi_nor_write_enable(nor);

*pbuf = SPINOR_MT OCT_DTR; #define SPINOR MT OCT DTR Oxe7  /* Enable Octal
DTR. */

op = (struct spi_mem_op)
SPI MEM_OP(SPI_ MEM_OP_CMD(SPINOR_OP MT WR ANY REG, 1),
SPI MEM_OP_ADDR(enable ? 3 : 4,

SPINOR_REG MT CFROV, 1), // #define SPINOR REG MT CFROV
0x00  /* For setting octal DTR mode */

SPI MEM_OP_NO_DUMMY,
SPI MEM_OP _DATA_OUT(L, buf, 1));

if (lenable)
spi_nor_spimem_setup op(nor, &op, SNOR_PROTO 8 8 8 DTR);

#f 0 //BIEARES, ATRE

/* Read flash ID to make sure the switch was successful. */

#endif
return 0;

static void mt35xu512aba post sfdp fixup(struct spi_nor *nor)

{
113 B G #HAEN octal dtr 13(
nor->params->hwcaps.mask = SNOR_HWCAPS PP 8 8 8§ DTR;
spi_nor set pp_settings(&nor->params->page programs[SNOR CMD PP 8 8 8 DTR],

SPINOR OP PP 4B,
SNOR_PROTO 8 8 8 DTR);

/lend
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/* Set the Fast Read settings. */ /13 B 345/E 3 cotal dtr #5X

nor->params->hwcaps.mask |- SNOR_ HWCAPS READ 8 8 8 DTR;

spi_nor_set read_settings(&nor->params->readsfSNOR_CMD_READ 8 8 8 DTR],
0, 16/*johnli gd 20*/, SPINOR_OP_MT DTR RD,
SNOR_PROTO_8 8 8 DTR);

nor->params->rdsr_dummy = 8; //johnli gd, read statue register dummy

nor->params->rdsr_addr_nbytes = 1;//johnli gd :0;

nor->params->quad_enable = NULL;

7.6 Turning dummy {Ef# Je 245 7 /Y 7] &

PRI %L mt35xu512aba_post_sfdp_fixup H' DTR #2[#) dummy BCE N 16, 5 QSPINOR H1 it B & 17
AR BB E AR, IRk

root@s32g399ardb3:~# hexdump -v -n 0x100 /dev/mtd0

0000000 5b3e 8135 9776 160c 41a8 990c 66¢4 1135

00000d0 77b8 al3e d49c 6f7d 2098 d6e2 d49b cb3e
00000e0 ofcf ffff ffff ffff fff £ fff £
0000010 ffff ffff fEff £FF £t FEFF £ £

FT AEE [ 5w A% 7 2X15 A7, #2018 8bit DTR A5, —4 clock fE5iW 7715, LA
dummy 1 MZ A HTHEHT 15 > clock.

Figure 54. DTR Octal I/O Fast Read Sequence Diagram (OPI)

cst  \

SOLK I N S
lor7:01 ////X  FDH HAddr.XAddr.XAddr.XAddr.I

Das —\ I

16 dummvs

PTUANZ BN 1, B2

spi_nor set read settings(&nor->params->readsfSNOR CMD READ 8 8 8§ DTR],
0, 1/*johnli gd 20*/, SPINOR_OP_MT DTR RD,
SNOR PROTO 8 8 8 DTR);
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I LA -
root@s32g399ardb3:~# hexdump -v -n 0x100 /dev/mtd0
0000000 0335 5403 4062 4c55 1b60 78ad 8df9 e45¢

0000010 al3e d49¢ 6f7d 2098 d6e2 d49b cb3e 6fct

4k controller 5 QSPI NOR flash H dummy 15 B A VLHEC A Ge TAF B9 IR A 75 22 QSPINOR flash
IRES LR

7.7 WREER

4 fsl-image-auto-s32g399ardb3.sdcardf#  Linux Host PC DD#|TFcard I, ##t$iATF, Image,
DTBJE 4 ARDB3WR ¥, J& 305 1% B NSDcard 5 3, USDHCH. 64 B ASD, 475 15 i,
- H heMMC I A Bhlinux, #E Ashell:

® JHzNfER:

root@s32g399ardb3:~# dmesg |grep spi

[ 0.671341] spi-nor spi6.0: gd251x256¢ (32768 Kbytes)

[ 0.676482] spi-nor spi6.0: mtd .name = 0.spi, .size = 0x2000000 (32MiB), .erasesize = 0x00001000

(4KiB) .numeraseregions =0

[ 0.688277] 7 fixed-partitions partitions found on MTD device 0.spi

[ 0.694658] Creating 7 MTD partitions on "0.spi":

[ 0.704940] mtd: partition "Flash-Image" extends beyond the end of device "0.spi" -- size truncated to 0x2000000

[ 0.741416] mtd: partition "Rootfs" extends beyond the end of device "0.spi" -- size truncated to 0xf10000
® I

root@s32g399ardb3:~# Is /dev/mtd*

/dev/mtd0 /dev/mtdl /dev/mtd2 /dev/mtd3 /dev/mtd4 /dev/mtdS /dev/mtd6

/dev/mtdOro /dev/mtdlro /dev/mtd2ro /dev/mtd3ro /dev/mtd4ro /dev/mtdSro /dev/mtdér

® i fk
root@s32g399ardb3:~# cat /sys/kernel/debug/clk/clk _summary |grep qspi
gspi_flashlx 2 2 0 133333333 0 0 50000 Y
gspi_flash2x 0 0 0 266666666 0 0 50000 Y
gspi_ahb 0 0 0 132206143 0 0 50000 Y
gspi_reg 0 0 0 132206143 0 0 50000 Y
® MTD flash W& 2 ER, G, FOVRBEM B0, RG] DL HRE
4 2 Oxff;

root@s32g399ardb3:~# mtd_debug erase /dev/mtd0 0 0x10000 //# & LK 77 sector size Ayl X 55 A% Xt
F%Erased 65536 bytes from address 0x00000000 in flash
root@s32g399ardb3:~# hexdump -v -n 0x100 /dev/mtd0 /5 5 #E1E LL256 771 page size JyHuEXT 55 A1 £ 45 54 55

0000000 ffff ffff fiff £ fFf 7 FFE £

00000£0 FFFF FFFF FEFF FEEF FEFF FEFF FFFF FEFE
0000100. ..
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o S NHIE, ZUEJLUCKEAX L, EAFE AR, W —8, IRS) TAEIER.
dd if=/dev/random of=test.txt count=1 bs=256

1+0 records in

1+0 records out

256 bytes copied, 0.000168 s, 1.5 MB/s

root@s32g399ardb3:~# mtd_debug write /dev/mtd0 0 0x100 test.txt
Copied 256 bytes from test.txt to address 0x00000000 in flash

root@s32g399ardb3:~# hexdump -v -n 0x100 /dev/mtd0
0000000 0335 5403 4062 4c55 1b60 78ad 8df9 e45¢
0000010 cac4 45e6 1d64 b9d0 9d41 cec9 81d0 5b3e
0000010 al3e d49¢ 6f7d 2098 d6e2 d49b cb3e 6fcf
root@s32g399ardb3:~# hexdump -v -n 0x100 test.txt

0000000 0335 5403 4062 4c55 1b60 78ad 8df9 e45e
0000010 cac4 45e6 1d64 b9d0 9d41 cec9 81d0 Sb3e

0000010 al3e d49c 6f7d 2098 d6e2 d49b cb3e 6fct
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