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2. i.MX8QXP H O FFf—LE MK, kUi usb/uart/display, — 8% R 75 E & S K.

3. FANEEIRR P AME T REEEE: W H phy, audio codec(F3 A KR4 H#EIR), BE, HABHERA i2C
B BBE, 12 PHEE OAME W RTC &5 45, BERIRENER T 1.MX8QXP MEK i J5 KK it
MEAR, MTEEERFK.

1.1 DDR 1&2§

R4 SRS (MX8X 5.4.24 ga BootLoader V*-*.pdf) Frid, DDR & FE & TE bootloader
HgEAT, 17 H bootloader 2% memory ) KNS HL G NI, BT LANIZA TR 2 220 memory K
/J\ ’ ﬁHT:

\linux-imx\arch\arm64\boot\dts\freescale\imx8x-mek.dtsi
memory@80000000 {
device type = "memory";
reg = <0x00000000 0x80000000 0 0x10000000>; /* reg = <0x00000000 0x80000000 0 0x40000000>;
johnli change to 256MB*/
/* DRAM space - 1, size : 1 GB DRAM */ ////memory 4 Hitik /£ 0x80000000, K /N A 1GB, F 55 A%

4> Fubootf&id K I3GBIIK /).

35

{HRZE X N AN, X reserved memory F1 ema K/NEFT LLFTHY, XA FEZENZ DTS
HECE, ATEE—PRBRTE AL, et V2X A, WA GPU/VPU/DSP/RE5R, HRAHKIRE)
1] reserved memory 1 PL5E 4 44 :

\linux-imx\arch\arm64\boot\dts\freescale\imx8x-mek.dtsi
reserved-memory {...
/ *k
* reserved-memory layout
* 0x8800_0000 ~ 0x8FFF_FFFF is reserved for M4
* Shouldn't be used at A core and Linux side.
k
*/// 1l B reserved PN 77 & fEbootloader 7 5& X f, &S
MX8X 5.4.24 ga BootLoader V7-20200519.pdf k4 25 i
/% I/ Ak 2 4
m4_reserved:
&
/*
decoder_boot:...
encoder boot:...
decoder_rpc:...
encoder_rpc:...
encoder reserved:... /VPUMF<reserved memory, % VPUZ R A] LAyER, = — N i AMVPULKS fft—
R
rpmsg_reserved:. ..

rpmsg_dma_reserved:...//rpmsgfdi [, % HMABPCle(PCleth 1% T ILEX WA AT LAk, & — T
FA AL FAPCle 3Kk 3y fi ifH, — 2 i 4

i.MX8X A Bz AAE 5 e



I
W NCMAIELE, WA LECRIICMARN H, i GPU/VPU/ &R, A LL%i/)N,
B WA LEBUNET, WESE/N, TRATE 2 SCHBEANWAERI/3 RN -

linux,cma {
compatible = "shared-dma-pool";
reusable;
size = <0 0x5000000>;
alloc-ranges = <0 0x8fb00000 0 0x5000000>; /*johnli set the dma on high 256MB, size=80MB*///
FHIEWIRIG LT R A256MBAFHITEAL T, SECMABAE R E, K/ 80MB
/*
size = <0 0x3c000000>;
alloc-ranges = <0 0x96000000 0 0x3c000000>;// 4 17 J& 4 Hihl /2 0x80000000, . MX8QXP MEK

#R3GB LPPDR4, CMAE SLHIA 475 B it 2£0x96000000, K/ E980MB
&
linux,cma-default;
15
LA 9 .MX8QXP MEK fic B 4 256MB W A7, 285 K87 IR BN I 5 2 i A A7 e 1
root@imx8qxpmek:~# cat /proc/meminfo
MemTotal: 221076 kB
MemFree: 67456 kB

MemAvailable: 53516 kB

1.2 10 EHECE 5 Pinctrl 2Kz}

1.2.1 i.MX8QXP/DX MEK #x 1% I i B
. MX8QXP/DX MEK #& ] 10 & JHIfic & KE8 5 g X AE:

arch\arm64\boot\dts\freescale\imx8x-mek.dtsi
&iomuxc {
pinctrl-names = "default";
pinctrl-0 = <&pinctrl hog>;
imx8qxp-mek {
pinctrl hog: hoggrp {

fsl,pins =< //MLALE SCEH K, —ES#HAAM iomux & &, —#H T2 A2K303 ) pins,
4 MCLK (audio, camera #84x), 5@ H GPIOs

IMX8QXP_MCLK_OUT0 ADMA_ACM_MCLK OUT0  0x0600004c
IMX8QXP_COMP_CTL_GPIO_1V8_3V3 GPIORHB_PAD 0x000514a0

i.MX8X W% IXFNAG 5 %
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pinctrl_cm40_i2c: cm40i2cgrp {

fsl,pins = <
IMX8QXP_ADC IN1 M40 12C0_SDA 0x0600004c
IMX8QXP_ADC INO M40 12C0_SCL 0x0600004c

pinctrl cm40 i2¢ gpio: cm40i2cgrp-gpio {

fsl,pins = <
IMX8QXP_ADC IN1_LSIO_GPIO1_I009 0xc600004c
IMX8QXP_ADC INO_LSIO_GPIO1_IO10 0xc600004c

pinctrl_i2c0_mipi_lvdsO: mipi_lvds0_i2c0_grp {
fsl,pins = <
IMX8QXP_MIPI DSI0 12C0_SCL_MIPI DSI0 12C0_SCL
IMX8QXP_MIPI DSI0 12C0_SDA MIPI DSI0 12C0_SDA
IMX8QXP_MIPI DSI0O_GPIOO0 01 LSIO_GPIO1 1028

pinctrl i2c0_mipi_lvdsl: mipi lvdsl i2c¢0_grp {
fsl,pins = <
IMX8QXP_MIPI DSI1 12C0_SCL MIPI DSI1 12C0_SCL
IMX8QXP_MIPI DSI1_12C0_SDA_MIPI_DSI1_12C0_SDA
IMX8QXP_MIPI_DSI1_GPIOO _01_LSIO_GPIO2_1000

pinctrl_esai0: esaiOgrp {

fsl,pins = <

IMX8QXP_ESAI0_FSR_ADMA_ESAI0_FSR 0xc6000040

i.MX8X A Bz AAE 5 e
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pinctrl fecl: feclgrp {
fsl,pins = <
IMX8QXP_COMP_CTL_GPIO_1V8 3V3 _ENET ENETBO PAD
IMX8QXP_COMP_CTL_GPIO_1V8 3V3 _ENET ENETB1 PAD
IMX8QXP_ENET0 MDC CONN_ENET0 MDC
IMX8QXP_ENET0_MDIO_CONN_ENET0_MDIO

pinctrl fec2: fec2grp {
fsl,pins = <
IMX8QXP ESAIO SCKR CONN ENET1 RGMII TX CTL
IMX8QXP_ESAIO FSR CONN ENET1 RGMII TXC

s

pinctrl_flexspiO: flexspiOgrp {

fsl,pins = <

IMX8QXP_QSPI0OA DATAO LSIO_QSPIOA DATAO  0x06000021

IMX8QXP_QSPIOB_SSI B _LSIO QSPIOB_SSI B 0x06000021

pinctrl_ioexp_rst: ioexp_rst_grp {

fsl,pins = <

0x000014a0

0x000014a0
0x06000020
0x06000020

0x00000060
0x00000060

IMX8QXP_SPI2_SDO_LSIO_GPIO1_I001 0x06000021

pinctrl is129023: is129023grp {

fsl,pins = <

IMX8QXP_SPI2_SDI LSIO GPIO1 1002 0x00000021

i.MX8X A Bz AAE 5 e
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pinctrl Ipi2cl: Ipi2clgrp {
fsl,pins = <
IMX8QXP_USB SS3 TCl_ADMA 12C1_SCL
IMX8QXP_USB SS3 TC3_ADMA I12C1_SDA

is

pinctrl_flexcanl: flexcanOgrp {

fsl,pins = <

IMX8QXP_FLEXCANO TX ADMA FLEXCANO TX
IMX8QXP_FLEXCANO RX ADMA FLEXCANO RX

pinctrl flexcan2: flexcanlgrp {

fsl,pins = <

IMX8QXP_FLEXCANI_TX_ADMA FLEXCANI TX
IMX8QXP_FLEXCANI RX_ADMA _FLEXCANI RX

>-

]

pinctrl_IpuartO: lpuartOgrp {
fsl,pins = <
IMX8QXP _UARTO RX ADMA UARTO RX
IMX8QXP _UARTO TX ADMA UARTO TX

pinctrl_Ipuartl: lpuartl grp {
fsl,pins = <
IMX8QXP_UARTI TX ADMA UARTI1 TX
IMX8QXP_UARTI RX ADMA UARTI RX

IMX8QXP_UART1_RTS_B_ADMA _UARTI_RTS_B

i.MX8X A Bz AAE 5 e
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IMX8QXP_UART1_CTS B_ADMA_UARTI_CTS_B 0x06000020

pinctrl_Ipuart2: lpuart2grp {

fsl,pins = <
IMX8QXP_UART2_TX ADMA_UART2 TX 0x06000020
IMX8QXP_UART2_RX ADMA UART2 RX 0x06000020

pinctrl_Ipuart3: lpuart3grp {

fsl,pins = <

IMX8QXP_FLEXCAN2 TX_ADMA_UART3_TX 0x06000020
IMX8QXP_FLEXCAN2 RX_ADMA_UART3 RX 0x06000020

pinctrl_pcieb: pcieagrp{
fsl,pins = <
IMX8QXP PCIE_CTRLO PERST B LSIO GPIO4 1000
IMX8QXP PCIE CTRLO CLKREQ B LSIO GPIO4 1001
IMX8QXP_PCIE_CTRLO WAKE B LSIO_GPIO4 1002

pinctrl pwm mipi_lvdsO: mipi_lvdsO pwm grp {
fsl,pins = <

IMX8QXP_MIPI_DSI0O_GPIO0_00_MIPI_DSI0_PWMO0_OUT

pinctrl pwm mipi_lvdsl: mipi_lvdsl pwm grp {
fsl,pins = <

IMX8QXP_MIPI DSI1_GPIO0_00 MIPI DSI1_PWMO_OUT

i.MX8X A Bz AAE 5 e
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pinctrl sail: sailgrp {
fsl,pins = <

IMX8QXP_SAIl RXD ADMA_SAIl RXD  0x06000040

s

pinctrl_typec: typecgrp {

fsl,pins = <
IMX8QXP_SPI2 SCK LSIO GPIO1 1003 0x06000021

pinctrl_typec_mux: typecmuxgrp {
fsl,pins = <
IMX8QXP_ENET0 REFCLK 125M 25M_LSIO_GPIO5 1009 0x60

s

pinctrl_usdhcl: usdhclgrp {

fsl,pins = <
IMX8QXP_EMMCO_CLK CONN_EMMCO CLK 0x06000041
IMX8QXP_EMMCO_CMD_CONN_EMMCO0 CMD 0x00000021
IMX8QXP_EMMCO_STROBE _CONN_EMMCO0_STROBE 0x00000041

pinctrl usdhc2 gpio: usdhc2gpiogrp {
fsl,pins = <
IMX8QXP _USDHCI1 RESET B LSIO GPIO4 1019 0x00000021
IMX8QXP_USDHCI1_WP_LSIO_GPIO4 1021 0x00000021
IMX8QXP_USDHCI1_CD_B LSIO_GPIO4 1022 0x00000021

i.MX8X A Bz AAE 5 e



pinctrl_usdhc2: usdhc2grp {

fsl,pins = <
IMX8QXP_USDHCI_CLK CONN _USDHCI_CLK 0x06000041
IMX8QXP_USDHC1_CMD_CONN USDHC1 CMD 0x00000021

pinctrl i2c_mipi csi0: i2¢c_mipi_csi0 {

fsl,pins = <
IMX8QXP_MIPI CSIO 12C0_SCL_MIPI CSI0 I2C0_SCL 0xc2000020
IMX8QXP_MIPI CSIO 12C0_SDA MIPI CSI0 I2C0_SDA 0xc2000020

is

pinctrl_mipi_csi0: mipi_csi0 {

fsl,pins = <
IMX8QXP_MIPI CSI0 GPIOO 01 LSIO GPIO3 1007 0xC0000041
IMX8QXP_MIPI CSI0 GPIOO 00 LSIO GPIO3 1008 0xC0000041
IMX8QXP_MIPI_CSI0_ MCLK _OUT_MIPI CSI0_ ACM_MCLK OUT 0xC0000041

pinctrl parallel csi: parallelcsigrp {
fsl,pins = <

IMX8QXP_CSI_D00_CI_PI_D02 0xC0000041

pinctrl wifi: wifigrp{
fsl,pins = <
IMX8QXP_SCU_BOOT_MODE3_SCU_DSC_RTC_CLOCK_OUTPUT_32K 0x20

i.MX8X W% IXFNAG 5 %
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pinctrl wifi_init: wifi_initgrp{
fsl,pins = <

/* reserve pin init/idle_state to support multiple wlan cards */

BENH DA/ —A 10 B T 5e {8 A 2111 I0mux Difg, UL A5 BLIhREAH*S B ¥ IOPAD J&
HAER O HES U, 8 AEAF include\dt-bingings\pinctrl\pads-imx8qxp.h 1, A LA H 75 B EH 1R
Hrp EFEIRATAR B 10 B W A Thae i = winT BL T, tetn i
IMX8QXP_MCLK_OUT0 ADMA_ACM MCLK OUTO  0x0600004c
#define IMX8QXP_MCLK_OUTO0 ADMA ACM _MCLK_OUTO IMX8QXP_MCLK_OUTO 0

#define IMX8QXP MCLK OUTO 76 /* ADMA.ACM.MCLK OUTO0, ADMA.ESAIO.TX HF CLK,
ADMA.LCDIF.CLK, ADMA.SPI2.SDO, LSIO.GP1I00.1020 */

Hr IMX8QXP MCLK OUTO ADMA FiX M4, MCLK OUTO FRIXANE I T0mux 1)
hae, SRIEEIhEER T Y I0pad J& P48 F 0x0600004¢ 7 KL & .
IOmux X} . 27 1748 /& XN
29-27 mux_mode

mux_mode mux_mode

000b - ADMA_ACM_MCLK_QUTO
001b - ADMA_ESAIO_TX_HF_CLK
010b - ADMA_LCDIF_CLK

011b - ADMA_SPI2_SDO

100b - LSIO_GPIO0_I020

10pad *f B 25 47 25 € LN :

26-25 output and input configuration

sw_config output and input configuration

00b - DEFAULT

01b - OPEN_DRAIN

10b - OPEN_DRAIN_INPUT
11b - INOUT

AA AR N e T e e  Heit S TP

=0b11: INOUT.

i.MX8X A Bz AAE 5 e
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6-5 Pull Down Pull Up

PULL Pull Down Pull Up

00b - Prohibited
01b - pull up

10b - pull down
11b - pull disabled

=0b10: pull down

0 Drive

PDRV Drive
0Ob - Output is configured in High Drive mode both in 1.8 V and 3.3 V applications
1b - Output is configured in Low Drive mode both in 1.8 V and 3.3 V applications

=0b0: High Drive mode.

GPIO 7= U0 F
IMX8QXP_USDHC1_RESET B LSIO_GPIO4 1019  0x00000021

6-5 Pull Down Pull Up

PULL Pull Down Pull Up

00b - Prohibited
01b - pull up

10b - pull down
11b - pull disabled

=0b01: pull up

0 Drive

PDRV Drive
0b - QOutput is configured in High Drive mode both in 1.8 V and 3.3 V applications
1b - Output is configured in Low Drive mode both in 1.8 V and 3.3 V applications

=0b0: Low Drive mode.
pin control subsystem ] S {451 %
INR &L IFS
FATHEEHE linux/drivers/pinctrl H 3% pin control subsystem fJJESCAFFIR U

A4 it
core.c core.h pin control subsystem ] core driver
pinctrl-utils.c pinctrl-utils.h pin control subsystem [¥]—%& utility £z [ B& %

pinmux.c pinmux.h pin control subsystem [1] core driver(pin muxing 37> 4SS, AR N

i.MX8X A Bz AAE 5 e
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pinmux driver)

pinconf.c pinconf.h pin control subsystem [ core driver(pin config #54; FIACAY, HFRA
pin config driver)

devicetree.c devicetree.h pin control subsystem ] device tree fti5

pinctrl-imx6q.c/ i.mx6q/dl pin controller [] low level driver.
pinctrl-imx6dl.c

pinctrl-imx.c
2. R Al N AZ AR 11 Sk
1R 2 A% IR AR AR B 35 22 H 2 pin control subsystem IS5, XL SRRl E LT pin control
subsystem [ 7MFz DL S AR G FIEHE 45 4 o FATT#EEE linux/include/linux/pinctrl H 3% pin control
subsystem [#)FM B4 S SO PR AN
pELEs ik
consumer.h HAHH) driver Z4$ H pin control subsystem Y %142 11
av WELIHEHYEE
by FHCE T B A SR
IX i 75 2L include X ANk S04
devinfo.h IX A& for linux PN AZ 1 3R 25 AL (driver model {5 FH f) 4% [ o struct
device T ELFE T —) struct dev_pin_info *pins (IR, XA A
IR 7122 5 I WIUEAR S (5 )., 1E probe Z I, driver model
HH ) core driver 7E A driver [#) probe B %2 BT 25 L E pin state
machine.h A1 machine BEHLIHEE

3. Low level pin controller driver % [
FATEEH linux/include/linux/pinctrl H 3% T pin control subsystem $2 445 Ji5JZ specific pin controller
driver (K SCAFFIR AT

P B4
pinconf-generic.h XA O FER A4 B pin controller driver i FH ), AN AN
.
pinconf.h pin configuration % [
pinctrl-state.h pin control state IR E X
pinmux.h pin mux function % [

1.2.2 pin control driver {35417
pin control IRz EHIhAEA . W E iomux, ¥ HE iopad, % & input daisy chain

i.MX8X A Bz AAE 5 e
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1.2.2.1 pin controller #15<K] DTS #id

RLFHAR S, pin controller IXN HW block 5% /& device tree WP —H .
G, B AFARRI HW block FEIKAN 2 B 75 ZSERCE K SUIME I ThfE, AL, X4 device (AT
R pin controller #& host, PAIXLEAFH pin controller jH4T 5| BIECE Y device IYf client
device) HFHELEE H W device tree node F#4iA pin control HIFHR AN R
//arch/arm/boot/dts/imx6qdl.dtsi
iomuxc: iomuxc@020e0000 {
compatible = "fsl,imx6dl-iomuxc", "fsl,imx6q-iomuxc";
reg = <0x020e0000 0x4000>;
5
// arch/arm/boot/dts/imx6qdl-sabresd.dtsi
&iomuxc {
pinctrl-names = "default";
pinctrl-0 = <&pinctrl hog>;
imxo6qdl-sabresd {
pinctrl hog: hoggrp {

fslpins=<......

5

£/ pin configuration £l /& pin controller Y] child node, & 1 client device Z45 F 2| — 4 pin
FIBC B SR . BARUIA] 52 X pin configuration & F1E A ¥] pin controller A< H]

{E pin controller node H %€ X pin configuration 2 H [FJ/£ 4 T il client device 51 . FTiH client
device H: S5k /2 14 F pin control subsystem $&HEAR 55 (A8 LE % &, Flane O . A2/, R
MT— R eI AR A AR TR E B AH DG 1) 5| I D Re A& HF T DhRE. A 1 device tree, FATAT LLETT device
tree AL IBXFERIE B . AU, &4 device A LA [ O AR JE 3k 46 1) pin controller f¥)
=/ child node, tHH/Z pin configuration |

—/N LAY device tree H 4P node & LW
device-node-name {
5E X iZ device H O @ TE
pinctrl-names = "sleep", "active"; —— ———— (1)
pinctrl-0 = <pin-config-0-a>,—————————————— 2
pinctrl-1 = <pin-config-1-a pin-config-1-b>;

iE
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(1) pinctrl-names & X | —> state 5113 . At 42 state e ? FARULN %72 pin state, XfT-—4
clientdevice, BT T —4 pin, X—4 pin B[R AT IHEFORZS, HERIXL pin 28 T — 1R
PRI & DIRE . state [ ORI HLYEE BEOC R LLAL R %, B0 2415 4% active FIB, FRATH 2 pin
controller ¥ AH ) —2H pin 15 & N BRI W & IIRE, T 9% &N sleep IRASIIR A%, 752 pin
controller ¥ #H 2% ) —4H pin &€ N8 GPIO, FEAH A K42 ] GPI1O IR LU 1548 R St 1) DI #E - state
AW, FRIR, — M2 pinctrl-names & TR FIER, F3h—Ft 2 ID. ID M 0 JF4R, HRIK
n—. MRIEHIFHEE XL, state ID 25T 0 (%742 active) H state X pinctrl-0 J& 4, state ID &5
T 1 (%7~ idle) ¥ state XJ 3 pinctrl-1 JEPE. BAKE & state 1€ XN &HK, BASHE
1 H &/ device bind.

(2) pinctrl-x 7€ X o pinctrl-x & — M) (phandle) %158, &/MA)J#TE R —4> pin configuration.
I, —A> state X% Z 4> pin configure. % U07E active R, 12C ThEEA IFECE, 7] LAMA
[A 1] pad iomux H >k

LA uart Ff1:
&uart] {
pinctrl-names = "default";
pinctrl-0 = <&pinctrl_uart1>;
status = "okay";
¥
1% serial device RE X T —" state it/ default, XM pinctrl-0 &% Y. pinctrl-0

Z— MM (phandle) %3, BENAJHETE—A pin configuration, X JLH 2 &
pinctrl uartl.

