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S32G-QSPI-Nor-customization-doc/t
a-p/1399906
T flash timing header fit & ,

flash tools SDK L.#2 7€ #l|(F I &
flash tools ] gspi nor binary)

uboot E i, PZIKENEHITES %
g =

A MX25UW51245G pdf QSPINOR
Bt T

2 EEERIT KR
TR EE A I M7 8 S AR
i M7 E43817, AT E attach, NMEATHIA:
sys.cpu S32G-M7 0
SYStem.config.debugporttype JTAG
SYStem.Option TRST OFF
sys.attach
break
list
ENDDO
BERT. ATCAEINIEAT 88 symbol NEIE )

iR M7 4T parition/CPU reset PR, il N & AT 4T HSE M7 i21T4R4, A53 Linux
JRENALT AS3 IEATIRAS, TG 2 EE il PA T BIAR -
C:\NXP\Integration Reference Examples S32G2 2022 06\code\framework\realtime\swc\bootloader\pl
atforms\S32G2XX\build\cmm\s32gxx_m7.cmm, 1EXN:

;DO QuadSPI Flash Init.cmm

DO device.cmm
;Data.Load.Elf ../bin_bootloader/Bootloader.elf /GLOBTYPES /AnySym

;Release the core from the loop from startup
;data.set eaxi:CATCH_CORE_RESET 0x00000000
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;list
;g0 main
® GOSUB InitSramEccViaRAMCtrl /#1464 SRAM & ECC.

® GOSUB EnableCM7 0//j538) M7 0, 4 M7_0 BT 7E (1 parititon 0 4%, JE3l, B4, 1B
H reseto

® GOSUB DisableSWTWatchdog /] < Bk il T FF watchdog, G5 )5 o
® DO device.cmm //iz1T QSPI NOR JHIA .

SR 5 FF & QSPI NOR HHICHHIA :

Fr A 1) meal sample #54 —4 device.cmm:
C:\NXP\SW32G _RTD 4.4 3.0.2\eclipse\plugins\Fls TS T40D11M30I2R0\examples\EBT\Fls_Exampl
e S32G274A_M7\debug\device.cmmo.

PRI A S HF QSPI NOR W& D7 i), A< S5 B el 32 4F 200Mhz, DDR #i3(,  8bit,
External DQS, DLL Auto Update Mode. MRS H 5 i 1514 B 15 50
M BRPEAFHIGH 73, R OREE LS ACRS S 3 FH ok -
LOCAL &QSPI_BASE
LOCAL &QSPI_Cntl BASE
&QSPI_BASE=0x00000000
&QSPI_Cntl BASE=0x40134000
; Clock configurations
; PLL : 1600Mhz
GOSUB PERIPH_PLL_1600MHZ /175 FE I B JE R B T FIRC=48Mhz, fCE4M& PLL ¥ 1600Mhz, JF R UL
:DFS_800

GOSUB PERIPH_PLL DFS1 800MHZ // DFS1 J& H T PERIPH PLL, FCEFFF, FEk 2 15 800Mhz, FF& I
ﬁ

GOSUB QuadSPI_PinMux_ CLKEnable //JIAJE A %L, BLEE B IOMUX 75241 MC_CGMO_AC12 3KFk 2,
3% QSPI_X2 i £l 400Mhz

; GOSUB QuadSPI_Init //HIAJZ A AL HTHIUGM LUT, FBREERH LUT WA 00E PL R R %
:GOSUB QuadSPI InitDOPI BypassMode 66MHz

GOSUB QuadSPI_InitDOPI_DLL_AutoUpdateMode 100MHz /A J545 & %, NEEEMNA%E, H TEE DDR
AR, R IE LUT # D3 sk

GOSUB QuadSPI_Read32BytesDOPI
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ENDDO

2.1 KRB E

it & QSPI NOR i 4 A T K
FIRC(48MHZ)->PERIPH_PLL(1600Mhz)->PERIPH DFS1(800Mhz)->MC CGMO0 DIV12=QSPI 2X
_ CLK(400Mhz)->QSPI_1X_ CLK(200Mhz).

[ o | e s
KTAL = GMASE T2 - ¥ S
P E {Frose | - .
XTAL i | S =T |
Coetrwen || HA) | o C
— o T -

el P O K e B 1
sempes £ _wos oo o 4T 1/
AT o P15, [

e CAMDY_PON_CLE

1600rhz+

B GAAC_0_EF_D L

| Gawcz_pam mer o

= TP 0K cn.

o —
— T
o) e T - J -
Prmeses I_% , [ par-omae | o00Mhze

— e
I mwweorax 1

£l
& g800Mhz« 400Mhz+

Lt Fat Cal

® GOSUB PERIPH PLL 1600MHZ
PERIPH PLL 1600MHZ:
Data.Set 0x4003C080 %Long 0x00000000 ; DIVO disabled

