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3.1 HIRINEETTER

3.1.1 AXMEST

UANZ—MEIEMEBEERA, EfE [EEES02.3 hiXHE, &1F 10M. 100M. 1000M #
10G FZMERERLUKW, LAKMTE TCP/IP il kI E N TEFfT.

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 MEZILEERI T EFR.

WA © BSEERERHERAE. RE—TF 3



( Auwiwer
NHEER: W

4 a0 =

M2 B2

P A A

3-2: MK

Lﬁ—ﬁ’ﬂ?ﬂ&@ﬂﬂlﬁﬁ%ﬂ, @it dev queue xmit() &

(2) MAKiK OF: BpNEZEORRHEE-—NATHEANKZRERBENIRENSEE
net_device, ZEMARIRERMNEFSRHHIEE.

MEETDA 4 R

(1) MEWHGERARE:
%%&?E, FiES tlf_rX() S HEo

(3) MLBIKEIRED
AR EN{Eo

_device FREXBURIFREIET (BEFEEH) , WM

(4) MEREFENE: STTRBIEERENRREIESLE, SENSEESMRENERENT,

3.2 BRECETER

3.2.1 menuconfig AtE % FH

XtF longan, AJLAE#E7E longan BIRE R 1T7./build.sh menuconfig;

33F Tina B9IFLE, o LATEIRE R#1T make kernel menuconfig # N\ menuconfig Bt &R
5118
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(1) EEEMSEMNE, WTEFIR.

.config - Linux/armb64 4.9 p Kernel Configuration

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

W Packet socket
= = Packet: 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
=<*> IF _KEY sockets
[ ] PF KEY MIGRATE

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

t

advanced ro

[* B TRIE st
IP: pol
[ 1 . 1P: e‘ua

3-3: WAL E

t multlpath

(2) A%k GMAC Kz, IFEFR.
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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

3-4: GMAC EpfcE

(1 3588

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 > Multifunction device drivers
Multifunction device drivers

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

< > Active-semi ACT8945A

[ 1 AMS AS3711

< = ams AS53722 Power Management IC

[ 1 Analog Devices ADP5520/01 MFD PMIC Core Support

[ 1 “nalogicTech AAT2870

< > Atmel Flexcom (Flexible Serial Communication Unit)

3-5: ACX00 EohEcE

SRFE, ‘@it SUNXI-EPHY &,
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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 <Escs<Esc> to exit,
Search. Legend: [*] built-in [ ] excluded <M> modu
(=)
< > Hisilicon FEMAC MDIO bus controller
< > (Octeon and some ThunderX SO0Cs MDIO buses
< > Allwinner sund4i MDIO interface support

< > Aquantia PHYs
< >  AT80O3X PHYs

3-6: EPHY W&hEc &

3.2.2 BSP i €% menuconfig AL Ei5HH

X4F longan, AJLIEEE longan BIRE R#17./build.sh menuconfig;

33 F Tina BIIFIRS AJLUTEIRE RH1T make kernel menuconfig # N\ menuconfig A &R
Ho

(1) a3% GMAC #1 GMAC X9 MDIO IR5h

anFin L i/ fA B A0 20 Kornal Conficuration

“ConFen =5 s SeArSESan
> Allwinner BSP > Device Drivers > Search (AW GMAC) > Gmac Drivers —

Gmac Drivers
Arrow keys nav e EAter> selects submenus ---> (or empty submenus ----). Highlighted
excludes, <M> mod ize e es. Press <Esc><Esc> to exit, <7?> for Help, </> for Search. Legen

module capable

E*> Allwinner GMAC support
-%- Allwinner GMAC MDIO support

3-7: BSP MiI & GMAC i&

(2) BEFEEAX#EF EMAC X4 IP, 4% EMAC 1 EMAC XA MDIO 3REhH
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~anFan Iamnniwv farmRAd B A0 80 Karnal CAanfFamnratasnan

