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3.1 HIRINEETTER

3.1.1 AXMEST

UANMB—MEIEMBEERA, EfE [EEES02.3 hiXHE, HiEF 10M. 100M. 1000M #
10G FZMERERLUKW, LUAKMTE TCP/IP il kI E I T EFfT.
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<
o
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I =
LLCTFE
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e |  §§, MACTE
g

<>\/
& 3-1: LIKM7E TCP/AP &I E

UAXMS TCP/IP thiXizrv¥ERE (L1) MEEERE (L2) X, HhHiEEREaESEE
BiTHl (LLC) FMFEM&ipazs (MAC) F&o

3.1.2 WBIZEFELR

Linux RZHPMEZILEERI T EFT.
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3.2 BERECETAR

3.2.1 menuconfig E2& 5 EH

st F lgg%%n, Linux-4.9 E’\Jiﬁciﬁo,\)o/%)\lj\]*imﬁi, w17 ﬁke ARCH=arm meng&}l\nﬁg
(64 fIFEHT make ARCH=arm64 menuconfig) #NEBERE, BUTHBERIE X
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F Tina BIFLE, AJLIEIRB RMIT make kernel menuconfig # A\ menuconfig it & R,

(1) EEEMEDNE, IWTEPFR.

.config - Linux/armt4 4.9.170 Kernel Configuration

= Networking support = Networking 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

<g> Packet socket
= » [Macket: sockets monitoring interface

Q@ <*> lnix domain sockets & &

V o qj : socket munitug;ﬁg interface §&
< }<;§én5fnrmatiun user configuration integfhce
< =>Jransformation vigﬁual interface Q§>

<1 Transformation sub policy support . <
S 1 Transfnrmatiggg%ﬁgrate database

<7 [ 1 Transformati statistics
-V <*> PF_KEY sockets e

[ 1 PF_KEY MIGRATE
[*] TCP/IP networking

1 cost multipath
3-3; MEMHNALECE

(2) @k GMAC Ixzh, SN TFEFfRs

O\/
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rmnfig - Linux/armb4 4.9.170 Kernel Configuration

- Device Dr1v~rf > Network device support > Ethernet driver s
<§® Ethernet driv%f>5uppﬂrt
Arrow hﬁ?s navigate the m . =Enter= 59192$§>5uhmenu5 =
nghkgg ed letters are keys. Pressing > includes,
features. Press <Esc=<Esc> to exit, <=7= for Help, =/= To
[ 1] excluded =M= module = = module capable

I—- Ethernet driver support
[*] Allwinner deuices

ﬁllwlnner GHAC suppurt
llse extern phy

= = riple-speec ernet MAC support
K [*] Amqgnn Devices Q& Q
éf [*] devices §& géb
p < = Q§> AMD 10GbE Ethﬂﬁg@t river <§>
[*]1© ARC devices O R
3-4: GMAC RRpiiE
<j>
>
)

[ 388
MEER SOC BB PHY, WERRSE 3 NSE 4 BB, BERE TV R, B9 H ZITFEEEANE EPHY, il
TV303. H3. H6. H313. H616, HEF & EENI,

(3) @& SUNXI-EPHY IXzh, W1 TFEFra: B/ SOC RE ACX00 %7 EPHY, At
EHEIE ACX00 i85,

.config - Linux/armb4 4.9.191 Kernel Configuration
> Device Drivers > lMultifunction device drivers
: Multifunctig@ device drivers A
the menu. <Enter> selects submenus®---:
etters are hotkeys. Pressing <Y> inclt
ures. Presa§QESCb¢E5c} to ex1§§>¢?} for
@? ] excluded {MmQﬁhdule < =

Active-semi ACT8945A
AMS AS53711

ams A53722 Power Management IC

Analog Devices ADP5520/01 MFD PMIC Core Support
fnalogicTech AAT2870

Atmel Flexcom (Flexible Serial Communication Unit)

A A — A
Vi Y = Y

3-5: ACX00 EohEcE

Ala, Ak SUNXI-EPHY IR5f,
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.config - Linux/arm64 4.9.191 Kernel Configuration

> Device Drivers = Network device support = PHY Device su
\V

Y PHY Bevice support and'infrastru
Arrow keys navigate the menu. <Enter> selects submen
----). Highlighted lef%ers are hotkeys. Pressing <Y
<M> modularizes features. Press <Esc»<Esc> to exit,
Search. Legend: [*] built-in [ ] excluded <M> modu

