User’s Guide

DP83TD510E-EVM User’s Guide

Wip TEXAS INSTRUMENTS

ABSTRACT

This User’s Guide discusses how to properly operate and configure the DP83TD510E-EVM. For best layout
practices, schematic files, and Bill of Materials, see the associated support documents.

Figure 1-1. DP83TD510E-EVM Consists of Two PCB's: The DP83TD510E Single-Pair-Ethernet Board and
The DP83822] Media-Converter Board
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1 Definitions

Table 1-1. Terminology

ACRONYM DEFINITION
PHY Physical Layer Transceiver
MAC Media Access Controller
SMiI Serial Management Interface
MDIO Management Data I/O
MDC Management Data Clock
RGMII Reduced Gigabit Media Independent Interface
SFD Start-of-Frame Detection
VDDA Analog Core Supply Rail
VDDIO Digital Supply Rail
PD Pulldown
PU Pullup
MC Microcontroller
AFE Analog Front End
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2 Introduction

The DP83TD510E-EVM supports 10-Mbps speed and is IEEE 802.3cg compliant. A DP83822| media converter
board is provided for 10BASE-TX Standard Ethernet support and enables bit-error rate testing, interoperability
testing, and PMA compliance testing. The EVM also provides on-board tools to configure PHY register using

a USB-MDIO graphical user interface tool. The EVM can be powered by a Wide-Vin 5V-36V power supply or
through a microUSB cable. Both DP83TD510E and DP83822| can be set to RMII Master or Slave through an
on-board 25MHz crystal oscillator or the other's RMII 50MHz clock, respectively.

2.1 Key Features

* Media Converter: 10BASE-T1L to 10BASE-TX
+ DP83TD510E IEEE802.3cg Compliant
+ 10Base-TX interface for standard Ethernet RJ-45 connection using DP83822H
» RMII Back-to-Back Configuration
*  Onboard USB2MDIO to configure PHY
— USB-2-MDIO Support
— 4-Pin Dip Switch
» Status LEDs
— DP83TD510E
» Link
« Link + Activity
— DP83822
* Link
— SMI Command
» Variable I/0 Voltage Range: 1.8-V, 2.5-V, and 3.3-V
» Bootstraps for Hardware Configuration
* 10BASE-T1L Error Free Data transfer Over 1000 meters
* 10BASE-T1 Error Free Data transfer over 200 meters
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Figure 2-1. DP83TD510E-EVM - Top Side
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Figure 2-2. DP83TD510E-EVM — Bottom Side
2.2 Block Diagram
External Supply Option
Optional
USB 5V
]
5V to S VDDIO_1 v
36V Hieory 5V e VDDA _1 ey ielectki&r! ) ) Optional On-
(LDOs) DVDD1PO_1 DuCalcl e Slggz & Slgr:; & . boa(r[t):[NP)
> ower
5v Selection Selection
VDDIO_2¢ i\/DDA_Z
Interrupt Interrupt
SPE | ) RMII « RMI_
e Termination Resistors and DP83TD510E MDC MDIO Samtec Samtec| | vinc MDIO DP83822l | » RJ-45
or Data Coupling Capacitors RESET. CLK RESET. CLK
LED
DP83TD510E MSP430 e DP83822|

DP83TD510E EVM

Configuration Circuit Blocks

Figure 2-3. DP83TD510E-EVM Block Diagram
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2.3 Operation — Quick Setup

The DP83TD510E block of the DP83TD510E-EVM can operate from a single DC supply connected to the
terminal block J12. The DP83822I media converter board is powered by the VDDIO and VDDA supplies of the
DP83TD510E board through the Samtec connector.

EARTH GND

Figure 2-4. Wide-Vin Supply Connection

» Place shunt at J14 header in the "On-Board" position to connect VDDIO LDO
» Place shunt at J15 header in the "On-Board" position to connect VDDA LDO

* Place shunt at J16 header in the "On-Board" position to connect DVDD LDO

* Remove Shunt at J9 header

» Connect J11 to J25 for Media Converter operation

*  Wide Vin: Connect 36-V to 5-V to pin 1 of J12 and ground to pin 2 of J12
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Figure 2-5. DP83TD510E External Supply Connection and Jumpers
» Connect USB-5V Voltage jumper [J9]
* Connect LED_0 jumper [J20] to O instead of 1
Figure 2-6. DP83TD510E-EVM Jumper Setup
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* Change R24 to 0 ohms
* Remove R199 and R200