> Allw?nner BSP > Device Drivers > Search {AW GMAC) > Gmac Drivers > Search (AW EMAC) > Emac Drivers -

Emac Driygre

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

<@> Allwinner EMAC support

-%*- Allwinner EMAC mdio support

3-8: BSP M FF EMAC Ec&

3.2.3 device tree ECE5iEA

linux-4.9 W THECEWN TAR:

gmacO: eth@05020000 {

compatible = "allwinner,sunxi-gmac";

reg = <0x0 0x05020000 O0x0 0x10000>,
<O0x0 0x03000030 0x0 Ox4>;

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” RIFEAMNIEE, BTG EHILE;
(2) "reg” &AM,

(3) ”interrupts” I&&EEARTRT;

(4) "clocks” &#&EFABTH,;

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

(6) ”pinctrl-1” 1&#% suspend K& TH GPIO ECE;

(7) "phy-mode” GMAC 5 PHY Z|a#9#32##0, %0 MII. RMII. RGMII %;

WA © BSEERERHERAE. RE—TF 8
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(8) "tx-delay” tx BY$HZEIR, tx-delay BUE 0-7, —#4%49 536ps (K#D) ;

(9) "rx-delay ” rx BY$p3ER, rx-delay BYE 0-31, —#14£9 186ps (FZ#b) ;

(10) "phy-rst” PHY £,

(11) “gmac-powerX” gmac HEJRH, RIELFEREE;

(12) ”status” BEFEREIZIEET =,

E:

7F linux-5.4 1, GMAC MEES linux-4.9 AZEEELERE, XHEEEXRIME clock WELE

gmacO: eth@4500000 {
compatible = "allwinner,sunxi-gmac";
reg = <0x0 0x04500000 O0x0 0x10000>,

<0x0 0x03000030 Ox0 0x4>;

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 = "rgmii";
use_ephy25m = <15;
tx-delay = <7>;
rx-delay =(<31>;
phy-rst = <&pio PA/14 GPIO ACTIVE LOW>;
gmac-powero;
gmac-powerl;
gmac-power2
status = "disabled";

s

Hrh gmac _pins a, gmac _pins_a /1 GMAC 5| B EREE T =

lixnud.9 HZEENKE N arch/arm64 (32 LF &N arm) /boot/dts/sunxi/xxxx-
pinctrl.dtsi, BAEEIMN TFFIR:
gmac_pins a: gmac@0 {
allwinner,pins = "PIO", "PI1", "PI2", "PI3",
"pI4", "PI5", "PI6", "PI7",
"pI8", "PI9", "PI10", "PI11",
"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",
IAXPRE © HELERZRHBERAE. RE—TINF 9
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"PI4", "PI5", "PI6", "PI7",
‘pI18", "PIO", "PI1lO", "PI1ll",
"pI12", "PI13", "PI14", "PI15",
"PI16";

allwinner, function = "io disabled";

allwinner,muxsel = <7>;

allwinner,drive = <3>;

allwinner,pull = <0>;

};

(1) ”pins” £ xMII EHA/ GPIO BiY;
(2) ”function” pinctrl AZI# function Z#F;
(3) "muxsel” GPIO EMIER, £&%E Spec Xi&TE,
(4) ”drive” GPIO BRIIREHAEST;
(5) "pull” HitH BTIRE
*: FEFEAM pin BEER—H,

linux-5.4 FZEEEMERRE N arch/arm64 (32 i FE&E R arm) /boot/dts/sunxi/xxxx.dtsi, B
NI N5

gmac_pins_a: gmac@0r+{
pins = "PA0", "PAl1l", "PA2",."PA3",
"PA4", "PA5", "PA6", "PA7",
"PA8", "PAl0", "PA1ll", "PAl2",
"PA13", "PA17", "PA18", "PA28",
“PA29", "PA30", "PA31";
function= "gmac0";
drive-strength = <10>;
E

gmac pins b: gmac@l {

pins = "PA@", /PA1", "PA2", "PA3",
"PA4", "PA5", "PA6", "PA7",
"PA8", "PAl0", "PA1ll", "PAl2",
"PA13", "PAl7", "PA18", "PA28",
"PA29", "PA30", "PA31";

function = "gpio in";

drive-strength = <10>;

