AN14188

Windows 10 loT{RAVARLAKMIPHY BR S

$1lR—2024F5827H RIS

MHEER

=< [SE]

K LAKRIPHY, ENET_QOS. ENET, Windows 10 loT{eMlARBSP, X, WindowsIKEIiER:.
ACPIZ. U-Boot, Windbg

EE ARSI SR B B HiMXZRFISoCaIWindows 10 loTHRZR 7354, (BSP) R EFELAAN
YRR (PHY) BOMESEE, ALIRealtek RTL821IFTI DP83867HZRPHY IR A, Ba 7 ala
FEfU-Boot, EFILIEWindowsIRENFEFii THE<ACE.




BEEES AN14188

Windows 10 loT{NVERIAARIPHY L E

1 748

AR A P A 7E SR A B I MX R B SoCAYWindows 10 1oTHRR 156 R BFERIAKNER.,
Windows 10 loT BSPZ 33 fL AR IPIELE : ENETFIENET _QOS, i.MX 8M PlusFli.MX 93 & X maffiEts,
Mi.MX 8M. i.MX 8MM. i.MX 8MNFIi.MX 8QXPHHESENETIE, EEXLTNEREBRDEIE:

« U-Boot

* EFI

* WindowsiRk=ie=

X AHRLAFFAPHY S F Al TR B BE

¢ Realtek RTL8211

 TIDP83867

NANTRDERANEAS, BINEEARLTHHEIE:
i.MX Windows 10 loT|IEA\ | JiEEE

i.MX Windows 10 IoTHHF$8E
i.MX Windows 10 loTERZS3iiEH

2 EeERA

RTEIRANPHYRIEARZE AR RRPHYRIECEITTE.

2.1 U-Bootl=|=lENET#I]ENET_QOSE@]PHYEEE
U-BootB4& 3L 7 X ZPHYRYS .

RIEOpenwrtiBIzAYER, U-Boot (Slinuxz&ll) i@idiEe] ka5 RFFERENITEERSPHY ID (a0,
FIEFMPHIPHYFRMASZEE1F12) RUIREISRIEIEPHYIRED, B, fEU-Bootd AENETEKENET _QOSHEIE LA
PHY; S BARXE!.

BRIESHSEPHYRIU-Boot, REGHEEREAINEIU-BootE BN b, RAIERTiMX 8M PlusiIECE
M, (MFIMHuboot-imx/configs/imx8mp evk nt uuu defconfigH,

il

CONFIG_PHY REALTEK=y
CONFIG_PHY ATHEROS=y
CONFIG PHY TI DP83867=y

U-Bootd R FBRIPHYIREN AT LATES {HFuboot -imx /drivers/net/phy/Makefile FFRE]:
52

obj-$ (CONFIG BITBANGMII) += miiphybb.o
obj-$ (CONFIG _B53 SWITCH) += b53.0

obj-$ (CONFIG PHY ATHEROS) += atheros.o
obj—$(CONFIG_PHY_REALTEK) += realtek.o
ANI4I88 AR R A2 R A UL, © 2024 NXP BV, LA,
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obj-$ (CONFIG _PHY TI DP83867) += dp83867.0

PHYENMNAIBECER T3 {uboot-imx/arch/arm/dts/imx8mp-evk-u-boot .dtsif,
I3

&ethphy0 {

reset-gpios = <&gpiod 22 1>;
reset-assert-us = <15000>;
reset-deassert-us = <100000>;
ki

&fec {

phy-reset-gpios = <&gpiod 2 1>;
phy-reset-duration = <15>;
phy-reset-post-delay = <100>;
}i

KTFEU-BoothEHPHYHNESER, B2 INEERHLX.

2.2 UJKRMMAC (ENET) PHYECE
KUFANABLAKMMAC (ENET) PHYRJECE.

2.2.1 EFIENET PHYER S
EFIfAERECERCMIFIEHIFORTSY, MIACPIERNIZRMHtWindows ENETIREIERRIEE.

2.2.1.1 EFIENET PHYERIFIS|ITh 2

RGMIFEORYEHIFNRT SRR SCHLLA T BRI E -
* VOID Enetlnit(VOID)

ZREEBNFENiMX8BoardInit. 3L, fFIg0: /mu_platform nxp/NXP/MX8M PLUS_EVK/
Library/iMX8BoardLib/iMX8BoardInit.c.

