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1. KBHIE

LUK PSR AV EE (4 FE R AR HES E EEHE GMAC # PHY, HA PHY IRGh—ARMERER PHY IREH, 0
REBEEBIHEFE, BEARN PHY IR5), REBHE drivers/inet/phy. H5h,
RK322x/RK3328 B®mE—1TEAJKH PHY & H,

e Linux3.10 GMAC IRafftES driver/net/ethernet/rockchip/gmac/*

o HER GMAC IKehfths, 5F3.10 BIRZARE, GMAC EaiiE e

drivers/net/ethernet/stmicro/stmmac/*

e RK AEE EPHY IREHXES drivers/net/phy/rockchip.c

2. DTS

DTS MEEES% Documentation/devicetree/bindings/net/rockchip-dwmac.txt

gmac: ethernet@ff290000 {

compatible = "rockchip,rk3288-gmac";

reg = <@xff290000 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";

pinctrl-@ = <&rgmii_pins /*&rmii_pins*/>;

clock_in_out = "input";

snps,reset-gpio = <&gpio4 7 0>;
snps,reset-active-low;
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";

}

RAEEFTEX TR ELUTLERS
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e phy-mode: FE5 /9 RMII #l RGMII 23
e snps,reset-gpio: PHY BYREE (i

e snps,reset-delays-us: PHY EfIEF, = BEISFIFRTR PHY WARRMEMNE T, FRB
PHY BWE IR FRA—1EH, SNRZ snps,reset-active-low B, MFRR=1EFE925)FR T Reset
pin flfiE, HE, BHIEHEE; fARE snps,reset-active-high B, MIxkZ

e phy-supply: 1R PHY WEIREEMAIN, AUFRAERE; SN, FEEEMNNAY requlator
s MHMEE: FEEAXNEZET

e pinctrl: RGMII ] RMII RN TEEA—1#, HIMNGITE#HA, MRBHLESHE pin i, %
pin FIIXENSRE—AR B RA—HEEY, fI40 RMIIERZUT ref_clock pin filfadiAtshet, REEREHS
FEEX

e tx_delay/rx_delay: RGMII &N TEEREZEM, ESEAXH RGMII Delayline 5/\&ET

RAFRESHE THAREREELL RS, FEERBI—HXHY
{Rockchip_Developer_Guide_Linux_GMAC_Mode_Configuration_CN.pdf)

3. PHY FEZREGIAIK

IKohivit TIRE HEasiE0, BaiE FRRZRAE EEEHREEO,
B&#2: /sys/bus/mdio_bus/devices/stmmac-0:00, EH stmmac-0:00 &7 PHY #3iEZ 0,

3.1 Linux3.10

/sys/bus/mdio_bus/devices/stmmac-0:00/phy_xeg
/sys/bus/mdio_bus/devices/stmmac-0:00/phy_regValue

. 5

540, ¥ Reg0 B\ Oxabcd

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

o %

{5140, 33EX RegO f&

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

3.2 HEWRZ

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

.5
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a0, 1* Reg0 BN\ Oxabcd

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

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

LR IR 0~31 WFrEFFEE, MU UEENNNFFE(E.

4. MAC bk

Bt MAC 3RV IENERER 2, LFcEMA DTB @M MAC ik (uboot BRBN), ZERKRSE
IDB FHY MAC #itik, FHiZMURESE, WER, EFATTEHEERE, WERMIERNMLE (BF
FFH MAC it 10) . 7£ RK3399. RK3328/RK3228H M UAEHIRRZSH, MERBEHITT 52 MAME
%51 IDB =¥ vendor Storage FEY MAC ik, EZMAULRTEFE, NER, ERFEAHLEERT,
TIBEANER MAC #ititRTFE] Vendor RXHPHER, ERFMEL KEF=ER.

MAC #iHRES TESE N (Rockchip_User_Guide_RKDevIinfoWriteTool_CN.pdf).