};

(1) ”pins” L= xMII EHA/ GPIO ERY;

(2) "function” pinctrl %I function &FF;

(3) "drive-strength” GPIO EffVIkEhEES), BAEEE GPIO X1,
54h clk gmacO, clk ephy 25m ABEMEE,

£ linux-4.9 1, &2 H arch/arm64 (32 (iiFEEHN arm) /boot/dts/sunxi/XXXX-clk.dtsi,
BB TR

IR © HiB2EREROBIRAR. RE—INF 10
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clk gmacO® 25m: gmacO 25m {
#clock-cells = <0>;
compatible = "allwinner,periph-clock";
clock-output-names = "gmacO 25m";

}

clk gmacO: gmacO {
#clock-cells = <0>;
compatible = "allwinner,periph-clock";
clock-output-names = "gmac0";

};

3.2.4 BSP HMiIEE device tree BZE %A

3.2.4.1 gmac BEiiA

mdio®: mdio0@4500048 {
compatible = "allwinner,sunxi-mdio";
#address-cells = <1>;
#size-cells = <0>;
reg = <0x0 0x01c50048 0x0 0x8>;
status = "okay";
phy0: ethernet-phy@d {
/* 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>;
18
18

gmacO: gmac0@@1c50000 {
compatible' = "allwinner,sunxi-gmac";
reg = <0x0 0x01c50000 0x0 0x1000>,

<0x0 0x01c20164 0x0 _0x04>;

interrupts = <GIC SPT 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-power@-supply = <&reg aldol>;
gmac-powerl-supply;
gmac-power2-supply;
gmac-power@-vol = <3000000>;
gmac-powerl-vol;
gmac-power2-vol;
status = "okay";

IR © HiB2EREROBIRAR. RE—INF
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l};

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

“compatible” FRIFRAKRILE, BFIRIFIZEHLE,

"reqg” &EHEARIHULE;

“interrupts” R & ERARIHET;

”clocks” & & LRSS,

pinctrl-0” &% active JRETH GPIO ECE;

pinctrl-1”7 i&% suspend A& TH GPIO B E;

”phy-mode” GMAC 5 PHY Zi@#432#0, 31 MIL. RMII. RGMII %&;
"tx-delay” tx BHPZER, tx-delay BUE 0-7, —14%Y 536ps (KZ#D) ;

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

(10) "gmac-powerX” gmac BRI, RIELFRERERE;

(11) ”status” BEEREIZIEETR;

(13) “phy-handle”phy 22{+414f;

(14) phy FHRECE: “reg” FRAE phy #til, “max-speed” FRIE phy FERKEE, “reset-
gpios” FAE phy BB EMMS|H, “reset-assert-us” BEHEMHIKESE, “reset-deassert-
us” BHEfihiEeTE,

3.2.

4.2 emac EdEiREA

};

mdiol: mdiol@1cOb080O

emacO: emac0@1cObBOO {

compatible = "allwinner,sun4i-mdio";
#address-cells = <1>;

#size-cells = <0>;

reg = <0x0 0x01cObO8O O0x0 Ox14>;

status = "okay";

phyl: ethernet-phy@l {
reg = <1>;

b

compatible = "allwinner,sunxi-emac";

reg = <0x0 0x01cObOOO O0x0 OxOcOOO>;

interrupts = <GIC SPI 55 IRQ TYPE LEVEL HIGH>;
interrupt-names = "emacirq";

clocks = <&ccu CLK BUS EMAC>;

clock-names = "emac";

resets = <&ccu RST_BUS_EMAC>;

pinctrl-names = "default";

