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4 a0 =

M2 B2

P A A

3.2: m%iﬁiﬂf

R —psIREWLENO, @ dev_queue_xmit() &Kix

MEETDA AR

(1) WX
HHE, F@Edn

(2) MK
net_device, 1%

OF: BnNEZEORRESE-—HNBTHRANSREREHEMBRFNEMAE
e IRENEFSRBE S,

N

(3) MEZEIRENE:
BRI EH1E,

et_device EXHVIREREIEE (BETELH) , W

(4) MBRERENR: STHRBREGLENRWIESE, SEMLEESEMEERNEREEN.

3.2 RIRECETTER

3.2.1 menuconfig EZE i}t A

XfF longan, BILAE#ETE longan BIHRE R#17./build.sh menuconfig;

XIF Tina B93F1E, BILITEAR B 1T make kernel_menuconfig ## X\ menuconfig B2 & R &,
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(1) EEEMEHINL, INTFEFR.

.config - Linux/armt4 4.9.170 Kernel Configuration

> Networking support = NetHHrPle options
Networking options
Arrow keys navigate the menu. <Enter> selects submenus --
Highlighted letters are hotkeys. Pressing <Y= includes, =
features. Press =Esc=<FEsc> to exit, <?= for Help, =/= for
[ 1 excluded <M= module <= > module capable

- Packet socket
= » [Macket: sockets monitoring interface
=*> |Inix domain sockets

=*=  [INIX: socket monitoring interface

= = [ransformation user configuration interface
< = Ilransformation virtual interface

[ 1 Transformation sub policy support

[ 1 Transformation migrate database

[ 1 Transformation statistics

=<*= UF KEY sockets

[ ] PF_KEY MIGRATE

[*] TCP/IP networking “
[*] IP: multicasting
[*1] IP:

advanced rn

[* B TRIE st
IP: pul
[ 1 o IP:

3-3: ML IHIXARECE

t multlpath

3.2.1.1 3dET113S3P&T113-S4&T113-S4P A

JE T113S3P&T113-S4&T113-S4PF5 BRI TE /AL E menuconfig

(2) 3% GMAC B85, W TFEFfT.
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.config - Linux/armb64 4.9.170 Kernel Configuration

= Device Drivers = Network device support = Ethernet driver s
Ethernet driver support
Arrow keys navigate the menu. <Enter= selects submenus -
Highlighted letters are hotkeys. Pressing <Y=> includes,
features. Press <Esc=<Esc> to exit, <=7= for Help, =/= To
[ 1] excluded =M= module = = module capable

I—- Ethernet driver support
[*] A lwinner devices

i mElalalz AL A onort
< Allwinner GMAC support
[*] llse extern phy

= = “[Tera Iriple-5Speec ernet MAC support
[*] Amazon Devices

[*] AMD devices

< = AMD 10GbE Ethernet driver

[*] ARC devices

&l 3-4: GMAC IRchECE

(1 3588

WEAERM SOC WE PHY, WEELE IMPE4EE, BaiRE TVRFL 589 H ZFIFESEERASE EPHY, 31 Tv303.
H3. H6. H313. H616, HEF&rIEENL,

(3) &)k SUNXI-EPHYIRTS, W1 FEFRR: B, SOC A ACX00 47T EPHY, FItEBELS
# ACX00 1% &

.config - Linux/armb4 4.9.191 Kernel Configuration
> Device Drivers = Multifunction device drivers
Multifunction device drivers

© menu. <=Enter= selects submenus ---:
etters are hotkeys. Pressing <Y> inclu
ures. Press <Esc=<Esc> to exit, <?= foi
*] built-in [ ] excluded <=M> module <« :

< = Active-semi ACT8945A

[ 1 AMS AS3711

< = ams AS3722 Power Management IC

[ 1 Analog Devices ADP5520/01 MFD PMIC Core Support

[ 1 ~nalogicTech AAT2870

< > Atmel Flexcom (Flexible Serial Communication Unit)

3-5: ACX00 IXhEC &

SR, 3% SUNXI-EPHY IRE,
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.config - Linux/arm64 4.9.191 Kernel Configuration

> Device Drivers > Network device support > PHY Device su
PHY Device support and infrastru

Arrow keys navigate the menu. <Enter> selects submen
----). Highlighted letters are hotkeys. Pressing <Y

<M> modularizes features. Press <Esc»<Esc> to exit,
Search. Legend: [*] built-in [ ] excluded <M> modu

A

< = Hisilicon FEMAC MDIO bus controller
= = Octeon and some ThunderX S0Cs MDIO buses
< > Allwinner sund4i MDIO interface support

Drivers for Allwinnertech EPH
i “HY S

< > Aquantia PHYs
= = AT8O3X PHYs

3-6: EPHY IXchECE

3.2.1.2 T113S3P&T113-S4&T113-S4P /xR

(2) @3k GMAC IEEHFAGMAC X$MZAY MDIO, X5l , 4R EIFf 7o

.contT1ig - INIVEY)
= Search (SUNXI

CONFIG_SUN

Support for A ' i ernet driver.