1.2.2.2 pin controller IRB AT 4E4L

fi 4 device treefCAG AT, FATVHIE, 1ERFYIHLIIEE, dts IR K device node 2 TE K —
MNHPIREER, 7E machine WIUEAL I FEFT, 25 scan device node IR E544, K B IEAELT device
node A% Al — MM F ) device 4544 (LEAN struct platform_device) FEIIAZI RGH . FA
B AR imx6qdl i pin controller /Y dts code, U1 F:
//arch/arm/boot/dts/imx6qdl.dtsi
iomuxc: iomuxc@020e0000 {
compatible = "fsl,imx6dl-iomuxc", "fsl,imx6q-iomuxc";

reg = <0x020e0000 0x4000>;

3
reg J& IR pin controller S £F ML HE(S B, FFaEHhE /2 0x020e0000 , Huhik /& 0x4000.
compatible J& 4 F KA pin controller [ programming model. 1% & I{H /& string list, & X T —
ZFH) modle (B string /&2 —> model) o IXELERF R DI R AL A R 48 H Rk B WE—A> pin
controller driver RIXB1Z B4, Ja AT FEIEAMAIHIR . pin control subsystem 22 AH 34T 14
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fil, DAESE T EE ORI R, iR TR F R — AN TR & MEAE S (total 5 2
AT pin,  pin BIE TS DL A pin FIECE TS OL) EM 2] pin control subsystem H, X H& pin
controller driver FIFIIHEAL A EE N R . XL B4R LUl @ UF SR (%
linux/drivers/pinctrl H 3¢~ pinctrl-imx6q.c 3CfF, 30 E LT — 4 KEAH imx6q_pinctr]_pads
KRR TE—A pin) , AT LUEE dts N _EFRES R T
28R, ¢ iomuxe@020€0000 iX 1~ device node 27 B —> platform device INA R %, A [
device, 4 %f M platform driver A& WAy M 2 R G H Ve ? AL LR
static struct of device id imx6q pinctrl of match[] = {
{ .compatible = "fsl,imx6q-iomuxc", },

{ /* sentinel */ }

I8
static int imx6q_pinctrl_probe(struct platform_device *pdev)
{

return imx_pinctrl_probe(pdev, &imx6q_pinctrl_info);
}

static struct platform_driver imx6q_pinctrl _driver = {
.driver = {
.name = "imx6q-pinctrl",
.owner = THIS MODULE,
.of match_table = imx6q_pinctrl_of match, // VLA 4

}s
.probe = imx6q_pinctrl_probe, //1% driver [J4JUG10EREL
.remove = imx_pinctrl remove,
1
probe I FE (driver ¥JUHiLILFE) -
int imx_pinctrl_probe(struct platform_device *pdev,

struct imx_pinctrl soc_info *info)

struct imx_pinctrl *ipctl;
struct resource *res;

int ret;

if (linfo || linfo->pins || linfo->npins) {
dev_err(&pdev->dev, "wrong pinctrl info\n");
return -EINVAL;
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info->dev = &pdev->dev;

/* Create state holders etc for this driver */
ipctl = devm_kzalloc(&pdev->dev, sizeof(*ipctl), GFP_ KERNEL);
if (lipctl)
return -ENOMEM,;
/*
devm_kzalloc PREE A struct imx_pinctrl $048 454 73 B A7 . 5524 driver probe — AR device SEBI R, 4B
i LT — SO AT (R B S5 A R R AF 1% device I — S AR BEAHE . (RIS, XRS5 M52 struct
imx_pinctr) o fEid %, Y3 TR Z 48 kmalloc Bi# kzalloc K AC N A7, (HIX 23 K —LE3 (I Al . 4914
FERIIAIERE T, A & A S FEATRER RGO, XIS R B AREE driver TAREIT/NC I BREACHS, B BT 70 B # A7
MR, VIR REF, B T memory, driver 234 probe [ device 7 BLASFHHEYR, 40 IRQ %5, io memory map. DMA
B YA TR B X 4 2 1 B S BORUBEBC I i, AR 2 IRERE AR I T SR ) dssue. T H, BT
L issue /& 7 i AL LY issue, ANEIBAK ZIHIK, HEINE THERIXA issue HLENE . RZMEIZAS ] R AR
A CITB R — 8 ) B AR vk S A ) /2 Devres, B device resource management S/ AHE . TE 405 A
WERAN T, HAZ 0 AR 2 R WA BT, A SRR AT device, WAL HAFE driver I £ 12
5. 2 device Al driver detach [ {%, device 2 H 3 IR BT A 1 R
<)
info->pin_regs = devm_kzalloc(&pdev->dev, sizeof(*info->pin_regs) *
info->npins, GFP_KERNEL);
if (!info->pin_regs)

return -ENOMEM,;

res = platform_get_resource(pdev, IORESOURCE_MEM, 0);// it memory %% 5
ipctl->base = devm_ioremap_resource(&pdev->dev, res);
if (IS_ERR(ipctl->base))
return PTR_ERR(ipctl->base);
/%
JrBC T struct imx_pinctrl HHELTHIKIAAE, RN DR VIIG R DN EHRS Y 1. HATHEEF imx (1
pin controller driver & Ui & SZEL 2514 1)
struct imx_pinctrl {
struct device *dev;/ A1 platform device & 3/ Jx &
struct pinctrl_dev *petl;// [7] core driver ] pin controller class device
void __iomem *base;// 17 [l i {1 25 74 1) s th 1k
const struct imx_pinctrl_soc_info *info;
1

struct imx_pinctrl soc_info {
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struct device *dev;
const struct pinctrl_pin_desc *pins;/ $5 1] pin control subsystem ' core driver H i %11
unsigned int npins;
struct imx_pin_reg *pin_regs;
struct imx_pin_group *groups;// fiii& imx pin controller # pin groups )15 5
unsigned int ngroups;// i imx pin controller # pin groups %1 H
struct imx_pmx_func *functions;// 1A imx pin controller # function 15 5.
unsigned int nfunctions;// i imx pin controller # function K% H
unsigned int flags;
35
struct pinctrl_desc F1 struct pinctrl_dev #f/& pin control subsystem 7 core driver & . &4~ H A
1 pin controller A fg 2 % ANHHIE, fELJ2 FT LASECHIL [R50 70 >R B B — > HW independent i) 4 45
¥y, XAEER L pin controller #iR%F, 7E core driver H1 ] struct pinctrl_desc #7x, EARIZEHRE 451
E X UE

struct pinctrl _desc {
const char *name;

struct pinctrl_pin_desc const *pins;— — — 5§11 npins 4> pin #iAFF, AR HEIL— pin
unsigned int npins;——— ————————— Z pin controller 75 % /AR #4 ) pin

const struct pinctrl_ops *pctlops;— — ———— callback %, & core driver A /Z driver 422 1
const struct pinmux_ops *pmxops;—— — — — callback PA%, & core driver fIJiC)Z driver 4% 1
const struct pinconf ops *confops;————— callback A%, /& core driver fJiC/Z driver 422 1
struct module *owner;

&

H A HIIA AT TR B4 O AR RS low level [ driver & X — pinctrl_desc , %5 pin A5 & XA
callback p8%%, EMF] pin control subsystem 1. FATTH 5| A TF (pin descriptor) kA& —4 pin.
£ pin control subsystem 1, struct pinctrl_pin_desc Fi HiiR —AN o] DL S 5], RATFRZ 51 B E
7, ARG

struct pinctrl pin_desc {

unsigned number; ——— ———— ID, fEZA pin controller H1ME—AHR1H 1% 5]
const char *name;—— — ———— user friedly name
void *drv_data;
1
<)

imx_pinctrl_desc.name = dev_name(&pdev->dev);
imx_pinctrl_desc.pins = info->pins;

imx_pinctrl_desc.npins = info->npins;

ret = imx_pinctrl_probe dt(pdev, info);
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/*
|-> imx_pinctrl parse functions
| |-> imx pinctrl parse groups
=
/*
* the binding format is fsl,pins = <PIN_ FUNC ID CONFIG ...>,
* do sanity check and calculate pins number
*/
list = of get property(np, "fsl,pins", &size);
DL ARAS HAR 15 B mux/conf/input 251725
for (i = 0; i < grp->npins; i++) {
u32 mux_reg =be32 to_cpu(*list++);
u32 conf reg;
unsigned int pin_id;
struct imx_pin_reg *pin_reg;

struct imx_pin *pin = &grp->pinsi];

if (info->flags & SHARE  MUX CONF_REG)
conf reg = mux_reg;
else

conf reg =be32 to cpu(*list++);

pin_id = mux reg ? mux_reg/4 : conf reg/4;
pin_reg = &info->pin_regs[pin_id];

pin->pin = pin_id;

grp->pin_ids[i] = pin_id;

pin_reg->mux_reg = mux_reg;
pin_reg->conf reg = conf reg;

pin->input_reg = be32 to cpu(*list++);
pin->mux_mode = be32 to cpu(*list++);

pin->input_val =be32 to cpu(*list++);

/* SION bit is in mux register */
config =be32 to_cpu(*list++);
if (config & IMX PAD_SION)

i.MX8X A Bz AAE 5 e

20



pin->mux_mode = IOMUXC_ CONFIG_SION;
pin->config = config & ~IMX PAD SION;

dev_dbg(info->dev, "%s: %d 0x%081x", info->pins[i].name,

pin->mux_mode, pin->config);

<)
if (ret) {
dev_err(&pdev->dev, "fail to probe dt properties\n");

return ret;

ipctl->info = info;

ipctl->dev = info->dev;

platform set drvdata(pdev, ipctl);

ipctl->pctl = pinctrl register(&imx_pinctrl desc, &pdev->dev, ipctl);

if (lipetl->pcetl) {
dev_err(&pdev->dev, "could not register IMX pinctrl driver\n");
return -EINVAL;

dev_info(&pdev->dev, "initialized IMX pinctrl driver\n");

return 0;

1.3 #tk bringup

F&HE BSP i, fEBMGE lomux 5 GPIO 2 J&, StiE 2t T H SR 15 B R
1.MX8QXPMEK R X 51, ik H R AB e s k5, R EAEA TR E R IRSNLE dis S e ek
W E A disabled, #RJE T EAE SIS, BUILIREITEIESEHE, il GPIO, 12C bk
ENEBATLLT

Eeandn S UUU Rk, RAEEERA T, eMMC/SD W55 USB MHRIKShELAT LL T,
HeBP S B AMaEER 4 R T LU B Je e e, SRORUEWIGa L8t

//arch\arm64\boot\dts\freescale\imx8x-mek.dtsi

bremfmac: bremfmac { //disable wifi/bt/modem
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status = "disabled";};

Ivds_backlight0/1 {status = "disabled";};

modem_reset: modem-reset { status = "disabled";};

cbtl04gp {status = "disabled";};//WIRAZAEH typec F#k, disable

regulators { /remove the gpio regulators, except sdcard and usbotgl

reg_can_en: regulator-can-gen { status = "disabled";};
reg_can_stby: regulator-can-stby {status = "disabled";};
reg_fec2 supply: fec2 nvcc {status = "disabled";};
reg_usdhc2 vmmc: usdhc2 vmmc {...};

epdev_on: fixedregulator@100 {status = "disabled";};
reg_usb_otgl vbus: regulator@0 {...};

reg_audio: fixedregulator@?2 {status = "disabled";};

sound-cs42888/wm8960 {//remove all sound device

status = "disabled"

}

&cm40 i2¢ /cm40_intmux { status = "disabled"}

sound-amix-sai { status = "disabled"}

&dc0_pc/prgl~9/dprl_channell~3//dpr2_channell~3 {status = "disabled";};

&pwm_mipi_lvds0 /1 status =" disabled ";};

&i2¢0_mipi_lvds0 /1 {status = "disabled";};

&ldb1/2_phy/&1db1/2 {status = "disabled";};
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&mipi0/1_dphy/&mipi0/1_dsi_host{status = "disabled";};

/fuart fR B8 debug uart0 FEAR _F ¥ vart2, H & 1 %4
&lpuartl/3 { status = "disabled"}
&lpuart3 { status = "disabled"}

//can £
&flexcanl/2 { status = "disabled"}

/faudio {5 % 4
&amix/&asrc0/&dsp/&esail/&sail/4/5{ status = "disabled"}

/I 24w
&fecl/2{ status = "disabled"}

//spi 2
&flexspil { status = "disabled"}

/h2¢ F4s
&i2cl { status = "disabled"}

//pcie ¥
&pcieb{ status = "disabled"}

&rpmsg{ status = "disabled"}

/lvpu/gpu AP ERREER, AT PAZJsRE, WRTRAA L
&vpu_decoder/encoder /&jpegdec/&jpegenc{ status = "disabled"}

/lgpu AWK, WAERE, WAUAE EENETRENA, V22X, WR GPU BERA EE, —EHE
i

&gpu 3d0 /&imx8 gpu_ss{ status = "disabled"}

/lcamera 245 AR 12C $ 1 1 25 44
&isi_0~4/&irgsteer_csi0/&mipi_csi_0/&cameradev/&parallel csi/&i2¢ mipi_csi0/{ status = "disabled"}
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//thermal A PN FRARER, AT DAAS 25 4

&thermal zones {...}

WRAEH sdcard JE 3, SR H RN RGEH fsl-imx8gxp-mek.dtb & #:F5 Boot imx8qx
3 X A Y fsl-imx8qgxp-mek.dtb, i |- sdcard, BI7] PLJE 3/ N RS .

R A BT sdeard, BEAEAEH UUU TGS T4 RUNTT
1. download i.mx8qxp mek image from nxpwebsite Unzip it.

2. download uuu 1.2.130 from

https://github.com/NXPmicro/mfgtools/releases

put the uuu.exe in the same folder with demo image.

3. Copy the demo image\samples\example kernel emmc.uuu to beyond folder rename to
example kernel emmc John.uuu, same with demo image, and modify it as follow(just
Change flash.bin, Image, board.dtb, initramfs.cpio.gz.uboot, emmc boot device
number, remove optee, rootfs),to the right one in the demo image.

example kernel emmc John.uuu:

uuu_version 1.0.1

# Please Replace below items with actually file names

# @_flash.bin | boot loader

# @_Image | kernel image, arm64 is Image, arm32 it is zImage
# @_board.dtb | board dtb file

# (@_initramfs.cpio.gz.uboot | mfgtool init ramfs

# @_rootfs.tar.bz2 | rootfs

# @_uTee.tar | optee image

SDP: boot -f imx-boot-imx8gxpmek-sd.bin-flash

# This command will be run when use SPL

SDPU: write -f imx-boot-imx8qgxpmek-sd.bin-flash -offset 0x57c00
SDPU: jump

# This command will be run when ROM support stream mode

SDPS: boot -f imx-boot-imx8qxpmek-sd.bin-flash

# use uboot burn bootloader to eMMC

# becaue difference chip, offset is difference
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# you can use kernel to do that for specific boards

FB: ucmd setenv fastboot dev mmc

FB: ucmd setenv mmcdev $ {emmc_dev}

FB: flash bootloader imx-boot-imx8qxpmek-sd.bin-flash

FB: ucmd setenv emmc_cmd mmc partconf $ {emmc_dev} 0 1 0;

FB: ucmd if test "$ {femmc_skip fb}" !="yes"; then run emmc_cmd; fi
FB: ucmd setenv emmc_cmd mmc bootbus $ {emmc _dev} 2 2 1;

FB: ucmd if test "$ {femmc_skip fb}" !="yes"; then run emmc_cmd; fi

FB: ucmd setenv fastboot_buffer $ {loadaddr}

FB: download -f Image-imx8qxpmek.bin

FB: ucmd setenv fastboot buffer $ {fdt addr}

FB: download -f Image-fsl-imx8qxp-mek.dtb

FB: ucmd setenv fastboot buffer $ {initrd addr}

FB: download -f fsl-image-mfgtool-initramfs-imx_mfgtools.cpio.gz.u-boot

#FB: ucmd setenv bootargs console=$ {console},$ {baudrate} earlycon=${earlycon},${baudrate}

FB: acmd ${kboot} ${loadaddr} ${initrd addr} ${fdt addr}

# get mmc dev number from kernel command line
# Wait for emmc

FBK: ucmd while [ ! -e /dev/mmcblkOboot0 ]; do sleep 1; echo "wait for /dev/mmcblk*boot* appear"; done;

# serach emmc device number, if your platform have more than two emmc chip, please echo dev number >/tmp/mmcdev

FBK: ucmd dev="lIs /dev/mmcblkOboot0"; dev=($dev); dev=${dev[0]}; dev=$ {dev#/dev/mmcblk}; dev=${dev%boot0}; echo
$dev > /tmp/mmcdev;

# create partition

FBK: uemd mmc="cat /tmp/mmcdev'; PARTSTR=$'10M,500M,0c\n600M,,83\n'"; echo "$PARTSTR" | sfdisk --force
/dev/mmcblk$ {mmc}

FBK: uemd mmc="cat /tmp/mmcdev"; dd if=/dev/zero of=/dev/mmcblk$ {mmc} bs=1k seek=4096 count=1
FBK: ucmd sync

# you can enable below command to write boot partition. but offset is difference at difference platform
#FBK: ucmd mmc="cat /tmp/mmcdev"; echo 0 > /sys/block/mmcblk$ {mmc}boot0/force ro

#FBK: ucp _flash.bin t:/tmp

#FBK: ucmd mmc="cat /tmp/mmcdev"; dd if=/tmp/_flash.bin of=/dev/mmc${mmc}boot0 bs=1K seek=32
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#FBK: ucmd mmc="cat /tmp/mmcdev"; echo 1 > /sys/block/mmcblk$ {mmc}boot0/force ro
FBK: uemd mmc="cat /tmp/mmcdev"; while [ ! -e /dev/mmcblk$ {mmc}pl ]; do sleep 1; done
FBK: ucmd mmc="cat /tmp/mmcdev"; mkfs.vfat /dev/mmcblk$ {mmc}pl
FBK: ucmd mmc="cat /tmp/mmcdev"; mkdir -p /mnt/fat
FBK: uemd mmc="cat /tmp/mmcdev"; mount -t vfat /dev/mmcblk$ {mmc}p1l /mnt/fat
FBK: ucp Image-imx8qxpmek.bin t:/mnt/fat
FBK: ucp Image-fsl-imx8qxp-mek.dtb t:/mnt/fat
#FBK: ucp _uTee.tar t:/tmp/op.tar
#FBK: ucmd tar -xf /tmp/op.tar -C /mnt/fat
FBK: ucmd umount /mnt/fat
FBK: ucmd mmec="cat /tmp/mmcdev"; mkfs.ext3 -F -E nodiscard /dev/mmcblk$ {mmc}p2
FBK: ucmd mkdir -p /mnt/ext3
FBK: ucmd mme="cat /tmp/mmcdev"; mount /dev/mmecblk$ {mmc}p2 /mnt/ext3
FBK: acmd export EXTRACT UNSAFE _SYMLINKS=1; tar -jx -C /mnt/ext3
FBK: ucp fsl-image-validation-imx-imx8qxpmek.tar.bz?2 t:-
FBK: Sync
FBK: ucmd umount /mnt/ext3
FBK: DONE
4. FgR IR H R fsl-imx8qxp-mek.dtb U #45 demo image
Image-fsl-imx8qxp-mek.dtb 314,

5. jump the i.mx8qxp mek board to download mode. 0001.
6. link the usb type c to pc, link the usb serial port to pc.
7. run command in command window: uuu.exe example kernel emmc John.uuu

8. usb port information as follows:

C:\D\imx\imx8x\nxpwebsite\5.4.24\L5.4.24 2.0.0_images MX8QXPMEK>uuu.exe
example kernel emmc John.uuu

uuu (Universal Update Utility) for nxp imx chips -- libuuu_1.2.135-0-gacaf035
Success 1  Failure 0
1:18 20/20 [Done ] FBK: DONE

19 1/1][ 100% ] SDPS: boot -f
imx-boot-imx8qxpmek-sd.bin-flash

C:\D\imx\imx8x\nxpwebsite\5.4.24\L5.4.24 2.0_images MX8QXPMEK>

9. serial port information as follows:
Detect USB boot. Will enter fastboot mode!

Fastboot: Normal
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Boot from USB for mfgtools
Use default environment for

Run bootemd mfg

# Checking Image at 83100000 ...
Unknown image format!

Run fastboot ...

1 setufp mode 0

1 cdns3_uboot_initmode 0

Detect USB boot. Will enter fastboot mode!
flash target is MMC:1

MMC: no card present

MMC card init failed!

MMC: no card present

** Block device MMC 1 not supported
Detect USB boot. Will enter fastboot mode!
flash target is MMC:0

status: -104 ep 'eplin' trans: 0

Starting download of 932864 bytes
downloading of 932864 bytes finished
writing to partition 'bootloader’

support sparse flash partition for bootloader
Initializing 'bootloader’

switch to partitions #1, OK

mmcO(part 1) is current device

Writing 'bootloader’

MMC write: dev # 0, block # 64, count 1882
Writing 'bootloader' DONE!

status: -104 ep 'eplin' trans: 0

Detect USB boot. Will enter fastboot mode!
status: -104 ep 'eplin' trans: 0

Detect USB boot. Will enter fastboot mode!
Detect USB boot. Will enter fastboot mode!
Detect USB boot. Will enter fastboot mode!

mfgtools

... 1882 blocks written: OK
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Detect USB boot. Will enter fastboot mode!
Starting download of 23163392 bytes
downloading of 23163392 bytes finished
status: -104 ep 'eplin' trans: 0

Detect USB boot. Will enter fastboot mode!
Starting download of 84164 bytes

downloading of 84164 bytes finished
Detect USB boot. Will enter fastboot mode!
Starting download of 10798655 bytes
status: -104 ep 'eplin' trans: 0

downloading of 10798655 bytes finished...

[ 5.257452] Freeing unused kernel memory: 1280K
Found New UDC: ci_hdrc.0

ci_hdrc.0 0

Found New UDC: gadget-cdns3

gadget-cdns3 1

ffs.utp0

[ 5.319329] file system registered

ffs.utpl

[ 5.338016] Mass Storage Function, version: 2009/09/11
[ 5.343262] LUN: removable file: (no medium)

[ 5.347577] Mass Storage Function, version: 2009/09/11
run utp at /dev/usb-utp0/ep0[ 5.352844] LUN: removable file: (no medium)

uuu fastboot client 1.0.0 [built Dec 4 2018 12:07:26]

Start] 5.359527] read descriptors

init usb

[ 5.368194] read descriptors

run utp at /dev/usb-utp1/ep0

uuu fastboot client 1.0.0 [built De[ 5.368220] read strings
c 42018 12:07:26]
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Start init usb

write string

Start handle c[ 5.380206] read strings

ommand

uuc /dev/utpl

write string

uuc 0.5 [built Dec 4 2018 12:07:26]

Start handle command

UTP: Waiting for /dev/utpl to appear

[ 5.503521] configfs-gadget gadget: super-speed config #1: ¢

[ 5.535063] random: fast init done

run shell cmd: while [ ! -e /dev/mmcblkOboot0 |; do sleep 1; echo "wait for /dev/mmcblk*boot* appear
"; done;

run shell cmd: dev="1s /dev/mmcblk0boot0"; dev=($dev); dev=${dev[0]}; dev=$ {dev#/dev/mmcblk}; dev=${
dev%boot0}; echo $dev > /tmp/mmcdeyv;

run shell cmd: mmc="cat /tmp/mmcdev’; PARTSTR=$'10M,500M,0c\n600M,,83\n'"; echo "$SPARTSTR" | sfdisk -
-force /dev/mmcblk$ {mmc}

[ 6.015705] mmcblkO: p1 p2

uuc /dev/utp

uuc 0.5 [built Dec 4 2018 12:07:26]

UTP: Waiting for /dev/utp to appear

Partition #1 contains a vfat signature.

Partition #2 contains a ext3 signature.

[ 7.295661] mmcblk0: p1 p2

run shell cmd: mmc="cat /tmp/mmcdev"; dd if=/dev/zero of=/dev/mmcblk$ {mmc} bs=1k seek=4096 count=1
1+0 records in

1+0 records out

1024 bytes (1.0 kB, 1.0 KiB) copied, 0.000997625 s, 1.0 MB/s

run shell cmd: sync

run shell cmd: mmc="cat /tmp/mmcdev"; while [ ! -e /dev/mmcblk$ {mmc}pl ]; do sleep 1; done

run shell cmd: mmc="cat /tmp/mmcdev"; mkfs.vfat /dev/mmcblk$ {mmc}pl

run shell cmd: mmc="cat /tmp/mmcdev"; mkdir -p /mnt/fat

run shell cmd: mme="cat /tmp/mmcdev'; mount -t vfat /dev/mmcblk$ {mmc}pl /mnt/fat
WOpen:/mnt/fat

WOpen:/mnt/fat/Image-imx8gxpmek.bin

WOpen:/mnt/fat
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WOpen:/mnt/fat/Image-fsl-imx8qxp-mek.dtb

run shell cmd: umount /mnt/fat

run shell cmd: mme="cat /tmp/mmcdev'; mkfs.ext3 -F -E nodiscard /dev/mmcblk$ {mmc}p2
mke2fs 1.43.8 (1-Jan-2018)

[ 12.222155] random: crng init done

run shell cmd: mkdir -p /mnt/ext3

run shell cmd: mme="cat /tmp/mmcdev"; mount /dev/mmcblk$ {mmc}p2 /mnt/ext3

[ 22.243037] EXT4-fs (mmcblkOp2): mounting ext3 file system using the ext4 subsystem

[ 22.255624] EXT4-fs (mmcblkOp2): mounted filesystem with ordered data mode. Opts: (null)
run shell cmd: export EXTRACT UNSAFE_SYMLINKS=1; tar -jx -C /mnt/ext3

WOpen:-

wait for async proccess finish

run shell cmd: umount /mnt/ext3

1.4 BEXOEHED

i.MX8QXP MEK # BRIA B AR T . A UARTO TX/RX 3.3V &, &id—A
R D RE I FE PR 4 2R (B A MR PR ), PR %43 UART to USB #r L.
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MR DTB W B N:
/larch\arm64\boot\dts\freescale\imx8x-mek.dtsi

chosen {

stdout-path = &lpuart0;

&lpuart0 {
pinctrl-names = "default";

pinctrl-0 = <&pinctrl Ipuart0>;

status = "okay";
1
pinctrl_Ipuart0: lpuartOgrp {
fsl,pins = <
IMX8QXP_UARTO RX_ADMA_UARTO RX 0x06000020
IMX8QXP_UARTO _TX_ADMA_UARTO0_TX 0x06000020
>

//arch\arm64\boot\dts\freescale\imx8-ss-dma.dtsi

Ipuart0: serial@5a060000 {
reg = <0x5a060000 0x1000>;
interrupts = <GIC SPI 345 IRQ TYPE LEVEL HIGH>;
interrupt-parent = <&gic>;
clocks = <&uart0_lpcg 1>, <&uart0 lpcg 0>;
clock-names = "ipg", "baud";
assigned-clocks = <&clk IMX SC R UART 0IMX IMX8QXPM CLK PER>;
assigned-clock-rates = <80000000>;
power-domains = <&pd IMX SC R UART 0>;
status = "disabled";

uart0_Ipcg: clock-controller@5a460000 {
compatible = "fsl,imx8qgxp-lpcg";
reg = <0x5a460000 0x10000>;

#clock-cells = <1>;
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clocks = <&clk IMX_SC_R_UART 0 IMX_ IMX8QXPM_CLK PER>,
<&dma ipg clk>;
bit-offset = <0 16>;
clock-output-names = "uart0_lpcg baud clk",
"uart0_lpcg_ipg clk";
power-domains = <&pd IMX SC R UART 0>;

//arch\arm64\boot\dts\freescale\imx8qxp-ss-adma.dtsi
&lpuart0 {
compatible = "fsl,imx8qxp-lpuart", "fsl,imx7ulp-lpuart";
5
R BAT BT AR A R XA e DOy 1, Eean bR, 3RATTEL MX8QXP MEK R i
PR 337 R TEAER TR, A AR BT

VOO_LT ARD VCG_PER_3V3
Re27 bzs ci27
10V 10V
220F 0.22uF
v | w
b7k = =
< m
Q Q
2 2 g 13
5 BB UART3 TX ) v > Bl ———>)ARD MK UART3 TX 12
5 BB UART3 RX (C 31 a2 B2 (CARD_MIK_UART3RX 12
U2k 4 1
1. MKSQXP-CAN&UART 5 BB_UART2.TX) A3 LEVEL g 11 “Ssasoss UARTETX 8
veg ava M TRANSLATOR 0
FLEXCAND TX [ = 5 BB _UART2 RX(( At pal 10 (CRS232 UART3 RX 8
FLEXCANo_RX ( HE CN‘D R)\ 2 "
a4 An3s & Nl fg—X
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chosen {

stdout-path = &lpuart2;

pinctrl_Ipuart2: lpuart2grp {
fsl,pins = <
IMX8QXP UART2 TX ADMA UART2 TX
IMX8QXP UART2 RX ADMA UART2 RX

b
&pd_dma_lpuart2 {

debug_console;

