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IMBURPIRRECERIFIR TR, AUKMIRR ZRHEE,

1.2 EAEE

x® 1-1: EAFMYIER

YRS

IXEh %

Linux-5.4

drivers/net/ethernet/allwinner/sunxi-
gmac.c

1.3 fHXAR
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& 2-1: BIKRIAEXARIENE

AE ARFRI A

SUNXI Allwinner —%%! SOC BE&F&

MAC Media Access Control, JE#&ifiREHI#Y

GMAC FIKAKMIEHIZS

PHY MBIk 2%

MII Media Independent Interface, #EFIMi73EO, & MAC 5 PHY @m0
RMII  EifeigAmarizn

RGMII BT IR A IO
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3.1 HIRINEETTER

3.1.1 AXMEST

UANZ—MEIEMEBEERA, EfE [EEES02.3 hiXHE, &1F 10M. 100M. 1000M #
10G FZMERER UKW, LUKMTE TCP/IP thilEFRIIEIN TEFR:

rRFEE
{£5E
e =3
| =
LLCFE
HiEE e

e | MACFE

mER

3-1: BLXW7TE TCP/IP il EHIE

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

3.1.2 WBIZEFELR

Linux AP MEZIKEERI T EFR:
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M2 B2
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3-2: MKI%
MNEETHA 4 B !

(1) MEHIVEOE: IREFA—HIEE R LIEO, #d dev_queue xmit() &
EHIE, HEE netif rx() SHE

(2) MAKiK OF: BpNEZEORRHEE-—NATHEANKZRERBENIRENSEE
net_device, ZENEBIRERNEFZRBNEEE;

(3) MLBIKEIRED
PR EH{E;

_device FREXBURIFREIET (BEFEEH) , WM

(4) MEREFENE: STTRBIEERENRREIESLE, SENSEESMRENERENT,

3.2 BRECETER

3.2.1 menuconfig AtE % FH

7£ longan 1R B £+ #17./build.sh menuconfig # A E R @, 7£ tina IFIERIIEE RMIT make
kernel menuconfig

(1) EEEMSEHDNE, WTEFR:
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.config - Linux/arm64 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=<Esc> to exit, <7= for Help, =/= for
[ 1 excluded =M= module = = module capable

<@~ Packet socket

= > [Macket: sockets monitoring interface
<*> lInix domain sockets

=*=  [INIX: socket monitoring interface

= = [ransformation user configuration interface
= > [ransformation virtual interface

[ 1 Transformation sub policy support

[ 1 Transformation migrate database

[ 1 Transformation statistics

=*= UF KEY sockets

[ ] PF_KEY MIGRATE

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

[*1 IP: advanced router

[*1] FIB TRIE statisti

[*] IP: policy ro
[ JewmniP: equal c@stim path

3-3¢ M NILICE

(2) a5k GMAC zh, N FEPRA:

.config Linux/z2im64 4.9.170 Kernel Configuration

= Device Drivers = Network device support = Ethernet driver s
Ethernet driver support

e the menu. =Enter= selects submenus -
i =tters are hotkeys. Pressing <Y= includes,

features. Press <kEsc=<Esc> to exit, =7>= for Help, =/> fo
[ ] excluded =M= module = = module capable

I—— Ethernet driver support
[*] Allwinner devices

Allwinner GMAC support
llse extern phy
riple-5Speec ernet MAC support
[*] Amazon Devices
[*] AMD devices
= = AMD 10GbE Ethernet driver
[*] ARC devices

3-4: GMAC ¥nhEcE
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(10 88
WMEFEMR SOC RE PHY, WERRSE 3 MIPE 4 BB, BeiREE5 H RIIFEEERAE EPHY, M H3. H6.
H313, H616, HETF&ATHIENI,