5. [EIFNis

EIFNXEEH MAC 1 PHY miEIF, BixrjSE
{Rockchip_Developer_Guide_Linux_GMAC_RGMII_Delayline_CN.pdf) X#42E, ¥ phy_Ib #
mac_lb T =AY,

6. RGMII Delayline

RGMII #O#RMH T tx # rx 89 delayline, FAFA% RGMII BYF, SN{AIREXAIERY RGMII Delayline, &
£E3H (Rockchip_Developer_Guide_Linux_GMAC_RGMII_Delayline_CN.pdf).

7. LED}T

PHY H&EM LED $=4, TEE RK3228 1 RK3328 E@EHAI macphy, HEIME PHY i52EH
datasheet, FEIE RK3228 #1 RK3328 LED feE:

e RK3228: FEH LT kernel_4.4_rk322x_phy_led_control.patch,
e RK3328: @IEZE dts LY iomux, FIE&EE rx # link 2% led, MECE LIFRZEY pinctrlo
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phy: phy@o {
compatible = "ethernet-phy-id1234.d400", "ethernet-phy-ieee802.3-c22";
reg = <0>,

<&cru SCLK_MAC2PHY_OUT>;

<&cru SRST_MACPHY>;

pinctrl-names = "default";

pinctrl-0 = <&fephyled_rxml &fephyled_linkml>;

phy-is-integrated;

clocks

resets

8. WOL

Wake On Lan I8E, ¥F&1 PHY RGEENFFHRESA—1F0. BallRO4T, 887
RTL8211E/F, RTL8201F,

9. MAC To MAC Bi&

BEHY (Rockchip_Developer_Guide_Linux_MAC_TO_MAC_CN.pdf),

10. Jumbo Frame

M RV1126/1109 &/ FFI62#F Junbro Frame 9K, FEERMIXMEE MTU BLER 9000, TNt
EN

<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 ttl=64 time=0.784 ms
9008 bytes from 192.168.1.100: icmp_seq=2 ttl=64 time=0.675 ms
9008 bytes from 192.168.1.100: icmp_seq=3 ttl=64 time=0.666 ms
9008 bytes from 192.168.1.100: icmp_seq=4 ttl=64 time=0.656 ms
9008 bytes from 192.168.1.100: icmp_seq=5 ttl=64 time=0.677 ms
9008 bytes from 192.168.1.100: icmp_seq=6 ttl=64 time=0.637 ms
9008 bytes from 192.168.1.100: icmp_seq=7 ttl=64 time=0.641 ms
9008 bytes from 192.168.1.100: icmp_seq=8 ttl=64 time=0.692 ms
9008 bytes from 192.168.1.100: icmp_seq=9 ttl=64 time=0.656 ms

L e

11. PTP1588

M RV1126/1109 S H FFIE2+5 PTP1588, U TFEMIALER:
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11.1 PC master and RK slave

ubuntu@thinkpad: sudo ptp4l -i enp@s31f6 -m -H

ptp41[1790161.443]: selected /dev/ptp@ as PTP clock

ptp41[1790161.443]: port 1: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[1790161.443]: port @: 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 eth® -m -H -s

ptp41[39.868]: selected /dev/ptp@ as PTP clock

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

[ 39.872029] stmmac_hwtstamp_set, value: 0x17e03

ptp41[39.870]: port 1: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[39.871]: port ©: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[41.251]: port 1: new foreign master 54elad.fffe.dfas454-1

[ 43.817340] rk_gmac-dwmac ffc40000.ethernet eth@: stmmac_hwtstamp_set config
flags:0x0, tx_type:0x1, rx_filter:0@xc