T4, iMX8BoardInit.cHHS|HERITE

VOID EnetInit (VOID)

{

// ENET1/2 MDIO bus (both ENETs share one MDIO bus connected to the ENET1
controller)

IOMUXC_SW_MUX CTL PAD SAI1 RXD2

IOMUXC_SW_MUX CTL PAD SAI1 RXD3
ENETl_MDIO_SELECT_INPUT

IOMUXC_MUX ALT4; // ENET1 MDC -> PAD SAI1 RXD2
IOMUXC MUX ALT4; // ENET1 MDIO ->

2.2.1.2 ENET ACPIFXRECE

XHFEnetdkaf), PHYREMEFRREMEDsdt-Enet . as 1 XHHIRE, fliN:
mu_platform nxp/NXP/MX93 11X11 EVK/AcpiTables/Dsdt-Enet.asl.

AN FSRIREDS:

e MII_REG_WR - B\

e MII_REG_RMW —EBY. X, BA

AN14188 AR EERIIZ AR R EF BN, © 2024 NXP B.V. iziF .
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2.2.1.3 RTL8211 ACPIFRIRE
M55, FEACPIZRDsdt-Enet.asl1HHENetiZERTL821

Name (_DSD, Package () {
ToUUID ("daffd81l4-6eba-4d8c-8a9l-bc9bbf4aal30l"),

Package () { // RIL8211FDI-VD-CG
Package (2) {"MDIOBusController InputClk kHz", 266000},
Package (2) {"PhyAddress", 0x00},
Package (2) {"PhyInterafceType", 0x00}, // RGMII, default
value
Package (2) {"PhyMaxMDIOBusClock kHz", 15000},
Package (2) {"PhyMinSTAHoldTime ns", 10},
Package (2) {"PhyDisablePreamble", 0},
Package (2) {"ConfigCmds", Package () {
MII REG WR (0x1F, 0x0d08), // Select page
MII REG RMW(0x11l, 0x0000, 0x0100), // Enable Tx-delay
MII_REG_RMW(0x15, 0x0000, 0x0008), // Enable Rx-delay
MII REG WR (Ox1F, 0x0d04), // Select page
MII REG WR (0x10, 0x617F), // Set green LED for
Link, yellow LED for Active
MII REG WR (0x1F, 0x0000), // Set default page

ENET MITI END}}

}
})

2.2.1.4 DP83867 ACPIFRIZE

56, TEACPIZEDsdt-Enet.asl1FAENetiTEDP83867

Name ( DSD, Package () {
ToUUID ("daffd81l4-6eba-4d8c-8a9l-bc9bbf4aal30l"™),

Package () { // RTL8211FDI-VD-CG
Package (2) {"MDIOBusController InputClk kHz", 266000},
Package (2) {"PhyAddress", 0x00},
Package (2) {"PhyInterafceType", 0x00}, // RGMII, default
value
Package (2) {"PhyMaxMDIOBusClock kHz", 15000},
Package (2) {"PhyMinSTAHoldTime ns", 10},
Package (2) {"PhyDisablePreamble", 0},
Package (2) {"ConfigCmds", Package () {
MIT REG RMW (0x1F, 0x0000, 0x8000), // 3 Global Software

Reset 3 Global Software Reset 3 Global Software ResetGlobal Software Reset

(CTRLCTRL)

MII REG RMW(0x32, 0x0000, 0x0003), // Enable Shift mode for
both Rx/Tx (RGMIICTL)

MII REG WR (0x86, 0x0077), // 2.0ns for Tx/Rx-delay
(RGMIIDCTL)

MII REG RMW (0x1F, 0x0000, 0x4000), // 3 Global Software

Reset 3 Global Software Reset 3 Global Software ResetGlobal Software Restart

MII REG WR (0x18, 0x5032), // 1000BT, Link,
Receive, Transmit
ENET MII END}}
}
AN14188 AR E (RIS E R EFANLTR, © 2024 NXP BV. kIR,
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})

2.2.2 Windows3Ez]]
ENET WindowsIRsIM_EIRACPIZRPIEEFTEPHYSFRRE, FAHAERARPHYRISHEER.

2.3 LAKMIBRSSERE (ENET_QOS) PHYELE
ATSPEANMBLIARQOS (ENET_QOS) PHYHIELE.

2.3.1 EFIENET_QOS PHYEZE
EFIECERGMIIRYS [BIF0RTSh, ACPIZRIRMtWindows ENET QoSIKENERRISE, (BAEIEPHYSFRIRE.

2.3.1.1 EFIENET_QOS PHYEIFNSIMITHLE

RGMIFEORYEHIFNRTE AL SCELLA T EREY :
* VOID EnetQosinit()

