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MIMXRT1050 EVK board settings
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MIMXRT1050 EVK board settings

SDR mode with FlexSPIn_MCRO[RXCLKSRC] = 0x0, 0x1
Table 35. FlexSPI input timing in SDR mode where FlexSPIn_ MCRO[RXCLKSRC]= 0X0

Symbol Parameter Min Max Unit
Frequency of operation — 60 MHz
Tis Setup time for incoming data 8.67 = ns
Ty Hold time for incoming data 0 — ns

Table 36. FlexSPI input timing in SDR mode where FlexSPIn_MCRO[RXCLKSRC]= 0X1

Symbol Parameter Min Max Unit
Frequency of operation — 133 MHz
Tis Setup time for incoming data 2 — ns
TiH Hold time for incoming data 1 — ns

& 3. SDRERHIF FS ¥

2.2.1. 5| %headerf)Z
£ 1B TN REXIPI G N Elflexspilusk, H A5 A 1 =AM %%

Table 1. Macros for the boot header
1: Exclude the code which will change the clock of flexspi.
XIP_EXTERNAL_FLASH 0: make no changes.

1: Add flexspi configuration block, image vector table, boot
data and device configuration data(optional) to the image by
XIP_BOOT_HEADER_ENABLE default. 0: Add nothing to the image by default.

1: Add device configuration data to the image.
XIP_BOOT_HEADER_DCD_ENABLE 0: Do NOT add device configuration data to the image.

£ 2 WoR T IR AN R LA R AL i UG B AS [ 52

Table 2. Different effect on the built image with difference macros
XIP_BOOT_HEADER_DCD_ENA | XIP_BOOT_HEADER_DCD_ENA
BLE=1 BLE=0

Can be programed to Hyper Flash Can be programed to Hyper Flash

W | XIP_BOOT_HEA | by IDE and can run after POR reset | by IDE and can run after POR reset
3:, DER_ENABLE=1 | if Hyper Flash is the boot source. if Hyper Flash is the boot source.
SDRAM will be initialized. SDRAM will NOT be initialized.

XIP_EXTERNAL_FLA
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Examples

XIP_BOOT_HEA | Can NOT run after POR reset if it is programed by IDE even if Hyper
DER_ENABLE=0 | Flash is the boot source.

XIP_EXTERNAL_FLASH | This image can NOT do XIP because when this macro is set to 1, it will
=0 exclude the code which will change the clock of flexspi.
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File Edit View Project CMSIS-DAP Tools Window Help

i = s | B
NN E S = %R D C »<Q>K=ECH >EO0L RO = 0 Ciduda s
Workspace w 0 X | helloworld.e X boardc pin_muxc fsl_iomuxch startup MIMXET1052.5 ¥
! 5
flexspi_nor_debug ~ | main() fu
; 34 ”~
Files B n 35  ¢#include "fsl device_registers.h™
B @ hello_world - flexs... 36 #include "f3l_debug conscle.h™
= W hoard 37  #include "board.h™
= & doc 38
B drivers 39 #include "pin_mux.h"
El-_source 40 #include "clock_config.h™
4_]_ f((EEEEE{{(EEEEE{{(EEEE!lli!!i!!lli!!i!!lli!!iiilliiiiiilliiiiiilli!!i!!lli!!i!k
L@ [ hello_world.c ) S
B H startup 42 Definitions
43 L{EEEEEII{EEEEEII{EEEE&lll&RR.!RlllRRR.!RlllRR(J&II{&&(J&II{&&(J&II{&&ik&ll{&%(&f
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e 48 RAERERREEAERERREEAERERRRRARRRRRRRARRRRRRRARRRRRRRARRRRRR R A RRR AR R R R R AR R R
IheIID_WDrId < > oW

Build v X

Messages

< >

Build | Debug Log
Ready Errors 0, Warnings 0 Ln 70, Col 1 Syst

B 4. &0 H i & Aflexspi_nor_debug

B 2:
o METHIFAEMEBZ . BT LLELL T A B Elhello_world.bin (& 5).

EE
EAE R G2 /T, 75 EE Sflashfit B 540 . 155 % “How to Enable
Debugging for FLEXSPI NOR Flash”, AN12183
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Organize ~ Include in library Share with = New folder =~ 1 @
= 2l
- Favorites 72 MName Date modified Type Sizd
B Desktop K fist 11/7/2017 10:31 A...  File folder
g Downloads = ; 14/7/9017 10,31 Cilo £l

% OneDrive 1 hello_world.bin 11/7/2017 10:31 A..  BIN File

hello_world.out 2Bl PSpice Simulation ...