(3) @ik SUNXI-EPHY IKz5), SOFEFmR: &%, SOC WE ACX00 ## T EPHY, HEItE
EhyiF ACX00 8%

.config - Linux/arm64 4.9,191 Kernel Configuration

> Device Drivers > Multifunction device drivers
Multifunction device drivers
Arrow keys navigate the menu. <Enter> selects submenus ---:
----). Highlighted letters are hotkeys. Pressing <Y> inclt
<M> modularizes features. Press <Esc=<Esc> to exit, <?> foi
Search. Legend: [*] built-in [ ] excluded <M= module = :

< > [ctive-semi ACT8945A

[ 1 AMS AS3711 @
< = ams AS53722 Power Management IC
[ ]
[ ]
< =

“nalog Devices ADP5520/01 MFD P Support
fnalogicTech AAT2870 ! l

Atmel Flexcom {Flexible‘S nication Unit)

3-5: ACX00 EIEcE

AfE, @k SUNXI-EPHY 3Kz):

.config - Linux/arm64 4.9.191 Kernel Configuration
> Device Drivers = Network device support = PHY Device su

PHY Device support and infrastru
Wk gate the menu. <Enter> selects submen
ghlise ted letters are hotkeys. Pressing <Y

<M= mudu arizes features. Press <Esc><Esc> to exit,
Search. Legend: [#*] built-in [ ] excluded <=M> modu
(=)
= = Hisilicon FEMAC MDIO bus controller
< > Octeon and some ThunderX SO0Cs MDIO buses
< > Allwlnner sun4di _MDIO 1nterface support

< > Aquantla PHYs
< >  AT803X PHYs

3-6: EPHY R&hEc &
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3.2.2 device tree BC& % FE

EMAC RIRIVIGEMECE T longan BIANZE R, I F kernel/linux-5.4/arch/riscv/boot/dts/sunxi/sun20i
TEHRE:

1] gmacO: eth@4500000 {
2 compatible = "allwinner,sunxi-gmac";
3 reg = <0x0 0x04500000 0x0 0x10000>,
4 <0x0 0x03000030 0x0 Ox4>;
5 interrupts-extended = <&plicO0 62 IRQ TYPE LEVEL HIGH>;
6 interrupt-names = "gmacirq";
7 clocks = <&ccu CLK_BUS_EMACO>, <&ccu CLK EMACO_25M>;
8 clock-names = "gmac", "ephy";
9 resets = <&ccu RST BUS EMACO>;
10 device type = "gmac0";
11 pinctrl-0 = <&gmac_pins_a>;
12 pinctrl-1 = <&gmac_pins _b>;
13 pinctrl-names = "default", "sleep";
14 phy-mode = "rgmii";
15 use ephy25m = <1>;
16 tx-delay = <7>;
17 rx-delay = <31>;
18 phy-rst = <&pio PA 14 GPIO ACTIVE LOW>;
19 gmac-powero0;
20 gmac-powerl;
21 gmac-power2;
22 status = "disabled";
231 };

(1) “compatible” RIFEAEIIEE, B TEIANSEHILE;

(2) "reg” i&EEERAHIL;

(3) ”interrupts” 1&&fEFAEYFIT;

(4) ”"clocks” i&#&ERARIETIEH;

(5) "pinctrl-0” && active RS T8I GPIO BEE;

(6) "pinctrl-1” &% suspend A& TH GPIO ECE;

(7) "phy-mode” GMAC 5 PHY Zjalfg%324£0, @ MII. RMIL. RGMII %;
(8) "tx-delay” tx BH$hEER, tx-delay BUE 0-7, —#4%9 536ps (RR#) ;
(9) "rx-delay ” rx Bf$P3ER, rx-delay BUE 0-31, —14£9 186ps (FZFb) ;
(10) "phy-rst” PHY E1{ifil;

(11) "gmac-powerX” gmac EJEH, RIELFES IS,

(12) "status” BEFEREZIRETR;