A

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

Drivers for Allwinnertech EPH

3.2.2

o M0 PH 2 &
3 N
Aqu 'tia PHYs S N
< > AT803X PHYs L O
3-6: EPHY IR#AE
0
»
<

device tree ECE& 1B

£ device tree Xt GMAC 1=HI23H#HTECE, — 1 GMAC 1£HI28X N —1 GMAC & & =o

EMAC 1ERIIGEECE (I THRZE s 64 (il arm R4 7E arch/arm64/boot/dts/sunxi/xxxxx.dtsi,

32 fi arm %47 arch/arm/boot/dts/xxxxx.dtsi, riscv & %1 arch/riscv/boot/dt-

S/XXXXX.

dtsio

linux-4.9 A% FEEEE W REns:

1

gmacO: eth@®5020000 {

compatiblen= "allwinner, synxi-gmac";
reg = <0x0 0x05020000:0x0 0x10000>,
<0x0 0x03000030 0xO 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";

WRAFRE © HSEERERHERAE. RE—TF 7
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(1) "compatible” FRIEEAENIKE, BFIRIFIREHILE;

(2) "reg” I&EFERAYMIL;

(3) ”interrupts” %&£/ BIHET;

(4) ”"clocks” i&#&ERARIETEH;

(5) ”pinctrl-0” &% active IRRETH GPIO ECE;

(6) ”pinctrl-1” 1&%& suspend K& T GPIO EEE;

(7) ”phy-mode” GMAC 5 PHY Z/@#¥i2E0, 1 MII. RMII. RGMII %;
(8) "tx-delay” tx BI$EER, tx-delay BXE 0-7, —#4%49 536ps (KR#) ;

(9) “rx-delay ” rx Bf$P3ER, rx-delay BUE 0-31, —14%5186ps (FFb) ;

(10) ”phy-rst” PHY S {ifil;

(11) “gmac-powerX” gmac R, RIELFEREE; §/>
¥
(12) "status” BEFREZISETS; p

£ linux-5.4 &, TWI BWEES linux-4.9 RZEEEBLERE, X5)FEAEIME clock # dma
HEE L

gmacO: eth@4500000< {
compatible = "allwinner,sunxi-gmac";
reg = <0x0 0x04500000 0x0 0x10000>,

<0x0 0x03000030.0x0 Ox4>;

interrupts-extended = <&plic0 62/IRQ TYPE LEVEL HIGH>;
interrupt-names = "gmacirq';
clocks = <&ccu CLK BUS EMACO>, /<&ccu CLK EMACO 25M>;
clock-names = "gmac", "ephy";
resets '= <&ccu RST BUS EMACO>;
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-powero0;
gmac-powerl;
gmac-power2
status = "disabled";

};

Hrh gmac pins a, gmac pins a 3 EMAC B35 |HIECBMEE T =

lixnu4.9 HZEEMEKF AN arch/arm64 (32 fLF & arm) /boot/dts/sunxi/xxxx-
pinctrl.dtsi, R&EENTEAR:

IR © HiB2ERERHBIRAR. RE—INF 8
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gmac_pins _a: gmac@0® {

allwinner,pins = "PIO", "PI1", "PI2";, "PI3",
YPI4", "PI5", "PI6", "PI7",
"pI8", "PI9", "PI10", "PI1l1l",
"PI12", "PI13", "PI14!, "PI15",
"PI16";

allwinner, function = "gmac0";

allwinner,muxsel = <2>;

allwinner,drive = <3>;

allwinner,pull = <0>;

}

gmac_pins b: gmac@l {

allwinner,pins = "PIO", "PI1", "PI2", "PI3",
"PI4", "PI5", "PI6", "PI7",
"pI8", "PI9", "PI10", "PI1ll1",
"pI12", "PI13", "PI14", "PI15",
"PI16";

allwinner, function = "io disabled";

allwinner,muxsel = <7>;

allwinner,drive = <3>;

allwinner,pull = <0>;

}; S

(1) ”pins” &R xMII A/ GPIO &/; <
(2) ”function” pinctrl FZI# function &#F;
(3) "muxsel” GPIO BMIER, F&EE Spec FRiLE;
(4) ”drive” GPIO ERIIXEHRES] ;
(5) "pull” BWHEFTRE;
*: FEFEAEM pin BEER 1%,

linux-5.4 FZEEEHIERZR N arch/arm64 (32 iFEEH arm) /boot/dts/sunxi/xxxx.dtsi, &
A0 TFFRR:

v

gmac_pins-a: gmac@0 {

pins = "PAO", "PA1l", "PA2", "PA3",
"PA4*, "PA5", "PAG", "PA7",
"PA8", "PAl0", "PA1ll", "PAl2",
"PA13", "PAl7", "PA18", "PA28",
"PA29", "PA30", "PA31";

function = "gmac0";

drive-strength = <10>;