0x06000020
0x06000020

1
&lpuart2 {
pinctrl-names = "default";
pinctrl-0 = <&pinctrl Ipuart2>;
status = "okay";
1
//arch\arm64\boot\dts\freescale\imx8-ss-dma.dtsi
Ipuart2: serial@5a080000 {
reg = <0x5a080000 0x1000>;
interrupts = <GIC_SPI 347 IRQ TYPE LEVEL HIGH>;
interrupt-parent = <&gic>;
clocks = <&uart2 Ipcg 1>, <&uart2_Ipcg 0>;
clock-names = "ipg", "baud";
assigned-clocks = <&clk IMX SC R UART 2 IMX IMX8QXPM_CLK PER>;
assigned-clock-rates = <80000000>;
power-domains = <&pd IMX SC R UART 2>;
AR E 1 2eds PMY/
/3
power-domain-names = "uart";
*/
MR E %45 DMA i fg*/
/%

dma-names = "tx","rx";
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dmas = <&edma2 13 0 0>,
<&edma2 12 0 1>;
<
status = "disabled";
5
U N FF UARTO SONEIES M- 850 DMA Zhfig:
//arch\arm64\boot\dts\freescale\imx8-ss-dma.dtsi
Ipuart0: serial@5a060000 {
reg = <0x5a060000 0x1000>;
interrupts = <GIC_SPI 345 IRQ TYPE LEVEL HIGH>;
interrupt-parent = <&gic>;
clocks = <&uart0_lpcg 1>, <&uart0_Ipcg 0>;
clock-names = "ipg", "baud";
assigned-clocks = <&clk IMX SC R UART 0 IMX IMX8QXPM_CLK PER>;
assigned-clock-rates = <80000000>;
power-domains = <&pd IMX SC R UART 0>;
/381 power domain
power-domain-names = "uart";
/310 dma 32 FF
dma-names = "tx","rx";
dmas = <&edma2 9 0 0>,
<&edma2 8 0 1>;
/lend
status = "disabled";
5
//ledma2 channel map Z3% 5 FHH 40 F
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Table 16-4. eDMA2 Channel Map

Channel Number Module DMA Request Description
0 LPSPIO LPSPIO receive request
1 LPSPIO LPSPIO transmit request
2 LPSPI1 LPSPI1 receive request
3 LPSPH LPSPI1 transmit request
4 LPSPI2 LPSPI2 receive request
5 LPSPI2 LPSPI2 transmit request
6 LPSPI3 LPSPI3 receive request
7 LPSPI3 LPSPI3 transmit request
8 LPUARTO LPUARTO receive request
9 LPUARTO LPUARTO transmit request
10 LPUART1 LPUART1 receive request
11 LPUART1 LPUART1 transmit request
12 LPUARTZ2 LPUART2 receive request
13 LPUARTZ2 LPUART2 transmit request

RJE S B JE1F T uboot, B uboot ZEUEEAEKCN: (—MK uboot AMEN)
setenv console 'ttyLP2'
setenv earlycon 'Ipuart32,0x5a080000'
sav
pri
reset
PR Tt T+
cat /proc/cmdline
console=ttyLP2,115200 earlycon=Ipuart32,0x5a080000,115200 root=/dev/mmcblk1p2 rootwait rw
A A AE ttyLPO QiR :

echo aaaaa > /dev/ttyLP0

1.5 uSDHC %% Efil(eMMC flash,SDcard, SDIOcard)
1.MX8QXP MEK %42  emme 2 :
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v
1.8Volt EMMCO Gl
Skrs vee 1vs
veg_1ve u1ze gz

1. MXBQXP-EMMC oo 4
EMMC_CLK Bhin]
EMhCo CLK [ — % 8888 Eagz Eua sz Ews
g S a1 EMMC_DATO e e oA o vooo s B Tty
VDD_EMMCO_1Pg_3P3; EMMCo_DATAO |21 AT AT DATY e —— b
EMMGCO DATAY ["E5r e oAtz —— DAtz @MMC yGoQ 3 |y
EMMC0 DATA2 |pp—————mmeoars— DAT3  32GB VOCQ 4 Fae———————
cos EMMCo DATA3 [ DATS e
u = DATS EMMC_VDDI
o e St DATS voom 2 0,
st s B EMMC_DAT . B DAT? veaai LI,
EMMCO DATAS [ oot TURET e — SMMOCWD  Ws i omp V8502 V2 e T
AL o — o — MMC vssa3 T B2
e M0 | b EMMCO VSELEGT 1Pa 393 EMMCo_DATA7 02— EWCORTT__ e [T VSS0 4 [Ane e par
F22 EMMC_STROBE EMMC RST B vssa_s
EMMCo STROBE p———————————— 222 PORB.IVE}; TET EMMG_STROBE =
St EMMCo RESET B[22 ¢ B3 USB OTGI_FLT.B 25 bs |2 —TGND
10V o
= bl s EMMC reset is used as GPIO
TATFT32GAKAEEFAIT

3.3V to 1.8V Logic for USB Fault TEFEP
need to be provided in

i 1.8V 10 HL .
i.MX8QXP host controller )L HEF :
B Compatible with the MMC System Specification version 4.2/4.3/4.4/4.41/5.0/5.1

B Supports 1-bit/4-bit SD and SDIO modes, and 1-bit/4-bit/8-bit MMC modes
Up to 3200 Mbps of data transfer for MMC cards using eight parallel data lines

B in the Dual Data Rate (DDR) mode
B MMC HS400 mode (200 MHz both edges)
B VDD EMMCO 1P8 3P3/ VDD EMMCO VSELECT 1P8 3P3

BATFCE Y-

Documentation\devicetree\binding\mmc\fsl-imx-esdhc.txt
Compatible :

"fsl,imx8qxp-usdhc" "fsl,imx8mm-usdhc"
Arch\arm64\boot\dts\freescale\imx8qxp-ss-conn.dtsi
&usdhel/2 {

compatible = "fsl,imx8qxp-usdhc", "fsl,imx7d-usdhc";
¥
Drivers/mmc/host/sdhci-esdhc-imx.c

static const struct of device id imx_esdhc dt ids[] = {

{ .compatible = "fsl,imx8qxp-usdhc", .data = &usdhc_imx8qxp_data, },

{ .compatible = "fsl,imx8mm-usdhc", .data = &usdhc_imx8mm_data, },

static struct esdhc_soc_data usdhc_imx8qxp_data = {
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Jx
* The flag tells that the ESDHC controller is an USDHC block that is
* integrated on the i.MX6 series.
flags = ESDHC FLAG USDHC |
/* The IP supports standard tuning process */
ESDHC FLAG STD TUNING|
/* The IP has SDHCI_CAPABILITIES 1 register */
ESDHC FLAG HAVE CAPI |
/* The IP supports HS200 mode */
ESDHC FLAG HS200|
/* The IP supports HS400 mode */
ESDHC FLAG HS400 |
/* The IP supports HS400ES mode */
ESDHC FLAG HS400 ES
/* The IP has Host Controller Interface for Command Queuing */
| ESDHC FLAG CQHCI
/* The IP state got lost in low power mode */
| ESDHC FLAG STATE LOST IN LPMODE
/* The IP lost clock rate in PM_RUNTIME */
| ESDHC FLAG CLK RATE LOST IN PM RUNTIME,

¥
EFemmcJBEW T : (PL 15 S emmce datasheet5JESD84-B51:
Embedded Multi-Media Card (esMMC) Electrical Standard (5.1))

B JEDEC/MMC standard version 5.0-compliant
B  VCCQ (dual voltage): 1.65-1.95V; 2.7-3.6V

[23:15] 11111 1111b 2.7-3.6V voltage range
[14:8] 000 0000b 2.0-2.7V voltage range
[7] 1b 1.70-1.95V voltage range

B HS200/HS400 mode with 1.8V IO
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7.4.59 DEVICE_TYPE [196]
This field defines the type of the Device.

Table 137 — Device types

Bit Device Type

7 HS400 Dual Data Rate esMMC at 200 MHz — 1.2 V /O

6 HS400 Dual Data Rate esMMC at 200 MHz — 1.8 V /O

5 HS200 Single Data Rate esMMC at 200 MHz - 1.2 V T/O

4 HS200 Single Data Rate esMMC at 200 MHz - 1.8 V /O

3 High-Speed Dual Data Rate esMMC at 52 MHz - 1.2 V I/O

2 High-Speed Dual Data Rate eeMMC at 52 MHz-1.8 Vor 3 VI/O

1 High-Speed e*MMC at 52 MHz - at rated device voltage(s)

0 High-Speed esMMC at 26 MHz - at rated device voltage(s)

Device type DEVICE_TYPE | - [ ] r e | s |

Data strobe pin (HS400 need it but do not support HS400ES mode)

7.4.66 STROBE SUPPORT [184]
This register indicates whether a device supports Enhanced Strobe mode for operation modes that
STROBE is used (ie HS400).
Value “0x0” indicates No support of Enhanced Strobe mode
Value “0x1" indicates device supports Enhanced Strobe mode
7.4.67 BUS WIDTH [183]

It is set to ‘0’ (1 bit data bus) after power up and can be changed by a SWITCH command.
Bus Width, Normal or DDR mode and Strobe mode (for HS400) are defined through BUS WIDTH
register.

Table 144 — BUS WIDTH

Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bitl Bit 0
Enhanced Strobe Reserved Reserved Reserved Bus Mode Selection
Bit 7:
0x0: Strobe is provided only during Data Out and CRC response [Default]
0x1: Strobe is provided during Data Out, CRC response and CMD Response
Reserved \ - | - | 1 | w0 | sy 5
Bus width mode BUS_WIDTH - 1 WI/E_P [183] 00h

i.MX8X A Bz AAE 5 e



B ECSD FF#E cmdq 4%

| CMD Queuing Support | CMDQ_SUPPORT |1 | R | [308]

Reserved - - 181 TBD [486:306] -

Bindings 3 #%4:\Documentation\devicetree\bindings\mmc\mmec.txt HAH I AF & -
1. bus-width: Number of data lines, can be <1>, <4>, or <8>
cd-gpios: Specify GPIOs for card detection, see gpio binding
wp-gpios: Specify GPIOs for write protection

b

no-1-8-v: when present, denotes that 1.8v card voltage is not supported on this system, even if the controller claims it
is.

eMMC FIERZIER T IOMUX 4, —MeA TR E L ERIR, eMMC YIGLEFE, Bt kis
CMD, 2EL eMMC W 4 Ka474%: OCR,CID,CSD,ExtCSD 3K 3k75 eMMC [JRE /I (L RFHLE ,
MERTERE, B, W), SRIG454 host controller [HRE 11, FH45 &I eMMC At H HLJH
TGS, RESNELE host AT RE, S, P45, Brl LIV eMMC 7. —fATRETF
FRE, BT LTSk
B R RWRTTAN3.3V T, IELE S host/emme SZHF 1.8V, W EAE DTS H il _E no-1-8-v,
XEERAS R T ddr52 T7: MMC_CAP2 DDR52 3 3V, hs200/hs400 disabled.
B OREER A L strobe pin, B IS _E NAZ IR E A hs200, 40 AT R & hs400,3 host [
hs400 Ihag i, 7] LLSG N eMMC ) datasheet HAfIIA— T ext_csd[196]:Device Type 7F
i85, BE ISR hs200. 7 4NN R WAL AT LUE 3, WIa6461E B b2 G AR 2.
mmc0: new HS400 MMC card at address 0001

host controller %1~ 2 # HS400 37 5

Drivers/mmc/host/sdhci-esdhc-imx.c

static struct esdhc_soc_data usdhc_imx8qm_data = {

// ESDHC_FLAG_HS400 |
// ESDHC_FLAG_HS400_ES

B AR A R T AR, FT DA host controller 1) flag 2:$#, L ik 22 HS400,
AT 288 HS200,

B SR RS SR KR T R, AT LAAE dts iR B bus-width = <d4>; 5 il
host controller ff  4bit 77 =15 A, I/ 5 28 S5 4K X 10T B (R 520
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B Cmdq 5.4.24 BSP /2 3 R, (H2T LLE 2 .MX8QXP MEK #_F [ eMMC FEA S HF
emdq, It ELX AN DI AT AT 78 70 ik i, an iz P H i £ eMMC SCRFZ AN D)
RE, AP ATEERIE, AT LUE host controller f flag 244 .
Drivers/mmc/host/sdhci-esdhc-imx.c

static struct esdhc_soc_data usdhc_imx8qm_data = {

//| ESDHC_FLAG_CQHCI...

LR, N 1.MX8QXP MEK #% ) uSDHC ] I0Omux W&, FESH O TE-AEICE, FE—

4~ CD/WP [#] GPIO 7] fe & M— T .

40

/arch/arm64/boot/dts/freescale/imx8x-mek.dtsi

pinctrl_usdhcl: usdhclgrp {

fsl,pins = <
IMX8QXP_EMMCO0_CLK_CONN_EMMCO0_CLK 0x06000041
IMX8QXP_EMMCO_CMD_CONN_EMMCO0 CMD 0x00000021
IMX8QXP_EMMCO_STROBE CONN_EMMCO STROBE 0x00000041

pinctrl_usdhc2 gpio: usdhc2gpiogrp {
fsl,pins = <
IMX8QXP _USDHCI1 RESET B LSIO GPIO4 1019 0x00000021
IMX8QXP_USDHC1_WP_LSIO GPIO4 1021 0x00000021
IMX8QXP _USDHCI1 CD B LSIO GPIO4 1022 0x00000021

pinctrl_usdhc2: usdhc2grp {

fsl,pins = <
IMX8QXP_USDHCI_CLK CONN _USDHCI CLK 0x06000041
IMX8QXP_USDHC1_CMD_CONN_USDHC1 CMD 0x00000021
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1: /fusdhc2 A sdslot, & X F:
&usdhe?2 {
pinctrl-names = "default", "state 100mhz", "state 200mhz";
pinctrl-0 = <&pinctrl usdhc2>, <&pinctrl usdhc2 gpio>;
pinctrl-1 = <&pinctrl usdhc2>, <&pinctrl usdhc2 gpio>;
pinctrl-2 = <&pinctrl usdhc2>, <&pinctrl usdhc2 gpio>;
bus-width = <4>;
vmme-supply = <&reg_usdhc2 vmme>;//HL I 75 LN & B 4T T K
cd-gpios = <&lsio_gpio4 22 GPIO_ACTIVE_LOW>;//cd gpio 7 ZHfi\ iomux ELZ8 1% B N gpio
wp-gpios = <&lsio_gpio4 21 GPIO_ACTIVE_HIGH>;//wp gpio 75 EAfi i\ iomux VLB E N gpio
status = "okay";
¥
//usdhcl A emme & SLUTF :
&usdhel {
pinctrl-names = "default", "state 100mhz", "state 200mhz";
pinctrl-0 = <&pinctrl usdhc1>;
pinctrl-1 = <&pinctrl usdhc1>;
pinctrl-2 = <&pinctrl usdhcl>;
bus-width = <8>;
no-sd;
no-sdio;
non-removable; /AN FERE, FTLAKA cd HIFLE
status = "okay";

HEAN WSS BT LS mme utility T EAG#, HCaniian N a4

mmc extcsd read /dev/mmcblk0

Mmc IXF) I FELH N a0 T -

1.5.1 Menuconfig
e CONFIG MMC: ¥ Jin%f MMC i 28 ¥ 52 FF: Device Drivers->MMC/SD/SDIO Card support

e CONFIG_MMC_BLOCK: ¥ Jjj1%} MMC block % %% [ 37 £, 7T Fl T S FF S R G 82 Device
Drivers-=>MMC/SD Card Support->MMC block device driver
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e CONFIG MMC _SDHCI:¥ in%$ SDHC host controller [ 3 #¥: Device Drivers->MMC/SD Card
Support-> Secure Digital Host Controller Interface support

e CONFIG_MMC_SDHCI PLTFM: 4%} SDHCI on the platform specific bus ff) 52 #: Device
Drivers-=>MMC/SD Card Support-> Secure Digital Host Controller Interface support->SDHCI
support on the platform specific bus

e CONFIG_ MMC_ESDHC_IMX: # %} i.MX USDHC #% 1 /] 3 ¥ : Device Drivers->MMC/SD
Card Support->Secure Digital Host Controller Interface support->SDHCI support on the platform
specific bus->SDHCI platform support for NXP eSDHC i.MX controller

e CONFIG_MMC_UNSAFE_RESUME: /x5 Ff MMC/SD/SDIO -~ AR SC A R Gt i) AN AT
BBREISZHF: Device Drivers->MMC/SD/SDIO Card support->Assume MMC/SD cards care
non-removable.

1.5.2 Xt YRS

Linux-5.4.24/drivers/mmc

|->card \\Wf mmc block B¢ & FRISCHFIKEN A7 N AE R (Bt ) BUAHSCIRS], 40 MMC/SD R it &
Yz

|  |->Makefile: obj-$(CONFIG_ MMC BLOCK) +=mmc_block.o
mmc_block-objs :=block.o queue.o

| |->block.c\%F mmc block ¥ #% 157 FE IR 5

|  |->queue.c

|->core\\mmc P 3 FF

| |->Makefile: obj-$(CONFIG_MMC) +=mmc_core.o
mmc_core-y := core.o bus.o host.o \

mmc.o mmc_ops.o sd.o sd_ops.o \
sdio.o sdio_ops.o sdio_bus.o \
sdio_cis.o sdio_i0.0 sdio_irq.o \

quirks.o slot-gpio.o

| [->core.c\mmc WX SCHFIRBNEEAS MMC (A% 0, X EB 73 58 AN [F PR SCRRRTE I SE 3,
host JEANBL & KA = S % 1 bR EL

| >
[->host\WE{ Xt AN [/ EHLEm ) SDHC. MMC 2 5% 1SR AD,  3X #0722 h 9K ah AT 56 il
| |-> Makefile:

obj-$(CONFIG_MMC_SDHCI) +=sdhci.o

obj-$(CONFIG_MMC_SDHCI PLTFM) +=sdhci-pltfm.o

0bj-$(CONFIG_MMC SDHCI ESDHC IMX)  += sdhci-esdhc-imx.o
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| |->sdhci.c:sdhei AnifE stack F0HS
| |->sdhci-pltfm.c: sdhci *F- &2
| |->sdhci-esdhc-imx.c/h :uSDHC 3R 5h/Z4CHY

1.5.3 MMC 315 E R

File Systemn (Ex 2fsTAT driver) sDIOAFFP

ApplE aton Server imerface

blocloc: blaclc

driver for Elock Client Dirver {Storage)
pecip hecal modia. \ Chent Dyver interface
care.c, sihc, - - Ete s, mme,
Einilz of Eng Protocol Drirers 5
slio, ce-atn
amd 50 o

Host comtroller Daiver mierface

sdhii. e'sdhei-plitfm.c

gl hii-esdhe-imx.e Local Bus Inierface

Host Conntroller
Shot Elecerical inerface
MMC /SD/SD
MMC/SDVSD I0/CE-ATA Devices I0CE-ATA

Devices

Figure 34-1. MMC Drivers Layering

1.5.4 MMC %4k
MMC 3K3))75 0 T e IREN A B 3k A, - LA B B A% ) 4 o ) R0 an A e
RGAEHWIIEIET, TE device tree FFRT, 244
usdhcl: mmc@5b010000 {

interrupt-parent = <&gic>;
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interrupts = <GIC_SPI 232 IRQ TYPE LEVEL HIGH>;
reg = <0x5b010000 0x10000>;
clocks = <&sdhc0_Ipcg 1>,
<&sdhc0_lpcg 0>,
<&sdhc0_lpcg 2>;

clock-names = "ipg", "per", "ahb";
assigned-clocks = <&clk IMX SC R_SDHC 0 IMX IMX8QXPM CLK PER>;
assigned-clock-rates = <400000000>;
power-domains = <&pd IMX_ SC R _SDHC 0>;
fsl,tuning-start-tap = <20>;
fsl,tuning-step= <2>;
status = "disabled";

¥

&usdhel {

pinctrl-names = "default", "state 100mhz", "state 200mhz";

pinctrl-0 = <&pinctrl usdhc1>;

pinctrl-1 = <&pinctrl usdhc1>;

pinctrl-2 = <&pinctrl usdhc1>;

bus-width = <8>;

no-sd;

no-sdio;

non-removable; /A B, FrLlEE od HELE

status = "okay";

15
VEMHEE platform S 28, BEBMFEMN T platform_device.
VEM platform_driver 7£\linux-5.4.24\drivers\mmc\host\sdhci-esdhc-imx.c
module platform_driver(sdhci_esdhc_imx_driver);
static struct platform_driver sdhci esdhc_imx_driver = {

.driver ={
.name = "sdhci-esdhc-imx",
.owner =THIS MODULE,
.of match_table = imx_esdhc_dt ids,
.pm = &sdhci_esdhc_pmops,

}s

.id_table=imx_esdhc_devtype,
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.probe = sdhci_esdhc_imx_probe,
.remove = sdhci_esdhc_imx_remove,
¥
sdhci_esdhc_imx_probe
|-> sdhci_pltfm_init

1.6 LB IR

. MX8QXP 1] LLIZEHZ rm67191 MiPi DSI 5, XHFETEFTH 1. MX8/8X/8M ZRF|Hi#ial LA

A, (B BE B A A F BE £E 1. MX8QXP MEK VA Selaka), wf LA iMX8M “F & # it k.

B WA IKE) O 4 g 1R 1LMX8 RIIK A

\linux-imx\arch\arm64\configs\ defconfig

CONFIG_TOUCHSCREEN_SYNAPTICS DSX I2C=y

drivers\input\touchscreen\ Makefile

0bj-$(CONFIG_TOUCHSCREEN SYNAPTICS DSX) += synaptics_dsx/

synaptics_dsx\ Synaptics dsx i2c.c

Pt LA ZEE DTS A G RER BB at nl LN T, 25 L MX8MM [14KE) DTS 7<)
Arch\arm64\boot\dts\freecale\fsl-imx8mm-evk-rm67191.dts:

pinctrl_i2¢c2 synaptics_dsx_io: synaptics_dsx_iogrp {
fsl,pins = <

MX8MM IOMUXC_GPIO1_I009_GPIO1_IO9 0x19  /* Touch int */

¥
&i2c2 {
synaptics_dsx_ts@?20 {

—_n

compatible = "synaptics_dsx";

reg = <0x20>;

pinctrl-names = "default";

pinctrl-0 = <&pinctrl i2c2_synaptics_dsx_i0>;
interrupt-parent = <&gpiol>;

interrupts =<9 IRQ TYPE LEVEL LOW>;
synaptics,diagonal-rotation;

= W

status = "okay";
¥

1. MX8QXP MEK #% i % it
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GND WAL NI LS LRSS

VOC_Tve
forey AT MIPI_DEM G SCL ACH
L T MIP_DSE6_BCo SCL
Risgy Aln = MIP_DS0_B2Co_S0A
MIP_DSi0_ GPI00_00
R0, .. ~ATH WIPM_DSio_GPE00_o1
=5 B& ML LA TAT_F
BE g7

B7 FBs 1 MIPIL_DSI0_PWM

B 0
B9 I B0 RIPT_DST_TE_SUA
B10 BT FFT_CFST0_I2C_STL

T .MX8QXP MEK # [ [F]—AN AT LLIEH: LVDS # HDMI 4% , it LAMH R i2C FiT GPIO
i B4 IOMUX 10

//MiPi DSIO
pinctrl i2c0_mipi_lvds0: mipi_lvds0 i2¢c0_grp {

fsl,pins = <
IMX8QXP_ MIPI DSI0 12C0 SCL_MIPI DSIO 12C0 SCL 0xc6000020
IMX8QXP_MIPI DSI0 12C0 SDA MIPI DSIO 12C0_SDA 0xc6000020
IMX8QXP MIPI DSI0 GPIO0 01 LSIO GPIO1 1028 0x00000020

=5

&i2¢0_mipi_lvds0 {
#address-cells = <1>;
#size-cells = <0>;
pinctrl-names = "default";
pinctrl-0 = <&pinctrl i2c0_mipi_lvds0>;
clock-frequency = <100000>;

status = "okay";
//IMiP1 DSI1
pinctrl i2c0_mipi_lvdsl: mipi lvds1l i2¢0_grp {
fsl,pins = <
IMX8QXP MIPI DSI1 12C0_SCL MIPI DSI1 12C0_SCL 0xc6000020
IMX8QXP MIPI DSI1 12C0_SDA MIPI DSI1 12C0_SDA 0xc6000020
IMX8QXP MIPI DSI1_GPIOO 01 LSIO GPIO2 1000 0x00000020
=5
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¥
&i2c¢0_mipi_lvdsl {
#address-cells = <1>;
#size-cells = <0>;
pinctrl-names = "default";
pinctrl-0 = <&pinctrl i2c0_mipi_lvds1>;
clock-frequency = <100000>;
status = "okay";

JIT LA B DL 5 B Jin fi 58 5 BX 2 001K«
1: add patch
--- a/arch/arm64/boot/dts/freescale/imx8qxp-mek-dsi-rm67191.dts
+++ b/arch/arm64/boot/dts/freescale/imx8qxp-mek-dsi-rm67191.dts
@@ -113,3 +113,15 @@

1

¥
¥
+&i2c0_mipi_lvds0{
+  synaptics_dsx_ts@20 {//i2c #3it

is compatible = "synaptics_dsx";
+ reg = <0x20>;
+ interrupt-parent = <&lsio_gpiol>;
ia interrupts = <28 IRQ_TYPE_LEVEL_LOW>; //MiPi DSI 0 f§ GPIO Hifi%E 7 GPIO1 1028
i synaptics,diagonal-rotation;
status = "okay";
+ 0k
+}

