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REhE

ARt AR E X IR ECIE EEEIE GMAC #1 PHY, Hrh PHY IREh—AR{EFER PHY K5,
NRBEEBYSFHETFes, 1BFEAXNNAY PHY &5, {SFBERTE drivers/net/phy, 54k,
RK322x/RK3328 EesG— MBIk PHY 5K,

e Linux3.10 GMAC IK=EH{XAS driver/net/ethernet/rockchip/gmac/*
o HEMW#Z GMAC IKEHEE, BF3.10 INZIRA, GMAC KRB E

drivers/net/ethernet/stmicro/stmmac/*
e RK IEB EPHY IKEXES drivers/net/phy/rockchip.c

DTS

DTS YECE S % Documentation/devicetree/bindings/net/rockchip-dwmac.txt
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gmac: ethernet@ff290000 {

e

compatible = "rockchip,rk3288-gmac";

reg = <0xff290000 0x10000>;

interrupts = <GIC_SPI 27 IRQ_TYPE_LEVEL_HIGH>;

interrupt-names = "macirq";

rockchip,grf = <&grf>;

clocks = <&cru SCLK_MAC>,
<&cru SCLK_MAC_RX>, <&cru SCLK_MAC_TX>,
<&cru SCLK_MACREF>, <&cru SCLK_MACREF_OUT>,
<&cru ACLK_GMAC>, <&cru PCLK_GMAC>;

clock-names = "stmmaceth",
"mac_clk_rx", "mac_clk_tx",
"clk_mac_ref", "clk_mac_refout",
"aclk_mac", "pclk_mac";

phy-mode = "rgmii";

pinctrl-names = "default";

pinctr1-0 = <&rgmii_pins /*&rmii_pins*/>;

clock_in_out = "input";

snps,reset-gpio = <&gpio4 7 0>;
snps,reset-active-Tow;
snps,reset-delays-us = <0 10000 1000000>;

assigned-clocks = <&cru SCLK_MAC>;
assigned-clock-parents = <&ext_gmac>;
tx_delay = <0x30>;

rx_delay = <0x10>;

status = "ok";

B EFEX IS BLAT/LHS:

phy-mode: FE4379 RMII 1 RGMII 18

snps,reset-gpio: PHY AYRE{4ERHH

snps,reset-delays-us: PHY SR, =MJEIDEIZFRS PHY BIREMBRNSEMNF, FH
B PHY NSRRI FEA—1FRY, JNERE snpsreset-active-low B, UFRF=NEESBIFRSR
Reset pin fiifiiis, AUE, BAISAIEIRE, WRE snpsreset-active-high Bit, Nk
phy-supply: N8 PHY BIEBEREMS, AJLARRE; &N, FEEEXINAT regulator
HECE: BSEANNE=ET

pinctrl: RGMII F1 RMII X FECEA—HE, BIMIFIEFA, NRZH LA pin i, %
pin BEREEEE—ARBEA—HFAY, FIa0 RMIIEZLT ref_clock pin flgHarehes, RapaERs
BEEX

tx_delay/rx_delay: RGMII & TEHEEEEZEMY, BSEAXAI RGMII Delayline 55/\&T

EARECH THAEEREENRSZ, BEE BRI DY
{Rockchip_Developer_Guide_Linux_GMAC_Mode_Configuration_CN.pdf)

PHY STF RS

IERMt TS EFRREN, BRIERRRZRA EEEMEZO.

12!

/sys/bus/mdio_bus/devices/stmmac-0:00, Ee stmmac-0:00 FR73x PHY iR 0,

Linux 3.10
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/sys/bus/mdio_bus/devices/stmmac-0:00/phy_reg
/sys/bus/mdio_bus/devices/stmmac-0:00/phy_regvalue

e 5
BN, 4% Regd B Oxabcd

echo 0x00 > /sys/bus/mdio_bus/devices/stmmac-0:00/phy_reg
echo Oxabcd > /sys/bus/mdio_bus/devices/stmmac-0:00/phy_regvalue

15

® X

54N, EEY RegO &

echo 0x00 > /sys/bus/mdio_bus/devices/stmmac-0:00/phy_reg
cat /sys/bus/mdio_bus/devices/stmmac-0:00/phy_regvalue

