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1. f{ ot

SlinuiRER G h 9T E HMthSoC—#E, U-BootF U AMEF &N ARSI E R
B NREE,

AFEMFENS T FHIEH- 587110 U-BootFIYT8531 PHYZIFT FF &R AVHE , &0 ){FE A
FMOEBENBETATEBINANNSE,

AFMSERFERBET A TRE:
* SDKRRA: 3.0
« U-BoothikA: 3.0
e LinuxAZER A 5.15

A =

HFREIBU-Boot LN RIKIRA, SEERTLAFRER, EHEH, BSEH
ISR R

1.1. & EFWHELA

Blinux 3xUk, RGRSINT REWMEABIEEMNIIES KR EHERE, RENIEMHR
ENRG AR, XINRERFEAVERLYFNFAER.
—PMEREREREUTE2IER.

c REWREFESR (DTC) @ ATRRENEERARG U EN _#HEIXHHNIA,

< RERGRRD (DTS) @ AKTIRAREWIA M. &0 D XX h 32 B ir580F

ERREMELE.

REWEFEEELS (DTSI) @ IEREREWIERFOANLRTIERASLM . BT UELX

32 B AR BHE SR E

< REWBR (DTB) | RGOEIREW i Hlblob3 f, FERGHEF UEHTT.

THREZERT ERERANXR (TER) .
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11- A

B 1-1&&RITER

DTSI File DTSI File DTSI File
DTS File

|

DTC Compiler

l

DTB Binary File

1.2. & &R

SR
FI7110A9 1% B RARLAN T

B

| i nux

— arch

I— riscv

— boot
|— dts

L starfive
— codecs
| — sf_pdm dtsi
| — sf_pwmdac. dt si
| — sf_spdif.dtsi
| — sf_tdmdtsi
| L sf wrB960. dt si
|— evb-overlay
| — j h7110-evb-overlay-can. dts
| — j h7110- evb-overl ay-rgb2hdm . dts
| — j h7110-evb-overl ay-sdio. dts
| — j h7110-evb-overlay-spi.dts
| — j h7110-evb-overl ay-uart4-enmc. dts
| — j h7110-evb-overlay-uart5-pwndts
| L Makefile
— j h7110-cl k. dtsi
— j h7110- common. dt si

I

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| | — j h7110. dtsi
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11 - A

— j h7110- evb- can- pdm pwndac. dt s
— j h7110-evb. dts
— j h7110-evb. dtsi
— j h7110- evb- dvp-rgb2hdm . dts
— j h7110- evb-pcie-i2s-sd. dts
— j h7110-evb-pinctrl. dtsi
— j h7110-evb-spi-uart2.dts
— j h7110-evb-uart1-rgh2hdm . dts
— j h7110-evb-uart4-emc-spdif.dts
— j h7110-evb-uart5-pwmi2c-tdmdts
— j h7110-fpga. dts
— j h7110-visionfive-v2.dts
— Makefile
L vf2-overlay
— Makefile
L vf2-overlay-uart3-i2c.dts

SoC¥E&
B5-1R387110 SoCFE & MR & HHEARDE I T BR 12!

freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110.dtsi

iy 2
52 2 BiRiTEAL (SBC) MREHIFAME M TESZ!

freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110-visionfive-v2.dts
-- freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110-comon. dts
-- freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110.dts
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2. WAKM & 9T

RENBTEERE UAKMIREHEZFHTTE.

2.1. X FIUAKM

UK E—FETREMAMEZBERA, BYFIEEES2.3MUARAE, B83E10 M. 100 MAI
1,000 MBS IAKRME ESCE ., ETCP/IPIMYLE, UANAFILTES,

B 2-1 IAREXE

Application Layer
Transmission Layer

Network Layer

[ LLC Sub-Layer

Data Link Layer
Ethernet MAC Sub-Layer

Physical Layer

MUARMSTCP/IPEEHRIMIERE (L1: Physical Layer) M##EHEEEE (L2: Data Link Layer) 78
¥, BURMREE B ERES (LLC) FEMSEMAKIGEES (MAC) FE.

2.2. PAKM & BHELR

TE xR RA R 128, FELREEUTE.
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A 2-2 PUAKM & EHESR

Send Data Paclfet Receive I?ata Packet Protocol Interface Layer
dev_queue_xmit() netif_rx()
Structure net_device Device Interface Layer
Send Data F"acket Receive Data Packet Device Driver Layer
geth_xmit() (Process Interrupt)
Physical Device Media Device Media Layer

*M3EOE (Protocol Interface Layer) : iZZIRMH T H—MEGEL X FREIE
O, dev_queue_xnit() O AT RIEEHIE, netif _rx() EOATEREIE.

