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D1 Linux-5.4 drivers/net/ethernet/allwinner/*
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& 2-1: BIKRIAEXARIENE

AE ARFRI A

SUNXI Allwinner —%%! SOC BE&F&

MAC Media Access Control, JE#&ifiREHI#Y

EMAC BIJKUKMIEHIZS

GMAC FIKLAKMIEHIZS

PHY YRk 25

MII Media Independent Interface, $E#FIMi7EO, & MAC 5 PHY zZ[aliE0
RMII BN

RGMII @ TFIRE AN
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3.1 BRIRINEES 4R

3.1.1 AXMfE 7T

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

b 2

ez

4] 2%

& 3-1: LIKXM7E TCP/IP iR E

UAXMS TCP/IP thilikavipiEz (L1) M#dEERE (L2) X, HAhiEEREaEZEE
BiEH (LLC) FMEAinEES (MAC) F&o

3.1.2 MAILEIELR

Linux WZH RIS EESR T EFFR:
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MEETDN 4R

3-2: W%ini

: ﬁhﬁe R —mIIEE W A EO, @it dev queue xmit() &
. IR

(2) WK% AF: EMMNEZEORREE—NRATERNEILEEEMENIRENS K
net_device, i EBIRERIEHRERBNEES,;

(1) MR
IR, FES

(3) MLIZEIREE:
B AR BHYE;

et_device HE X BUIRIEREIETT (BEFREH) , BWIEMHT

(4) MFZREFENE: TREIEERENRRAIESSE, SENZERRMRENEEEN.

3.2 BERECETAR

3.2.1 menuconfig E2& 5 EH

# N SDK iREH, 1T make kernel menuconfig #NEERE, RUTSEIRE:

(1) EEEMKHNER, WTERR:
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.config - Linux/riscv 5.4.61 Kernel Configuration

= Networking support = Networking options
Networking options
Arrow keys navigate the menu. <Enter> selects submenus ---> (or er
----). Highlighted letters are hotkeys. Pressing <Y> includes, =l
modularizes features. Press <Esc»<Esc> to exit, <?> for Help, </>
Legend: [*] built-in [ ] excluded <M> module < > module capable

<@~ Packet socket

<*>  Packet: sockets monitoring interface

<*> |nix domain sockets

<*>  |INIX: socket monitoring interface

< > Transport Layer Security support

< > Transformation user configuration interface
< > PF_KEY sockets

[*] TCP/IP networking

[*1 IP: multicasting

[*1 IP: advanced router

[*] FIB TRIE statistics

[*] IP: policy routing

[ 1] TP: equal cost multipath @
[ 1] IP: verbose route monitoring

[ 1 IP: kernel level autoconfigurati@‘

3-3: WAL E

(2) @k GMAC &), S0 TFEFfR:

dnux/riscv 5.4.61 Kernel Configuration

.config - 5 5
rivers

> Device work device support > Ethernet drive
Ethernet driver support

svigate the menu. <Enter> selects submenu
letters are hotkeys. Pressing <Y=
Press <Esc><Esc> to exit, <?> f

[ ] excluded <=M> module < > mo

Arrow keys n

--- Ethernet driver support
[*] Alacritech devices

[*] Allwinner devices
i 1 nne A nnort

Allwinner GMAC

ernet MAC support

[#*] ‘mazon Devices
[*] sQuantia devices
[*] ARC devices

3-4: GMAC F=picE
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3.2.2 device tree BC& % FE

7 device tree Xt GMAC 5428 HTHE,
WNTFFR:

gmacO: eth@4500000 {

};

compatible = "allwinner, sunxi-gmac";
reg = <0x0 0x04500000 O0x0 0x10000>,
<O0x0 0x03000030 0x0 Ox4>;
interrupts-extended = <&plicO® 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;

tx-delay = <7>;

rx-delay = <31>;

phy-rst;

gmac-powero;
gmac-powerl;
gmac-power2;
status = "disabled";

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

“compatible” FRIFR#EYILE, BT R EHLE,

"reg” & 1E AL,

”interrupts-extended” i&&EARIFET;

”clocks” & & ERBIAFh;

pinctrl-0” & active SRS TH GPIO ECHE;