Figure 2-7. DP83TD510E-EVM Resistors Modification Requirement

*  Write 1100 to register 0000 in PHY ID: 05

Figure 2-8. DP83TD510E-EVM 822 Board Register Settings
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3 Board Setup Details
3.1 Power Supply Selection
3.1.1 Onboard Power Supply Operation
» DP83TD510E Onboard Power
— Place shunt at J14 in the "On-Board" position to enable onboard VDDIO
— Place shunt at J15 in the "On-Board" position to enable onboard VDDA
— Place shunt at J16 in the "On-Board" position to enable onboard DVDD
— Remove shunt at J9
+ DP83822I Onboard Power
— Populate R5, R6 to deliver power through J25 from DP83TD510E board
3.1.2 External Power Supply Operation
 DP83TD510E External Power
— Place shunt at J14 in the "EXT" position
— Place shunt at J15 in the "EXT" position
— Place shunt at J16 in the "EXT" position
— Connect 1.0V to DVDD-EXT on J16
— Connect 3.3-V tor 1.8V to VDDA-EXT on J15
— Connect 1.8-V, 2.5-V, or 3.3-V to VDDIO-EXT on J14
Connect ground to GND on J12 pin 2
. DP83822I External Power
— Remove R5, R6 to disconnect VDDA, VDDIO from DP83TD510E board
— Place shunt at J26 in the "EXT" position to disable onboard VDDA
— Place shunt at J27 in the "EXT" position to disable onboard VDDIO
— Connect 3.3-V or 1.8-V to VDDA-EXT on J21 or J26
— Connect 1.8-V, 2.5-V, or 3.3-V to VDDIO-EXT on J21 or J27
— Connect ground to GND on J21
3.1.3 USB Power Supply Option
DP838TD510E block powered by USB.
e Plug in micro-USB to J4
* Place shunt at J9
* Place shunt at J14 in the "On-Board" position
* Place shunt at J15 in the "On-Board" position
* Place shunt at J16 in the "On-Board" position
Note
Only populate J9 when powering over USB.
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Figure 3-1. DP83TD510E USB Power Supply

3.2 Master and Slave Mode Selection — DP83TD510E
3.2.1 DP83TD510E in RMII Master Mode, DP838221 in RMII Slave Mode (default)

* Populate R149
* Remove R143, R136, R91
» Set the correct hardware straps or perform the correct software write.

Hardware Strapping
* Populate R84, R103 with 2.49k (1%)
» Place shunt on LED_0, J20 in "Mode 0" position

Software Programming
+ DP83TD510E

— Write register 0x0017[5]=1
— Write register 0x0017[7]=0

DP83822|
— Write register 0x0017[5]=1
— Write register 0x0017[71=1

3.2.2 DP83TD510E in Slave Mode, DP83822] in Master Mode

* Populate R136, 138, R143, R25
* Remove R135, R137, R149, R91
» Set the correct hardware straps or perform the correct software write.

Hardware Strapping
* Populate R84, R103 with 5.76k (1%), R108 with 2.49k (1%)
* Place shunt on J20 in "Mode 1" position

Software Programming

- DP83822]
— Write register 0x0017[5]=1
— Write register 0x0017[7]=0

+ DP83TD510E

— Write register 0x0017[5]=1
— Write register 0x0017[7]=1
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3.3 Clock Selection — DP83TD510E
3.3.1 50 MHz Reference Clock for DP83TD510E in RMII Slave Mode

* Remove R135, R137, R149
* Populate R143, R25

3.3.2 External Clock

« Remove R135
» Populate R134, J7
*  Provide External Clock to SMA at J7

3.3.3 On-Board 25 MHz crystal

* Remove R134, R143, R25
* Populate R135, R137

3.4 SMI Connection

In Media Converter configurations, the MDIO/MDC lines of the DP83TD510E and DP83822I are tied together.

Both PHYs can be accessed simultaneously. The DP83TD510E has been set to PHY address 00 and the

DP83822| has been set to PHY address 05.

* Connect micro-USB to J4

» For direct access to MDIO, MDC lines, populate headers at J22, J23, on DP83TD510E and/or J13, J28 on
DP83822|

3.5 Cable Assembly

* Plug a CAT5, CAT5E, or CAT6 cable into the RJ45 connector J2

— Connect the far-end of the Ethernet cable to a 10BASE-TX capable PHY
* Plug a Single-Pair-Ethernet wires into the terminal block J1 as labeled

— Connect the far-end of the cable to a 10BASE-T1L capable PHY
3.6 LED Indication

* Look for LED_0 and LED_1 to illuminate when a link is successfully established

* Look for Green LED to illuminate on the RJ45 connector J2 when a link is successfully established (in media
convertor mode)

« LED_1 will blink for TX/RX activity

3.7 Serial Management Interface

The DP83TD510E-EVM supports SMI (MDIO/MDC) through J22, J23 and includes an onboard MSP430F5529
for USB-2-MDIO control.