+ %% NOE (Device Interface Layer) : iZE12{t 7 net_depicel % —449, ATHER

ME R EZNBEMBREMAT . ZEWTUEMEE B EFERRBINGENARSEKT
=
- 5 & BN EFE (Device Driver Layer) : iZESEI 7 fEnet_deviceZE ) + E X A9THRE
BIEIEE, AREBXERERTAEHRNEFFTIT.

s

« R & HMAE (Device Media Layer) | 1ZE8&1EA T MEHE S LEMERIESHYE

TR, BEMEEHERSEMNAETERHNN R,

2.3. GMACE 84514

GMACHYIR RS A5 M9 7E I T B 1

Drivers/ net/ethernet/stm cro/ st mmac

THERRREE HCMACERRL A= F,

1 Drivers/net/ethernet/stm cro/stmmac
2

3|— stmmac. h

4 |— dwrac-starfive-plat.c

5 |— stmmac_nain.c

www.starfivetech.com © 2018-2022 HiBEMBRITBIEAT
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% 2-1 GMACER B4

X

i AR

st nmac. h

DWMACY & BIGMACIRSNFE AL 3, I AR, EX T —L

= BUREMMAERED,

dwmac-starfi ve-
plat.c

FEH R DWMACY & FIGMACIR s 12 F 45 E BL B 1 T

st mmac_nain. c

DWMAC¥ 4 FGMACIRFIFE /A tiED

24. &

241 NiZXHERE

ZRINTSE, AERZERMEES BHGMACKH.
1. #freelight-u-sdkfIREXT, WA TGS UHARNIZERREGU,

make | i nux-nmenuconfig

2. # ANetworking support3g

13
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B 2-3 Networking support

.config - Linux/riscv 5.15.0 Kernel Configuration
— Networking support — Networking options
- 0 Kernel
v ) 1
Arrow keys navigate the menu. <Enter> selects submenus ---> {or empty submenus ----}.
includes, <N> excludes, <M= modularizes features.
excluded <M> module = > module capable

General setup ---»
[*] MMU-based Paged Memory Management Support
oC selection --->
PU errata selection --->
latform type ---=
ernel features ---»
‘oot options --->
ower management options ---»
PU Power Management ---»
ceneral architecture-dependent options ---=
nable loadable module support ---=
nable the block layer ---=
0 Schedulers --->
xecutable file formats ---=
-

“1le systems ---»
ecurity options ---=
ryptographic API -
ibrary routines ---=
ernel hacking --->

< Exit > < Help > < Save >

Press <Esc=<Escx to exit, <?= for Help, </= for Search.

Highlighted letters are hotkeys.
Legend: [*] built-in

< Load >

3. # ANetworking options & Ftif#Fsupported network protocolsif .

Pressing <Y>

01|

www.starfivetech.com
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B 2-4 Networking options

-config - Linux/riscv 5.15.0 Kernel Configuration
Networking support MNetworking options

work 1 1
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----}. Highlighted letters are hotkeys. Pressing <Y>
includes, <N> excludes, <M= modularizes features. Press <Esc><Esc> to exit, <?> for Help, <=/> for Search. Legend: [*] built-in [ ]
excluded <M> module < > module capable

acket: sockets monitoring interface
nix domain sockets
NIX: socket monitoring interface
ransport Layer Security support
ransformation user configuration interface
F_KEY sockets
DP sockets
CP/IP networking
P: multicasting
P: advanced router
IB TRIE statistics
P: policy routing
P: equal cost multipath
P: verbose route monitoring
P: kernel level autoconfiguration
P: DHCP support
P: BOOTP support
P: RARP support
P: tunneling
P: GRE demultiplexer
P: multicast routing
P: TCP syncookie support
irtual (secure) IP: tunneling
P: Foo (IP protocols) over UDP
P: AH transformation
P: ESP transformation
P: IPComp transformation
MET: socket monitoring interface
DP: socket monitoring interface
AW: socket monitoring interface
NET: allow privileged process to administratively close sockets
CP: advanced congestion control ----
CP: MD5 Signature Option support (RFC2385)
he IPv6 protocol ----
MFTCP: Multipath TCP
ecurity Marking
imestamping in PHY devices
Network packet filtering framework (Netfilter) ---=
'PF based packet filtering framework (BPFILTER) ----
he DCCP Protocol ----
he SCTP Protocol ----
he Reliable Datagram Sockets Protocol
he TIPC Protocol ----
'synchronous Transfer Mode (ATM)
ayer Two Tunneling Protocel (L2TP) ----
802.1d Ethernet Bridging
Jistributed Switch Architecture ----
802.10/8062.1ad VLAN Support
JECnet Support
'NST/IEEE 882.2 LLC type 2 Support
‘ppletalk protocol support
CITT X.25 Packet Layer
APB Data Link Driver
honet protocels family
EEE Std 802.15.4 Low-Rate Wireless Personal Area Networks support ----
105 andsor fair queueing ----
Jata Center Bridging support
INS Resolver support
1 ALT.M.AN. Advanced Meshing Protocol

AA N A A A
MWWV W e

A
£
W

*

-x-
e L A e e

A—me—m A A AAAAANAAAAANANAN A A e A A

< Exit > < Help > < Save > < Load > |

4. 3t \Device Drivers3g & ,

© 2018-2022 i8R EIRAE) www.starfivetech.com
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B 2-5 Device Drivers

File Edit View Search Terminal Help
.config - Linux/riscv 5.15.0 Kernel Configuration

[ rnel r
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus . Highlighted letters are hotkeys. Pressing <Y> includes,
<N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module
< > module capable