IR © HiB2EREROBIRAR. RE—INF 12
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pinctrl-0 = <&emac_pins_a>;
phy-rst = <&pio PH 27 1 1 1 0>;
status = "okay";

phy-handle = <&phyl>;

status = "disabled";

(1) "compatible” RIFEAMNIEE, BTG EHILIE;
(2) "reg” I&EFFERAYMIL;

(3) ”interrupts” &% BIHET;

(4) ”"clocks” i&#&ERRIETEH;

(5) ”pinctrl-0” i&%& active K& TH GPIO &,

(6) “phy-rst” PHY E1iufl;

(7) “phy-handle”phy 2:{4a)H;

(8) phy FT=ECE: “reg” XRIE phy b,

3.2.5 AW E#ll PHY

AW #B53 SOC &R AC200# AC300, | i1 AC200 1 AC300 N&EIX &R T EPHY

3.2.5.1 AC200

ARM @i TWL 5 AC200 #1T#@H/ 18 EPHY #%afk, 7AfF MAC & MDIO S4&=EiAh1A
EPHY, PWM RS H—AEE25M BI$h4s EPHY,

AC200 ZAHEENT,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13
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El

IRHEPHY 25MATED
—
\ - BT MDIOEZRIHaJEPHY

socC

A200

2

3-9: AC200 HEE]

3.2.5.2 AC300

R®

AC300 E&FIEEY

SOC

ITMDIOREZT]

BALKAC300 A300

a
>

1BITMDIORZLIIRIEPHY

~Hl-TT

3-10: AC300 tEH
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3.2.6 board.dts B2 & %P

3.2.6.1 RGMII #E#OfE

S+F RGMII ¥, 9ME RTL8211F PHY By GMAC, {8 SOC SR EPHY 25M BYfh, X%
¥ 10Mbps/100Mbps/1000Mbps EZE,

board.dts E2EeHa0T:

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

gmacO: eth@050200004
phy-mode = "rgmii";
use_ephy25m = <1>;
tx-delay = <7>;
rx-delay = <0>;
status = "okay";

};

(0 388
use_ephy25m=1, & PHY @ SOC REB EPHY_25M B3§d;
use_ephy25m=0 SHEFRERBIZSE, KK PHY R{EH SOC M8 EPHY 25M Bish, THhik 25M SR PHY i2{ied
3
RGMII O3B SN SRR MMM ER L B™IE, ELiBERERZE tx-delay #l rx-delay SHREHIBERIVERE,

3.2.6.2 RMU #0OfE

3F RMII 0, M RTL8201F PHY 8 GMAC, EASME 25M Si1F, %1% 10Mbps/100Mbps
EE,

board.dts E2ESefIwT:

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

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

};

FEA SOC RE EPHY Y GMAC, 25M BY$hE PWM RIR{EH, %5 10Mbps/100Mbps
®E,

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

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

};

IR © HiB2EREROBIRAR. RE—INF 15
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ac200: ac200 {
tv_used = <1>;
tv_twi used = <1>;
tv_twi addr = <16>;
tv_pwm ch = <5>;
status = "okay";

};

(1 3588
L SOC MEP AC200 13T EPHY, &3 TWI 5 AC200 #17i&ifl, {8 EPHY Miatk, #ARR MAC i&id MDIO B4R
ihial EPHY, B SOC RIS AC300 37T EPHY, &3 MAC {5418 MIDO S45 AC300 i#17:&15, B EPHY ik
1, #AF MAC R#FIB MDIO 34 %ifinl EPHY

B, XTIREWNEE, TURERNZNIKEWNEE, HERE board.dtse RAiI board.dts
Nl ESBERNZINREWMEE,

3.3 GMAC B4

GMAC IRzhrECH I F M1 drivers/net/ethernet/allwinner BRF:

drivers/net/ethernet/allwinner/

— sunxi-gmac.h // SunxiFAGMACIRENLXfF, BEENX Tk, HiBEHkAEEO
F— sunxi-gmac.c // SunxiF&GMACIREHIZ ML
F— sunxi_gmac_ops.c //<Sunxi¥&GMACIRENE N AREREL BfAEMdrivers/net/ethernet/allwinner/

