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1 RGMII Delayline 3RBZEIE

WMRRNIBEEEFILUKMINEE, FANE RGMI 0, RESHEHEES, BEETHM—K
delayline BVECE. RAWREER delayline {ES5{RIIB IR AARITE, BSFIMRTFIRLLKMAIME
ge, BEEIFERIMSBINGEE.

1.1 {XE3HRIA

RIBLINER S EBFE drivers/net/ethernet/stmicro/stmmac/dwmac-rk-tool.c 34, PFRLABEVES
EfBiE. MRFFL ENTERBIXES IS, 187 Redmine LREXNT, A kernel-4.4 [ develop-
3.10 hig4R,

e Kernel-4.4 %NJ: Rockchip_RGMII_Delayline_Kernel4.4.tar.gz
4.4 WizaE e, W TRIBEETHECIEBERN, NREmEAINE:, T E
kernel4.4_stmmac_optimize_output_performances_20191119.zip,

e kernel-3.10 #NJ: Rockchip_RGMII_Delayline_Kernel3.10.tar.gz

1.2 TAMHA
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F—RIBRIAFREE, FHEESERMILA sysfs TR, WMRSEERNREB MNIIEEE, LA
RK3399 J9ffl, 7£ /sys/devices/platform/fe300000.ethernet BR FAJLABZNX/ L N A

rk3399 all: -1 /sys/devices/platform/fe300000.ethernet/
total O
L rwX rwX rwx root 0 2013-01-18 20:21 driver -> ../../../bus/platform/drivers/rk gmac-dwmac
root 4096 2013-01-18 20:21 driver override
root 4096 2013-01-18 20:21 mac 1lb
root 0 2013-01-18 08:50 mdio_bus
root 4096 2013-01-18 20:21 modalias

root 0 2013-01-18 08:50 net

root 0 2013-01-18 20:21 of node -> ../../../Tirmware/devicetree/base/ethernet@fe300000
root 4096 2013-01-18 20:21 |phy lb
root 4096 2013-01-18 20:21 phy 1b scan
root 0 2013-01-18 08:50 power
root 4096 2013-01-18 20:21 rgmii_delayline
L rwx rwx rwx root 0 2013-01-18 20:21 subsystem -= ../../../bus/platform
-rw-r--r-- root 4096 2013-01-18 08:50 uevent

1.3 (EABE
TR, WRREEBRYZ rRTL8211E phy , WHBIEERIENE,
1.3.1 3#4 delayline &0

BT phy_1b_scan HRIFHEI—IMEN, SEEI—rhiEdty, FTEERATICERE 1000 ki,

echo 1000 > phy_1b_scan

H3hZRR TX 731ARY delayline(4H5SBEE <0x00, 0x7f>), IHZRZS RX J31ARY delayline, (BRI
2 <0x00, 0x7f>), HAfY "O" RNZAHILIRERILA pass, ZHEAEBRE failed, LA RK3399 Affl, &
kGRS, EFEETHRATEHG, TSR MEREN, FEEIEAERAE, ST RX

