Application Report
How to Merge DP83825 On Linux Sitara AM335

Wip TEXAS INSTRUMENTS

Rio Chan
ABSTRACT

This application note includes information on how to merge the Texas Instruments 10/100 Ethernet Phy
DP83825 onto Tl Sitara AM335 BeagleBoneBlack.
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1 Introduction

DP83825 is a low-cost Ethernet Phy. This document validates that the DP83825 Phy is compatible with the Linux
Platform and uses the smallest Tl Linux Platform EVM (BeagleBoneBlack) for a base. Follow the steps in this
document to use the DP83825 Phy as specified.

2 Device Overview

Figure 2-1, is a Sitara MDIO / MIl arch example. In the Figure 2-1, the MDIO is a control interface to control the
Phy (example: DP83825), and the Mll is an interface for the Data Channel between CPU and Phy.

Mil - Media Independent Interface - 100 Mbps
GMII - Gigabit Ml - 1 Gbps (24 pins) (8TX - 8RX)

H \ RGMII - Reduced GMII - 1 Gbps (12 pins) (4TX - 4RX)
ev I ce SGMII - Serial GMII - 1 Gbps (8 pins) (2TX - 2RX)
XAUI - XGMII Extender - 10 Gbps (XY pins) (8TX - 8RX)
SPI-4.2 - System Packet Interface Level 4, Phase 2 (16 TX - 16RX)

This can be selected as one of the
above (MIl or GMII or...etc).

This can changed according the Phy
/ Vendor design (can be 12C or SPI ...etc)

Figure 2-1. Sitara MDIO / MIl Arch Example
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Figure 2-2, show an example that the MIl can be replaced by the other Ethernet Phy spec, for example (RMIl,
RGMII, SGMII and so on). MDIO control interface can be replaced by 12C/SPI.

While using Tl Sitara platform to adapt the Tl Phy, we are continuing with MDIO. The EMAC in the Figure 2-2 is
an Ethernet MAC layer.

— MTCLK
MTXD[3-0]
MTXEN

A

2.5 MHz
or
25 MHz

A 4

MCOL
MCRS

r

3

Mil/ RMIl/ GMIl/ RGMII ....etc

EMAC

Physical

System MRCLK o
core MRXD[3-0] ?Sl:'s(?

I MRXDV

MRXER

Transformer

'

A A

RJ=-45

MDCLK
MDIO

MDIO can be replaced by 12C or

MDIO
Yvy

A

SPI, depends on the Chip Vendor

Figure 2-2. Sitara MDIO / Mil Detail Arch

SNLA343A — APRIL 2020 — REVISED JULY 2021 How to Merge DP83825 On Linux Sitara AM335 3
Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SNLA343
https://www.ti.com/feedbackform/techdocfeedback?litnum=SNLA343A&partnum=

13 TEXAS
INSTRUMENTS

Merging DP83825 Onto Sitara Steps www.ti.com

3 Merging DP83825 Onto Sitara Steps

For additional information about merging these two sections, Figure 3-1 shows the merged concept.

The BBB uses MII with Microchip Phy LAN8710A, we need to change the hardware and software setting to RMI|
for adapting to the TI Phy DP83825.

1.

©COoONOOA~WN

To find the difference between DP83825 vs, DP83822, DP83822 is RGMII + RMII + Mll; DP83825 is only
having RMII.

Check the Phy on AM335 BeagleBoneBlack (BBB).

De-populate the MicroChip LAN8710A from BBB.

Identify the BBB LAN8710A connection.

Identify the DP83825 connection.

Use the Tl Pinmux tool.

Generate the DTSI file for DP83825 pin assignment.

Build the uboot / kernel for BBB.

Ping test with BBB+DP83825.

25 MHz XTAL/Ref
Clock 25/50 MHz

Ref Clock: 50MHz Y —
_________ 2 Media Types
|——Interrupt——— é -100BASE-TX
£ = -10BASE-Te
M E % § > §
A |- > g DP83825I g B |Media Interface] u > 2
C |RMII ( Master/Slave iz (MDI) Q <
-t > §' ) g >
g =il
B
+——mpc mMpio—»{ &
c
f A B
VDDA: 3.3V
VDDIO:3.3V/1.8V.
Figure 3-1. Merged Concept
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Merging DP83825 Onto Sitara Steps

3.1 Step 1 — DP83825 vs. DP83822
Use the DP83822 driver and modify it to support the DP83825. You need to verify the difference between these

two parts.

Figure 3-2 shows the difference between the Tl Ethernet Phy. DP83822 is MII/RMII/RGMII. DP83825 is RMII

only.

The blue arrows on the Figure 3-2 indicate the Ethernet 10/100 interface has two options: MIl / RMII.
We selected the RMII, because the DP83825 has only RMII.

