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CHAPTER 1

Sz FFHIRE

EFRATM T, S0 AR B E T BSP fji4ds BSP-Yocto-NXP-i.MX95-ALPHA1 {4 Machine & H:%t
MR Article Numbers(F= i Z5) 0 [ 11

R EAE “Supported Machines” —# 4% T F¢E ) Machine Name , 1] PA#E% % machine 0] A1
Article Numbers DLJRE (% B AEIA. 0154 HAEPFY Article Numbers , #T\ff Machine
Name FHEHA%S, (GEFEN Article Numbers . BUfE, BV %4 W G485 & FT75 19 Machine
Name

1.1 Libra FPSC 284&
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RS232/
Ethernet! Ethernetz Fan JTAG  CANFD1 CAN FD2 RS485 Power-in - USB Power-in
X25 X22 Xe8 X10 X29 S6 X3 $7| X27 sS4 X8 X2

4 l
i
. . H

Boot Switch | §1

DEBUG-UART | w45

Selection
X43 | Lvosi
LVDS2
peEAv-10 | X08
pep-av-13 | X50
LVDS1-
X44 | gorign

X14 X18 X16 X39 X60 s2 S3 S5
USE Debug usB1 USB 3.0 PEB-AV-1Z  MicroSDCard  Reset On/ Git
Typ TypC TypA

Kl 1: Libra FPSC Components (top)

PCIET (Mini PCle)
X52

PCIE2
(M.2Key-M)

BRI .

csiz | X34

K 2: Libra FPSC Components (bottom)
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CHAPTER 2

FriafE A

% phyCORE-i.MX95 FPSC Kit &5 T SD £. B4l 5 phytec-qt6demo-image 451§, #J DA
HEZAFERESE. IS T, B0l B eMMC {UEE T U-Boot. #HPAM PHYTEC |2 554 3K
WA BB R . A SRR BSP 8itg b5 5] SD KA KAl jE 8 I & A

HIM T E DR ES S A SD R eMMC. fih ARV 7 X2 Linux ay447 TH dd 5471 5 i

FFEAe 75— Mm@ PHYTEC i) BT partup , Bl AL AR R G RG] L. ]
PAMEZ AT BT HREN 9125 1511 Linux partup —JEHISCPF o 3§35 partup 1 readme SCIF %ﬁﬂﬁ{é?ﬁ?ﬁ

Ik
There is no partup support in imx95 ALPHA1 release yet.

2.1 THEE

The image contains all necessary files and makes sure partitions and any raw data are correctly written. The
WIC image, which can be flashed using dd, can be downloaded from the PHYTEC download server.

Get the WIC image from the download server:

host:~$ wget https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX95/BSP-Yocto-NXP-1i.MX95-ALPHA1l/images/
—ampliphy-vendor/imx95-libra-fpsc-1/phytec-qt6demo-image-imx95-1libra-fpsc-1.rootfs.wic.xz

2.2 BH\EHEBA SD F

o
LAl SD FEshdt, WA Linux PC LR root FUR. TEMEPERE SR INTH 0/ M0 Prikies
R SRR i ST IS S BB, T BB B S A2 — P i iA |

PERRRHRI I A T RES P BN R, BN, WRESBBREUEITE PC LRS!



https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX95/
https://github.com/phytec/partup
https://github.com/phytec/partup/releases
https://github.com/phytec/partup#readme
https://download.phytec.de/Software/Linux/BSP-Yocto-i.MX95/
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2.2.1 FKIERPIRE

ZAIH SD FF3h#, HeEks| PC L& SD RI MMM &L, TEIH RSB § 2] SD R hf,
T E AT E H R X

LK T HBUE B AR, R IR SD RIFIRAT:

[host:~$ 1sblk ]

2. BHERARE) SD &, AR FR TS

[host:~$ 1sblk ]

3. W, DASREIGE AN iR s 4 K. X282 SD R4 pk (W SD ke,
DB A 24 BRI LA 70 X ) o

4. ﬁT?lE&?UE’JR%@ﬂE’J%%E@@ HIAT 4 sudo dmesg. TEHA MR ILATH, ERZE
BERR B P, Bltn /dev/sde B /dev/mmcblke (AR TERIRL) .

B, Rl Al EIBALAE Y, Bl GNOME Disks 8 KDE Partition Manager 33| IEHAH% % -

PAELC 2158 T IEF R a2 58, B /dev/sde, 12 SD K&K ALId, FFEMIAC I KA H
B, T LATER B B N T BT IR SRR (B0 /dev/sdel), EAfilZ SD RiY4FIX. —2 Linux
KT A GAER B TAN & A BB X B AZH], W EEX L X, DU bR .

HIF A X LI, Bl

host:~$ sudo umount /dev/sdel
host:~$ sudo umount /dev/sde2

Now, the SD card is ready to be flashed with an image, using either dd or bmap-tools.

2.2.2 {& bmap-tools

5 SD RpyH b —Fh ik @i bmap-tools . Yocto £x H 3l WIC 4% 6 #—4> block map 34
(<IMAGENAME>-<MACHINE>.wic.bmap ), & 3CUFHIR T8 WA AL S R e B . bmaptool ELFE L H
Linux ZATHCZHRF. X T HET Debian RS, 7 PAEILPA T ard43%:

[host:~$ sudo apt install bmap-tools ]

WA 4 WIC §ig k5% SD K

[host:~$ bmaptool copy phytec-qt6demo-image-imx95-libra-fpsc-1?(.rootfs).wic?(.xz) /dev/<your device> ]

¥ <your__device> B N BB SD RKiX45 PR, FHHARR: S04 <IMAGENAME> - <MACHINE>.wic.bmap
5 WIC 5 Cficfe—ie, PAE bmaptool HEEWFLERFZ T A, WFLF 2k .

e

bmaptool U5 SD K EEBIIRIAER XK. XERELEES ABHERE, ZAISARIH U-Boot ¥f
AR BT BTSSR T

2.2.3 M dd
TEHZE A SD RigEHED KIG, ERIAKRES SD K.

— PHYTEC )BSP SRR RSN GG AT AN *wic), 15 —NA R4 HEG (U4
B4 h * wicxz) .

FrisfER 6
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HHAREGR GG (Cwic), WAL THS:

host:~$ sudo dd if=phytec-qt6demo-image-imx95-libra-fpsc-1?(.rootfs).wic of=/dev/<your device> bs=1M
— =fsync =progress

u

NEEGAEHIEN R (Fwicxz), WHAL TS

host:~$ xzcat phytec-qt6demo-image-imx95-libra-fpsc-1?(.rootfs).wic.xz | sudo dd of=/dev/<your device>,
—bs=1M =fsync =progress

FRKH GRS <your_device> Bpffely 2 Bk B ) 45 4 FK o

SR conv=Fsync BRGIFE dd R[] Z BIXT AT syne #44E . XHLRITE BARSIERC S A SD R, M&A1E
{EERATAENATH . Z%) status=progress KT HIH (5 EL .

2.3 HRE3N
o TM SD RJF3l, bootmode switch (S1) 53R E NN N E:

1 2 3 4

« fiA SD R
e Connect the target and the host with USB-C on (X7/) debug USB

o WITRMUER

FrisfER 7
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CHAPTER 3

¥ BSP

AT S 4d ] Yocto 1 phyLinux IZA##4T i.MX 95 BSP 41, B 24 5% phytec meta-layer 1 Yocto
RIfE ., HE15: Yocto Reference Manual (scarthgap) .

3.1 EXiRE

IR ARTE L EHL EEH Yocto 4giFid Phytec BSP, W #FH Yocto Reference Manual (scarthgap)
H1) BSP Workspace 43 —T5,

3.2 T& BSP
FRIC BSP AR 2. BRI PAFRATI N BOUH R #5e B BSP £ifg: BSP-Yocto-IMX95 5 ZR AT PAfH
M Yocto F# BSP LI 4. WEREAZXS BSP #Ei7&0, Bl My,

phyLinux (] python i 545, AT PHYTEC Yocto BSP TR T R, HH P E
e = BSP.

o AUEEASETRIH SCPEE, PRI phyLinux A4S, FEECT B4R 248 n] SATRCR -

host:~$ mkdir ~/yocto

host:~$ cd yocto/

host:~/yocto$ wget https://download.phytec.de/Software/Linux/Yocto/Tools/phyLinux
host:~/yocto$ chmod +x phyLinux

g5

RAVEE AT F SCpke, phyLinux B26&ERYHBHER TAER . M— AR N2 B
R phyLinux 47 s,

S

e 147 phyLinux:
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[host:~/yocto$ ./phyLinux init ]

&
TEERAIIRALR), phyLinux JIASSEOREAE /usr/local/bin HEH 44 Repo T.H.

o TERAT init ArmF, EFHEEFERLIGTE (SoC). PHYTEC 1) BSP A S DA S GIEALE 1Y
R

ik
AR ETCIAMRE S B SR A (5 SR BRI K, WEE WA RE. HFEF owr BSP . |

o WATPLEE A ST SRE AL I LA R

host:~/yocto$ DISTRO=ampliphy-vendor MACHINE=imx95-libra-fpsc-1 ./phyLinux init -p imx95 -r BSP-Yocto-
—NXP-1.MX95-ALPHAl

FERAT init 45, phyLinux FFTHI—SEH BRG], B0, ERATHER git HPEE. HEn) SOC M
BSP A, VARG SRR T R — 2 A B R

3.2.1 Fia¥ae
o & E Shell FRIEASE:

[host:~/yocto$ source sources/poky/oe-init-build-env ]

Ik
TERFRFTIF B T 9030 shell BF, #PeR B eimix—H 5.

o MEIA TAEHREAH N build/,

o FIUFERESCM, FEIERZ GPU M VPU Zgbfl SCOFAVFATE . 8 i IBOH R B 4T R 52 1
BLERAE, MR R

host:~/yocto/build$ vim conf/local.conf

# Uncomment to accept NXP EULA

# EULA can be found under ../sources/meta-freescale/EULA
ACCEPT FSL EULA = "1"

o SIFEREHERG:

[host:~/yocto/bui1d$ bitbake phytec-qt6demo-image ]

il

XA, FATRBAINTB/ N IEEFEAL R phytec-headless-image JHif, NEH —
Pl b LA

[host:~/yocto/bui1d$ bitbake phytec-headless-image ]

‘i BSP 10
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5P RAEBURAY Tntel Core i7 AbIEE FAATE 40 4. JREEROHIHL B A
I, KOS 3 54D

3.2.2 BSP &%

At Bitbake A S BHGHICAE ~/yocto/build/deploy*/images/<machine> . Bl ANPA R 412 /2 imx95-libra-
fpsc-1 machine A B A SO

u-boot.bin: 4i%)51 U-boot bootloader — il S04, A& 4% 11 bootloader!
oftree: BRI\ AL

u-boot-spl.bin: " FEFF ML (SPL)

bl31-imx95.bin: ARM Trusted Firmware binary

lpddr5__dmem_ gb_ v202311.bin, Ipddr5__dmem_ v202311.bin,
Ipddr5__imem_ gb_ v202311.bin, Ilpddr5__imem_ v202311.bin: DDR PHY firmware im-
ages

oei-m33-ddr.bin, oei-m33-tcm.bin: OEI images
m33__image-mx95libra.bin: System Manager image

imx-boot: Hf imx-mkimage 4% bootloader %, 4% SPL. U-Boot. ARM A[{Z[#& {41 DDR
[l X2 IR 5] 5 bootloader 4t .

fitImage: Linux % FIT 5%

fitlmage-its*.its

Image: Linux W%

Image.config: N#% config 3 {4

imx95-libra-rdk-fpsc*.dtb: Kernel device tree file

imx95-phycore-fpsc*.dtbo, imx95-libra-rdk-fpsc*.dtbo: Kernel device tree overlay files
phytec-qt6demo-image*.tar.gz: {4 £ 50

phytec-qt6demo-image*.rootfs.wic.xz: JE4if SD <4514

YRi¥ BSP 11
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CHAPTER 4

LRBERSE

4.1 BEEXFR (S1)

The Libra FPSC features a boot switch with four individually switchable ports to select the phy CORE-i.MX
95 default bootsource.

13
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ON ________WON
1 2 3 4 1 2 3 4

2 3 4
K 1: eMMC 2: NEPB fuse [® 3: SPI NOR
1 2 3 4 1 2 3 4
K 4: USB 5 SD F

4.2 125 eMMC

R T RSO — B E R, RIREARE L T TFTP fkSs4s: Ira A mmsig (k) &g i
FNERINW fsrv/titp Hk. WEREEAHITIRE, BREBRKEICEHEGNH . A XufikE TFTP
MRS5#5 A H Ui, 52 0L Setup Network Host

FEM eMMC JH3, R BSP 5 C IEMEE S5 eMMC, H-H.bootmode switch (S1) &} eMMC,

o

% eMMC 1 SD R EgER THIE (8a—8) KB, il boot 73 X#) UUID t2AfF /Y. Bl
R emme JHENIF, BESR—BERH SD REFEINAAAE, XLSEAFERER, Fo Linux SR
UUID sf#E#H3hX .

target:~$ blkid ]

A PABAT Eib R A B RS R ATEE A T R B X E . MR mmeblk2pl I mmcblklpl HAH [
i) UUID, W& RS IEmE5.