MIRELBTTED, HHAMTEFTEINXRR, IREERER, FTEFMT, M RXOxXXX): 8 : Fia

Hie,

rk3399 all:/sys/devices/platform/fe300000.ethernet # echo 1000 > phy 1b scan

42036.334955] Delayline scan speed set to 1000

42036.763825] RX(0x00): 0C690000000000000000000000000000000000000000000000000000D
42036.922667] RX(0x01): 0C002000000000000000000000000000000000000000000000000:000D
42037.080708] RX(0x02): 00C000080000000000000000000000000000000000000000000000000
42037.239008] RX(0x03): 00C000000€00000000000000000000000000000000000000000000000
42037.397432] RX(0x04): 00€000000002000000000000000000000000000000000000:000000000)
42037.556015] RX(0x05): 00C000000000020000000000000000000000000000000050000000000
42037.715566] RX(0x06): 0 /000000000000200000000000000000000000000005000000000000
42037.873428] RX(0x07): 00C000000000000000000000000000000000000000500000000000000
42038.031249] RX(0x08): 00C0000000000000000200000000000000000000%0000000000000000
42038.188929] RX(0x09): €000000000000000000200000000000000005000000000000000000D
42038.346662] RX(0x0a): 0 C00000000000000000006G00000000000005000000000000000000000
42038.504337] RX(0x0b): 0C0000000000000000000000000000000£0000000000000000000000
42038.661931] RX(0x0c): 0 0C¢00000000000000000000000G00000£000000000000000000000000D
42038.819840] RX(0x0d): 0 |000000000000000000000000069200000000000000000000000000
42038.977409] RX(0x0e): C€000000000000000000000000000GY0000000000000000000000000
42039.133983] RX(0x0f): 00C0000000000000000000000000000CN00000000000000000000000D
42039.290897] RX(0x10): 0€/0000000000000000000000000000000EH000000000000000000000D
42039.447501] RX(0x11): 0 C00000000000000000000:000000000000890000000000000000000
42039.604315] RX(0x12): 0 0C000000000000000000G00000000000000008000000000000000000
0C/000000000000000000000000000000000000080000000000000000D

42040.074697] RX(0x15):
42040.232542] RX(0x16):
42040.390534] RX(0x17):
42040.547331] RX(0x18):
42040.704321] RX(0x19):
42040.860853] RX(0xla):
42041.017449] RX(0x1lb

42041.174755] RX(0xlc):
42041.332159] RX(0x1d):
42041.490510] RX(0xle):
42041.646243] RX(0x1fT):
42041.800353] RX(0x20):
42041.952556] RX(6x21

42042.101991] RX(0x22):
42042.249630] RX(0x23):
42042.397247] RX(0x24):
42042.544833] RX(0x25):
42042.692520] RX(0x26):
42042.840107] RX(0x27):

00/000000000000500000000000000000000000000002000000000000
00C¢000000000050000000000000000000000000000000020000000000D
0¢/000000005000000000000000000000000000000000000:200000000D
00C000000500000000000000000000000000000000000000000000000
00C0000500000000000000000000000000000000000000000000600000
0 (00£00000000000000000000000000000000000000000000000G000
0 0CE000000000000000000000000000000000000000000000000000G0D
000000000000000000 0000000000000000000000 0000000000000000
00 00000000000000000000000000000000000000000000000000000000
00000 00 O O 00000 O O OOOO OO 000 0000 O 00O 00000000
0 000 0 0000 000 0O 0000 O OO0 00 0000 00 O 0000
00 0O 0O 00 0 00 000 O OO 0O 0000000
0 0 00 0000 0
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[42039.760898] RX(0x13):
[42039.917810] RX(0x14): €000000000000006000000000000000000000000200000000000000
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PORATMEREE NSRS ESFTEIH®E:
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RX(0x7d):
RX(0x7e):
RX(Ox7T):

».002810]1 Find suitable |tx delay = 0x2e, rx delay = OxOf
4 _all:/sys/devices/platform/Te300000.ethernet # [42065.847547] healthd: battery 1=50 v=3 t=2.6
[42125.847524] healthd: battery 1=50 v=3 t=2.6 h=2 st=3 fc=100 chg=au
[42185.847518] healthd: battery 1=580 v=3 t=2.6 h=2 st=3 fc=100 chg=au

XEMH RK3399 iR FMHESHARRYE, FMUBOAZREAR. EFEEIBAILER—1EN,
echo 100 > phy_lb_scan AILIEZIRNEBNKENRK, JIFLEMESE, BABKIESEK
NFHRRIE.

1.3.2 Wittt RAREE

BHRREIINEESHSECER] rgnii_delayline TR, AEMEIZEET TX/RX HiEEHEEIE
®, @Y phy_1b Tillhid, ZE/DXMNIAFEEL pass.

echo (tx delayline) (rx delayline) > rgmii_delayline
cat rgmii_delayline
echo 1000 > phy_1b

rk3399 all:/sys/devices/platform/fe300000.ethernet # echo Ox2e 0x0f > rgmii de>
[42265.031754] Set rgmii delayline tx: 0x2e, rx: 0OxfT

rk3399 all:/sys/devices/platform/fe300000.ethernet # cat rgmii delayline

tx delayline:| O0x2e, rx delayline:| Oxf

rk3399 all:/sys/devices/platform/fe300000,.ethernet # echo 1000 > phy 1b
[42270.042819] PHY loopback speed set to 1600
[42270.738739] PHY loopback: PASS

MR pass &, 5 delayline 2 5I1EZ dts:  tx_delay = <Ox2e>; 1 rx_delay = <Ox0f>;, EEFflE
ANEH, ZERES ping 2E iperf tEEEMIK, —RBER FEIX—SHAILLT .