Notes:

+ DP83TD510E default PHY_ID is O
+ DP83822 default PHY_ID is 5
» PHY IDs can be changed through bootstrap options found in the data sheet

3.8 Configuration Options
3.8.1 Bootstrap Options

Some DP83TD510E and DP83822 configurations can be done through bootstrap options. Options can be
selected with jumpers or resistor population. Refer to the data sheets for bootstrap options and the schematic
and layout sections of this User’s Guide for resistor locations.
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Table 3-1. DP83822 Bootstrap Resistor Designation and Suggested Bootstrap Resistor Values

PU RESISTOR PD RESISTOR PD RESISTOR
PIN NAME | PIN NUMBER | STRAP MODE |PU RESISTOR (KQ)| -~ 500 (KQ) DESIGNATION
1 OPEN OPEN
2 10 2.49
RX_DV 26 R103 R108
3 5.76 2.49
4 2.49 OPEN
Table 3-2. DP83TD510E Bootstrap Resistor Designation and Suggested Bootstrap Resistor Values
PU RESISTOR PD RESISTOR PD RESISTOR
PIN NAME | PIN NUMBER | STRAP MODE |PU RESISTOR (KQ)| -\ ~0 5100 (KQ) DESIGNATION
0 OPEN 2.49
RX_DO 26 R99 R104
1 2.49 OPEN
0 OPEN 2.49
RX_D1 25 R100 R105
1 2.49 OPEN
0 OPEN 2.49
RX_D2 24 R101 R106
- 1 2.49 OPEN
0 OPEN 2.49
RX_D3 14 R102 R107
1 2.49 OPEN
0 OPEN 2.49
RX_DV 15 R103 R108
1 2.49 OPEN
0 OPEN 2.49
LED_0 35 R185 R201
1 2.49 OPEN
0 OPEN 2.49
LED 2 6 R187 R203
- 1 2.49 OPEN
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4 Software

The on-board MSP430 comes pre-programmed and ready to use. When using this EVM for the first time

on a Windows 7 (or above) PC, MSP430 drivers and USB-2-MDIO software utility will have to be installed.
USB-2-MDIO software can be used for accessing the PHY's registers. In the case where an external MSP430 or
ezFET is needed, the user may simply connect the TST and RST pins of their device to the DP83TD510E-EVM

4.1 MSP430 Driver

Install the latest MSP430 driver from this website: http.//software-dl.ti.com/msp430/msp430_public_sw/mcu/
msp430/MSP430 _FET Drivers/latest/index FDS.html

4.2 USB-2-MDIO Software
Download the software from https.//www.ti.com/tool/usb-2-mdio .

The web page also contains the User’s Guide for installing and using the software. Since the MSP430 is
on-board the DP83TD510E-EVM, it is not necessary to purchase a separate MSP430 Launchpad kit and
connect to the PHY using wires. In the case the on-board MSP430 cannot be used for some reason, MDIO and
MDC pins are also broken out on J23 and J22 pins, respectively. Users can connect an MSP430 launchpad or
their own MDIO-MDC utility on J23 and J22 to access the PHY.
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5 USB to MDIO procedure
Please follow the procedure below when using USB to MDIO GUI for 510 EVM application:
1. Follow the general USB to MDIO userguide:

2. Change the extended register to No.

Figure 5-1. Example of Changing Extended Register to NO
3. Use 000D and 00OE for extended register.

2.4 Vpp with Extended Register Example:

//Set Output operating mode for 2.4 Vpp
begin

000D 0001

000E 08F6

000D 4001

000E 1000 //enable 2.4 Vpp operating mode

000D 0007
000E 020E
000D 4007
000E BOOO //increase the transmit level

000D 001F

000E 0010

000D 401F

000E 4000 //soft reset
end

1V Vpp with Extended Register Example:

//Set Output operating mode for 1V Vpp
begin

000D 0001

000E 08F6

000D 4001

000E 0000 //enable 1 Vpp operating mode

000D 0007
000E 020E
000D 4007
000E 8000 //do not increase the transmit level

000D 001F

000E 0010

000D 401F

000E 4000 //soft reset
end
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6 Schematics
6.1 Main Power S

chematic
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Figure 6-1. DP83TD510E-EVM Main Power
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6.2 Main Block Schematic
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Figure 6-2. DP83TD510E-EVM Main Block
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6.3 Interface Schematic
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Figure 6-3. DP83TD510E-EVM Interface
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6.4 Analog Front End Schematic
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Figure 6-4. DP83TD510E-EVM AFE
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Figure 6-5. DP83822] Media Converter AFE
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6.5 COMs Schematic
Moy v
R RIT Riis p
Loom R 200 TARGET DM Ri8 USE_N
GND 7'71
R21 fz IASGET D F, e UsE_F
2008 U3 0ok T
vDDIO_t uzE_ P
sl T 2 |, T
VREFR VREFA UZE_N =—ci4 =—ciz
] R120 ues yEus 100F 1007
= 2,208
a1k FWDN_LVL woc 1 3l
[ 15 ! + s
c RESET_LUL | QAWF MK 1 . C18 mmimE
[ - a [E=te T B P 7 =
Az BwF =)
ano [ 1 o1 =
e GND GHND
LEFUILZDGER SFTIEDGER =
= — GhD
GND GND
o Rzt ;
_ - ) MDC 1 =l MDC_LuL
PHON_ L il MSP_PWDN
Ehl— MDIC_1 Raz MOHG_LVL
RESST_LvL F22  poe pessT B
[}
Uz
EALOTADCLIGACLK =1 R =)
F1LUTALD F2ATAL femdl
E F12TAD FaTAzCLEMCLE [ad
_ FaTALD Elp |
i va bl e
el FLETALL e e
- L F1ETAICLRCEOUT PLERTCOLN = —
B Seleimmain P2 TUCSIETEAICADCLE [ea Sk
21 FaoUCEIIMORICECEDA P3OFN_UCE1STEPLL UCAICLE [ -
28..f P2 1UCSSCMILCERECL P AP LUCEE0A, MOC_LVL
% FAMUCSOCLIUCADSTE Pit 3PM_UCE1SOMYPL_LICEECL MDIC LV
FAIUCATTNOUCADEMG Fid 3PN LCEICLIPM_UIGATETE [ -
3 Fa AILCATTHD MCU_VES
NCATRNDIUICADE
Shef P2 P APH_UCATTRIVPL_UCAT S840 Diiuene
E; FaSTROS PSP UCASRNDPA_LICY Y
<30 FISTBOS FAEFM_NONE [a22
2] FATTECOUTHEVMOUT PATIFN_MONE [ ol ofe = ofF
_ind 5 IAEVREFVEREF+ F=0CE0MD ol
=S 1 FVERES FEACE AT ferds
3] peanmom 75 20D D
FE3CE 0 Fiz
U mas
can ——c2 = =11 =13
3EoF e awE
s a4 ofF ofe DfF
GND  ehD =3 LA m3E 4R33
470 470 a7 Fem
o o
oz 2
o ol G
STEEWTDD ¥ou¥ia
TESTEGWTCK o 71 TESTESWTCK
vig FuDTe I - [
LD
R
VEUS
e i R4t MY res
= e -
AT ! -
ovec ovast
ovec2 2 L
GND
S0 2291

