< Avuwiner

Linux EMAC
FRigr

hRZsS: 1.2
A% HBHE: 2021.8.16



@LWIIWER

MHER: WE

hRZs A sE
Rz = HEA BHEITA AEHR
1.0 2020.6.20 AWA1637 Initial Version
1.1 2021.5.10 AWA1637 70 R528 1BA
1.2 2021.8.16 70 AC200 AC300 i5EA

WRINFE © HRB2ERRRNERAR. RE—IF



@LWIMIER
i B W

H =
1 #A 1
1.1 BBEB . . . e 1
1.2 EESERE . . . . e 1
1.3 BERAR . . e 1
2 HXRENR 2
3 BERNE 3
3.1 BRINBENLE . . . . . e 3
3.1.1 BUKRRIEIY . . 3
3.1.2 MEIGEEZR . . . . . e 3
3.2 BREEENE . . . . . e 4
3.2.1 menuconfig BEE&EWEA . . . ... ... ... ... ... 4
3.2.2 devicetree BBEIRRE . . . . . . . ... 7
3.2.3 AWESIPHY . . . . . o e O e 10
3.2.3.1 AC200 . . . . . . . . . e 10
3.2.3.2 AC300 . . . . . . . A 11
3.2.4 board.dts BBEiXBA . . . . . . . . ... e 12
3241 RGMII#OBE . . . ... . & . 0 e . 12
3242 BMITHOERE . . . . . 0 0 L e 12
33 GMACREBAM . . . ... ... .a . 0hb 13
4 KXRERRIRFE 14
4.1 BAMBRBERSS o . 14
4.2 DUIKRMBEHEFER . . . . e 14
421 BAREHEFE ... /. 14
422%%@#%*%& ............................... 15
4.3 DUIKRMBIREIREHIERIZE . . 15
4.3.1 ifconﬁg T ethO TR . . . . . . 15
4.3.2 ifconfigethOup &M . . . .. ... ... ... . ... 15
4.3.3 B RBEIHMEERE™ . . o o o o e 16
4.3.4 BEEREE . .. 16

WRAFRE © BseEREROERAE. RE—TNF ii



@LWIMIER

MHER: WE

EE

3-1 LAKRI7E TCP/IP tEERHFRIMIE . . . . . . . .o 3
3-2 MIEIREIELR . . . . o 4
3-3 MEMIARERE . . . . . . . 5
3-4 GMACIRTIECE . . . . . . . . o e e 6
3-5 ACXO00 FETHECE . . . . . . o o e 6
3-6 EPHY IRGHECE . . . . . . . o e 7
3-7 AC200 1EE] . . . . . . . o e 11
3-8 AC300 EE] . . . . . . . e 11

WIRFTE © HBLERHERHERAT, RE—IF i



@LWIMIER
g MXHEER: WE

1.1 REER

IMBURPIRRECERIFIR TR, AUKMIRR ZRHEE,

1.2 EAE

\Nv.,
]

® 1-1: AR

FEn B FR SVEATEN IREh 1

eEFRE M Linux-4.9 & drivers/net/ethernet/allwinner/*
R329 Linux-4.9 drivers/net/ethernet/allwinner/*
R528 Linux-5.4 drivers/net/ethernet/allwinner/*

1.3 fHXAR

IAKPIEIRFT R/ 43R N Ro
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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

P A A

3-2: W%ini

: ﬁlhk RE—EHIEEWAZO, #id dev queue xmit() &
. IR

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

MEETDN 4R

(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

fF longan, Linux-4.9 B9IFIRE, #HANAZIRE R, #1117 make ARCH=arm menuconfig
(64 iIF&#TT make ARCH=arm64 menuconfig) #FANEEFXRE, KUTTEBEE, 3t
F longan, Linux-5.4 BIFiE, "JLAEIETE longan AR B R#M1T./build.sh menuconfig; X¥
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F Tina B9IF1E, AJLATEIR B R#1T make kernel menuconfig # X\ menuconfig At &R .
(1) BREMSEHNE, NTEFMR:

.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

<> Packet socket

= » [Macket: sockets monitoring interface

=*> [Inix domain sockets

=*=  [INIX: socket monitoring interface

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

[ 1 Transformation sub policy suppnrt@§
[ ]
[ ]

