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1. AL E

DU A e A 2 A < B BR SH A0S = AL 3G GMAC A1 PHY . Hirf PHY 3R3h— {3 @ PHY X3,
WA B R RR 2 2%, 0 I S PHY 365, ACRLHRAE drivers/net/phy. #4b,
RK322x/RK3328 HiiA — A~ EJKH PHY & H o

e Linux3.10 GMAC IR54%iY driver/net/ethernet/rockchip/gmac/*
o H'EWZ GMAC I3RS, &F3.10 FINZRA, GMAC WahRish &
drivers/net/ethernet/stmicro/stmmac/*

o RK W EPHY ¥z drivers/net/phy/rockchip.c

2. DTS

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

gmac: ethernet@f£f290000 ({

compatible = "rockchip, rk3288-gmac";

reg = <0xff290000 0x10000>;

interrupts = <GIC SPI 27 IRQ TYPE LEVEL HIGH>;

interrupt-names = "macirqg";

rockchip,grf = <&grf>;

clocks = <&cru SCLK MAC>,
<&cru SCLK_MAC RX>, <&cru SCLK_MAC_ TX>,
<&cru SCLK _MACREF>, <&cru SCLK MACREF OUT>,
<g&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-0 = <&rgmii pins /*&rmii pins*/>;

clock in out = "input";

snps, reset-gpio = <&gpiod 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";

i

MR B EEORTE M A LR LER 7

e phy-mode: FZE 4} RMII Il RGMII #ixX
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snps,reset-gpio: PHY FRE {4 & 17 JH

snps,reset-delays-us: PHY [IE A7 7, = ANE50 513878 PHY BIANERY BC BB AL 77, AN (1)
PHY HIEAIH FPRA—FER), UH 2 snps,reset-active-low J& 14, NFRR=AKF8]) 4537~ Reset pin
PR, B, PSR G052 snps,reset-active-high J& 1, K2

phy-supply: ISR PHY R H T, TUIAHECE; S0, 7FEHECEX MK regulator
WP E . S HA S =5

pinctrl: RGMII Al RMIT #30 FECEA—FE, AN F 8720, Wnd 2% H 8 pin B, 12 pin
JETR By 560 B — M R A —FERT, 71 RMIT AR ref_clock pin [V H BRI, DX 5 Bt 2 i B
CIN

tx_delay/rx_delay: RGMII #::0F 75 R E iZJ@ 1%, 1527 43K RGMII Delayline 2 /\ & 7

EEAAFER R N R E R, 25 54— SO
{Rockchip_Developer Guide Linux GMAC Mode Configuration CN.pdf)

3.PHY HFHF B 1L E AR

KBt TS A AR RN, BATEAR AR LA e,
#4%: /sys/bus/mdio_bus/devices/stmmac-0:00, A stmmac-0:00 F7x PHY Hilik2 0.

3.1 Linux 3.10

/sys/bus/mdio_bus/devices/stmmac-0:00/phy reg

/sys/bus/mdio_bus/devices/stmmac-0:00/phy regValue

—

=

B0, £ Reg0 5 A Oxabed

echo 0x00 > /sys/bus/mdio bus/devices/stmmac-0:00/phy reg

echo Oxabcd > /sys/bus/mdio _bus/devices/stmmac-0:00/phy regValue

i

4N, 52HL Reg0 18

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 HERA

/sys/bus/mdio_bus/devices/stmmac-0:00/phy registers

—

=

B4n, 4E Reg0 5 A\ Oxabed

echo 0x00 Oxabcd > /sys/bus/mdio bus/devices/stmmac-0:00/phy registers
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cat /sys/bus/mdio_bus/devices/stmmac-0:00/phy registers

2 X 0~31 T & A24%, Bt LART DL X I ) 3 A7 S

4. MAC Ht it

H At MAC Huhk ()2 USRS 2, o fii i DTB B MAC itk (uboot tBEHN) , ZJGRMEEE
IDB H11#] MAC M, #FizdibbfF &8, WAEH, AAMFEEEARES, W HBENLA R (B
JAFFHL MAC Hitib2x45840) o 78 RK3399. RK3328/RK3228H M LA IKIfRAH, XFSRIgHEAT 1 563 105
ff F 5 7E IDB EX vendor Storage H1(1) MAC Hiulik, FiZHbEfF& TG, WAERH, HARTEEEERS,
MIEEALA B MAC HubEfRA7 %] Vendor 43 X HIFH, FRsikEH) #EASEX.