)

RERBRIERG 14
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4.2.1 hMEIES eMMC

L.MX 95 JF &M A UK R, W DAE S M 4 -7 8. AR e e AL, LR IP SRR E N
192.168.3.10, FMMHLK 255.255.255.0, I HEFLE FHIFE TFTP R4 . #i%kE, eMMC #4F1 SD
Rl Hit, FTRAEERF Yocto AR WIC Bifg (<name>.wic ) H#EHEE S| eMMC., Z5G 05
bootloader. W%, &AW . WAR overlay R 1R S .

£ Linux ¥4l LETMERS eMMC
A PAEAR) Linux FHL FRFEB ST eMMC. FZ Hi—FF, SHELE L EHES— D52 B 5itE

S
FEIE R AR BHR WL IR R TE R | Setup Network Host

EH AL LTRSS

host:~$ 1s /srv/tftp
phytec-qt6demo-image-imx95-libra-fpsc-1.rootfs.wic.xz
phytec-qt6demo-image-imx95-1libra-fpsc-1.rootfs.wic.bmap

IL M 2% ssh HE T bmaptool fiy BT A A BT AR ) eMMC:

host:~$ scp /srv/tftp/phytec-qt6demo-image-imx95-libra-fpsc-1.rootfs.wic.* root@l192.168.3.11:/tmp && ssh,
—root@192.168.3.11 "bmaptool copy /tmp/phytec-qt6demo-image-imx95-1libra-fpsc-1.rootfs.wic.xz /dev/mmcblk2"

HEF AR Linux REPBIMERES eMMC
BEATLMETF B ARG HHT eMMC,

5251
TEARUER S LB B R EVLZ R M4 IEH L Setup Network Host

LA iy, il i W 2R R4 R IR AR B IR ML E R . dmap SR EIZ OB A eMMC:

target:~$ scp <USER>@192.168.3.10:/srv/tftp/phytec-qt6édemo-image-imx95-1libra-fpsc-1.rootfs.wic.* /tmp &&,
—bmaptool copy /tmp/phytec-qt6demo-image-imx95-1libra-fpsc-1.rootfs.wic.xz /dev/mmcblk2

EFARE U-Boot hifidtMEIREES eMMC
Tk S A TERORE e 7S G ] 3 2k ) 4% 55 eMMC,

IV

WP BRAEG B S /NT 1GB BF LT 2T, BATEE A OPTEE J5, Bootloader Hial Aif
RAM K/MAIR, ARAIE#E 1GB H§E

i 2d]
TR S TR G EVLZ B IEE ! Setup Network Host

RRRERG 15
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AR R BE1R

[host:~$ unxz /srv/tftp/phytec-headless-image-imx95-1libra-fpsc-1.rootfs.wic.xz

T T I 2 K5 R IR AR I R B A
« {fifj DHCP

u-boot=> dhcp phytec-headless-image-imx95-1libra-fpsc-1.rootfs.wic
BOOTP broadcast 1

DHCP client bound to address 192.168.3.1 (1 ms)

Using ethernet@30be0000 device

TFTP from server 192.168.3.10; our IP address is 192.168.3.1
Filename 'phytec-headless-image-imx95-libra-fpsc-1.rootfs.wic'.
Load address: 0x40480000

Loading: # #
HHHHHH R
HHHHHHH R
AR
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

o (FHEAS IP Mkl (W25EEE serverip Fl ipaddr).

u-boot=> tftp ${loadaddr} phytec-headless-image-imx95-libra-fpsc-1.rootfs.wic
Using ethernet@30be0000 device
TFTP from server 192.168.3.10; our IP address is 192.168.3.11
Filename 'phytec-headless-image-imx95-1libra-fpsc-1.rootfs.wic"'.
Load address: 0x40480000
Loading: ####H#HHHHHHHHHHHHHHHH
B e G i i

HHBHHHH AR AR
HAHBHHRAHRAHHY
11.2 MiB/s

done

Bytes transferred = 911842304 (36599c00 hex)

L

PR G A eMMC:

u-boot=> mmc dev 2

switch to partitions #0, OK

mmc2 (part 0) is current device

u-boot=> setexpr nblk ${filesize} / 0x200
u-boot=> mmc write ${loadaddr} 0x0 ${nblk}

MMC write: dev # 2, block # 0, count 1780942 ... 1780942 blocks written: 0K

RRRERG

16
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4.2.2 iz

V—p—

BT

BY U-Boot thiEid M= eMMC U-Boot EB1{R

B PAYE U-Boot H1HE ¥ U-Boot 5514 imx-boot, eMMC _E ¥ U-Boot 2T eMMC [# user [XiH.

BT
TEIERAREIEBRI EHLZ RIS R Setup Network Host

Wi titp KrEE e nZk s RAM o, SRI5E A eMMC:
u-boot=> tftp ${loadaddr} imx-boot
u-boot=> setexpr nblk ${filesize} / 0x200
u-boot=> mmc dev 2
u-boot=> mmc write ${loadaddr} 0x40 ${nblk}
R
FoANHERER RS, B 512 TR BSR4 & DARIBAER. SoC I IERIE .

4.2.3 M USB XBEHRIEZIFEE eMMC
EIE1THY Linux R4 M USB 1%E eMMC

DX L8 R R AT e Linux 5RZ

t [T USB KA B SRS eMMC., R E—MF T 58855

B U #A—A0T A SD REshiZ 0. (Flhn: phytec-qt6demo-image-imx95-libra-fpsc-1.|yocto-imageext|
)o ¥bootmode switch (S1) &R SD k.

WA U £

[ 60.
[ 60.
[ 61.
[ 61.
[ 61.
[ 61.
[ 61.
[ .665969]
[ 61.
target:

61

458908]
4672861
504607]
515283]
523285]
528509]
5338891

672284]

usb-storage 1-1.1:1.0: USB Mass Storage device detected
scsi host@: usb-storage 1-1.1:1.0
scsi 0:0:0:0: Direct-Access 8.07 PQ: O ANSI: 2
sd 0:0:0:0: [sda] 3782656 512-byte logical blocks: (1.94 GB/1.80 GiB)
sd 0:0:0:0: [sda] Write Protect is off
sd 0:0:0:0: [sda] No Caching mode page found
sd 0:0:0:0: [sda] Assuming drive cache: write through
sda: sdal
sd 0:0:0:0: [sda] Attached SCSI removable disk

~$ mount /dev/sdal /mnt

PAEA R GAE USB Iiak EARAFRY B4

target:~$ 1s /mnt
phytec-qt6demo-image-imx95-1libra-fpsc-1.rootfs.wic.xz
phytec-qt6demo-image-imx95-1libra-fpsc-1.rootfs.wic.bmap

o Write the image to the phyCORE-i.MX 95 eMMC (MMC device 2 without partition):

[target:~$ bmaptool copy /mnt/phytec-qt6demo-image-imx95-libra-fpsc-1.rootfs.wic.xz /dev/mmcblk2

o TESEMBAG, ERITEBATAN eMMC JE3],

( G

RRRERG

17




i.MX 95 BSP Manual DRAFT Doc-rev.: imx95-alphal-5-ga490609

LY{J&BZTE]’IL T TR bootmode switch (S1) Btk eMMC,

4.2.4 M)\ SD RI%E eMMC

BIESA AT R 2%, T AT eMMC. it @FTRE DT SD R EMEBE (xwic ). T
BGOSR, FHREAE SD REJESE = A X SRR KBy e Em SD K, 12 W Resizing ext
Root Filesystem o

Wi, W] partup @45 SD K, WIGetting Started BT, KRR SD K04 w2 .

/I
There is no partup support in imx95 ALPHA1 release yet.

HEFRIREY linux FIFiEL SD RIS eMMC
A PATE Linux REHIRE eMMC, EHFE—A partup [ fRIFEAE SD K L) WIC §4.
o ke SD R_EARFERY partup (5] WIC Bifg S04

target:~$ 1ls
phytec-qt6demo-image-imx95-1libra-fpsc-1.rootfs.partup
phytec-qt6demo-image-imx95-libra-fpsc-1.rootfs.wic.xz
phytec-qt6demo-image-imx95-libra-fpsc-1.rootfs.wic.bmap

o Write the image to the phyCORE-i.MX 95 eMMC (MMC device 2 without partition) using partup:

[target:~$ partup install phytec-qt6demo-image-imx95-libra-fpsc-1.rootfs.partup /dev/mmcblk2 ]

1 partup BEERIMEAEATATED A eMMC AR i, AR E SRR RV

-

ik
734h, WATPAfEH bmaptool TH:

[target:~$ bmaptool copy phytec-qt6demo-image-imx95-libra-fpsc-1.rootfs.wic.xz /dev/mmcblk2 ]

| HER TEfSE bmaptool BEE T, MICIFRGE S KHAKXMA eMMC B4 7

o« ETEWMENG, B KR ATPAN eMMC JH5).

Bk
LM Z HI, BEFRbootmode switch (S1) BBl eMMC,

HEFEREY uboot IESE T SD RIEES eMMC

IV

WA ROAE SR S RIVINVE 1GB IR 0L AR, BEATER I OPTEE )&, Bootloader Hf fi]i RAM
KANERR WRGEBR LR, R £F A48 Lidid SD + 47 eMMC —7¥

RRRERG 18
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o B HNEGRESE SD Rk, el EXT4 X5 =0 K. Kk WIC §ifg (%140 phytec-
qt6demo-image.rootfs.wic) & Hl5i% 4 X .

o Hfbootmode switch (S1) W& N SD KIFHHA SD k.
o FIITHIEFHPEA U-Boot.
o mEBR:

u-boot=> ext4load mmc 1:3 ${loadaddr} phytec-headless-image-imx95-libra-fpsc-1.rootfs.wic
reading
911842304 bytes read in 39253 ms (22.2 MiB/s)

o K4 mme B YIHE] eMMC:

u-boot=> mmc list

FSL SDHC: 1 (SD)

FSL SDHC: 2 (eMMC)

u-boot=> mmc dev 2

switch to partitions #0, OK
mmc2(part 0) is current device

o M) WIC 5% (#li0 phytec-qt6demo-image.rootfs.wic) M SD 5% eMMC, X¥%} emme HE
5K, 6 imx-boot, Image. dtb. dtbo FIHE RS Hil%] eMMC,

u-boot=> setexpr nblk ${filesize} / 0x200
u-boot=> mmc write ${loadaddr} 0x0 ${nblk}

MMC write: dev # 2, block # 0, count 1780942 ... 1780942 blocks written: 0K

o KMHIEH K bootmode switch (S1) BN eMMC,

REKRERG 19
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CHAPTER D

&

51 MIirmiFHS

TEARTTH, FATEHER AL ] Yocto Project L N 41k U-Boot 1 Linux kernel, U-Boot, Linux
kernel PASHAMIFERSR git AR AERRATRY Git 554 BIRE], Mk git://git.phytec.de.

ik

R o 5B ks AR DR git PR, SR DAECA HTTP 5 HTTPS (5l 40: git clone
git://git.phytec.de/u-boot-phytec-imx)

5.1.1 Git §F
o Y U-Boot {3 :

[git://git.phytec.de/u—boot—phytec—imx

o FAIH U-Boot FT u-boot-imx F-ESM T —LERE{FAH AN T S
o [ Linux WEQHE:

[https://github.com/phytec/linux-phytec-imx

o Ay iMX 95 N EET linux-phytec-imx 1%,
BRI AL DAY Y u-boot I kernel AR git (O tag Ar%s, WAH R BSP JE 30k :

meta-phytec/recipes-kernel/linux/linux-phytec-imx_*.bb
meta-phytec/recipes-bsp/u-boot/u-boot-phytec-imx_*.bb

21
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5.1.2 %i% SDK
BATPAE Yocto [47741% SDK:

#5)3 Yocto 1y build H3:

host:~$ source sources/poky/oe-init-build-env
host:~$ bitbake -c populate sdk phytec-qt6demo-image # or another image

5.1.3 &% SDK
o WEIEHIRRHT %% SDK:

-

host:~$ chmod +x phytec-ampliphy-vendor-glibc-x86 64-phytec-qt6demo-image-cortexa55-crypto-toolchain-
—5.0.x.sh
host:~$ ./phytec-ampliphy-vendor-glibc-x86 64-phytec-qt6demo-image-cortexa55-crypto-toolchain-5.0.x.sh

Enter target directory for SDK (default: /opt/ampliphy-vendor/5.0.x):

You are about to install the SDK to "/opt/ampliphy-vendor/5.0.x". Proceed [Y/n]? Y
Extracting SDK...done

Setting it up...done

SDK has been successfully set up and is ready to be used.