Figure 6-6. DP83TD510E-EVM COMs
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6.6 Header Board
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Figure 6-7. DP83TD510E-EVM break-out connector
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6.7 Hardware Schematic
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Figure 6-8. DP83TD510E-EVM Hardware
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7 Layout
7.1 Top Overlay
Figure 7-1. Top Overlay
7.2 Top Layer Mask
Figure 7-2. Top Layer Mask
7.3 Top Layer
Figure 7-3. Top Layer
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7.4 Ground Layer 1

Figure 7-4. Ground Layer 1

7.5 Signal Layer

Figure 7-5. Signal Layer

7.6 Power Layer

Figure 7-6. Power Layer
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7.7 Ground Layer 2
Figure 7-7. Ground Layer 2
7.8 Bottom Layer
Figure 7-8. Bottom Layer
7.9 Bottom Layer Mask
Figure 7-9. Bottom Layer Mask
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7.10 Bottom Overlay

Figure 7-10. Bottom Overlay

7.11 Board Assembly

COMPONENTS MARKED ’DNP’ SHOULD NOT BE POPULATED.
ASSEMBLY UARIANT: 001

Figure 7-11. Top Assembly
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Figure 7-12. Bottom Assembly
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Figure 7-13. Drill Drawing
Figure 7-14. Board Dimensions
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8 Bill of Materials
Table 8-1. Bill of Materials
Designator Qty Value Description Package Reference |Part Number Manufacturer
CAP, CERM, 1 uF, 10V, +/- 10%, X7S, AEC-
C1,C3, C5, C7 4 1uF Q200 Grade 1, 0402 0402 GCM155C71A105KE38D MuRata
C2,C4,Ce6, C8 4 0.1uF CAP, CERM, 0.1 uF, 16 V, +/- 10%, X7R, 0402 |0402 885012205037 Wurth Elektronik
CAP, CERM, 4700 pF, 2000 V, +/- 10%, X7R,
C10, C130 2 4700pF 1812 1812 1812GC472KAT1A AVX
C14,C15 2 10pF CAP, CERM, 10 pF, 16 V,+/- 10%, C0G, 0402 |0402 C0402C100K4GACTU Kemet
CAP, CERM, 0.1 uF, 50 V, +/- 10%, X7R, AEC-
C16, C17, C89 3 0.1uF Q200 Grade 1, 0402 0402 GCM155R71H104KE02D MuRata
Cc18 1 4.7uF CAP, TA, 4.7 uF, 35V, +/- 10%, 1.3 ohm, SMD |7343-31 293D475X9035D2TE3 Vishay-Sprague
C19, C27,C28,C29 |4 0.1uF CAP, CERM, 0.1 pF, 10 V,+/- 10%, X7R, 0402 |0402 C0402C104K8RACTU Kemet
CAP, CERM, 36 pF, 50 V,+/- 5%, COG/NPO, Samsung Electro-
C20, C21 2 36pF 0402 0402 CLO5C360JB5NNNC Mechanics
CAP, CERM, 0.22 uF, 16 V, +80/-20%, Y5V,
C22,C25 2 0.22uF 0603 0603 C0603C224Z4VACTU Kemet
CAP, CERM, 0.47 uF, 16 V, +/- 10%, X7R,
C23 1 0.47uF AEC-Q200 Grade 1, 0603 0603 GCM188R71C474KA55D MuRata
C24 1 4.7uF CAP, CERM, 4.7 uF, 35V, +/- 10%, X5R, 0603 0603 C1608X5R1V475K080AC TDK
CAP, TA, 10 uF, 35V, +/- 10%, 0.125 ohm,
C26 1 10uF SMD 7343-31 TPSD106K035R0125 AVX
CAP, CERM, 1000 pF, 50 V, +/- 5%, COG/NPO,
C30, C64, C72 3 1000pF 0402 0402 GRM1555C1H102JA01D MuRata
C57, C62, C65,
C70, C101, C102 6 10uF CAP, CERM, 10 uF, 10V, +/- 20%, X7T, 0603 | 0603 GRM188D71A106MA73D MuRata
C58, C66, C83,
C113 4 1uF CAP, CERM, 1 uF, 6.3V, +/- 20%, X7R, 0402 |0402 GRM155R70J105MA12D MuRata
CAP, CERM, 0.1 uF, 50 V, +/- 20%, X7R, AEC-