};

gmac_pins b: gmac@l {

pins = "PA®", "PAl", "PA2", "PA3",
"PA4", "PA5", "PA6", "PA7",
"PA8", "PAlo", "PAll", "PAl2",
"PA13", "PAl7", "PA18", "PA28",
"PA29", "PA30", "PA31!;

function =""gpio in";

drive-strength = <10>;

IR © HiB2ERERHBIRAR. RE—INF 9



(E?Lumwwk
NXHEBR: WE

L i J

(1) ”pins” &5 xMIL EAAK GPIO &/;

(2) ”function” pinctrl %8 function &F;

(3) "drive-strength” GPIO EMIBVIRzhEES], BiAEE GPIO X14;
54 clk_gmacO, clk ephy 25m AHEE,

£ linux-4.9 1, &FE AN arch/arm64 (32 iIF &N arm) /boot/dts/sunxi/XXXX-clk.dtsi,
BAREW TR

clk _gmacO 25m: gmacO 25m {
#clock-cells = <0>;
compatible = "allwinner,periph-clock";
clock<output-names = "gmacO 25m";
}i
clk gmacO: gmacO {
#clock-cells = <0>;
compatible = "allwinner,periph-clock"; =
clock-output-names = "gmac0"; )

3.2.3 AW E#| PHY

AW &% SOC &k AC200 #l AC300,. M AC200 #1 AC300 WEEX &M T EPHY

3.2.3.1: AC200

ARM &iF TWI 5.AC200 #1T@, 18 EPHY #t4at, SAFF MAC #&id MDIO R4 2140
EPHY, PWM RRIBH=NKE 25M BS$hs5 EPHY,

AC200 Z{FEEW T,

WRIRFE © HRB2ERZRNERAE. RE—TIMF 10
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RS
S
RS
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3.2.4 board.dts B &% PH

3.2.4.1 RGMII #OfE

XF RGMII #0, 9ME RTL8211F PHY B9 EMAC, £/ SOC WEf EPHY 25M B, ¥
10Mbps/100Mbps/1000Mbps FEZE,

board.dts EEESEHIWNT:

%12 longan/device/config/chips/{IC}/configs/{BOARD}/board.dts

gmacO: eth@05020000{
phy-mode = "rgmii";
use _ephy25m = <1>;
tx-delay = <7>;
rx-delay = <0>;
status = "okay",;

SO U W N -

(1 5588 ><

<)
use_ephy25m=1, & PHY &M SOC REB EPHY_25M B3§h;
use_ephy25m=0 SEFREZESE, KX PHY M SOC R EPHY 25M Bi$h, BIME 25M RiFA PHY i2{ied
%
RGMII $Z0O7 BRI SR MBI R ECB ™S, BILEEFEIAE tx-delay  rx-delay SHRIELHEERMAVERYE.

3.2.4.2 RMII EAfE

fF RMII4%0, 5ME RTL8201F PHY #Y EMAC, f£MAIME 25M &ik, 2#F 10Mbps/100Mbps
®E,

board.dts E2E5efIa0 T :

v

%12 longan/device/config/chips/{IC}/configs/{BOARD}/board.dts

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

};

B W N -

X FEA SOC W& EPHY #Y EMAC, 25M Bf#fH PWM #&ER{ZfE, x#F 10Mbps/100Mbps
®E,

%12 longan/device/config/chips/{IC}/configs/{BOARD}/board.dts

1 gmacl: eth@05030000 {
2 phy-mode = "rmii";
3 status = "okay';

IR © HiB2ERERHBIRAR. RE—INF 12
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};

ac200: ac200 {
tv_used =°<1>;
tv_twi wwsed = <1>;
tv_twi addr = <16>;
tv_pwm _ch = <5>;
status = "okay";

(10 5588

Lt SOC NE AC200 13T EPHY, &3 TWI 5 AC200 #1Ti&il, {8 EPHY #ia1k, $AlE MAC &t MDIO 248
il EPHY., B SOC MI&8 AC300 3£ T EPHY, &3 MAC #1238 MIDO 545 AC300 #17:&(5, {8 EPHY %4

1, RiE MAC EFFIR MDIO 24 %Kikl EPHY

B2, XTIREWEE, FJURERARNISENEE, &R board.dtse RAE board.dts

WEERBENZIIRENEE.