11s driver as a module, choose M here. The module

d sunxi-gmac.ko

To compile
will be cal

Symbol: SUNXI
Type : tristate
Prompt: Allwinner GMAC NG support
Location:
-> Device Drivers
-= Network device support (NETDEVICES [=y])
-= Ethernet driver support (ETHERNET [=y])

Defined at drivers/net/ethernet/allwinner/sunxi-gmac-ng/Kconfig:6
Depends on: NETDEVICES [=y] && ETHERNET [=y] && OF [=y] && !SUNXI_GMAC [=n]
Selects: SUNXI_GMAC_MDIO NG [=y] && CRC32 [=y]

3-7: GMAC Ed &
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> Search (SUNXI GMAC MDIO)
Search F
Symbol: SUNXI_GMAC_MDIO NG [=y]
Type : tristate ‘\-
Prompt: Allwinner GMAC MDIO NG support

Location:
-> Device Drivers
-= Network device support (NETDEVICES [=y])

(1) -= Ethernet driver support (ETHERNET [=y])

Defined at drivers/net/ethernet/allwinner/sunxi-gmac-ng/Kconfig:17

Depends on: NETDEVICES [=y] && ETHERNET [=y] && !SUNXI_GMAC [=n]

Selects: MDIO BUS [=y] && MDIO DEVICE [=y] && PHYLIB [=y] && MII [=y]

Selected by [y]:

- SUNXI_GMAC_NG [=y] && NETDEVICES [=y] && ETHERNET [=y] && OF [=y] && !SUNXI_GMAC [=n]

3-8: MDIO Ed&

3.2.2 BSP JH3iI € menuconfig B2 &i%FA

34F longan, BILIEZTE longan BIHRE RH17./build.sh menuconfig;

33F Tina B93F1E, A LUFER B FH1T make kernel_menuconfig i# X\ menuconfig it & F @,

(1) a)3% GMAC 1 GMAC X358 MDIO JXE5h

Gmac Drivers
or empty submenus ----). Highlighted
x1it, <?> for Help, </> for Search. Legen

module capable

support
MDIO support

3-9: BSP JRII €& GMAC BC &

(2) BEFAZHEHEMAC XN IP, 4% EMAC #1 EMAC $RZA9 MDIO IR EH

) > Gmac Drivers > Search (AW EMAC) > Emac Drivers -
Emac Drivygre

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighte
excludes, <M> modularizes features. Press <Esc»<Esc> to exit, <?> for Help, </> for Search. Lege
module capable

k> Allwinner EMAC support
-*- Allwinner EMAC mdio support

3-10: BSP MiI 3 EMAC BC &
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3.2.3 device tree Ed &5 E8
3.2.3.1 3JET113S3P&T113-S4&T113-S4P /X

linux-4.9 N THIECE S0 FFm:

gmac0: eth@05020000 {
compatible = "allwinner,sunxi-gmac";
reg = <0x0 0x05020000 0x0 0x10000>,
<0x0 0x03000030 0x0 0x4>;
interrupts = <GIC_SPI 14 IRQ_TYPE_LEVEL_HIGH>;
interrupt-names = "gmacirq";
clocks = <&clk_gmac0>, <&clk_ephy_25m>;
clock-names ="gmac", "ephy";
device_type ="gmac0";
pinctrl-0 = <&gmac_pins_a>;
pinctrl-1 =<&gmac_pins_b>;
pinctrl-names = "default", "sleep";
phy-mode;
tx-delay = <7>;
rx-delay = <31>;
phy-rst;
gmac-power0;
gmac-powerl;
gmac-power2;
status = "disabled";

(1) ” compatible” RIFEAEENILE B FRANEFEHGE;

(2) 7 reg” I&ERFERAYMIE;

(3) 7 interrupts” I&&ERBIFET;

(4) 7 clocks™ R&EFEAMETE,

(5) 7 pinctrl-0” “1&#& active A& T8I GPIO B2 &

(6) 7 pinctrl-1” i&#& suspend RS THY GPIO BRE;

(7) 7 phy-mode” GMAC 5 PHY Ziglay47i2#2 00, W MIl. RMIlL RGMII &;
(8) 7 tx-delay” tx BFH$hEER, tx-delay BX{& 0-7, —#4%9536ps (RR#) ;
(9) 7 rx-delay” rx B¥$HFER, rx-delay BX{E 0-31, —#14£9 186ps (FZFb) ;
(10) ” phy-rst” PHY E1if;

(11) ” gmac-powerX” gmac BEH, RIELFFEREE;

(12) 7 status” REEREZILET R

£ linux-5.4 A, GMACHIECE 5 linux-4.9 AZEEEBERE, X3IEEAEIMTE clock WECE £

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 9
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gmac0: eth@4500000 {

compatible = "allwinner,sunxi-gmac";
reg = <0x0 0x04500000 0x0 0x10000>,

<0x0 0x03000030 0x0 0x4>;
interrupts-extended = <&plic0 62 IRQ_TYPE_LEVEL_HIGH>;
interrupt-names = "gmacirq";
clocks = <&ccu CLK_BUS_EMAC0>, <&ccu CLK_EMACO0_25M>;
clock-names ="gmac", "ephy";
resets = <&ccu RST_BUS_EMACO0>;
device_type ="gmac0";
pinctrl-0 = <&gmac_pins_a>;
pinctrl-1=<&gmac_pins_b>;
pinctrl-names = "default", "sleep";
phy-mode = "rgmii";
use_ephy25m = <1>;
tx-delay = <7>;
rx-delay = <31>;
phy-rst = <&pio PA 14 GPIO_ACTIVE_LOW=;
gmac-power0;
gmac-powerl,;
gmac-power2;
status = "disabled";