[ 43.818262] stmmac_hwtstamp_set, value: 0x17e03

ptp41[45.251]: selected best master clock 54elad.fffe.dfad54

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

ptp41[49.251]: master offset -1608 s@ freq +0 path delay 5691
ptp4l[50.251]: master offset -5579 s@ freq +0 path delay 9435
ptp4l[51.251]: master offset -4831 s2 freq +748 path delay 9435
ptp41[51.251]: port 1: UNCALIBRATED to SLAVE on MASTER_CLOCK_SELECTED

ptp4l[52.251]: master offset 12189 s2 freq +12937 path delay 7563
ptp4l[53.251]: master offset 14413 s2 freq +18818 path delay 8287
ptp4l[54.251]: master offset 10712 s2 freq +19441 path delay 8861
ptp4l[55.251]: master offset 7185 s2 freq +19127 path delay 8861
ptp4l[56.251]: master offset 3234 s2 freq +17332 path delay 9435
ptp4l[57.251]: master offset 1787 s2 freq +16855 path delay 9454
ptp41l[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
ptp4l[61.251]: master offset -71 s2 freq +15804 path delay 9454
ptp4l[62.251]: master offset -100 s2 freq +15754 path delay 9406
ptp41[63.251]: master offset -27 s2 freq +15797 path delay 9406
ptp4l[64.251]: master offset -69 s2 freq +15747 path delay 9395
ptp4l[65.251]: master offset 29 s2 freq +15824 path delay 9395
ptp41[66.251]: master offset -73 s2 freq +15731 path delay 9395
ptp4l[67.251]: master offset 32 s2 freq +15814 path delay 9388
ptp4l[68.251]: master offset -20 s2 freq +15772 path delay 9388
ptp41[69.251]: master offset -104 s2 freq +15682 path delay 9395
ptp4l[70.251]: master offset -56 s2 freq +15699 path delay 9395
ptp4l[71.251]: master offset 24 s2 freq +15762 path delay 9388

ptp41[72.251]: master offset 11 s2 freq +15756 path delay 9395
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11.2 RK master and PC slave

[root@Puma:/]# ptpd4l -i eth® -m -H

ptp41l[15.668]: selected /dev/ptp@ as PTP clock

ptp4l[15.670]: port 1: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[15.670]: port @: 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 ptp4l -i enp@s31f6 -m -H -s

ptp41[1879661.603]: selected /dev/ptp@ as PTP clock
ptp41[1879661.603]: port 1: INITIALIZING to LISTENING on INIT_COMPLETE
ptp41[1879661.603]: port @: 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 s@ 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

12. WEHESM

2% Rockchip BHEZHHESMIAXEY, 3% RMII % RGMII, PHY EREMH,
(ERCBE4ER100base-tMid+ERE-V1.1.doc), (ImhEHER1000base-tllid5R_V1.0.doc)s
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13. AR R

13.1 DMA Initialization Failed

MR GMAC BYIREHFFH] log EHILFTED: DMA engine initialization failed, BILAIAAIE GMAC
N ITEREHRE T, STNERHHSIHMESHRT, NERRUREEFENESESR, TEMIAUT
NANGE:

e IOMUX 8, KENHHIFFRERTIER

o BIthARUNBRESHEGRLE, SEAXENETHNNHISE

e 1% clock tree fl CRU 1728, FIANHAR AN ES B fERE

13.2 PHY #1486

WMEB GMAC FIIRENFFHL log EHIRITEN: No PHY found 8(#& Cannot attach to PHY, RRAE!
PHY, IREh=i@id MDIO #¢iEX PHY 89 ID, mILUNZ MDC 1 MDIO &Hs, KR EIER, ZS4kE
F 12C, MDC SAERERZ/NTF 2.5Mo —REFRIHE, HAZEl PHY BUTIANRE:

o 17 MDC/MDIO IOMUX R BEETIEH

o PHYHHBEEFIEE

e ResetIO BEBEARIEM

o Reset I0 RFEAR#HE PHY datasheet 3K, A [E PHY WRNFRERA—, BAFEESE XX DTS

=]

o it MDIO/MDC K2R ERE, H MDC BY#SIE=ER/NF 2.5M

13.3 Link [a]g&

MBREMT Link (AR, &M%, BNE MDC/MDIO 5Xx#EMF, SEMEE, BEENEESEEMR
HRRIE, LAHEBRERE ERTHE, BBAREE S HETEG LM, St TXN/P LUK RXN/P 2
Eﬁ Link /EZﬁ/o