&gmac {
assigned-clocks = <&cru SCLK_RMII_SRC>;
assigned-clock-parents = <&clkin_gmac>;
clock_in_out = "input";
phy-supply = <&vcc_lan>;
phy-mode = "rgmii";
pinctrl-names = "default";
pinctr1-0 = <&rgmii_pins>;
snps,reset-gpio = <&gpio3 RK_PB7 GPIO_ACTIVE_LOW>;
snps,reset-active-low;
snps,reset-delays-us = <0 10000 50000>;
tx_delay = <0x2e>;
rx_delay = <Ox0f>;
status = "okay";

e

1.3.3 B&if 3

WRBE—H delayline BELAEECATBER R FRIIHE, [REATsERBEHIIRE, BORNTRE
=, AL THBEENIREIEE, menuconfig E¥TFF CONFIG_DWMAC_RK_AUTO_DELAYLINE , iXi EE%,I
BENEEORNMABSERRNE, FTHX N BTSRRI, — R ARE X

Device Drivers -
Network device support -
Ethernet driver support -
[*] Auto search rgmii delayline
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ZNEBERSEFE—IRFBIRHREES—XIRN, HMEESIE delayline {EfF#EZ! vendor storage, ZE/Y
BFRFHIERREIZEM vendor storage H3kEHBES dts BEE. RA7TE vendor storage B G, 45
ETNRFANEIITZRIE—IX.

EIRFEIBREFTED:
[ 23.532138] Find suitable tx_delay = 0x2f, rx_delay = 0x10

ZIEFHBIRESTED:

[ 23.092358] damac rk read rgmii d1 from vendor tx: Ox2f, rx: 0x10

2 fEfY
2.1 SEERHA

15 Redmine L SHmEHEAEARSERBNEEFNAMHRNSEEE, AURNNSEELRE
Z¥GIRIARI RTL8211E PHY AL T RTL8211F, XZEA RTL8211E B FEAYAIA:

e RTL8211F BE38Z51.8V #1 3.3V 10, RTL8211E R74% 3.3V;
e RTL8211E PHY IREMER FiRiET ;
e RTL8211E H4T EXATIRZEIAY delayline UK AHREE kiR M Lk,

RS EERR, FEETUNRER3.3VIO, I0 FEDEZFFIEN.

DIERE MAC_CLK SEiE /5T FHbEERE, #aRmERI<, S5 PHY EXHAY 125M £
Rockchip SEa#ElR ST LLEBHALEELETE, £ bypass BHAY TX_CLK (FE54%EF, BT
HEBEE, BIdSEAEE MAC_CLK BIIEREE, oILUEZE TX_CLK fUESRE.

2.2 izt RGMII EORYISER

SRR RGMIN DY, BERTBUTHFER, BURMMORTEEHS, MREFSNRHER
BEMRAORIESH T, FB7E Redmine HZHER,

Symbol Parameter Min Typical Max Units

TskewT Data to Clock output Skew (at Transmitter) *note | -500 0 500 ps

TskewR Data to Clock input Skew (at Receiver)  *note | 1 1.8 2.6 ns

TsetupT Data to Clock output Setup (at Transmitter — 1.2 2.0 ns
integrated delay ) *note 4

TholdT Clock to Data output Hold (at Transmitter — 1.2 2.0 ns
integrated delay ) *note 4

TsetupR Data to Clock input setup Setup (at Recerver — 1.0 2.0 ns
integrated delay ) *note 4

TholdR Data to Clock input setup Setup (at Recerver — 1.0 2.0 ns
integrated delay ) *note 4