General setup --->

MMU-based Paged Memory Management Support
soC selection --->

CPU errata selection --->

Platform type ---=

Kernel features --->

Boot options --->

Power management options ---»>

General architecture-dependent options --->
Enable loadable module support --->
Enable the block layer --->

10 Schedulers --->

Executable file formats --->

Memory Management options --->

N o _cup

1le systems

security options --->
Cryptographic APT --->
Library routines --->
Kernel hacking --->

< Exit > < Help > < Save > < Load >

5. 3 ANetwork device support > Ethernet drivers support3%8, HEFEFLEREX
FFHIGMACIRFNR % .

www.starfivetech.com © 2018-2022 i8R EIRAE) 16
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B 2-6 Ethernet drivers support

.config - Linux/riscv 5.15.0 Kernel Configuration
Device Drivers Metwork device support Ethermet driver support

-
Arrow keys navigate the menu. <Enter> selects submenus ---> {or empty submenus ----}. Highlighted letters are hotkeys. Pressing <Y>
Legend: [*] built-in [ ] |

includes, <N= excludes, <M= modularizes features. Press <Esc=<Esc> to exit, <?= for Help, </= for Search.

excluded <M> module = > module capable

[ 1 National Instruments Devices

[*]  NVIDIA devices

< > nForce Ethernet support

I KI Semiconductor devices

== penCores 10/108 Mbps Ethernet MAC support
[*] acket Engines devices

= > acket Engines Hamachi GNIC-II support
<> acket Engines Yellowfin Gigabit-NIC support
[1 ensando devices

[*] Logic devices

< > Logic QLA3XXX Network Driver Support

< > NetXen Multi port (1/18@) Gigabit Ethernet NIC
<> Logic QED 25/48/100Gb core driver

[1 ualcomm devices

&l DC devices

<> DC R6040 Fast Ethernet Adapter support

[*1 ealtek devices

£

ealtek B169/8168/8101/8125 ethernet support
enesas devices
ocker devices
amsung Ethernet devices
EEQ devices
olarflare devices
ilan devices
ilan SC92831 PCI Fast Ethernet Adapter driver
ilicon Integrated Systems (SiS) devices
iS 900/7016 PCI Fast Ethernet Adapter support
15190/515191 gigabit ethernet support
MC (SMSC)/Western Digital devices
MC EtherPower II

——————— A

*

Wt bt bt et bt et

MSC LANG428 PCI ethernet adapter support

Jopayi atharnat driuar:

<= LOGIC QLCNIC 1/10Gb Converged Ethernet NIC Support

<> ealTek RTL-B139 C+ PCI Fast Ethernet Adapter support
<> ealTek RTL-8129/8130/8139 PCI Fast Ethernet Adapter support

MSC LAN911x/LAN921x families embedded ethernet support

TMicroelectronics devices
STHicroelectronics Multi-6igabit Ethermet drive

<*> STMMAC Flatform bus support
<*> support for snps,dwc-gos-ethernet.txt DT binding.
<*> Generic driver for DWMAC

2 "

PP
|<*> tarFive dwmac suppurtl
< > Loongson support
= > STMMAC PCI bus support
I un devices
<> un Happy Meal 16/108baseT support
< > un GEM support
< > un Cassinl support
<= un Neptune 10Gbit Ethermet support
ynopsys devices
ehuti devices
chuti Networks 180G Ethernet
exas Instruments (TI) devices
I CPSW Phy mode Selection (DEPRECATED)
T ThunderlL&N support
1A devices
IZnet devices
ilinx devices

< Exit > < Help > < Save > < Load >

6. REFEX, FHRENZEENIAE.

2.4.2. BEREFEE

DTS/DTSIX BT HHBIrE X E W E
AR M) & 2 PR EIL TR

l'i nux-5.10/arch/riscv/boot/dts/starfive/

AT RCADER A IA AR BIDTS XA 2544

l'i nux-5.15.0
L.- arch

o © 2018-2022 LigEISRHRAIRAT]
KRR
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L- | -- riscv

| -- | -- starfive
-- | -- ] -- | -- jh7110-conmon. dt si
|

| |
| |
| -] -
| |
| | ~~ | -- ] -- jh7110.dts

AT ARG ER 0 h7110. dt s 3 {1 "gmac0” 89 IR & #IRAAD B .

gmacO: et hernet @6030000 {

conpatible = "starfive, dwac", "snps, dwrac-5. 10a"
reg = <0x0 0x16030000 0x0 0x10000>;
cl ock- names = "gtx",

