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1. RS B

DL PR e f B A A o R IR B A0 D 3= T3S GMAC F1 PHY . JL PHY IRZ)— A% {8 A @ FH PHY K3,
W F B RAA2S, 15X N PHY 385, {UHLHERAE drivers/net/phy. H4h,
RK322x/RK3328 HirH — A~ HIJLH PHY & .

e Linux3.10 GMAC IR&{%HY driver/net/ethernet/rockchip/gmac/*

o H'EAN GMAC eI, &T3.10 INZIA, GMAC JRE) AL E
drivers/net/ethernet/stmicro/stmmac/*

e RK W& EPHY ZKz{0HY drivers/net/phy/rockchip.c

2. DTS

DTS [1Jfc & 2% 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>,
<&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

W2 e B EEORTE A LA LB 7

e phy-mode: FZE4}y RMII il RGMII =
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snps,reset-gpio: PHY FIAELEE A7 )

snps,reset-delays-us: PHY IS A7, = ANWEZ0 51K PHY BIAEB BRI B AL 77, AN (1)
PHY MBI FRA—FER, WSR2 snps,reset-active-low JEME, KR =N A] 73 57K Reset
pin % &, R, FERIE R E; Q582 snps,reset-active-high J& 14, W2

phy-supply: IR PHY HJHIER M7, ATUARHBE: &0, 7FZECEX MK regulator
WEPELE: ESHA S =5

pinctrl: RGMII Al RMII 0 N ECE A4, 53T eh o7 20, 2 % H I8 %) pin B, 1% pin
JEIDR 20y 58 B — et 2 A —HE ), 140 RMIT ST ref_clock pin P H IS BNy, 3R 5 FE 2> i B
CiyN

tx_delay/rx_delay: RGMII #5210 F 75 R E 1ZJ@ 1%, 1527 430K RGMII Delayline 5 /\ & 7

EOSANFES i NI FRGUC B LU %, 575 58— SO
{Rockchip_Developer Guide Linux GMAC Mode_Configuration CN.pdf)

3. PHY HFHESIEE HA

IRBIRAE TS FAARIEED, HiEARNZBA ETHAEWERED.
#4%: /sys/bus/mdio_bus/devices/stmmac-0:00, FH stmmac-0:00 ¥/~ PHY itk 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

=

=

B, 4% Regd 5\ 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

%

filtn, X Reg0 6

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 ek

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

=

=

B, 1E 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

ZAT A 0~31 BT A 4245, it LART LA X I ) 3 A7 2

4. MAC Huilib

HAix MAC Huhk (e Bk mg &, e DTB B MAC itk (uboot tR&5N) , ZJEREETE
IDB F1f#] MAC M, #F i fF G800, WAEH, AAMFEEEARS, WS HBENLA R (E
JEIFHL MAC il 27484k o fF RK3399. RK3328/RK3228H M LLJE IRRA T, XF 50847 1 563 10
Jeffi e 575 IDB BX vendor Storage H[] MAC ik, FiZHuhLAF&HVE, NMEH, HA/FEEEFL
5, MEEPLA R MAC HuliE 17 2] Vendor 23 X 1 3Ef ], ERmKEH) HEASER.

MAC Hihtbe'S T. A 5% kS (Rockchip User Guide RKDevInfoWriteTool CN.pdf) .

5. [BIFAI R

[ AR 3= AT MAC R PHY PiFlEIER, Bk n] 2%
{Rockchip Developer Guide Linux GMAC RGMII Delayline CN.pdf) SCE4H. [, XJ phy Ib Fl mac Ib
T AU o

6. RGMII Delayline

RGMII $2 LML T tx Al rx [¥) delayline, JH-T-H% RGMII I 7, 0MA[3RELA & RGMII Delayline, i
%A (Rockchip Developer Guide Linux. GMAC RGMII Delayline CN.pdf)

7.LED 4T

PHY %% H 1) LED ##, T2 RK3228 fl RK3328 M) macphy, H 4N PHY iE5% H
datasheet. N2 RK3228 1 RK3328 LED At & :

o RK3228: FTEFT L4MT kernel 4.4 rk322x phy led control.patch s
e RK3328: J#MACE dts FHY iomux, FI4rid@id rx Al link #5 led, JIECE FXT R pinctrl.
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phy: phy@0 {

compatible = "ethernet-phy-idl1234

reg = <0>;
<&cru SCLK MAC2PHY OUT>;
<&cru SRST MACPHY>;

clocks =

resets =

pinctrl-names = "default";

pinctrl-
phy-is-integrated;

8. WOL

Wake On Lan Jjfig, Xf T8> PHY KidFC B KW FE2 A 0. BTk T,

0 =

RTL8211E/F, RTL8201F.

9. MAC To MAC Hi%E

d400",

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

<&fephyled rxml &fephyled linkml>;

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

10. Jumbo Frame

M RV1126/1109 i FF 463755 Junbro Frame 9K, 35 Z0K MR M 48 MTU BB X 9000,

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

PING 192.168.1.100

9008 bytes from
9008 bytes from
9008 bytes from
9008 bytes from
9008 bytes from
9008 bytes from
9008 bytes from
9008 bytes from
9008 bytes from

11. PTP1588

192.
192.
192.
192.
192.
192.
192.
192.
192 .