C59, C67 2 0.1uF Q200 Grade 1, 0402 0402 CGA2B3X7R1H104M050BB TDK
C60, C63, C68, CAP, CERM, 0.01 uF, 50 V, +/- 10%, X7R,
C71,C77,C82 6 0.01uF AEC-Q200 Grade 1, 0402 0402 CGA2B3X7R1H103K050BB TDK
CAP, CERM, 100 pF, 50 V, +/- 5%, COG/NPO,
C61, C69 2 100pF AEC-Q200 Grade 1, 0402 0402 CGA2B2C0G1H101J050BA TDK
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Table 8-1. Bill of Materials (continued)
Designator Qty Value Description Package Reference |Part Number Manufacturer
C78, C79, C80,
C81, C97, C98, CAP, CERM, 22 pF, 50 V, +/- 5%, COG/NPO,
C99, C100 8 22pF AEC-Q200 Grade 1, 0402 0402 GCM1555C1H220JA16D MuRata
C84 1 100uF CAP, AL, 100 uF, 50 V, +/- 20%, SMD HAO EMVES500ADA101MHAOG Chemi-Con
CAP, CERM, 4.7 uF, 50 V, +/- 10%, X7R, AEC-
C85, C87, C117 3 4.7uF Q200 Grade 1, 1210 1210 CGABP3X7R1H475K250AB TDK
CAP, CERM, 0.22 uF, 50 V, +/- 10%, X7R,
C86, C88 2 0.22uF AEC-Q200 Grade 1, 0603 0603 CGABE3X7R1H224K080AB TDK
C90 1 1uF CAP, CERM, 1 uF, 35V, +/- 20%, X5R, 0402 |0402 GRM155R6YA105ME11D MuRata
C91, C94 2 10uF CAP, CERM, 10 uF, 35V, +/- 20%, X5R, 0603 |0603 GRM188R6YA106MA73D Murata
C92, C93 2 2.2uF CAP, CERM, 2.2 uF, 16 V, +/- 10%, X6S, 0402 |0402 GRM155C81C225KE11D MuRata
C95 1 470pF CAP, CERM, 470 pF, 100 V, +/- 5%, X7R, 0603 | 0603 06031C471JAT2A AVX
CAP, CERM, 1 uF, 35V, +/- 10%, X7R, AEC-
C96 1 1uF Q200 Grade 1, 0603 0603 CGA3E1X7R1V105K080AC TDK
C105, C111 2 0.01uF CAP, CERM, 0.01 pF, 25 V,+/- 10%, X7R, 0201 | 0201 GRMO033R71E103KE14D MuRata
C107, C109 2 10uF CAP, CERM, 10 uF, 6.3 V, +/- 20%, X7S, 0603 |0603 C1608X7S0J106M0O80AC TDK
CAP, AL, 100 uF, 16 V, +/- 20%, 0.26 ohm,
C114 1 100uF AEC-Q200 Grade 2, SMD SMT Radial D EEEFP1C101AP Panasonic
C115 1 10uF CAP, CERM, 10 uF, 25V, +/- 10%, X7S, 0805 |0805 GRM21BC71E106KE11L MuRata
C116 1 4.7uF CAP, CERM, 4.7 uF, 10 V, +/- 10%, X7S, 0603 |0603 C1608X7S1A475K080AC TDK
CAP, CERM, 0.22 uF, 10 V, +/- 10%, X5R,
C118, C128 2 0.22uF 0402 0402 GRM155R61A224KE19D MuRata
CAP, CERM, 27 pF, 50 V, +/- 5%, COG/NPO,
C122 1 27pF 0402 0402 GJM1555C1H270JB01 MuRata
CAP, CERM, 100 pF, 50 V, +/- 1%, COG/NPO,
C123,C124 2 100pF 0402 0402 04025A101FAT2A AVX
CAP, CERM, 0.01 uF, 1500 V, +/- 10%, X7R,
C131 1 0.01uF 1812 1812 1812SC103KAT1A AVX
D1, D2, D5, D11,
D12, D13, D14,
D15, LD1, LD2,
LD3, LD4 12 Green LED, Green, SMD 2x1.25mm QTLP630C4TR Everlight
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Table 8-1. Bill of Materials (continued)
Designator Qty Value Description Package Reference |Part Number Manufacturer
D3, D4 2 Rg LED, Rg, SMD 1.6x0.8mm HSMF-C165 Avago
D7 1 60V Diode, Schottky, 60 V, 1 A, AEC-Q101, SMA  |SMA NRVBA160T3G ON Semiconductor
H2, H3, H4, H9, Machine Screw, Round, #4-40 x 1/4, Nylon,
H10 5 Philips panhead Screw NY PMS 440 0025 PH B&F Fastener Supply
H6, H7, H8, H11,
H12 5 Standoff, Hex, 0.5"L #4-40 Nylon Standoff 1902C Keystone
Terminal Block, 5mm,
J1 1 Terminal Block, 5mm, 3x1, R/A, TH 3x1, R/A, TH 1792876 Phoenix Contact
Connector, RJ-45 with
Connector, RJ45 with integrated magnetics, integrated magnetics,