"tx",

"ptp_ref",

"st nmacet h",

“pcl k",

"gtxc",

"rmi_rtx";

cl ocks = <&cl kgen JH7110_GVACO_GTXCLK>,
<&cl kgen JH7110_U0_GVAC5_CLK TX>,
<&cl kgen JH7110_GVACO PTP>,
<&cl kgen JH7110_UO_GVAC5_CLK_AHB>,
<&cl kgen JH7110_UO0_GVAC5_CLK_AXI >,
<&cl kgen JH7110_GVACO_GTXC>
<&cl kgen JH7110_GVACO_RM | _RTX>
resets = <& stgen RSTN _UO_DW GVAC5_AXI 64 _AHB>
<& stgen RSTN U0 _DW GVAC5_AXI 64_AXI >

reset-nanes = "ahb", "stnmaceth";
interrupts = <7>, <6>, <5>
interrupt-names = "macirqg", "eth wake irqg", "eth_|pi"

max- f rame-si ze = <9000>;

phy-nmode = "rgmi-id";

snps, mul ticast-filter-bins = <64>;
snps, perfect-filter-entries = <128>;
rx-fifo-depth = <2048>;
tx-fifo-depth = <2048>;
snps, fi xed- bur st ;

snps, no- pbl - x8

snps, force_t hresh_dma_node;
snps, axi -config = <&stnmac_axi _set up>;
snps, tso

snps, en-t x- 1 pi - cl ockgati ng;

snps, en-1 pi ;

snps, wite-requests = <4>;

snps, read-requests = <4>;

snps, burst-map = <0x7>;

snps, t xpbl = <16>

snps, rxpbl = <16>

status = "di sabl ed";

www.starfivetech.com © 2018-2022 HiBEMBRITBIEAT
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b
IATRME T X EIRRAD RS £ R

- compatible: FAMELR, BATEERINEFMNBIRRE.

sreg. HF1FEEE AL 0x16030000"FSE R “0x10000”,

* clocks: PUAKMIEIR{E FHEIRIAS £,

s clock-names: _iRAEFEREYETR,

s resets. UARMERERENELES

* reset-names: R ENESHAR.

s interrupts: TE{FHRTID,

s interrupt-names: iR FETEY B TR,
 phy-mode: AMPHYHE, #la0, “rgmii
*snps: BXRPHYRESE, BESHMEXM.
e status: UAMITIERTS, "BRA'SCER".

AT RAZER ) h7110- common. dt si XA “gmac0” 191% & RHERAL R~ 5] .

&gmacO {
status = "okay";
#address-cells = <1>;
#si ze-cel |l s = <0>;
phyO: et hernet-phy@ ({
rxc_dly_en = <1>;

rx_del ay_sel = <0>
tx_delay sel fe = <5>;
tx_del ay_sel = <0Oxa>;

tx_inverted 10 = <0x1>;
tx_inverted_100 = <0x1>;
tx_inverted 1000 = <0x1>;
3
)i -

&gmacl {

#address-cells = <1>;
#si ze-cel Il s = <0>;
status = "okay";

phyl: ethernet-phy@ ({
tx_delay sel fe = <5>;

tx_del ay_sel = <0>
rxc_dly_en = <0>;
rx_del ay_sel = <0>

tx_inverted 10 = <0x1>;
tx_inverted_100 = <Ox1>;

"ERCrmiQ 7,

o ©2018-2022 LiSRIFHLEIRAT]

WRALRE

www.starfivetech.com


https://www.starfivetech.com/

|2 - LAR A
tx_inverted_1000 = <0x0>;
b
}i 122},
AT RME T X EIRRAL RS E0R R
*rxc_dly en: WFEATERESGAERCMIER T BHEWEN2nsHIE, 1. FH, O
i_kT;'_fFHo
s rx_delay sel: tFEEATEEZWSEMMIER, F25K150 ps, J#EXSE
;. 0x0ZF|oxf
* tx_delay sel fe: tFERAFEREE10 MFI100 MEER TR IZESBNHER, H5K150
ps, TJIEXSERE: 0x0ZF|oxf
s tx_delay_sel: IFEHATEEL000 MIETR T A XS ER, HHK150ps, TER
SEE 0x0Foxf .

- tx_inverted_10: ItFERATREZSAI0 MERXN TEARERNMRE. 1. B O

®H.
* tx_inverted_100: ItFERATRERZSAEL0 MR T ERAAXERNHRE, 1 /5
H, 0. ZH,
* tx_inverted_1000: It FEHATIREREGEL000 MIER N EAAXIERSNKE, 1 &
A, o:ZH,
www.starfivetech.com © 2018-2022 i8R EIRAE) 20
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3. #1184k U-Boot

RENBHIHU-BootlTTE, TEARMINE S RN EFIEIAES,

3.1. U-BootijRR 78444

TR A 158711089V -BootiBERRE X4 B %,
& 3-1 U-BootiBE{X 1B 4514

./U-BOOT

B
= s e e o«

AT A% _E B SR 28

 board: board % B &AL, BEEBRETHIST11058 25 200
X%,

carch: IEEOXMHE, BERBROIBAIXM;. XEXHNIR TR, B,
BABBRERUL X EPRNETRAR.

s driver: Z3X R BEU-BootXFHMAMBE EKsNER, BHEUAMIKETERF. PHYIKShFE
F. USBIRFIEFZ,

*net! ZX{FREEU-Boot P XFFRIFTE LEMML, BfEping. tftp. i crpFIE Al
W

ccmd: ZXHFFEEU-BootXIHFMFEGS

s configs: ZXMHRBEMBEREXM, SPXMHREK—MARTER.

* scripts: % XfHREE AT REFEMNS .