Hrh gmac _pins_a, gmac pins a /§ EMAC 5 |HIECEMEE T3 =

IR © HiB2EREROBIRAR. RE—INF 7



N =

Y U1 B W

@LW/MER

MHER: WE

gmac_pins _a: gmac@0 {

pins = "PA@", "PAl1", "PA2", "PA3",
"PA4", "PA5", "PA6", "PA7",
"PA8", "PAl0", "PAll", "PAl2",
"PA13", "PA17", "PA18", "PA28",
"PA29", "PA30", "PA31";

function = "gmac0";

drive-strength = <10>;

}

gmac_pins b: gmac@l {

pins = "PAQ", "PAl", "PA2", "PA3",
"PA4", "PA5", "PA6", "PA7",
"PA8", "PAlO", "PAl1ll", "PA1l2",
"PA13", "PA17", "PA18", "PA28",
"PA29", "PA30", "PA31l";

function = "gpio in";

drive-strength = <10>;

};

(1) ”pins” L= xMII EHA/ GPIO BRY;
(2) “function” pinctrl FZIf function FFF;

(3) ”drive-strength” GPIO EMIHIIREHEES], BIAEE GPIO UMY,

3.2.3 board.dts BEE 7P

3.2.3.1 RGMII #0OfcE

%+F RGMII 0, 4ME RTL8211F PHY # EMAC, {5/ SOC A& EPHY 25M Bi$h, %i%

10Mbps/100Mbps/1000Mbps &,
board.dts ECEBHIINT:

%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";

(0 te8
use_ephy25m=1, & PHY {£f SOC REB EPHY_25M B3§h;

use_ephy25m=0 SHEFRERBEIZESE, KK PHY R{EH SOC M EPHY _25M Bish, FTohk 25M SiFH PHY 1248

3

RGMII 20O FIEHER A A ERIE B8, EEERERE tx-delay f rx-delay SHIRIEHIEEHEERIE.

WRAFRE © BseEREROERAE. RE—TNF
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3.2.3.2 RMII &#OfE

xfF RMIT#0, 5ME RTL8201F PHY Y EMAC, f£MAIME 25M &#k, Z#f 10Mbps/100Mbps
®E,

board.dts EEESEHIA0T:

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

gmacl: eth@®5030000 {
phy-mode = "rmii";
status = "okay";

B W N -

}

TR SOC RE EPHY By EMAC, 25M Bf$hil PWM #RIR{EfH, <5 10Mbps/100Mbps
wE,

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

1 gmacl: eth@®5030000 {

2 phy-mode = "rmii";

3 status = "okay";

4 }

5

6 ac200: ac200 {

7 tv_used = <1>;

8 tv_twi_used = <1>;
9 tv_twidaddr = <165;
10 tv_pwm ch = <5>;
11 status = "okay';
12 }i

(1 35288

&84 SOC &P AC200 $#H3ET EPHY, Fi5@E TWI 5 AC200 #17:&H,

A, XTIREWWEE, JUREAZNISENEIE, &R board.dtse, RAE board.dts
M E B SN ILENEE.

3.3 GMAC JRhE45%4

GMAC IREhr BRI F R drivers/net/ethernet/allwinner BRF:

drivers/net/ethernet/allwinner/

— sunxi-gmac.h // SunxiFAGMACIRENKXfH, BEENT—LE. HBLEMRALED
— sunxi-gmac.c // SunxiFA&GMACIRENHZLMEH
— sunxi_gmac_ops.c // Sunxi¥&GMACIEENENAERECE ARSI

O W N
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4.1 UKXMEE RIS

(1) EEMRIREER

EFEMORES: ifconfig etho
EFEWREAESIT: cat /proc/net/dev
BEEYUPEX: cat /sys/class/net/ethd/speed

(2) TH/XAMSKIRE

FTFMLKIEE: ifconfig eth® up
KHAIMLKILE: ifconfig eth® down

(3) EEEMSKIRE

BOERESIPHIYL: ifconfig eth® 192.168.1.100
BCEMACHINE: ifconfig eth® hwrethern00:11:22:aa:bb:cc
BIASTRERIPMIYE: udhcpe -icethd
PHYZR&IIE T, : ethtool 45 ethO® speed 100 duplex full autoneg on (I%E100MbpsiER, £WI. FEAMH
)