(192.

168.
168.
168.
168.
168.
168.
168.
168.
168.

168.1.100)

1.100: icmp_ seg=1 ttl=64
1.100: icmp seg=2 ttl=64
1.100: icmp seg=3 ttl=64
1.100: icmp seg=4 ttl=64
1.100: icmp seqg=5 ttl=64
1.100: icmp seg=6 ttl=64
1.100: icmp seg=7 ttl=64
1.100: icmp seg=8 ttl=64
1.100: icmp seqg=9 ttl=64

M RV1126/1109 & 5 H G EE PTP1588, LA R Ziatah

11.1 PC master and RK slave

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

time=0.

9000(9028) bytes of data.

784
675
666
656
677
637
641
692
656

ms

ms

ms

ms

ms

ms

ms

ms

ms

PATR A2 It
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ubuntu@thinkpad: sudo ptp4l -i enp0s31f6 -m -H

ptp41[1790161.443]: selected /dev/ptpO0 as PTP clock

ptp41[1790161.443]: port 1: INITIALIZING to LISTENING on INIT COMPLETE
ptp41[1790161.443]: port 0: INITIALIZING to LISTENING on INIT COMPLETE
ptp41[1790168.489]: port 1: LISTENING to MASTER on

ANNOUNCE RECEIPT TIMEOUT EXPIRES

ptp4l1[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

ptp4l1[(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 ffc40000.ethernet eth0O: stmmac_hwtstamp_set config
flags:0x0, tx type:0x1l, rx filter:0xc

[ 43.818262] stmmac hwtstamp set, value: 0x17e03

ptp41l[45.251 selected best master clock 54elad.fffe.dfadb4

ptp4l[45.251 port 1: LISTENING to UNCALIBRATED on RS SLAVE

]
]

ptp4l1[49.251]: master offset -1608 s0 freq +0 path delay 5691
ptp4l1[50.251]: master offset -5579 s0 freq +0 path delay 9435
ptp4l[51.251]: master offset -4831 s2 freqg +748 path delay 9435
ptp4l[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 freqg +16389 path delay 9454
ptp4l[59.251]: master offset 89 s2 freq +15928 path delay 9473
ptp4l1[60.251]: master offset 31 s2 freq +15897 path delay 9454
ptp4l[61.251]: master offset -71 s2 freg +15804 path delay 9454
ptp4l[62.251]: master offset -100 s2 freqg +15754 path delay 9406
ptp4l[63.251]: master offset -27 s2 freq +15797 path delay 9406
ptp4l[64.251]: master offset -69 s2 freqg +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 freq +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 freq +15762 path delay 9388
ptp4l[72.251]: master offset 11 s2 freg +15756 path delay 9395

11.2 RK master and PC slave
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[root@Puma:/]# ptp4l -i eth0 -m -H
ptp4l[15.668]: selected /dev/ptpO as PTP clock
ptp4l[15.670] port 1: INITIALIZING to LISTENING on INIT COMPLETE
ptp41[15.670]: port O: INITIALIZING to LISTENING on INIT COMPLETE
ptp4l[22.120] port 1: LISTENING to MASTER on ANNOUNCE RECEIPT TIMEOUT EXPIRES
ptp4l[22.120]: selected local clock aadc46.fffe.5da6d9 as best master

]

ptp4l([22.121 assuming the grand master role

ubuntu@thinkpad: sudo ptp4l -i enp0s31f6 -m -H -s

ptp41[1879661.603]: selected /dev/ptpO0 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
ptp4l1[1879662.249]: port 1: new foreign master aadc46.fffe.5da6d9-1
ptp4l1[1879665.849]: selected best master clock aadc46.fffe.5da6d9
ptp41[1879665.849]: port 1: LISTENING to UNCALIBRATED on RS SLAVE

ptp4l1[1879667.649]: master offset 49 s0 freq -9515 path delay
9364

ptp4l[1879668.549]: master offset 128 s2 freqg -9436 path delay
9338

ptp41[1879668.549]: port 1: UNCALIBRATED to SLAVE on MASTER CLOCK SELECTED

ptp4l1[1879669.449]: master offset 256 s2 freq -9180 path delay
9338

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

ptp4l[1879671.249]: master offset -399 s2 freq -9827 path delay
9360

ptp4l1[1879672.149]: master offset 142 s2 freq -9406 path delay
9360

ptp4l[1879673.049]: master offset 232 s2 freq -9273 path delay
9347

ptp4l[1879673.949]: master offset -303 s2 freq -9739 path delay
9347

ptp4l[1879674.849]: master offset -267 s2 freqg -9794 path delay
9338

ptp4l1[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

ptp4l1[1879678.449]: master offset -178 s2 freq -9612 path delay
9335

ptp4l1[1879679.349]: master offset -100 s2 freq -9587 path delay
9335

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

ptp4l[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



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

ptp4l[1879686.550]: master offset -31 s2 freq -9640 path delay
9337

ptp4l[1879687.450]: master offset -3 s2 freq -9621 path delay
9337

ptp4l1[1879688.350]: master offset -15 s2 freq -9634 path delay
9351

12. BE4AE 5 P03k

2:7% Rockchip BEAF AT S 5 WA SCRS, A4 RMIT 8 RGMIL, PHY HR M.
CHip OO F 100base-tMRFE F-V1.1.doc) ,  (Epth {8 1000base-tM iR FERE_V1.0.doc) -