+&i2c0_mipi_lvdsl {
+  synaptics_dsx_ts@20 {

is compatible = "synaptics_dsx";

+ reg = <0x20>;

+ interrupt-parent = <&lsio_gpio2>;

ia interrupts = <0 IRQ_TYPE_LEVEL_LOW>;// MiPi DSI 1 f§ GPIO #ifi%E 7 GP102 100 +
+ synaptics,diagonal-rotation;
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iis status = "okay";

R
+};
make dtbs

to get imx8qxp-mek-dsi-rm67191-rpmsg.dtb and replace the SDcard fat partition
imx8qxp-mek-dsi-rm67191-rpmsg.dtb,}¥ =, B M4 &R AT EFF rpmsg.dtb, J%XH B H—H% A dib,
BABXILERBARRE T M4 B9, FTIAINEL rpmsg.dtb,
2: boot and stop in uboot:
setenv fdt file “imx8qgxp-mek-dsi-rm67191-rpmsg.dtb” /& dtb 314, Bk E <3 O 4 MiPi DSI &
sav
reset
3: boot to shell run evtest, touch the screen and will have output.
root@imx8qxpcOmek:~# evtest
No device specified, trying to scan all of /dev/input/event™®
Available devices:
/dev/input/event0:  sc-powerkey
/dev/input/eventl:  fx0s8700
/dev/input/event2:  fxas2100x
/dev/input/event3:  mpl3115
/dev/input/eventd4:  is129023 light sensor
/dev/input/event5:  synaptics_dsx i2c
Select the device event number [0-5]: 5
Input driver version is 1.0.1
Input device ID: bus 0x18 vendor 0x0 product 0x3 version 0x2000
Input device name: "synaptics_dsx_i2c"
Supported events:
Event type 0 (EV_SYN)
Event type 1 (EV_KEY)
Event code 116 (KEY _POWER)
Event code 158 (KEY BACK)
Event code 172 (KEY_HOMEPAGE)
Event code 325 (BTN_TOOL _ FINGER)
Event code 330 (BTN_TOUCH)
Event code 580 (KEY_ APPSELECT)
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Event type 3 (EV_ABS)
Event code 47 (ABS_MT _SLOT)
Value 0
Min 0
Max 9
Event code 48 (ABS_ MT TOUCH_MAIJOR)
Value 0
Min 0
Max 30
Event code 49 (ABS MT TOUCH_MINOR)
Value 0
Min 0
Max 30
Event code 53 (ABS_MT POSITION_X)
Value 0
Min 0
Max 1080
Event code 54 (ABS_MT POSITION_Y)
Value 0
Min 0
Max 1920
Event code 57 (ABS_MT_TRACKING ID)
Value 0
Min 0
Max 65535
Properties:
Property type | (INPUT_PROP_DIRECT)
Testing ... (interrupt to exit)
Event: time 1590536892.172957, type 3 (EV_ABS), code 57 (ABS_MT_TRACKING_ID), value 3
Event: time 1590536892.172957, type 1 (EV_KEY), code 330 (BTN_TOUCH), value 1
Event: time 1590536892.172957, type 1 (EV_KEY), code 325 (BTN_TOOL_FINGER), value 1
Event: time 1590536892.172957, type 3 (EV_ABS), code 53 (ABS_MT POSITION X)), value 628
Event: time 1590536892.172957, type 3 (EV_ABS), code 54 (ABS_MT POSITION_Y), value 1353
Event: time 1590536892.172957, type 3 (EV_ABS), code 49 (ABS_MT TOUCH_MINOR), value 2

i.MX8X W% IXFNAG 5 %
NXP Semiconductor 49



Event: time 1590536892.172957, -------------- SYN_REPORT ------------

Event: time 1590536892.257715, type 3 (EV_ABS), code 57 (ABS_ MT TRACKING ID), value -1
Event: time 1590536892.257715, type 1 (EV_KEY), code 330 (BTN_TOUCH), value 0

Event: time 1590536892.257715, type 1 (EV_KEY), code 325 (BTN_TOOL_FINGER), value 0
Event: time 1590536892.257715, -------------- SYN REPORT ------------

50

1.7 LVDS LCD &3}z il

L. MX8QXP K eV A LM Ros itk A PR, — R H] MiPI DSI B{ LVDS i£E# 7
F%, SRJaiE LVDS 8¢ FPD-Link 55 H AT 202 2R 45, S35 FHIRBh B

HHS RO NG, B H AT I s i B w2 T A A % LVDS $52 1
HIBE, EEanFRATERIN BSP Hr s A 2

arch/arm64/boot/dts/freescale/imx8qxp-mek-jdi-wuxga-lvds0/1-panel.dts (0 8% 1 [ [X 5] H
72 I — % LVDS KA Master % t #747)

{

lvdsO_panel {
compatible = "jdi,tx26d202vmObwa";

IE
&Idbl {

fsl,dual-channel;

lvds-channel@0 {
fsl,data-mapping = "spwg";

i
1
&ldb2 {

status = "disabled";
1
Uboot W & fdt file ZHCR A RELL 5F UK E]
=> setenv fdt_file 'imx8qxp-mek-jdi-wuxga-lvdsO-panel.dtb'
=> sav

=> pri
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fdt file=imx8qxp-mek-jdi-wuxga-lvdsO-panel.dtb
=> reset

PSR
drivers/gpu/drm/panel/panel-simple.c

{
.compatible = "jdi,tx26d202vmObwa",

.data = &jdi_tx26d202vmObwa,

3
static const struct display_timing jdi tx26d202vmObwa_timing = {

static const struct panel desc jdi_tx26d202vmObwa = {

#H1¥) binding doc 7E
\devicetree\bindings\video\display-timing.txt
\devicetree\bindings\video\fsl,ldb.txt

BRRCRAT
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BT LLERIN BSP A& SZF7H— 3K 1920X1200 F XU LVDS #) LCD. BT ER S b, thaniiiE
RN, KB rEiE R 2 1920X720 43385, LR PLARAEEITER CLAA123FBATIXN
] 1920X720 HI XS BB TR A 20 07 B SR 1 B a2 24 video mode SR SZHF— ZGH ) LVDS Bt -

A5 1% BE 1 datasheet, F: timing 41T :
Timing Specification

Iltem Symbol Min Typ Max Unit
LVDS input CLK Frequency fCLKin 40 523 66.12 MHz
signal sequence
Horlzo_ntal total ty 1070 1150 1230 tCLK
Time
Horizontal fua 960 tCLK

effective Time

LED Inputsignl Horizontal Blank

i ﬂﬁﬁe\ms DENA | Horizontal Time e 15 Lo 20 HEEH
Transmitter ) Vertical total Time ty 748 758 768 ty
Vertical i 720 ;

effectiveTime VA H

Vertical Blank e 8 38 - N

Time

At LIE 2L vidoe mode 417 :

drivers/gpu/drm/panel/panel-simple.c
static const struct display_timing jdi tx26d202vmObwa_timing = {
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pixelclock = { 104604000, 104604000, 104604000 }//pixel
clock=52.3MhzX2=(1920+200+180)X(720+30+8)X60=104604000

Jhactive = { 1920, 1920, 1920 }, //horizontal effective time =960X2=1920
.hfront_porch = { 200, 200, 200 },//horizontal porch time=200-+180=(1150-960)x2=380
.hback porch = { 180, 180, 190 },

.hsync_len = { 10, 10, 10 }, //sync_len<front porch

.vactive = { 720, 720, 720}, //vertical effective time=720

.vfront _porch = { 30, 30, 30 },//vertical porch time =30+8=758-720=38

.vback porch={8,8,8 },

.vsync len={2,2,2 },//sync len< front_porch

flags = DISPLAY FLAGS DE HIGH,

iE

1.8 LVDS LDB SerDas IRz F

WIRTCHTIR, i.MX8QXP 6 layer JF &M % #F LVDS SerDas B#, fii il TIDS90UB947 [#5%%, 5
DS90UBY48 fift /v 4, HAFATHI T -

MIFI_DSI0_CLK_F [ATD ;g LVDS0_CLK_P 7
MIFI_DSI0_CLK_N LVDSO_CLK_N 27
AKZZ _
MIFI_DSI0_DATAD P =7 ;g LVDSD _DATAD_P 27
MIF|_DSH_DATAD_N LVDSO_DATAO_N 27
AK1E
MIFI_DSI0_DATA1_F &7 ;g LVDS0_DATA1_F 27
MIFI_DSI0_DATAI_N LVDSO_DATAT_N 27
AK24 ; &
MIFI_DSI0_DATAZ_F [~A1T3 gg LVDS0_DATA2_P 27
MIPI_DSI0_DATAZ_N LVD'S0_DATAZ_N 77
AKIE s
MIFI_DSI0_DATA3_F AT ;g LVDS0_DATAZ_P 27
MIFI_DSI_DATA3_N LVDSO_DATAZ_N 27
i.MX8X P IX B AR5 R il
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e e
AD18
et VDD_MIFI_1P2_2 =

[10Y

e AAZS
R260 4,R258 SR237 GND VDD_MIF_DSLBIG_TF
47K
= A L LVDS0_I2C_SCL AC31 -
27 LVDSO_[2C_SCL < VD=0 T2C_S0A AT | MIPI_DSID_I2C0_SCL
27 LVDSO_I2C_SDA <<, — MIPI_DSI0_I2C0_SDA
- [ ADaZ
27 LVDS0_RST_B <> —wostoNT B AETE | MIPI_DSID_GPIOD_00
7 LVDSO_INT_B <, chr v MIPI_DSID_GPIOO_01

HSD +2 Connector

1 DATAD+
S m o : 2 DATAI+
nnnn = = E ue i T i a1} 3 DATAQ-
4 DATAI-
5 —12v
60V

e

88

4-Lane LVDS
1080P60 INPUT 7
&

-----

DS90UB947-Q1
uioi

ser

g 99 §8 8% BR 8% B 22

& eonn

2|

w
.
L¥ =
: ﬁyit‘ 0
4, i
oo, s
-
P wass o
u
nnnnn
o S HE
- 1UF
VOUT=VFB * (1+ R1/R2)
VEB=0.55V 48
3

VOUT=1.1V

I K2 SAE T LMX8QXP ] 4 X LVDS £k T1947, %t 1080P, TI947 i FH A
channels [] FPD-Link 22 T1948, TI948 FiiF Al & 4 % (3L 8 %F) LVDS £k, %4 1080P (1]
LVDS iF C(H I ER P ETE LVDS Frab2 o A m), Fril s a3t 8 XF LVDS £, thaniiife
iMX6 i FEEMHA LVDS #: KI5 —5 LVDS B, (E&1E iMX8QXP I, A 4%} LVDS £
ISR R, 5 T1947/948 456 0] MW EIFH —A~ LVDS £ [ RIKB &G b, 18 LS H —A>
LVDS/MiPi DSI 4% 3k B2 — 5 (1.MX8QXP 6layer Hf# ] T — MiPi DSI Serdas) ) . 71
— T P R T
® OLDI Dual: 4-lane, Single//f# 4 HC & HOpenLDI(jeida),JE Vesa(spwg) i ., — “pixel input.
Auto-SleepS: Disable

Repeater: Disable
® MAPSEL: OLDI bit Mapping//fi{4[iC. & J9OpenLDI(jeida), F Vesa(spwg)fi K -
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® COAX: Twisted pair cabling//B {4 FC B AN L4, AE R A5 .
Table 6. MODE_SEL[1:0] Settings

Mode Setting Function
0 Single-pixel OpenlDl interface.
OLDI_DUAL: OpenLDI Interface sl v e el
& 1 Dual-pixel OpenlLDl interface.
AUTO_SS: Auto Sleep-Stat . R
Lper ottt 1 Enable.
REPEATER: Configure 0 Disable repeater mode.
Repeater 1 Enable repeater mode.
Table 6. MODE_SEL[1:0] Settings (continued)
Mode Setting Function
: : 0 OpenLDI bit mapping.
MAPSEL: OpenlLDI Bit M
G P 1 SPWG bit mapping.
COAX: Cable Type 0 Enable FF’D—L?nk 1 for twistg-d pair lr.ahling.
1 Enable FPD-Link Il for coaxial cabling.

DL 1 B B AR B 1 00, 7555 NXP SCRRE &S HUER R IR A S IR B
Drivers\gpu\drm\bridge\Kconfig:
config DRM_TI DS90UB9%4x
tristate "TI DS90UB947/948 FPD-Link serializer/deserializer chip"
default y //ERINFENRZHAERE, BT AANFHAE defconfig Hr iniE
depends on 12C
help
if you say yes here you get support for the DS90UB947/948 series of
chips.
Drivers\gpu\drm\bridge\Makefile:
0bj-$(CONFIG_DRM_TI DS90UB94x) += ds90ub94x.0

DTS LB U1 R : arch\arm64\boot\dts\freescale\imx8x-mek.dtsi
&i2c0_mipi_lvdsO {

/*
Ivds_bridge0: lvds-to-hdmi-bridge@4c {
15

&l

/ladd

lvds_bridge0: ds90ub94x@0c {

i.MX8X A Bz AAE 5 e
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compatible = "ti,ds90ub94x";
reg = <0x0c>;

clock-frequency = <400000>;

port@0 {
ds90ub94x _in: endpoint {

remote-endpoint = <&lvds0_out>;

¥
I8

I8
//lend
&ldbl_phy {

status = "okay";
15
&ldbl {

status = "okay";

Ivds-channel@0 {

fsl,data-mapping = "jeida";//bit mapping % {4-H B N OpenLDIJEIDA), IE VESA(SPWG)#RF, 5
DA A4 T 2 AR TR

fsl,data-width = <24>;//24bit
status = "okay";
port@1 {
reg = <I>;
IvdsO_out: endpoint {

remote-endpoint = <&ds90ub94x_in>;// <&it6263 0 in> ¥t JR AEEZF] lvdsO 1
Ivds to hdmi #r§% 1vds to serdas Hr

)

1
PRARID B — R X T1947/948 ) 12C FiL & -
Drivers\gpu\drm\bridge\ds90ub94x.c
static int ds90ub94x_probe(struct i2¢c_client *client,
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const struct i2¢_device id *id)

/*OLDI_DUAL:Single-pixel mode, MAPSEL: OpenLDI Bit Mapping*/

ret = regmap_write(ds90ub94x->ds90ub947 regmap, 0x4f, 0xc0);/ At B LM AE/FFL & strap 7 7, FTLAAR
EAEA, DA EERE AR E

if (ret)
goto unregister _ds90ub948 i2c;

/*AUTO_SS:Auto Sleep-State*/
ret = regmap_write(ds90ub94x->ds90ub947 regmap, 0x01, 0x00);

[IFEEAEBCE —F, 5K auto sleep

| | | ¢ e e rran i e v
1 0x01 Reset 7 RW 0x00 SOFT_SLEEP 0: Do not power down when no Bidirectional Control Channel link 1s
detected (default).
1: Power down when no Bidirectional Control Channel link is detected.
if (ret)

goto unregister ds90ub948 i2c;
/*REPEATER:Disable repeater mode*/
ret = regmap_write(ds90ub94x->ds90ub947 regmap, 0xc2, 0x98);

[FNEEAFRCE — R, AT repeater B

ADD ADD - - Register Default
(dec) (hex) Register Name Bit(s) Type (hex)

194 0xC2 CFG T RW 0x80 ENH_LW Enable Enhanced Link Verification: Enables enhanced link verification.
Allows checking of the encryption Pj value on every 16th frame.

1 = Enhanced Link Verification enabled.

0 = Enhanced Link Verification disabled.

6 Reserved.

5 RW TX_RPTR Transmit Repeater Enable: Enables the transmitter to act as a
repeater.

1 = Transmit Repeater mode enabled

0 = Transmit Repeater mode disabled.

4:3 RW ENC_MOCDE Encryption Control Mode: Determines mode for controlling whether

encryption is required for video frames.

00 = Enc_Authentficated.

01 = Enc_Reg_Control.

10 = Enc_Always.

11 = Enc_InBand_Control (per frame).

If the Repeater strap option is set at power-up, Enc_InBand_Control
(ENC_MODE == 11) will be se-lected. Otherwise, the default will be
Enc_Authenticated mode (ENC_MODE == 00).

Function Description

if (ret)
goto unregister _ds90ub948 i2c;
/*COAX:Enable FPD-Link III for STP*/
ret = regmap_write(ds90ub94x->ds90ub947 regmap, 0x5b, 0x20);
/A L2 strap NXUE 2R A5 5
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ADD ADD - s Regist Default . L
(dec) (hex) Register Name Bit(s) %%';eer (h:::; Function Description
91 0x5B DUAL_CTL1 i RW Strap FPD3_COAX_M [ FPD-Link Il Coax Mode: Enables configuration for the FPD-Link I1I
ODE Interface cabling type:
0 : Twisted Pair.
1: Coax.
This bit is loaded from the MODE_SEL1 pin at power-up.
6 RW 0x20 DUAL_SWAP Dual Swap Control:
Indicates current status of the Dual Swap control. If automatic
comrection of Dual Swap is disabled via the DISABLE_DUAL SWAP
control, this bit may be modified by software.
if (ret)

goto unregister ds90ub948 i2c;

/*PASS-THROUGH:Enable pass-through*/

ret = regmap_write(ds90ub94x->ds90ub947 regmap, 0x03, 0xDA);
NHEEBINMEMLL, FEREE T i2c Ui li #7351 pass-through 5.

Table 10. Serial Control Bus Registers (continued)

agg (';\125 Register Name Bit(s) R%%';;er D‘zf::)h Function Description
3 0x03 General Configuration 7 RW 0xD2 Back channel Enable/disable back channel CRC Checker.
CRC Checker 0: Disable.
Enable 1: Enable (default).
6 Reserved.
-1} RW 12C Remote Automatically acknowledge I2C remote writes. When enabled, 12C
Write Auto writes to the Desenalizer (or any remote [2C Slave, if I2C PASS ALL
Acknowledge 15 enabled) are immediately acknowledged without waiting for the
Port0/Port1 Deserializer to acknowledge the write. This allows higher throughput
on the [2C bus. Note: this mode will prevent any NACK from a remote
device from reaching the 12C master.
0: Disable {default)
1: Enable.
If PORT1_SEL is set, this field refers to Port! operation.
4 RwW Filter Enable HS, VS, DE two-clock filter. When enabled, pulses less than two full
PCLK cycles on the DE, HS, and VS inputs will be rejected.
0: Filtering disable.
1: Filtering enable (default).
3 RW 12C Pass- 12C pass-through mode. Read/\Write transactions matching any entry
through in the Slave Alias registers will be passed through to the remote
Port0/Port1 Deserializer.
0: Pass-through disabled (default).
1: Pass-through enabled.
If PORT1_SEL is set, this field refers to Port! operation.
2 Reserved.
1 RW PCLK Auto Switch over to internal oscillator in the absence of PCLK.
0: Disable auto-switch.
1: Enable auto-switch (default).
if (ret)

goto unregister _ds90ub948 i2c;

ret = regmap_write(ds90ub94x->ds90ub947 regmap, 0x17, 0x9E);

lapie TU. Serial Lontrol BUs RegIsiers (continued)

[Adgg {J;EE) Register Name Bit(s) R%%l;;er D{?]f:;';h Function Description
23 17 |2C Control T RW Ox1E 12C Pass All 0: Enable Forward Control Channel pass-through only of 12C
accesses to 12C Slave IDs matching either the remote Deserializer
Slave ID or the remote Slave ID (default).
1: Enable Forward Control Channel pass-through of all I2C accesses
to [2C Slave IDs that do not match the Serializer 12C Slave ID.
6:4 RW SDA Hold Time | Intemal SDA hold time:
Configures the amount of internal hold time provided for the SDA input
relative to the SCL input. Units are 40 nanoseconds
30 RwW I2C Filter Depth | Configures the maximum width of glitch pulses on the SCL and SDA
inputs that will be rejected. Units are 5 nanoseconds.
if (ret)
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4
goto unregister ds90ub948 i2c;

/*check if ds90ub948 device connected*///15 TI948 7474 0 F 42 5 AJ LA Il o
ret = regmap_read(ds90ub94x->ds90ub948 regmap, 0x00, &data);
if ((data >> 1) 1= DS90UB948 12C_ADDR) {

dev_err(dev, "No ds90ub948 device connected");

goto unregister ds90ub948 i2c;

static void ds90ub94x_bridge enable(struct drm_bridge *bridge)

{...
/lreset TI948

map_write(ds90ub94x->ds90ub948 regmap, 0x01, 0x01);
msleep(10);
.

an b ik T1947/948 Serdas JXZNIE & LA TR FRIY), KESECE ML 5Em, W FEixE —
T slave i2c [ pass thougth 1=,

1.9 MiPi DSI SerDas K3 £

WIFTSCATR, 1.MX8QXP 6 layer JT & 3 ¥ MiPi SerDas MriZE4% 5, 1# ] Maxim MAX96755
o8, 5 MAX96752 fiftFra%, it T

MIPI_DSI1_CLK_P imﬁﬁ MIPI_DSI1_CLK_P 28
MIPI_DSI1_CLK_N MIPI_DSI1_CLK_N 28
MIP1_DSI1_DATA0_P iﬁ}g ;3 MIPI_DSI1_DATAQ_P 28
MIPI_DSI1_DATAO_N MIPI_DSI1_DATAO_N 28
MIPI_DSI1_DATA1_P [FANTT ;g MIPI_DSI1_DATA1_P 28
MIPI_DSI1_DATA1_N MIPI_DSI1_DATA1_N 28
MIPI_DSI1_DATA2 P i,fm ;g MIPI_DSI1_DATAZ_P 28
MIPI_DSI1_DATA2_N MIPI_DSI1_DATA2_N 28
MIPI_DSI1_DATA3_P iﬁﬁ; gg MIPI_DSI1_DATA3_P 28
IPI_DSI1_DATA3_N MIPI_DSI1_DATA3_N 28
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] MIPI_DSI1_12C_SCL AE33

MIFT DSTT T2C_SDA——AG29 | MIPI_DSI1_12C0_SCL
MIPI_DSI1_12C0_SDA

MIPI_DSIM_I2C_ScL <3
MIP_DSI1_12C_SDA &>

AD30
28 MIPI_DSI1_RST_B <{>>—DsTTOCK STATUS—Ar34| MIPI_DSI1_GPIO0_00

MIPI_DSI1_GPIO0_0),

DSI_LOCK_STATUS <D

MIPI-DSI to Serializer

&
4-Lane MIPI-DSI’
1080P60 INPUT [}
MAXIM GMSL2

vee_gzo -
ez 1S3 pre g
POC Filter o 50
BaE Lis o7
—_— L un
1 P 2 Si04F Faan s
o [0
" o

SHSACUNTS_)

MiPi DSI A& & 35 miE, A¥itd A 7 VU Lane 23 1080P60, . 3 72— N Ji FE [&] d (1 A
- He E

PR i B U KB A1 5L, 15 NXP SCREE R IR A SR SRR D
Drivers\gpu\drm\bridge\Kconfig:
config DRM_MAXIM_ MAX9675x
tristate "MAXIM MAX9675x bridge"
select DRM_KMS HELPER
select REGMAP 12C
default y //ERINTENZHHRE, FTLAASHTE defeonfig H38 N X
---help---
This is a driver for the display bridges of
MAX9675x serder that convert MIPI DSI to
OLDL
Drivers\gpu\drm\bridge\Makefile:
0bj-$(CONFIG DRM_MAXIM MAX9675x) += mx9675x.0
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DTS BB U1 ~: arch\arm64\boot\dts\freescale\imx8x-mek.dtsi
&i2¢0_mipi_lvdsl {

*
lvds_bridgel: lvds-to-hdmi-bridge@4c {

1
adv_bridgel: adv7535@3d {

¥
&
//add
max_serdeser: max9675x@40 {
#address-cells = <1>;

#size-cells = <0>;

_n non

compatible = "max,max9675x", "max,max96755";
reg = <0x40>;
max,dsi-lanes = <4>;
max,dsi-channel = <1>;
reset-gpio = <&gpiol 31 GPIO_ACTIVE LOW>;
status = "okay";
panel@0 {
compatible = "max,max96752-1080p";
reg = <0>;
panel-width-mm = <68>;

panel-height-mm = <121>;

port {
panell_in: endpoint {
remote-endpoint = <&max9675x_1 out>;
35
¥
¥
port@1 {
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reg = <I>;
max9675x_1_in: endpoint {

remote-endpoint = <&mipi_dsi_bridge2 max>;

¥
1
port@z2 {
reg = <2>;
max9675x_1_out: endpoint {
remote-endpoint = <&panell in>;
¥
35
1
/lend
I8
&mipil _dphy {
status = "okay";
I8
&mipil _dsi_host {
status = "okay";
ports {
port@1 {
reg = <I>;
mipil_adv_out: endpoint {
remote-endpoint = <&max9675x_1 in >;
35
1
1

I8
PEACHS Hh 3 T — T XS serdas () 12C B & -
Drivers\gpu\drm\bridge\Mx9675x.c
max9675x_probe
|-> max9675x_hw_reset//fii il DTS ' parser iT K] gpio reset #rts
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|-> max9675x_check chipid// check both Serializer and DESerializer chip
|-> max9675x_ser_deser_init/#]Uf4t ser/derser

/* ser/deser AUDIO_RXI1 close */

/* Set transmitter bit rate to 6Gbps */

/* Close video data before maxim init */

/* Set EOM_PER _MODE and EOM CHK AMOUNT */

/* Set AEQ_PER and AEQ PER MULT */

/* Set DFEAdpDly */

/* Set CTFAdpDly */

/* Increase link robustness */

/* oLDI Deserializers PHY A Optimize Settings */

/* oLDI Deserializers PHYB Optimize Settings */

|-> max9675x_ser sw_reset // link reset

max9675x_bridge enable

|-> max9675x_config_front

|->max9675x_config dsi

|-=> /* Packets are not transmitted over GMSLB in splitter mode
* Packets are transmitted over GMSLA in splitter mode
&

|->max9675x_open_data_transfer

|->/* Set oLDI display */

110 VAL2 IEZRRE RSB RAZ LIRS B HER
BT EE BT 5AF SKASP 8 7 1 F E AL R RS A Onsemi A OV, /74128 F 2 /& maxim A1 Tl

TRIE I = TE AR L (AHD) RS 28/ R B 23 +ISP Mrith i 3= AL B A Nextchip A techpoint. H Al
YA i.MX8X - & b 58 B IR B T A AT 56k

TR LMX8X 5 H AR A i SRSk SRS DL -
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Sl 7 4 ks ISP Sensor IR 7] R
7 Max9286 Max9271 N/A ov10635(0V ¥ | iMX8QXP MEK J | ¥£4/(4 camera)
(Maxim 4 | (Maxim) 4, sensor) A S HF JEHL(1 camera)
channel
MiPi CSI) | Max96705 | AP0101 | ARO132(Onsemi | i. MX8QXP MEK AR (4 camera)
GMSL (Maxim) ¥4, sensor) Patch 7 ff FE (1 camera)
GMSL N/A AR0144(12 i MX8QXP MEK DMS(1 camera)
bitOnsemi Patch 2 %F
JKJE sensor)
N/A 0v9284(0OV10 1.MX8QXP MEK DMS(1 camera)
bit K J¥ sensor) | Patch S HFf
ds90ub962 | ds90ub933 | N/A ov10635(0Onsemi | i.MX8QXP MEK I AH(4 camera)
F4 sensor) Patch 7 FF(FH < BK 5 X
(T1 4 (TI) * ‘ FUHIR R n
channel ik TH 5 T ECHACH JABR(1 camera)
mipi csy | FPPLin %)
FPDLink
NG R AR +ISP Sensor IR %) N
EER | nvp6324 | nvp24310/2631 IMX225 i, MX8QXP MEK FFA1(4 camera)
) . . Patch 3¢+ :
%)\\HD (Nextchip) | (Nextchip) atch SCFF JE#(1 camera)
( ) 1.MX8QXP 6layer
S
TP2855 TP3812 IMX307 1.MX8QXP MEK (4 camera)
(techpoint) | (techpoint) (Sony Eth) Patch X FFOTAH) JE (1 camera)
HEE:

® i MX8QXP MEK #R 7] LAi# it miniSAS ) MiPi CSI #2 L% —> miniSAS ) MAX9286 [
TH, FrLAFE SR IS i35 i, T ov10635+ Max9271, BL(AR0132+AP0101/0V9284/
AR0144)+Max96705 H 74545 Sk A5 H 7] LU - GMSL [F)$ FEL 2% B BE % 2 4F MAX9286 1) Tk
b P DA FH AR A S A O

® Nextchip ¥ it 7 —5k miniSAS 1/ nvp6324 T4, ] LLEEEF] . MX8QXP MEK R [

miniSAS ] MiPi CSI#1 E, [Al}, i.MX8QXP 6layer i _L#it T nvp6324 (K411 .