T1 100M Ethernet Comparison

d-!n DP83822

DP83825 (Target

MAC Interface RMI| Master and Slave Mil, RMII, RGMII
Package 3mmx3mm, 24 QFN BSmmx5mm, 32 QFN
Power Dissipation 130 mWatt <220mW
Standby Power < 1 mWatt

Power Supply 3.3V Single Supply 3.31.8v

10 Supply 3318 3.3/2.51.8
EEE Yes Yes

Wol Yes Yes

Fiber No Yes
Integrated Termination Yes Yes (MAC Side Only)
EMI/EMC Performance Grade A Grade A

ESD 5 KV HBM 16 kV HBM
Operating Temperature Range -40to 85C -40to 125C

Figure 3-2. Tl Ethernet Phy Comparison

3.2 Step 2 — Check 8710A Pins with AM335

The Microchip LAN8710A is supporting MII/RMII interface. To connect to Sitara AM335, from the Figure 3-3, the
LAN8710A is using Mll interface to connect the AM335. To merge the Tl DP83825, select the RMII PIN correctly,
and change the software parts using RMII config.

# o S5
Ml _REFCLKE <O R124\ A 10.1%.DNI ¥ = 1
- 16 > >3
MDD Lmlﬁ 8 77| MDIO
MDIO € — ] MDC
Ml \xm S ::i :33 }:‘" RXDIBHYALZ fl RXD3PHYAD?2
MIl1_RXD: RI,?\/\/\ A 75| RXD2/RMISEL
Mil1_RXDN Rlﬁf\/‘v‘ L}U' % ] RXD1UMODEN
MIl_RXDO = B ot : 55| RXDO/MODED
ot ‘rzjfl'lh Ri3T 100,1% REFCLKO 7 s
o HY ADO
MII_RXERR (Q RIS AR RXERIPHYADOD 13 | o e r/RXDA/PHYADO
MIT_TXCLEK % RIS A 1001% e gclr TXCLK ui4
MilT_TXEN % 557 TXEN
MIl1_TXD0 % ﬁ! TXDO LANS710A
Ml _TXD 1 % S TXD1
MIl1_TXD2 2% SeH| TXD2
MIl1_TXD3 —— = TXD3
o < RISE\  ~100.1% TODE: 1 e S—— }
Mil1_CoOL — COWL/CRS_DVMODE2
MIl1_CRS_DV - RIGO o n100.1% S 4] Crs

Figure 3-3. LAN8710A MIl Pin with AM335
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3.3 Step 3 — De-populate the LAN8710A from AM335 EVM - BBB
The orange circled area in Figure 3-4 is the LAN8710A. Please de-pop it.
Figure 3-4. De-pop LAN8710A
3.4 Step 4 — Check the AM335 (BBB) RMIl Connection Pins
Figure 3-5 yellow highlighted are the RMII required pins.
GMII1_TXCLK/UART2_RXD/RGMII1_TCLK/MMCO_DAT7/MMC1_DATO/UART1_DCDN/MCASP0_ACLKX/GPIO3_9 E 5 MIIM_TXCLK 9
GMII1_TXDO/RMII1_TXDO/RGMII1_TDO/MCASP1_AXR2/MCASP1_ACLKR/EQEPOB_IN/MMC1_CLK/GPIO0_28 K MII1_TXDO 9
. GMIl1 TXD1/RMIH TXD1/RGMH1 TD1/MCASP1 FSR/MCASP1 _AXR1/EQEPOA _| “IN/MMC1 CMD/GPIOO 21 K MII1_TXD1 9
SubArctic AM335X GMII1_TXD2/DCANO_RX/RGMII1_TD2/UART4_TXD/MCASP1_AXROMMC2_DAT2/MCASPO_AHCLKX/GPIO0_17 MII_TXD2 9
GMII1_TXD3/DCANO_TX/RGMII1_TD3/UART4_RXD/MCASP1_FSX/MMC2_DAT1/MCASPO_FSR/GPIO0_16 NE] MII1_TXD3 9
GMII_TXEN/RMII1_TXEN/RGMII1_TCTL/TIMER4/MCASP1_AXRO/EQEPO_INDEX/MMC2_CMD/GPIO3_3 H17 MIIM_TXEN 9
GMII1_CRS/RMII1_CRS_DV/SPI1_D0/12C1_SDA/MCASP1_ACLKX/UART5_CTSN/UART2_RXD/GPIO3_1 H16 MI1_CRS DV 9
ISrEmkx 15mm GMII1_COL/RMII2_REFCLK/SPI1_SCLK/UART5_RXD/MCASP1_AXR2/MMC2_DAT3/MCASP0_AXR2/GPIO3_0 Min_coL 9
ackage
9 GMII1_RXCLK/UART2_TXD/RGMII1_RCLK/MMCO_DAT6/MMC1_DAT1/UART1_DSRN/MCASP0_FSX/GPIO3_10 1186 MII1_RXCLK 9
GMII1_RXDO/RMIIT RXDOIRGMIH RDO/MCASFW AHCLKX/MCASP1 AHCLKRIMCASP1 ACLKRIMCASPO AXR3IGPI02 21 1 MII1_RXDO 9
GMII1_RXD1/RMII RXD1/RGMII1 RD1/MCASP1 AXRS/MCASW FSRIEQEPO STROBE/MMCZ CLK/GPIOZ 20 ] MII1_RXD1 9
‘GMII1_RXD2/UART3_TXD/RGMII1_RD2/MMCO_DAT4/MMC1_DAT3/UART1_RIN/MCASPO_AXR1/GPIO2_19 T MII1_RXD2 9
GMII1_RXD3/UART3_RXD/RGMII1_RD3/MMCO_DAT5/MMC1_DAT2/UART1_DTRN/MCASPO_AXRO/GPIO2_18 NE] MII1_RXD3 9
“GMII _RXERR/RMII1 RXERR/SPH D1/\201 SCL/MCASM FSX/UARTS RTSN/UART2_TXD/GPIO3_2 |7 MII1_RXERR 9
GMII1_RXDV/LCD_! MEMORY CLK/RGMII RCTL/UARTS TXD/MCASP1 ACLKX/MMCZ DATO/MCASPO, ACLKR/GPI03 4 MIIM_RXDV 9
RMII1_REFCLK/XDMA_EVENT_INTR2/SPI1_CS0/UART5_TXD/MCASP1_AXR3/MMCO_POW/MCASP1_AHCLKX/GPIO0_29 mg U5 H18 R28 33 MI1_REFCLK 9
MDIO_( CLK/TIMERS/UARTS TXDIUART3 RTSN/MMCO_ SDWP/MMC1 _CLK/MMC2_CLK/GPIO0_1 MA7 MDIO_CLK
MDIO_| DATA/TIMERS/UARTS RXD/UART3, CTSN/MMCO SDCD/MMC‘! CMD/MMCZ CMD/GPIOO 0 MDIO_DATA 9