.| Libraries
2L Documents
= Git
& Music
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4 jftems
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& 8. RT1050-EVK H I

. . - e 0 » - l'l‘:-'ﬂ""
e @ ‘& » Computer » = ‘ 3 || Search Computer o
File Edit View Tools Help
Organize ~ System properties Uninstall or change a program Map network drive ~ » =. 11 @

-

4 Hard Disk Drives (2) o

. Documents =

= Git
& Misic ) Primary (C) | ‘ Local Disk (D)
5, Pictures — "W 794 GB free of 160 GB S 701 GB free of 78.1 GB
4 \Vid s .
8 videos =| 4 Devices with Removable Storage (1)
RT1050-EVK (E:
& Computer 1 o = |
& Primary (C) W 629 MB free of 63.9 MB
» Local Dk (05) 4 Network Location (1)
i RTl[}SD-EVK (E:) S Lt | AT AL TAILITADAL Ay frt
B59305-11 Domain: fsl.freescale.net Memory: 8.00 GB
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SBIR S
e Hhello world.binffi JLFIRT1050-EVK. 4RJGRT1050-EVKiH %, JL
oo fa e IR H I
IR 6:
o WrITUSBIAFHSIIESR:, AR IT KL E J9QSPI Flash Boot Mode,
XEHRESWT-34% b, HAth By & 9.
th b
& 9. QSPI Flash 5| A it &
W T:
o FHUGEFEUSBIA A48 JF 10 B A i T 11 .
o Baudrate: 115200
o Data bits: 8
o Stop bit: 1
o Parity: None
o Flow control: None
SBIR 8:
o FZSW3HEEVKM, kT El“hello world”. K[ 10
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: = e —— e W e, e =l
B serial Port Utilty R e W N
File Edit \__."iew Iools Help

cRH® + DI

Serial Port Setting hello world.

Port |mbed S...(COM89) ~+

Baudrate |115200

Data Bits

party

Stop Bits |1 B

iI
]

Flow Type |Nos

Receive Setting

@) Text () Hex
[] Auto Feed Line

|| pisplay Send

[ pisplay Time

Send Seting

@ Text ) Hex

[] Loop 1000 Eims (@ =)

COM99 OPENED, 115200, 8, NONE, 1, OFF  Rx: 14 Bytes Tx: 0 Bytes

10. “hello world” ##3TEN 3| & b

4.2. M\QSPIFlash 3|5 MFG
ARENE T FIMFG T B W% 2% 72 21 QSPI Flash 3 AQSPI Flash 3| S (115 5§ .
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@ hello_world - 1AR Embedded Workbench IDE - Arm 8.22.2 — O X
File Edit View Project CMSIS-DAP Tools Window Help
NMNEAD = W0 OC r<Q>%=E< P >[N0 RO= 0 > cidudas
Workspace ¥ B X | hello world.c X boardc pin_muxc fsliomuxch startup MIMXRT1052.5 ¥
z | 4
flexspi_nor_debug ~ | main() fu
) 34 ~
Files 8 = A 35  #include "fsl_device_registers.h”
E @ hello_world -flexs_.. + 36 #include "f3l debug consocle.h”
H hoard 37  #include "board.h™
M doc 38
B drivers 35 #include "pin mux.h™
&1 B source 40 #include "clock_config.h"
he”D WDI"Id_C 41 J_HJ:i&&ikklllkﬁﬁ!ﬁ&&ﬁkkﬁkklII&kiI&II{&&*EEIIERRREZII{EZEE&III&&*I&II{&RRI&IIERREE}:
= istanup 42 # Definitions
43 J:i&&ikkllﬁkﬁﬁ.!k&&ﬁkkﬁkklIIkkik&II{&&*RRIIERRREZII{EZEE&III&&*I&II{&RREEIIERRE&;
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l__ESyStem—MIMXR 46 /i(i!iiill(iii!!{{(!!i!!lI(!!iiiII(&!*!!II(!!!EE{{(EEEE!II(!&*!!II(!!!!!II(!!EE*
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Build - X

tMessages

< >
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Ready Errors 0, Warnings 0 Ln 70, Col 1 Syst

B 11. #%FW E A E Nflexspi_nor_debug
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[ - -