Hr gmac_pins_a, gmac_pins_a /3 GMAC 895 |HIFCERMECE T =

lixnud.9 FiZECERVERE I arch/arm64 (32 iIE & arm). /boot/dts/sunxi/xxxx-pinctrl.dtsi,
BAEREWN TR

gmac_pins_a: gmac@0 {

allwinner,pins = *PI10", "PI1", "PR2", "PI3",
"PI4", "PI5", "PI6", "PIT",
"PI8", "PI9", "PI10", "PI11",
"PI12","PI13", "PI14", "PI15",
"PI16";

allwinner function = "gmac0";

allwinner,muxsel = <2>;

allwinner,drive = <3>;

allwinner,pull = <0>;

}3

gmac_pins_b: gmac@1{

allwinner,pins ="PI0", "PI1", "PI2", "PI3",
"P14", "PI5", "PI6", "PIT",
"PI8", "PI9", "PI10", "PI11",
"PI12","PI13", "PI14", "PI15",
"PI16";

allwinner,function ="io_disabled";

allwinner,muxsel = <7>;

allwinner,drive = <3>;

allwinner,pull = <0>;

b

(1) 7 pins” &R xMIl AT GPIO EH;

(2) 7 function” pinctrl BT function & #R;

(3) 7 muxsel” GPIO ERMIEH, FEE Spec KiLE;

WEAFRE © BRiBeERHRRNERAE. RE—TIF
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(4) 7 drive” GPIO BMIIXEHEEST;

(5) 7 pull” HHEFRZ.
A AEFEH pin BER—F,

linux-5.4 FIZEEERIERR A arch/arm64 (32 iiF &9 arm) /boot/dts/sunxi/xxxx.dtsi, B0
TR

gmac_pins_a: gmac@0 {
pins="PA0", "PA1", "PA2", "PA3",
"PA4", "PA5", "PAG", "PAT",
"PA8", "PA10", "PA11", "PA12",
"PA13", "PALT7", "PA18", "PA28",
"PA29", "PA30", "PA31";
function ="gmac0";
drive-strength = <10>;
k

gmac_pins_b: gmac@1 {

pins="PA0", "PA1", "PA2", "PA3",
"PA4", "PA5", "PAG", "PAT",
"PA8", "PA10", "PAL1", "PA12",
"PA13", "PA17", "PA18", "PA28",
"PA29", "PA30", "PA31";

function ="gpio_in";

drive-strength = <10>;

}
(1) 7 pins” T xMII ERR GPIO EH;

(2) 7 function” pinctrl AZIBY function &#F;
(3) 7 drive-strength” GPIO EIVIRENEES], BAEE GPIO X4,
F4b clk_gmac0, clk_ephy_25m AEH#HEE,

£ linux-4.9 /A, E&FE 9 arch/arm647 (32 iiFF & 79 arm) /boot/dts/sunxi/XXXX-clk.dtsi, EAHS
BU TR

clk_gmac0_25m: gmac0_25m {
#clock-cells =<0>;
compatible = "allwinner,periph-clock";
clock-output-names ="gmac0_25m";
L
clk_gmac0: gmac0 {
#clock-cells =<0>;
compatible = "allwinner,periph-clock";
clock-output-names = "gmac0";

15
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3.2.3.2 T113S3P&T113-S4&T113-S4P /53

3.2.3.2.1 gmac &R

IAT113S3P A5, IR&NECEWNT

mdio0: mdio0@4500048 {
compatible = "allwinner,sunxi-mdio";
#address-cells = <1>;
#size-cells =<0>;
reg = <0x0 0x04500048 0x0 0x8>;
gmac0_phy0: ethernet-phy@1 {
reg=<1>;
max-speed =<100>; /* Max speed capability */
reset-gpios = <&pio PE 13 GPIO_ACTIVE_LOW>;
/* PHY datasheet rst time */
reset-assert-us =<10000>;
reset-deassert-us = <15000>;
k
i

gmac0: gmac0@4500000 {
compatible = "allwinner,sunxi-gmac";
reg = <0x0 0x04500000 0x0 0x10000>,
<0x0 0x03000030 0x0 0x4>;
interrupts = <GIC_SP1 46 IRQ_TYPE_LEVEL_HIGH>;
interrupt-names = "gmacirq’;
clocks = <&ccu CLK_BUSZEMACO0>, <&ccu CLK_EMACO0_25M=>;
clock-names = "gmac*; "phy25m";
resets = <&ccu RST_BUS_EMAC0>;
phy-handle = <&gmac0_phy0>;
pinctrl-0 = <&gmac0_pins_a>;
pinctrl-1=<&gmac0_pins_b>;
pinctrl-names = "default", "sleep";
phy-mode = "rmii";
sunxi,phy-clk-type = <0>;
tx-delay = <7>;
rx-delay = <31>;
status = "okay";

(1) ” compatible” FRILEMEEILE, BTRHFIREFHILHE;
(2) 7 reg” I&HRFERHIIL;

(3) 7 interrupts” I&EEABIFET;

(4) 7 clocks” &&(ERABYBTE;

(5) 7 pinctrl-0” &% active IR TR GPIO B2 &

(6) 7 pinctrl-1” i&#& suspend RS THY GPIO BRE;

(7) 7 phy-mode” GMAC 5 PHY Zalf9%32# 0, f0MIl. RMIl. RGMII Z;