ZREEB N FEEiMX8BoardInit . cX4HHSLHL, 40 /mu platform nxp/NXP/MX8M PLUS EVK/
Library/iMX8BoardLib/iMX8BoardInit.c,

7, iMxX8BoardInit.cHENET QosHISIHISERIZE

VOID EnetQosInit ()

{
/* Tx pads */
IOMUXC_SW_MUX_CTI, PAD ENET TDO

IOMUXC_SW_PAD CTL PAD ENET TDO
IOMUXC_SW_PAD CTL PAD DSE (0x03) ;

IOMUXC_MUX_ALTO;
IOMUXC_SW_PAD CTL PAD FSEL MASK

2.3.1.2 ENET_QOS ACPIZRHLE
ENET_Q0S PHYRIHFFRRREMTEHRWIndowsIKaIiZFiEsmis, WiEIRaNErRrHiEzE,

2.3.2 ENET_QOS WindowsIEz]

ENET _QOSLAKMAIPHYZ 72818 BIEWindowsIKZFE FHiBsmiS. SIFRTL 8211, IREMFMIT Rt18211fInit
FEP, ERAIPHYRIEMIEAMIT PhySpeci ficInitEREGemk. MRFERUEMPHY, YT RANEIE
SHXUBEFHAIPHYIRR, FFSCEIFAIREL, FIgMIT_DP83867fInit, ADRGIAILATESESTHIKE,

3 HERlEm

A5 T ERIKPHY R AT BEBRIRYE WA B fFIRTT 2R,

AN14188 AR E (RIS E R EFANLTR, © 2024 NXP B.V. fiiFrA.,
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3.1 MACHhtERS
Wngsschk 5 A\MACHBHERTS, BILATEU-Boot. ACPIEREIZWindowsiIEHiTi8E, LUEFAFER.

3.1.1 @ZWindowsiTHiFRiGEMACIELE
fEfipconfig /all@<, AILMEEIUKMIZONMACHEE,
UNERMPIRMEUETERE (BIR0"00-00-00-00-00-00") , HLUBITFMEmESRSHSTMESHE,

3.1.1.1 ({#EFRegeditiii AMACIHit1L
. fIFREMRGmIERS, #E

HKEY LOCAL MACHINE\System\CurrentControlSet\Control\Class{4D36ES72-E325-11CE-
BFC1-08002BE10318}\xxxx

2. WMEXMSE (4010000, 0001%) , #EF/B#REO (DriverDesc = i.MX Ethernet adapter) .

3. RINEFI==FE T =NetworkAddress, &I AXX-XX-XX-XX-XX-XX, HIERAAMEIEMIE (LAA) . TR
#15, 5= UMACIHHIE,

4. B,

3.1.1.2 (SFHREGiHSifHAMACIHELE

EpSREATEOBA

REG ADD "HKLM\SYSTEM\CurrentControlSet\Control\Class{4d36e972-e325-11ce-
bfcl-08002bel0318}\0000" /V NetworkAddress /T REG SZ /D xX-xXX-XX-Xx-xx-xx /F

SEBE G I—HRFEKEIERISUESE (0000, 0001%) , RBIERE MAC HBhtAgEEA.

AILAER— M IR ARSI EMRIREMACHEIE, §5ER
http://lallouslab.net/2016/06/20/batchography-change-mac-address-batch-script/,

3.1.2 U-Boot MACHIHEE

7fU-Bootdr, FLAfEshellhFEFZBEMACHEE (EEWindowsLUAMIRENAS{EFU-BootAIMACHEL) |,
HETEHMEENER N ERETIMACHELE,

3.1.2.1 @BEHU-BootTEEFIGEMACHHE

TEU-Boot shellFg NLA &S :
setenv ethaddr xx:xx:xx:xx -> JTENET

setenv ethladdr xx:xx:xx:xx -> HTENET Q0S
saveenv

3.1.2.2 FHEEEHNMACHEIL
RS defconfig 4R INICONFIG NET RANDOM ETHADDR=Yy.

WNERSROMAIMELZEFEIRBMACHIE, RASIRSE. NREN TCONFIG NET RANDOM ETHADDR, {HFHRE
M BERIAHEMACHELE,
AN14188 AR HHIFTE R RIS AR RS PNLTR. © 2024 NXP B.V. ieiFiA.