MAC Hibibbe'S T. A& % (Rockchip User Guide RKDevInfoWriteTool CN.pdf) .

5. [B] 35 9 K

AR 3 2 MAC R PHY FFREIRR, Ak n] 2%
{Rockchip Developer Guide Linux GMAC RGMII Delayline CN.pdf) SCR4H [, %I phy Ib Fl mac Ib

6. RGMII Delayline

RGMII #% 24t T tx 1 rx [f] delayline, Fl- 1% RGMII i /5, 4{a3KE43&E ) RGMII Delayline, 1%
A4 (Rockchip Developer Guide Linux GMAC _RGMII Delayline CN.pdf) -

7.LED /T

PHY A % H i LED #4, Tifi/2& RK3228 Al RK3328 HLI f{) macphy, T AN PHY &% H
datasheet. s RK3228 F1 RK3328 LED i & :

o RK3228: FTEFT L4MT kernel 4.4 rk322x phy led control.patch o
e RK3328: JHIAECHE dts i iomux, BIanidid rx Al link #5541 led, WIECE F X R pinctrl.
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phy: phy@O0 ({

compatible = "ethernet-phy-i1d1234.d400",

reg = <0>;

clocks = <&cru SCLK MAC2PHY OUT>;
resets = <&cru SRST MACPHY>;

pinctrl-names = "default";

"ethernet-phy-ieee802.3-c22";

pinctrl-0 = <&fephyled rxml &fephyled linkml>;

phy-is-integrated;

8. WOL

Wake On Lan DJjfig, Xf T8> PHY KB B A2 AR HaTbeRrshT,

RTL8211E/F, RTL8201F,

9. MAC To MAC Hi%

22U (Rockehip Developer Guide Linux MAC_TO MAC_CN.pdf) .

10. Jumbo Frame

M RV1126/1109 & 7 FF 4637 %5 Junbro Frame 9K, 55 M-I 48 MTU B2 & % 9000,

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

PING 192.168.1.100 (192.168.1.100)

9008 bytes from 192.168.1.100:
9008 bytes from 192.168.1.100:
9008 bytes from 192.168.1.100:
9008 bytes from 192.168.1.100:
9008 bytes from 192.168.1.100:
9008 bytes from 192.168.1.100:
9008 bytes from 192.168.1.100:
9008 bytes from 192.168.1.100:
9008 bytes from 192.168.1.100:

11. PTP1588

icmp seg=1
icmp seg=2
icmp seqg=3
icmp seg=4
icmp seg=5
icmp seq=6
icmp seqg=7
icmp seg=8

icmp seg=9

9000 (9028)

ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64

M RV1126/1109 & F 4632 FF PTP1588, LLR &t 4s &R

time=0.
time=0.
time=0.
time=0.
time=0.
time=0.
time=0.
time=0.

time=0.

bytes of data.

784
675
666
656
677
637
641
692
656

ms

ms

ms

ms

ms

ms

ms

ms

ms

PATR 2 Ik 2
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11.1 PC master and RK slave

ubuntu@thinkpad: sudo ptp4l -i enpO0s31f6 -m -H

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

ptp41[1790161.443]: port 1: INITIALIZING to LISTENING on INIT COMPLETE
ptp4l1[1790161.443] port 0: 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.dfad454 as best master
ptp41[1790168.490]: assuming the grand master role

[root@Puma:/]# ptp4l -i eth0 -m -H -s

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

[ 39.871092] rk gmac-dwmac ffc40000.ethernet ethO: stmmac hwtstamp set config
flags:0x0, tx type:0xl, 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
ptp4l[41.251]: port 1: new foreign master 54elad.fffe.dfad54-1

[ 43.817340] rk gmac-dwmac f£fc40000.ethernet ethO: stmmac hwtstamp set config
flags:0x0, tx type:0xl, rx filter:0xc