J2 1 1x1, Gold, R/A, SMT 1x1, R/A, SMT J3011G21DNL Pulse Engineering
J3 1 Header, 100mil, 2x2, Gold, TH 2x2 Header TSW-102-07-G-D Samtec
Connector, Receptacle, Micro-USB Type AB,
J4 1 R/A, Bottom Mount SMT 5.6x2.5x8.2mm 475890001 Molex
J9 1 Header, 100mil, 2x1, Gold, TH 2x1 Header TSW-102-07-G-S Samtec
Receptacle, 0.8mm,
J11 1 Receptacle, 0.8mm, 30x2, Gold, Edge Mount |30x2, Edge Mount ERF8-030-01-L-D-EM2-TR Samtec
Terminal Block, 2x1,
J12 1 Terminal Block, 2x1, 2.54mm, TH 2.54mm, TH 282834-2 TE Connectivity
J14, J15, J16, J17,
J18, J19, J20, J26,
Ja27 9 Header, 100mil, 3x1, Gold, TH 3x1 Header TSW-103-07-G-S Samtec
Receptacle, 0.8mm,
J25 1 Receptacle, 0.8mm, 30x2, Tin, Edge mount 30x2, Edge mount ERM8-030-01-L-D-EM2-TR Samtec
Inductor, Shielded, Ferrite, 10 uH, 2.75 A, Inductor,
L1 1 10uH 0.128 ohm, SMD 5.7x2.8x5.2mm SRP5030T-100M Bourns
Coupled inductor, 2.2 mH, 0.75 A, 0.3 ohm,
L3 1 2.2mH SMD 8.7x10mm 744272222 Waurth Elektronik
RES, 49.9, 1%, 0.063 W, AEC-Q200 Grade 0,
R1, R2, R3, R4 4 49.9 0402 0402 CRCWO040249R9FKED Vishay-Dale
R5, R6, R119,
R135, R137, R149,
R157, R169, R209 |9 0 RES, 0, 5%, 0.063 W, 0402 0402 RC0402JR-070RL Yageo America
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Table 8-1. Bill of Materials (continued)
Designator Qty Value Description Package Reference |Part Number Manufacturer
R7, R150 2 1.00Meg RES, 1.00 M, 1%, 1 W, 2010 2010 HVCB2010FKC1MO00 Stackpole Electronics Inc
R8, R12, R15, R26,
R27, R28, R84,
R86, R87, R88,
R89, R92, R97,
R98, R100, R103,
R104, R188, R199,
R200, R201, R202, RES, 2.49 k, 1%, 0.063 W, AEC-Q200 Grade
R203, R204 24 2.49k 0, 0402 0402 CRCWO04022K49FKED Vishay-Dale
R9, R13, R145, RES, 470, 5%, 0.063 W, AEC-Q200 Grade 0,
R194, R195, R196 |6 470 0402 0402 CRCW0402470RJINED Vishay-Dale
RES, 49.9, 1%, 0.063 W, AEC-Q200 Grade 0,
R14, R128 2 49.9 0402 0402 RMCFO0402FT49R9 Stackpole Electronics Inc
R16, R17, R45,
R46, R126, R129 6 0 RES, 0, 0%, 0.2 W, AEC-Q200 Grade 0, 0402 |0402 CRCW04020000Z0EDHP Vishay-Dale
RES, 27, 5%, 0.063 W, AEC-Q200 Grade 0,
R18, R23 2 27 0402 0402 CRCWO040227R0JNED Vishay-Dale
RES, 2.0 k, 5%, 1 W, AEC-Q200 Grade 0,
R19, R124 2 2.0k 2512 2512 CRCW25122K00JNEG Vishay-Dale
RES, 200 k, 5%, 0.1 W, AEC-Q200 Grade 0,
R21, R22 2 200k 0603 0603 CRCWO0603200KJNEA Vishay-Dale
RES, 33, 5%, 0.063 W, AEC-Q200 Grade 0,
R24 1 33 0402 0402 CRCWO040233R0JNED Vishay-Dale
R29, R34, R44,
R192, R205, R206, RES, 470, 1%, 0.1 W, AEC-Q200 Grade 0,
R207, R208 8 470 0402 0402 ERJ-2RKF4700X Panasonic
R30, R31, R32, R33 |4 0 RES, 0, 5%, 0.1 W, AEC-Q200 Grade 0, 0402 |0402 ERJ-2GEOR00X Panasonic
RES, 0, 5%, 0.063 W, AEC-Q200 Grade 0,
R35, R43 2 0 0402 0402 CRCWO04020000Z0ED Vishay-Dale
R36, R37, R38, R39 |4 470 RES, 470, 5%, 0.05 W, 0201 0201 RC0201JR-07470RL Yageo America
RES, 1.40 k, 1%, 0.063 W, AEC-Q200 Grade
R40 1 1.40k 0, 0402 0402 CRCWO04021K40FKED Vishay-Dale
RES, 1.00 M, 1%, 0.063 W, AEC-Q200 Grade
R41 1 1.00Meg 0, 0402 0402 CRCWO04021MO0OFKED Vishay-Dale
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Table 8-1. Bill of Materials (continued)