Figure 3-5. AM335 RMII Selection
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3.5 Step 5 — Check the DP83825 Connection Pins

Figure 3-6 is the DP83825 required pin for using RMII interface. We highlighted the required pins in yellow. Next,
connect those pins onto AM335 BBB EVM.

8
1 2 s RO, 0O m
31 $ i THnis RN i MDC RIS 0 MDC EXT
51e oS RADIS RILCO E g o=
T8 STamxms i MDIO_R1q/ 0 MDIO EXTs | g ol 3
9 | o ol WCREDVS RiJ CRS DV ¥V 2 1
nle *reoxens R T EN _—t W
13 |2 2| HRXERS R15 RX ER
[T B ;_ 18 J10
17 | g @l 18PWDNS RGO PWON o
51y ol 2 TS i} GND
GhD VDDA®P? [T}
\-@IU T
£ |
\mé;— ROASS
tr‘ A
—ci15 oHp e i
e — e —
. o P —HOF Bl o ST i N
o our o Rt W L BXER . mx Frespamond T EN st TEEN
0 mpa 3 T
b DS Py ADI i T DO
HII = it S T ::,‘,DHSIM&STE&';J'.E_- T pipdt TEDL
GND CBE OV 20 crs DvisiPHYADOMT) b —r—:; ;'-'
LD3 = R0 HSOME
5. VOOIo MDD 15
i GND L ol NOC 1o e o] taRBiag R2!
DHE - 5 1 e fr Ao e
Grean 31 meu o
e T2 3 eLkout_soanzien 2 [
Y = o o LD 4 Jien poi awavsisiates) oo =] M-
@D L Taum: DT IEIGH
@D S —

&0

GHD

Figure 3-6. DP83835 Required Pins

Figure 3-7 is used for the connections between the AM335 BeagleBoard and DP83825 EVM, there are two key
points to consider:

1. Sending the 5V from the AM335 EVM to the DP83825 EVM.
2. Sending the 50Mhz from DP83825 EVM to the AM335 EVM.
3. The 50Mhz blue wired soldering would be better to use 1 wire and shielding it if possible.

Strap Pin

LANB710A
RMII Pins

Figure 3-7. AM335 + DP83835 Connections
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3.6 Step 6 — PinMux Tool To Generate DTS/DTSI Files.

This section includes information for the user to generate the AM335 RMII PINMUX codes shown in Figure 3-8.

*3 TI PinMux

Welcome! To get started with Tl PinMux, please use one of the below options 1o start or continue your design.

~ Start a new Design

Board: A
Device: AM335x
Part Drefault
Package: zcz

[srare IR ]

~ Open an Existing Design

Figure 3-8. Tl PinMux Tool (Cloud Version)

Open the Tl PinMux tool (Cloud Version).