Data.Set 0x4003C09C %Long 0x00000000 ; DIV7 disable
Data.Set 0x4003C000 %Long 0x80000000 ; disable PLL
Data.Set 0x4003C020 %Long 0x00000000 ; Select FIRC of 48MHz as source
Data.Set 0x4003C008 %Long 0x0C3F1021 ; PLLDV - ref = 4§MHz FIRC, RDIV = 1, MFI =33 VCO = 1600
Data.Set 0x4003C010 %Long 0x40001800 ; PLLFD - SDMEN = 1, MFN = 6144 fractional mode
— When PLLDV[RDIV] is not 0:

Sy e PLLED[MEN]
fp]l_"u'i:[: - PUJ;‘»’W x [PLLDV[MFI] + T

Equation 4. PLL VCO frequency in Fractional mode when PLLDV[RDIV] is not O

PERIPH_PLL=(48/1)X(33+(6144/18432))=1600Mhz
WAIT 100.ms ; Wait for the PLL reference clock to be stable
Data.Set 0x4003C000 %Long 0x00000000 ; enable PLL
WAIT 100.ms ; Wait for the PLL to lock

&temp=Data.Long(A:0x4003C004) ;Read status to make sure that PLL is locked. Expected output = 0x00000004
RETURN
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® (GOSUB PERIPH PLL DFS1 800MHZ
PERIPH PLL DFS1 800MHZ:
Data.Set 0x40058014 %Long 0x0000003F ; DFS outputs are in reset
WAIT 100.ms ; Wait for the DFS port to become 0
&temp=Data.Long(A:0x4005800C) ;Read status to make sure that DFSs are reset Expected output = 0x00000000
Data.Set 0x40058018 %Long 0x00000002 ; DFS module is disabled

Data.Set 0x4005801C %Long 0x00000100 ; for DFS] DVPORTO = 1 i.c.
PERIPH_DFS1_CLK=PERIPH DLL(1600)/(2XMFI=1)=800Mhz

Data.Set 0x40058018 %Long 0x00000000 ; DFS module is enabled

Data.Set 0x40058014 %Long 0x0000003E ; DFS1 output is enabled

WAIT 100.ms ; Wait for the DFS port to become 0

&temp=Data.Long(A:0x4005800C) ;Read status to make sure that DFS1 is enabled Expected output = 0x00000001
;Switch clock from FIRC to PLL(PERIPH_DFS1 CLK) in MC _CGM for QSPI 1X CLK

;See QuadSPI_PinMux CLKEnable function

RETURN
® GOSUB QuadSPI PinMux_ CLKEnable
g -

QuadSPI PinMux_ CLKEnable:
;clk enable for the QuadSPI
Data.Set SD:40030608 %LE %Long 0x00000000 ;MC CGM_0_AC12 DC 0 Divider disabled

Data.Set SD:40030600 %LE %Long 0x1A000004 ;MC_CGM _0_AC12_CSC switch to
PERIPH_DFS!_CLK=800MHz)

WAIT 100.ms ;Wait for clock switch to complete

&temp=Data.L.ong(A:0x40030604) ;Read status to make sure the successful switch Expected output =
0x1A020000

Data.Set SD:40030608 %LE %Long 0x80010000 ;MC CGM_0_AC12 DC_0 divide by 2 (i.e. for PLL
QSPI 2X CLK = 80MHz, QSPI_1X CLK =40MHz) if DFS1=160Mhz;*/

:QSPI 2X_CLK = 400MHz, QSPI_1X_CLK = 200MHz if DFS1=800) */

2.2 Lut & JiH

Lut %%@ﬁﬂ?

S$32G QSPI_NOR Script



instr(6 bits] operand (8 bits)

pads (2 bits)
10 instruction-operand pairs »
in one sequence(LUT[0..4])

LUTE.3 L
s

LUT[10..14] cariBe
programmed
in the
LuT

LUT[75..79]

LUT

[ S

The instructions are executed sequentially until the last instruction or the
STOP instruction is encountered.

Figure 215. LUT and sequence structure

B LUT %758, th— 45 &5 fE 2k

Bits =3 | 30 29 28 | 27 26 25 24 23 22 21 20 | 19 18 1w 18
R
INSTRA1 FPADA OPRND1
W
Resat 0 o o [} | 1 o L] o i} i} i} 1 | 1 o 0 o
Bits i5 14 i3 iz | 11 10 a8 8 T 1 5 4 | 3 2 1 o
y INSTRO PADO OPRNDO
W
Reset 0 o o [+] | o 1 0 o 0 o o 4] | o [+ 1 1
FANLUT FAFa A E, dl—41 LUT #%1 Seq, FTLA Seq ID M:
314 LUT Register (LUT1) 32 RW 2400_1C08
318-44C | LUT Register (LUTZ2 - LUTT9) 32 RW 0000_0000

Align A 5X4.
Hrpfa 4R WF:

Instruction Instruction Pins Operand Action on serial flash memories
encoding
CMD 1d N={0,1,2,3}d | 8-bit Provides the serial flash memory with the SFM command
command operand (Encoded) on the number of pads specified in
0d - On d
o value STR mode.
1d - Two pads
ADDR 2d 2d - Four pads Number of Provide the serial flash memory with address cycles according
address bits to the operand on the number of pads specified
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WRITE 8 Wiite data Wite data on the number of pads specified
SI€ INDYIES | e gata size can be overwritten by writing to the IDATSZ field
of IP Configuration Register (IPCR).
WRITE_DDR | 15d Write data Write data on the number of pads specified at each clock edge
size in bytes of serial flash memory
The data size can be overwritten by writing to the IDATSZ field
of IP Configuration Register (IPCR).
CMD_DDR 17d N={0,1,2,3)d | 8-bit Provides the serial flash memaory with the SFM command
0d - One pad command operand (Encoded) on the number of pads specified in
value DTR mode..
1d - Two pads
ADDRE_DDR | 10d N={0,1,2,3}d | Number of Provide the serial flash memory with address cycles according
0d - One pad address bits | to the operand on the number of pads specified at each dock
to be sent (for | edge of serial flash memory clock. The actual address to be
1d - Two pads | example, 24d provided is derived from the incoming address in case of
2 - Four pads == 24 address | AHB-initiated transactions and the value of SFAR in case of
; bits required) | IPS-initiated transactions if SFACR[CAS] is setto 0. Otherwise,
3d- Eight pads the actual address takes CAS into consideration.
DLUMMY 3d Number of Provide the serial flash memory with dummy cycles according
dummy clock the operand
cydes (should | 1. & binformation defines the number of pads in input mode.
be <= 64 and R . 8
For example, one pad implies that pad 1 is not driven, rest all
= 2 cycles) ;
are driven.
NOTE

If DLL is enabled and N dummy cycles
are needed, you must program two back-
to-back DUMMY instructions: DUMMY:
N-2 followed by DUMMY:2.
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READ_DDR  |14d N={0,1,2,3}d | Read data Read data from flash memory on the number of pads specified
0d - One pad size in bytes | at each clock edge of serial flash memory. The data size might
{for AHE be overwritten by writing to the ADATSZ field of the BUFXCR
1d - Two pads | transactions, | registers for AHBE-initiated transactions and IDATSZ field of IP
2d - Four pads the Configuration Register (IPCR) for IP initiated transactions.
application
3d - Eight | should ensure
pads that data size
is in multiple
of 8 bytes)
Instruction Instruction Pins Operand Action on serial flash memories
encoding
STOP? 0d NA NA Stop execution; deassert CS

FEHB|LLS = LUT:

® [it'® QSPINOR N[5

10-1. Write Enable (WREN)

The Write Enable (WREN) instruction is for setting Write Enable Latch (WEL) bit. For those instructions like PP/
PP3B/PP4B, SE/SE3B/SE4B, BE/BE3B/BE4B, CE, WRSR, WRCR2, SBL, WRFBR, ESFBR, WRSCUR, WRLR,
WSPB and ESSPB which are intended to change the device content WEL bit should be set every time after the
WREN instruction setting the WEL bit. WREN is is also required before initiation of write-to-buffer sequence (WRBI

command).

The sequence of issuing WREN instruction is: CS# goes low—sending WREN instruction code— CS# goes high.

WREN instruction is not allowed while the device is operating in PE mode or Write Register Mode.

Figure 5. Write Enable (WREN) Sequence (SPI Mode)

cs# _\ /___

0 12 374 Dgb 7

<—— Command "“‘_—|

sl 06h

High-Z

SO

WREN

06h . .

;Program LUT10 with WRITE ENABLE
Data.Set A:&QSPI_Cntl BASE+0x338 %LE %Long 0x00000406 ; SEQID 2

Data.Set A:&QSPI_Cntl BASE+0x33C %LE %Long 0x0

Instr(6 bits) Pads(8 bits) | Operand(8 bits). £ QSPI ¥ T4
T, WB% S3GIHKRALERSH.
0406 | 0x01(CMD) 0x0(1bit) | 0x06(WREN)
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0000

0x0(STOP) 0x0(1 bit)

0x0(STOP)

LR

; write sequence ID and assert WriteEnable id command

Data.Set A:&QSPI_Cntl BASE+0x08 %Long (2.<<24.) ; sequence

wait 100.ms
® [it & QSPINOR & DOPI #: = :
;Program LUT60 Write CONFIG2 REGISTER - SPI mode
Data.Set A:&QSPI_Cntl BASE+0x400 %LE %Long 0x08200472 ; SEQID 12
Data.Set A:&QSPI_Cntl BASE+0x404 %LE %Long 0x00002001
FRINAEAE SPTAEIUT, LB QSPINOR:

Figure 31. Write Configuration Register 2 (WRCR2) Sequence (SPI Mode)

Sl

o T\

—

s IR AU Ui
.-—c-:mmm—.l.— Address* —-I-— cR2 —~|

[T

NS 00 2000000000000l

MSBE

e 0k

The WRCR2 instruction is for changing the 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

10
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Address Bit Name Description Default
Bit0  |SOPI (STR OPI Enable) O O 0
i . 0= DTR OPI disable
Bit1 |DOPI( DTR OPI Enable) Bt inies sy 0
Instr(6 bits) Pads(8 bits) | Operand(8 bits). & QSPI ¥z F Mt fir &
F—, WSE SNCHALERSH
0472 | 0x01(CMD) 0x0(1 bit) 0x72(WRCR2)
0820 0x02(ADDR) 0x0(1 bit) 0x20(32 Addr bits to be sent on 1 pad)
2001 0x8(WRITE) 0x0(1 bit) 0x01 write data size in byte
0000 | 0xO(STOP) 0x0(1 bit) 0x0(STOP)