5.1.4 {§fH SDK
e T HA4%EH 5% source environment-setup S-SRI B shell 32 X 91 FfE

[host:~$ source /opt/ampliphy-vendor/5.0.x/environment-setup-cortexa55-crypto-phytec-linux

5.1.56 #KAE{EIR

ST 4% Linux kernel 1 U-Boot 525 F AL 203 —Ei s T H ., %FF Ubuntu, #30]7PAGEH AR b
Bl

{host:~$ sudo apt install bison flex libssl-dev

5.2 E4i¥ U-Boot
5.2.1 REUEKES

FRHL U-Boot JEALH:

[host:~$ git clone git://git.phytec.de/u-boot-phytec-imx

FTARBUERAY U-Boot tag, ETELEEIRATH) release notes, A PATEIX HHILF|: release notes
M A P 1 tag Bl v2024.04 2.0.0-phy14
BEENFEN U-Boot tag:

host:~$ cd ~/u-boot-imx/
host:~/u-boot-imx$ git fetch --all --tags
host:~/u-boot-imx$ git checkout tags/v2024.04 2.0.0-phyl4

W G R

FE
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[host:~/u-boot-imx$ source /opt/ampliphy-vendor/5.0.x/environment-setup-cortexa55-crypto-phytec-linux ]

5.2.2 %giF bootloader
o Zgi¥ flash.bin (imx-boot):

host:~/u-boot-imx$ make imx95-libra-fpsc defconfig
host:~/u-boot-imx$ make flash.bin

5.2.3 Build the imx-boot binary with imx-mkimage

Clone the repository

First clone the imx-mkimage git repository from NXP.

[host:~$ git clone git@github.com:nxp-imx/imx-mkimage.git J

KB REY 3 {4
Then get the needed binaries and copy them to the imx-mkimage/iMX95 folder.

« DDR firmware files (mkimage tool compatible format lpddr5_ [i,d]jmem_ *.bin):
Ipddr5__dmem_gb_ *.bin, Ipddr5 dmem_ *.bin, Ipddr5 imem_qgb_ *.bin, Ipddr5_imem_*.bin

o ARM Trusted firmware binary (mkimage tool compatible format bl31.bin): bl31.bin
« OPTEE image: tee.bin

e NXP Systemmanager: m33_image.bin

e OEI-DDR and OEI-TCM: oei-m33-ddr.bin, oei-m33-tcm.bin

e AHAB container image: mx95a0-ahab-container.img

If you already built our BSP with Yocto, you can get the binaries from the directory mentioned here: BSP
Images

Also copy the U-Boot (u-boot.bin) and U-Boot SPL (u-boot-spl.bin) binaries from your U-Boot folder.
The SPL binary is located in the spl subfolder.

Build the flash.bin binary

Go to the imx-mkimage folder and execute:

[host:~/imx-mkimage$ make SOC=iMX95 OEI=YES flash lpboot sm_ a55 ]

The flash.bin can be found in the iMX95 subfolder.

5.2.4 J% bootloader IREFRIEEZ L
flash.bin LRI PATE u-boot-imx/ HIE FHH], BAERT A TS . T 848 i R R e i ks o -

SoC User X 1RFBE Boot X IFEHEE eMMC &&
iMX 95 32 kiB 0 kiB /dev/mmcblk0

B, b5 SD f:

FE 23
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[host:~/u-boot-imx$ sudo dd if=flash.bin of=/dev/sd[x] bs=1024 seek=32 conv=fsync }

77N

TR A AR BSP Yocto LM, HAKM WA (EHEXFE Yocto 42 H#"BOOTLOADER _SEEK”
FI"BOOTLOADER_SEEK EMMC” HifsH,

5.3 BMYmiEN

WA S B —EIT 7E FIT Hifgd. U-Boot CHRCENREM MK FIT GBS FH P U ETHNE.
I, WEBBLAFTEAE FIT Gifgh.

5.3.1 BCERE
o f#i /Y linux-phytec-imx 433 ] PATE release notes HH4EF|

o WA FTERIARZ TR N v6.6.52-2.2.0-phy13
e Check out fFFEf#¥ linux-phytec-imx FR2%:

host:~$ git clone https://github.com/phytec/linux-phytec-imx
host:~$ cd ~/linux-phytec-imx/

host:~/linux-phytec-imx$ git fetch --all --tags
host:~/linux-phytec-imx$ git checkout tags/v6.6.52-2.2.0-phyl3

o NTHRATHEY, FRAVE B — A3

[host:~/linux-phytec-imx$ git switch --create <new-branch> J

o BCEGIFIE:

{host:~/linux-phytec-imx$ source /opt/ampliphy-vendor/5.0.x/environment-setup-cortexa55-crypto-phytec-
— linux

5.3.2 wiENE
o i Linux %:

{host:~/linux-phytec-imx$ make imx9 phytec defconfig

host:~/linux-phytec-imx$ make -j$(nproc)

o AN, IR NFS Ht:

[host:~/linux-phytec-imx$ make INSTALL MOD PATH=/home/<user>/<rootfspath> modules install ]

o BT PAFE ~/linux-phytec-imx/arch/arm64/boot/Image.gz £
o dtb AW PAYE ~/linux-phytec-imx/arch/arm64 /boot/dts/freescale/imx95-libra-rdk-fpsc.dtb % |
o B (FEH) MEFREWA -overlay Ui, HFEAT

[host:~/linux-phytec-imx$ make dtbs }

FR 24
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s D
ik
AR BB 2 AT S o)

[scripts/dtc/yamltree.c:9:10: fatal error: yaml.h: No such file or directory ]
BPREAE ARG L2 T "libyaml-dev” 41

[host:~$ sudo apt install libyaml-dev ]

5.3.3 BAZITER FIT H#iK

] R N B, TR %L — > image tree source (its) CffF. R LM Yocto ZiiF T
AT BSP, AT PAM AL 4 2 i H R I its SCfF: BSP Images BUE AT DATE X BL T #0% 3¢
£ https://download.phytec.de/Software/Linux/BSP-Yocto-1.MX95/BSP-Yocto-NXP-i.MX95-ALPHA1/
images/ampliphy-vendor/imx95-libra-fpsc-1/

Hf.its SCPFAZ I M BT TAEH %, QU8R AZER IS, I mkimage Q#HRAR) fitlmage.

host:~/linux-phytec-imx$ cp /path/to/yocto/deploydir/fitimage-its*.its .
& ln -s arch/armé4/boot/Image.gz linux.bin
&& uboot-mkimage -f fitImage-its*.its fitImage

5.3.4 4% FIT BBRFALEREHIZ SD +
FIT ¢ 00K A module WTAF AT Jr s I CLHE# SD R k.

host:~/linux-phytec-imx$ cp fitImage /path/to/sdcard/boot/
host:~/linux-phytec-imx$ make INSTALL MOD PATH=/path/to/sdcard/root/ modules install

5.4 {H UUU TH

NXP (5458 TH (UUU-Tool) j&—&KAEEM Fizfridkst:, MTiEid SDP (47 FEL) EFF &R
[ F#EFHE1T bootloader. A FIEANME ., WA https://github.com/nxp-imx/mfgtools 8 F# EJ7 UUU
THCKY.

5.4.1 {§f UUU TEHMES
o PH#HE hitps://github.com/nxp-imx/mfgtools#linux [ H AT HEAE .

o WIREEMFERLAZF UUU, EREIINE] PATH i
X BASH 4 HU2 2 UUU Sing] paTH . BUR AN, 58T INE] ~/.bashre .,

[export PATH=~/mfgtools/uuu/: "$PATH"

o E udev M (£ uuu -udev HFE LRGN ) :

host:~$ sudo sh -c "uuu -udev >> /etc/udev/rules.d/70-uuu.rules"
host:~$ sudo udevadm control --reload
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5.4.2 FRENSEIR

MIEATHI IR 545 & # imx-boot, B EH ME Yocto T.F#EH1H build/deploy-ampliphy-vendor/images/imx95-
libra-fpsc-1/¥ A2 HHL. T wic B 3] eMMC, RiAFE % phytec-qt6demo-image-imx95-libra-fpsc-
1.rootfs.wic,

543 FARESZ

Bfbootmode switch (S1) #E'E&H USB Hif7 F#k. [FE, $F USB s X18 (upper connector) E#F) ML,

5.4.4 &iF UUU I BBz bootloader
PATH 2T Kot b

[host:~$ sudo uuu -b spl imx-boot ]

ERTDAMRAE R —FRil i (X14) e EARFSHE.

ik

UUU LA HERINS 34 A fastboot. ARG EM MK E, WEHE U-Boot H/RFF R setenv
bootcmd _ mfg BRI & bootemd mfg., (HRIEHE, U AMERMEH UUU THEB3H, BRIAK

AFESPINEL, saveenv TR JE AR WIREMUK AR L U-boot 1 H8hm4, MFEZE I U-Boot
ﬁ‘ﬁ%o

5.5 FHMEES

A THE bootloader AT LML MAT S5, FHERE S FHURS . IR TN L, DZes M &
TFTP. NFS #1 DHCP fiK%%. JEaibAKM FraE TRAT

[host:~$ sudo apt install tftpd-hpa nfs-kernel-server kea J

5.5.1 TFTP RFBEE
o HIOL, BIEASHSOKRAE TETP 30

[host:~$ sudo mkdir /srv/tftp ]

o NJERHERY BSP BIBSCIFRIBILLE 3, HHiLR other J Xl titp H 5P i BT SO BAT B2
B, A TURF TR I A 171X 28 30

[host:~$ sudo chmod -R o+r /srv/tftp ]

o R EECA N A OIS — A4S IP #odk. PHYTEC F-%& BRI ERIA IP Motk 192.168.3.11, LA
B LR, 192.168.3.10, T ML 255.255.255.0

[host:~$ ip addr show <network-interface> ]

Ff <network-interface> P4 b 1% 3 B A MR N 24854 11 . B3] DAIE 3 S 48 G I 4542 10 0k S /s ir fy vl
PEMI 283 1

o REIFERM AL AT AE:
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[inet 192.168.3.10/24 brd 192.168.3.255

A1) 73k RdE /etc/default/tftpd-hpa {4

# /etc/default/tftpd-hpa

TFTP_USERNAME="tftp"
TFTP_DIRECTORY="/srv/tftp"
TFTP_ADDRESS=":69"
TFTP_OPTIONS="-s -c"

4 TFTP_DIRECTORY & # A& TFTP k5525 H ok

IP),
&'H TFTP_OPTIONS, DA R4 s nl fic B i EIm :

¥ TFTP ADDRESS & &4 TFTP k45 nWrey EAUAE (&4 0.0.0.0:69 PAMEYT 69 im0 _F T

[host:~$ man tftpd

o FOFTRBIARSS DAY T C S R

[host:~$ sudo service tftpd-hpa restart

)

IUAEARSTF R AR A DA I s 11 42 2 S5 WL BT TR 75 AT A AR
Bz, TFTP R45asn) IP Hihk Wi E ol 192.168.3.10, TR 2

NFS fR52RE
o AIE—A NFS H3:

a7 TETP 55 i) AL A #7945
55.255.255.0.

[host:~$ sudo mkdir /srv/nfs

)

o NFS e 95 % SO B AR BRA, PRIAE R 228 Linux 22470, FATAFTAZ UL F /ete/exports
, FRFFRATARSCA T RS R M 2 o FERXARBISCIEA, B H SRt SAE FALhE S 192.168.3.10
(TP ik b X LR AR A MG D0 A T U -

[/srv/nfs 192.168.3.0/255.255.255.0(rw,no_root_squash,sync,no_subtree check)

o HUE NFS 5545 75 BRI EEEL /etc/exportfs SCIF:

[host:~$ sudo exportfs -ra

DHCP fgB32RiRE

o fllgHulm%E /etc/kea/kea-dhcp4. conf U4 PANERT-M A, Ff <network-interface> e 443k
BRI B

-

{

"Dhcpd": {

"interfaces-config": {
"interfaces": [ "<network-interface>/192.168.3.10" ]

b
"lease-database": {

"type": "memfile",

"persist": true,

"name": "/tmp/dhcp4.leases"

(85 R 70)

FE

27




i.MX 95 BSP Manual DRAFT Doc-rev.: imx95-alphal-5-ga490609

(B2 1TT)
Yo
"valid-lifetime": 28800,
"subnet4": [{
"id": 1,
"next-server": "192.168.3.10",
"subnet": "192.168.3.0/24",
"pools": [
{ "pool™: "192.168.3.1 - 192.168.3.255" }
1
H
}
}

.

o

TER) BT M B /NG, oA ATRES AL A T MK BUR. N T %40, EHEHAAFEN M, i@
interfaces P B 1EIIHE EiZ M4 o

o I7E DHCP JR4-FEE i /etc/kea/kea-dhcpd. conf 04

[host:~$ sudo systemctl restart kea-dhcp4-server ]

WMARES/EE A, WE kea-dhepd Bl B H 48 E B9 M 4582 0 R AT 1E3IRES, kea-dhepd-server ¥ ILHE S
. FIIE R 1 R B sh e 8 B 5% systemd RS .
5.6 NMEBHP#Z%