HERE

/sys/bus/mdio_bus/devices/stmmac-0:00/phy_registers

e 5
kN, 4% Regd B Oxabcd

echo 0x00 Oxabcd > /sys/bus/mdio_bus/devices/stmmac-0:00/phy_registers

° i

cat /sys/bus/mdio_bus/devices/stmmac-0:00/phy_registers

HHSRIEA 0-31 MATEHEE, FATIEENMEFEE,
MAC btk

BEIRS MAC HBUEAOISEENCRRR R, L5c(EA DTB BEEAY MAC itBliE (uboot tBEeBAN) , ZREREE
IDB HfY MAC itilit, EZIRFEHINE, R, EARFEERERE, NEEREMENAARIMIE (B
BFH MAC itB3tS35K,) . £ RK3399, RK3328/RK3228H RLAGHRIMRAS, MWHEIHITT=E:
Se(FFARESTE IDB B vendor Storage FH9 MAC iblit, FHizitFEiiie, WER, BEATEERE
RS, WBENERL MAC HELHRFZR Vendor DX pHER, EFSRIKEH REFASERK.

MAC it E TEE%& Y (Rockchip_User_Guide_RKDevinfoWriteTool_CN.pdf) ,
3,
[BIEAR;E

EFRUAEES MAC #1 PHY FIFEIER, BiAajs%
{Rockchip_Developer_Guide_Linux_GMAC_RGMII_Delayline_CN.pdf) M#4EM@E, XI phy_lb #0
mac_lb T mAIER.

RGMII Delayline
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RGMII EORMET tx #1 rx BY delayline, FBFVEZE RGMII BYFF, SMAIZREXEIEARY RGMII Delayline, &
2%E& 1 (Rockchip_Developer_Guide_Linux_GMAC_RGMII_Delayline_CN.pdf) ,

LED T

PHY 5& BRI LED =4, TmEE RK3228 1 RK3328 EE@EMY macphy, EHB4HME PHY i5&8EH
datasheet, TEE RK3228 ] RK3328 LED fit& :

e RK3228: ZEEFJ F4MNT kernel_4.4_rk322x_phy_led_control.patch,
e RK3328: B\BIECE dts £AYiomux, BIENED rx # link =% led, NIECE EXIRIAY pinctrl,

phy: phy@0 {
compatible = "ethernet-phy-id1234.d400", "ethernet-phy-ieee802.3-c22";
reg = <0>;
clocks = <&cru SCLK_MAC2PHY_OUT>;
resets = <&cru SRST_MACPHY>;
pinctrl-names = "default";
pinctr1-0 = <&fephyled_rxml &fephyled_1inkml>;
phy-is-integrated;

WOL

Wake On Lan 188, X3F81 PHY RinEENHFRES Y. BRRIGHT, 887
RTL8211E/F, RTL8201F,

MAC To MAC Bi%
2E Y (Rockchip_Developer_Guide_Linux_MAC_TO_MAC_CN.pdf) .
Jumbo Frame

M RV1126/1109 & FHIASZHF Junbro Frame 9K, FTEZIMIXMLEE MTU ECERY 9000, LATENIKLS
5.

<pre>[root@Puma:/]# ping -s 9000 192.168.1.100

PING 192.168.1.100 (192.168.1.100) 9000(9028) bytes of data.
9008 bytes from 192.168.1.100: icmp_seq=1 tt1=64 time=0.784 ms
9008 bytes from 192.168.1.100: icmp_seq=2 ttl1=64 time=0.675 ms
9008 bytes from 192.168.1.100: icmp_seq=3 ttl1=64 time=0.666 ms
9008 bytes from 192.168.1.100: icmp_seq=4 tt1=64 time=0.656 ms
9008 bytes from 192.168.1.100: icmp_seq=5 ttl1=64 time=0.677 ms
9008 bytes from 192.168.1.100: icmp_seq=6 ttl1=64 time=0.637 ms
9008 bytes from 192.168.1.100: icmp_seq=7 ttl1=64 time=0.641 ms
9008 bytes from 192.168.1.100: icmp_seq=8 ttl1=64 time=0.692 ms
9008 bytes from 192.168.1.100: icmp_seq=9 ttl1=64 time=0.656 ms