General Options D Multifile Campilation
Static Analysis [ ] Dizzard Unused Publics
Runtime Checking
MISRAC1998 |  Encodings | Bt Options
Assembler Language 1 | Language 2 | Code I Optimizations I COutput
Output Converter Lst | Prepocessor | Diagnostics |  MISRAC:2004
Custom Build
Build Actions [ Ignore standard include directorias
3 Addtional inciude drectories: (one per line)
Sl SPROJ_DIRS/. /CMSIS/Include - &
S bl SPROJ_DIRS/../../../../../devices a
CADI EPROJ_DIRS/ .
CMSIS DAP SPROJ_DIRS/.././ .
GOE Server SPROJ_DIRS/ ../ ./ ./ /. Sdevices/MIMXRT 1052 /drivers s
THet/ITAG)et Preinclude file:
JLinkf1-Trace [T o
TI Stellaris E]
Mu-Link
PE micro [ Preprocessar output to file
| ST-LIMK %_H HE}I;‘EFESSEIJAB Een :_. Preserve comments
Third-Party Driver #: . || Generate Hline directives
Sl T_HEADER_DCD_ENABLE=D
TIXDS
1 [ u]:8 ] [ Cancel
|
&l 12. hello\u worldi)E X &2
WIR 2:
—_— v AY
WREATR, BRUN D HbE S MCAReset_ Handlers
¢ Options for node “hello_world” X
i
J#! —
2 Category: Factory Settings ‘
ji ISR
General Options
Static Analysis
Runtme Checking #define Diagnostics Checksum Encodings Extra Options
Efc Compler Config  Library  Input Optimizations ~ Advanced  Output  List
Assembler
2 Cutput Converter [] Automatic runtime library selection
S Additional libraries: (one perline)
Build Actions —
t
!E Debugger
9 Simulator
cAD
CMSIS DAP [#] Qverride default program entry
!g GDB Server (@ Entry symbol Reset_Handler
X [-jet/ITAGet () No entry symbol
Jink/1-Trace
TI Stellaris
& Nu-Link
a PE micro
i
ST4INK
Third-Party Driver
& TIMSP-FET
‘: TIXDS
[ o ]| canca | I

B 13. ¥ ER A4 B E¥IReset_Handle
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NOTE
WAREE TP, WA LEkid B gR 5.
W 3:
o ERUIH AR ENR . AT LULE L £ B K Bl hello_world.srec
K 14.
| M = | flexspi_nor_debug o O b ¢
Home Share View e
e « demo_apps > hello_world *» iar » flexspi_nor_debug v O | Searchfle.. 2P
~ Name a Date modified Type Size
- g
list 2018/7/510:58 File folder
& obj 2018/7/5 10:58 File folder
[ @ hello_world.out 2018/7/5 10:58 PSpice Simulation .. 201 KB
| [] hello_world.srec 2018/7/5 10:58 SREC File 27 KB
|
|
='.=l
il W
4 items ’E‘ =

14. hello_world.srec location

PR 4:
o hello world.srec & fill Fllelftosb L5 :
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| M = | win o O s
Home Share View ¢ e
o v P Flashloader iMXRT1050 GA » Tools » elftosb > win v O Searchwin R

= Name Date modified Type Size

3

| 2018/1/1518:19 Application 807 KB
D hello_world.srec 2018/7/5 10:58 SREC File 27 KB
|

|

|

|

| w
2 items ==

B 15. il hello_world.srec
SRS

1E 42 Flashloader i. MXRT1050 GA\Tools\bd_file\imx10xx ] JTimx-flexspinor-normal-unsigned.bd
€, FFentryPointAddress % & 0x60002000 41T E 7R
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i D=

o =1 & N

16

S 6:

options {

flags = 0x00;

startAddress = 0xe0000000;
ivtoffset = 0x1000;
initiallocadSize = 0x2000;
# Note: This is required if the default gntrvpeint is not the
i Pleacse el fthe cniryPgiptiddress to Reset Handler add:
entryPointAddress = 0x60002000;

scurces |
elfFile = extern(0);
1

section (0)
{
1

Kl 16. Set the entryPointAddress to 0x60002000

NOTE
IR RE TP, WA AP IR 2,

BUE, 3RATT AT A & 156 F elftosb S AF A2 i MXF R SR . $JFemd exe I8
ALLUR i

elftosb.exe -f imx -V -c ../../bd_file/imx 1 Oxx/imx-flexspinor-normal-unsigned.bd -o
ivt_flexspi_nor_hello_world.bin hello_world.srec
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f imx }_:
; heLn world. bin helm_m :