Select the device as AM335x, Part is Default. Select Start.
Select Start directly as shown in Figure 3-8.

See Figure 3-9 for detail.

pOON =

The Green Arrow is the RMIl interface, click the + button. The window displays the RMII, you need to switch to

the RMII”1”, the Csr_Drv is using H17 Pin as shown in Figure 3-9 (Red arrow).

RIMII 01 ot 2 00 Add | Resnove Al Perighrsis
g

ame

AMyEMI

Use Case:
Lise Peripheral:
| Preferred Volage:

Bt Sigrats 11

RNl Ping. Pull UpDown  Rx

Pl UpDwin
|

Elinwus signas i A Piy

ANyTYT]

Mg -

P PP PP P P P P A

|
1

R

ME | |0 e o et | N [ [~ S—
.o S (53| |
MDIC PRUSSY +
Quwo 1+
_.-\lll PRUSST L | | e e e T I Y 7Y™ 45 |
131 MME ] T3
€ e e . o O —
AUt T+
+ +]
Figure 3-9. RMII 1 for DP83825 by PinMux Tool
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3.7 Step 7 - DP83822 Code Base Review

We now create the SW Linux Phy driver for DP83825. The DP82825 Phy driver needs the DP83822 Phy driver
as the base, and we will adapt the DP83825 patch on this base.

The Phy DP82822 initial driver submission is shown in Figure 3-10.

Patchwork  Linux netwark dey

[v5,1/2] net: phy: DP83822 initial driver submission 8050 | O | pbor | series

Message (D
State
Delegated to;
Henders
Serles [, 112] net: phy: DPB3822 mitlal driver subrmission
Related

Commit Message

Figure 3-10. DP83822 Linux Phy Driver

3.8 Step 8 — DP83825 Code Base Review / Patch Adaption

This step is easy to add the DP82825 Phy Driver on the DP82822 base. You can download the DP83825 Patch
from the LKML.org link. Then patch the following file: /drivers/net/phy/dp83822.c as shown in Figure 3-11

Messay 2t thread

o Ghordlt

et/ b 2

Oduf ine DFNISYT_CEVADOR outf

M1L_Die e, LN
Bz,

s@intine DEBIZIE PHY ORIVERL 4, _nees)
byl - id

-ar S

Figure 3-11. DP83825 Linux Phy Driver Patch
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3.9 Step 9 — Patch the Linux uboot/kernel
Porting the PinMux tool Generated Device Tree to this path/this file:

* Uboot path:
dtsi: /opt/ti-processor-sdk-linux-am335x-evm-05.02.00.10/board-support/u-
boot-2018.01+gitAUTOINC+313dcd69c2-g313dcd69c2/arch/arm/dts# gedit am335x-bone-common.dtsi

* Kernel path:
dtsi: /opt/ti-processor-sdk-linux-am335x-evm-05.02.00.10/board-support/
linux-4.14.79+gitAUTOINC+bde58ab01e-gbde58ab01e/arch/arm/boot/dts# gedit am335x-bone-common.dtsi
Patch the device tree according to the file that the pinmux tool generated.

3.10 Step 10 — Change the Menu Config

To create the menu config command: Go to this path:
/opt/ti-processor-sdk-linux-am335x-evm-05.02.00.10/board-support/linux-4.14.79+gitAUTOINC+bde58ab01e-
gbde58ab01e#

Issue this cmd:
make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- menuconfig

rootPubuntu: fo cestor-dk-lnus-om335e-evm-05.0200.10/board-support linux-£.14.79+gILAUTOING s bde S8ab01e-gbdeSBab0te

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <v»
includes, «%»= excludes, «n= modularizes Features. Press <Esca<Escs to exit, <I» for Help, «<f> for Search. Legend: [*] bullt-in [ ]
excluded <> module < » module capeble

> RAC-VLAM based tap driver

e Uirtusl extensible Local Area Metwork (VELAN)

- = ceneric Network Virtvalization Encapsulation

> CPRS Tunneling Protocol datapath (GTP-uU)

< > IEEE 802.1AE MAC-level encryption (MACsec)

> Network console logging support

< = unlversal TUN/TAP device driver support

i1 support for cross-endlan vnet headers on little-endlan kernels
<M virtual ethernet palr device

<t ‘\rtie network driver >3
<> virtual netlink monitoring device

< > ARCORL Support ----

##s CATF transport drivers #+#

otstributed Switch Architecture drivers ---»
1 Ethernet driver support «-:»
> D01 driver support
1 HiPPl driver support
s ROTO bus device drivers ----
> Srosdcon UnLMAC MDIO bus controller
>  hitbanged MOIO buses
> LPI0O controlled MDIO bus multiplexers
>  HRID device-controlled MOIO bus multiplexers
> Hisilicon FEMAC WDIO bus controller
4 __PHY Device support and infrastructure --->)
Micrel KS8995MA 5-ports 16/1886 managed Ethernet switch
#PP (polnt-to-point protocol) support

A ANEA A AA A

>
>

< Extt > < Help > < Save > < Load >

LT ERCECTEELLE

Figure 3-12. Menu Configuration Step A
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Figure 3-14. Menu Configuration Step C

1. Figure 3-12 is used to set the Phy Interface.
2. Figure 3-13 is used to set the Tl Phy.
3. Figure 3-14 is used to set the DP83822 Phy.