SRIEME
QuadSPI_InitDOPI DLL AutoUpdateMode 100MHz:

; 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
i/} DOPI £z READ 8DTRD
;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 %ILong 0x00003B01
Figure 43. OCTA Read Mode Sequence (DTR-OPI Mode)

CS# —‘

DQs \

SIO[F0] ==] 11::15-51: 231 BN AT T | ”)‘Mﬂﬂmm@@
| Adoress | Dummy

word unit word unit

Instr(6 bits) Pads(8 bits) | Operand(8 bits). 2 QSPI ¥z F Mt fir &
F—1, 85% S32GHAERSH.
47ee 0x17(CMD DDR) | 0x3(8 bit) Oxee 0x11(Octa I/0O DTR read)

4711 | 0x17(CMD DDR) | 0x3(8 bit)

2b20 0x10(ADDR_DDR) | 0x3(8 bit) 0x20(32 Addr bits to be sent on 4 pad)

0f14 0x3(DUMMY) 0x3(8 bit) 0x14(20 dummy cycles)
3b10 0x14(READ DDR) | 0x3(8 bit) 0x10(Read 16 Bytes on 4 pad)
0000 0x0(STOP) 0x0(1 bit) 0x0(STOP)

LR N

; write sequence ID and assert Read command
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Data.Set A:&QSPI_Cntl BASE+0x08 %Long ((7.<<24.)+32.) ; sequence 7 + 32 bytes to be read

2.3 QSPI NOR ##I| 22 ft B

J B %% QuadSPI InitDOPI DLL AutoUpdateMode 100MHz, Jy 100Mhz {iti#, DDR #ix, 7
F{EMN 200Mhz, DDR, auto update #23\, KH#7E T DLLCRA FF {745 HIHLE -

12

Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R FREQ B
DLLEN DLL_REFCNTR DLLRES SLV_FINE_OFFSET
w EN
Reset 0 0 0 ] 0 0 0 1 0 0 1 0 0 0 0 ]
Bits 15 14 13 12 1 10 g 8 7 6 5 4 3 2 1 0
R | Reserv 0 |siave | suv_ [swv.p | suv_
SLV_DLY_OFFSET SLV_DLY_COARSE Reserved
w| ed A EN LL. UPD
Reset 0 i} [ 0 0 0 0 0 0 0 0 0 [ 0 0
Fields
Field Description
31 DLL enable
DLLEN 0-DLL reference logic remains in reset and should be 0 for at least three flash memory clock cycles for reset.
1 - Enables DLL logic. Set it to 1 after all the configuration for DLLCR reference settings is complete.
30 Frequency enable
FREQEN 0 - Selects delay chain for low frequency of operation
1 - Selects delay chain for high frequency of operation
20-28 Reserved
27-24 DLL reference counter
DLL_REFCNTR | Select the "n+1" interval of DLL phase detection and reference delay updating interval (minimum
recommended value = 1).
23-20 DLL resolution
DLLRES
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Minimum resolution for DLL phase detector to remain locked/unlocked based on flash memory clock jitter.
The minimum value is 2, and should be programmed to a more suitable value, such as 6.
19-16 Fine offset delay elements in incoming DQS
SLV_FINE_OFF | This field sets the number of fine offset delay elements up to 16 in incoming DQS, and the default must
SET be 1 element.
15 Reserved
14-12 T/16 offset delay elements in incoming DQS
SLV_DLY_OFF | This field sets the number of T/16 offset delay elements in incoming DQS; default is 0.
SET
11-8 Delay elements in each delay tap
SLV_DLY_COA | This field sets the number of delay elements in each delay tap. The field is used to overwrite DLL-
RSE generated delay values and works when the value of SLV_DLL_BYPASS is 1. Note : Please refer to the
QuadSPI datasheet for more details.
7-5 Reserved
4 Reserved
3 Slave chain update
SLAVE_AUTO_ | This field automatically updates the slave chain as soon as DLL is locked.
el 0 - Auto-update feature is disabled.
1 - Auto-update feature is enabled.
2 Slave enable
SLV_EN 0 - DLL slave logic remains in reset, and its value should be 0 for at least three flash memoary clock cycles
for reset.
1 - Enables DQS slave delay chain, and should be 1 before any slave configuration settings take place.
1 Slave DLL bypass
SLV_DLL_BYP | This field enables selection of the number of delays in each slave delay tap.
M55 0 - Disables manual selection of coarse delays in the slave delay chain.
1 - Enables selection of number of delays in each slave delay tap, based on DLLCRA[SLV_DLY_COARSE].
0 Slave update
SLV_UPD You must program this field only after slave delay chain configuration takes place.
Field Description

0 - Disables any further update on DQS slave delay chain.

1 - Updates the DQS slave delay chain with either ref-delay or bypass slave delay value, and should be set
in the absence of the DQS clock.