3.2. U-Boot BZIATE

TEAU-Boot BFREIER,
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| 3 - ##EfLU-Boot
B 3-2 U-Boot 2GRl

Reset all CSR board_init_f_alloc_reserve

.disable interrupt
.install trap process handle

harts_early _init

board_init_f_init_reserve

board_init_f
Hardware special initialize
U A EEHREG I RN,

- _start: SMARRMMNTTRIREEHERst art. s3XfF, XL TarchE X
T startE RGO BBENEEANE —MEL.

« CPU init: CPU#IMAMLTE, TR BRECPUBXIIEEN SR, N tEFR, %%
BOA TR BRISC-VIZ M ME E RS 1722

*:
U-BootM BaIX & B—Mly, HMOHHEEATHER. ZEIBERAT, U-
bootZELinux /B Z Bl A= A BIZ

* board_init_f alloc_reserve: 1% FHifImalloc arenafl &Ik E#Estruct arena.
* harts_early_init: EE&ZhartsfI EH X B EE XCSR,
* board_init_f init_reserve: 54 IR BB == (8],

- board init . ZEEHELATS 2T, LMEHEANERIETHRE, MCPU. i
. BHAmEERE,

* jump_to_copy: ¥£FEEEstructEHEISHit=E, HEHEMENFZAM,
BEREMTSMERRBRIBZE, ZEREFEUT BadE.
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| 3 - ¥#A{kU-Boot

Scan device node and /
nhet

B 3-3 U-Boot BENRTE2

bind the driver “

v
v
\ 4

e

run_main_loop

Ethernet initialize

UTh EE RSN IR,
* board_init_r: FFEMRMIAU M. EEPIREETE 5T R IRIE XML R EEGZ
—17.
initdm: FEEETR, FS5IERIKEEFFRTREK.

«initr_net: DIXMI#IRUI . ZXPBR A ERERRET AR EAE KM
Ho

* main_loop: RE_FH#HU-Bootz FINRE— M IBLKTE.
2R REEERME, U-bootZEmEsTAEEFEA.

Frinitr_netifff2H, frFdri vers/ net/ phy/ phy. c X3 T 8phy initd&ECE B F 1151k
IAAMPHY . ZILPHYIZ&HIE, (35 27T TR EZE L.
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4. M —#F B IA XM IR ZN T2

WNRU-Boot A HE BRI IUAMPHY, &0] IR AT IR & RINPHYIREE A
3,

4.1. A KM IR=h TR 75544

AT ARRDER S B E T IAKRIPHYZEH

phy_yutai _init(void)

{
phy_regi ster(&YT8512 driver);
phy regi ster(&YT8521 driver);
phy register(&YT8531 driver);
return O;

}

M EXEE T U-Boot BNASHFA AT E UAKMPHYHF (BER)
IEMAS M FRFTR, REFED IR LPTIREBIPHY .

MRERIBHNREMARERK, BERLEGNPHYRFER, B UBK—LRE
HAEPHY, REBTATERIPHY,

TE UL —NEE R U-Boot PHYZE 49 441,
& 4-1 U-Boot PHY 197~

static struct phy driver ¥YT8521 driver = {
.name = "YuTai YT8521",
.uid = @xPeeEEA11a,
.mask = @xPreepfff,
.features = PHY GBIT_FEATURES,
.config = &yt8521 config,
.startup = &ytphy startup,
.shutdown = &genphy shutdown,

¥
U A Bk S0 a0k

«.name. BHBIIFHOMUANPHYHZFR, BRI A—DREYRFR, BEIUEA—
BERENEIR, DEBRIFITHF.

«.uid: FIERIDIAKIAAMPHYR&ID, o] IXAEPHYHIE R HIF M 2.
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| 4 - FI—HFHIUA R IR 572
«.mask: PDIKMPHYRIHERD, 7E7=f 0x00000f ff "/, #Ff "M ERUDS, EXE
B, TTINERXANET, MEREA.
« feature: PHYRYTIKAIHEAE, a0, IAKMPHYEE AT IKALIPHY,

«.config: NABEFELIAKRMPHYRIREGTAA. WFRXEBEHPHY, EALHTEEEN.
ST EHFQSGMIFIRMIFE Z2PHY, NIFEE BT E ERIEEPHYHNAE,

4.2. FWIn—A#EPHY

Blgn, MREFEIZEMotorcomm B RII—NEFTEI R AYT8531H9PHY, EEEH Zdri vers/
net/ phy/ nmot or comm c XX, FHITIATHRE

- RBE B MNEIREMEE—MITINEN . XHPHEIREMHU-BootEX, HEARN
FROPHYSHF, B JUETHh B R EBERE MR,

- ERUANBIMXANE. REEENREFHERERNA SEXE].

< BiT ¥ phy_register () FRETAFRINAFEE, UFHREEZLFM T FHEIPHY, £
-

phy_regi ster(&YT8531 dri ver)

MREMEHAMER FRIPHY, ERERKEHACIESRENATPHY EMAIERX
4, {5140, XFFBroadcom PHY, {3 {#br oadcom c,

4.3. Z£U-BootH F FPHY

AT THE, EU-Boot - 2 FFHEIPHY:
1. ZAU-Boot/B AHFTAIPHY, BEREEFARFEALHFENRENX .