We are using the DP83822 Phy driver as the base and we set DP83822 in the MenuConfig. We patched
(modified) the DP83922 driver to allow it to act as DP83825.
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3.11 Step 11 — Building the Components (menuconfig/dtb/zimage)

The menuconfig, dtb, and zimage commands are required to be built sequentially to make the DP83825 Phy
work with Linux. See the red highlight to notice the goal. These commands are using the SDK 5.02.00.10 as the
base.

Make -C /opt/ti-processor-sdk-linux-am335x-evm-05.02.00.10/board-support/
linux-4.14.79+gitAUTOINC+bde58ab01e-gbde58ab01e ARCH=arm CROSS_COMPILE=/opt/ti-processor-
sdk-linux-am335x-evm-05.02.00.10/linux-devkit/sysroots/x86_64-arago-linux/usr/bin/arm-linux-gnueabihf-
tisdk_am335x-evm_defconfig

Make -C /opt/ti-processor-sdk-linux-am335x-evm-05.02.00.10/board-support/
linux-4.14.79+gitAUTOINC+bde58ab01e-gbde58ab01e ARCH=arm CROSS_COMPILE=/opt/ti-processor-
sdk-linux-am335x-evm-05.02.00.10/linux-devkit/sysroots/x86_64-arago-linux/usr/bin/arm-linux-gnueabihf-
menuconfig

Make -j 8 -C /opt/ti-processor-sdk-linux-am335x-evm-05.02.00.10/board-support/
linux-4.14.79+gitAUTOINC+bde58ab01e-gbde58ab01e ARCH=arm CROSS_COMPILE=/opt/ti-processor-
sdk-linux-am335x-evm-05.02.00.10/linux-devkit/sysroots/x86_64-arago-linux/usr/bin/arm-linux-gnueabihf-
zlmage

Make -j 8 -C /opt/ti-processor-sdk-linux-am335x-evm-05.02.00.10/board-support/
linux-4.14.79+gitAUTOINC+bde58ab01e-gbde58ab01e ARCH=arm CROSS_COMPILE=/opt/ti-processor-
sdk- linux-am335x-evm-05.02.00.10/linux-devkit/sysroots/x86_64-arago-linux/usr/bin/arm-linux-gnueabihf-
am335x-boneblack.dtb

3.12 Step 12 - (Optional) Important Fix for DTS Build

If you have this DTS build warning: — port/linux-4.14.79+gitAUTOINC+bde58ab01e-gbde58ab01e ARCH=arm
CROSS_COMPILE=/opt/ti-processor-sdk-linux-am335x-evm-05.02.00.10/linux-devkit/sysroots/x86_64-arago-
linux/usr/bin/arm-linux-gnueabihf- am335x-boneblack.dtb make: Entering directory “/opt/ti-processor-sdk-
linux-am335x-evm-05.02.00.10/board-support/linux-4.14.79+gitAUTOINC+bde58ab01e-gbde58ab01e' CHK
scripts/mod/devicetable-offsets.h DTC arch/arm/boot/dts/am335x-boneblack.dtb arch/arm/boot/dts/am335x-
boneblack.dtb: Warning (phys_property): Missing property "#phy-cells’ in node /ocp/usb@47400000/
usb-phy@47401300 or bad phandle (referred from /ocp/usb@47400000/usb@47401000:phys[0])
arch/arm/boot/dts/am335x-boneblack.dtb: Warning (phys_property): Missing property #phy-cells' in

node /ocp/usb@47400000/usb-phy@47401b00 or bad phandle (referred from /ocp/usb@47400000/
usb@47401800:phys[0]) make: Leaving directory “/opt/ti-processor-sdk-linux-am335x-evm-05.02.00.10/
board-support/linux-4.14.79+gitAUTOINC+bde58ab01e-gbde58ab01¢e’

Please merge this patch: — https://patchwork.kernel.org/patch/10052007/

3.13 Step 13 — Copy the Built Files onto the SD Card

Please note, my SD card is on this path: — /media/rootfs/boot/

User might need to change the right path to copy.