R R R R RRRR R

PTP1588

M RV1126/1109 S R FHIASZHE PTP1588, LATFEMI{ER:

PC master and RK slave
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ubuntu@thinkpad: sudo ptp41 -i enp0s31f6 -m -H

ptp41[1790161.443]: selected /dev/ptp0 as PTP clock

ptp41[1790161.443]: port 1: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[1790161.443]: port O: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[1790168.489]: port 1: LISTENING to MASTER on
ANNOUNCE_RECEIPT_TIMEOUT_EXPIRES

ptp41[1790168.489]: selected local clock 54elad.fffe.dfa454 as best master
ptp41[1790168.490]: assuming the grand master role

[root@Puma:/]# ptp4l -i ethO -m -H -s

ptp41[39.868]: selected /dev/ptp0 as PTP clock

[ 39.871092] rk_gmac-dwmac ffc40000.ethernet eth0: stmmac_hwtstamp_set config
flags:0x0, tx_type:0x1, rx_filter:0xc

[ 39.872029] stmmac_hwtstamp_set, value: 0x17e03

ptp41[39.870]: port 1: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[39.871]: port O: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[41.251]: port 1: new foreign master 54elad.fffe.dfa454-1

[ 43.817340] rk_gmac-dwmac ffc40000.ethernet eth0: stmmac_hwtstamp_set config
flags:0x0, tx_type:0x1l, rx_filter:0xc

[ 43.818262] stmmac_hwtstamp_set, value: 0x17e03

ptp41[45.251]: selected best master clock 54elad.fffe.dfa454

ptp41[45.251]: port 1: LISTENING to UNCALIBRATED on RS_SLAVE

ptp41[49.251]: master offset -1608 sO0 freq +0 path delay 5691
ptp41[50.251]: master offset -5579 s0 freq +0 path delay 9435
ptp41[51.251]: master offset -4831 s2 freq +748 path delay 9435
ptp41[51.251]: port 1: UNCALIBRATED to SLAVE on MASTER_CLOCK_SELECTED

ptp41[52.251]: master offset 12189 s2 freq +12937 path delay 7563
ptp41[53.251]: master offset 14413 s2 freq +18818 path delay 8287
ptp41[54.251]: master offset 10712 s2 freq +19441 path delay 8861
ptp41[55.251]: master offset 7185 s2 freq +19127 path delay 8861
ptp41[56.251]: master offset 3234 s2 freq +17332 path delay 9435
ptp41[57.251]: master offset 1787 s2 freq +16855 path delay 9454
ptp41[58.251]: master offset 785 s2 freq +16389 path delay 9454
ptp41[59.251]: master offset 89 s2 freq +15928 path delay 9473
ptp41[60.251]: master offset 31 s2 freq +15897 path delay 9454
ptp41[61.251]: master offset -71 s2 freq +15804 path delay 9454
ptp41[62.251]: master offset -100 s2 freq +15754 path delay 9406
ptp41[63.251]: master offset -27 s2 freq +15797 path delay 9406
ptp41[64.251]: master offset -69 s2 freq +15747 path delay 9395
ptp41[65.251]: master offset 29 s2 freq +15824 path delay 9395
ptp41[66.251]: master offset -73 s2 freq +15731 path delay 9395
ptp41[67.251]: master offset 32 s2 freq +15814 path delay 9388
ptp41[68.251]: master offset -20 s2 freq +15772 path delay 9388
ptp41[69.251]: master offset -104 s2 freq +15682 path delay 9395
ptp41[70.251]: master offset -56 s2 freq +15699 path delay 9395
ptp41[71.251]: master offset 24 s2 freq +15762 path delay 9388
ptp41[72.251]: master offset 11 s2 freq +15756 path delay 9395