WEAFRE © BRiBeERHRRNERAE. RE—TIF
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(8) ” tx-delay” tx BY$hZEIR, tx-delay BY{E 0-7, —#4%y 536ps (EZ#D) ;

(9) 7 rx-delay” rx BY$FEEIR, rx-delay BY{E 0-31, —14%9 186ps (RZ#)) ;
(10) ” gmac-powerX” gmac BEH, RIELFFERELE;

(11) 7 status” REFREIZGETS;

(13) “phy-handle” phy 2sH)1;

(14) phy FHREE: “reg” RIEphyiiit, “max-speed” FIE phy IRARZE, “reset-
gpios” AL phy BHEMIMISIH, “reset-assert-us” MEHEMIRIKATE], “reset-deassert-
us” EHEMHIEE,

3.2.4 BSP 3L B device tree E2&Fi5BA

3.2.4.1 gmac EtE i

mdio0: mdio0@4500048 {
compatible = "allwinner,sunxi-mdio";
#address-cells = <1>;
#size-cells =<0>;
reg = <0x0 0x01c50048 0x0.0x8>;
status = "okay";
phy0: ethernet-phy@0 {
/* RTL8211F (0x001cc916) */
reg=<0>;
max-speed =<1000>; /* 1000M */
reset-gpios = <&pio PA 17 GPIO_ACTIVE_LOW>;
/* PHY datasheet rst time */
reset-assert-us = <10000>;
reset-deassert-us = <150000>;
i
I

gmac0: gmac0@01c50000 {
compatible = "allwinner,sunxi-gmac";
reg =<0x0 0x01c50000 0x0 0x1000>,

<0x0 0x01c20164 0x0 0x04>;

interrupts = <GIC_SPI 85 IRQ_TYPE_LEVEL_HIGH>;
interrupt-names = "gmacirq";
clocks = <&ccu CLK_BUS_GMAC>;
clock-names ="gmac";
resets = <&ccu RST_BUS_GMAC>;
phy-handle = <&phy0>;
phy-mode ="rgmii";
pinctrl-names = "default";
pinctrl-0 = <&gmac_pins_a>;
tx-delay = <7>;
rx-delay = <0>;
sunxi,phy-clk-type = <1>;
gmac-power0-supply = <&reg_aldol>;
gmac-powerl-supply;

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 13
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gmac-power2-supply;
gmac-power0-vol = <3000000>;
gmac-powerl-vol;
gmac-power2-vol;

status = "okay";

(1) ” compatible” HRIFAEINILE, BFRFIGHEHGE,;

(2) 7 reg” &EFERAAMIL;

(3) 7 interrupts” & EREBIHT;

(4) 7 clocks” & EAMNH,

(5) 7 pinctrl-0” &% active K& THI GPIO BL &

(6) ” pinctrl-1” &% suspend RS THI GPIO BRE;

(7) ” phy-mode” GMAC 5 PHY Zjalf943B 0, W MIl. RMIl. RGMII Z5;
(8) ” tx-delay” tx B¥$H3ER, tx-delay EXf& 0-7, —1449536ps (FZF) ¢
(9) 7 rx-delay” rx BY¥PIEIR, rx-delay BY{E 0-31, —#4£9 186ps (BZFb) ;
(10) ” gmac-powerX” gmac BRI, RIESSIMERERE;

(11) 7 status” BEMBEZILETR;

(13) “phy-handle” phy 28{FaJifk;

(14) phy FHRBELE: “reg’ RIEphy ik, “max-speed” FIE phy HERARE, “reset-
gpios” FRAE phy BHEMMISIH, “reset-assert-us” MEHEMRIKATE, “reset-deassert-
us” FEHEHIEE,

3.2.4.2 emac BcEiEA

mdiol: mdiol@1c0b080 {
compatible = "allwinner,sun4i-mdio";
#address-cells = <1>;
#size-cells =<0>;
reg = <0x0 0x01c0b080 0x0 0x14>;
status = "okay";
phyl: ethernet-phy@1 {
reg=<1>;
i3
I

emac0: emacO0@1c0b000 {
compatible = "allwinner,sunxi-emac";
reg = <0x0 0x01c0b000 0x0 0x0c000>;
interrupts  =<GIC_SPI55IRQ_TYPE_LEVEL_HIGH>;
interrupt-names = "emacirq";
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clocks =<&ccu CLK_BUS_EMAC>;
clock-names ="emac";

resets = <&ccu RST_BUS_EMAC>;
pinctrl-names = "default";
pinctrl-0 =<&emac_pins_a>;
phy-rst =<&pio PH27 111 0>;
status = "okay";

phy-handle = <&phy1>;

status = "disabled";

(1) ” compatible” FRIAFAEINILE, BFRNFIEEHGE;
(2) 7 reg” 1&FERBIHUL;

(3) 7 interrupts” I&EEABIFET;

(4) 7 clocks” EEERNH,

(5) 7 pinctrl-0” %% active K& THI GPIO BRE;

(6) 7 phy-rst” PHY Z1if#;

(7)  “phy-handle” phy 23+ AJi#;

(8) phy FHEEE: “reg” IFAE phy Hbdt,

3.2.5 AW E#l PHY

AW #8453 SOC £k 7 AC200 #1 AC300, 1 AC200 A1 AC300 RNEFX &AL T EPHY

3.2.5.1 AC200

ARM i&@id TWI 5 AC200 #1718, 48 EPHY #0351k, 7A/5 MACI&EE MDIO 242 iAia EPHY, PWM
IRRIRH— P ER 25M BY 345 EPHY,

AC200 ZAHEEY T,
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XAHELR

e

socC

A200

- FtHAC200.