Use this one to copy the dtb

— sudo cp /opt/ti-processor-sdk-linux-am335x-evm-05.02.00.10/board-support/
linux-4.14.79+gitAUTOINC+bde58ab01e-gbde58ab01e/arch/arm/boot/dts/am335x-boneblack.dtb /media/
rootfs/boot/

Not recommend this one to copy the dtb.

— sudo cp -r /opt/ti-processor-sdk-linux-am335x-evm-05.02.00.10/board-support/
linux-4.14.79+gitAUTOINC+bde58ab01e-gbde58ab01e/arch/arm/boot/dts/ /media/rootfs/boot/

Use this one to copy the zimage.

— sudo cp /opt/ti-processor-sdk-linux-am335x-evm-05.02.00.10/board-support/
linux-4.14.79+gitAUTOINC+bde58ab01e-gbde58ab01e/arch/arm/boot/zimage /media/rootfs/boot
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3.14 Step 14 — Register Checking for the DP83825.

sroot@am335x-evm:~# devmem2 0x44E1090c

*/dev/mem opened.

*Memory mapped at address Oxb6fbd000.

*Read at address 0x44E1090C (0xb6fbd90c): 0x00000029
eroot@am335x-evm: ~# devmem2 0x44E10910

*/dev/mem opened.

*Memory mapped at address 0xb6£39000.

*Read at address 0x44E10910 (0xb6£39910): 0x00000029
eroot@am335x-evm: ~# devmem2 0x44E10914

*/dev/mem opened.

*Memory mapped at address 0xb6fad000.

*Read at address 0x44E10914 (Oxb6fad914): 0x00000009
eroot@am335x-evm:~# devmem2 0x44E10928

*/dev/mem opened.

*Memory mapped at address 0xb6£84000.

*Read at address 0x44E10928 (0xb6£84928): 0x00000009
eroot@am335x-evm:~# devmem2 0x44E10924

*/dev/mem opened.

*Memory mapped at address 0xb6£3c000.

*Read at address 0x44E10924 (0xb6£3c924): 0x00000009
eroot@am335x-evm: ~# devmem2 0x44E10940

*/dev/mem opened.

*Memory mapped at address 0xb6fe9000.

*Read at address O0x44E10940 (0xb6fe9940): 0x00000029
sroot@am335x-evm:~# devmem2 0x44E1093c

*/dev/mem opened.

*Memory mapped at address 0xb6£76000.

*Read at address 0x44E1093C (0xb6f7693c): 0x00000029
eroot@am335x-evm:~# devmem2 0x44E10944

*/dev/mem opened.

*Memory mapped at address 0xb6£81000.

*Read at address 0x44E10944 (0xb6£81944): 0x00000028
eroot@am335x-evm:~#

3.15 Step 15 - Linux Command To Assist The Debug
Ethernet tool command debug guide

Ethtool important command:

eethtool -A eth0O autoneg on rx on tx on

Purpose: This command will turn on the RX/TX + auto-negotiation.
*ethtool -a ethO

Purpose: This command will dump the RX/TX/auto-nego EthO (for example) status.
eethtool -S ethO

Purpose: This command will dump the detail EthO (for example) status.
cethtool ethO

Purpose: This command will dump the EthO (for example) status roughly.
eethtool -d ethO

Purpose: This command will dump the EthO Registers.

eethtool -i ethO

Purpose: This command will dump the EthO Driver version.

Linux ifconfig command debug guide

eifconfig

Purpose: This command will dump all the available network interface status.
The important is you can see the TX/RX packets counting.

eifconfig eth0 up

Purpose: This command will turn on the EthO (for example) interface.
eifconfig eth0 down

Purpose: This command will turn off the Eth0 (for example) interface.
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3.16 Step 16 — Linux ethtool Command Dumps (example)

[Case1 : ethtool eth0] , success example

root@am335x-evm:~# ethtool eth0

Settings for ethO:
Supported ports: [
Supported link modes:

TP AUI BNC MII FIBRE ]
10baseT/Half 10baseT/Full
100baseT/Half 100baseT/FullllRio:
Supported pause frame use: Symmetric Receive-only
Supports auto-negotiation: Yes[Rio: This is a key point to success.
Supported FEC modes: Not reported
Advertised link modes: 10baseT/Half 10baseT/Full

100baseT/Half 100baseT/Full
Advertised pause frame use: No
Advertised auto-negotiation: YesllRio:
Advertised FEC modes: Not reported
Link partner advertised link modes:

DP83825 will support 10/100.

This is a key point to success.

10baseT/Half 10baseT/Full
100baseT/Half 100baseT/Full [Rio:
Link partner advertised pause frame use: Symmetric Receive-only

Link partner advertised auto-negotiation: Yes

Link partner advertised FEC modes: Not reported

Speed: 100Mb/s[lRio: Current link speed.
Duplex: Full

Port: MIT

PHYAD: O

Transceiver: internal

Auto-negotiation: on
Supports Wake-on: d
Wake-on: d

Current message level: 0x00000000
Link detected: yes [Rio:

(0)
Current link Status,

this is a key point to success.