RIFEiC SE1hR—2024£5827H AR IR
6/15



http://lallouslab.net/2016/06/20/batchography-change-mac-address-batch-script/。
https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK
https://en.wikipedia.org/wiki/MAC_address

BEEESE AN14188

Windows 10 loT{NVERIAARIPHY L E

TRRFR, BhRERE BT,

3.1.3 ACPI MACHHHESE

WindowsIKFNFEFH#FE DsM F5iAMACPIZRFSREIMACHELE, DsMFFiA(FRDsdt-Platform. as I X/4FEN
AIMCIXFIMC2X, IXETE MHHA T MACTF T R 22 R BRI E -

OperationRegion (FUSE, SystemMemory,0x30350400,0x900) // 0x3035 0D0O
Field (FUSE, AnyAcc, Nolock, Preserve)

{
Offset (0x240),

MC15, 8, // 0x640 NET1 MAC address bytes 5
MC14, 8, // 0x641 NET1 MAC address bytes 4
MC13, 8, // 0x642 NET1 MAC address bytes 3
MC12, 8, // 0x643 NET1 MAC address bytes 2
Offset (0x250),

MC11l, 8, // 0x650 NET1 MAC address bytes 1
MC10, 8, // 0x651 NET1 MAC address bytes 0
MC25, 8, // 0x652 NET2 MAC address bytes 5
MC24, 8, // 0x653 NET2 MAC address bytes 4
Offset (0x260),

MC23, 8, // 0x660 NET2 MAC address bytes 3
MC22, 8, // 0x661 NET2 MAC address bytes 2
MC21, 8, // 0x662 NET2 MAC address bytes 1
MC20, 8, // 0x663 NET2 MAC address bytes 0

}

R, Dsdt-Enet.as1HHY_DSMFEALEEERREIXLE

// Function 1: Return Mac Address
case (1) {

Store (MC10, MACO)
Store (MC11, MAC1)
Store (MC1l2, MAC2)
Store (MC13, MAC3)
Store (MC14, MAC4)
Store (MC1l5, MACS)

Return (MAC)
}

MC2XERRFENMUAKMIEZO (80 Dsdt-Enet QoS.asl) .
WRMACHBUHEIA 22 PR RERIINFSEIR, RTLATELLRbHATIERD.

3.2 Rix/HEWGER

XTFTENETIRENIER, ERIREALIEACPIERFIRE, MAITFENET_00s, WFEWIindowsIKaIERAIEHIT
E&O

3.2.1 ENETRIXIERIZETH

LATFEEACPIFAIMX 8M Nanoi& BIE R :
mu_platform nxp/NXP/MX8M NANO EVK/AcpiTables/Dsdt-Enet.asl

Name ( DSD, Package () {
ToUUID ("daffd814-6eba-4d8c-8a91-bc9bbf4aal30l"),

AN14188 AR E (RIS E R EFANLTR, © 2024 NXP B.V. fiiFrA.,
vz ES TS $1F—202455827H AN ERIE
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Package () { // ATHEROS AR8031>
Package (2) {"MDIOBusController InputClk kHz", 266000},
Package (2) {"PhyAddress", OxOO},
Package (2) {"PhyInterafceType", 0x00}, // RGMII, default value
Package (2) {"PhyMaxMDIOBusClock kHz", 15000},
Package (2) {"PhyMinSTAHoldTime ns", 10},
Package (2) {"PhyDisablePreamble", 0},
Package (2) {"ConfigCmds", Package () {

// Enable GTX CLK delay

MII WRITE COMMAND (MII REG AR8031 DP ADDR, 0x0005),// Choose SerDes Test
and System Mode Control

MII WRITE COMMAND (MII REG AR8031 DP_ RW, 0x0100),// Select 1 - RGMII Tx
Clock Delay Enable

/// Specific
MII WRITE COMMAND (MII REG AR8031 SS, 0x000C),// Smart speed off

ENET MII END}}

})

3.2.2 7EIRENIERFFRIGBENET _QOS &£ ERAYZ
RIE/EWGERANRRENTMIT Rt18211FIni tEREKH,

// Enable TX-delay for rgmii-id and rgmii-txid
Val = MII Read(pAdapter, PhyAddr, 0x11);
if (pAdapter->MiiCfg.MiiInterfaceType == RGMII) {
// RGMII config
Val |= 0x0100;
} else {
Val &= ~0x0100;

}
MII Write (pAdapter, PhyAddr, 0x11l, Val);
// Enable RX-delay for rgmii-id and rgmii-rxid
Val = MII Read(pAdapter, PhyAddr, 0x15);
if (pAdapter->MiiCfg.MiiInterfaceType == RGMII) {
// RGMII config
Val |= 0x0008;
} else {
Val &= ~0x0008;
}
MII Write (pAdapter, PhyAddr, 0x15, Val);

4 it

AR TEB R EERPHYRIF B ER.