3.4 BSP I GEEIRISZE T

GMAC IRehRAE Fosp/drivers/gnacE R T

F— Kconfig
— Makefile

— sunxi-gmac.c //GMACEREN 1A
L— sunxi-mdio.c //GMACS$RZMDI03RTH S

EMAC IRzhjEE i Fbsp/drivers/gmacB R T

— Kconfig
— Makefile

— sun4i-emac.c //EMACIREH1RES
L— sundi-mdio.c / /EMAC$ RZMDI03E5h S
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4.1 LIRKWEREXGn<

(1) EEMRIREER

EEMORS: ifconfig etho
EEWLEST: cat /proc/net/dev
EELHFIEZE: cat /sys/class/net/eth0/speed

(2) $IH/KXAMBIRE

FIFFMLEI&E: ifconfig ethO 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) BRAMXBE<L

Wiig&EEE: ping 192.168.1.100

TCPEM M :
Serveris: iperf -s -i'l
Clientis: iperf -c 192.168.1.100 -i 1 -t 60 -P 4

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 BERRHHEFER

(1) ¥% phy mode FEERELIEH, W rgmii. rmii F;

(2) KE clk BBEREIEM, 0 gmac clk. ephy 25m clk;

WRAFRE © BseEREROERAE. RE—TNF
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(3) & GPIO ELERTIEM, 9110 EMRTHEE. RahEENE,;
(4) 1% phy reset BEEERTIEM;

(5) @it cat /proc/net/dev T L EE eth0 WA BFITHIE -

4.2.2 BREHFHEFE

(1) ¥% phy #H (vcc-ephy) BEIERE;

(2) ¥F phy H#HREZERIER,.

4.3 LAKME W EHERIZ

4.3.1 ifconfig #3< 7T ethO T2

EFEAE N
BT ifconfig eth0 AR log {5
RS :
UXMIRRECE RFTF 77 7E GPIO AR
HEPR:
(1) MBEYAZBEN log, & gmac JXE) probe B&EKI;
(2) 3IRFE gmacHRITED, ESE 3.2 THRIAUKAMEREE RS,

(3) ¥R gmac IXzf probe KW, BEEE 4.2.1 THES log ENEKERR, EREERR
GPIO HXRFE

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 REZHLS phy FHAR 25M RHHRE

HESE.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 18



@LWIMIER
g MXHEER: WE

(1)
(2)

(3)
&IE

EIH phy mode ELESHRKIER—E;
W& phy HEBEREIERE,

EYR1NPE 2 EE, FERKE phy AN 25M B# (ephy25M SMERIR) =

At

o

4.3.3 METBRANEEG™

IR

ping FEXIHIZE. TECISIRE ip it HBEEZBMAR

Bl

—RREAR tx/rx BERTE

HEDRE:

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

(7)
13

(8)
13

(9)

¥® ifconfig ethO up BEIEF;

1E ethO REETHASIREN ip Hudlk;

ESR1EE, BPR 2 RE, FEELWMIA tx/rx R ERTRE;

ETEDNSIREN ip #itk, AIECERS [P, WX iKIEE EAE ping;
KENHIZEETWEIEURE, ZhEE, MR tx BRES, TN tx BEEE;
REARMISEESTWIEUEE, B, MR rx BRIEE, BN rx BERE,;

= tx BREE, AAE tx-delay ZHHNRREENE tx BRELRE, REXHER

/

& rx BREE, JBFE rx-delay SHIWRREELSE x BRESTFE, WRIEXES

B ERRFESRRENABR, FHRE phy S5 GPIO MERSILE.

IR

FIEMBELRME, 20/)F 300Mbps

HESE:
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(1) ERZETLHFE CONFIG SLUB DEBUG ON %, &A, NXALEREEHTIIE;

(2) mEFERERR, FRENEZESEEE. HEIR, 58, % 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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