WRARBTHIL Link up/Link down, AJEERE PHY IR T $5IRAVEIE,
e EEERINT, REHKAIE delayline BB IRMVIENR T AIRE= T ECARER link up/down
o {fi5 PHY HE AR B 2 S BRI

13.4 HIEFE

BARHE—TEER XA, & RX, ER —E#HHEHE,
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13.41 TX

@i ifconfig -a &F eth0 TWRBY TX packets 2B ERUTIGH, WRM0, MAEREMLZEE link L.
BN EET A UEIIMNERE BEE LN, carrier B1RRZ link up, &2 04 link down, %0
RK3328:

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

etho 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:@ errors:@ dropped:@ overruns:@ frame:@
TX packets:19 errors:@ dropped:@ overruns:@ carrier:0@
collisions:@ txqueuelen:1000
RX bytes:0 TX bytes:2848
Interrupt:45

Ri& TX packets BEREMEN, RT TX HIEE GMAC B A HE#IE,

BiRES PCEER—NBEMA, EREL ping PC, @Y7 PCiH@SIMETA (Ebi0 Wireshark)

MEEE, NIREMARERIRNEIE, TR IXHKIEREN. NMEREEMR, FEHIA TX EH 5E
BABEEHITEE, AL GMAC B9 TX Clock 5 TX Data BUIKHZ, RHERE MAC T2 PHY HI
Tia@, MAC AJLUGE L TLANSE:

e 4% TX Clock/TX Data BY iomux
o TXC BYHEEIER
e RGMII ##AF, Tx Delayline BR& & EH

PHY st el UM PHY B9 TXN/P (5 S H#iiA PHY REEHIBA Y, X FRRER PHY Rit, HECETEE
=1, BFRFEEEH Datasheet,

13.4.2 RX

B EHEEERE TX 8, EAHE R S EMSEET ifconfig -a 25 eth0 T8 RX
packets EEERUHLM, MRH0, FT GMAC RX REIREILIE

etho 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:@ dropped:® overruns:@ frame:0
TX packets:26 errors:@ dropped:@ overruns:@ carrier:Q
collisions:0@ txqueuelen:1000
RX bytes:48928 TX bytes:3741
Interrupt:355

EFEE LUK PHY B9 RXN/P, LUK GMAC BY RX Clock/RX Data, F#H&2Z MAC iAZ PHY HIT T g
F, MAC RILUEZELTFLANAE:

e & RX Clock/RX Data BY iomux
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o RXC BYPPEEIEH
e RGMII Tx Delayline B2 & 1EH
e RGMII ##{FF, Rx Delayline BeB 2 & EH
1% TX packets BEAKTEM, BUKMEZRESBEIN, WERIEEUTERER:
o RMII R T MAC # PHY S ZR R ERE—
o PHY EHXEER, BIMNFEH LEEMT MIER

13.5 TX queueOl timeout

AR IXEEREE, —MERFREET, AREEUTINRRES ENEHSBRRE:
o BITHEIEA, KENRMEEEREIER, SEAXAXE=ZET
e PHYBFIER, PHY WEMIRFARISH PHY LHIBFhARRT
o PHY BEfHRIR, SHEIT AR, TELIXKIE
o BHEBEKNRK


af://n207

	Rockchip Developer Guide Linux GMAC
	代码位置
	DTS
	PHY 寄存器读写调试
	Linux 3.10
	其它版本

	MAC 地址
	回环测试
	RGMII Delayline
	LED 灯
	WOL
	MAC To MAC 直连
	Jumbo Frame
	PTP1588
	PC master and  RK  slave
	RK master and  PC slave

	硬件信号测试
	问题分析
	DMA Initialization Failed
	PHY 初始化失败
	Link 问题
	数据不通
	TX
	RX

	TX queue0 timeout