MM E B ERE E L TETP NS, HFiiid NFS EIRSCFRSE. {2 bootloader F5EEM 7
LDl St a -k

5.6.1 EEXH LHERAKZHHIHER
o KA fitimage S HIFIEAY titp H g

[host:~$ cp fitImage /srv/tftp ]

o FFEBIMAE B tftp H R

[host:~$ cp boot.scr.uimg /srv/tftp ]

o Bk other HI/XS tftp H AP HY BT SO RATBEUR,, T MR ICIE M TF A e :

[host:~$ sudo chmod -R o+r /srv/tftp ]

o FHRSCHERGMRERIEN NFS H g

[host:~$ sudo tar -xvzf phytec-qt6demo-image-imx95-libra-fpsc-1.rootfs.tar.gz -C /srv/nfs ]

ik
THHOREE sudo SATAY S, PABREHARSCIR R GE b SRR B RAL R -
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5.6.2 X BEMLZBahAY bootenv.txt {4
TR titp H g glE—1> bootenv.txt S, FFRATZRFGAH .

nfsroot=/srv/nfs ’

overlays=<overlayconfignames>

<overlayconfignames> B 4 AR T ] 143 458 overlay Bl B S H # SO TRECE AR, flan:

[overlays=conf—example—overlayl.dtbo#conf-example-overlayz.dtbo ]
2]
A SCRABE I overlay SUERAE device tree BEFTH . BLEE P DA DA T ir 24T EI -
[host:~$ dumpimage -1 fitImage ]

5.6.3 AR LEAIMEZIRE
WEREE 2 XIF R ER AR S, 155 B AL UL T84 . Network Environment Customization

5.6.4 \FEHBBDN
BB EE] U-boot, HAT 4% (2,
o BN, WS

u-boot=> setenv boot targets ethernet
u-boot=> bootflow scan -1lb

5.7 3XHx BSP F AP

5.7.1 X8 release BF A4

XL release manifest U N T LR Yocto BSP (I A fiA . BENTASHE phyLinux #EHFK B ER,
TEThkEE. ATRAGEH AR fir 247 2R 528 U HRAE -

{host:~$ ./phyLinux init -p imx95 -r BSP-Yocto-NXP-i.MX95-PD25.1.y }

RFRIRE— BSP, HIFEREZ4FIRA (BSP-Yocto-NXP-i.MX95-ALPHAL ) W5 EMA . MBLTE
Fah, AEBESCARIe AT repo sync FEMNFRATTHT Git O P2 HUTT A BB i 3 ek

[host:~$ repo sync ]

5.7.2 BiR AR ABIF A PhRE

RIRF 2 A1 AR B FF & o AR AT DA X A 20 ) o TEATRA R av e, IR — B A (BSP-Yocto-
NXP-i.MX95-ALPHA1 ) ) PDXX.Y 30 HE S, JEHUL v 458

[host:~$ ./phyLinux init -p imx95 ]
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5.8 &1t SD RERLATET SD FHITIHESR
PR SD - B BRI B 5 BRIP4 B 00 ILAE 5 . ATE 1R SR BERE R

REBGBHII/ N TEGAR root 7» KRR A R, BT SD RIATHES, MROUFRETH LY R ad
— A > X AL T3] PARS AL SD o SR ERAITIA R M Gparted.

5.8.1 Gparted
o FRHL GParted:

[host:~$ sudo apt install gparted ]

o X5 SD @A EHIHIREUR £ 2 FR -

host:~$ dmesg | tail

[30436.175412] sd 4:0:0:0: [sdb] 62453760 512-byte logical blocks: (32.0 GB/29.8 GiB)
[30436.179846] sdb: sdbl sdb2

o HIFEA SD KoK,
o JE3) GParted:

[host:~$ sudo gparted

J/dev/sde - GParted

GParted Edit View Device Partition Help

[ ]
Jdev/sde2 unallocated
848.81 MiB 2.81GiB

unallocated [unallocated 4.00 MiB — -
Jdev/sde1 fat16 boot 65.00 MiB 40.13 MiB 24.87 MiB bootk, lba
[dev/sde2 ext4 root 848.81 MiB 848.81 MiB 0.00B
unallocated M unallocated 2.81GiB - —

/dev/sde (3.71GiB)

0 operations pending
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T RR M RE

e

i i resize2fs JiiA 1.46.6 MHEHRAR PC &4 (#40 Ubuntu 22.04) JoiERETE Mickledore DA K B
) yocto JiRAS FANEM partup ZA4EL. XA FR resize2fs il T BRIAGEI M FEI AR
KIFAER, BSHE KM .

o FEA AR TR AR SD Rila
o MeFE extd MK SR

Jdev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB) ~

Jdev/sde2 unallocated
848.81 MiB 2.81GiB

unallocated [lunallocated 4.00 MiB — -
Jdev/sde1 fat16 boot 65.00 MiB 40.13 MiB 24.87 MiB bootk, lba
Jdev/sde2 ext4 root 848.81 MiB 848.81 MiB 0.00B
unallocated [llunallocated 2.81GiB — -

0 operations pending
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Resize/Move [dev/sde2

Minimum size: 849 MiB Maximum size: 3727 MiB
Free space preceding (MiB): 0 +
New size (MiB): B49 =
Free space following (MiB):

Align to:

o BERTDMRIETS 2 S sl T2 i A KV

Resize/Move [dev/sde2

Minimum size: 849 MiB Maximum size: 3727 MiB
Free space preceding (MiB): o +
New size (MiB):

Free space following (MiB):

Align to:

>| Resize/Move

o it “Change Size” AN RIHIA
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J/dev/sde - GParted
GParted Edit View Device Partition Help
@« J (B /dev/sde (3.71GiB)

[ ]
I ‘ Jdev/sde2

3.64 GiB

unallocated [ unallocated 4.00 MiB —_ —
/dev/sde1 fat16 boot 65.00 MiB 40.13 MiB 24.87 MiB boot, lba
[dev/sde2 ext4 rookt 3.64 GiB 848.81 MiB 2.81GiB

>l Grow /dev/sde2 from 848.81 MiB to 3.64 GiB

1 operation pending

o BINHEREN, RSO,

o MUAEGR] AR AR X H6F phytec-qt6demo-image-imx95-libra-fpsc-1.wic 5154 ) Hrir, 9% 5 M
He:

host:~$ sudo cp phytec-qt6demo-image-imx95-libra-fpsc-1.wic /mnt/ ; sync
host:~$ umount /mnt

BEE=EITER
o FEA EARTRR B SD Ristar
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J/dev/sde - GParted

GParted Edit View Device Partition Help

[ ] /dev/sde  (3.71GiB) ~

Jdev/sde2 unallocated
848.81 MiB 2.81GiB

unallocated [lunallocated 4.00 MiB — -
/dev/sde1 fat16 boot 65.00 MiB 40.13 MiB 24.87 MiB bootk, lba
[dev/sde2 ext4 root 848.81 MiB 848.81 MiB 0.00B
unallocated [ unallocated 2.81GiB — —

0 operations pending

o PR RIARSECRAR, A5 5" New”:
Create new Partition
Minimum size: 1 MiB Maximum size: 2878 MiB
Free space preceding (MiB): 0 F Create as: Primary Partition
Newsize (MiB): 2878 Partition name:

Free space following (MiB): File system: ext4

Align to: Label:

Cancel

. ):—%';iE‘”Add”
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0 O - 0 L1
- D = D
5] /d d B
Jdev/sde2 New Partition #1
848.81 MiB 2.81GiB
D B B B D D
P 0 & 5
[ D 0

o FREREOATHINEL.
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J/dev/sde - GParted

GParted Edit View Device Partition Help

/dev/sde (3.71GiB) ~

848.81 MiB 2.81GiB

[ ]
I ‘ Jdev/sde2 Jdev/sde3

unallocated [ unallocated 4.00 MiB — —
/dev/sde1 fat16 boot 65.00 MiB 40.13 MiB 24.87 MiB bootk, lba
[dev/sde2 ext4 root 848.81 MiB 848.81 MiB 0.00B
/dev/sde3 extd 2.81GiB 99.89 MiB 2.71GiB

0 operations pending

o FUAEHTTDAREBIT 04 K I phytec-qtbdemo-image-imx95-libra-fpse-1.wic §E5 HFI . AIGH

host:~$ sudo mount /dev/sde3 /mnt
host:~$ sudo cp phytec-qt6demo-image-imx95-libra-fpsc-1.wic /mnt/ ; sync
host:~$ umount /mnt
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CHAPTER 6

ig&#H (DT)

6.1 §r48
DU R SCA IR T804, 36T ARG K SCRY T DAZE Linux kernel SCR{HRE] (https://docs.kernel.

org/devicetree/usage-model.html),

“Open Firmware Device Tree” sfiifRi s (DT) J&—F M THARE IO RIREGHAIE & . A HI,
e HRE RS EREURE A, AERIE RS ZX machine (20T UEF T A 4 i

WSR2 ST BRI — D AER I IR . T B W BiAR sCAO A IT PATE devicetree.org [IRE& M fil
LIDNIE 20

6.2 PHYTEC i.MX 95 BSP & & #ifE
PAREAEE T PHYTEC FCEET i.MX 95 BAZ O it — S5 ]

6.2.1 &L
o Module.dtsi - SCHFEFE A LHAEAZ OB, Bilan PMIC fil RAM,
o Board.dts - 50 dtsi 3. M SoC 1.MX 95 8| H H-7E MUl F iR 25 AL A eI, dts H1.
o Overlay.dtso - HRYAZ OB ATEAELE (10 SPI NAFE PEB-AV-10) RO /85—
YIRE.
FE Linux WM E T, FATHY L.MX 9 P& ik 04T PAXE arch/armé4/boot/dts/freescale/ 33,

6.2.2 iE&## Overlay

WA Overlay J& 7] PATE S I B AR P 03 s i 7 BE. T 9 AR R (ot o XoF FE VRS Hh )
include, overlay i1t % 35 19 R AERL . overlay o 0] DAARHE S b 1 & AR A i 428 F >R a8 B8 2 40 0t
Do WA Overlay 5FAT Linux PIAZ G 1 b i) AU £ SC1— A BCFE - SCfF9% arch/arm64/boot/dts/
freescale/ H1,

imx95-libra-fpsc-1.conf B J{ {4 overlay {44 :
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imx95-libra- rdk-fpsc-1lvds-ph128800t006-zhc01.dtbo
imx95-libra-rdk-fpsc-lvds-etml1010g3dra.dtbo

FPATE linuwx AR iRk 81 i FIT S84 AR overlay BL'E:

[host:~$ dumpimage -1 /boot/fitImage

B FFE u-boot:

u-boot=> load mmc ${mmcdev}:1 ${loadaddr} fitImage
u-boot=> iminfo

Al PATE Linux 5% U-Boot 15 NALE: overlay. overlay 24e5| S WA G WAZMEZ AiAR. BT okW
3R BT M R B B

i%E ${overlays} TE

${overlays} U-Boot IFEASE M & —NUAHS # 73 FREY overlay U513, X288 overlay SCUGHE B ghid 72
R . overlays A8 H) overlay 51| %St &7E FIT 4%+ . 78 $SKERNEL_DEVICETREE X~ Yocto
machine 48 g HEEE ) overlay SCHRFH shds g FIT gifg .