2% MCAL ABS I ICE 73, Wit LR X Eid AL,  auto update [0 B i FE:

Qspi_ip_controller.c:

Device.cmm :

Qspi_Ip_ConfigureDLLA: QuadSPI_InitDOPI DLL

AutoUpdateMode 100MHz :

/* Ensure DLL and slave chain update are off */

Data.Set A:&QSPI Cntl BASE+0x60 %LE %ILong
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Qspi_Ip DLLSlaveUpdateA(baseAddr,
FALSE);

Qspi_Ip DLLEnableA(baseAddr, FALSE);

0x02800000  ;SLV_UPD=0, DDLEN=0

2 /* Enable DQS slave delay chain before any Data.Set A:&QSPI_Cntl BASE+0x60 %LE %Long

settings take place */ 0x02800004 ;+#SLV_EN=1, SLV_DLL BYPASS=0
Qspi_Ip DLLSlaveEnA(baseAddr, TRUE);
3 Qspi_Ip_ConfigureDLLAUpdate Data.Set A:&QSPI Cntl BASE+0x60 %LE %Long
> 0x02800004 ;#SLV_EN=1, SLV_DLL BYPASS=0
/* Set DLL in auto update mode and configure
coarse and fine delays */
Qspi_Ip DLLSlaveBypassA(baseAddr,
FALSE);

4 Qspi_Ip_ConfigureDLLAUpdate Data.Set A:&QSPI_Cntl BASE+0x60 %LE %Long
> 0x0280000c ;#SLAVE_AUTO_UPDT=1
Qspi_Ip DLLSlaveAutoUpdateA(baseAddr,

(QSPI IP DLL AUTO_UPDATE ==
userConfigPtr->dllSettingsA.dlIMode));

5 Qspi_Ip_ConfigureDLLAUpdate Data.Set A:&QSPI_Cntl BASE+0x60 %LE %Long
> 0x4280000c ;+FREQEN=1
Qspi_Ip DLLFreqEnA (baseAddr,
userConfigPtr->dllSettingsA.freqEnable);

6 Qspi_Ip_ConfigureDLLAUpdate Data.Set A:&QSPI_Cntl BASE+0x60 %LE %Long
> 0x4280000d ;#SLV_UPD=1.

Qspi Ip DLLSlaveUpdateA(baseAddr, TRUE);
7 Qspi_Ip_ConfigureDLLAUpdate Data.Set A:&QSPI_Cntl BASE+0x60 %LE %Long
> 0xc280000d ;+DDLEN==1.
/* Enable DLL */ LinBLU
Qspi Ip DLLEnableA(baseAddr, TRUE);
8 Qspi_Ip_ConfigureDLLAUpdate Data.Set A:&QSPI_Cntl BASE+0x60 %LE %Long

|->
/* Disable slave chain update */

Qspi_Ip DLLSlaveUpdateA(baseAddr,
FALSE);

0xc280000c ;+SLV_UPD=0.

14

2 Ja, 1%& S32DS ) flash timing header I B, #hN5FLA R 74L& -

Data.Set A:&QSPI_Cntl BASE+0x130 %LE %Long 0x40ff40ff

; QuadSPIO->DLCR;
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Data.Set A:&QSPI_Cntl BASE+0x190 %LE %Long 0xaa553443  ; QuadSPIO->DLPR;
; mx25 sim200ddr.bin

QuadSPI Registers

Register Name Value Description
* MCR 0x30f00cc Module Configuration Register
» FLSHCR 0x10303 Flash Memory Configuration Register
* BFGENCR ox0 Buffer Generic Configuration Register
* DLLCRA Oxc280000c¢ DLL Flash Memory A Configuration Register
* PARITYCR ox0 Parity Configuration Register
* SFACR 0x20000 Serial Flash Memory Address Configuratio...
* SMPR 0x44000000 Sampling Register
* DLCR OxA0H40ff Data Learning Configuration Register
> SFA1AD 0x20000000 Serial Flash Memory A1 Top Address Regis..
» SFA2AD 0x20000000 Serial Flash Memory A2 Top Address Regis..
» DLPR 0xaa553443 Data Learn Pattern Register
* SFAR ox0 Serial Flash Memory Address Register
* TBDR 0x0 TX Buffer Data Register

Data.Set A:&QSPI_Cntl BASE+0x104 %LE %Long 0x00000000  ; QuadSPI0->SFACR; PPWB =0
N
Data.Set A:&QSPI_Cntl BASE+0x104 %LE %Long 0x00020000  ; QuadSPI0->SFACR; PPWB =0

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.

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

SRJE A2 LUT Ia640, DL Z ATHIECE QSPINOR fI5, FECE Jy DOPI AU AC & A .

2.4 QuadSPIl_Write32BytesDOPI i &% 527

QuadSPI Read32BytesDOPI:
Data.Set A:&QSPI_Cntl BASE+0x100 %Long &QSPI BASE ; SFAR , FLASH BASE ADDRESS

Field Description
31-0 Serial flash memaory address
SFADR

; clear reception flags prior to triggering IP read command
&temp=Data.Long(A:&QSPI Cntl BASE)
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Data.Set A:&QSPI_Cntl BASE %Long (&temp|0x0c00) ;Clear Tx/Rx buffer

" Clear TX FIFO/buffer
CLR_TXF This is a self-clearing field that invalidates the TX buffer content.