THERRLRIEH T — N ER- 2 23K/ configs/starfive-
vi si onfive. h. h/7ZRAIYT8531 PHYRY 7RI,

#defi ne DWC_NET_PHYADDR

BRREELPEXPHYIUER IERE, B0, RELIEERE A
HIPHYHBAE

2.%E, BREEEREXHTARMEXNEEX.
TERERT ZEREXHFRRIYTE531 PHYAY A,
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|4 - FI—DHEIINARP RN IEFF

B 4-2 R E X4 R MPHY

-lint phy_init(void)

- #ifdeft CONFIG _B53 SWITCH
phy b53 init();

#endif

-[#ifdet CONFIG _MVEBEG61XX SWITCH
phy mv88eblxx_ init();

#endif

“#ifdef CONFIG_PHY AQUANTIA
phy aguantia_init();

#endif

-l#ifdet CONFIG_PHY ATHEROS
phy atheros_init();

#endif

-#ifdef CONFIG_PHY NCSI
phy ncsi_init();
#endif
- #ifdeft CONFIG_PHY XILIMNX_GMII2RGMII
phy xilinx gmii2rgmii init();
#endif
-l#1fdet CONFIG_PHY YUTAL
phy yutai init()};
#endif
genphy _init();

return 8;

3. Ve, BT A APHYIREIFIRAARII— A% A .

TERET —PNEXH s/ net / phy/ mower conm ¢ /R ANYT8531 PHYAY 7R
15']0

4-3 FEIREF ML RIPHY
int phy yutai init(void)

phy register(&YT8512 driver);
phy register(&YT8521 driver);
phy register(&YT8531_driver);

return @;

¥
4. REIRFBEE X RN EFLEM.
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|4 - AII—HFRIAAR IR TE 7
THERMET — N EXHIRENFEFdri ver s/ net / phy/ not or conm ¢ 1 X YT8531
PHYEY 71,

B 4-4 EXPHYEIRLEM
static struct phy driver YT8531 driver = {

.name = "¥T8531 Gigabit Ethernet",
.uid = PHY_ID YT8531,

.mask = MOTORCOMM_PHY ID MASK,
-features = PHY_GBIT_FEATURES,

.config = &yt8531 config,

.startup = &ytphy startup,

.shutdown = &genphy shutdown,

ItF

4.4. PHYIRE#IE1L

TERIS2RTYT8521 PHY R & ¥R ABAY =B

27 © 2018-2022 iBEIFTEHSEIRAE] www starfivetech.com
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|4 - FI—DHEIINARP RN IEFF

& 4-5 YT8521 PHY 41k

static int yt8521 config(struct phy device *phydev)
{

int ret, val;

ret = 8;
genphy_config_aneg(phydev);

/¥ disable auto sleep */
val = ytphy read ext(phydev, EXTREG_SLEEP_CONTROL);
if (val < @)

return val;

val & ~(1 << YT8521 EN_SLEEP_SW BIT);
ret = ytphy write ext(phydev, EXTREG_SLEEP CONTROL, wval);
if (ret < @)

return ret;

[*Fset delay config®/
ret = ytphy of config(phydev);
if (ret < 8)

return ret;

val = ytphy_read_ext(phydev, YT8521 EXT_CLK_GATE});
if (val < @)
return val;

val &= ~(1 << 12);
ret = ytphy write ext(phydev, ¥T8521 EXT CLK GATE, val);
if (ret < 8)

return ret;

return @;

TEE77TYT8531 PHY R & ¥ AR =H.,
& 4-6 YT8531 PHY#I#54k1

static int yt8531 config(struct phy device *phydev)
1

int ret;

ret = 8;
genphy _config_aneg(phydev);

/* set delay config */
ret = ytphy of config(phydev);
if (ret < 8)
return ret;
return ©;

www.starfivetech.com © 2018-2022 i8R EIRAE)
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|4 - A=A HEIAKRM BN

B 4-7 YT8531 PHY#Jt41k2

static int ytphy of config(struct phy device *phydev)

1
ofnode node;
u32 val;
u32 ctfg;
int i;
node = phydev->node;
if (lofnode valid(node)) {
/* Loock for a PHY node under the Ethernet node */
node = dev_read subnode(phydev->dev, "ethernet-phy");
¥
if (lofnode valid{node)) /* No node found*/
return @;
[*read rxc_dly en config*/
cfg = ofnode _read u32 default(node, ytphy rxden grp[@].name, ~8);
if (cfg = -1) {
val = ytphy read ext(phydev, YTPHY_ EXTREG_CHIP CONFIG);
[ *check the cfg overflow or not*/
cfg = (cfg » ((1 << ytphy rxden grp[@].size) - 1)) ?
({1 << ytphy rxden grp[@].size) - 1) : cfg;
val = bitfield replace(val, ytphy rxden_grp[@].off,
ytphy rxden grp[@].size, cfg);
ytphy write ext(phydev, YTPHY EXTREG CHIP_ COMFIG, wval);
¥
/* set drive strenght of rxd/rx ctl rgmii pad */
val = ytphy read ext(phydev, YTPHY PAD DRIVES STRENGTH CFG);
val |= YTPHY RGMII SW_DR_MASK;
ytphy write ext(phydev, YTPHY PAD DRIVES STRENGTH_CFG, wval});
val = ytphy read ext(phydev, YTPHY EXTREG_RGMII_ CONFIG1);
for (i = @; 1 < ARRAY SIZE(ytphy rxtxd grp); i++) {
cfg = ofnode read u32 default(node,
ytphy rxtxd grp[i].name, ~8);
cfg = (efg '= -1) ? cfg : ytphy rxtxd grp[i].dflt;
[ *check the efg overflow or not*/
cfg = (cfg > ((1 << ytphy rxtxd grp[i].size) - 1}) ?
((1 << ytphy rxtxd grp[i].size) - 1) : cfg;
val = bitfield replace(val, ytphy rxtxd grp[i].off,
ytphy rxtxd grp[i].size, cfg);
¥
return ytphy write ext(phydev, YTPHY_ EXTREG_RGMII_ CONFIG1, val);
¥
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|4 - FI—DHEIINARP RN IEFF