Designator Qty Value Description Package Reference |Part Number Manufacturer
RES, 47 k, 5%, 0.063 W, AEC-Q200 Grade O,

R42 1 47k 0402 0402 CRCWO040247K0JNED Vishay-Dale

R90, R111, R120,

R122, R123, R125, RES, 2.20 k, 1%, 0.063 W, AEC-Q200 Grade

R139, R140 8 2.20k 0, 0402 0402 CRCWO04022K20FKED Vishay-Dale

R99 1 10.0k RES, 10.0 k, 1%, 0.063 W, 0402 0402 RC0402FR-0710KL Yageo America

R109, R110, R112,

R113 4 0 RES, 0, 5%, 0.1 W, 0603 0603 RC0603JR-070RL Yageo
RES, 374 k, 1%, 0.063 W, AEC-Q200 Grade 0,

R115, R117 2 374k 0402 0402 CRCWO0402374KFKED Vishay-Dale

R116, R118 2 1.00Meg RES, 1.00 M, 1%, 0.1 W, 0402 0402 ERJ-2RKF1004X Panasonic
RES, 4.87 k, 1%, 0.063 W, AEC-Q200 Grade

R121 1 4.87k 0, 0402 0402 CRCW04024K87FKED Vishay-Dale
RES, 100 k, 1%, 0.1 W, AEC-Q200 Grade 0,

R142 1 100k 0603 0603 CRCWO0603100KFKEA Vishay-Dale
RES, 100 k, 0.5%, 0.063 W, AEC-Q200 Grade

R144 1 100k 0, 0402 0402 CRCWO0402100KDHEDP Vishay-Dale
RES, 24.9 k, 1%, 0.1 W, AEC-Q200 Grade 0,

R146 1 24 .9k 0603 0603 CRCWO060324K9FKEA Vishay-Dale
RES, 165 k, 1%, 0.063 W, AEC-Q200 Grade 0,

R148 1 165k 0402 0402 CRCW0402165KFKED Vishay-Dale
RES, 33.2 k, 1%, 0.063 W, AEC-Q200 Grade

R151, R165 2 33.2k 0, 0402 0402 CRCWO040233K2FKED Vishay-Dale
RES, 22.6 k, 1%, 0.063 W, AEC-Q200 Grade

R152 1 22.6k 0, 0402 0402 CRCWO040222K6FKED Vishay-Dale
RES, 13.3 k, 1%, 0.063 W, AEC-Q200 Grade

R153, R166 2 13.3k 0, 0402 0402 CRCWO040213K3FKED Vishay-Dale
RES, 10.7 k, 1%, 0.063 W, AEC-Q200 Grade

R163, R173 2 10.7k 0, 0402 0402 CRCW040210K7FKED Vishay-Dale
RES, 10.0 k, 1%, 0.1 W, AEC-Q200 Grade 0,

R176 1 10.0k 0603 0603 CRCWO060310KOFKEA Vishay-Dale
RES, 1.13 k, 1%, 0.1 W, AEC-Q200 Grade 0,