0x0

sfully
pader i.MXRT1050 GA\Flashloader i.MXRT1050 GA‘\Flashloa

& 17. A RRi.MXF 5| S8
PAT LIRS 5, BAERAA 5] SR

e ivt flexspi nor hello world.bin

e ivt flexspi nor_hello world nopadding.bin
ivt_flexspi_nor_hello world.bin:
MOZENivt_offsetf] N AE XA IE AT (4#0x00) H7.
ivt_flexspi_nor hello world nopadding.bin:
H4EMMividata T 4R, FEIVEZ HTRAAFATIH A .
Jo T T 23R T AR RSB, AMEAE J5 T E4T QSPI Flash#iF2 -

7 WE
T Femd.exeJF A LA R i

elftosb.exe -f kinetis -V -c ../../bd_file/imx10xx/program_flexspinor_image qspinor.bd -o boot image.sb
ivt_flexspi_nor_hello_world nopadding.bin
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ashloader_i.MX
/bd_ Tll /

lo_wor 1d.bin hel¢n world. srec

on O‘O

1

ogram fle inor_image_gs r. bd - ge.sb ivt_f i r_hello_world_nopadd r, ¢

bin

Boot Section 0x00000000:
FILL dd'—O‘OOOOHOOO 1en=0x00000004
ENA adr : :nt=0x00000004
ERAS | adr=0x6 : 00010000
FILL | adr=0x 3 1en=0x00000004
ENA adr=0x 3 : 00000004
LO2 =0x60001( 0000324

& 18. AQSPI FlashZm 2818 —/SBXf
PUT B3R A4S, K elftosb O3 T A Miboot_image.sb, #1195 7. [ 19.

= | win — O et
Home Share View o
v <« Flashloader_RT1050_1.1 > Tools » elftosb > win v | D Searchwin R
~ e
Name Date modified Type Size
S.#- 1
|| boot_image.sb 2018/7/5 14:54 SB File 13 KB
: t
5] elftosh.exe 2018/1/15 18:19 Application 807 KB
|| hello_world.srec SREC File 2T KB
™ ivt_flexspi_nor_hello_world.bin BIM File 17 KB
& vt flexspi_nor_hello_world_nopadding.bin BIM File 13 KB
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& 19. 4 Akboot_image.sb
HIR 8:
o fboot_image.sb 3L B il F|OS [l 4 3L
= — — .. R B T mn@ - :

| —

- ' = - | e N 4 A B
, v|| «MTools » mfgtools-rel » Profiles » MXRT105X » OS Firmwarel V“f Search OS Firmware yel |
€ LM : B | oed
| File Edit View “TSSE=T2T" .
Organize ¥ | Open Share with ¥ New folder =~ [ 0
S
* Favorites Name Date modified Type Sizq|
M Deskiop | boot_image.sb 11/8/2017 10:11 A..  SB File ﬂ
ls Downloads ivt_flashloader.bin 10/20/2017 7:04 PM  BIN File |
4. OneDrive ucl2.xml 10/17/2017 409 PM XML Document |
| [ Libraries
", Documents
= Git
- Music - m b
L boot_imag&sb Date modified: 11/8/2017 10:11 AM Date created: 11/8/2017 10:15 AM
t SB File Size: 12.5 KB
| C —— [ I
20. 21 boot_image.sb Z| OS Firmware folder
WAERALR ofg.ini file N fE<mfgtool root dir> H

“[List]” J“name” &“MXRT105x-DevBoot”
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@' CAUsers\nxf42686\DesktophFiles\RT1050\Flashicader_i. MXRT1030_GA\Tools\mfgtools-rel\cfg.ini - Notepad + + |5_E|_ 2|
File “Edit Search View Encoding Language Settings Tools Macro Run  Plugins Window 7 X
cHHBR i mElociny|l 2t |BE | 1[EEEAC | B ED &
Hogni @ | EREn
1 [HIlprefiles]
2
3 chip = MXRT105X
4
6 L
7 HlIplatform]
a
9 board =
10
11
12 =
13 HI[LIST]
14
15 “name = MXRT105X-DevBoot
M5 inif length:100  lines:15 Lln:1 Col:1 5Sel:0]0 Windows (CRLF)  UTF-8 INS

B 21. B &N “MXRT105x-DevBoot”

Wb SW7i B ¢ 1-OFF, 2-OFF, 3-OFF, 4-ON”, J4EVKH1]#: A Serial Downloaderfi L.
BUABH 25 ER 39, FHlil B USBH 4546 NI28 NEVKM At H . $TJFMfgTool, K i i 5
I g, B2 ~. & 22.
NOTE
10 R R YRR S HID W &, X2 NPCIY B USB
MR & % A USBEEZR 25 0 4%, H I 301 BR W 72 A A BK R A5 2
1BE, BRI 2 HINBUSBEL S E AT &,