Transformation migrate database
Transformation statistics “

<*> PF_KEY sockets e

[ 1 PF_KEY MIGRATE
1 cost multipath

TCP/IP networking
3-3f MEMINIRECE

(2) @k GMAC IRz, S0 TFEFfR:
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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

AfE, @3% SUNXI-EPHY IKzh:
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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

) 5
< = Aguantia PHYs
= = AT8O3X PHYs

3-6: EPHY W&hEc &

3.2.2 device tree ECE15iEA

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

Drivers for Allwinnertech EPH

£ device tree 13 GMAC £#HIg5#H1TEE, — 1 GMAC FHI2E8XT N —1 GMAC K& Ho
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 RNZ FEEEE W REn:

gmacO: eth@®5020000 {
compatiblen= "allwinner, synxi-gmac";
reg = <0x0 0x05020000-0x0 0x10000>,
<0x0 0x03000030 Ox0 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";

};
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(1) ”"compatible” RIEEANIKE, BFIRIFIREHILE;

(2) "reg” iI&EERRIML;

(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 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 S1{ifil;

(11) “gmac-powerX” gmac FiRHI, RIELFFEREE;

(12) "status” BEFREZIGETR;

£ 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 5§ EMAC B35 |HIECBMEE T =

lixnu4d.9 FZEEM KRN arch/arm64 (32 {iIFE AN arm) /boot/dts/sunxi/xxxx-
pinctrl.dtsi, R&AEENTFIR:
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gmac_pins _a: gmac@0 {

allwinner,pins = "PIO", "PI1", "PI2", "PI3",
"PI4", "PI5", "PI6", "PI7",
"pI8", "PI9", "PI10", "PI1ll",
"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>;

};

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

linux-5.4 FZEEE AR N arch/arm64 (32 {IFEEH arm) /boot/dts/sunxi/xxxx.dtsi, &
AU TFERR:

gmac_pins a: gmac@0 {

pins = "PAO", "PA1", "PA2", "PA3",
"PA4", "PA5", "PAG6", "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>;
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(1) ”pins” &&= xMII A/ GPIO &/;

(2) ”function” pinctrl %8 function &;

(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 &id TWI 5.AC200 #1T@, 18 EPHY #ta1t, SAFF MAC &t MDIO R4 2140
EPHY, PWM RRIBH="SRE 25M BS$h45 EPHY,

AC200 Z{FEEWT:

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10
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El

IRHEPHY 25MATED
—
\ - BT MDIOEZRIHaJEPHY

socC

A200

2

3-7: AC200 HEE]

3.2.3.2 AC300

R®

AC300 E&FIEEY

SOC

ITMDIOREZT]

BALKAC300 A300

a
>

1BITMDIORZLIIRIEPHY

~Hl-TT

3-8: AC300 tEE
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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";

N O U

(0 368
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 EOfE

3F RMII 0, M RTL8201F PHY # EMAC, EMMNE 25M &R, %3 10Mbps/100Mbps
EE,

board.dts E2E5efIa0 T :

%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 © HiB2EREROBIRAR. RE—INF 12
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};

ac200: ac200 {
tv_used = <1>;
tv_twi used = <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, FJURERRNISENEE, &R board.dtse RAE board.dts

WEE S BERNZIRENEE.

3.3 GMAC JRrE4EH

GMAC IREpHI R AL FR#% drivers/net/ethernet/allwinnet HHEF:

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
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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 L EEF eth0 WA BLHITHIENR;

4.2.2 BREHFHEFE

(1) ¥% phy #H (vcc-ephy) BEIERE;

(2) 1% phy KR SESR;

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 X5 probe KW, BESE 4.2.1 THES log EMNEKERR, EREAR
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 15
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(1)
(2)

(3)
&IE

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

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

At

B

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 ERAFESRRENARR, FHRE phy fES5 GPIO MEREILE;

IR

FIEMBELRME, 20/)F 300Mbps

HESE:

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 16
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(1) ERZETLHFE CONFIG SLUB DEBUG ON %, &A, NXALEREEHTIIE;

(2) mEFEPRERR, FRENZRSEEE. HENKR, 58, $% 4.3.3 #1THE;

R
\‘\“’“‘ﬂe
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E{E =R

WRAXFAE © 2021 HKiEEERHRHDBRATE. 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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