”pinctrl-1” 1&% suspend K& TH GPIO B E;

"phy-mode” GMAC 5 PHY Zi@f9432#00, 41 MII. RMIL. RGMII %;
"tx-delay” tx BY#hEER, tx-delay BYfE 0-7, —#449 536ps (K#)) ;

"rx-delay ” rx BYSHEIR, rx-delay BR{E 0-31, —14%9 186ps (K#)) ;

(10) ”phy-rst” PHY S1{ifil;

(11) "gmac-powerX” gmac EBJEHI, RIBSLIFEREE;

(12) ”status” EEFREZIEET=;
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3.2.3 board.dts B &% H

3.2.3.1 RGMII #OfE

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

board.dts EEESEHIWNT:

%12 device/config/chips/{IC}/configs/{BOARD }/linux-5.4/board.dts

&gmacO {

phy-mode = "rgmii";
use_ephy25m = <1>;
pinctrl-0 = <&gmac pins_a>;
pinctrl-1 = <&gmac_pins b>;
pinctrl-names = "default", "sleep";
phy-rst = <&pio PE 16 GPIO ACTIVE HIGH>;
tx-delay = <4>; /* 2 ~ 4 */
rx-delay = <0>;
status = "okay";

g

[0 388
use_ephy25m=1, {5 PHY {£f SOC Wi} EPHY_25M Bi$h;
use_ephy25m=0 SHEXREREIZEE, KK PHY FEH SOC A8 EPHY 25M Bith, FTohx 25M SiFH PHY 12{ied
3
RGMII 30133 B ERF1 SRR AL MMM R EL B TAS , BB R R EIRE tx-delay f rx-delay SHIREHREEIRAVERY,

GMACO pinctrl EZEWTF:

gmac_pins a: gmac@0 {
pins = “REO", "PE1", "PE2", YPE3",
“PE4", "PE5", "PE6"g "PE7",
"PE8",, "PE9", "PE10", "PE1l1l",
"PEI2%,“PE13™, "PE14", "PE15";
function = "gmac0";
drive-strength = <10>;
g

gmac_pins b: gmac@l {
pins = "PEG", "PE1", "PE2", "PE3",
"PE4", "PE5", "PE6", "PE7",
"PE8", "PE9", "PE10", "PE1ll",
"PE12", "PE13", "PE14", "PE1l5";
function = "gpio in";

};

(1) "pins” RREAB GPIO EH;
(2) “function” ®RERINEE;

(3) "drive-strength” &~ GPIO ERIIXEHEEST;

WA © BSEERERHERAE. RE—TF 7
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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:

&gmacO {
phy-mode = "rmii";
use_ephy25m = <1>;
pinctrl-0 = <&gmac_pins_a>;
pinctrl-1 = <&gmac_pins b>;

pinctrl-names = "default", "sleep";
phy-rst = <&pio PE 16 GPIO ACTIVE HIGH>;
status = "okay";

};

GMACO pinctr] BEcEI0TF:

gmac_pins _a: gmac@0 {
pins = "PEO", "PE1", "PE2", "PE3",
"PE4", "PE5", "PE6", "PE7",
"PE8", "PE9";
function = "gmac0";
drive-strength = <105;

};

gmac_pins b: gmac@l {
pins = "PE@", "PEl1l, “PE2", "PE3",
“PE4", "PE5F", "PE6", "PEZ",
“PE8", "PE9;
function = "gpio in";
}i

3.3 GMAC RS Z5#s

GMAC IREhrI RSl FR#% drivers/net/ethernet/allwinner B TF:

drivers/net/ethernet/allwinner/

F— sunxi-gmac.h // SunxiF&GMACIKGHA M, BEENT R, HiBEHRNHED
— sunxi-gmac.c // SunxiF&GMACIKENIZ MRS
— sunxi_gmac_ops.c // Sunxi¥&GMACIRENENAIERECE(RSZIT

WA © BSEERERHERAE. RE—TF 8
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4.1 UKXMEE RIS

(1) EEMKIRERES

EEMORS: ifconfig etho
EEWKREAESIT: cat /proc/net/dev
BEEYUFER: cat /sys/class/net/eth0/speed