® Techpoint ¥t 7 —Ht miniSAS £ 1111) TP2855 T4, A LAZEREF] i. MX8QXP MEK # 1]

miniSAS ¥ MiPi CSI £ 11 F.

® 55 NXP SCRF& HEER, SR1FH Linux I3, PAF R ZEULH — T IKE):

64
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1.10.1 V4L2 R

M FHFRFE M B, it VAL2 2 3 E—> Camera i fe KHELN T
TG, FTFFRAR & SO, TR B S BT i6 10, @i VAL £ 1035 E ARG B R
R R BRI

Hk, HEH TR IR X, R I Ee i i XM A A 2 R S 380 P P =22 1), e 2
T PP/ A AN

=, R HE RIS X AE LU SR AN BASUHERN, IF 8 SR 48 ;

FVU, SRS AR R AR, RS AR SR it BA AU i 2 b X, AR BR5E S, g ot
G2 0 X B NSRRI A BAS, FEAE R R EEE SR |

S, AFIEIEREE,
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IR e int fd vdl=open(™/devivideol", 0 RDWR)
l—w ioctl(fd_vdl, VIDIOC QUERY CAP, &cap)
T A R R R
l RN R, B A AEPAL/NTSC
ioctl(fd_v4l, VIDIOC S STD, &std_id)
i T T A
* i bR R
ioetl{fd v4l, VIDIOC S CROP, &crop)
I B T FRE =
EF 0 i 2
ioctlifd v4l, VIDIQC S FMT, &fmt)
T AL 0 L oy
ioctl(fd v4l, VIDIOC 5 PARM, &parm)
VA T L T A T T
1 B ) S A 2 ioctl{fd_v4l, VIDIOC_ 8 CTRL, &ctrl)
EamiEwE |
bl N = 1B Ot ) B R s o e
l ioctl{fd_v4l, VIDIOC REQBUFS, &req)
bl X 4 4 Bk T 6 KT T
ﬂ;IJ,_H et ﬁl‘uj ioctl(fd_v4l, VIDIOC _QUERYBUF, &buf)

buffers[i].start = mmap (NULL,
buffers[il.length, PROT _READ |
- LR 80 [ g 8 v £ PROT_WRITE. MAP_SHARED, fd_v4l,

FIE i AT A0 AR S R bufers[il.offser);
o, )
ioctl (flval, VIDIOC QBUF, &buf)

T e 0, S 0 g o ioctl (fd_vd4], VIDIOC STREAMON, &type)
= inctl (fd_v4l, VIDIOC DQBUF, &buf)
= &ﬂWﬂmdﬁﬁiﬁﬁ&J
HE A B o X ioctl (fd_v41, VIDIOC_QBUF, &buf)
AL mnqlqg T ioctl (fd_v4l, VIDIOC _STREAMOFF, &type)
R B A AR S]]
¥ 4 1 1 454 2L BI0A 25300 X unmap, KBS
o A BT Tt F‘ 8 & 3 P close(fd_va1)
|

HeHAB R AR ELE Ry 8, Wil foct] RAMROLRE M. HEZMA buf &
o AlAT — e 2N A SR 4 A
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JRAIER SR 5, SRR P T AR 4 — Wi, JEREE BRI ICR S 5 A BB (57—
AR IX, MR TE R, R B — MG R XA — i S, SRS R I SR v
XA S MR S ot DA, S LR P Mt BA S I o BREDRR PP T ORSREE R — ikt , i
N AN IX,  [RIREWUS R A7 N — Wil Ja . BOBNAIER S 4 B A

82 FH A 3 AR 5 i 4 A 1) mH B 5 A A0 A8 O ot 2 [X, A B U o IX i (RO K
JURER A AR

i TR PR A0 P 58 B0 PR M 2 o [X BRI AR S S A\ BAF1, SRR AT BAIE AR AR, 1
B R .

R
Ak

i e, T .
TS ABAF] T 4 4 4 A ]

B AMETHIX

r -\'\
f. 1
|III ‘\.
| HHRERADA %Er;ﬁi}f? PSS A

[/ 1] 57 \S58) " fan ] [y

B AW X — S LRSI SRR, g R RE —IRE
V4L2 BUF FLAG _UNMAPPED 0B0000

V4L2 BUF_FLAG_MAPPED 0B0001
V4L2 BUF_FLAG_ENQUEUED 0B0010
V4L2 BUF_FLAG DONE 0B0100

et X PR F AL B P o

VIDIOC REQBUES

b S e
Eri0011

\ ! :;;
%\x a'{":'f*’ .
I??_‘\_‘ | = -\l:E-'
P [ &
[ [ B ~
% ;o
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v412_ops(v4l2-dev.c) B

unlocked ioct]

video_device->fops->unlocked_ioct]

ey ’ G ~haoaiisied
/dev/videoxx] T i
video_ioctl2 ( Pafazil ) ] .

unlocked_ioctl

video_device->ioctl_ops - d;v MEAEVAL2_SUBDEV. FL__l-mS _NODE#RE , flETm
_addiBF IR E TR :

custome_ioctl_fu ncW

\(video_register_devicew : [v4|2_d evice_register_subdev_nodes] -
L » A

!
MR
: ioctl_ops

video_device

- qustom_video_dev}- o
*mhst}l\ J | media_entity &

........ e, H
| val2_subdev < :
WA
- (T media entit a 2
[‘miist j:-+| custom_isp_subdevo |- y 2 :.
- a2 subdev - |ilhanl

[custom_category_list_headxW —— media_entity «.oc.uue.,
x / Lsu bd ev41 T .
E skl I} :
& media_link i
: I 3 ., A &
2 . : B media_entit
1 : e _entity sasesuas :
? custom_category_llst_headx] | ‘ 5ubdev3]"
1 -3 i — . i
B : — - esdrremnee, K media_link
—_ N media_entity _.-*"""% : g-
( mm}g...{ custom_csx_subdevO]- A ¥
(e e iz subdey i handler -

v |(custom,csi,subdev1} e

A edia_entity +eeeeeee
i media_entity Ev* M}W
1 o v4l2_subdev H
L | miist - : :

~

MG e
H Lcustom_category_list_headx] K

CREE
vAl2_device_register subdev_nodes

ek . vdlzidew:eireg|s(eris‘u'bdev()
ﬁf}‘iﬁﬁ% - FiREFDX  LEMAFIE

V4L2 framework

....... va12_device register_subdev

L,

% [v4|2,device}— ——i
s ‘ﬂi """""

“p !
custom,v4l2,dev] ®
h IE.

| v4i2_device ...

| : =
| media_device <

—(plaiform_devicer.-"
\

driver_data

110.2  OV9284(DMS)

drivers/staging/media/imx/Kconfig
config MAX9286 WISSEN
tristate "Maxim max9286 wissen Deserializer Input support"
select SENSOR _OV10635
depends on 12C
---help---
If you plan to use the max9286 GMSL Deserializer with your capture system, say Y here.
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JIT LLTE N % config I 55 18 it MAX9286 WISSEN, Z:#5 CONFIG_ GMSL MAX9286 37

SR J5i .config W1 R :
# CONFIG_GMSL MAX9286 is not set
CONFIG_MAX9286 WISSEN=y

drivers/staging/media/imx/Makefile
+0bj-$(CONFIG_MAX9286 WISSEN) += max9286-wissen.o

ZYAMEE
drivers/staging/media/imx/max9286-wissen.c, 31 /244 gmsl_max9286.c fE it ki, H
BT ov10635 HUHTAA AL B2 AL L U5 A R A T 0v9284, K max9271 BF 41l 45 Vs i) e

R T max96705 K5 #% U5 1) ek &, AR 5 #dE 4% :0 MEDIA_BUS_FMT_YUYV8_1X16
MUK 7 MEDIA_BUS _FMT Y10 1X10

static const struct of device id max9286 of match[] = {

{ .compatible = "maxim,max9286_mipi" },//{33X & ¥ H maxim,max9286 mipi [ compatible name, 5 X M. [1]
DTS

{ /* sentinel */ }

¥

max9286 probe
|->%43 mclk F1 gpio reset fREFAAR

|->max9286_data->format.code = MEDIA BUS FMT Y10 1X10;/DMS i )72 Y10 10bit K[ #5453k
MEDIA BUS FMT YUYVS8 1X16

|-> max9286_data->format.width/ height )\ 0v9284 mode info data 345
|-> max9286 hardware preinit

| |- /* him high, bwl:1*/

| |-  /*Set RAW 10 bits mode, Double Data Rate, 4 data lane */

| |-=>  /*clinken */

|-> max9286 hardware init

L=

0v9284 mode info_data 2075 T 0v9284 mode LA 3 HF 0v9284 mode WXGA 1280 800, FHFL & %L
2H 0v9284 setting 30fps WXGA 1280 800, PRi%l max9286 s parm/ max9286 enum_framesizes/
max9286 enum frame interval/ get max_resolution/ match/ try to find resolution/ max9286 probe 21 FH %I,

0v9284_frame_rate 4N KF OV9284_30_FPS, R4l
to 0v9284 frame rate/max9286 s parm/get max_resolution/match/try to find resolution/<> 1 FH %,

0v9284 init_data FILAILENZ, BREL 0v9284 initialize 21 FH £,
Drivers\staging\media\imx\imx8-isi-cap.c ISI f# ] 16bit 245 12bit Y 1E raw £ .
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struct mxc_isi_fmt mxc_isi_out formats[] = {

{
.name ="Y10",
.fourcc =V4L2 PIX FMT Y10, //#define V4L2 PIX FMT Y10 v4I2 fourcc('Y','l",'0","
" /* 10 Greyscale */
.depth ={16},
.color =MXC ISI OUT FMT RAWI6,
.memplanes =1,
.colplanes =1,
.mbus_code =MEDIA BUS FMT Y10 1X10,

110.3  AR0144(DMS)

70

drivers/staging/media/imx/Kconfig
config MAX9286 _AR0144
tristate "Maxim max9286 AR(0144 Deserializer Input support"
depends on 12C
---help---
If you plan to use the max9286 GMSL Deserializer with your capture system, say Y here.

JIt LAE A% config I 75 25214 1 MAX9286 WISSEN, %5 CONFIG GMSL MAX9286 [ 7 #F

SR 5 .config W1F -
# CONFIG_GMSL MAX9286 is not set
CONFIG_MAX9286 AR0144=y

drivers/staging/media/imx/Makefile
0bj-$(CONFIG_MAX9286 AR0144) += max9286-ar0144.0

PEACES -

drivers/staging/media/imx/ max9286-ar0144.c, tt {5 24 gmsl_max9286.c B K1,
HLTHIK) ov10635 IHT4R L ATHC B ALK U5 ] BR AR T ar0144, R max9271 (77 511453 17 7] R
R T max96705 K51 #% U5 1) ek &, AR 5 #dE 4% :UN MEDIA_BUS_FMT_YUYV8_1X16
MU% T MEDIA BUS FMT Y12 1X12

static const struct of device id max9286 of match[] = {

{ .compatible = "maxim,max9286_mipi" } /13X & {# H maxim,max9286 mipi F] compatible name, } X} Jv; ]
DTS
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{ /* sentinel */ }

)5

max9286_ probe
|->%43 mclk F gpio reset fREFAAR

|-> max9286_data->format.code = MEDIA BUS FMT Y12 1X12;;/DMS i {172 Y12 12bit K 4%1% 3k
MEDIA BUS FMT YUYVS 1X16

|-> max9286 data->format.width/ height M\ ar0144 mode info data 45
|-> max9286 hardware preinit

| |- /* him high, bwl:1*/

| |-  /* Set RAW 12 bits mode, Double Data Rate, 4 data lane */

| |-=>  /*clinken */

|-> max9286 hardware init

|-

ar0144 mode info data #{2H .5 T ar0144 mode 041 {2 HF ar0144 mode WXGA 1280 800, FIPC E %k
2H ar0144 setting 30fps WXGA 1280 800, Mi%{ max9286 s parm/ max9286 enum_framesizes/
max9286 enum frame interval/ get max_resolution/ match/ try to find resolution/ max9286 probe 21 FH £,

ar0144 frame rate $141{N 3 KF AR0144 30 FPS, pR%{to
ar0144 frame rate/max9286 s parm/get max resolution/match/try to find resolution/2> %,

ar0144_init_data HI4AHLE, %L ar0144 _initialize 2> 1 FH F o
Drivers\staging\media\imx\imx8-isi-cap.c ISI 1§ Ff| 16bit #ZUi 12bit Y & raw £

struct mxc_isi_fmt mxc_isi_out formats[] = {

{
.name ="BYR2",
.fource =V4L2 PIX FMT SBGGRI16, // #define V4L2 PIX FMT SBGGRI16
v412 fource('B','Y', 'R', 2") /* 16 BGBG.. GRGR.. */
.depth ={16},
.color =MXC ISI OUT FMT RAWIS6,
.memplanes =1,
.colplanes =1,
.mbus_code =MEDIA BUS FMT SBGGRI16 1X16,
b
}
i.MX8X P IX B AR5 R il
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1.10.4 ARO0132(¥ )

arch/armé64/boot/dts/freescale/imx8x-mek.dtsi //AR0132 7 ZE 4 Max9286 [] mclk
mclk = <24000000>;//<27000000>;
mclk = <24000000>;
drivers/staging/media/imx/Kconfig
config MAX9286 ARO0132
tristate "Maxim max9286 AR0132 Deserializer Input support"
depends on 12C
---help---
If you plan to use the max9286 GMSL Deserializer with your capture system, say Y here.

T AZE N #% config B 75 ZHE il CONFIG MAX9286 AR0132,7:44
CONFIG_GMSL_MAX9286 [f] 3 ¥

SR 5 .config W1F -
# CONFIG_GMSL MAX9286 is not set
CONFIG_MAX9286 AR0132=y

drivers/staging/media/imx/Makefile
0bj-$(CONFIG_MAX9286_ARO0132) += max9286-ar0132.0
PEARHY -

drivers/staging/media/imx/ max9286-ar0132.c, tt {5 244 gmsl_max9286.c BTt K,
I ov10635 (A HE A ANHC B 2020 A U5 1) ek B s 1 ar0132, 44 max9271 (551 #8071 B
UK T max96705 KA g Vs Inl e, R 5 #dkE#5 U\ MEDIA_BUS_FMT _YUYV8_1X16
MU T MEDIA BUS FMT Y12 1X12

static const struct of device id max9286 of match[] = {

{ .compatible = "maxim,max9286_mipi" } /13X & {# H maxim,max9286 mipi ] compatible name, 5 X} |7 ]
DTS

{ /* sentinel */ }

¥

max9286_ probe

|->3R18 mclk F1 gpio reset fR{F AL

|-> max9286_data->format.code = MEDIA BUS FMT YUYVS8_1X16;/camera /%35 ov10635 —Ff
|-> max9286 data->format.width/ height M ar0132 _mode info data 45

|-> max9286 hardware preinit
| |- /* him high, bwl:1*/
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| |-  /* Set YUV422 8 bits mode, Double Data Rate, 4 data lane */
| |-=>  /*clinken */
|-> max9286 hardware _init

L=

ar0132_mode info data #2087 7 ar0132_mode £ 4 {2 HF ar0132_mode 720P 1280 720, FIfCE iz
ar0132_setting 60fps_720P_1280 720, PKi%L max9286 s parm/ max9286 enum_framesizes/
max9286_enum_frame_interval/ get max_resolution/ match/ try to_find resolution/ max9286 probe 2 f F %I,

ar0132_frame rate 22 SCFF AR0132 30 FPS, MR%{ to
ar0132 frame rate/max9286 s parm/get max_resolution/match/try to find resolution/Z> i F %I,

ar0132_init_data #J4AHEAH, A%k ar0132_initialize 31 FH 2o
Drivers\staging\media\imx\imx8-isi-cap.c ar0132 5 ov10635 —&, AFFEAEK

1.10.5 AHD Camera In bridge NVP6324 Iz 57 #F

WIFTSCATR, 1. MX8QXP 6 layer JT & 3 #F MiPi CSI #Fi%4% AHD Camera(i. MX8QXP MEK
B A SRR BT i MAX9286), 1l ] Nextchip NVP6324 JUAS AHD % AN, BEAE B0 R

U12M
i.MXBQOXP-MIPT CSI

= AN25  MIFI_CSID_MCLK_OUT,
MIPI_CSI0_MCLK_OUT 7 MIPI_CSI0_MCLK_oUT

AR25 MIPI_CSI0_RST_B

AEH MIF1_CSI0_GPIOD_00 [xpaf WVFEss_INT B 4> MIP_CSI0_RST_B
4 4 VDD_MIFI_CSI_DIG_1 g MIPI_CSI0_GPIO0_01 — < >> NVPE324_INT_B
E Em

AP26 MIFI_CSI0_|2C0_SCL

MIPI_CSI0_I2C0_SCL AR WP CSI0 20 S0A %0y MIPI_CSI0_I2C0_ScL

175
29uFb.22uF b MIPI_CSI0_I2C0_SDA <>> MIPI_CSI0_I2C0_SDA
10V 10V

= MIPI_CSI0_CLK_P |-l Mmoot MIFI_CSID_CLK_P
ANZT WIP_CSI0_CLR_N !
CHE) MIPI_CSI0_CLK_N - 2 MIPI_CSIO_CLK_N
s AP22  MIE|_CSI0_DATADP
vee e NVEC_MIPLCS51_DSI MIPI_CSI0_DATAQ_P [ aRZr W= -CIDATAD N g MIPI_CSI0_DATAD_P
L22 MIPI_CSI0_DATAD N MIPI_CSI0_DATAD_N
1io—rg . AET7 AP20  MIP|_CSID_DATAI_P
Fo0 VDD_MIFI_1P5_1 el MIFI_CSIO_DATA1_P R0 W= TSI DATAT 2 MIPI_CSID_DATA1_P
R Em Eaza MIFI_CSI0_DATA1N MIPI_CSI0_DATAT]
MIPLCSI0_DATAZ P AR L aem—<¢ MIPI_CSI0_DATAZ P
3 ANZI WIFL_CSI0_DATAZN S A2_|
i EXER S MIPI_CSI0_DATAZ N = 2 MIPI_CSID_DATAZ N
hov__fiov
AR19 MIPI_CSID_DATAZ P
= MIPI_CSI0_DATA3_P | RRTT— W= CoI DATA= N g MIPI_CSI0_DATA3_P
P | MIP_CSIO_DATA3 N MIPI_CSI0_DATA3_N

PIMXBQXBAVLFZAB
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" ..+ De-Serializer to MIPI-CSI

Voo WP _ceL_1vz

L“LJ
P
2

Ik
g
I8
d

1o sreml our 72l
=i [imr T i e
o . £

VOUT=VFB * (1+ R1/R2) x
VEFB=0.55V
R2=29.4K, VOUT=1.2V s
By e
QXP_GLAYERS_REF
T
MIPI-CSI De-Serializer
TW
© S GATERS R PORERE QAP SLY

L i B0 B AR SN B 00, 7555 NXP SCRE&T R R IR A S IR h A
Drivers\media\platform\imx8\Kconfig

source "drivers/media/platform/imx8/nvp6324/Kconfig"
drivers/media/platform/imx8/nvp6324/Kconfig
config IMX8 NVP6324

tristate "IMX8 NVP6324 Driver"

depends on 12C

default y //ERINTENZHHRE, FTLAASHTE defeonfig HH38 N X
Drivers\media\platform\imx8\Makefile
0bj-$(CONFIG_IMX8_NVP6324) += nvp6324/
drivers/media/platform/imx8/nvp6324/Makefile
0bj-$(CONFIG_IMX8 NVP6324) +=nvp6324.0
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nvp6324-objs := nvp6324 core.o nvp6324 video.o nvp6324 video eq.o nvp6324 mipi.o
DTS BC&E 41 F: arch\arm64\boot\dts\freescale\imx8x-mek.dtsi

&i2c¢_mipi_csi0 {

/* R
max9286 mipi@oba {...
I8
&l
//add
nvp6324 mipi@30 {
compatible = "nextchip,nvp6324 mipi";
reg = <0x30>;
pinctrl-names = "default";
pinctrl-0 = <&pinctrl mipi_csi0_gpio>;
clocks = <&clk IMX8QXP_CLK DUMMY>;

_n

clock-names = "capture_mclk";

mclk = <27000000>;

mclk_source = <0>;

pwn-gpios = <&gpio3 7 GPIO_ACTIVE HIGH>;

virtual-channel;

status = "okay";

port {
nvp6324 0 _ep: endpoint {
remote-endpoint = <&mipi_csi0_ep>;

data-lanes = <1 2 3 4>;

i

i

/lend

&mipi_csi 0 {

/* Camera 0 MIPI CSI-2 (CSISO0) */
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port@0 {
reg = <0>;
mipi_csi0_ep: endpoint {
remote-endpoint = <&nvp6324 0 _ep>;//t8N nvp6324 <&max9286 0 ep>;

data-lanes = <1 2 3 4>;

};dr
VAR p T ZE ST — RS ) 12C B &

Drivers\media\platform\imx8\nvp6324\nvp6324 core.c
nvp6324 probe
|->nvp6324 ffi M 27Mhz difd, S\ DTS H13k#5 MCLK B0 {E
|->nvp6324 hw reset /{1 )\ DTS 7 parser iK1 gpio 3K reset #r:5
|->% B 75 17 9% bank, L chip id
nvp6324 set reg bank(nvp6324, 0);

ret = nvp6324 read reg(nvp6324, 0xf4);

rev = nvp6324 read reg(nvp6324, 0xf5);
|->nvp6324 video_init
| |->nvp6324 hardware preinit
//Pad Control Setting
/I Clock Delay Setting
//MIP1 V_REG OFF
// AGC_OFF 08.31
| |->nvp6324 hardware init

/* configure differ or single input */

/* vafe fsc common set */

1.10.6 AHD Camera In bridge TP2855 IXz}j 3 ¥

Techpoint # i1 —3t TP2855 T+, A LLH miniSAS £kifiid MiPi CSI #FiE#: 2] . MX8QXP
MEK % _F.(1.MX8QXP MEK i J7 4 37 #4775 MAX9286), B4 Wit T -
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12C Huhik >y 0x88 A —1 K 0x44.