${overlays} 45 B 1] D\ EHHEAE U-Boot MIE F¥EE, AT DAME AN bootenv. txt AEE SCHARY—HB0. 47
YA HAE U-Boot P THECE R overlay 258, W DABCE env set no bootenv 1 , [K24 overlay 75 HJ
RETEB TR AR B . BOAEOL R, ${overlays} AR5k H AT 83305 X1 bootenv. txt . AT
PATEC B 8h B IT Kb B Linux P GIEYNTS €L

target:~$ cat /boot/bootenv.txt
overlays=conf-imx95-libra-rdk-fpsc-peb-eval-01.dtbo#conf-imx95-1libra-rdk-fpsc-1lvds-ph128800t006-zhc0l.dtbo

E%@HTTU\EF‘ SR WRBEA ] ) bootenv. txt Ui, WIPAEIEAE U-Boot EEH 5 overlay A%

%o

u-boot=> setenv overlays conf-imx95-libra-rdk-fpsc-1lvds-ph128800t006-zhc0l.dtbo
u-boot=> printenv overlays
overlays=conf-imx95-libra-rdk-fpsc-1lvds-ph128800t006-zhc0l.dtbo

u-boot=> boot

TR P E LT ${overlays} 485, [FHFFAE bootenv. txt SCf, MIFFZLHE ${no_bootenv} AF:

u-boot=> setenv no_bootenv 1
u-boot=> setenv overlays conf-imx95-libra-rdk-fpsc-1lvds-ph128800t006-zhc0l.dtbo
u-boot=> boot

HEMBEHELZ(EE, #5200 U-boot External Environment subsection of the device tree overlay section.,

FAVEA ${overlays} AR RIATEZATH JCE H SR 4 ARG L . WERAEEE ${overlays} 7B
Fi71) s 1Y overlay, B DAYE U-Boot ¥R overlay 25 & unset, Ff H¥F ${no overlays} A EIXE N 1.

u-boot=> env delete overlays
u-boot=> env set no bootenv 1

R AT bootenv.txt SLLFEESE overlay 22 4M U-Boot 2583 H2% ] overlay, B PAM bootenv.txt
SIS overlay SE XAT, TAEBE no_bootenv,
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AR SoM EE

02 B EmEE MY overlay, PAZERIAZ.OMCRIEREMZEME. @it ) EEPROM 4 (EEPROM
SoM Detection) 52H H BhhnzXt W i) overlay.

BB S S P E AT R BB overlay, 2 U-Boot BB FFALHIZ TR S HIRAS overlay, 1517

[u—boot=> env print fit extensions ]

WEREA A EEPROM $dfs, WA INEAETIAR overlay .
LR shi B s aE A FAZ O Y overlay, R PATE bootloader ¥14% HKf ${no_extensions} AFHiRE N 1

u-boot=> setenv no extensions 1
u-boot=> boot

6.2.3 U-boot JpERIRIE

1 Linux WAZJS 30, SMEBEREE bootenv. txt SCARSCAFF A MMC #5451y boot 43 X edld TFTP &k, %
SCH A W2 AE ${overlays) A8 . XA DAY AN machine 7 Yocto HHE ANF][F) overlay Fit
B PRI NEAE meta-phytec H111 Yocto recipe HY] bootenv H15g X 1 https://git.phytec.de/meta-phytec/
tree/recipes-bsp/bootenv?h=scarthgap

SR DABE B AR X AR R A SR PR B B . (E A X boot My A e T R A A
B, BN ${nfsroot} B ${mmcargs}. FESCHFHE ML XA SHEM . PAMEE R BH FEVE DBl

WERTCHEMBINEIAEE, JBad FER AR SE AT, FHOET A A A R .

6.2.4 7 Linux IMETEXFARER U-boot INFTE
Libubootenv 2 MIFHRH W EFH— N TH, HTAEIFAM linux EBH U-Boot Fl,
LA iy 24T E) U-Boot FRkE:

[target:~$ fw_printenv ]

AT 258 U-Boot 345 :

[target:~$ fw_setenv <variable> <value> ]

7ot
Libubootenv 2 UL B SO AL E IS . BB M IRRE AL B 2 PEE A BHZ S, BOARE LT
i eMMC HffffErsEas &

IR eMMC A #ie Bt ol eMMC 58, libubootenv ¥ J0vE TAE. WV IZIEER /ete/fw_env.
config SO, PAVURD GRAR Al FH A BREEYR
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CHAPTER [

Halshi%

To find out which boards and modules are supported by the release of PHYTEC’s phyCORE-i.MX 95 BSP
described herein, visit our BSP web page and click the corresponding BSP release in the download section.
Here you can find all hardware supported in the columns "Hardware Article Number” and the correct machine
name in the corresponding cell under "Machine Name”.

KT B RACERAF AT S M, Linux WAZERIE T — DI AY B840, B AR AN TR B 20 R 43 2%
BSP (MR CRrf) R0 REHIXTE AT REFEA TR AL . 24 % T Apak B e SO AR, Ak (i
AJ DATHT FR S RS G o 5 BRI TE AR 6 i I AZACRS T AKE W AZ RIS P ) s i (DT) k3, %
12>/ arch/arm64/boot/dts/freescale/*.dts .

Sebr b, B AR Linux WAZ SR EERREZ —, JUHUETE ARM 28 B b o R d 2% HAN Y
RGGots i (SoC) o BN RMGBEIAEBR s (DT) b, M2 TSR . R TE— >l
Tk SR BRI 3k H o (Device Tree Blob, DTB) (2l device tree) .

TP PHYTEC i.MX 95 BSP Sl sr, DA TAEFRATHY i.MX 9 BSP &5zl

PANES M AA T 1 MX 9 V-5 b SCRRROECR AT SO B B RGTUKE ARy . % 7l AR B SR AT
Gl g8

7.1 i.MX 95 S||IEH

% 1.MX 95 Soc WEWFLIMIL M o N TIERFHROR I BEME Y [R] N0 B0 ROT IR (R R AR, 142
LMX 95 5] DAL A N 238 \BiE S e . RUASAAAEVFZ T RERYS 2 B A AL, (H i TR
HA— R AL G BAR AR 10 6. XA 10 RELEROHE, DOSA FPEAURTREZ 1
IVAiB7/p o

HSHEATBEFFI s NXP LMX 95 25 P, PASRECAH S 5 | IAIE FRE I 245 B

IO SA I, U5 T (muxing), SEAEREAR PSR, BEENRLF pinctrl-single BRI 4 YT
fsl,pins, FFEFT5 AL AL

The following is an example of the pin muxing of the lpuart7 device in imx95-phycore-fpsc.dtsi:

41


https://www.phytec.de/bsp-download/?bsp=BSP-Yocto-NXP-i.MX95-ALPHA1

i.MX 95 BSP Manual DRAFT Doc-rev.: imx95-alphal-5-ga490609

pinctrl lpuart7: lpuart7grp {
fsl,pins = <
IMX95 PAD GPIO I037 LPUART7 RX 0x3le  /* UART3_RXD */
IMX95 PAD GPIO I036 LPUART7 TX 0x3le  /* UART3_TXD */

I3

The first part of the string IMX95 PAD_GPIO_I037__ LPUART7_RX names the pad (in this example
IMX95_PAD__ GPIO_I037). The second part of the string (LPUART7_RX) is the desired muxing option
for this pad. The pad setting value (hex value on the right) defines different modes of the pad, for example,
if internal pull resistors are activated or not. In this case, the internal resistors are enabled.

The device tree representation for UART1 pinmuxing: https://github.com/phytec/linux-phytec-imx/tree/
v6.6.52-2.2.0-phy13/arch/arm64/boot /dts/freescale/imx95-phycore-fpsc.dtsi# 1438

7.2 ML

Libra FPSC-i.MX 95 provides three ethernet interfaces. A gigabit Ethernet is provided by our module and
board. Additionally there is a 10Gbit Ethernet. Currently only the one Gigabit Ethernet ports are supported
(ETHO and ETHI).

JT A AR AL — AR ME R Linux M2 55 10, I PAGEA BSD B8 03T g . HE I 2% i il
systemd-networkd SFAFHEREAEEE  AH C AT B E SO W] ATESF AR /1ib/systemd/network/ HgH3RE], PA
KeAE BSP F1ff) meta-ampliphy/recipes-core/systemd/systemd-conf HFH,

IP addresses can be configured within *.network files. The interfaces are configured to static IP as default.
The default IP address and netmask for ethO is:

[ethe: 192.168.3.11/24 ]

To configure ethO to dynamic IP over DHCP, go to /lib/systemd/network/\*-eth0.network and delete the
line:

[Address=192.168.3.11/24 ]

The DT Ethernet setup might be split into two files depending on your hardware configuration: the module
DT and the board-specific DT. The device tree set up for the ethernet where the PHY is populated on
the SoM can be found here: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.0-phy13/arch/
arm64/boot /dts/freescale/imx95-phycore-fpsc.dtsi#L229.

The device tree set up for the ethernet where the PHY is populated on the Libra FPSC can be
found here: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.0-phy13/arch/arm64 /boot /dts/
freescale/imx95-libra-rdk-fpsc.dts#L109.

7.2.1 MERE
U-boot M4EIFIE
o YE bootloader HirHk DA W15 - :

[u—boot=> printenv ipaddr serverip netmask J

o TEWFEMNLKE N IP 192.168.3.10 F17 MY 255.255.255.0 ML T, FF &MY iZ & 1] :

{u-boot=> printenv ipaddr serverip netmask ’

ipaddr=192.168.3.11
(5 F7D)
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(B2 1TT)
serverip=192.168.3.10
netmask=255.225.255.0

o QISR IRTEEEA AT T :

[u-boot=> setenv <parameter> <value> }

<parameter> [V i%42 ipaddr. netmask. gatewayip B serverip f—1~. <value> Y2 TS 501
W
o RIS R H BRI . BRI ST R :

[u—boot:> saveenv ]

TEX B, B nTpARF TP itk s DHCP, AN @ (i #AS IP Mk
o it

[u—boot=> setenv ip dhcp ]

o % TFTP Fl NFS fJEit. Bunl AUIT PR :

[u—boot=> setenv nfsroot /home/user/nfssrc J

R, XEEHRH S50 bootloader [HE

AN

% nfsroot I netargs E#FH2E & A DA U-boot SMFIATEEHIMAEL. X T M2%)/53h, AMEBEREEREE
tftp fnzk. BN, 3EYE bootenv.txt M AFHIXE nfsroot A8 H, H1F tftproot H & :
[nfsr00t=/home/user/nfssrc ]

TAAETF R A BORIE L WRERE, U-boot SMISSRHER T4 ipaddr 5 serveraddr S RERYAE R
PR, B AL AR SRS ER B2 BT A RS2

[SEEATESS 2
o TEIT RS ethO B RAKIMBLE :

-

target:~$ ip -statistics address show eth@

2: ethO: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 qdisc mq state UP group default qlen 1000
link/ether 50:2d:f4:19:d6:33 brd ff:ff:ff:ff:ff:ff
RX: bytes packets errors dropped missed mcast

0 0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
0 0 0 0 0 0

o IRIA%E ethO AYPCE:

[target:~$ ip address add 192.168.3.11/24 dev eth0 ]
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7.3 SD/MMC |

% 1 MX 95 SCRF—M T SD RAHI MMC RGO, AR linw il IS B . LB AT DA HAIAT s
R

s
BB AR IR . R, S PRAE B A USRI A B e . X RES S EHR R R

A SD/MMC KI5, PIRRRHE/dev d1AE ORI B4 1T o SEBEREA WA AL/ dev/mmeblic] B9 017
. SD/MMC R4 bR R

[/dev/mmcblk1p<Y> ]

<Y> MR RGT, ML ITIRTTR, B RENZRAE IR KA. 70 T DARE AT A 2R 2 S R Gt Ay
Ak, I E A ALMRHET A TALBE, Bildn, TPAGE] mount Al umount iy 84773 X HE A HI 2 .

TS

X KB T M BOK SD RESARI XK ER (KT “Ba") . WREATRE, WENEER
— ARG CRUT “BEE”) . FERXFER T, SR /dev/mmeblkl AT MR, +
A VART 57 K.

DT configuration for the MMC (SD card slot) interface can be found here: https://github.com/phytec/
linux-phytec-imx/tree/v6.6.52-2.2.0-phy13/arch /arm64 /boot /dts/freescale/imx95-phycore-fpsc.dtsi#L632

DT configuration for the eMMC interface can be found here: https://github.com/phytec/linux-phytec-imx/
tree/v6.6.52-2.2.0-phy13/arch/arm64/boot /dts/freescale /imx95-phycore-fpsc.dtsi#L619

7.4 e.MMC Devices

PHYTEC modules like phyCORE-i.MX 95 are populated with an e MMC memory chip as the main storage.
e.MMC devices contain raw Multi-Level Cells (MLC) or Triple-Level Cells (TLC) combined with a memory
controller that handles ECC and wear leveling. They are connected via an SD/MMC interface to the i.MX
95 and are represented as block devices in the Linux kernel like SD cards, flash drives, or hard disks.

The electric and protocol specifications are provided by JEDEC (https://www.jedec.org/
standards-documents/technology-focus-areas/flash-memory-ssds-ufs-emmc/e-mme).  The e MMC manu-
facturer’s datasheet is relatively short and meant to be read together with the supported version of the
JEDEC e.MMC standard.

PHYTEC currently utilizes the e. MMC chips with JEDEC Version 5.0 and 5.1

7.4.1 'R CSD HHE2E

e.MMC devices have an extensive amount of extra information and settings that are available via the Ex-
tended CSD registers. For a detailed list of the registers, see manufacturer datasheets and the JEDEC
standard.

1E Linux H F2s[E &0 AR 37 e

[target:~$ mmc extcsd read /dev/mmcblk0 J

(GRS E ek

i) svis 44
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Extended CSD rev 1.7 (MMC 5.0)

Card Supported Command sets [S CMD SET: 0x01]
[...]

7.4.2 {ERE AR (BKOPS)

In contrast to raw NAND Flash, an e MMC device contains a Flash Transfer Layer (FTL) that handles
the wear leveling, block management, and ECC of the raw MLC or TLC. This requires some maintenance
tasks (for example erasing unused blocks) that are performed regularly. These tasks are called Background
Operations (BKOPS).

BOAFOLT (BukTEBR), EEHRETRSENIT, WAL, MRS R KR ).

The JEDEC Standard has specified a method since version v4.41 that the host can issue BKOPS manually.
See the JEDEC Standard chapter Background Operations and the description of registers BKOPS__EN (Reg:
163) and BKOPS_START (Reg: 164) in the e MMC datasheet for more details.