(2) TH/RAMEIRE

FIFFMLEIEE: ifconfig eth® up
XHAIMLEIEE: ifconfig eth® down

(3) EEEMSKIRE

ECERSIPHILE: ifconfig eth0_192+168.1.100

BOEMACHINE: ifconfig eth@® hw ether 00:11:22:aat:bb:cc

EASTREXIPHItE: udhcpcs=i ethO

PHYSRHI#ET: ethtoold -s ethO speed 100<duplex full autoneg on (I&E100MbpsiEZE, £WI. FZEMH
&)

(4) BERNRaG<

MR I EEE . ping 192.168.1.100

EEENIRE, FHiAGEiperfTA:
make menuconfig =->Network --> <*> iperf

TCPEMMIA:
Serveris: iperf -s -i 1
Clientis: iperf -c 192.168.1.100 -i 1 -t 60 -P 4

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

4.2 YUXKMBERHEFER

4.2.1 ERANGHEFR

(1) ¥% phy mode EBERT1EH, #0 rgmii. rmii F;

WRAFRE © BseEREROERAE. RE—TNF 9
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(2) 1% clk EEERSIEH, 90 gmac clk. ephy 25m clk;

(3) % GPIO RCERTIEH, W10 ERIhEE. WaIkeH%,;
(4) #&% phy reset BLBEHIEH;

(5) @& cat /proc/net/dev B8$EEF eth0 WA BLKITHER;

4.2.2 BEREGHEFR

(1) ¥% phy #tH (vcc-ephy) BEIERE;

(2) ¥FE phy RH#RZERIER;

4.3 YUXKME R BEHERZE

4.3.1 ifconfig @< ethO TT=

IR :
BT ifconfig eth0 AR log {52
IR S3H :
UXMIRIREEERFTF S 777E GPIO A
HESE:
(1) MEYAZBEN log, & gmac JXE) probe B&EI;
(2) WRFE gmac EXITEH, ESE 3.2 BHIAUKXMEANEERTITH;

(3) WR gmac X5 probe KW, BEEE 4.2.1 THES log EMNEAKERR, ERREAZ
GPIO HZ=RE&E

4.3.2 ifconfig ethO up kK

CIJE
17 ifconfig ethO up, HIN “Initialize hardware error” 5 “No phy found” & log
BIf=bay i

RREZME phy R 25M BHRE

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10



@LWIMIER
g MXHEER: WE

HESE.

(1) ¥EHH phy mode BB SREE R—3;
(2) #%E phy HERTEE;

(3) ELR 1 MPE 2 EF, FEXKNE phy AR 25M B4 (ephy25M S EEIR) =2
BIEE;

4.3.3 METEAMEE QT

AR :
ping FENIHIEE. TENSIRE ip HUHBEEEMER
IFba)i
—RIRER tx/rx BERTE
HESE:
(1) #¥% ifconfig ethO up BEIEE;
(2) ¥FE ethO BERTNASIREN ip Hudt;
(3) BEFR1EE, BFSE2RE, FEEFHIA tx/rx BFEETE;
(4) BIENDIRE ip ik, AIEEEFS IP, MXiHEEEME ping;
(5) KMENHEFAEDTWIEEREE, SR, WA tx BRER, BN tx BREE;
(6) MEARMISHAETWEIZUER, B, WA rx BRIEE, T rx BERRE;

(7) & tx BIRR'SH, Bl tx-delay BHAWNBREERT tx BRESTRE, WRIEXHESS
%

(8) & rx BRRE, HJFE rx-delay SHFIWRREENE rx BREETFE, MRIEXESE
5

(9)

ITHE

23 EAHES RN ARER, FHE phy #E5 GPIO MEESLE;

4.3.4 FEXREE

AR

FIEMEEFLRME, 0/)\F 300Mbps

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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HESRE:

(1) 1EANZELHE CONFIG_SLUB_DEBUG ON &, &H, NXHALREHEHITIL,

(2) wRiEMRERR, BRENKEEEEE. BEIUKR, 8, &% 4.3.3 #1THE;

R
\‘\“"“ﬂe
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AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
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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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