Remote side support.

[Case2 : ethtool —i eth0] , success

root@am335x-evm:~# ethtool -i ethO
driver: cpswiRio: Prove that TI CPSW Ethernet driver is okay.
version: 1.0

firmware-version:
expansion-rom-version:

bus-info: 4al00000.ethernet
supports-statistics: yes
supports-test: no
supports-eeprom-access: no
supports-register-dump: yes
supports-priv-flags: no

[Case3 : ethtool —S eth0] , success example

root@am335x-evm:~# ethtool -S ethO

NIC statistics:
Good Rx Frames: O
Broadcast Rx Frames: 0
Multicast Rx Frames: 0O
Pause Rx Frames: 0
Rx CRC Errors: O
Rx Align/Code Errors: O
Oversize Rx Frames: 0
Rx Jabbers: 0
Undersize (Short)
Rx Fragments: O
Rx Octets: O
Good Tx Frames: O
Broadcast Tx Frames: 0
Multicast Tx Frames: 0
Pause Tx Frames: 0
Deferred Tx Frames: 0
Collisions: O0lRio: No Collision detect,
Single Collision Tx Frames: O
Multiple Collision Tx Frames: O
Excessive Collisions: 0O
Late Collisions: O
Tx Underrun: 0
Carrier Sense Errors: 0O
Tx Octets: O

Rx Frames: 0

good sign.
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Rx + Tx 64 Octet Frames: O

Rx + Tx 65-127 Octet Frames: O

Rx + Tx 128-255 Octet Frames: 0

Rx + Tx 256-511 Octet Frames: O

Rx + Tx 512-1023 Octet Frames: 0

Rx + Tx 1024-Up Octet Frames: O

Net Octets: 0

Rx Start of Frame Overruns: 0

Rx Middle of Frame Overruns: O

Rx DMA Overruns: 0

Rx DMA chan 0: head enqueue: 1

Rx DMA chan tail _enqueue: 127 [JRio: RX is working.
Rx DMA chan pad_enqueue: 0

Rx DMA chan misqueued: 0

Rx DMA chan desc_alloc_fail: 0
Rx DMA chan pad alloc fail: O
Rx DMA chan runt receive buf: 0
Rx DMA chan runt_transmit bu: 0
Rx DMA chan empty dequeue: 0

Rx DMA chan busy dequeue: 0

Rx DMA chan good_dequeue: 0

Rx DMA chan requeue: 0

Rx DMA chan teardown dequeue: 0
Tx DMA chan head enqueue: 33

Tx DMA chan tail enqueue: 27 [ Rio: TX is working.
Tx DMA chan pad_enqueue: 0

Tx DMA chan misqueued: 1

Tx DMA chan desc_alloc_fail: 0
Tx DMA chan pad alloc fail: 0
Tx DMA chan runt_receive buf: 0
Tx DMA chan runt transmit bu: 5
Tx DMA chan empty dequeue: 32
Tx DMA chan busy dequeue: 0

Tx DMA chan good_dequeue: 33

Tx DMA chan requeue: 0

Tx DMA chan teardown_ dequeue: 0

eleololeolololololololololololololololeolololeloloNe]

[Case4 : ethtool —a eth0] , success example

root@am335x-evm:~# ethtool -a ethO
Pause parameters for ethO:

Autonegotiate: off [l Rio: we can ignore this.
RX: on [J Rio: If the link is okay, this RX places will be “On”.
TX: on [l Rio: If the link is okay, this TX places will be “On”.

[Case5 : ethtool —A eth0 ....] , success example

root@am335x-evm:~# ethtool -A eth0 autoneg on rx on tx on
rx unmodified, ignoringllRio: It said: RX is already on.
tx unmodified, ignoring [JRio: It said: TX is already on.

[Caseb : ethtool —s ethO ....]

ethtool -s eth0 speed 100 autoneg on [J Rio: This command will force to use 100M speed.
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3.17 Step 17 - Linux dmesg to Check the Ethernet Driver Status.

The dmesg is to get all the kernel log when the system is booting into the kernel. Type those commands to
extract the network status will help you to debug.

» dmesg | grep mdio Purpose: This command will let you know the mdio status.

» dmesg | grep link Purpose: This command will et you know the link status. When you plug/unplug the cable,
you can use this command to know the detail.

» dmesg | grep cpsw Purpose: This command will let you know the cpsw status. For additional information
about CPSW, please go to: Sitara Linux Dual Emac Mode

» dmesg | grep net Purpose: This command will let you know the network (IPV4/IPV6 status).