NOTE
Software must wait for at least five system cycles and three flash cycles after writing "1’ to
this field.
0 - No action

1 - Read and write pointers of the TX buffer are reset to 0 and TBSR[TRCTR] is reset to 0.

10 Clear RX FIFO
Table continues on the next page...
S$32G2 Reference Manual, Rev. 6, 11/2022
Reference Manual General Business Information 1630 / 4587

NXP Semiconductors

Quad Serial Peripheral Interface (QuadSPI)

Table continued from the previous page...

Field Description

CLR_RXF This is a self-clearing field that invalidates the RX buffer content.

0 - No action

1 - Read and write pointers of the RX buffer are reset to 0 and RBSR[RDBFL] is reset to 0.

; clear the error flags

Data.Set A:&QSPI_Cntl BASE+0x160 %LE %Long OxXFFFFFFFF

Register Offset
FR 160h
Diagram
Bits kil 30 29 28 27 26 28 24 23 22 al 20 18 18 17 16
Reserv | DLLAB DLLU
R|DLPFF [ 0 TBFF | TBUF 0 ILLINE 0 0 0 REOF | REDF
ed BT NLCK
W | WiC wiC WiC WiC WiC WiC WwWiC W1C
Resst o 0 ] 1] 1 0 o 0 0 1] [} 1] 0 o 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
AIBSE CRCA | CRCB
R | AAEF | AITEF ABOF | IUEF PPWF | IPAEF | IPIEF [/} 0 a TFF
F EF EF
w| wic [ wic | wic | wic | wic | wic | wic | wic | wic | wiC W1C
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 [} 0 0

;set WMRK level
; write sequence ID and assert Read command

Data.Set A:&QSPI_Cntl BASE+0x08 %Long ((7.<<24.)+32.) ; sequence 7 + 32 bytes to be read

27-24 Points to a sequence in the LUT
SEQID This field contains the sequence index of the LUT. See LUT for details.
Each sequence index can accommodate up to 10 instructions (2 instructions per register).

A write to this field triggers a transaction on the serial flash memery interface.

15-0 IP data transfer size
IDATSZ This field defines the data transfer size, in bytes, of the IP command.

S$32G QSPI_NOR Script
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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)

1
| 200-2FC |RXEIuﬁer Data Register (RBDR0 - REDRS3)

; clear the RX Buffer and reception flags, counters.
&temp=Data.Long(A:&QSPI_Cntl BASE)
Data.Set A:&QSPI_Cntl BASE %Long (&temp|0x0c00) ;Clear Tx/Rx buffer

RETURN

2.5 351 AHB read Z A% ACE

FR4E SRS €S32G QuadSPI Deep Dive Application notes) i8], AHB read FFC & /5152 :

Fir CAUn R 152 & Buffer3:

WTBLL  oMD
LUTIOLH ADDR  x00 0x20 32 Bddress bits to be sent on one pad I
AL L READ  0x00 0xBO Read 128 bytes 1

UTHLH STOP 000 0x0 Stop I

Figure 17. Read — AHB command

. Configure flexible read AHB buffer size in BUFXIND

Typically. BUFOIND=BUF1IND=BUF2IND = 0, which means the size of buffer0. bufferl. and

buffer2 is 0. The buffer3 is 1024 bytes.

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

6.
7.

8

Set the amount of data to be fetched from the flash memory on every missed access in

BUFxCR[ADATSZ] field

Configure the correct sequence ID in the BFGEBCR|SEQID] field

Choose a start address for reading in the memory mapped area

Read data from the memory mapped area directly

;Data.Set A:&QSPI Cntl BASE+0x10 %LE %Long 0x0000040B

size, HSE master ID

;Data.Set A:&QSPI_Cntl BASE+0x30 %LE %Long 0x00000400

buffer size

; QuadSPI0->BUFOCR = 32 bytes prefetch

; QuadSPI0->BUFOIND = 1024 bytes

$32G QSPI_NOR Script
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Data.Set A:&QSPI_Cntl BASE+0x1c %LE %Long 0x80000400 ; QuadSPI0->BUF3CR = 32 bytes prefetch
size, all master enable

Field Description

31 All master enable

ALLMST When set, buffer3 acts as an all-master buffer. Any AHB access with a master ID not matching with the
master |D of bufferQ, buffer1, or buffer2 is routed to buffer3. When set, the MSTRID field of this register
is ignored.

15-8 AHB data transfer size

ADATSZ Defines the read data transfer size in 8 bytes of an AHB triggered read access to serial flash memory. When
ADATSZ = 0, the data size mentioned in the sequence pointed to by the SEQID field overrides this value. If
OTFAD is enabled, the QuadSPI module prefetches only the required data from the flash memory so that
the prefetch never crosses the 1 KB boundary.

Data.Set A:&QSPI_Cntl BASE+0x20 %LE %Long 0x00007000 ; QuadSP10->BFGENCR SEQID= 7
8DTRD - READ DOPI mode

15-12 Points to a sequence in the LUT.
SEQID This field contains the sequence index of the LUT... See LUT.
NOTE

If the sequence pointer differs in the new and the previous sequences, you should reset it.
See sequence pointer clear register for more information.