4.1 WIERR LEENARZEI
HLUARMR TR, LAUERRTE. BESRTHROBMNREE, BITUTSR
1 FERFSERAESEOTRMAL TGS, LIEBR/FRIR EERREE:

bcdedit /debug on
bcdedit /dbgsettings serial debugport:3 baudrate:921600

BEAESEIRFRITNROS. RIFENMEU-Boot defconfig3{4-RICONFIG_BAUDRATE(EITHEL.
AN14188 AR HHIFTE R RIS AR RS PNLTR. © 2024 NXP BV. kIR,
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2. EFFRPC HEANPRINGSEOHRMALL TS R/EIWInDBG:
"C:\Program Files (x86)\Windows Kits\10\Debuggers\x64\windbg.exe" -k
com:port=COM3, baud=921600

4.2 YN{AIEWinDbgrh RRiFitiES

EAEWINDbgEOHFEELUAMBNEFNELEE, FEERNEFRREFREIREXANE, HRE
WinDbgEif+TERTERS.

4.2.1 EWindowsIkziiEFPEAIFEIHIER
ZSAENER:
1. ¥THiMXPlatformIE.

2. I imxnetmnini->header files->mp dbg.h, BIIBUE IR IRE KGR/ ZBRENEE
@, 580, //#define DBG MDIO DEV

518, PHYIEIXAIERINRIEIR

// ENET PHY device-specific macros - uncomment next line for message printing
//#define DBG_PHY DEV

// MDIO bus-specific macros - uncomment next line for message printing
//#define DBG MDIO BUS

// MDIO device-specific macros - uncomment next line for message printing
//#define DBG MDIO DEV

// MDIO device command-specific macros - uncomment next line for message
printing

//#define DBG MDIO DEV CMD

4.2.2 EWinDbgEBiEiXiES
BEAEWINDbgHFHEALITEGS, AR RERERRETES

ed nt!Kd IHVDRIVER Mask OxFFFFFFFF

BARILUBIE LA T aSEWIndowsiERFAAIRE :
REG ADD "HKLM\SYSTEM\CurrentControlSet\Control\Session Manager\Debug Print
Filter" /v IHVDRIVER /t REG_DWORD /d OxXFFFFFFFF

5 (X33l
EXIHEMTI DP83867Y EAIWindowsIREIFERFEREL

NTSTATUS MII PhySpecificInit (PMP ADAPTER pAdapter)
{
NTSTATUS Status = STATUS SUCCESS;
switch (pAdapter->ENETDev PHYDevice.PhyVendor)
{ case REALTEK:
switch (pAdapter->ENETDev PHYDevice.PhyModel)
{ case RTL8211F:
case RTL8211F VD CG:
DBG PHY DEV PRINT INFO ("Detected Realtek RTL8211F");
MII Rt18211fIn1t(pAdapter)
break;

AN14188 AR E (RIS E R EFANLTR, © 2024 NXP B.V. fiiFrA.,
vz ES TS $1F—202455827H AN ERIE
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default:
DBG PHY DEV PRINT WARNING ("Unknown Realtek PHY Model: 0Ox
%02X", pAdapter->ENETDev PHYDevice.PhyModel) ;
break;
}
break;
case TEXAS INSTRUMENTS:
switch (pAdapter->ENETDev PHYDevice.PhyModel)
{ case DP83867:
DBG PHY DEV PRINT INFO ("Detected TI DP83867");
MII DP83867fInit (pAdapter);
break;
default:
DBG_PHY DEV_ PRINT WARNING ("Unknown TI PHY Model: 0x%02X",
pPAdapter->ENETDev_ PHYDevice.PhyModel) ;
break;
}
break;
default:
DBG PHY DEV PRINT WARNING ("Unknown PHY vendor: 0x%02X", pAdapter-
>ENETDev_PHYDevice.PhyVendor) ;.
break;
}
return Status;