[ 43.818262] stmmac hwtstamp set, value: 0x17e03

ptp4l[45.251]: selected best master clock 5S4elad.fffe.dfa4d54

ptp41([45.251]: port 1: LISTENING to UNCALIBRATED on RS SLAVE

ptp4l[49.251]: master offset -1608 s0 freq +0 path delay 5691
ptp4l1[50.251]: master offset -5579 s0 freqg +0 path delay 9435
ptp4l[51.251]: master offset -4831 s2 freqg +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
ptp4l[58.251]: master offset 785 s2 freq +16389 path delay 9454
ptp4l[59.251]: master offset 89 s2 freq +15928 path delay 9473
ptp4l[60.251]: master offset 31 s2 freqg +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
ptp4l[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
ptp4l[66.251]: master offset -73 s2 freq +15731 path delay 9395
ptp4l[67.251]: master offset 32 s2 freqg +15814 path delay 9388
ptp4l[68.251]: master offset -20 s2 freqg +15772 path delay 9388
ptp4l[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 freqg +15762 path delay 9388
ptp4l[72.251]: master offset 11 s2 freq +15756 path delay 9395
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11.2 RK master and PC slave

[root@Puma:/]# ptp4l -i eth0 -m -H
ptp4l[15.668]: selected /dev/ptpO 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
ptp4l[22.120]: selected local clock aadc46.fffe.5da6d9 as best master

[22

ptp4l .121]: assuming the grand master role

ubuntu@thinkpad: sudo ptp4l -i enpO0s31f6 -m -H -s

ptp41[1879661.603 selected /dev/ptp0 as PTP clock

ptp4l[1879661.603 port 1: INITIALIZING to LISTENING on INIT COMPLETE
ptp4l1[1879661.603 port O: INITIALIZING to LISTENING on INIT COMPLETE
ptpd1[1879662.249
ptp4l[1879665.849
ptp41[1879665.849

port 1l: new foreign master aadc46.fffe.5da6d9-1
selected best master clock aadc46.fffe.5da6d9
port 1: LISTENING to UNCALIBRATED on RS SLAVE

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]
ptp4l[1879667.649]: master offset 49 s0 freq -9515 path delay 9364
ptp4l1[1879668.549]: master offset 128 s2 freq -9436 path delay 9338
ptp4l[1879668.549] port 1: UNCALIBRATED to SLAVE on MASTER CLOCK SELECTED
ptp4l[1879669.449]: master offset 256 s2 freq -9180 path delay 9338
ptp41[1879670.349]: master offset -230 s2 freq -9589 path delay 9338
ptp4l1[1879671.249]: master offset -399 s2 freqg -9827 path delay 9360
ptp4l[1879672.149]: master offset 142 s2 freq -9406 path delay 9360
ptp4l[1879673.049]: master offset 232 s2 freq -9273 path delay 9347
ptp4l1[1879673.949]: master offset -303 s2 freq -9739 path delay 9347
ptp4l1[1879674.849]: master offset -267 s2 freq -9794 path delay 9338
ptp4l[1879675.749]: master offset 327 s2 freq -9280 path delay 9335
ptp4l[1879676.649]: master offset 405 s2 freq -9104 path delay 9335
ptp4l[1879677.549]: master offset -156 s2 freq -9543 path delay 9335
ptp4l[1879678.449]: master offset -178 s2 freq -9612 path delay 9335
ptp4l1l[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
ptp4l[1879682.049]: master offset -76 s2 freq -9639 path delay 9344
ptp4l1[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
ptp4l[1879685.650]: master offset -9 s2 freq -9615 path delay 9337
ptp41[1879686.550]: master offset -31 s2 freq -9640 path delay 9337
ptp4l1[1879687.450]: master offset -3 s2 freq -9621 path delay 9337
ptp4l1[1879688.350]: master offset -15 s2 freq -9634 path delay 9351

12. B4 5 90K

2% Rockehip BEAF & ARG 5 MHAASCRS, 045 RMIT 8 RGMIL, PHY HE L.
CE O A 100base- MR8 B-V1.1.doc) ,  (E oA 4#1000base-tMiFE R V1.0.doc) -

13. |8 @53
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13.1 DMA Initialization Failed