2.6 MALR
¥ RDB2 B By N, 2#7E QSPINOR B Nz IVT k6%, JE3):
1. J217 lauterbach: t32marm.exe: File->Run script...= s32gxx_m7.cmm.
R

2. SRJEAE AT A LR area #7-4, AT LA BIFT T R A RX buffer B {H -

file C:\Work\S32G\Application notes\gspi_nor\script\s32gxx_m7.cmm loaded.
1st 0x68637241
2nd 0x20657669
3rd 0x626D656D
4th 0x69207265
5th 0Ox756C636E

S$32G QSPI_NOR Script
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3. ARG View->dump... §,

& O\ ik 0x0:

Start address

(hex)

End address (hex)

Size
(KB)

40-bit Master
Description

32-bit Master
Description
(except M7)

M7 Description
HSE M7 Description

A53 CC
FlexNOC
Slave port

M7 Default
Cache
mode

M7
Bus

M7
Memory
Space

M7
Memory

Type

Code

0x00_0000_0000

0x00_1FFF FFFF

524288

QSPI AHB Buffer

s flash

WT AXIM

Code

Normal

Al DL 2] AHB il A 152 H R 1 QSPINOR A %

$34{ B::Data.dump (0x0)

/DIALOG

(= [&@]=

| SD:0x0

‘ 44

adaress

0

FiFind...

Modify...
4 8

Long v
C

[Je
01234567 89ABCDEF

(Otrack Mt

200000000
:00000010
:00000020
:00000030
:00000040
:00000050
:00000060
:00000070
:00000080
:00000090
:000000A0
:000000B0
:000000C0
:000000D0

$68637241
756C636E
72207966
656C6966
2F74706F
532F3030
61646E61
64657473
2F646C69
6C65722F
2E746466
20202020
20202020
626D6173

3 HESI KRG

RGN -

GOSUB QuadSPI_EraseDOPI ;//erase
GOSUB QuadSPI_Write32BytesDOPI //write
GOSUB QuadSPI_Read32BytesDOPI //read again

3.1 Erase lut 2347 & iE B

Sector Eraser seq M:

20657669 626D656D
20646564 73206F74
72656665 65636E65
79732820 6C6F626D
626D6173 786E2F61
2F473233 33505342
656E6F6C 6D72612F
7269662D 7261776D
67323373 61343732
65736165 62696C2F
64662861 296F2E74
20202020 20202020
20202020 2F202020
786E2F61 32383061

69207265
73697461
20796220
2F0AOA29
32383061
74732F34
7572742D
75622F65
32626472
62696C2F
2020200A
20202020
2F74706F
532F3030

$32G QSPI_NOR Script
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sted-firmware/bu
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/release/1ib/11ib
fdt. a(fdt.o)%uun

e e e e e e e e L e L

UL L Opt/
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;Program LUT45 with SE - SECTOR ERASE DOPI mode
Data.Set A:&QSPI_Cntl BASE+0x3C4 %LE %Long 0x47DE4721 ; SEQID 9
Data.Set A:&QSPI_Cntl BASE+0x3C8 %LE %Long 0x00002B20

Figure 63. Sector Erase (SE) Sequence (DTR-OPI Mode)

cst | r

SCLK
siora []IXzmX o=k SaeteXetaX XTI

Instr(6 bits) Pads(8 bits) | Operand(8 bits). £ QSPI ¥ T4
F—, WBH SNGIRALERSH.

47de 0x17(CMD DDR) | 0x3(8 bit) Oxde 0x21(Octa I/O DTR sector erase)
4721 0x17(CMD_DDR) | 0x3(8 bit)

2b20 0x10(ADDR_DDR) | 0x3(8 bit) 0x20(32 Addr bits to be sent on 4 pad)

0000 | 0xO(STOP) 0x0(1 bit) 0x0(STOP)

LN
QuadSPI_EraseDOPI:
Data.Set A:&QSPI_Cntl BASE+0x100 %Long &QSPI BASE ; SFAR , FLASH BASE ADDRESS
; clear reception flags prior to triggering IP read command
&temp=Data.Long(A:&QSPI_Cntl BASE)
Data.Set A:&QSPI_Cntl BASE %Long (&temp|0x0c00) ;Clear Tx/Rx buffer
; clear the error flags
Data.Set A:&QSPI_Cntl BASE+0x160 %LE %Long OxFFFFFFFF
;set WMRK level
; write sequence ID and assert WriteEnable id command
Data.Set A:&QSPI_Cntl BASE+0x08 %Long (8.<<24.) ; sequence
wait 100.ms
; write sequence ID and assert ERASE id command
Data.Set A:&QSPI_Cntl BASE+0x08 %Long (9.<<24.) ; sequence
wait 200.ms
; clear the RX Buffer and reception flags, counters.
&temp=Data.Long(A:&QSPI Cntl BASE)
Data.Set A:&QSPI_Cntl BASE %Long (&temp|0x0c00) ;Clear Tx/Rx buffer
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RETURN