}
RTL821EIWindowsIKENFE FEHIIA (L EREL

NTSTATUS MII Rt18211fInit (PMP ADAPTER pAdapter)
{
NTSTATUS Status = STATUS SUCCESS;
UINT16 Val;
UINT8 PhyAddr = pAdapter->MiiCfg.PhyAddr;
// Select Page 0x0d08*/
MII Write (pAdapter, PhyAddr, O0x1F, 0x0d08);
// Enable TX-delay for rgmii-id and rgmii-txid
Val = MII Read(pAdapter, PhyAddr, O0x11);
if (pAdapter->MiiCfg.MiiInterfaceType == RGMII) {
// RGMII config
Val |= 0x0100;
} else {
Val &= ~0x0100;
}
MII Write (pAdapter, PhyAddr, 0xll, Val);
// Enable RX-delay for rgmii-id and rgmii-rxid
Val = MII Read(pAdapter, PhyAddr, 0x15);
if (pAdapter->MiiCfg.MiiInterfaceType == RGMII) ({
// RGMII config
Val |= 0x0008;
} else {
Val &= ~0x0008;
}
MII Write (pAdapter, PhyAddr, 0x15, Val);
// Restore to default page 0
MITI Write (pAdapter, PhyAddr, O0x1lF, 0x0000) ;
// Set green LED for Link, yellow LED for Active
MII Write (pAdapter, PhyAddr, Ox1F, 0x0D04);
MII Write (pAdapter, PhyAddr, 0x10, O0x617F);
MII Write (pAdapter, PhyAddr, Ox1F, 0x0000);

AN14188 AR E (RIS E R EFANLTR, © 2024 NXP B.V. fiiFrA.,
vz ES TS $1F—202455827H AN ERIE
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return Status;

}
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TI DP8386789Windows3KZFE A A ER L

NTSTATUS MII DP83867fInit (PMP_ ADAPTER pAdapter)
{
NTSTATUS Status = STATUS SUCCESS;
UINT16 Val; B
UINT8 PhyAddr = pAdapter->MiiCfg.PhyAddr;
// Select Page 0x0d08*/
MII Write (pAdapter, PhyAddr, O0x1F, 0x0d08);
// Enable TX-delay for rgmii-id and rgmii-txid
Val = MII Read(pAdapter, PhyAddr, O0x11);
if (pAdapter->MiiCfg.MiiInterfaceType =
// RGMII config
Val |= 0x0100;
} else {
Val &= ~0x0100;

I~

RGMIT)

}

MII Write (pAdapter, PhyAddr, 0x11l, Val);

// Enable RX-delay for rgmii-id and rgmii-rxid
Val = MII Read(pAdapter, PhyAddr, 0x15);

if (pAdapter->MiiCfg.MiiInterfaceType == RGMII)
// RGMII config
Val |= 0x0008;

} else {

Val &= ~0x0008;
}
MITI Write (pAdapter, PhyAddr, 0x15, Val);
// Restore to default page 0
MII Write (pAdapter, PhyAddr, O0x1F, 0x0000);
// Set green LED for Link, yellow LED for Active
MII Write (pAdapter, PhyAddr, Ox1F, 0x0D04);
MII Write (pAdapter, PhyAddr, 0x10, O0x617F);
MII Write (pAdapter, PhyAddr, O0x1F, 0x0000);
return Status;

6 XFANHFENTIATIREP

A FFERBU B EB LA THRIANIBSD-3-Clauseifa] :

2024FREBIRINE; FEHEUTFRERIERT, ALUREM SESISHRIT B9 RAERFRAE

(FICREBLIEL) -

1. ENORRBOIRE DARIAER., XEREFLATRERR.

2. AT SIS ER D AR, DTS/ BB D AR Rt R ch S DR ARE. XA

AT SRR,

3. REFHLPEITH, MEERNEENERENES 5B R AR AR TE M TP,

AN14188 AR AR AR RIS PR,
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Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.
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Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com.cn/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V.— NXP B.V.is not an operating company and it does not distribute
or sell products.

Trademarks
Notice: All referenced brands, product names, service names, and

trademarks are the property of their respective owners.
NXP — wordmark and logo are trademarks of NXP B.V.
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AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, Dynam|Q, Jazelle,
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-
PLUS, ULINKpro, uVision, Versatile — are trademarks and/or registered
trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or
elsewhere. The related technology may be protected by any or all of patents,
copyrights, designs and trade secrets. All rights reserved.
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Freescale — is a trademark of NXP B.V.
i.MX — is a trademark of NXP B.V.

Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
companies.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section ‘Legal information'.
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