3.3 GMAC JRrE4EH

§/>

¥
GMAC IREhEBERB I F R#% drivers/net/ethernet/allwinnef B&TF:

9.

drivers/net/ethernet/allwinner/

— sunxi-gmac.h // Sufi¥®F&GMACIRENSL 4, BEGESATL9% . iR R AERED
— sunxi-gmac.c //#SUnxi¥ & GMACIRENIZL S
— sunxi_gmac_op$i€ // SunKisEss GMACERENEG AEEE ] B (ASZIT

WRAFRE © HSEERERHERAE. RE—TF
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4.1 LIRKWEREXGn<

(1) EEMRIREER

EEMORS: ifconfig etho
EEWLESIT: cat /proc/net/dev
EEYFERZE: cat /sys/class/net/eth0/speed

(2) $TH/XAMBIRE

TAMEIEE: ifconfig ethd up />’ ‘
XHAIMLEIEE: ifconfig eth® down )

(3) ECEM&KIZE

LB IPHILE: ifconfig eth® 192.168.1.100

BOEMACHEYE: ifconfig eth® hw ether 00:11:22:aa:bb:cc

EASIRENIPHELE: udhcpe -1 ethO

PHYZE&IIET: ethtool -s ethO/speed 100 duplex full autoneg on (IE100MbpsiER. £WI. FEAMH
&)

(4) BRAMXBEZL

Wiig&ZEEE: ping 192.168.1.100

TCPEM M :
Serverig: iperf -s =il
Clientim: iperf -c 192.1%.1.100 -il-te60 -P4

w0

UDPZEME MR :
Serveris: iperf -s -u -i 1
Clientif: iperf -c 192.168.1.100 -u -b 100M -i 1 -t 60 -P 4

4.2 LUIKXM@ERHEFR

4.2.1 BRRHHEFER

(1) #% phy mode FEEREGIEM, W rgmii. rmii F;

(2) KE clk BBEREIEM, % gmac clk. ephy 25m clk;

WRAFRE © BsEERERNERAE. RE—TNF
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(3) #2%& GPIO ECBERTIEM, W 10 EFRTIEE. IRahEENE,
(4) 1% phy reset BBEERTIEM;

(5) @& cat /proc/net/dev L EEF eth0 WA BLFITHENR;

4.2.2 BREHFHEFE

(1) ¥% phy #H (vcc-ephy) BEIERE;

(2) 1% phy KR SESR;

4.3 LUKMNE IR @SHERIE

4.3.1 ifconfig A< T eth0 T = &
g \
IR

BT ifconfig eth0 AR log {5
RS :
UXMIRRECE RFTF 77 7E GPIO AR
HEPR:
(1) IMBYAZBE log, & gmac JXE) probe B&EKI;
(2) MNRFE gmacHXITED, ESE 3.2 BHIAUKXMEREERSTITH;

(3) W& gmac G probe &K, EBE 421 FHES log BUAKER, BNEES
GPIO HxE&H;

4.3.2 ifconfig ethO up kK

AR

17 ifconfig ethO up, HIN “Initialize hardware error” 5 “No phy found” && log
EIF=ibap i

T IREZRHLS phy FHAN 25M NHRE

HESE.

WRIRFE © HRB2ERZRNERAE. RE—TIMF 15
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(1) ¥EHH phy mode BB SREIBE RI—;
(2) ¥ phy HEEEIEE;

(3) HEXE 1 MPE 2 EE, FEXKE phy €A 25M B# (ephy25M FSMEERIR) =
BIEE;

4.3.3 METBRANEEG™

AR .
ping FBMIHIEE. TAMSIKE ip tUtBEEZEIMR
B #7 -
—MREER tx/rx BB
HESR: oy
(1) #% ifconfig ethO up BEEE; <
(2) 17 ethO BERTHAIREN ip Hudll;
(3) ELR1IEE, BFR2RE, FETHAIA tx/irx K EERTE;
(4) BFIECHSIREY ip ik, BIRCERS [P, MXtiRi&&EEHE ping;
(5) HMENHEHETREIEIERE, HEWE, NHEA tx BEERE, T tx BRES,;
(6) KMERMSHHETIWEIEUES, EeelEl, MR rx BIRIEE, T rx BERE;

(7) #& tx BEEFRE, AIAZ tx-delay SHEXRRIZENS tx BRESHE, WREXHESE
5
<>\/
(8) & rx BRRE, FIAZ rx-delay SHEWRFIEENSE rx BEES
s

/

BE, WREXHEE

(9) ELIERHESRFBNARER, FOE phy HEBES5 GPIO MERELES;

IR
FIEMBFLRME, 20/)F 300Mbps
HEZR.

WRIRFE © HRB2ERZRNERAE. RE—TIMF 16
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