3.2 Write lut 247 X% FH

Page program seq Wit H:
;Program LUTSS5 with PP - PAGE PROGRAM DOPI mode
Data.Set A:&QSPI_Cntl BASE+0x3EC %LE %Long 0x47ED4712 ; SEQID 11
Data.Set A:&QSPI_Cntl BASE+0x3F0 %LE %Long 0x3F102B20
Data.Set A:&QSPI_Cntl BASE+0x3F4 %LE %Long 0x00000000

Figure 72. Page Program (PP) Sequence (DTR-OP1 Mode)

tSLCH

CS# % |
sioral - T o X e e e em o X = )(me )T Xez== K== I
G N | . 7T

word unit word unit

Instr(6 bits) Pads(8 bits) | Operand(8 bits). r QSPI £ #&F- /M m 2
T, 83% S2GIRLERSH.

47ed 0x17(CMD DDR) | 0x3(8 bit) Oxed 0x12(Octa I/O DTR page program)
4712 0x17(CMD_DDR) | 0x3(8 bit)

2b20 0x10(ADDR DDR) | 0x3(8 bit) 0x20(32 Addr bits to be sent on 4 pad)

3f10 Oxf(WRITE DDR) | 0x3(8 bit) Ox 10(write data size in bytes)

0000 | 0x0(STOP) 0x0(1 bit) 0x0(STOP)

LN
QuadSPI_ Write32BytesDOPI:
Data.Set A:&QSPI Cntl BASE+0x100 %Long &QSPI BASE  ; SFAR , FLASH BASE ADDRESS
; clear the error flags
Data.Set A:&QSPI_Cntl BASE+0x160 %LE %Long 0xFFFFFFFF
; load TX buffer
; clear TX counters
&temp=Data.Long(A:&QSPI Cntl BASE)
Data.Set A:&QSPI_Cntl BASE %Long (&temp|0x0c00) ;Clear Tx/Rx buffer
Data.Set A:&QSPI_Cntl BASE+0x154 %LE %Long 0x01020304
Data.Set A:&QSPI_Cntl BASE+0x154 %LE %Long 0x05060708
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Data.Set A:&QSPI_Cntl BASE+0x154 %LE %Long 0x090A0B0C

Data.Set A:&QSPI_Cntl BASE+0x154 %LE %Long 0xODOEOF10

Data.Set A:&QSPI_Cntl BASE+0x154 %LE %Long 0x11223344

Data.Set A:&QSPI_Cntl BASE+0x154 %LE %Long 0x55667788

Data.Set A:&QSPI_Cntl BASE+0x154 %LE %Long 0x99AABBCC

Data.Set A:&QSPI_Cntl BASE+0x154 %LE %Long 0OxXDDEEFF00

; write sequence ID and assert WriteEnable id command

Data.Set A:&QSPI_Cntl BASE+0x08 %Long (8.<<24.) ; sequence

wait 100.ms

; write sequence ID and assert ERASE id command

Data.Set A:&QSPI_Cntl BASE+0x08 %Long ((11.<<24.)+32.) ; sequence + 32 bytes to be written

wait 200.ms

; clear the RX Buffer and reception flags, counters.

&temp=Data.Long(A:&QSPI_Cntl BASE)

Data.Set A:&QSPI_Cntl BASE %Long (&temp|0x0c00) ;Clear Tx/Rx buffer
RETURN

3.3 ML R

aa

| SD:0x0 #3Find... | | Modify... long v

address 0 4 8 C
SD:00000000 01020304 05060708 090A0BOC ODOEOFL10
SD:00000010 | 11223344 55667788 99AABBCC DDEEFF00
SD:00000020 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
SD:00000030 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
SD:00000040 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
SD:00000050 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
SD:00000060 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
SD:00000070 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
SD:00000080 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
SD:00000090 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
SD:000000A0 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
SD:000000B0 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF
SD:000000C0 | FFFFFFFF FFFFFFFF FFFFFFFF FFFFFFFF

—

s

file C:\work\S32G\
1st OxOFFFFFFFF
2nd OxOFFFFFFFF
3rd OxOFFFFFFFF
4th OxOFFFFFFFF
5th OxOFFFFFFFF
1st 0x1020304
2nd 0x5060708
3rd 0x90A0BOC
4th OxODOEQF10
5th 0x11223344

AN Ty Ty Ty oy Ty Ty Ty Mgy Ty T () M

i e e e e Ve i VPP

3.4 Lauterbach 555544 A<t BH

Lauterbach 58’5 QSPINOR [ JHIAS & HH Lauterbach 1 57 & Afi , WA 223 T 3 FF S32G 1) Trace32
H)iZIK, Ef Uj}%
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C:\T32\demo\arm\flash\ s32g274-cm7-qspi.cmm, ‘& F Z|#)57iZ% binary:
FLASH.TARGET 0x34000000 E:0x34002000 0x2000 ~~/demo/arm/flash/byte/snor_s32g274.bin /DualPort
fE: C:\T32\demo\arm\flash\byte\snor s32g274.bin. FHIRAZHHNH K 7] LLEE & Lauterbach.
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