WE GMAC H1EXE AL log FHIIFTEN: DMA engine initialization failed, HJPLIANE GMAC
() AR B e o Sl S el o] B2 G I, I A DL B S AR bR 2 TR IEH, FEFALLT
JUANTT T :

o IOMUX Hi%, Kamep 25 /7 286 2 5 1B

o WP ) DA S B S AN UCAD, 2578 A SR DY 3 I B ik

o it clock tree Fl CRU 27 /7 %%, WA #h40R A /NFII Bh o2 157 1l g

13.2 PHY #JUE4L 5

R GMAC HERBHIFHL log EHIBIATEN: No PHY found Ei# Cannot attach to PHY, /R~ A% PHY .
Ukzh£xi@ i MDIO 4632 PHY [ ID, A LIl E MDC F1 MDIO ¥, R EIER, ZaER T
12C, MDC SR ERE/NT 2.5Me — ki, FAZ PHY A LT JLANERK

o ki MDC/MDIO IOMUX 271 28 {H & 75 1E

o PHY fALZ&HIEH

e Reset 10 At & A LA

e Reset IO B} F AN /&£ PHY datasheet 223K, AN PHY HIBHFERA—F, BAEESFE A DTS &

e

o
o ik MDIO/MDC IERZ T R%, H MDC B8R ER/NT 2.5M

13.3 Link |7 5

W HILT Link M8, A MERE, BB MDC/MDIO 5 EisMHF, SHRE®E, &F B ESa
FERT R, CLURHERR B BT, A4 T B E S N _ERsem, Sk TXN/P DL K RXN/P &
54 Link JETE.

ISR AN U B Link up/Link down, A] GEJR K PHY W3 1 4552 10 5,

o EEE #UTF, KIEMIEIETE delayline LB 5 R 1O T 7T BE<> 3 ZOAWT link up/down
o {45 PHY MBS BRANN 2 S 30 )

13.4 BB A E
BHAEAE-TL2E2 TX B8, i# RX, & _HH#H 8,
1341 TX

B ifconfig -a B eth0 17 s () TX packets A& 3 AEA BTG, 15 R0, WA EEMLAR A link . @i
BET A UETIME T SZEE LW, carrier N1FERSE link up, <2 04 link down. |41 RK3328:

console:/ # cat /sys/devices/platform/f£550000.ethernet/net/eth0/carrier
1
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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

{8 TX packets ZLEAWIHEII, TR TX HdafE GMAC A & .

kY5 PC ELER— RN, 7EMR K L ping PC, [FKTE PC i@ IE T A (kb Wireshark) I
WEE, WRAIEMR RIS, Fon TX B S, wREEIME, FEMmIA TX EWAEE
AL E EHEL T 5E, ATRAIER GMAC ) TX Clock 5 TX Data I, RHEER & MAC i PHY HEL
TR, MAC AT LA A LR LA 5T :

e & TX Clock/TX Data i iomux
o TXC 4R IEH
o RGMII #30i}, Tx Delayline Ft & & 75 1IE

PHY it 0] LA PHY f) TXN/P (5 S8\ PHY & A EdE &K 1 ST AR PHY ik, HEE nlfE
T, BT EER I Datasheet.

13.4.2 RX

i DA EHEE G E A TX L, H G HEE RX; R ERZ)SE ifconfig -a &7 eth0 9 1 RX
packets 5 T AEAWIHEN, WIRN0, Fax GMAC RX B Y21 Hd

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

FIRERT AR PHY [ RXN/P, LK GMAC 1) RX Clock/RX Data, EHEK: 2 MAC 1842 PHY HIL T i
. MAC "] LIKE £ LR JUAN 71 =

e fi# RX Clock/RX Data ] iomux

o RXC I 7 IEH)

o RGMII Tx Delayline Ft & J& 75 1E

o RGMII ¥, Rx Delayline fic & f& 75 1E i

& TX packets A2 fEA BTN, AH UK MGE A EH @, WA REEZ LR R R

o RMII BixX N MAC #1 PHY (&I 8h A 2 [/ — A4
o PHY AL E XS, Flunffel LACE K T MIT A
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13.5 TX queuel timeout

WK TX JEiR R, —BARERIE R 1, Al fes DUR LA R 51 B F i s 57 -

o BRI, FERPPECE SR IEH, SHEARLE =ET

o PHY WERIE, PHY (B AL FAX S PHY 45 (It ASxt
o PHY fEfFiE, SECHILT vhaskail, Joid ki

o WHHE K


af://n425

	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