FEMRECABIEE T @S IAARMPHY . E2AZHE FBMDIO A 2k i5 B PHY 2 51 575
7, HIt, AEEEZH, BSVHIAE ERHEEMDIOREA,
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5. IRz = P4 iE

5.1. WUFEAEE

EEFIRIEFT N IARMIENRER], EFEAUTKEEXHELE.
* U-Boot
s F&AMIPHIIE (@iT1% EipaddrE &)
IR MUANED (BidREethactLTE)
* MACH: Atthiit (1813 i& EethaddrL £)

EABRIERIERS, Lnux—RRABBRE—NUANEEF (BA) . AEBFTEELR
SHERIEE, MBS A Z BB HMU-Boot M O 2 IEsIHY .

TR —7rfl:

===>pri nt

baudr at e=115200

boot t args=consol e=tt ySO, 115200 debug rootwait earlycon=sb
boot cnd=run | oad_vf2_env; run inmportbootenv;run boot?2;run distro_bootcnd
boot cmd_mt0=devnum=0; run mt_boot

boot de| ay=2

boot di r =/ boot

et hOaddr =6¢: cf: 39: 7c: 4e: 22

et hl addr =6c: cf: 39: 7c: 3e: 53

et hact =et her net @ 6030000

et haddr =6¢: cf: 39: 7c: 4e: 22

i paddr =192. 168. 120. 230

net mask=255. 255. 255. 0

stderr=seri al @0000000

st di n=seri al @0000000

st dout =seri al @ 0000000

5.2. BIFFIEETEF

A= AARMIRFNEFFE, BHBEE ZRIAEU-Bootlf EE X T HE.
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|5 - R FIIE

& 5-1 BAE AR TEF

U-Boot 2021.10-dirty (Nov 23 2022 - 15:24:46 +0800)

CPU: rvedimacu

Model: StarFive visionFive vz

DRAM: B GiB

MMC : s5dio0@16010000: 0, sdiol@l6020000: 1

Loading Environment from SPIFlash... SF: Detected gd251ql28 with page size 256 Bytes, erase size 4 KiB, total 16 MiB
* wWwarning - bad CRC, using default environment

starFive EEPROM format w2

———————— EEPROM INFO--—-—-——
vendor : starfFive Technology Co., Ltd.

Product full JN VF7110B1-2228-DO0OBEO32-00000001
data version: 0Ox2

PCB rﬂ\1s13r 0x1

BOM revis ‘: B
Ethernet MACO address: 6c:cf:39:7c
Ethernet MAC1 address: i3
———————— EEPROM INFO--—-—-——

(=]

In: serial@l0000000

out: serial@l0000000

Err: Sﬂr'iE\]"-"—lCICICICICICICI

Model. StarFive VisipnFive V2

et : eth0: ethernet@1 6030000, ethl: ethernet@l6040000 |
WTLCT Lo parcicions =0, Of

mmcl is current device

found de\ ice 1

bootmode flash devic

Failed to Toad 'u

can't set LﬂJ k d

Hit any key to stop autoboot: 0
StarFive #

SrarFive

EEILTAER E’]%E'i‘%%iﬁ%‘% AMSoCHFHELERHEM, B2, WMREIEEPHYHHA
=, BNIFEERIEEIER

5.3. @iIEIMIDOE 25 [alPHY

BREEFEBAMDIOS A E UK MPHY,

TEAMUKMPHYSIZ, EAMPHYERR X A< KIA(E).
& 5-2 MIDO#& <

STaArkF1ve #
StarFive # mdio list
ether net@l 6030000 :
ethernet@l 6040000
StarFive #

STArEive *—.-'

BE RMER X Ear @ RRE T AR EHPHYR S E AR HTEIRRE.

5.4. PING - #{=F3i[E

EFIASPHYRIAREEEFRZEZE, B UEAPINGTG < BEIEFIRE, MAIEMZIX
PINGEUIES .