2

F2ALEPHY 25MATER
—_—

\ - BT MDIOEZRIHaJEPHY

3.2.5.2 AC300

ARM @3 MDIO 245 AC30
EPHY, PWM 1&Eikig{t

AC300 Z{AHEEUN

3-11: AC200 1EE]

#1718, 18 EPHY ﬁ%
ab 25M ]L%':FQA EP

SOC

FMDIORERA])
BAIKAC300 A300

=
>

1BITMDIORZLIIRIEPHY

~Hl-T

3-12: AC300 1EE]
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3.2.6 board.dts B2 & i5BA

3.2.6.1 RGMIIEOECE

3+F RGMII 20, §ME RTL8211F PHY B GMAC, {8/ SOC P&k EPHY_25M B§h, 3% 10Mbps/
100Mbps/1000Mbps &,

board.dts BeESEHII0 T :

E&42: longan/device/config/chips/{IC}/configs/{BOARD}/board.dts

gmac0: eth@05020000{
phy-mode ="rgmii";
use_ephy25m =<1>;
tx-delay = <7>;
rx-delay = <0>;
status = "okay";

5

(0 3588
use_ephy25m=1, X% PHY {8 SOC A& EPHY_25M B3 $h;
use_ephy25m=0 S EFEBZEE, KR PHY FEM SOC WSS EPHY_25M Bifh, FHIME25M Rk PHY IR{EEETE;
RGMII EORT BB EE A BRI BRI, ELiEE T EIRE tx-delay # rx-delay S¥IRIELIREF R ERY,

3.2.6.2 RMIlEAEE

xfF RMII #20,/ JME RTL8201F PHY B9 GMAC, fERSME 25M &1k, 2#F 10Mbps/100Mbps &

board.dts BEe&ESEfIan T :

B&12: longan/device/config/chips/{IC}/configs/{BOARD}/board.dts

gmacl: eth@05030000 {
phy-mode = "rmii";
status = "okay";

b

X F A SOC RE EPHY B GMAC, 25M EY$HE PWM #RERTE{#, X4F 10Mbps/100Mbps &K,

B&1Z: longan/device/config/chips/{IC}/configs/{BOARD}/board.dts

gmacl: eth@05030000 {
phy-mode ="rmii";
status = "okay";

}3

ac200: ac200 {
tv_used =<1>;
tv_twi_used =<1>;
tv_twi_addr=<16>;
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tv_pwm_ch = <5>;
status = "okay";

b

(0 3588
L SOC S AC200 13T EPHY, @3 TWI 5 AC200 i#4Ti#ifl, 1B EPHY 41k, ZAIS MAC i&id MDIO B4 2i5ia EPHY,
AL SOC TP AC300 13T EPHY, @3 MAC $5$13% MIDO E45 AC300 #1T&(S, 8 EPHY #1141k, AIE MAC R#FA
MDIO 2 &ikin) EPHY

2, XTIRENNEE, PTMURERZRIKENEE, H&ER board.dtse R4 board.dts B9
FESBEARNISENECE,

3.3 GMAC JEfB4H

3.3.1 dET113S3P&T113-S4&T113-S4P /X

GMAC IREhHREARS AL F 1% drivers/net/ethernet/allwinner BRF:

drivers/net/ethernet/allwinner/

F——sunxi-gmac.h // SunxiFF&GMACIEEIL X 4, BEEEN T —L5&. HEEIRAHED
—— sunxi-gmac.c // SunxiF & GMACIREh1Z /LML
—— sunxi_gmac_ops.c // SunxiFE& GMACIREHS AL O A& Fldrivers/net/ethernet/allwinner/

3.3.2 T113S3P&T113-S4&T113-S4P A X

GMAC IRBhATIRERI i1 T A% drivers/net/ethernet/allwinner/sunxi-gmac-ng BRF:

——— Kconfig

—— Makefile

——sunxi-gmac.c. //GMACIREH{ED

—— sunxi-gmac-trace.h //GMACHItrace S

L—— sunxi-mdio.c //GMACHEEAXTFHIMDIOIREHLED

3.4 BSP Mi GRS

GMAC IXEhRAS i Fbsp/drivers/gmac B R T

—— Kconfig

—— Makefile

——sunxi-gmac.c //GMACIREftH

L—— sunxi-mdio.c //GMACS$RZMDIOIREN{FD

EMAC ggﬁﬂ‘;ﬁﬁgﬁz?bsp/d rivers/gmac BET
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—— Kconfig

—— Makefile

——sun4i-emac.c //EMACIXEh{LRS

—— sun4i-mdio.c //EMACX$MDIOIREHAHS

B bt S

\.\"‘Nea
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ZIEI —F"ﬁ'& B ﬁ'ﬁ'fyﬁdrivers/net/ethernet/allwinner/sunxi-gmac-ng'f‘%ﬁg EF' E‘Zﬁ

4.1 REIEIE

JRiE:
IR ioctl AT, HET—EUKRMNN, BN FHEEEN B/
AIE

(1) WARFG B IERRE AW SIFFREIER M TE, thilma T113-S3P

(2) BFEANIETERNY, RNOBIFTFREZ&ER (ifconfig ethO promisc) , EWFE
AR IS

4.1.1 menuconfig BZE 50

Symbol: SUNXI GMAC_NG_METADATA/[=n]
Type : bool
Prompt: Allwinmer GMAC NG métadata support