RK master and PC slave
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[root@Puma:/]# ptp4l -i ethO -m -H

ptp41[15.668]: selected /dev/ptp0 as PTP clock

ptp41[15.670]: port 1: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[15.670]: port O: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[22.120]: port 1: LISTENING to MASTER on ANNOUNCE_RECEIPT_TIMEOUT_EXPIRES
ptp41[22.120]: selected local clock aadc46.fffe.5da6d9 as best master
ptp41[22.121]: assuming the grand master role

ubuntu@thinkpad: sudo ptp41l -i enp0s31f6 -m -H -s

ptp41[1879661.603]: selected /dev/ptp0 as PTP clock
ptp41[1879661.603]: port 1: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[1879661.603]: port O: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[1879662.249]: port 1: new foreign master aadc46.fffe.5da6d9-1
ptp41[1879665.849]: selected best master clock aadc46.fffe.5da6d9
ptp41[1879665.849]: port 1: LISTENING to UNCALIBRATED on RS_SLAVE

ptp41[1879667.649]: master offset 49 s0 freq -9515 path delay
9364

ptp41[1879668.549]: master offset 128 s2 freq -9436 path delay
9338

ptp41[1879668.549]: port 1: UNCALIBRATED to SLAVE on MASTER_CLOCK_SELECTED
ptp41[1879669.449]: master offset 256 s2 freq -9180 path delay
9338

ptp41[1879670.349]: master offset -230 s2 freq -9589 path delay
9338

ptp41[1879671.249]: master offset -399 s2 freq -9827 path delay
9360

ptp41[1879672.149]: master offset 142 s2 freq -9406 path delay
9360

ptp41[1879673.049]: master offset 232 s2 freq -9273 path delay
9347

ptp41[1879673.949]: master offset -303 s2 freq -9739 path delay
9347

ptp41[1879674.849]: master offset -267 s2 freq -9794 path delay
9338

ptp41[1879675.749]: master offset 327 s2 freq -9280 path delay
9335

ptp41[1879676.649]: master offset 405 s2 freq -9104 path delay
9335

ptp41[1879677.549]: master offset -156 s2 freq -9543 path delay
9335

ptp41[1879678.449]: master offset -178 s2 freq -9612 path delay
9335

ptp41[1879679.349]: master offset -100 s2 freq -9587 path delay
9335

ptp41[1879680.249]: master offset -73 s2 freq -9590 path delay
9335

ptp41[1879681.149]: master offset -79 s2 freq -9618 path delay
9344

ptp41[1879682.049]: master offset -76 s2 freq -9639 path delay
9344

ptp41[1879682.949]: master offset -59 s2 freq -9645 path delay
9329

ptp41[1879683.849]: master offset -31 s2 freq -9634 path delay
9329

ptp41[1879684.750]: master offset 22 s2 freq -9591 path delay

9329



ptp41[1879685.650]: master offset -9 s2 freq -9615 path delay
9337

ptp41[1879686.550]: master offset -31 s2 freq -9640 path delay
9337
ptp41[1879687.450]: master offset -3 s2 freq -9621 path delay
9337
ptp41[1879688.350]: master offset -15 s2 freq -9634 path delay
9351

EHHES i

2% Rockchip B4 EMBVESMIASAY, B3E RMII; RGMII,  PHY BREML.
(B4R 100base-tRIERS-V1.1.doc) , (EHESRE{4ER1000base- iR Vv1.0.doc) .

(ARt
DMA Initialization Failed

WNER GMAC B93RzNFF# log EHIRFTED: DMA engine initialization failed, BJLUAANE
GMAC (T /ERHPHIARR T, SoNERHSIHESEHT, MHSIRUNIBESEINESIES, TEM
ATV AE:

* IOMUX i, 1B iIS T EE SR
o HHEELNEESEAHALE, SE5 A ENETRIPRE
» 1&E clock tree 1 CRU 178, HHIABTRZRA/NIRITEEHERE

PHY #3846 X K

AR GMAC BYBREIFFH log EHIFTED: No PHY found =¢#& Cannot attach to PHY, FRKAZE]
PHY, IRzh=i@Id MDIO S&iEY PHY A9 ID, ®JLANE MDC #1 MDIO i, IRIZREIER, %E %R
AT 12C, MDCJRFRERZ/NTF 2.5M, —hekift, FHAZEI PHY BLATLANREA:

e &Z MDC/MDIO IOMUX S1ZSBEERIFH

o PHY HEEERBIEHE

e Reset 10 EgEAIEH

e Reset |0 BfFFA#E PHY datasheet B3k, A[E PHY IITFERA—H, EAERESEAX DTS

=5}
o Wizt MDIO/MDC B EERE, HF MDC It HRRER/NTF 2.5M
Link |a]g&
PNEMIT Link [888, BAHEHSE, BIS MDC/MDIO SHEWT, SHKEE, SERREEESHE
FEROIERR, LALCHERRERAG RT3, BRATEEAHEE A EAISNE, Al TXN/P LA RXN/P 2

BE Link &,
ANERAKTHIN Link up/Link down, BEIEEERE PHY E T HEIRAVEEE,

o EEERIT, RIEATKIE delayline BeEEIRAIERN FRBESSECART link up/down
o {45 PHY BIBTEHAXI th 2 SHUZIBIRR

HiEAE
ESHE—TRER XM, BE R, ER-EHEEE.
X
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@Y ifconfig -a ZF& eth0 FRfY TX packets EBRTEARRIGIN, W10, NIETTHEMLIRSE link L.
BEEET AT UEIINEZEERIEE LN, carrier J1FRE linkup, &Z 0 /9 link down, 40
RK3328:

console:/ # cat /sys/devices/platform/ff550000.ethernet/net/eth0/carrier
1

eth0 Link encap:Ethernet Hwaddr 16:21:8d:d9:67:0b Driver rk_gmac-dwmac
inet6 addr: fe80::c43d:3e5d:533:b7ea/64 Scope: Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:19 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:0 TX bytes:2848
Interrupt:45

iR TX packets TERMTIEIN, Fa TX BIEE GMAC BAHETE.

Bir~5 PCIEER—MEEMA, <L ping PC, B PCimESIMBIR (tban Wireshark)
MEEE, NIREIMER-FAIIRENE, Fx XEIEREN. NRKBINE, FEMIA TX EH %
BB FHEIMTEE, TR GMAC B9 TX Clock 5 TX Data RUiR, SEHERE MAC iR2 PHY I
TIERR, MAC JLUEELARILANSE:

o &7 TX Clock/TX Data i iomux
o TXC B R EIEH
e RGMII t#&=At, Tx Delayline BREER1IEM

PHY it T AT PHY 9 TXN/P (ESHHA PHY EEESIEE S, WFRREN PHY 3kik, HERETA
=, BEFEEEH Datasheet,

RX

BT LA LHEEREAR TX A)f, ELHFE RX; EE FN&EET ifconfig -a BE eth0 T /=AY RX
packets EERFEARIEI, WERA0, Fx GMAC RX ;&BKEIEIE

eth0 Link encap:Ethernet Hwaddr 16:21:8d:d9:67:0b Driver rk_gmac-dwmac
inet6 addr: fe80::c43d:3e5d:533:b7ea/64 Scope: Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:341 errors:0 dropped:0 overruns:0 frame:0
TX packets:26 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:48928 TX bytes:3741
Interrupt:355

EEERTLAM PHY B9 RXN/P, AR GMAC A3 RX Clock/RX Data, EHEBRE MAC X2 PHY HIL T 5]
&, MAC AJLUSELAT LN A HE:

#2E RX Clock/RX Data Y iomux

RXC Bf$h 2 & 1EH

RGMII Tx Delayline Bt &2 & EHS

RGMII #&=(At, Rx Delayline Bt & E&1EH

Bi% TX packets 2EARIEIN, BUKMEEAEEERN, WETRERUTERRA:

o RMIIER T MAC #1 PHY (98 E RIS AERE—
o PHYEHNECEARYS, BN EEEN T MIl &z
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TX queuel timeout

INRR IXFTiERE, —REEFHIRFET, JRERUT/INRESIEAEHRRE:

AIThiElE, MENTTRERSIER, SEANE=ED

PHY RIFFRIRE, PHY BISRRIFARISEL PHY LSAIBTERATS
PHY tE4HEEE, SEHI T RGN, TiEREEHIE

BB EK(R
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