A fi4r BKOPS_EN (Zff#k: 163) Wi MANUAL_EN ({7 0) M X:
o {H 0: FHALETFaIfl% BKOPS. #45 AMEESZ 5.
o fH 10 FHLFTEhfA BKOPS, Y EHAITRAEER, B4 Amiik BKOPS.

The mechanism to issue background operations has been implemented in the Linux kernel since v3.7. You
only have to enable BKOPS__EN on the e. MMC device (see below for details).

JEDEC FpifE v5.1 5T —Fgiiy B 3 BKOPS JifE. B EHLREW & Wk 5 6 8fF, HoBsTE s
& A 3lH3 BKOPS (12 IL3rfr4t BKOPS_EN (Zfffds: 163) H{i AUTO_EN ff§id).

o WA BKOPS EN RECWE, Wi

[target:~$ mmc extcsd read /dev/mmcblk0 | grep BKOPS EN

s, piln:

Enable background operations handshake [BKOPS EN]: 0x01
#0R
Enable background operations handshake [BKOPS EN]: 0x00

fE 0x00 %78 BKOPS EN #88H, a5 AMEREZ 22 . {6 0x01 3/ BKOPS_EN g5, +
HURFAN I AL I 5 B

o WAl BKOPS EN:

-

target:~$ target:~$ mmc --help

[...]
mmc bkops en <auto|manual> <device>
Enable the eMMC BKOPS feature on <device>.
The auto (AUTO EN) setting is only supported on eMMC 5.0 or newer.
Setting auto won't have any effect if manual is set.
NOTE! Setting manual (MANUAL EN) is one-time programmable (unreversible) change.

o FE BKOPS EN {7, #HH4T:

[target:~$ mmc bkops en manual /dev/mmcblkO
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o N THIBSETICEERCE BN A 3k BKOPS, ek AL

[target:~$ poweroff

IV
BKOPS_EN fiijg—IRPEngifery, Joikiki .

7.43 O[FEBEAN

A RPN R A ] FE S A LT :
L XA~ eMMC #5045 /20 K AT EEE A D55
2. BRERAEES AT

IS

Do not confuse e. MMC partitions with partitions of a DOS, MBR, or GPT partition table (see the
previous section).

The first Reliable Write option is mostly already enabled on the e MMCs mounted on the phyCORE-i.MX
95 SoMs. To check this on the running target:

target:~$ mmc extcsd read /dev/mmcblk0 | grep -A 5 WR REL _SET
Write reliability setting register [WR REL SET]: Ox1f
user area: the device protects existing data if a power failure occurs during a write o
peration
partition 1: the device protects existing data if a power failure occurs during a write
operation
partition 2: the device protects existing data if a power failure occurs during a write
operation
partition 3: the device protects existing data if a power failure occurs during a write
operation
partition 4: the device protects existing data if a power failure occurs during a write
operation
Device supports writing EXT_CSD WR REL SET
Device supports the enhanced def. of reliable write

WERECOABA H A, AIPAE mme THFAE:

target:~$ mmc --help

[...]
mmc write reliability set <-y|-n|-c> <partition> <device>
Enable write reliability per partition for the <device>.
Dry-run only unless -y or -c is passed.
Use -c if more partitioning settings are still to come.
NOTE! This is a one-time programmable (unreversible) change.

B AEE AR 24 CMD23 1l B (7 Reliable Write Request parameter (W55 AERKSE) ({7
31). HNEA v3.0 #2, SCHERG (B0 extd A H ) FUH P aSE N R (40 fdisk /940X 3%) Sid
WAZ(E AT S B H6E. 7E Linux NAZEAE S, E#laliid REQ META #EFARH,
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gk M HEEGETT data=journal ) extd SCPFRGAEWTHTT UL T @4/ SCPFRGUR A W] DALERT L 51K
RS, (AEWTE RN S AREIR T RES B ERIEOLT, #n] AR S RS IEF RS, N T
B DR RE PP SCPFRY IR B PRAT I AR BT R G AR fdatasyne B fsyne,

7.4.4 HEE extd RILHRFERIK/

When flashing the sdcard image to e. MMC the ext4 root partition is not extended to the end of the e MMC.
parted can be used to expand the root partition. The example works for any block device such as e MMC,
SD card, or hard disk.

IR E T e PN

[target:~$ parted /dev/mmcblk0@ print

o FHAE:

r

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk@: 7617MB

Sect[ 1799.850385] mmcblk0: pl p2

or size (logical/physical): 512B/512B
Partition Table: msdos

Disk Flags:
Number Start End Size Type File system Flags

1 4194kB 72.4MB 68.2MB primary fatlé boot, lba
2 72.4MB 537MB 465MB primary ext4

L

o (] parted F53C1F ARG IR A S KR/

-
target:~$ parted /dev/mmcblk@® resizepart 2 100%
Information: You may need to update /etc/fstab.

target:~$ parted /dev/mmcblk@® print

Model: MMC Q2J55L (sd/mmc)

Disk /dev/mmcblk0: 7617MB

Sector size (logical/physical): 512[ 1974.191657] mmcblk0: pl p2

B/512B
Partition Table: msdos
Disk Flags:
Number Start End Size Type File system Flags
1 4194kB 72.4MB 68.2MB primary fatl6 boot, lba
2 72.4MB 7617MB 7545MB primary ext4

o BESCRRGEPEEAH S KN

target:~$ resize2fs /dev/mmcblk0Op2

resize2fs 1.46.1 (9-Feb-2021)

Filesystem at /dev/mmcblk@p2 is mounted on /; on-line resizing required
[ 131.609512] EXT4-fs (mmcblkOp2): resizing filesystem

from 454136 to 7367680 blocks

old desc blocks = 4, new desc blocks = 57

[ 131.970278] EXT4-fs (mmcblkOp2): resized filesystem to 7367680

The filesystem on /dev/mmcblkOp2 is now 7367680 (1lk) blocks long

TESCAT RGBS ] DA IR . BB AT LA SD RF8it, SR eMMC 2y PORHE KRB SCHE 2
GRS
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7.4.5 A SLC #EX

e.MMC devices use MLC or TLC (https://en.wikipedia.org/wiki/Multi-level cell) to store the data. Com-
pared with SLC used in NAND Flash, MLC or TLC have lower reliability and a higher error rate at lower
costs.

TSRS ST A R0, DA ATy SLC MRS SLC BGR. B R THISIRIE, 8
P JEDEC FRHETT I, IO R — MESHIIL I, JEDEC M ALE AR IR 0 S I
RRIE, Bt R A A FE . W FIOE (Micron) 54, RESRIBIENLR | ATEdE, (RALHF AT REAE.

o
TER & BRI G R m Iy, BT B gk

PAR BRI T andn] J3 FH i JE vk
o First obtain the current size of the e. MMC device with:

[target:~$ parted -m /dev/mmcblk@® unit B print

PRAFUCE

BYT;
{/dev/mmcblk@:636527575048:sd/mmc:512:512:unkn0wn:MMC S0J58X:;

WRETIL, RSN 63652757504 F35 = 60704 MiB,
o FURIUS At SLC ARG HR & RN, T

[target:~$ mmc extcsd read /dev/mmcblk0 | grep ENH SIZE MULT -A 1 ]

pE

Max Enhanced Area Size [MAX ENH SIZE MULT]: 0x000764
i.e. 3719168 KiB

Enhanced User Data Area Size [ENH SIZE MULT]: 0x000000
i.e. 0 KiB

X B K/ ME 3719168 KiB = 3632 MiB.
o BUE, BTLLEE A AT A N A A B E IR R, Bl 3719168 KiB:

[target:~$ mmc enh area set -y 0 3719168 /dev/mmcblkO J

REEIEE

Done setting ENH USR area on /dev/mmcblk0

setting OTP PARTITION SETTING COMPLETED!

Setting OTP PARTITION SETTING_ COMPLETED on /dev/mmcblk® SUCCESS

Device power cycle needed for settings to take effect.

Confirm that PARTITION SETTING COMPLETED bit is set using 'extcsd read' after power cycle

o HTHIRFBCECAER, HXHRS:

[target:~$ poweroff ]

FHHEAT N IR AR B T IR .
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e 4, ¥ ENH SIZE MULT ffl, &0 3719168 KiB:

[target:~$ mmc extcsd read /dev/mmcblk0 | grep ENH SIZE MULT -A 1 J

KNVAZZEE

Max Enhanced Area Size [MAX ENH SIZE MULT]: 0x000764
i.e. 3719168 KiB

Enhanced User Data Area Size [ENH SIZE MULT]: 0x000764
i.e. 3719168 KiB

L

o T, KRR/

-

target:~$ parted -m /dev/mmcblk0® unit B print

BYT;

/dev/mmcb1k0:31742492672B:sd/mmc:512:512:unknown:MMC S0J58X: ;
.

7.4.6 ERIEE

It is possible to erase the e MMC device directly rather than overwriting it with zeros. The e MMC block
management algorithm will erase the underlying MLC or TLC or mark these blocks as discard. The data
on the device is lost and will be read back as zeros.

« SD REBIEHNIT:

[target:~$ blkdiscard -f --secure /dev/mmcblk0 ]

BT —secure BfRATOTE eMMC WABRIIARZ AT 25 R £ (1) EIRH TS, 24 eMMC i
For A B A RO 7y DX R A - B

U2
[target:~$ dd if=/dev/zero of=/dev/mmcblk® conv=fsync ]

MRS LA FER, HXD AT RS ESIIME, H HFE R E KA e !

7.4.7 ee MMC Boot Partitions

An e MMC device contains four different hardware partitions: user, bootl, boot2, and rpmb.

The user partition is called the User Data Area in the JEDEC standard and is the main storage partition.
The partitions bootl and boot2 can be used to host the bootloader and are more reliable. Which partition
the i.MX 95 uses to load the bootloader is controlled by the boot configuration of the e MMC device. The
partition rpmb is a small partition and can only be accessed via a trusted mechanism.

Ak, User 43 IXAJ PAZR R IOAS B 2 LA— M i@ 4 DX XTI AR R TEAR U s B . AR S
5B, W& JEDEC fRifEsf 7.2 2 RKATHL,

U522
Do not confuse e. MMC partitions with partitions of a DOS, MBR, or GPT partition table.

The current PHYTEC BSP does not use the extra partitioning feature of e MMC devices. The U-Boot is
flashed at the beginning of the user partition. The U-Boot environment is placed at a fixed location after the
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U-Boot. An MBR partition table is used to create two partitions, a FAT32 boot, and ext4 rootfs partition.
They are located right after the U-Boot and the U-Boot environment. The FAT32 boot partition contains
the kernel and device tree.

With e MMC flash storage it is possible to use the dedicated boot partitions for redundantly storing the
bootloader. The Bootloader environment still resides in the user area before the first partition. The user
area also still contains the bootloader which the image first shipped during its initialization process. Below
is an example, to flash the bootloader to one of the two boot partitions and switch the boot device via
userspace commands.

B AP
TEEHL LB

[host:~$ scp <bootloader> root@192.168.3.11:/tmp/

)

The partitions bootl and boot2 are read-only by default. To write to them from user space, you have to
disable force ro in the sysfs.

To manually write the bootloader to the e MMC boot partitions, first disable the write protection:

target:~$ echo 0 > /sys/block/mmcblk@boot0/force ro
target:~$ echo 0 > /sys/block/mmcblk@bootl/force ro

Write the bootloader to the e MMC boot partitions:

target:~$ dd if=/tmp/<bootloader> of=/dev/mmcblkOboot0
target:~$ dd if=/tmp/<bootloader> of=/dev/mmcblkObootl

THE .MX 95 SoC i :

SoC User X {E#EE Boot X EEE eMMC %%
iMX 95 32 kiB 0 kiB /dev/mmcblk0

After that set the boot partition from user space using the mmc tool:

(T boot0’) :

[target:~$ mmc bootpart enable 1 0 /dev/mmcblk0

(X} Fboot1’):

[target:~$ mmc bootpart enable 2 0 /dev/mmcblk0

To disable booting from the e MMC boot partitions simply enter the following command:

[target:~$ mmc bootpart enable 0 0 /dev/mmcblk0

To explicitly enable booting from the e. MMC user area, run:

[target:~$ mmc bootpart enable 7 0 /dev/mmcblk0
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7.5 GPIOs

Libra FPSC B —HE [ TH T GPIO W5, X5 M E B ERS iMX 95 51, 4%k GPIO. &
I PAEEAE Linux i Pasfa i . ARBREEH GPTIO 41480 5 4~ GPIO 41 (GPIO1 -GPIO5), 44
HAE4S 32 4 GPIO, gpiochip0. gpiochip32. gpiochip64. gpiochip96 Fll gpiochip128 ZiXLEPy#T i. MX 95

GPIO 4 GPIO1 -GPIO5 1 sysfs iR

GPIO #itRiHH GPIO<X> <Y> (fil4n: GPIO5 _07). <X> 7~ GPIO Bank, M 1314 5, i <Y>

F781% Bank N GPIO. <Y> M 0 3143 31 (44 bank £ 32 4~ GPIO).