Location:

-> Dewvice Drivers
-= Network device support (NETDEVICES [=y])

(2) -= Ethernet driver support (ETHERNET [=y])

Defined at drivers/net/ethernet/allwinner/sunxi-gmac-ng/Kconfig:27

Depends on: NETDEVICES [=y] && ETHERNET [=y] && SUNXI_GMAC_NG [=y]

Bl 4-1: RIEERANZEE
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4.1.2 demo =15l

#include <stdio.h>
#include <stdint.h>
#include <stdlib.h>
#include <sys/ioctl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fentl.h>
#include <stdbool.h>
#include <getopt.h>
#include <errno.h>
#include <unistd.h>
#include <string.h>

#define GMAC_WRITE ~ _IOWR('X", 1, unsigned int)
#define GMAC_READ  _IOWR('X', 2, unsigned int)

static const char *device ="/dev/gmac";
bool read_flag = false, write_flag = false;

uint8_t buf_tx[100] = "gmac metadata test";
uint8_t *buf_rx;

bool gmac_read_flag = false, gmac_write_flag = false;

static int gmac_read(int fd)

{

int ret;

ret =ioctl(fd, GMAC_READ, buf_rx);
if (ret<0) {

printf("ioctl failed\n");

return ret;

}

return memcmp(buf_rx, buf_tx, 18);

}

static int gmac_write(int fd)

{

int ret;

ret = ioctl(fd, GMAC_WRITE, buf_tx);
if (ret<0){

printf("ioctl failed\n");

return ret;

}

return 0;

}

static void print_usage(const char *prog)
{
printf("Usage: %s [-rw]\n ", prog);
puts(" -r--read receive net packet\n"
"-w --write write net packet\n");
exit(1);

WRIFRE © HiBEERIRRNBMRAR. RE—IRF

21



@LW/MIER

XHIEER: W

}

static void parse_opts(int argc, char *argv[])
{
static const struct option lopts[] = {
{"read",0,0,'r'},
{ "write", 0,0, 'w'},
{NULL,0,0,0},
Ik

intc;

while (1) {
c = getopt_long(argc, argy, "rw",
lopts, NULL);

if (c==-1)
break;

switch (c) {

case'r":
gmac_read_flag = true;
break;

case 'w":
gmac_write_flag = true;
break;

default:
print_usage(argv[0]);

}

}

int main(int argc, char *argv(])

{
const unsigned int mtu = 1500;
int fd;

parse_opts(argg, argv);

fd = open(device, O_RDWR);

if (fd <0) {
printf("can't open device: %s", device);
exit(1);

1

buf_rx =malloc(mtu);

if (\buf_rx) {
printf("malloc rx buf failed\n");
exit(1);

1

if (gmac_write_flag)
gmac_write(fd);

if (gmac_read_flag) {
if (gmac_read(fd)) {
printf("gmac read failed\n");
free(buf_rx);
close(fd);

WRIFRE © HiBEERIRRNBMRAR. RE—IRF
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exit(1);
}
}

free(buf_rx);
close(fd);

return 0;

}
1% demo MfERAE:

(1) #UWrs: ./gmac-metadata -r
(2) %iXA: ./gmac-metadata -w

(3) EUWAKRITED “gmac read failed” BPARLIH

4.2 jumbo miliRA 75 %

AIE

EEFMAEEZRF jumbo MR EIEXT
TR

UFIEM I

(1) #x+* A: ifconfig ethO mtu 8100, #&F B: ifconfig ethO mtu 8100 (% E eth0 A9 mtu K/)\
79 8100)

(2) t/REA: ifconfigeth0192.168.200.10, #&k—Fk B: ifconfig eth0 192.168.200.9
(3) Rk A: ping 1921168:200:9 -s 8000 (f£4 8000 K EHIEKIE)

E:

(1) BIMRAFEEHRERARIER, —RAFEEEA jumbo il

(2) BIKMFZHH jumbo MISEEJY 1500 ZF 4000, FIEM-RZHHI jumbo MEEEJ 1500 &
8100

(3) MBI mtu THIZEAMARE A/
(4) ping BENKRANLR &S

(5) ping &% 8000 KERRE: mtu AEDLUKMNRIKE, ping TEEERKE 8000 A4k
BIBKE, FE81E ICMP RUUKMIRKLIKE
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5.1 UAKRMEBRIRARGS

(1) EENZREER

EEMORS: ifconfig eth0
ERWL ST cat /proc/net/dev
EEYBIER: cat /sys/class/net/eth0/speed

(2) HTH/XAMLEIRE

FTFML&I&%E : ifconfig ethO up
KHAMLEILE: ifconfigethO down

(3) FCEM®EIRE

BEEERZSIPHIAL: ifconfig eth0 192.168.1.100
EEEMACHIE: ifconfig ethO hw ether00:11:22:aa:bb:cc
EIZSIRENIPHENE: udhcpe -i ethO
PHYa&HIIETL: ethtool -s eth0 speed 100 duplex full altonegon (IZE100MbpsiRE., £WIT. FEEWMNE)