Teye Clock Cycle Duration *note 2 72 8 8.8 ns

Duty G Duty Cycle for Gigabit *note 3 45 50 55 %

Duty T Duty Cycle for 10/100T *note 3 40 50 60 %

Tr/Tf Rise / Fall Time (20-80%) 75 ns

note 1: For all versions of RGMII prior to 2.0; This implies that PC board design will require clocks to be routed such that an additional trace delay
of greater than 1.5ns and less than 2.0ns will be added to the associated clock signal. For 10/100 the Max value is unspecified.
note 2: For 10Mbps and 100Mbps, Teyce will scale to 400ns+-40ns and 40ns+-4ns respectively.
note 3: Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domain
as long as minimum duty cycle is not violated and stretching occurs for no more than three Teyc of the lowest speed transitioned between.
Note 4: TsetupT / TholdT allows implementation of a delay on TXC or RXC inside the transmitter. Devices which implement intemal delay shall be referred
to as RGMII-ID. Devices may offer an option to operate with/without internal delay and still remain compliant with this spec.

LCENFEIATIRES CLK BSERE, DIEROZEKIRIINE (FEEAXSHER, KX SSRET™
H, RAERMNEIFRMEEREE) |, E MAC_CLK, TX_CLK, RX_CLK (SE/IEF, EmELSH.
1BE. LAREF TR, MERESSAERLHEREREAT 125M 95 &, NRRHRLTEEIBEIKRE
ROTeeniE, RFERESRLNE, SEUEHEITE 45% ~ 55% Zi8), EliXIMNERaEATEAYE
SNAGRE, MIEEZE, —REFENRIEXK, BA=tE 750%, EAERUEARIER.
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2.2.1 RX_CLK/ MAC_CLK

MAC_CLK 8% RXCLK H PHY f2fft, aN5R#IRY CLK NEESEERIE, EA—R PHY migB 57
AR, FREREEEETRAFRIAR, JUEARRBSMERRNELOTE (FEREEER, &
BEHRESTA)  BEKXRBESE, BERIBEEZSZE.

2.2.2 TX_CLK

TX_CLK B, HIWLETE, aJLAuBiE 10 EEHEN S FRE, & 10 REERRERERIRR, &
LUz bRikeeE; BN, EiEEE 10 SRR RmaEMEsRINEW, KaEENE PSSR
SN EREINERRL, SR 220hm BIEXCK; MBI EEAENTEA, JLUEIT S E MAC_CLKAY
IEESEEEE TX_CLK 52StE, 9 FEERE 1000hm, FHEBEBEEGIRmNES, AENRFER—E,
BILAM100 @ L8, BEIREESMERE SSIREaEKRALLE. MR EKSERR K, FEIFEFERR 10
£ 3.3V, £ PHY 5 RK EE5iRERSIF 1.8V I0 UER T, AILUE 10 BBIRKS 1.8V BEESTEM,
1.8V 10 (SE48HRETF 3.3V, HEE(EH1.8V 10,

3 FAQ
3.1 BOXM)

HAIFERE pass NELOMARYF, RBEMHESEF, TREA. NRABAZIEOSEAZINEOXN
N, —RRERMHERE, BEERYEOET.

3.2 PHY A8y

XEXS PHY SR REEIINER, REMFS RGMII, BEUTHRREEEET:

o WMSRRIMEHIERIOR RTL8211E FJk PHY, BIURHA RTL8211F B EAAIPHY, RE L
X 2.1 EHHER.

o NIRRATERRY PHY i loopback 1088, BSMR TEAVIZIAZREN delayline:
HUETRERIES KN, BAT 125M SEFRERNKES, 5T PHY imlE T™XC 5 TXD
ZIAREGIZE, BT 10 HSBARRIEEELE 1.5ns ~ 2ns KIEK (HEER 1~ 2.6ns BEE—E
B) , XIAEHAK; RX BT2ELZNEHEER, 7E loopback iZFREERAIER T, REEMHE
TEUERF B, 1£ tx_delay FFRMERNIRRN T, 55§ rx_delay 129 0x10, i5e/5F iperf i
TIBUE, RIFFMERATARAIEEA), HERF 10 mOEM rxdelayZ5iFas, A5 MiftA L
fn (0x10 ~Ox7f XA , 10 B5edirasia, SMEIEHEXT 900M LIS, BN 2 T
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TXC&TXD HAALURAZ AN T :

File Control Setup Trigger Measure Analyze Utilities Help 17 Jul 2015 2:58 PM
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