~
SaD1 3AD0 ADDR
pte o pis OxBE
LOW HIGE OxBA
[ET=R e ) =BT
EIGH HIGE OxBE
vop_Io
578 S RS
AKT_M 46T_M
. o |
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be JERE]
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P
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Techpoint San s
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e TPZE9s TME MiniSAS_Daughtertil

Connect to i.MX8 EVKB Mini SAS

P1 MOLEX0757830132
A1 a1 81 &l
i MIFL CSI DON A2 B2 ~__ MIPL_CSI_CLKN G i
g s ; MIFI G5l DOP | | A3 | Al B2 g3 [ WPl Col CIKE 3% oo
3 DOP = 21 A3 B3 [y — CK 3
S MIPI CSIDIN o A5 | Be [B5 L30 e
- §< MIFL CSI DIP__ | | A5| A2 BS I'es 1 e
- L = 5 e I *—Tl0205kE0 1R
MOLK s 22R 38 MIPI_CS|_ MCLK AB EE cis1 [+ 123
a4 ( FSTE 7D | A8 HE 1 7mn STUFMBY
o son SOA A0 ﬁa Eﬁ‘g TV 100nF
3 RS sa ATl Bli EN RS0, o ANI
o Az AN B11 [pyg
3 Do MIP CS| D2N A13 | A2 B1Z g3 1 L32 w3
S i g MIFL G5l D2F | | Ata | 212 B3 14 | s ") %
i 2 = avy | A Bt e MI0E0SKADTR-TD_
3 i MIFI CS1 D3N~ ATE | A1 SR i L33 v ci153 |+ 152
3 Dar ;< MIF| CSI D3P | | L i s ATUFNEV —~ =~
e 5 = ATE B * Wios0skao OonE
Al8 B18
1 8
5| SH1 SHE 5 " 4
3=t SHS =3 C187 154
SH3 SH4 ATuFHBvV
T T 100nF

LR f] St B AR B L, 15 5 NXP SCRFE R SRR A S IR SIS

Drivers\media\platform\imx8\Kconfig

config Decoder TP2855

tristate "Techpoint tp2855 Video Decoder Input support"
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depends on 12C
---help---
If you plan to use the tp2855 video decoder with your capture system, say Y here.

Ft LA 75 2L7E make menuconfig H 3 /i1 S ##

reconfig the kernel setting, you can run menuconfig to achieve this.

Symbol: Decoder TP2855 [=y]
Type : tristate
Prompt: Techpoint tp2855 Video Decoder Input support
Location:
-> Device Drivers
-> Multimedia support (MEDIA SUPPORT [=y])
-> V4L platform devices (V4L _PLATFORM DRIVERS [=y])
-> MXS8 Video For Linux Video Capture (VIDEO MX8 CAPTURE [=y])
) -> [MX8 Camera [SI/MIPI Features support
Defined at drivers/media/platform/imx8/Kconfig:50
Depends on: MEDIA SUPPORT [=y] && V4L PLATFORM DRIVERS [=y] && VIDEO MX8 CAPTURE [=y]
&& 12C [=y]
set'y' to Decoder TP2855
recompile the kernel and push it to the board.

Drivers\media\platform\imx8\Makefile

0bj-$(CONFIG Decoder TP2855) += tp2855_ mipi.o

DTS LB W1 T : arch\arm64\boot\dts\freescale\imx8x-mek.dtsi
&i2¢_mipi_csi0 {

/* R
max9286 mipi@oba {...
35
il

//add
tp2855 mipi@44 {

compatible = "techpoint,tp2855 mipi";
reg = <0x44>;
pinctrl-names = "default";
pinctrl-0 = <&pinctrl mipi_csi0>;
clocks = <&clk IMX8QXP CLK DUMMY>;
clock-names = "capture_mclk";
mclk = <27000000>;
mclk source = <0>;
rst-gpios = <&gpio3 8§ GPIO_ACTIVE HIGH>;
virtual-channel;
status = "okay";
port {
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tp2855_0_ep: endpoint {
remote-endpoint = <&mipi_csi0_ep>;
data-lanes =<1 2 3 4>;
15
¥
/lend

&mipi_csi 0 {

/* Camera 0 MIPI CSI-2 (CSIS0) */
port@o {
reg = <0>;
mipi_csi0_ep: endpoint {
remote-endpoint = <& tp2855 0 _ep>;//HUHN tp2855 0 ep <&max9286 0 ep>;

data-lanes =<1 2 3 4>;

}sdr
ARG EZOE — S A RCBCE
Drivers\media\platform\imx8\tp2855.c
tp2855_probe
|-> tp2855 A& 27Mhz fiff, SoM DTS H13k%F MCLK i #11E
|-> tp2855_hw_reset /f# F )\ DTS H parser i3t 5K [ gpio 3K reset Hrits
|->$E chip id

chip_id high = tp2855 read reg(tp2855_data, Oxfe);
chip_id low = tp2855 read reg(tp2855_data, 0xff);

if (chip_id high != 0x28 || chip_id low != 0x55) {
pr_warn("tp2855 is not found.\n");
clk disable unprepare(tp2855 data->sensor_clk);
devm_gpio_free(dev, tp2855 data->rst_gpio);
return -ENODEV;

}
|-> tp2855 common_init(tp2855_data);
| |->/* Disable MIPI CSI2 output */
| |->tp2855 decoder init
| [-=>tp2855 mipi_out

i.MX8X W% IXFNAG 5 %
NXP Semiconductor 79



111  GPIO_Key IKz5E #i

1.MX8QXP ] BSP H Hi /A3 #f GPIO KEY, AT L& M . MX2X~1.MX6X 1] BSP HH IR L 7R
%, " LABZE AN GPIO Key HIIKE): GPIO Key BKahtaf DL F B FH AL M i 5L 88 GPIO 13
5, HeanREAR L, Ah RS,

fifif4: rework W1F, % p&# PCIE_ CTRL PERST B RI147 ({3 fE% N 252 F B IGERE 2 s
eSLH:

PCIE_CHIP_CLKREQ_B

VOO PER V3 PCIE_CTRLO_CLKREG_B oAl

T T L11 Al PCIE_CTRL_WAKE_B

gic » VDD_PCIE_DIG_1P8_3P3 PCIE_CTRLO_WAKE_B

= H10 PCIE_CTRL_PERST_B
Laﬂ Lazg PCIE_REF_CR F1i2 PCIE_CTRLO_PERST_B

PHIE BEE MR

VCC PER ava WIFI_PCIE_TX_P 12| |0.22uF PCIEQ_TX_COM_P 5
T WIFI_PCIE_TX_N 10V 4 [C187]|0.220F PCIEU_TX_CON_N a7 | PET_PO
CAETI PET_MNO
7K WIFI_PCIE_RX_P 41
WIFT PCIE AR N a3 | FER_PO
PER_NO
PCIE_CTRL_PERST_B 52 | —u—
RM?E E =5~ PERSTO
2% 5 v & = s 55 CLKREQO
= = = PEWAKED
Testpoints
TPG!.1 Tpe.l Tresg,
GND GND GHND

Rework [ 41 F : (JE RN AL s A IR R P, R B0
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Rl“i’tr

fL]

Si BO

. MIOMO SR
» WNO O R1228

vl e dea TP
_ Odaxaa £ x S5VO

fAaR169 TP 6

- C220

GPIO_KEY IXzhBNC&dmBFRINAZH T, W WARHC B SO
vi arch/arm/configs/imx_v7_defconfig
CONFIG_KEYBOARD GPIO=y
GPIO_KEY [{J3KZ) Makefile SC1F
vi drivers/input/keyboard/Makefile

0bj-$(CONFIG_KEYBOARD GPIO) += gpio_keys.o

GPIO_LED ¥ 3RxEh I AL L4
vi drivers/leds/gpio-keys.c
static const struct of device id gpio_keys of match[] = {
{ .compatible = "gpio-keys", },
{1

GPIO_KEY 14K} binding SCAFUL ] 7 4nfaf££ DTS H i b GPIO_KEY 3C#¥F

vi Documentation/devicetree/bindings/input/gpio-keys.txt

1.MX8QXP MEK #R IS -t~ HA linux,code WA LR ) key event FEAH o
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gpio-keys {
compatible = "gpio-keys";
pinctrl-names = "default";
pinctrl-0 = <&pinctrl  pcieb>;
home {
label = "Home Button";
gpios = <&gpio4 0 GPIO_ACTIVE_LOW>;
gpio-key,wakeup;
linux,code = <KEY_ HOME>;

/i
IOMUX B B fEATS IR EF peieb I E

pinctrl_pcieb: pcieagrp{

fsl,pins = <
IMX8QXP PCIE CTRLO PERST B LSIO_GPIO4 1000 0x06000021
=
JiE
SR J5 235 PCIE URZ):

&pcieb{

status = "disabled";

PEARRD IR I R T -

gpio_keys probe
|-> gpio_keys get devtree pdata
|-> gpio_keys_setup key
| |-> gpio_request one//Hii% gpio
| |-> gpio_to_irq//H1 gpio H K,
15 T3 FE WA gpio, 11 IRQF_NO_SUSPENDflags

if (bdata->button->wakeup)

irgflags |= IRQF_NO_SUSPEND;

|-> input_register_device /{F M gpio H A&

|->
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for (i = 0; i < pdata->nbuttons; i++)
gpio_keys_report_event(&ddata->datal[i]); /i input_event -4} gpio FfF
input_sync(input);
JITLL H R bsp X gpio 1288 &Ml 7RG B3 %E, GIn—> gpio key AFHFE 2 4.
1. 1£ dts F 5 & pin H iomux
2. fE dts HHIA key FIFCE
IX I
® JHIIfEE
input: gpio-keys as /devices/platform/gpio-keys/input/input6
® N A
T GPIO_KEY & IZEIN L3, 85 FHifidk, ArCAFRATR E AN GPIO _KEY &
Bk 2, whr] LA GPIO_KEY .
® i 4
root@imx8qxpmek:~# evtest

No device specified, trying to scan all of /dev/input/event*

Available devices:

/dev/input/eventS:  gpio-keys
Select the device event number [0-5]: 5
Input driver version is 1.0.1
Input device ID: bus 0x19 vendor 0x1 product 0x1 version 0x100
Input device name: "gpio-keys"
Supported events:
Event type 0 (EV_SYN)
Event type 1 (EV_KEY)
Event code 102 (KEY HOME)
Properties:
Testing ... (interrupt to exit)
Event: time 1550694706.256007, type 1 (EV_KEY), code 102 (KEY HOME), value 1
Event: time 1550694706.256007, -------------- SYN REPORT ------------
Event: time 1550694706.275977, type 1 (EV_KEY), code 102 (KEY HOME), value 0
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112 GPIO_LED IRz)5E %]

i.MX8QXP ] BSP A& & A2 ff GPIO_LED KKz, Aid PLATH iMX6X S Ff, HAT S %
N, B 25 e Ad A PCIE 1) RESET GPIO & SR A K H . GPIO_LED Xzl n] DL -3

PR 42 ) 2 26 GPIO i th 5 5

T rework U0F, HFEN¥E R147 1—uiiE$2 2] D44 19 VCC_PER 3V3 —Jifj:

VGG FER 3V3 PCIE_CTRLO CLKREQ B o3k} PCIE_CHIP._CLKREQ B
?1—7 T L1 | vob_PCIE DIG_1P8_3P3 PGIE_CTRLO_WAKE_B {20 FGIEGTRL. WAKEB
W= L L Hi0 PCIE_CTRL_PERST_B
_ca11_fcaze PCIE.REF OR F12 | = o = o PCIE_CTRLO_PERST_B
VCC PER 3v3 WIFI_PCIE_TX_P 12| |0.22uF PCIEO_TX COMN P 5
T WIFI_PCIE_TX_N 10V 4 [C187]|0.220F PCIEU_TX_CON_N a7 | PET_PO
3 v PET_NO
7K WIFI_PCIE_RX_P 41
WIFT PCIE_ AR N 43 | FER_PO
PER_MNOD
PCIE_CTRL_PERST_B )
RM: 3 55| PERSTO
26 5 T & = 5= | CLKREQD
- = - PEWAKED
T4
av3 1 i P AT
V3 2 =3 GND VCC_PER_3V3
3v3 3 74 VCC_PER_3v3a
Va4
SABLEA gg:g WIFI_DISABLE_BE 21 c 3 A
SABLE? |3 BT DISABLE B 21 | ({%ED R1233 - ~310
LED1 45 C D45 A Ri23 510
LEDZ AW
USCLK 22 APt Wi’ [ WHED

¥ 000
@ © OND DD
cxexecccxe |TP45

C19¢

R147e

w
o
= |
o
Q
=
-
(]
S
—
=

GPIO_LED UKBhERIN A PERINZH 7, Wit WAZ B B S
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vi arch/arm64/configs/defconfig
CONFIG_LEDS GPIO=y

GPIO_LED [3K5) Makefile 31
vi drivers/leds/Makefile
obj-$(CONFIG_LEDS GPIO) += leds-gpio.o
GPIO_LED H 3R JFARIS S A
vi drivers/leds/leds-gpio.c
static const struct of device id of gpio leds match[] = {
{ .compatible = "gpio-leds", },
{
I8
GPIO_LED f¥3%3)) binding SCAFULEA T Wil 7E DTS /0 | GPIO_LED 3 #f

vi Documentation/devicetree/bindings/leds/leds-gpio.txt
&4 i.MX8QXP MEK 4% DTS 41 F:
leds {

_n

compatible = "gpio-leds";
pinctrl-names = "default";
pinctrl-0 = <&pinctrl_pcieb>;
ledl: userl {
label = "userl";
gpios = <&gpio4 0 GPIO_ACTIVE _LOW >;
default-state i2="on";
linux,default-trigger = "heartbeat";
I8
35
IOMUX AC B AE 5 fRFF peieb H ¥ E
pinctrl_pcieb: pcieagrp{
fsl,pins = <
IMX8QXP PCIE_CTRLO PERST B LSIO GPIO4 1000

i
SR G 24 PCIE BRZ):
&pcieb{
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status = "disabled";

ARSI aa A BN T
gpio_led_probe
> create_gpio_led
| |-> devm_gpio_request//Hi# gpio
| |-> gpio_direction_output//i & gpio AjirH
JIT LA H R bsp X gpio led L2t TARGF ()3 %E, BGIM— gpio led BY gpio #Hil N R T2 2 5.
1. 1£ dts F 5 & pin [/ iomux
2. fE dts HINA led FFECE
XA
o SYS MRS A

root@imx8qxpmek:~# cd /sys/class/leds/
root@imx8qxpmek:/sys/class/leds# ls
mmc0:: mmcl:: userl
root@imx8qxpmek:/sys/class/leds# cd userl
root@imx8qxpmek:/sys/class/leds/user1# ls

B e s S ———E—
® Iikdy<
(SIE IS
LED FATERIN 15 B M linux,default-trigger = "heartbeat"; Ff LAIEFEIF /5, LED & f#H
heatbeat 15 3 A Sk
R BN OC, FRATFE ESeK trigger W BN default-on:
FooH@ AR pmek./sys/classieds/useras cat tigaer

none rc-feedback bluetooth-power kbd-scrolllock kbd-numlock kbd-capslock kbd-kanalock kbd-shiftlock
kbd-altgrlock kbd-ctrllock kbd-altlock kbd-shiftllock kbd-shiftrlock kbd-ctrlllock kbd-ctrlrlock mmc0O mmec1
[heartbeat] cpu cpu0 cpul cpu2 cpu3 default-on

echo default-on > trigger
root@imx8qxpmek:/sys/class/leds/user2# cat trigger

none rc-feedback bluetooth-power kbd-scrolllock kbd-numlock kbd-capslock kbd-kanalock kbd-shiftlock
kbd-altgrlock kbd-ctrllock kbd-altlock kbd-shiftllock kbd-shiftrlock kbd-ctrlllock kbd-ctrlrlock mmc0 mmec1
heartbeat cpu cpu0 cpul cpu2 cpu3 [default-on]

S8 W B H brightess
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root@imx8qxpmek:/sys/class/leds/user2# cat max_brightness
255

root@imx8qxpmek:/sys/class/leds/user2# cat brightness

255

root@imx8gxpmek:/sys/class/leds/user2# echo 0 > brightness
root@imx8qxpmek:/sys/class/leds/user2# cat brightness

0

i< LED.

1.13 Fuse nvram Iz}

5 iMX6 A, 1.MX8 1] ocotp IRFHL T nvmem 2 T :
arch\arm64\boot\dts\freescale\fsl-imx8dx.dtsi
ocotp: ocotp {
compatible = "fs],imx8qxp-ocotp", "syscon";
| H
drivers/nvmem/imx-scu-ocotp.c
static const struct of device id imx_scu_ocotp_dt ids[] = {
{ .compatible = "fs],imx8qm-ocotp", (void *)&imx8qm_data },
{ .compatible = "fsl,imx8qxp-ocotp", (void *)&imx8qxp_data },
{1
5
static struct nvmem_config imx_scu_ocotp_nvmem_config = {
.name = "imx-ocotp",
.read_only = true,
.word_size =4,
stride =1,
.owner = THIS MODULE,
.rreg_read = imx_scu_ocotp_read,
1
static int imx_scu_ocotp_read(void *context, unsigned int offset,
void *val, size t bytes)

{

sciBrr = sc_misc_otp_fuse_read(priv->nvmem _ipc, i, (u32 *)buf); /#HiL scu E2H fuse.
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AL R GEiE T nvmem 2 017 7] fuse, T H R B/ R, W KBl \)ics i UID:

0x0900[7:0] 16 | 0x000 | LOT_NO_ENC[7:0] ( SJC_CHALL[7:0] / UNIQUE ID[7:0])

0x0900[15:8] 16 | 0x000 | LOT_NO_ENC[15:8] (SJIC_CHALL[15:8]/ UNIQUE ID[15:8])

0x0900[23:16] | 16 | 0x000 | LOT_NO_ENC[23:16] ( SJC_CHALL[23:16] / UNIQUE ID[23:16] )

0x0900[31:24] | 16 | 0x000 | LOT_NO_ENC[31:24] (SIC_CHALL[31:24] / UNIQUE_ID[31:24] )

0x0910[7:0] 17 | 0x001 | LOT_NO_ENC[39:32]( SJC_CHALL[39:32] / UNIQUE ID[39:32])

. WAFER_NO[4:0] ( SJC_CHALL[47:43] / UNIQUE_ID[47:43] )/
0x0910[15:8] 1 17 1 0x001 | 51 i ENC[42:40]( SIC CHALL/UNIQUE ID[42:40] )

0x0910[23:16] | 17 | 0x001 | DIE-Y-CORDINATE[7:0] ( SIC_CHALL[55:48] / UNIQUE_ID[55:48] )

0x0910[31:24] | 17 | 0x001 | DIE-X-CORDINATE[7:0] (SJIC_CHALL[63:56] / UNIQUE_ID[63:56] )

16X4=64=0x40
hexdump /sys/bus/nvmem/devices/imx-ocotpO0/nvmem

0000040 1al7 57ac 200b £568 0000 0000 0000 0000
X L2 UID.
$Mﬁ&TUMTwﬁﬁﬂum;

pEDg. SYS devices/socO # cat soc_uid
OC J_EIJ_ICIEIE:'“ SJE“»._J_

— ~ F o= == o T e

f
i

1.14 SPI 5 SPI Slave K3

i. MX8QXP MEK #% BSP BRINA 1HF SPI 4211, FHsz EAEREMMNAF, A laeffH SPI
P2 SRR AN, EEE A AT fE /S MCU i i SPI 4 03k 17 1] 1.MX8X, it PA 1. MX8X F2& i M FK -
BT LU R U B AE 1. MX8QXP MEK # -t faf££ %, SPI Master #11 SPI Slave [ .

I R, 1. MX8QXP MEK #+HEH fE ARD/MKBus _E 37 £f SPIO(75 Z/E CPU ¥ BB_SPIO
Bk BB ARD SPI0), FATEX M ¥+ A SPI Master. 7E ENET CONN b4 SPI3 #1171, &
AITK X AN H ¥+ SPI Slave. (V7% R4 ENET CONN BEZE I #E, FTLA V1 58 Bk 21844 rework
HEA M-
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Maz SAIT_HXU
SAl1_RXD M=z SAN_TACISAT _RKCT
SAl1_RXC Fa—SAm
SAl1_RXFS .
Pl0_CS0
SPlo €S0 |- —SorGe———
SPI0 CS1 "pag =P SCK
SPlo_SCK |-pag—semmrae

oAl T_|

SPI TABLE <SPI0 SOI (i3t —SPTo-wOST
DEVICE SPTI (QM) SPI (QXP) T#e TEVEL sp2 Cso | Pz ﬁ‘iﬁ_:fi'ﬁ'.;’;T'Ef&CESL.,
['OR DEVICE _SSPTzlz_E%E(JJI «W,;rmm_—,qﬁsa.s_ INT B 23
ENET CONN |SPI 1(1.8V) SPI 3(1.8V) 3.3V &

UART1_TX _'49-14,_37» UART1 WIFI TX 13
ARD/MKBUS [SPI 2(1.8V)SPI 0(1.8V) i ek F#’}”;}ﬁ;j{gg_mg o, e I
AT _CIg B —————

AUD CONN i ke it k| Wit Sha o e § B2 S Co1 28

 CS1 rpreg —————————, E T

SPI 0(1.8V)SPI 0(1.8V)| 1.8V SPis Sp) o ¢ B spi Mo 36

SPl3_SDO —_ BE_SPIs_MOSI 25

SPI0_CS0 mg_—f’ P i» BE_SPI0_CS0 25

¥» BB_ARD SPlo CSo 26

S
sPiosck A ARh At > BB 8Pl SCK 26
B a
1

»> BB_ARD_SPIo_SCK 26

spiomiso 2R ¢BB SPID_MISO 25
8 BB ARD SPIo MISO

spio mosi 22 (A > BE_SPI0_MOSI 26
B @

“¥» BE_ARD_SPlo MOSI 26

E!
N

2 " Lon: Rz EFD S

59101192 126 V3 SDA

PR i AN 2o T

VCC_PER_3v3 [ S e2s 1110
o
The connectors used are 2.54mm sockets
Enn
R17R17 {R103 25V mikroBus HEADER
uF J8
leak [BEK |5BK i =
-
ESCNCE B g‘ - :; MKEUS ADC I i
5810 B8 _ENET DET BCC — — = - o e At o I
10 ENET_SP3V3_SD - B RS e Aty DA SPLV Mo 1z VOG TGRS
10 ENET_SPIV3_CL Ol Fans it ]
g Lo
-
10 ENET SPI3V3 CSO - conmmoe = %?gv
10 ENET_SPI3V3_CSi - I
- =
ST

A LA L5 2% imx8qxp-Ipddrd-val-lpspi.dts/imx8qxp-lpddr4-val-Ipspi-slave.dts, #1{a4E % SPI:
arch/arm64/boot/dts/freescale/imx8x-mek.dtsi

pinctrl_IpspiO: IpspiOgrp {

fsl,pins = <
IMX8QXP_SPI0_SCK_ADMA _SPI0_SCK 0x0600004c
IMX8QXP_SPI0 SDO_ADMA SPI0O SDO 0x0600004¢
IMX8QXP_SPI0_ SDI ADMA SPI0 SDI 0x0600004c
>
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//spi0 EC & N AE F gpio & JHIRHEE CS MR, JEEFA —A> SPI 4%, Ehll SPI-NOR, ‘& ZERTEHEA message 5t 2
o CS #R A R, IXFEN N 1P I CS EIIASCHRE, Bl 408 gpio KM k. J5 ST 4RfRR:

pinctrl IpspiO_cs: IpspiOcs {
fsl,pins = <

IMX8QXP_SPI0_CS0_LSIO_GPIO1_I008 0x21

15
pinctrl Ipspi2: Ipspi2grp {

fsl,pins = <
IMX8QXP_SPI2_ SCK_ADMA _SPI2 SCK 0x600004c
IMX8QXP_SPI2 SDO_ADMA SPI2 SDO 0x600004c
IMX8QXP_SPI2 SDI ADMA SPI2 SDI 0x600004c
IMX8QXP_SPI2 CSO_ ADMA SPI2 CSO 0x600004¢
>3
1
pinctrl Ipspi3: Ipspi3grp {
fsl,pins = <
IMX8QXP_SPI3 SCK ADMA SPI3 SCK 0x0600004¢
IMX8QXP_SPI3 SDO ADMA SPI3 SDO 0x0600004c
IMX8QXP_SPI3_SDI ADMA SPI3_SDI 0x0600004c
IMX8QXP_SPI3 CSO_ADMA SPI3 CSO 0x0600004c
=
¥
&lpspi0 {

fsl,spi-num-chipselects = <1>;

pinctrl-names = "default";

pinctrl-0 = <&pinctrl lpspi0 &pinctrl 1pspi0_cs>;

cs-gpios = <&lsio_gpiol 8 GPIO_ ACTIVE _LOW>; /i Fi] gpio %

status = "okay";

spidev0: spi@0 { /% B —A> spidev A ' 2 (A1 15 %, 7 (15 10 3R
reg = <0>;
compatible = "rohm,dh2228fv";
spi-max-frequency = <30000000>;
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¥
/*
flash: at45db041e@0 {
1
<
5
//spi2 N gpio 1F F itk
&lpspi2 {
fsl,spi-num-chipselects = <1>;
pinctrl-names = "default";
pinctrl-0 = <&pinctrl Ipspi2>;
status = "okay";
spidev0: spi@0 {
reg = <0>;
compatible = "rohm,dh2228fv";
spi-max-frequency = <10000000>;
1
5
&lpspi3 {
fsl,spi-num-chipselects = <1>;
pinctrl-names = "default";
pinctrl-0 = <&pinctrl Ipspi3>;
spi-slave; //spi3 TAETE slave 3
status = "okay";
1
BT A
root@imx8qxpmek:/dev# pwd
/dev

root@imx8qxpmek:/devi# Is *spi*
spidev0.0 //IX A2 spi
echo spidev > /sys/class/spi_slave/spil/slave //#AT T4 J5, HILT spidevl.0 A
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root@imx8qxpmek:/devi# Is *spi*
spidev0.0 spidevl.0
S R
source ~ /imx-yocto-bsp/imx8qxpmek xwayland/sdk/environment-setup-aarch64-poky-linux
pwd
~/imx-yocto-bsp/standalone/linux-imx/tools/spi

make

LINK spidev_test
MR (FFSLE)

fii {4 3% 3% SPIO E/SPI3 M.
® IZITHEF:
slave & : ./spidev_test -D /dev/spidev1.0 -p slave-hello-to-master -v //iX /M spi slave <xBHZELEIX )1, Z54F spi master
FRptI o 22
spi mode: 0x0
bits per word: 8
max speed: 500000 Hz (500 KHz)

master & : /spidev_test -D /dev/spidev0.0 -p master-hello-to-slave -v //spl master K i%E 5445 spl slave, [FliT$44E T I
B4 spl slave, spl slave A Bl K

spi mode: 0x0
bits per word: 8
max speed: 500000 Hz (500 KHz)

TX | 6D 61 73 74 65 72 2D 68 65 6C 6C 6F 2D 74 6F 2D 73 6C 61 76 65
master-hello-to-slave

RX]| ...