BRI, 1BizfTap<ping $i paddr ,
TEERT7THTZeS R E =45,
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|5 - WEhTEFRIE

& 5-3 Ping#n %
starFive #
StarFive # ping 192.168.120.72

ethernet@l 6030000 Waiting for PHY auto negotiation to complete....
=

Using ethernet@l6030000 vice
host 192.168.120.72 1is alive
StarFive # ping 192.168.120.72
Using ethernet@l6030000 device
host 192.168.120.72 is alive
StarFive #

done
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6. A7 7&

6.1. BAIBIRATS

MU TRE T BT A TR IAKWNEZNE ST,
RREMUAMEEES:
c EERARS
i fconfig ethO
 RBEHIEEAENEZERSFITER:
cat /proc/ net/dev
KB LFRE:

cat /sys/cl ass/ net/ethO/speed

BRSERMNAMEE.

~

=) h
i fconfig ethO up
o B

i fconfig ethO down

cEEMAMIRE.
- R BEFASIPHIL:
ifconfig ethO 192.168. 1. 101
o EEEMACH I :
ifconfig ethO hw ether 00:11:22: aa: bb: cc
o BENIKEUPHEIIL:
udhcpc -i ethO
RBEPHYHETR: (REI00MEE, BAESNIMEZNE)

ethtool -s ethO speed 100 duplex full autoneg on

< BAMR <

www.starfivetech.com © 2018-2022 HiBEMBRITBIEAT
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| 6 - BIATTE

o IR

ping 192.168. 1. 101
o HHEMIK:

N, BFRRECEBR T AR R Hiperf LR,
- TCPEMEMIK
AR5 = im
iperf3 -s -i 1
& i
iperf3 -c 192.168.1.101 -i 1 -t 60 -P 4
- UDPEME MR
PR 55-w& iy -
iperf3 -s -u -i 1
& P

iperf3 -c 192.168.1.101 -u -b 100M-i 1 -t 60 -P 4

6.2. —AIUEHERR IR
KBAAT — LB RS

A PR HERR
U TFNFRE R T B0 R — SRR DB
1. WIFPHYR R 2B EEH.
2. WIFRHME B R RECE .
3. WIUGPIOR BERAECEIER, BN, 10 MUX (BEEER) Theg. BaheEH. ERAT

IR ES,
4 FPHYE IR E R EEEEFH.
5. A T a2 kKT eth0” | & IiEFIEREIR SRS,

cat /proc/net/dev
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|6 - BT %

W i R HERR

U TR B R T R R — AR HEBR D
1. BiEPHYE JBvcec-ephy 2 B/ IEE T 1E.
2. WIER R 2B RIT.
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7. B o)

7.1. IARMGMACIY X FRGMII

B 558 71 101X L5 U A MGMACE B FIRGMIIAER . BT ItLPR 41,

Ko

7.1.1. XX #1,000 M

WMRERFLHEL,000 MEBER, TJ#ZBINTEREITHR.
A 7-1 GMAC{X % #¥1,000 M

BB 71108 A T BE

RX CLK > | RX CLK

RX CTL S RX CTL
RXD[3:0] 5 RXD[3:0]

PHY JH7110

TX CLK| & TX CLK

TX CTL ) TX CTL
TXD[3:0] 2 TXD[3:0]

wREXK:

o RX/TXRY 2 KA 8E &8 136,000 mil,

 ILEZRXD[3:0]15

5TX_CTLFITX_CLK{E

S48 5RX_CTLFIRX CLK{E=
SHZKAEL100 milldA .

A9 272100 mil AR .

s BRI MBEN S LN R - T BNSE A,

7.1.2. BEhHE

WRMEEFE10/100/1,000 MIER B B,

wItHE.

! HE:

EEMNEERT, NEEFUTPHYIER:

BHRE T BIATIRS,

ILECTXD[3:01{5 =4

RERBMUTER

37
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|7 - EFERR

0 * YT8521DH/DC
* YT8531DH/DC
A, BEERFBPHYRIRX CLKIEZEZ|IHTX CLK, I TEHMNE LR,

B 7-2 GMAC 10 M/100 M/1,000 M Bz /&

RX CLK RX_ CLK
RX CTL > | RX_CTL
RXD[3:0] 5 RXD[3:0]
YT8521DH/DC
YT8531DH/DC §{ &
TX CLK TX CLK
TX CTL| € TX CTL
TXD[3:0] 2 TXD[3:0]
GMACOfm BEK:

* TX_CLKZ|RX_CLKAYZ A< A BEBIZL500 mil,

* RXFOTX A Z KA BEHBIL 4,300 mil,

« TLECRXD[3:01{5 5 4H 5RX_CTLHMIRX_CLK{Z S HIZA<FE100 mil K .

« ILECRXD[3:015 5 4 5RX_CTLAIRX_CLK{E S HYZK7ZE100 mil A

c FIEAMNMBEN A LN RN TENSEEA.
GMAC1fi/mEK:

* TX_CLKEIRX_CLKHYZL K AR REBIZ500 mil,

* RX_CLKBYZ K R 8E#B334,000 mil, PLEZRXD[3:01{524H 5RX_CTLFIRX CLK{ES %K
7100 milIXA .

» TX_CLKAYZ K EERX_CLKAY4E2,000 mil, PEECRXD[3:01{5 54 5RX_CTLFIRX_CLK{ESH
2R K100 mil A A -

- IR hBEN R LN RIF— N T BNSETE,
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