3.18 Step 18 — Testing Result with Detail Log Analysis (Success Case).

The success case dump of the kernel are here as below. We list here by sections. When the DP83825 driver is
initialized, you will have this kind of dmesg (AKA: kernel log)

[ 1.093845] davinci mdio 4a101000.mdio: phy[0]: device 4al01000.mdio:00, driver TI DP83825
[ 19.692992] TI DP83825 4al101000.mdio:00: attached PHY driver [TI DP83825]
(mii bus:phy addr=4a2101000.mdio:00, irg=POLL)
When issuing “dmesg | cpsw”, log will like this:
root@am335x-evm:~# dmesg | grep "cpsw"
[ 1.310922] cpsw 4al00000.ethernet: Detected MACID = 50:8c:bl:0f:7e:c8 [IRio: it’s MAC ID.
[ 1.317580] cpsw 4al00000.ethernet: initialized cpsw ale version 1.4
[ 1.324016] cpsw 4al00000.ethernet: ALE Table size 1024
[ 1.329300] cpsw 4al00000.ethernet: cpts: overflow check period 500 (jiffies)
[ 24.986407] net ethO: initializing cpsw version 1.12 (0)
[ 26.081848] cpsw 4al00000.ethernet eth0O: Link is Up - 10/100Mbps/Full - flow control rx/tx [Rio:
Link is up.
root@am335x-evm:~# dmesg | grep "link"
[ 20.815722] IPv6: ADDRCONF (NETDEV UP): ethO: link is not ready
[ 21.850443] IPv6: ADDRCONF (NETDEV CHANGE): ethO: link becomes ready [lRio: This will lead success.
[ 27.484687] IPv6: ADDRCONF (NETDEV_UP): usbO: link is not ready
root@am335x-evm:~# dmesg | grep "cpsw"
[ 1.321037] cpsw 4al100000.ethernet: Detected MACID = 50:8c:bl:0f:7e:c8
[ ] cpsw 4al100000.ethernet: initialized cpsw ale version 1.4
[ ] cpsw 4a100000.ethernet: ALE Table size 1024
[ 1.339411] cpsw 4al00000.ethernet: cpts: overflow check period 500 (jiffies)
[ ] net ethO: initializing cpsw version 1.12 (0)
[ ] cpsw 4al00000.ethernet ethO: Link is Up - 10/100Mbps/Full - flow control off
[ 53.402750] cpsw 4al00000.ethernet eth0O: Link is Up - 10/100Mbps/Full - flow control off
root@am335x-evm:~# ifconfig ethO
ethO Link encap:Ethernet HWaddr 50:8C:B1l:0F:7E:C8
inet addr:192.168.1.102 Bcast:192.168.1.255 Mask:255.255.255.0
inet6 addr: fe80::528c:blff:felf:7ec8%3068425624/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:2 errors:0 dropped:0 overruns:0 frame:0
TX packets:57 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:238 (238.0 B) TX bytes:10806 (10.5 KiB) [] Rio: When linked, it will have RX/TX
packets
Interrupt:45
Ping result is okay.
(Because we are using the blue wire soldering, so, the signal quality is not good.
You can see the “sequence number” is not continued.
The base case is to have the real PCB that mounted with the DP83825, not blue-wired.)
root@am335x-evm:~# ping 192.168.1.101
PING 192.168.1.101 (192.168.1.101): 56 data bytes
64 bytes from 192.168.1.101: seg=6 ttl=128 time=113.975 ms
64 bytes from 192.168.1.101: seg=10 ttl=128 time=2.090 ms
64 bytes from 192.168.1.101: seg=13 ttl=128 time=1.708 ms
64 bytes from 192.168.1.101: seqg=20 ttl=128 time=2.120 ms
64 bytes from 192.168.1.101: seg=22 ttl=128 time=2.055 ms
64 bytes from 192.168.1.101: seg=24 ttl=128 time=1.752 ms
64 bytes from 192.168.1.101: seg=31 ttl=128 time=2.167 ms
64 bytes from 192.168.1.101: seg=32 ttl=128 time=2.106 ms
64 bytes from 192.168.1.101: seg=34 ttl=128 time=1.910 ms
64 bytes from 192.168.1.101: seg=35 ttl=128 time=2.101 ms
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3.19 Step 19 - YouTube Demonstration Video

From the YouTube application, search for T/ Rio Ethernet.

= BVYouTube™ Search

Il » ) 018/229 < [ < B i o

Tl Rio Sitara DP83825 Phy porting Demo

Figure 3-15. YouTube Demonstration Video

4 Required Hardware and Software
4.1 Hardware

« Tl AM335 BeagleBoneBlask Version C
« TIDP83825 EVM

4.2 Software

¢ Pin mux tool

* TI AM335 Linux SDK Version 5.02
« DP83822 Patch

« DP83825 Patch
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