R JE fERE— T CS IBC & 15 -
L WERELRAEREA transfer 124> word KiE R, R CS IRFHMEA 2L, XA BT BSP
EININr S
o R ESRAERE transfer 24> word KILIEFEH, A KIE word I CS &, FwEMan~
patch £$# CONT jfig:
diff --git a/drivers/spi/spi-fsl-lpspi.c b/drivers/spi/spi-fsl-lpspi.c
index 7d10e566911f..65ca0a5d3d04 100644

--- a/drivers/spi/spi-fsl-lpspi.c
+++ b/drivers/spi/spi-fsl-lpspi.c
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@@ -188,7 +188,6 @@ static int Ipspi_unprepare_xfer hardware(struct spi_controller *controller)
static void fsl_Ipspi_write_tx_fifo(struct fsl_lpspi_data *fsl Ipspi)
{
u8 txfifo cnt;
- u32 temp;

txfifo_cnt = readl(fsl_lpspi->base + IMX7ULP_ FSR) & 0xff;

@@, -200,12 +199,6 @@ static void fsl_Ipspi_write tx_fifo(struct fsl_Ipspi_data *fsl_lpspi)
}

if (txfifo_cnt < fsl lpspi->txfifosize) {
- if (Ifsl lpspi->is_slave) {
- temp = readl(fsl_Ipspi->base + IMX7ULP_TCR);
- temp &= ~TCR_CONTC;
- writel(temp, fsl_lpspi->base + IMX7ULP_TCR);
i H

fsl lIpspi_intctrl(fsl lpspi, IER_FCIE);
} else
fsl_Ipspi_intctrl(fsl_Ipspi, [IER_TDIE);
@@ -227,17 +220,6 @@ static void fsl_Ipspi_set cmd(struct fsl_Ipspi_data *fsl_lpspi,
temp |= fsl_lpspi->config.prescale << 27;
temp |[= (fsl_Ipspi->config.mode & 0x3) << 30;
temp |= (fsl_Ipspi->config.chip_select & 0x3) << 24;

s /%

- * Set TCR_CONT will keep SS asserted after current transfer.
- * For the first transfer, clear TCR_CONTC to assert SS.

- * For subsequent transfer, set TCR_CONTC to keep SS asserted.
B */

- if (!fsl_lpspi->usedma) {

- temp |= TCR_CONT;

- if (fsl_Ipspi->is_first byte)

- temp &=~TCR_CONTC;

- else

- temp |= TCR_CONTC;

2 b

W R [FESPI-NOR—F, ELR#E A message KIEIIFEH, A £ M ransferf1E 0L~ ,CSE — HARFHEA 2K,

WAE TP HICSE IIBEA IMEM R, RAEREECNE I GPIORMCSE .

° H B SPIO 8 R 7E 10M, 4 SR B, VR FIXJLE D (SPI2/3 4 30M) -

Arch\arm64\boot\dts\freescale\ imx&-ss-dma.dtsi
Ipspi0: Ipspi@5a000000 {

compatible = "fsl,imx7ulp-spi";

assigned-clock-rates = <20000000>;
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assigned-clock-rates = <20000000>;

B KA BB #] 120Mhz.

spi-max-frequency WA H, IX8II%H parser.

X)L PRl IR 2 /%, lpspi 7] LAE] 60Mhz.

KGR

1: 1XJLHY assigned-clock-rates = <20000000>; 5 i, 75 H2 0 & I 1%, B = i) LR 120Mhz.
2: M spi_dev e M B B EZHL, HOKATELE] 60Mhz.

] WA GPIO SCHF % ik, #REHIMLLT patch:

Why it does not work at the moment:

-num_chipselect sets the number of cs-gpios that are in the DT.
This comes from drivers/spi/spi.c

- num_chipselect gets set with devm_spi_register _controller, that is
called in drivers/spi/spi.c

- devm_spi_register_controller got called after num_chipselect has
been used.

How this commit fixes the issue:

- devm_spi_register_controller gets called before num_chipselect is

being used.
diff --git a/drivers/spi/spi-fsl-lpspi.c b/drivers/spi/spi-fsl-Ipspi.c
index 2cc0ddb4a988..1375bdfc587b 100644
--- a/drivers/spi/spi-fsl-Ipspi.c
+++ b/drivers/spi/spi-fsl-Ipspi.c
@@, -862,6 +862,22 @@ static int fsl Ipspi_probe(struct platform_device *pdev)
fsl Ipspi->dev = &pdev->dev;

fsl Ipspi->is_slave =is_slave;

controller->bits_per word mask = SPI BPW_RANGE MASK(S, 32);
controller->transfer_one = fsl _Ipspi_transfer one;
controller->prepare_transfer hardware = Ipspi_prepare xfer hardware;
controller->unprepare_transfer hardware = lpspi_unprepare xfer hardware;
controller->mode_bits = SPI_CPOL | SPI_CPHA | SPI_CS HIGH;
controller->flags = SPI MASTER MUST RX | SPI MASTER MUST TX;

+ 0+ 4+ o+ 4+
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+ + + + + + + + + o+

controller->dev.of node = pdev->dev.of node;
controller->bus_num = pdev->id;

controller->slave_abort = fsl Ipspi_slave abort;

ret = devm_spi_register controller(&pdev->dev, controller);
if (ret <0) {
dev_err(&pdev->dev, "spi_register_controller error.\n");

goto out_controller put;

if (!fsl_lpspi->is_slave) {
for (1= 0; 1 < controller->num_chipselect; i++) {

int cs_gpio = of get named gpio(np, "cs-gpios", 1);

@@, -885,16 +901,6 @@ static int fsl lpspi_probe(struct platform_device *pdev)

controller->prepare_message = fsl_lpspi_prepare _message;

controller->bits_per word mask = SPI BPW_RANGE MASK(S, 32);
controller->transfer one = fsl_Ipspi_transfer one;
controller->prepare_transfer hardware = Ipspi_prepare xfer hardware;
controller->unprepare _transfer hardware = Ipspi_unprepare xfer hardware;
controller->mode_bits = SPI_ CPOL | SPI CPHA | SPI_ CS_HIGH;
controller->flags = SPI MASTER MUST RX | SPI MASTER MUST_ TX;
controller->dev.of node = pdev->dev.of node;

controller->bus_num = pdev->id;

controller->slave_abort = fsl_lpspi_slave abort;

init_completion(&fsl Ipspi->xfer done);

res = platform_get resource(pdev, IORESOURCE_ MEM, 0);

- 12 + 4 static int ts sp1_probe(struct plattorm device ev
952,12 +958.6 ic int fs]_Ipspi_prob platform_device *pdev)

if (ret < 0)

dev_err(&pdev->dev, "dma setup error %d, use pio\n", ret);
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ret = devm_spi_register controller(&pdev->dev, controller);
if (ret < 0) {
dev_err(&pdev->dev, "spi_register controller error.\n");

goto out_controller put;

return 0;

1.15 USB 3.0 TypeC /&% USB 3.0 TypeA(RK4ziE)

AT 1.MX8QXP MEK JF &t ¥ it 1. USB_OTG1 #& —> USB2.0,i& & H_E ¥ USB OTG
Mk, i USB_OTG2/SS3 ;& —/> USB3.0 [, &EEH—A Type C M LAY, MERZHITE™
A BT, ATREANS G Type C 2 H T, b &%E% Y Type A & HH . FrbAan A&

Arch/arm64/boot/dts/freescale/imx8x-mek.dtsi:
&usbotg3 {
dr_mode ="peripheral"; // "otg"; {EMUA peripheral #3, BT UUU F#;
// extcon = <&typec_ptn5110>; %45 PTNS110 32 #F

status = "okay";

typec_ptn5110: typec@50 {

status = "disabled";
35
RN .MX8QXP MEK ##%itH, USB OTG2 ID JHi&% A #EREH K, FrLL dr mode AR
BN otg; WIER 2 peripheral 7] LA T UUU %L, IH &2 host 15#i1A USB Host A fitHL, Gn S EAH
A otg iEHANaI[E USB_OTG1 —#, 4 ID & JIYI#e i i st .

116 FRER LK MRS E il

1.16.1 TJA1100
1.MX8QXP MEK #x ) CPU #x i i ENETO #2112 — 1G 1A LUK PHY , AR8031 .
7k, @I ENET1 RS -, FER S —A NXP ) TIA1100 VX ZEH LUK PHY .
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VDDA_3V3 VDDIO_3V3

VDDA_JVJ“ VvDDIO_3V3 ¢ VBAT
GDDA VDDD VDDIO VDDATX j

TEN TXEN VBAT
e TXD[1:0]
REFCLK REFCLK
CRSDV CRSDV
= RAD[1:0] RXDI[1:0] TRXP L Top Mount
t <' RXER RXER =
04 i M T
= INT#  TJA1100
8 x RST# RST# o0I0 3v3
< °- nibE 3v3 [ iee Bottom Mount
2 22— NH
8 3 Hec mpc LED!
L] MDIO WAKE [ L)
M €I MDIO
N '6 XI
[R=4 D}_,— X0
25MHz
ENET ID SCL
ENET_IC_SDA PCA9538BS

DTS Bl & N :

IIFRR)Z, M imx8x-mek.dtsi/ imx8qxp-mek.dts/imx8qxp-mek-enet2.dts/
imx8qgxp-enet2-tjal 100.dtsi/imx8qxp-mek-enet2-tjal 100.dts/ - 15 £ -
/fiomux MK, FHi
&fecl {
status = "disabled";
1
&fec2 {
pinctrl-0 = <&pinctrl fec2 rmii>;
clocks = <&enetl Ipcg 4>, \\ 100Mhz M /] clock tree
<&enetl lpcg 2>,
<&clk IMX_SC_R_ENET_1IMX_SC_C_DISABLE_50>,
<&enetl Ipcg 0>,
<&enetl Ipcg 1>;
phy-mode = "rmii"; //IX MR IR AZE—A 100M [
phy-handle = <&ethphy2>; //LAA W42 1
/delete-property/ phy-supply; /¥4 HLJ5 42 ]
mdio {
#address-cells = <1>;

#size-cells = <0>;

ethphy2: ethernet-phy@5 {
compatible = "ethernet-phy-ieee802.3-c22";
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reg = <5>;

tjal 10x,refclk_in;

&iomuxce {
pinctrl fec2 rmii: fec2rmiigrp {
fsl,pins = <
IMX8QXP_ _ENET0_ MDC_CONN_ENET1 _MDC 0x06000020
/IR RMIT £ 1 PIN, 50K % AR B4 26
IMX8QXP_ _ESAI0O_SCKR_CONN_ENET1_RGMII TX CTL 0x06000020

I8
VAT 2 -
Arch/arm64/configs/defconfg
CONFIG_NXP TJA110X PHY=y
/drivers/net/phy
Makefile
0bj-$(CONFIG NXP TJA110X PHY) += tjal10x.0
tjal10x.c/h
/* PHY IDs */
#define NXP_PHY ID TJA1100 (0x0180DC40U)
static struct phy_driver nxp_drivers[] = {
{
.phy id =NXP PHY ID TJA1100,
.name = "TJA1100",
.phy_id mask =NXP PHY ID MASK,
.features = (SUPPORTED TP | SUPPORTED MII | SUPPORTED 100BASET1 FULL),
flags =0,
.probe = &nxp_probe,

.read_status = &genphy read_status,
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¥
static int nxp_probe(struct phy_device *phydev)

{

if (of property read bool(dev->of node, "tjal 10x,refclk in"))
nxp_specific->quirks [= TIA110X_REFCLK IN;

BT PAGn 2 82 100Mhz R EH LUK PHY, & 10% A NXP TIALIXX &%, 44 Linux
KB F I HAE IMX & BEiR, SRpakgiyr.
EE—T:
1. drivers/net/phy/tjal 10x.h H5€ X T : #define NXP_PHY ID TJA1102P1
(0x00000000U) , XA~ TIA1102 f&— AR PHY & F, (H2MAIZE A PHY 1 ID
BRAINE B T 0x000 XL FEC—AN IR, 5 W 2R Ry SR e I R 2 3 T mdio
Viln PHY R, get phy id %< iR [F] phy id=0x00. XASEBHEEE N Z2 A
F|PHY, MIAREIMEAIRN. PHY 3X3), {HRZF N TIA1102P1 [ PHY ID NIltF 5 &
B% T 0x00. B DAESRITINER T LIRS
24.045570] TIA1102_p1 5b050000.cthernet-1:02: power mode transition failed

[ 24.052818] TIA1102 pl 5b050000.ethernet-1:02: attached PHY driver [TJA1102 pl]
(mii_bus:phy addr=5b050000.ethernet-1:02, irq=POLL)

XA FERN mdio O TAE, b BR—MRe, HAREEE.
2. tjall01 52—l 100BASE_T1 MG EH LUK PHY, 5@ UKMAEL, BRT

ER R RIR RG22 A, — NEERX G %A B rEshae, ArbL T Eaad
B, WRBWEMNEIZE, WE—4 master — slave, WF:
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Does not use IEEE 802.3 style auto-negotiation due to associated latency that
does not meet start-up time requirements of automotive networks.

7 — )
|EEE Auto-Negotiation
b
BroadR
Force Force PHY Hardware
Reach 100M Duplex Configured
A
VCC_MAIN_2V3
Hardware Strapping Options
Pin N 2] RiD |R11 R12 R13 |R14
P B gt gt g g
Config Selected Mode . o
CONFIGD HIGH PHY configured as Master 10.0 [10.0k [10.0K [10.0k [10.0K [i0.0K
CONFIGD
CONF!
CONFIGIL HIGH Ant i CONFIG2
i CONF!
FHYAD
CONFIG2 LOW PHYAD1
—
CONFIGS S RMII mode (25 MHz crystal)
o ‘R1Q .RZD .R21 .R22 .R23 .R24
PHYADO HIGH H3 E:| 2[;",: DNP '%DNP EDNP
DNP
PHY address bits 0 & 1 HDR 1X2 0.0k fiook [1ook |00k [i0ok [1ook
PHYADI LOW -

3. 100Base-T1 A< B[] MDI 2 M & =i 2 05 5 2k, A DAk BB RE AR, 2
RUIF:

temin
TRX_P 1DDInF index 2

i II

PHY TRX_M — . B

— —|
(alzz?.ocupHEN 100nF In
Alliance CMC 1k 1kQ R

+ficati
spedification) SEL
100 kO 4.7 nF

I Vooa
WAKE_IN_
optional i

20208
Common mode choke : i5i%&iEiEATF 100Base-T 14choke

100 nF AC-coupling EBZ : Tolerance < 10% ; Voltage range = 50V
1K Resistor: Tolerance < 1% ; Power rating = 0.4W

100K Resistor: Tolerance < 1% ; Power rating 2 0.1W
4.7nF Cap: Tolerance < 10% ; Voltage range = 50V

i.MX8X A Bz AAE 5 e

100



YN

4. i.MX8QXP MEK+TJA1101 H /& H 32 HF fec2, fecl disabled ), K AE A fec2 K
mdio ki 17 PHY, 1fiiX4 mdio 5 fecl # mdio J5H — &, Frblf iomux 5%,
WA PHY #0] LLTAE, )7 AT LS 3% 1. MX8QM MEK+TIJA1101 177
%, e fecl B mdio 2 MK 15 R AN PHY, W15

pinctrl_fec2 rmii: fec2rmiigrp {

fsl,pins = <

//IMX8QXP ENET0 MDC_CONN_ENET1_MDC 0x06000020

/IMX8QXP__ENET0_MDIO_CONN_ENET1_MDIO
0x06000020

&fecl {

pinctrl-names = "default";
phy-handle = <&ethphy0>;

status = "okay";
mdio {
#address-cells = <1>;
#size-cells = <0>;
ethphyO: ethernet-phy@3 {//keep fecl phy mdio handler
compatible = "ethernet-phy-ieee802.3-c22";
reg = <3>;
I8
ethphy2: ethernet-phy@2 {//add fec2 phy mdio handler
compatible = "ethernet-phy-ieee802.3-c22";

reg = <2>;

&fec2 {

pinctrl-names = "default";
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phy-handle = <&ethphy2>;

phy-reset-duration = <100>;
//remove which mdio setting.

status = "okay";
1
UL RRFBRTE DL, marvell C45 PHY f# 1] 1 C22 4% HRARA C45 PHY, M2 7
Linux A% R4 BX5)): drivers/et/phy/phy_device.c get phy id PRZL, FIT A0 52 B B S FibR
#E C22 PHY, SCESCRFIZFPRFERIN C22 Hifll C45 PHY, R IZAN o Hust ZA 122
ELRCHURS BB /0202 7T LUF] PHY _ADD SRIX HIPAS PHY, 4351l A [ 1
get phy id SEI, JFAK marvell C45 PHY { [ 1 C22 $2 R C45 PHY KB E0T7
PN

1.16.2 Marvell 88Q2110/2

LA BA Marvell 88Q2110/2 9515 B an A H- & — BoHr 1) PHY 05/, IX & —8i 1G BI7RZ%E LA
PHY, H A -5 A IR B 3L RF.

SCHFRUHT I LUK R PHY [R5 B -

1.
2.
3.

WA — T IR, BCE AN 1) IOMUX.
TN FYE IS O, BB AH R K regulator.
T\ reset pin, BCE AR gpio reset #2 11.

ik —F clock source, RGMII %1% /& HE K 1% clock. rgmii tx clock & controller
&, rxclock &2 phy &

TR iomux, IR, reset, clock 1E7%, iX/NEE PHY Mize] PLTAE T, #tnlgeiE it
MDIO # 1323 PHY ) ID 5(i2 3 PHY /) ID 5 /& ¥ PHY & 15 TAE ) E 2 hr &

FIXAN g, KT C22 () PHY, 2O 43K 2] —1 generic AR M PHY K3l, T
Sk ARG 44 4 /driver/net/phy N TR B k)R HOFRE PHY $85h, SRJEAE
SBEBKE SO i IE PHY ID SRV phy driver BRECEAL, &5 FHRYE PHY &5 F £
T, FE MR B T A R — ok UE, C22 19 PHY HI A7 A7 E SR ARTR
BARABLAY, €22 BKEN SO AR E 4

fsl-fec [115KX3) binding X #F7F: documentation/devicetree/bindings/net/fsl-fec.txt

® phy-mode: operation mode of the PHY interface

*"rmii"

* "rgmii" (RX and TX delays are added by the MAC when required)
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* "rgmii-id" (RGMII with internal RX and TX delays provided by the PHY, the MAC should not add the
RX or TX delays in this case)

* "rgmii-rxid" (RGMII with internal RX delay provided by the PHY, the MAC should not add an RX
delay in this case)

* "rgmii-txid" (RGMII with internal TX delay provided by the PHY, the MAC should not add an TX
delay in this case)

® phy-reset-gpios : Should specify the gpio for phy reset
phy-reset-duration : Reset duration in milliseconds
phy-reset-active-high:J¥ & JX 2] PHY /& reset H % 21k reset i& /2 5 reset
® phy-supply : regulator that powers the Ethernet PHY.
phy-handle : phandle to the PHY device connected to this device.
fixed-link: /8 DLW (S HALAC B AT BE I 2, PHY A4 H S0 i 1 -
fixed-link { speed = <1000>;
full-duplex; };

fsl,num-tx-queues : The property is valid for enet-avb IP, which supports hw multi queues. Should specify
the tx queue number, otherwise set tx queue number to 1.

fsl,num-rx-queues : The property is valid for enet-avb IP, which supports hw multi queues. Should specify
the rx queue number, otherwise set rx queue number to 1.

fsl,magic-packet : If present, indicates that the hardware supports waking up via magic packet.
fsl,wakeup _irq : The property define the wakeup irq index in enet irq source
Optional subnodes:

® mdio : specifies the mdio bus in the FEC, used as a container for phy nodes according to phy.txt in the
same directory

1. W0FAN iomux fit & :

pinctrl_fecl: feclgrp {

fsl,pins = <
IMX8QXP_MIPI_CSI0_GPIO0 00 MIPI_CSI0 GPIOO 1000 0x21 //reset i
I GPIOKEZPHY fIReset & i o
IMX8QXP_MIPI CSI0O 12C0 SDA LSIO GPIO3 I006 0x21 //power 1§ Ff b GPIO

KRLEPHY I 1I3.3VAEH
IMX8QXP COMP CTL GPIO 1V8 3V3 ENET ENETBO PAD  0x000014a0
IMX8QXP_COMP_CTL_GPIO_1V8 3V3 ENET ENETBI PAD  0x000014a0
IMX8QXP_ENETO MDC_CONN_ENET0 MDC 0x06000020
IR AR EENETORIIOMUX, 1GYSUR & DU s 2%
IMX8QXP_ENET0_RGMII_RXD3 CONN_ENET0 RGMII_RXD3 0x00000061
-

Ll

b
2. At GPIO LY B IR -
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reg_fec supply: fec nvec {
compatible = "regulator-fixed";
regulator-name = "fec_nvcc";
regulator-min-microvolt = <3300000>;
regulator-max-microvolt = <3300000>;
gpio = <&gpio3 6 GPIO_ACTIVE_HIGH>;
enable-active-high;
vin-supply = <&reg_fec wake>;

i

3. fecl MIMRZL dts W E W T
&fecl {
pinctrl-names = "default";
pinctrl-0 = <&pinctrl fecl>;
phy-mode = "rgmii-txid";
phy-handle = <&ethphy0>;
phy-supply = <&reg_fec supply>; //Hi{gpio
phy-reset-gpios =<&gpio0 0 GPIO_ACTIVE _LOW>; //reset gpio
phy-reset-duration = <100>;
fsl,magic-packet;
fsl,rgmii rxc dly;
status = "okay";
mdio {
#address-cells = <1>;
#size-cells = <0>;

ethphy0: ethernet-phy@3 { //phy addressBEFC & A3

compatible = "ethernet-phy-ieee802.3-c22"; /3 B it & —C22 IPHY
reg = <3>;

fic

4. fec/phy WXENHIGAALFFELI T
drivers/net/ethernet/freescale/fec_main.c
fec_probe
|->
if (of _get property(np, "fsl,magic-packet", NULL))
fep->wol flag |= FEC WOL HAS MAGIC PACKET;
if (of get property(np, "fsl,rgmii txc dly", NULL))
fep->rgmii_txc_dly = true;
if (of _get property(np, "fsl,rgmii_rxc_dly", NULL))
fep->rgmii_rxc_dly = true;
phy_node = of parse phandle(np, "phy-handle", 0);
of phy is_fixed link
of phy register fixed link
of get phy mode

i.MX8X A Bz AAE 5 e
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|[->fec_reset phy //use gpio to reset the phy

of property read u32(np, "phy-reset-duration", &msec); //sample phy-reset-duration = <10>; // M dts #1152 H reset
gpio Jf reset phy

of get named gpio(np, "phy-reset-gpios", 0) //sample:phy-reset-gpios = <&gpiol 25 GPIO_ACTIVE LOW>;
|->fec_enet_init

| |->fec_get_mac //MEAL R AT RS MAC itk 772, FRATH .MX8QXP MEK & A2 M fuse FHisHUH),
BPIEEF e T RS MAC Hitlk fuse

1) module parameter via kernel command line in form
* fec.macaddr=0x00,0x04,0x9f,0x01,0x30,0xe0
2) from device tree data
3) from flash or fuse (via platform data)
4) FEC mac registers set by bootloader
5) random mac address
netdev_err(ndev, "Invalid MAC address: %pM\n", iap);
netdev_info(ndev, "Using random MAC address: %pM\n",
ndev->dev_addr);
| |->fec_set mac address
[->fec_enet mii_init
| |-=>of mdiobus_register
| | |>>of mdiobus register phy
| | | [->get_phy device
['I'|'| |->get phy_id
/INFT EVE & 2 75 B2 2 IEAf B phyid
'] || |>>phy_device create
| | | |->phy_device register
(I FRA fixup AL AT
/* Run all of the fixups for this PHY */
err = phy_scan_fixups(phydev);
if (err) {
pr_err("PHY %d failed to initialize\n", phydev->mdio.addr);
goto out;
¥
dev_dbg(&mdio->dev, "registered phy %s at address %i\n",
child->name, addr);
7t get_phy_id BECT I INSTED, #\— T PHY ID & & 1EH, R 5 datasheet %
LIRS, WER PHY & ER T/ET .
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5. @W USRS T PHY ID, IREISHEHEXA ID 5538 PHY HIBKEN k%L, 047 3L probe K4
G146 PHY 39Xz, FrLAss+ C22 i PHY, Htn] LAUn bRyt 4655 N T 7 ) B ) SC A4 R R A B
TONHT) PHY 323,

6. AidXFiXx—5 Marvell LUK PHY, A —AMal4h, & H3ZE—A> C45 ) PHY, {HE& X
PRAE C22 B I 7, W SO Marvell FEZH VB T X REMT H AT V.