HHZ, Linux PG> RECR MR R G H A /T GPIO, T IERECF Y AR

[Linux GPIO number: <N> = (<X> - 1) * 32 + <Y>

)

M P2 Ali I GPIO K] libgpiod, B4R T —MEMTH, MAT 5 Linux GPIO FABFHITRH.

PAF i — e T H 4 VAR B -
o RIS A A gpiochips:

target:~$ gpiodetect

gpiochip0® [30200000.gpio] (32 lines)
gpiochipl [30210000.gpio] (32 lines)
gpiochip2 [30220000.gpio] (32 lines)
gpiochip3 [30230000.gpio] (32 lines)
gpiochip4 [30240000.gpio]l (32 lines)

o W/RKT gpiochips HEANEE, WFENTAFR. consumer, Ty, {ESRREHI N Hag:

[target:~$ gpioinfo -c gpiochip@

o B2HL GPIO W (BN gpiochipO ) GPIO 20):

[target:~$ gpioget -c gpiochip@ 20

¥ gpiochip0 [ GPIO 20 [{EIRE N 0 IR T H:

[target:~$ gpioset -z -c gpiochip® 20=0

« gpioset FHE I SCA IR T AT RERY LI :

(

target:~$ gpioset --help
Usage: gpioset [OPTIONS] <line=value>...

Set values of GPIO lines.
Lines are specified by name, or optionally by offset if the chip option
is provided.

Values may be '1' or '0', or equivalently 'active'/'inactive' or 'on'/'off"'.

The line output state is maintained until the process exits, but after that
is not guaranteed.

Options:
- -banner display a banner on successful startup
-b, --bias <bias> specify the line bias
Possible values: 'pull-down', ‘'pull-up', 'disabled'.
(default is to leave bias unchanged)
--by-name treat lines as names even if they would parse as an offset
(BT )
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(#: 110)
-c, --chip <chip> restrict scope to a particular chip
-C, --consumer <name> consumer name applied to requested lines (default is 'gpioset')
-d, --drive <drive> specify the line drive mode

Possible values: 'push-pull', 'open-drain', 'open-source'.
(default is 'push-pull')

-h, --help display this help and exit
-1, --active-low treat the line as active low
-p, --hold-period <period>

the minimum time period to hold lines at the requested values
-s, --strict abort if requested line names are not unique
-t, --toggle <period>[,period]...
toggle the line(s) after the specified period(s)
If the last period is non-zero then the sequence repeats.
--unquoted don't quote line names
-v, --version output version information and exit
-z, --daemonize set values then detach from the controlling terminal

Chips:
A GPIO chip may be identified by number, name, or path.
e.g. '0', 'gpiochip0', and '/dev/gpiochip@' all refer to the same chip.

Periods:
Periods are taken as milliseconds unless units are specified. e.g. 1Ous.
Supported units are 's', 'ms', and 'us'.

*Note*

The state of a GPIO line controlled over the character device reverts to default

when the last process referencing the file descriptor representing the device file exits.
This means that it's wrong to run gpioset, have it exit and expect the line to continue
being driven high or low. It may happen if given pin is floating but it must be interpreted
as undefined behavior.

i
Al

K28 GPIO T4 fE. EMMRA GPIO ZHl, W% 7 Bl s i A0, PABRfR % 10
RPCHABIIEE (5 ] -

_[™Q

7.5.1 @it sysfs ij5ia GPIO

1%

He
=]

Wit sysfs i GPIO B2t T, Ff 12 UE ] libgpiod.

RN OL N AT SCRRE T sysfs i) GPIO. A FaIifE NALRC E e ] CONFIG_GPIO_SYSFS J5 A g S HF. %
Z£ menuconfig H1{#i CONFIG _GPIO SYSFS HJ UL, WAJM 1 4E /3 LT CONFIG EXPERT .

You can also add this option for example to the defconfig you use in arch/armé64/configs/ in the linux kernel
sources. For our NXP based releases, this could be for example imx9 phytec_ defconfig:

CONFIG_EXPERT=y
CONFIG_GPIO SYSFS=y
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AT DA AN config FBL. A XIEEIE R, S IATH Yocto Reference Manual,

7.6 12C 2%k

% 1.MX 95 5 242 T SFFRERH) I°C Bitk, PHYTEC ffefit FiFZ AR PC B4, XLidiE
FF LMX 95 ) PC i, AT7HiA T HAT Libra FPSC A4 —28 T°C B i BEAR SR () S e
# (DT) m.

i2c MBLAMTT RS —2URE, AN iR, T IRER LR, ALSIIERICE, 4% scl-gpios Ml
sda-gpios, XL T REIKI 1w 5 T .

General I?C bus configuration from SoM (e.g. imx95-phycore-fpsc.dtsi): https://github.com/phytec/
linux-phytec-imx/tree/v6.6.52-2.2.0-phy13/arch /arm64 /boot /dts/freescale /imx95-phycore-fpsc.dtsi#L117

General I?C bus configuration from carrierboard (e.g. imx95-libra-rdk-fpsc.dts) https://github.com/phytec/
linux-phytec-imx/tree/v6.6.52-2.2.0-phy13 /arch /arm64 /boot /dts/freescale /imx95-libra-rdk-fpsc.dts#L166

7.7 EEPROM

The system features three I2C EEPROM devices distributed across the SoM and carrier board:
On the phyCORE-1.MX 95 SoM:
o Board Detection EEPROM (write-protected)
— Bus: 12C-0
— Address: 0x51
— Purpose: Factory configuration for board identification
e User EEPROM
— Bus: 12C-0
— Address: 0x50
— Purpose: Available for user applications

Device Tree Reference for SoM EEPROMs: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.
0-phy13/arch/arm64/boot /dts/freescale/imx95-phycore-fpsc.dtsi#L125

And on the Libra FPSC carrier board:
e Board Detection EEPROM
— Bus: 12C4
— Address: 0x51
— Purpose: Reserved for carrier board identification

Device Tree Reference for Carrier Board: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.
0-phy13/arch/arm64/boot /dts/freescale/imx95-libra-rdk-fpsc.dts#L231

7.8 RTC

RTC wpAiEid /dev/rtc* §Jili). T PHYTEC fulifiA 24> RTC, HLATEESH 24 RTC & 3cft.
o BHRE| RTC Bearafr, A DA R 77 AU sysfs 26 -
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[target:~$ cat /sys/class/rtc/rtc*/name

o B, VRRFARE:

rtc-rv3028 0-0052
snvs_rtc 30370000.snvs:snvs-rtc-1p

IS

A5 T Ser el (RTC), f3EdE 2C #:01 RTC. WRAEAER &R} /aliases 56 H , Linux £
XA H A RTC %45 1D,

H YA T AT DAL hwelock THAN date iy BEAT #2278 H AR EBCE R 241 H YA E -

target:~$ date
Thu Jan 1 00:01:26 UTC 1970

1 H Wy S sk H AT ). H A PAPA S A BEE ) 7YYYY-MM-DD hhimm:ss (+[-)hhmmm”:

target:~$ date -s "2022-03-02 11:15:00 +0160"
Wed Mar 2 10:15:00 UTC 2022

ik
BRI X (FERR Bl +0100) ATBESA BFAIH

1 date iy A BRSNS (RTC) AYMFEA HT, RO RIRATE S IT A, XS H R 29 2=
Fo BHA RTC, FATFHEM hwclock fird. (] hwelock T HAFYUHTHY H AN (@i date iy
) HA RTC, RIFEEIFAMMEEEECZ A E M HE] RTC L

target:~$ hwclock -w
target:~$ reboot

target:~$ date
Wed Mar 2 10:34:06 UTC 2022

ZEMNSERF IR (RTC) BB ARG A H Y, 6 -

target:~$ date

Thu Jan 1 01:00:02 UTC 1970
target:~$ hwclock -s
target:~$ date

Wed Mar 2 10:45:01 UTC 2022

7.8.1 RTC mifg alarm

ATDAMSEIS B (RTC) %y P T AR R 58 . 26U Unix Z25cifE), BIE 1970 4F 1 ] 1 H UTC
FRAKRIIFNE . ZAENHGES] RAM REEHY 4 20 Phe il 258, THRA
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target:~$ echo "+240" > /sys/class/rtc/rtcO/wakealarm
target:~$ echo mem > /sys/power/state

ik
PNEME alarm WFERFEE B AR T — 0480, PIOA alarm THEEA AP

7.8.2 RTC &%
ScEHER (RTC) HA—Leahfl, AIDAGHIE hwelock T HGEATIEIURIRE .
o JRATAT AR A F Aratiets RTC 3 myshae:

target:~$ hwclock --param-get features
The RTC parameter 0x0 is set to 0x71.

RXAMELR & SAE N R UEAT T 9, AR E SO

#define RTC_FEATURE_ALARM

#define RTC_FEATURE ALARM RES MINUTE
#define RTC_FEATURE NEED WEEK DAY
#define RTC_FEATURE ALARM RES 2S
#define RTC_FEATURE UPDATE INTERRUPT
#define RTC_FEATURE CORRECTION

#define RTC_FEATURE BACKUP SWITCH MODE
#define RTC_FEATURE ALARM WAKEUP ONLY
#define RTC_FEATURE CNT

0 NO U WNBHO

.

FATH AE S AT 7 kA RTC BSM (Backup Switchover Mode #5- Uiz, ) :

target:~$ hwclock --param-get bsm
The RTC parameter 0x2 is set to Ox1.

o FRATVT DAL AT A i E RTC BSM:

target:~$ hwclock --param-set bsm=0x2
The RTC parameter 0x2 will be set to 0x2.
.

BSM i€ S -

(#define RTC_BSM_DISABLED
#define RTC_BSM DIRECT
#define RTC_BSM_LEVEL
#define RTC_BSM STANDBY

w N =B O

.

MY

% BSM B B8 DSM 8 LSM, PAEYERTLA L IER AT FHIE, RTC w] DAY 3 45 ) HEL I
WA RV-3028 RTC ) Datasheet, DATf# LSM (HLP-UI) Ml DSM (B D) X
PN X AR

DT representation for I2C RTCs: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.0-phy13/
arch/arm64/boot /dts/freescale /imx95-phycore-fpsc.dtsi#L139
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And the addions on the carrierboard: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.
0-phy13/arch/arm64/boot/dts/freescale/imx95-libra-rdk-fpsc.dts#1.292

7.9 USB EizHlz§

1L.MX 95 SoC [ USB il 7 AR 1 R ML B s 4R 1 7 — ARy oy 58, L8 USB B2
IR e, e BEnT ik 4 Gbit/s (BIREE'SS’). USB T REEEA MM USB ffilds. X4
HilZ#RREAZ 112 USBDevice 5 USB Host i/l & MMZLHERE]—4 USB 3.0 Yz (PHY).

BSP i RAREER S (i) A, Hihs USB M08 WS AR P o0 R 5 S A% B & P S
Mo BT udev, PR EREMIF A PAGME 1) ID, FFAPAAE /dev/disk/by-id Hi4kH], X8 ID Af
PATE /etc/fstab H T ARy SNHERA R USB 77 fifiie &

DT representation for USB Host: https://github.com/phytec/linux-phytec-imx/tree/v6.6.52-2.2.0-phy13/
arch/arm64/boot /dts/freescale/imx95-libra-rdk-fpsc.dts#L383

7.10 85

7.10.1 #i%i5 Gstreamer

SUNEOUT, BSP 283 7 — ARG, #Ae0 /usr/share/qtphy/videos/ . PTVABERILAT i 2 —FFha oL
PR

[target:~$ gst-launch-1.0 playbin uri=file:///usr/share/qtphy/videos/caminandes 3 1lamigos 720p vp9.webm }
o HH:
target:~$ gst-launch-1.0 -v filesrc location=/usr/share/qtphy/videos/caminandes 3 llamigos 720p vp9.webm !, ’
—decodebin name=decoder decoder. ! videoconvert ! waylandsink
o HiH:

[target:~$ gst-play-1.0 /usr/share/qtphy/videos/caminandes 3 llamigos 720p vp9.webm --videosink waylandsink ]

7.11 §iR

The Libra FPSC supports up to 3 different display outputs. The following table shows the required extensions
and devicetree overlays for the different interfaces. For the alpha release, we have included overlays for two
different LVDS displays. These displays are edt,etml11010g3dra or powertip,ph128800t006-zhc0l. The name
can be found on the back of the display.

ik
Currently only LVDSO0 (onboard LVDS) is supported

#0O TR R &M overlay

LVDSO Libra imx95-libra-rdk-fpsc-lvds-etml1010g3dra.dtbo imx95-libra-rdk-fpsc-lvds-
FPSC ph128800t006-zhc01.dtbo
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#/Ik
o FEFEL Weston HijtHi, &0 PRE00 H tAH PR .
 LVDSO (/] PEB-AV-10 §" %) #il LVDSL (##) ARERIN 6 -

The default interface is LVDS0 (onboard LVDS).

ik

I RIS R R EE R LVDS 119 LCD R R $2 74.25MHz (SCHAM) » ARG 2 A
TEMTR, HR SR B APt — 2 R )«

7.11.1 Weston fit&
A7k Weston IERfA /R, FEHITIEMOEE . XIFE/ ete/xdg/weston/weston.ini H15¢ .

g —EREE
In our BSP, the default Weston output is set to LVDS-1 (onboard LVDS).