How to Enable Boot from QSPI Flash, Application Notes, Rev. 4, 07/2019

NXP Semiconductors 19



A
Examples

m MfgTool_MultiPanel (Library: 2.7.0) — e
Hub 1--Port 1 Status Information
Drive(s): . Successful 0
Failed 0
HID-compliant vendor-defined device
Failure Rate: 0%
| Start Exit

& 22. CiEER & HMfgTool GUI

HiiStart. Mfgtoolss 8 B FEHE R IR, 1w & 23. #hiStop I 2% [HIMfgtool .

m MfgTool_MultiPanel (Library: 2.7.0) — e
Hub 1--Port 1 Status Information
Drive(s): . Successful 1
Failed 0
HID-compliant vendor-defined device
Failure Rate: 0.00 %%
| Start Exit

B 23. RRIPRFE

IR 9:

o EITESW7iE KN« 1-OFF, 2-OFF, 3-ON, 4-OFF”, J4RT1050-EVKAR {4 3 4 3 5]
SR, FHIEFEQSPI Flash{E N5 S8 4. W USBHZSERERI 28 T &K, SRJGE
B BATTLAF 2 “hello world” 44547 Bl 1| 283 |,
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W o R, .

Bl Serial Port Utility . AT p———E S
Eile Edit View Tools Help
B+~ DN [
Serial Port Setting hello world. ‘
Baudrate
Data Bits
party
Stop bis
Fiow Type
Receive Setting
@) Text Hex
[ Auto Feed Line
|| pisplay Send
D Display Time
Send Setting
@ Text ) Hex
[] Loop 1000 2 ms [7oa -]

COMS99 OPENED, 115200, 8, NONE, 1, OFF | Rx: 14 Bytes

Tx: 0 Bytes

& 24. “hello world” #$7E1 3| 2%

4.3. ¥ SDRAMK/DCDMQSPI Flash5| FHMFG
xR 2 “How to Enable Boot from Octal SPIFlash and SD Card”, AN12107.

5. QSPI Flash37 %%

B T EVK# X QSPI Flash #b, 37 FFLL FFlash, i57ER, X4 ZFlashfh B i) s8R 41,
i FRATAT DA BT A 755 JESD216/JESD216A/JESD216B ] Flash .

[EiF, RT1050EVKA] LLE S VI #FLASH VCCHLYERK S #F1.8 V3.3 V SPI flashi# %, 41~ Kl

25FT . 25

R 223 73.3 V SPI flash, N FFE2Z23ER301ADNP R49, 1575 223 R49MDNP R301 .
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FLASH_VCC

DCDC_3V3 ri TP10
Rad 0 - Hun  vour PP
K1 g cer s -2l L20 -
—_ Ce6 MUF=—= — C68
?CEI;L?F 0.1UF ~| UM1550S8-18 0 ] 0.1UF ﬁ
120 Ohm
= G'ﬁj GﬁD
GND
& 25. FLASH_VCC tj#:
Table 3.  QSPI Flash support list
Vendor Flash Part Number Voltage
Macronix MX25L6433F 33V
Macronix MX25U6435E 1.8V
ISSI 1IS25L.P064A-JBLE 3.3V
ISSI 1IS25WP064AJBLE 1.8V
GigaDevice GD25Q64C 3.3V
GigaDevice GD25LQ64C, GD25LT256E,GD25LB256E 1.8V
WINBOND W25Q64JV 33V
WINBOND W25Q64FW 1.8V
Micron MT25QL128ABA1ESE-0SIT 3.3V
Micron MT25QU128ABA1ESE-0SIT 1.8V
Adesto AT25QF641-SUB-T 3.3V
Adesto AT25QL641-SUE-T 1.8V

6. 4518

AN S BB UnfiZ 2548 i Flashloader. A X#E 2155, 15Z [#*“How to Enable Boot from

Octal SPIFlash and SD Card”.
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Revision history

7.8 H5%

Table 4. Revision history

Revision number Date Substantive changes
0 12/2017 Initial release
1 06/2018 Adapted SDK version 2.3.1 and Flashloader version

1.1. In Table 1. QSPI Flash support list, changed
MX25U6433F to MX25L6433F.

2 07/2018 e Added steps to change the entry address.

e Used srec file instead of .out file as the source file.
3 09/2018 Updated Table 3 QSPI Flash support list.
4 07//12019 Updated Table 3 QSPI Flash support list.
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