Overview
o Clause 45 defined a new register accessmethod with a larger address space.
o Clause 45 was Ist used for new 10 GigPHYs and MACs (802.3ae).Since both 10 Gig PHYs and
MACs were new designs this approach worked well.
® Clause 45 appeared to solve 802.3’s register space problem forever (It didn’t).

The Problem
o Most 802.3ah PHY's need to use the larger address space defined by Clause 45
o Most 802.3ah PHY's want to work with existing 10/100 MACs using MII for frame data &
MDC/MDIO for register access

® Most Existing 10/100 MACs can’t do Clause 45! They can only do Clause 22!

The Solution
o We need to define a standard way to access Clause 45 registers using Clause 22
o Using a standard ‘backwards compatible’ way to access Clause 45 registers WILL solve 802.3’s
register access problems for 802.3ah and beyond
° This must be defined NOW since there are only 2 unused Clause 22 registers left

The Implementation
o Use Clause 22 Register 13 as a Clause 45 Command register
o Use Clause 22 Register 14 as a Clause 45 Address/Data register

Clause 22 vs. Clause 45

Clause 22: Clause 45:

2 Opcodes: Read & Write 4 Opcodes: Address, Read, Write &Read Increment

32 Ports 32 Ports
32 Devices per Port

32 Registers per Port 64K Registers per Device

Operation of Clause 22 Operation of Clause 45
° To Read a Clause 22 ° To Read a Clause 45 Register Perform: Write Address
Register Perform:Read Register | AAAAAAAAAAAAAAAA to Device EEEEE on Port PPPPP; Read
RRRRR from PHY AAAAA Register From Device EEEEE on Port PPPPP
o To Write a Clause 22 o To Write a Clause 45 Register Perform:Write Address
Register Perform:Write Register | AAAAAAAAAAAAAAAA to Device EEEEE on Port PPPPP; Write

RRRRR to PHY AAAAA Register To Device EEEEE on Port PPPPP
o Each Operation Takes 1 | ® Each Operation Takes 2 Steps
Step

i.MX8X Py % IRZN A 5 e
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Clause 22 vs. Clause 45:

Management Frame Fields - Clause 22
PRE ST | OF | PHYAD REGAD | TA DATA IDLE
Read y O | 01 | 10 | AAAAA RRRRR | Z0 DDDDDDDDDDDDDDDD rd
Wirite 1..1 01 | 01 AMAAA | RRRRR | 10 DDODDDDDDDDDDDDD Fd
1 L —Only 13 & 14 are Left
Same

l ~__Need to Map

_,_Marl:ii,:iement Fralrgadfields - [lause 45
Frame PRE sT | oPY PRTAD I:!E‘-hi".JZJll TA DiTA IDLE
Address 1.4 00 | 00 FFPFPP EEEEE | 10 £
Write 1..4 oo [ 01 FPPPP EEEEE | 10 DDDDDDDDDDDDDDDD £
Read 1 1 00 | 11 FFPPP EEEEE | Z0 DDDDDDDDDDDDDDDD £
Read Inc. 1 1 00 | 10 PPPPP EEEEE | ZD DDDDDDDDDDDDDDDD £
Mapping Using Reg 13 & 14:
15 14 13 5 4 o
Clause 22 Register 13 | FN | Reserved EEEEE
00 = Address Reg
01 = Data Reg (no post increment)
10 = Data Reg wiPost Increment on reads & writes
11 = Data Reg wiPost Increment on writes only
". Management Frame-Fields - Clause 45
Frame PRE ST | OP | PRTAD DEVAD®| TA DATA IDLE
Address y oo | 0O PPPFPP EEEEE 10 AAAAAAAAAAAAAAAL Fi
Write 1...1 oo | 01 PPPPP EEEEE 10 DDDDDDDDDDDDDDDD i
Fead 150 oo | 11 PPPPP EEEEE Z0 DDDDDDDDDDDDDDDD £
Read Inc. g [ oo | 10 PPPFPP EEEEE Z0 DDDDDDDDDDDDDDDD i
,.:'-
F)
15 / o
Clause 22 Register 14 Clause 45 Address or Data

Operation of C22 to C45
o To Read a C45 Register C22 Perform:
1. Write FN = Address & EEEEE to C22 Register 13 on Port PPPPP
2. Write Address AAAAAAAAAAAAAAAA to C22 Register 14 on Port PPPPP
3. Write FN = Data & EEEEE to C22 Register 13 on Port PPPPP
4. Read Register From C22 Register 14 on Port PPPPP
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Read Operation Takes 4 Steps
® To Write a C45 Register C22 Perform:

1.
2.
3.
4.

Write FN = Address & EEEEE to C22 Register 13 on Port PPPPP

Write Address AAAAAAAAAAAAAAAA to C22 Register 14 on Port PPPPP
Write FN = Data & EEEEE to C22 Register 13 on Port PPPPP

Write Register To C22 Register 14 on Port PPPPP

Only the Last Step is Different from Read
Marvell 88Q2110/2 £4&F- M BH U T -

i.MX8QXP A & ] MAC J& 1] LASC#F C45 ) PHY ¥, {H 2T i.MX8QXP H Hifdi Fl (T & K
FEEA BETHER: C45 9 PHY, FrCABRIAIRE) Th %A C45 PHY () MDIO IX#h 7 #F. FrLlsbib =5
B C22 ) MDIO i 17 PHY 17730, SKCFFX M PHY .. LR PAEREL get phy id -

//drivers/net/phy/phy_device.c

static int get phy_id(struct mii_bus *bus, int addr, u32 *phy_id,

bool is_c45, struct phy c45 device ids *c45 ids)

int phy_reg;

int ret;//johnli add
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/40 F A Marvell 88Q2110/2 [ phy id Zi 748, 175 device 1 I%E 2/3 MNaFA7 4%

#if 1 //johnli

/* Grab the bits from PHYIR1, and put them in the upper half */

ret = mdiobus write nested(bus, addr, 0xD, 0x0001); //To Register 13, write 00(address) to bit 15:14 and the device
address value to bit 4:0=device 1. £~FF7E Register 14 H i device 1 17747 a4 Hiik:

if (ret) return ret;

ret = mdiobus_write_nested(bus, addr, 0xE, 0x0002); //To Register 14, write address value=0x2, access register 2 LN\ 77
17 de ik

if (ret) return ret;

ret=mdiobus_write_nested(bus, addr, 0xD, 0x4001);// //To Register 13, write 01(Data, no post increment) to bit 15:14 and
the same device address value to bit 4:0=device 1 37 M register 14 F113 2|4 42 device 1 F—EdE

if (ret) return ret;

phy reg = mdiobus read(bus, addr, 0XE); /To Register 14, read the content of the MMD's selected register: read out the
device 1/register 2 value 32 H £#E

if (phy_reg <0)
return -EIO;
*phy_id = (phy_reg & 0xffff) << 16;
/* Grab the bits from PHYIR2, and put them in the lower half */

//same way to read out read out the device 1/register 3 value

i.MX8X P IS5 &
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ret = mdiobus_write(bus, addr, 0xD, 0x0001);
if (ret) return ret;

ret = mdiobus_write(bus, addr,0xE, 0x0003);
if (ret) return ret;

ret = mdiobus_write(bus, addr, 0xD, 0x4001);
if (ret) return ret;

phy_reg = mdiobus_read(bus, addr, 0XE);

if (phy_reg <0)

return -EIO;
#else
#endif
*phy_id |= (phy_reg & 0xffff);
return 0;
¥

Bt Linux JRA R EUS, 7 LA 3] Marvell 88Q2110/2 PHY _ID= 0x2b0980.
7. 32| PHY ID 5, uEM] PHY CL&IEH TAE 7, #: FREMRYE PHY ID K PHY 1)
Linux 2X3), 74¢, Marvell phy FbRHEIXS) SCATE
Arch/armé64/configs/defconfg
CONFIG_MARVELL _PHY=m //reconfigure it to y

/drivers/net/phy

Makefile

0bj-$(CONFIG_MARVELL PHY)+= marvell.o

marvell.c/marvell phy.h

#define MARVELL PHY ID 88Q2110 0x002b0980 //3k SCAF Fh 4 I

1] 88 JGTE C ST HR 38 eR B0Ki A
static struct mdio_device id maybe unused marvell tbl[]= {

{ MARVELL PHY ID 88Q2110, MARVELL PHY ID MASK },

.phy_id =MARVELL PHY ID 88Q2110,
.phy_id mask = MARVELL PHY ID MASK,
.name = "Marvell 88Q2110",

i.MX8X A Bz AAE 5 e
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features = PHY GBIT FEATURES,
flags = PHY_ HAS INTERRUPT,
.probe = 88q2110_probe,
.config_init = &88q2110 config_init,
.config_aneg = &88q2110_config_aneg,
.read_status = &88q2110_read_status,
.ack_interrupt = &88q21101 ack interrupt,
.config_intr = &88q2110_config_intr,
.did_interrupt = &88q2110_did_interrupt,
resume = &88q2110_resume,
.suspend = &88q2110_suspend,
.get_sset_count = 88q21101 get sset count,
.get_strings = 88q2110_get_strings,
.get stats = 8892110 get stats,
}s
ot BB R B T AR YE Marvell S2ELH0EE T, MBI AR Ram, ] C22 4% 10,
RIS [HIX A C45 PHY [arfrds. BMAMETER. NIFITE get phy id 475 PHY W A7 31075
%, VLR RS PHY 478 [0 7%
[

* regWrite - Convenience function for writing a given PHY register(through clause 22 to access clause 45 for Marvell
880Q2110)

* @bus: the mii bus struct
* @addr: phy address
* @devAddr: device address
* @regAddr: register address
* (@data: value to write to @regnum
*
* NOTE: MUST NOT be called from interrupt context,
* because the bus read/write functions may wait for an interrupt
* to conclude the operation.
*/
void regwrite_Marvell 88Q2110(struct mii_bus *bus, int addr, uintl6_t devAddr, uintl6_t regAddr, uint16_t data)
{
int err;

uintl6_treg MMD_CTRL = 0x0000;
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reg MMD_CTRL |= devAddr;

err = mdiobus_write(bus, addr, 0xD, reg MMD_CTRL); //To Register 13, write 00(address) to bit 15:14 and the
device address value to bit 4:0;

if(err)
return;
err = mdiobus_write(bus, addr, OXE, regAddr); /ITo Register 14, write address value;
if(err)
return;
reg MMD_CTRL |= 0x4000;

err = mdiobus_write(bus, addr, 0xD, reg MMD_ CTRL); //To Register 13, write 01(Data, no post increment) to bit
15:14 and the same device address value to bit 4:0;

if(err)

return;
err = mdiobus_write(bus, addr, OXE, data); // To Register 14, write the content of the MMD's selected register.
if(err)

return;

}

55 Ut AT e 5 MAC #uhik 3] 4 35 fuse, H BT .MX8QXP ) BSP 1Y S H#7E scfw Al uboot H14%
5 fuse, N %A HF fuse HGHEAE, WIT uboot 7 HIEE/E:

=> fuse

fuse - Fuse sub-system

Usage:

fuse read <bank> <word> [<cnt>] - read 1 or 'cnt' fuse words,
starting at 'word'

fuse sense <bank> <word> [<cnt>] - sense 1 or 'cnt' fuse words,
starting at 'word'

fuse prog [-y] <bank> <word> <hexval> [<hexval>...] - program 1 or
several fuse words, starting at 'word' (PERMANENT)

fuse override <bank> <word> <hexval> [<hexval>...] - override 1 or

several fuse words, starting at 'word'

O T MAC ik 2
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0x2340 708 MAC1_ADDR [7:0]
[7:0]
0x2340 708 MAC1_ADDR [15:8]
[15:8]
0x2340 708 MAC1_ADDR [23:16]
[23:16]
0x2340 708 MAC1_ADDR [31:24]
[31:24]
0x2350 709 MAC1_ADDR [39:32]
[7:0]
0x2350 709 MAC1_ADDR [47:40]
[15:8]
0x2360 710 MAC2_ADDR [7:0]
[7:0]
0x2360 710 MAC2_ADDR [15:8]
[15:8]
0x2360 710 MAC2_ADDR [23:16]
[23:16]
0x2360 710 MAC2_ADDR [31:24]
[31:24]
0x2370 711 MAC2_ADDR [39:32]
[7:0]
0x2370 711 MAC2_ADDR [47:40]
[15:8]
EEMACHL L T5 v

=> fuse read 0 708 1

Reading bank 0:

Word 0x000002c4: 0590400

=> fuse read 0 709 1
Reading bank 0:
Word 0x000002¢5: 0000fdc7
N
root@imx8qxpmek:~# ifconfig
eth0  Link encap:Ethernet HWaddr 00:04:9f:05:c7:fd

On 1.MX8/8x the fuses are organized in fuse arrays instead of fuse banks and words, in this case the
bank parameter should be set to zero and the word should match the "Fuse row Index", The command line
below can be used as an example to program the MAC1_ADDR[31:00] fuses in . MX8QXP:

R fuse A feE, —kPER.
=> fuse prog 0 708 0xa295fcl11
Programming bank 0 word 0x000002c4 to 0xa295fc11...

Warning: Programming fuses is an irreversible operation!
This may brick your system.

Use this command only if you are sure of what you are doing!
Really perform this fuse programming? <y/N>

y
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SRJEAE UUU 1Y script H38 i DA R g 2 57T LA uboot i 4K 5e 5 MAC Hilik 1 -
SDPS: boot -f imx-boot-imx8qxpmek-sd.bin-flash
+FB: ucmd fuse prog -y 0 708 0xa295fc11
+FB: ucmd fuse prog -y 0 709 0x000017b4
FB: ucmd setenv fastboot dev mmc

1.16.3 TJA1101
NXP #EF7d ] TIA1101 /% TIA1100, i. MX8QXP 6 layer HilliRiT TIA1101.
TJA1101 5 TJA1100 A5z, Fril DTS SIS —#F, JEELL T X
Arch\arm64\boot\dts\freescale\imx8qxp-enet2-tjal 100.dtsi
ethphy?2: ethernet-phy@5 { /1% A4 SEBRA# {4 & 1 phy Hihil R AL &
compatible = "ethernet-phy-ieee802.3-c22";
reg = <5>;
tjal10x,refclk in;
X
Drivers\net\phy\nxp-tjal 1xx.c H L4 S FF tjal 101,40 F -
#define PHY ID_TJA1101 0x0180dd00

static struct mdio_device id _maybe unused tjal1xx_tbl[] = {
{PHY ID MATCH MODEL(PHY _ID TJA1100) },
{PHY_ID MATCH _MODEL(PHY ID TJA1101) },

U

static struct phy_driver tjal 1xx_driver[] = {

{...
PHY ID MATCH MODEL(PHY ID TJA1101),

.name ="NXP TJA1101",

L

static int tjal 1xx_config_init(struct phy device *phydev)

case PHY ID TJA1101:
ret = phy_set_bits(phydev, MIL COMMCFG, MIL COMMCFG_AUTO_OP);
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if (ret)
return ret;
break;

1.17 i.MX8DX MEK XX ¥F

E—RENH, R V2X d, ffH i.MX8DX FINl b2, Hul 5.4.24 H B4k
i.MX8DX MEK #%, % uboot f# f i.mx8dx mek 1] config Zwi%¥, (&I KK dtb IEME, 2 ERN
%, i.mx8dx-mek.dtb.

1.18 i.MX8DXP MEK > %}

i.MX8DXP F1i. MX8QXP ffi [E]— /N dmlE, W& fuse & 7 A A35 4%, Frbl A& B0
DTB #ta] LL 4, N i%it i MX8DXP MEK ) DTS:

imx8x-mek.dtsi imx8dxp.dtsi

WF: arch\arm64\boot\dts\freescale\imx8dxp.dtsi
#include "imx8qxp.dtsi"
&thermal zones { /B #7E i | thermal JX5, R A A35 0/1 device
cpu-thermalO {
cooling-maps {
map0 {
cooling-device =
<&A35 0 THERMAL NO LIMIT THERMAL NO LIMIT>,
<&A35_1 THERMAL NO LIMIT THERMAL NO_LIMIT>;

&cpus {
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/delete-node/ cpu@?2; //E T cpu2/3 i K
/delete-node/ cpu@3;
15
Bt P imx8dxp-mek.dtsi 7] LM imx8qxp-mek.dtsi #% N1 —43, SR 5 kMBS N -

/[#include "imx8qxp.dtsi"
#include "imx8dxp.dtsi"

#include "imx8x-mek.dtsi"...

UEEZSHE BV ES R

SRIG 18 Makefile #f fsl-imx8dx-mek.dts 34 itk 25 .
\linux-imx\arch\arm64\boot\dts\freescale\Makefile
dtb-$(CONFIG_ARCH_MXC) += imx8qgxp-mek.dtb imx8dxp-mek.dtb...

55 &4 uboot ZEH 1) fdt_file= imx8dxp-mek.dtb.

1.19 NAND Flash T 55
i.MX8QXP MEK # 7% f i1 Nand flash, {H/& i.MX8QXP ARM2 # A ¥ 1it, 1F:

1. MXBQXP-EMMC in
D1 CLK
EMMOD_CLK iR oo 32 . EMMD CLK NANDRDY ] UsDHGt Cli Faee— ST E BBy DN spucy oik 7
EMMCD CMD €5»  EMMC CMO 7 USOHGT CMD >  SD1 CMD MANDCED 13
cz1 = :
EMMC T EMMC_NAND DATAQ 3 ATT = .
g el g:’é;; e o g USOHC! DATAS oI i TS TGC% SOU DATAD NANDCE1 13
EMMCO_DATAZ Qﬁ)i NAND DATA2 13 USDHC1_DATAI [gog i T
EMMCD_DATAZ 5%  EMMC NAND DATA3 1 USOHCT DATAZ [ S 13
USDOHC1 DATA3 13
EMMCO_DATA4 —§§—<8; EMMC_NAND_DATAZ 1
EMMCO DATAS [azn % EMMC NAND DATAS 13 L
EMNCO DATAS [ h (050 amic nanp oaTa: 12 USDHGT VSELECT [gg—— 4%  SO1 VSEL NANDREP 12
3T_1P8_3P3 EMMCO DATA7 [ ————&»? EMMC_NAND DATAT 13 USDHC1_ WP [F-peg——{{» SD1 WP NANDDOSN 12
F22 i e B A . USDHG GD B[ gog —4%»? SO1_CD_NANDDGSP 12
EMMOCD STROBE [g—————%»» [EMMC DS NANDCLE 3 ) 1 =01 R=T MANDHEN 3
EMMCO RESET 8 I P EMMC_RST NANDWP 12 USDHGY_RESET_B <>> LWL M ¥

VDD SW_WE VDD SW ava

e
VOD_SW 33 NAND VCCO .
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This Micron part L95B+ support ONFI3.2
NV-DDR2---Max 333MT/s,
NV-DDR-——200MT/s

For T01.0, cannot support DQS differential mode.
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fE Tt B

1. 1.MX8QXP Nandflash 5 usdhc 0/1 F iomux #'5, FrLAi% i1 A nandflash 5, usdhc0/1 FEARE

BT
2. nandflash [f) Ready B Jy i riRg, BithEsk B
A Er] PL3 2% ARM2 HT- DTS B & porting i K-

\linux-imx\arch\arm64\boot\dts\freescale\ fsl-imx8qxp-mek.dtsi
pinctrl_gpmi_nand 1: gpmi-nand-1 {
fsl,pins = <
IMX8QXP EMMCO CLK CONN NAND READY B
IMX8QXP EMMCO DATAO0 CONN NAND DATA00

IMX8QXP EMMCO DATA7 CONN NAND DATA07
IMX8QXP EMMCO STROBE CONN NAND CLE
IMX8QXP EMMCO RESET B_CONN_NAND WP B

IMX8QXP_USDHC1 DATAO CONN NAND CEl1 B
IMX8QXP_USDHCI_DATA2 CONN NAND WE B
IMX8QXP USDHC1 DATA3 CONN NAND ALE
IMX8QXP_USDHCI_CMD_CONN_NAND CE0 B

/* 1.MX8QXP NAND use nand _re_dqs_pins */

0x0e00004¢
0x0e00004c

0x0e00004¢c
0x0e00004¢
0x0e00004c

0x0e00004c

0x0e00004c¢
0x0e00004¢c
0x0e00004c¢

IMX8QXP _USDHC! CD_B_CONN NAND DQS  0x0e00004c
IMX8QXP USDHC! VSELECT CONN NAND RE B 0x0e00004c

JERE— Fready bEESRAME 47, i 3kA 171 A nandflash pin/& ¥ B A TR, FiLLa R0 % A Bt 4, w7 A

AR B N A IMX8QXP_USDHC1_VSELECT CONN_NAND RE B 0x0e00002c

6-5 Pull Down Pull Up

PULL Pull Down Pull Up

00b - Prohibited
01b - pull up

10b - pull down
11b - pull disabled

iE

4N gpmi SCHF:
&gpmi {
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pinctrl-names = "default";

pinctrl-0 = <&pinctrl gpmi nand 1>;
status = "okay";

nand-on-flash-bbt;

s

AN iomux #1158, 235 usdhc0/1 3 F:
&usdhcel {...
status = "disabled";

&

&usdhe? {...
status = "disabled";
5

Nandflash [1] uuu %5 A 41 F
\L4.14.98 2.0.0 ga images MX8QXPMEK\samples\ example kernel nand.uuu
B HAN vuu.exe THEIBAE SHA RN H 5, B
_flash_fw.bin A flash_fw.bin(i& 2% bootlaoder (A4, H imx-mkimage T.H, ¥ ARM2 # ] uboot i)
_flash.bin 24 flash.bin(iZ25 bootlaoder 3(#Y4, H imx-mkimage T..H, KA ARM2 #x [] uboot FH)
_Image 947 IR I N
_board.dtb F 4 i H K1 fsl-imx8qxp-mek.dtb

_initramfs.cpio.gz.uboot N T %k demo B4 H 1 fsl-image-mfgtool-initramfs-imx_mfgtools.cpio.gz.u-boot
SR A 1247 uuu.exe example kernel nand.uuu 5 A PAJF46%¢ S nandflash 1 .
JEIAR 25 R 38 uboot #1581 >R ] mtdparts 15 2K A2 mtd ¥ #% partition

FBK: ucmd cat /proc/mtd | while read dev size erase name; do mtd=${dev:3}; mtd=$ {mtd%:}; name=$ {name%\"};
name=$ {name#\"}; echo export $name=$mtd >> /tmp/mtd.sh; done;

15 | kobs-ng KA AR A S bootloader:
FBK: ucmd source /tmp/mtd.sh; cd /tmp; if ! [[ "cat /sys/devices/soc0/soc_id" = *"MX8Q"* ]]; then pad="-x"; fi; kobs-ng init
$pad -v --chip_0_device path=/dev/mtd$ {nandboot} /tmp/boot

f8 F nandwrite KBS WIS, JERE LT TEE & 70 40 SR A AT A2 45
# burn uTee
# FBK: ucmd source /tmp/mtd.sh; flash _erase /dev/mtd$ {nandtee} 0 0
# FBK: ucp tee t:/tmp/tee
# FBK: ucmd source /tmp/mtd.sh; nandwrite -p /dev/mtd$ {nandtee} -p /tmp/tee

i F ubi iy 2 KB rootfs KA RGe, ARG tar 2K 5 N rootfs:
# burn rootfs
FBK: ucmd source /tmp/mtd.sh; flash_erase /dev/mtd$ {nandrootfs} 0 0
FBK: ucmd source /tmp/mtd.sh; ubiattach /dev/ubi_ctrl -m ${nandrootfs}
FBK: ucmd source /tmp/mtd.sh; ubimkvol /dev/ubi0 -Nnandrootfs -m
FBK: ucmd source /tmp/mtd.sh; mkdir -p /mnt/mtd
FBK: ucmd source /tmp/mtd.sh; mount -t ubifs ubiO:nandrootfs /mnt/mtd
FBK: acmd export EXTRACT UNSAFE _SYMLINKS=1; tar -jx -C /mnt/mtd
FBK: ucp _rootfs.tar.bz2 t:-
FBK: sync

i.MX8X A Bz AAE 5 e

118



¢ )5 umount i mtd, done
FBK: ucmd umount /mnt/mtd
FBK: done
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