[output]
name=LVDS-1
mode=preferred

7.11.2 Qt Demo

{11} phytec-qt6demo-image I, Weston 2AEHEINHZN. FATHY Qt6 DEMO M4 N “qtphy”, W
AL AT 7 A

[target:~$ systemctl stop qtphy

o BHPIHG Demo, iHizfT:

[target:~$ systemctl start qtphy

o ZEH Demo W HZNHD, WiEtT:

[target:~$ systemctl disable qtphy

o« ZEM Demo WY HBNHZN, WHiztT:

[target:~$ systemctl enable qtphy

o Weston A DA DA =0k

[target:~$ systemctl stop weston

ik
TE XM Weston Z I, W56 XK M Qt Demo.
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7.11.3 FiiEH

W LCD ##:8] PHYTEC JF i, WIPAM Linux WAZRY sysfs 8 D20 R g al i
JEB A AT ATE S /sys /class /backlight & ] o ORI SCIEHF i H 5 AR ] A Al 756

ik
— ¥ BB £ BoRIT K MAE /sys/class/backlight 2465 H. el backlightO #1 backlight1

o BN, BERBURR GO (max_brightness), 4T

[target:~$ cat /sys/class/backlight/backlight/max_brightness ]

BRI EETEERZ 0 3] <max_ brightness>,
o TURBUCMRISEEGON, A

[target:~$ cat /sys/class/backlight/backlight/brightness ]

o B AT brightness DA BB JE

[target:~$ echo 0 > /sys/class/backlight/backlight/brightness ]

B, KHHE.
A XA XHEN X, 3 W https://www.kernel.org/doc/Documentation/ABI/stable/

sysfs-class-backlight

Device tree description of LVDS-0 can be found here: https://github.com/phytec/linux-phytec-imx/tree/
v6.6.52-2.2.0-phy13/arch/arm64/boot /dts/freescale /imx95-libra-rdk-fpsc-1vds.dtsi#L35

7.12 HFEEE

7.12.1 CPU i RZEiFY

L. MX 95 SoC Hif) CPU BB THBE MM A A R . X TAEATE CPU KA mBPEREm 528 Ty JHE
AN “BhSEEAARIAE” (DVEFS). i.MX 95 BSP S DVFS Jjfig. Linux NERHET—4
DVFS He2¢, a4 CPU oL B/ Nl KR A — N B HGE AT governor. MRAEREIY 1.MX 9
RS, SRR AR

I

/4 DVFS SN 44> CPU LR BE THIRECE, H—4 CPU BLHIIRE R 2 H AL CPU #
Lo HIt, B CPU BROLIRAI MR DVES &, S0 DVES SE 2 AR .

o BORBULHESNE, WA

[target:~$ cat /sys/devices/system/cpu/cpu@/cpufreq/scaling available frequencies J

Bil4n i.MX 8MPlus CPU, fxmAlis%) 1.6 GHz, WIZ5HFGE:

[1200000 1600000 ]

o B ETRIR A
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[target:~$ cat /sys/devices/system/cpu/cpu@/cpufreq/scaling cur_ freq ]

governor AT A0 H bR B ShPERH LM P
o B FTA I governor, FEFIDATN Aird-:

[target:~$ cat /sys/devices/system/cpu/cpu@/cpufreq/scaling available governors ]
GERLR
[conservative ondemand userspace powersave performance schedutil ]

« conservative governor 55 ondemand governor JEFALL. H2BRITNE AR, B W (RS
CPU #JZ, MiAtE CPU A AEfn 7 2k i ik B bk 3 dse K

o ondemand (FKIA) MHIEYUHI RS FRLEW AER CPU BLOHIRZ MY, 24 RE AEB I RHE (I
ERAfER CPU LR,

o powersave IGAEFERAKAY CPU AZL4I%.
» performance (23 =) CPU BLLJiR.

« userspace DA root B4 I H P H P as RN RR P B AR (B, S 1600000) o fi
A

o HAEIHHIY governor, THHIA:

[target:~$ cat /sys/devices/system/cpu/cpu@/cpufreq/scaling governor ]
GG e EEI R
[ondemand ]

o UM —A> governor (BI4N, userspace) I VAL AT IS8

[target:~$ echo userspace > /sys/devices/system/cpu/cpu@/cpufreq/scaling governor ]

o BUEARATABCE IR :

[target:~$ echo 1600000 > /sys/devices/system/cpu/cpu@/cpufreq/scaling setspeed ]

f X governor [HEELN(E R, S5 Linux WA E S Linux NAZSCEY, #42°H Documentation/
admin-guide/pm/cpufreq.rst .
7.12.2 CPU &L EH

% 1.MX 95 SoC i i ER[AG LML B Lo B8N, % 1 MX 95 A7 4 4> ARM #l, W] PATEZATI B
WSINEEIPNER

o WEBRGTHIA L, WHIAT

[target:~$ ls /sys/devices/system/cpu -1 J

o XKFEIN, Bilhn:

{cpu@ cpul  cpu2 cpu3 cpufreq
[...]

X ARG AP L. BOATEOLT . R ITA T OEBUR T, ARG iR fE .
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o BERMIRA, Wi

[target:~$ echo 0 > /sys/devices/system/cpu/cpu3/online

fERBIN, BeR 2

[[ 110.505012] psci: CPU3 killed

ARG KA, 9 B0 EATZEHHME TR
o BEATLAGEH] top fiy &AL LAIIERR 1 AR G -

[target:~$ htop

o WEFEAML, FHiT:

[target:~$ echo 1 > /sys/devices/system/cpu/cpu3/online

7.12.3 L E RAM

phyCORE-1.MX 95 SZRREARHGRAKE . T LAGE HIAR R M. £ /RS nT AT DA R 7 NS B -

target:~$ echo mem > /sys/power/state
#resume with pressing on/off button

POl B TR G, GiistT

target:~$ echo enabled > /sys/class/tty/ttyLP6/power/wakeup
target:~$ echo mem > /sys/power/state

7.13 &R

7.13.1 U-Boot

There is no Thermal Management support in the first ALPHA release for the i.MX95 in U-Boot.

7.13.2 %

Linux WAZEEM T HRETIIRE, GBI IEIE r (SoC) MEE, Bk CPU M, #aifil KUk, 3 0 H A 3R 20 A5 7 el
DINEE, HAERIMIE LT XM RS (https://www.kernel.org/doc/Documentation /thermal /sysfs-api.txt) .

This section describes how the thermal management kernel API is used for the i. MX 95 SoC platform.

There are nine temperature sensors on the SoM that are readable from Linux. The i.MX 9 has two internal
temperature sensors for the SoC. Three internal sensors for the PMICs and four I2C temperature sensors

located close to DRAM, eMMC, ethernet PHY and PMIC.

e The current temperatures of the system can be read in milli celsius over

[target:~$ cat /sys/class/hwmon/hwmon*/temp* input

o B, VRIFAFE:

48590
48510
105000
(BT )
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(B E1)
105000
105000
43562
43812
43062
44875

ik

The PMIC temperature sensors return only the last triggered threshold values and not the actual tem-
perature values. The thresholds are 110°C, 125°C, 140°C and 155°C. All temperatures lower than 110°C
are shown as 105°C as seen in the example.

There are two trip points registered in the device tree. These may differ depending on the CPU variant.
A distinction is made between Commercial, Industrial and Extended Industrial. For the ALPHA1 i. MX95
release there is only the Automotive/Extended Industrial temperature range available.

trip point FRIWZ
wesh (%4:)  105°C
FEE (KAL) 125°C

(BB NZ sysfs XJ¢ /sys/class/thermal/thermal zone0/)

DA R B0 3K S K R i e S I A IR A AT . A T I FABOR. (KK thermal governor)
35 Step Wise il Power Allocator, BSP i FH BN 2 step_ wise,

TN

If the value of the SoC temperature in the sysfs file temp reaches t¢rip_point_ 1 (critical), the board
immediately shuts down to avoid any heat damage.

7.14 GPU

iMX95 FPSC has MALI GPU G310. As recommended by NXP in the i.MX Graphics User’s
Guide, when running benchmarks, set the /etc/environment on the target with the variable "WE-
STON_FORCE_RENDERER=1" and restart Weston with ”systemctl”.

This variable disables the use of hardware planes for compositing except for cursors. This avoids tearing
and framerate drops caused by the lack of atomic Kernel Mode Setting support, ensuring more stable and
consistent benchmark results.

7.15 &'

PHYTEC i.MX 95 Bt & —MEAEET 1M, Y RGHEEN GBI EIT K. AT 11 U-Boot HEGAE
gy, ISy 60 #b. AL, RIELERIHNZ RS R T, BIIAME LI 6B, Linux WZIKSIR P
FEHIE T, HRREATBE . AR systemd £ Linux HECERTIM, PABEGR R GHE
TR 0 R] A O
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7.15.1 Systemd hiyE 1K H
Systemd MARAS 183 F- UGS HphEEA 114
o BUSHE IR, FuE e RO ELE /etc/systemd/ HHEYSC system.conf {4

RuntimeWatchdogSec=60s
ShutdownWatchdogSec=10min

RuntimeWatchdogSec & X T B 1AM EEETHTE, 1 Shutdown WatchdogSec 5E T F 45 B Joi B A & I I 1]
A % systemd FHFIMTELEAE S, 515 http://Opointer.de/blog/projects/watchdog.html, B
MCRHE R SR AR, BE T

[target:~$ systemctl daemon-reload ]
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CHAPTER 8

NXP GoPoint demo suite

NXP provides demos for their EVK SBCs. They are bundled in a demo suite called GoPoint. It is advertised
as

”GoPoint for i.MX Applications Processors is for users who are interested in showcasing the
various features and capabilities of NXP provided SoCs. The demos included in this application
are meant to be easy to run for users of all skill levels, making complex use cases accessible to
anyone. Users need some knowledge when setting up equipment on Evaluation Kits (EVKs),
such as changing Device Tree Blob (DTB) files.”

—GoPoint for i.MX Applications Processors User Guide

Since most of the demos require different accessory hardware to be connected to the SBC to function properly,
the list of required hardware will be presented within each demo section.

8.1 ML Benchmark

ML Benchmark tool allows to easily compare the performance of TensorFlow Lite models running
on CPU (Cortex-A) and NPU, without the need to type in any command.
—NXP ML benchmark tool

Note that NXP supplies instructions to run the demo as well. For completeness, references will be supplied.

8.1.1 Prerequisites
To be able to run the ML Benchmark demo application, you will need the following:
1. Yocto Project setup with the PHYTEC BSP being built
2. Ethernet cable, board connected to the internet
3. Display for any of the supported SoCs PHYTEC SBCs
4. Console connection to the SBC from host PC
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https://www.nxp.com/design/design-center/software/i-mx-developer-resources/gopoint-for-i-mx-applications-processors:GOPOINT
https://github.com/nxp-imx-support/nxp-demo-experience-demos-list/tree/lf-6.6.52_2.2.0/scripts/machine_learning/ml_benchmark#ml-benchmark-tool.
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Yocto Project

Modifications in the Yocto Project are necessary as PHYTEC BSPs do not have the GoPoint suite included
by default. Add the following to your local.conf:

[IMAGE_INSTALL:append = " packagegroup-imx-gopoint packagegroup-imx-ml" ]

Adding this causes the gopoint scripts/ui and the backend ml libraries to be installed, respectively. Build
the phytec-qt6demo-image:

[bitbake phytec-qt6demo-image ]

and flash the Image to the board.

Ethernet

Connect an Ethernet cable to the SBC or make otherwise sure that the SBC has access to the internet.
Otherwise the demo application is unable to download a ml model and fails.

BN

Connect the Display accompanying the PHYTEC SBC to the SBC. You may also use your own display,
however different hardware and/or software may be required. The results for this demo are put out as a
graphical UI and when weston is unable to start the demo will not start, either.

ik

The accompanying display supports touch. In that case no mouse is necessary. When not using a touch
display, a mouse is necessary as you need to click on gui elements.

Console

Connect a USB cable from your host PC to the respective port of the SBC.

8.1.2 Running the demo

Boot the board. Ensure the display is working. When using your own display, ensure you have the correct
dtbo applied and weston starts. Connect to the SBC via debug console and execute:

[gopoint tui ]

This will prompt you for a selection of different demos. Use the arrow keys to select the ML Benchmark
demo and press Enter. On the display, a TFLite Benchmarking box should appear. The bottom text within
the box should say Models are ready for inference. Click/press on RUN BENCHMARKS!. Sometimes the box
may disappear, rerun the ML Benchmark in the terminal. NXP explains this and other issues here.
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