(4) BERMNRa<L

Miti&EEEM: ping 192.168.1.100

TCPEILMI :
Serverig: iperf-si-i 1
Clientif: iperf-c 192.168.1.100-i 1 -t 60 -P 4

UDPE&EIMIE :
Serveris: iperf-s-u-il
Clienti®: iperf-c192.168.1.100-u-b 100M-i 1 -t60-P 4

5.2 LXMW BAHEFEE

5.2.1 FRANRGHEFE

(1) #@%& phy mode EEEREEM, W rgmiic rmii &;
(2) 10& clk ECEREER, fgmacclk. ephy_25m clk;

(3) 1ME GPIO ELEREIEM, 010 EAINEE. IKohRE %,
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(4) 1% phy reset BL BT IEH;

(5) @id cat /proc/net/dev SSEER eth0 WA BB,

5.2.2 EHEHFHEFE

(1) % phy 8 (vcc-ephy) BEIEE;

(2) 1E phy IR E T IER,

5.3 UXME RREHERE

5.3.1 ifconfig &< eth0 H=

PIERIER :
1T ifconfig eth0 THEX log 58
(Bl :
IAK WRIRAC B K] FFBLAF1E GPIO s
HEPR:
(1) ¥MERAIZEEN log, & gmacIXEh probe EMIN;
(2) SNRF gmac HEXITED, BEE 3. 2NHWIAUXNERRERSITH;

(3) 2R gmacY&&p probe KK, EBE 4.2.1 THEAS log EAERKERER, EIEREZE GPIO &+

oo
9&'%"’:‘: o

5.3.2 ifconfig ethO up %K

PRI :
17 ifconfigethOup, HI “Initialize hardware error” 3 “No phy found” & log
IFibai
BIRAZRMLS phy FEHMN 25M N EE
HESE:
(1) ®¥BEH phy_mode BEE SREER—2;
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(2)

& phy tEBREIER;

() EFBIMPE2ER, FEFKAE phy FHM 25M B8 (ephy25M FIMEBRIRK) BELE

Ho

5.3.3 MBFEIRHZER™

A ERIN R .

ping NBXIRIZE. TTACHSIRI ip MUEBAEZERAR

Bk

—REEREAR tx/rx BERAE

HEDRE:

K ifconfig ethO up BB IEE;

K eth0 BESTNZSIREN ip Hidk;

ESRIERE, BSRIRE, FERMIA t/rx HEEREE;

ETENSIRE ipdtodt, PIECERHS IP, FINimEeEEE ping;
KENHIGEMES W BIEE, SrelE), WA bOBRES, SN tx BREE,;

MEAMIZEESWEIZUES, FEWE, NHAnGBRIES, & noBREE;

D

tBEREE, FIAE delay SHHNRREENE OBRES

rX &

0

D

D

Zd PAHESRBEN AR, FHRE phy 85 GPIO MER ST,

5.3.4 EHEES

AR

FIKMEERRRE, 0/ F 300Mbps

HESE.

(1

FE, WRIEXESEN;

=, AJIAE rx-delay M RBRIBEINE nBREERE, WRIEXRESY,;

KBERNZETLFE CONFIG_SLUB_DEBUG_ON &, &F, NxFLEEE#HITIER;

(2) R RERR, BRENEEEEEE. HEUKR, B8, £F 433 #THE
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6.1 ifconfig

£ F ifconfig hﬁgii%ﬂggﬁy; R

/ #ifconfig-h

Usage:
ifconfig [-a] [-v] [-s] <interface> [[<AF>] <address>]
[add <address>[/<prefixlen>]]
[del <address>[/<prefixlen>]]
[[-]broadcast [<address>]] [[-]pointopoint [<address>]]
[netmask <address>] [dstaddr <address>] [tunnel <address>]
[outfill <NN>] [keepalive <NN>]
[hw <HW> <address>] [mtu <NN>]
[[-Itrailers] [[-]arp] [[-]allmulti]
[multicast] [[-]promisc]

[mem_start <NN>] [io_addr <NN=>] [irg <NN=>] [media <type>]

[txqueuelen <NN>]

[[-ldynamic]

[up|down] ...

<HW=>=Hardware Type.
List of possible hardware types:
loop (Local Loopback) slip (Serial Line'IP) eslip (VJ Serial Line IP)
slip6 (6-bit Serial Line IP) cslip6 (VJ 6-bit Serial Line IP) adaptive (Adaptive Serial Line IP)
ash (Ash) ether (Ethernet) ax25 (AMPR AX.25)
netrom (AMPR NET/ROM) rose (AMPR ROSE) tunnel (IPIP Tunnel)
ppp (Point-to-Paint Protocol) hdlc ((Cisco)-HDLC) lapb (LAPB)
arcnet (ARCnet) dlci (Frame Relay DLCI) frad/{Frame Relay Access Device)
sit (IPv6-in-1Pv4) fddi (Fiber Distributed.Data Interface) hippi (HIPPI)
irda (IrLAP) x25 (generic X.25) infiniband (InfiniBand)
eui64 (Generic EUI-64)
<AF>=Address family. Default: inet
List of possible address families:
unix (UNIX Domain) inet (DARPA Internet) inet6 (IPv6)
ax25 (AMPR AX.25) netrom (AMPR NET/ROM) rose (AMPR ROSE)
ipx (Novell IPX) ddp (Appletalk DDP) ash (Ash)
x25 (CCITT X.25)

e -a: BEREEMEOER
o 5! BTRHEEER
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RX-0K RX-ERR RX-DRP RX-0VR TX-0K TX-ERR TXE-DRP TX-0VR Flg
2] oo 19 B 2] 3 BEMRU
e e 2 8] a a 3 LRU