(4) BERNAG<

MR EEE . ping 192.168.1.100

TCPEM M :
Serverig: iperf -s -i 1
Clientis: iperf -¢,192.168.1.100 -i’1 -t 60 -P 4

UDP&EMMIA :
Serverig: iperf -s -u -i 1
Clientis: iperf -c 192.168.1.100 -u -b 106M -i 1 -t 60 -P 4

4.2 UXKMBERHIEFR

4.2.1 BRRHHEFER

(1) #% phy mode FBERT1EH, %0 rgmii. rmii F;
(2) & clk BBBERSIEH, %0 gmac clk. ephy 25m clk;

(3) ¥%& GPIO FEEREIEH, W1 10 EMThEE. WahaEHE;

WRAFRE © BseEREROERAE. RE—TNF
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(4) ¥ZE phy reset BLERTIEM;

(5) @i cat /proc/net/dev T L EE eth0 WA BSITHIENR;

4.2.2 BERBHHEFR

(1) #% phy #t# (vcc-ephy) BEIEE;

(2) 1% phy H#KFEREESR;

4.3 DAKME W@ HE Rz

4.3.1 ifconfig 8<% eth0 TR

AIERIR
17 ifconfig eth0 48X log 58
IFibai
UKMIEIRECE R FTHEFTE GPIO AR
HESRE:
(1) MEXAZEDN log, ¥& gmac IX&h probe BE I,
(2) 3RFE gmac BXRITEN, ESE 32 FTHRIAUKXMEREERSITH;

(3) WME gmac Xz probe X, FEEE 4.2.1 THES log EAUEAKER, ERERER
GPIO HZR&%F

4.3.2 ifconfig ethO up &K

EFEAEN
1T ifconfig ethO up, HIL “Initialize hardware error” & “No phy found” && log
=g
®WREZ ML phy AN 25M BHHEE
HESE:
(1) ¥EHH phy mode BB SREIBERI—;

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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(2)
(3)

& phy HEETIERE;

ESR1MPB 2 EE, FERNE phy AR 25M B4 (ephy25M Z5MEETR) =

BIEE;

43.3 RATEAREEE™

EIEEIE W

ping NEWIRIZE. TACISIRE ip tUtBEEZBAR

[ARRIHT -

—EFREZ tx/rx BERAE

HEDRE:

(1)
(2)
(3)
(4)
(5)
(6)

(7)
13

(8)
(5

9)

¥® ifconfig ethO up BFIEE;

KZE eth0 BEETHASIREN ip Hbdk;

ESBR1LER, BXE2RE, FELAMIA tx/rxIFRERNE,

ETEDSIREY ip i, FIECERES 1P, FXiRIZE EAE ping;
CENIHIZFRE D REIBIER, HEEE],, MiHEA tx BIIERE, T tx BREE,;
RERMISHETINEIZGES, BRI, MIRRA rx BIRIESE, TN rx BERRE,

= tx BRFE, AR tx-delay ZHHNRREZENSE tx BRELRE, NREXRER

= rx BRRE, FIAE rxdelay ZHHNRREEENE rx BRESRE, MKEXHESE

B ERAFESRRENARER, FHRE phy HES5 GPIO MEZEILE;

4.3.4 EXRBE

EIEEIE W

FIEMEZELRRE, 0/ F 300Mbps

HEPE.

(1)

MBERIZEFEFFE CONFIG SLUB DEBUG ON %, &4, NXFALEEE#HTIR;

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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(2) mEBRERR, FRENZRSEEE. HEIR, B8, £% 4.3.3 #1THE;

R
\,\""“ﬂe
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E{E =R

WRAXFAE © 2022 HKiBEERHRHBRAT. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm VBB EEMER. EAEERNTmPHRNEERS
*T’ Fﬂﬂ%ﬂ: ﬂ]ﬂ[ﬁﬁz%ﬂ'\, igﬁﬂﬁ%@ﬁﬁﬁkﬁﬁo

REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,
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