13. [ 4 Hr

13.1 DMA Initialization Failed

R GMAC FIIKENFFHL log HHINHTEI:  DMA engine initialization failed, AJLLIAARZ
GMAC AR B ) o Sl G i e 5| R 75 A7 I e, Il DL K S5 4R bR 2 5 IR, 2 240
WELTF LA I

o IOMUX Hi%, #6725 77 2 2 75 1A
o BFER T DL E SEEAERILED, 22 AT 5535 R 2k &
o T clock tree 1 CRU Zifias, Wil ez K/ NI £h 2 5 [d gk

13.2 PHY #JiE4k 5=

R GMAC FIERshFFAL log EHIFTEN: No PHY found 5% Cannot attach to PHY, F/R#AF] PHY.
IR 4>l id MDIO 4EiE PHY [ ID, 7] LLIIIE MDC #1 MDIO %%, MR IEYR, ZagBuT
12C, MDC $iZRERZE/NTF 2.5M. — ki, FAF PHY B LA FJLANERA:

o K MDC/MDIO IOMUX 217 28 {8 A& 75 IE 7l

e PHY L2 IEH

e Reset 10 At & AN IE#f

o Reset IO i 5N /& PHY datasheet ZE3R, AK[A PHY HIR 7 ERA—, HARE 2% AL DTS
o]

o X MDIO/MDC B2 & %, Hodt MDC I8P 28k /N T 2.5M

13.3 Link ] &

WML T Link B3, AANHERRZ:, B¥ MDC/MDIO 5 E#WiiF, SHliEE, &F fime 5 AR
FERTAE,  DLCHERR AT BT, B4 EE G e TREAF B fszmg, Sl TXN/P LI RXN/P &
A Link P .
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WRAW I Link up/Link down, FJREJRE PHY U2 T 45 R K EHE,

o EEE#XR, KIZHIPIEAE delayline Me B A R AN L T W] BE 2 FEANKT link up/down
o &5 PHY HUIBHAIHE & T 0% i

13.4 H¥EAE
HHEE — RS2 TX M@, 2 RX, & - FE40E W,
13.4.1 TX

i1 ifconfig -a A ethO 17 /i) TX packets S5 EAWIE N, R0, WA FREM LA link . i@
TEET SPGB RS2 LAY, carrier A1RR/E link up, XZ 0 4 link down. 40
RK3328:

console:/ # cat /sys/devices/platform/f£f550000.ethernet/net/ethl0/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: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

fBBE TX packets & 1EAWIHEHI, Fox TX HAiE GMAC A & HHH -

Bl 5 PC LR — MR, LK L ping PC, FIATE PC i@ A T H (Lbin Wireshark)
MEEE, WRAIMBINR KRS RIOEEE, Fom TX BN . MREAIME, FEFIN TX £
AT E LT R, AT LA GMAC (8 TX Clock 5 TX Data (%%, KHER & MAC i&/& PHY
BT M. MAC AT LS LA R JLANJ7 1 :

e f&E TX Clock/TX Data ] iomux
o TXC %27 IEH
o RGMII #30I, Tx Delayline Bt & /2 75 1EH#

PHY it 7] LA PHY /) TXN/P {5 5 #iA PHY =& & A H3E &K ST ANER PHY ki, HAECE A&
AR, BATFREEEH Datasheet.

13.4.2 RX

R P EHEE G E AN TX [, SR RX: 388 EMZ 585 ifconfig -a 7 ethO 9 5 RX
packets A& EANBIEG I, W0, TR GMAC RX BAWEIE
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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: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

FIREAT LA PHY [ RXN/P, LLA GMAC [ RX Clock/RX Data, KAk 2 MAC it PHY HIL 1
B, MAC 7] DARE A PAR LA J5 T -

o i RX Clock/RX Data ] iomux

o RXC 8215 IE#f

e RGMII Tx Delayline At & & 75 1E

RGMII #:30Hf, Rx Delayline At & & 75 1E

R TX packets A& FE WG, H LKL RAIER BN, WA A2 BT -

o RMII B~ MAC 1 PHY & EE 8h A2 7 — A4
o PHY #:ACE AN, B0t b he B A 7 MIT AR

13.5 TX queuel timeout

WA TX JTEiEAH, —BORAEHIE R 1, WRER LUR LA R 51 s i 2 57 -

o BRI, MERPPECEREIERH, SHEARLE —ET

o PHY B}, PHY [IE LI FAN S PHY 45 KB 8 At
o PHY fE{Fi @, SECHBLT pham, Joikkik s

o ZHEH ORI
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