" # nets tat =L

herneL Interface table

Iface MTU R¥-0K RX-ERR RX-DRFP RX-0VR TX-0K TX-ERR TX-DRP Tx-0VR Flg
ethe g 4] (] 19 4] 2] 3 BMRU
lo ; ; ¢ g} g8 B g} 2] 8 LRU

o add/del: ARMNXIRZFICIAT ipv6 Hitlk

/# 1fc0nf1g -a
etha: flags=41 ,BROAD , CAST= mtu 1568
inetf 20081:250:25 0:25 50:250:222 prefixlen 64 scopeid @xB=global=
ineth ) : 1229 prefixlen 64 scopeid 6x28<lin
ether B8z : 92:29  txgqueuelen 1808 (Ethernet)
Rh ack 0 3 5 2348 (2.2 K1B)
BT [ @ overruns 8 frame 0
TX packetg 12 bytes 1162 (1.0 KiB)
TX errors 8 dropped @ overruns @ carrier 8 collisions @
device interrupt 68

ethl: flags=48 BRDA['A&T MULTICAST= mtu 1580
ether :83 txqueuelen 1868 (Ethernet)
RX packets bvte_ 5 (6.8 B)
RX errors @ dropped 8 overruns 8 frame ©

6-2: 7HN/MilR ipv6 ikt

e netmask: 1B FMIEHY

f # ifconfig ethd netmask 255.255.255.254
# ifconfig -
Eth@: flaga:'l&“:UP BRDA'EABT RUNNING CAS mtu 1560
inet 19 18 netmask 255. 54 broadcast
inet6 fesgo i ff:feob.qlf prefixlen 64 scopeid B
ether 7z : ¢ - t*queue1en 16668 (Ethernet)

RX packets 27 bytes 1894 (1.8 KiB]

RX errors dropped 8 owverruns frame 8

TX packets 22 bytes 1732 (1.6 KiB)

TX errors 8 dropped O overruns @ carrier 8 collisions @
device interrupt 60

E 6-3: [ & F Mg

e hw: 1&E mac it
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J/ # ifconfig eth® hw ether 12:3

/ # ifconfig -z

ethe: flags= <BROADCAST , M o mtu 1560
ether 12:3 : 98 t*queue1en 1888 (Ethernet)
RX pacFet» 0 bvte~ 0 (0.0 B)

RX errors @ dropped @ overruns @ frame @

L packetg @ bytes 0 (0.0 B)

TX errors 8 drcpped B overruns B carrier 8 collisions 0
deu1ce interrupt 60

& 6-4: 1§ & mac itk

o arp: FHAHEXAWNMOREZHF arp ThEE, WTEFR, X arp hi¥, png &, T
ZEWRI L ping i@

( 2 Bl .-é at 1 IRQ poll (5020048.mdi0B-mii:01)
1Gbps/Full - flow control off

received, 180% packet loss

6-5: 17 /<A arp TheE

6.2 route

REMNBERBARIA LA route 882, RENZRARNGHBIZ:

#route [add|del] [-net|-host] target [netmask Nm] [gw Gw] [[dev] If]

Hrh:

e add: HIN—5EEEHRFN

o del: MIBF—5FE& AN

e -net: BRVHIIER — I

o -host: BRUIHER — P EA

o target: BRIMILRELEH]

e netmask : B AR LSBT
o gw: HRAIEEIEINMX

o dev: NEEHIEENMLEIEO
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i

J # route add -host 192.162.200.9 dev ethe

S # route

Kernel IP routing table

Destination G sk Metric Ref
S =8 . 2000 - - y 2] e
192.168.200. ¢ 3 8

J # route add -h
S # route
Kernel IP routing table
stination Gateway G ik ags Ref Iface
200 .C &] 255. 5.0 g ] 0 etho
200 . 1 255,255, ] ] 0 etho
.0 ; ] 0 ] 0 etho

6-6: FNINE AR

route add -host 192.168.200.9 dev eth0 ##&leth0BY B AYM3E#7192.168.200.9
route add -host 192.168.200.9 gw 192.168.200.1 #7NE B #Y#11E192.168.200.94553 M >192.168.200.1

6.3 mii_reg

mii_reg TRRZ GMAC IReh4RHEMIEIR T =, HEZ(FEEXIINEE PHY FE23 it #1725 12F
BThi+
ifconfig eth0 up
HNRIEER
cd sys/devices/platErm/soc@mo@mso&)o.eth _ /
*: AR ERABESEARFTRABES ML N KR REZ
BRENT A phy 1723
addr: PHYHBHE
reg: PHYZ 7738

val:

E121E:

echo addr reg val > mii_write; cat mii_write
eg:
echo 0x00 0x1f 0xa43 > mii_write; cat mii_write

PR
echo addr reg > mii_read; cat mii_read

eg:
echo 0x10 0x06 > mii_read; cat mii_read

—RiEZIEFesi2F: 0x01~0x0a

cat mii_reg

WEAFRE © BRiBeERHRRNERAE. RE—TIF 30



@LWIMIER
g XHEEE: W

E{E =R

H&*yﬁﬁﬁ ©2023 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( &) zaEENHIE
EFMFRAVLIR A PR 2B A D ™ m. RS AFIERIRER A EFr M LS fE B TEE
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