R177 1 1.13k 0603 0603 CRCWO06031K13FKEA Vishay-Dale
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Table 8-1. Bill of Materials (continued)
Designator Qty Value Description Package Reference |Part Number Manufacturer
RES, 4.53 k, 1%, 0.1 W, AEC-Q200 Grade 0,
R178 1 4.53k 0603 0603 CRCWO06034K53FKEA Vishay-Dale
RES, 1.0 M, 5%, 0.75 W, AEC-Q200 Grade 0,
R181 1 1.0Meg 2010 2010 CRCW20101MO0JNEF Vishay-Dale
R221, R222, R223 |3 0 RES, 0, 5%, 0.05 W, 0201 0201 CRCW02010000Z0ED Vishay-Dale
Switch, Normally open, 2.3N force, 200k
S2, S3, S4 3 operations, SMD KSR KSR221GLFS C&K Components
SH-J1, SH-J2, SH-
J3, SH-J4, SH-J5, Single Operation
SH-J6, SH-J7, SH- Single Operation 2.54mm Pitch Open Top 2.54mm Pitch Open
J8, SH-J9, SH-J10 |10 Jumper Socket Top Jumper Socket M7582-05 Harwin
Automotive 4-Channel ESD Protection Solution
for SuperSpeed (up to 5 Gbps) Interface,
U1 1 DQAO0010A (USON-10) DQAO0010A TPD4EO5U06QDQARQ1 Texas Instruments
Dual Bidirectional Multi-Voltage Level
U2, U3 2 Translator, DQEOOO8A (X2SON-8) DQEOO008A LSF0102DQER Texas Instruments
25 MHz Mixed Signal Microcontroller with 128
KB Flash, 8192 B SRAM and 63 GPIOs, -40 to
85 degC, 80-pin QFP (PN), Green (RoHS & no
U9 1 Sb/Br) PNOO80OA MSP430F5529IPN Texas Instruments
802.3cg 10-M Single-Pair Ethernet PHY for
u13 1 1000 Meter, RHB0032M (VQFN-32) RHB0032M DP83TD510ERHBR Texas Instruments
Robust, Low Power 10/100 Ethernet Physical
Layer Transceiver Extended Temperature,
u14 1 RHB0032B (VQFN-32) RHB0032B DP83822HRHBR Texas Instruments
3.8-V to 36-V 2-A Synchronous Step-Down
u15 1 Voltage Regulator, RNX0012B (VQFN-HR-12) |RNX0012B LMR33620ARNXT Texas Instruments
Single Output Low Noise LDO, 500 mA,
Adjustable 1.3 to 6.5 V Output, 2.5 to 16 V
Input, 8-pin SOIC (D), -40 to 125 degC, Green
u16 1 (RoHS & no Sb/Br) DO008A TL5209DR Texas Instruments
Dual 500mA Low-Noise (3.8uVRMS) LDO
u17 1 Voltage Regulator, RTJ0020D (WQFN-20) RTJ0020D TPS7A8701RTJR Texas Instruments
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Table 8-1. Bill of Materials (continued)
Designator Qty Value Description Package Reference |Part Number Manufacturer
Single Output LDO, 500mA, Adj. (0.8 to
3.6V), Programmable Soft-Start, DRC0010J
u19 1 (VSON-10) DRC0010J TPS74701DRCR Texas Instruments
Y1 1 Crystal, 24 MHz, 20pF, SMD 3.2x2.5mm ECS-240-20-33-DU-TR ECS Inc.
Crystal, 25 MHz, 12pF, AEC-Q200 Grade 1,
Y4,Y5 2 SMD 3.2x2.5mm ABMB8AIG-25.000MHZ-12-2Z-T3 Abracon Corporation
CAP, CERM, 0.01 uF, 50 V, +/- 10%, X7R,
C9,C11,C12,C13 |0 0.01uF AEC-Q200 Grade 1, 0402 0402 CGA2B3X7R1H103K050BB TDK
C73 0 10uF CAP, CERM, 10 uF, 10V, +/- 20%, X7T, 0603 |0603 GRM188D71A106MA73D MuRata
C74 0 1uF CAP, CERM, 1 uF, 6.3V, +/- 20%, X7R, 0402 |0402 GRM155R70J105MA12D MuRata
CAP, CERM, 0.1 uF, 50 V, +/- 20%, X7R, AEC-
C75 0 0.1uF Q200 Grade 1, 0402 0402 CGA2B3X7R1H104M050BB TDK
C103, C104, C108,
C110 0 10uF CAP, CERM, 10 uF, 6.3 V, +/- 20%, X7S, 0603 |0603 C1608X7S0J106M0O80AC TDK
C106, C112 0 0.01uF CAP, CERM, 0.01 pF, 25 V,+/- 10%, X7R, 0201 | 0201 GRMO033R71E103KE14D MuRata
C127,C135 0 0.01uF CAP, CERM, 0.01 uF, 50 V, +/- 5%, X7R, 0402 |0402 C0402C103J5RACTU Kemet
FID1, FID2, FID3, Fiducial mark. There is nothing to buy or
FID4, FID5, FID6 0 mount. N/A N/A N/A
J7 0 Connector, SMA, TH SMA 142-0701-201 Cinch Connectivity
Sullins Connector
J13,J22, J23,J28 |0 Header, 1x1, Tin, TH Header, 1x1 PECO01SAAN Solutions
Terminal Block,
Terminal Block, 2.54mm, 5 Pos, Tin, Green, 2.54mm, 5 Pos, R/A,
J21 0 R/A, TH TH 282834-5 TE Connectivity
R10, R79, R80,
R81, R82, R85,
R91, R94, R95,
R105, R106, R107, RES, 2.49 k, 1%, 0.063 W, AEC-Q200 Grade
R108 0 2.49k 0, 0402 0402 CRCWO04022K49FKED Vishay-Dale
R11, R47, R48,
R49, R50, R51, RES, 2.20 k, 1%, 0.063 W, AEC-Q200 Grade
R52, R53, R83 0 2.20k 0, 0402 0402 CRCW04022K20FKED Vishay-Dale
R20, R93 0 1.00k RES, 1.00 k, 1%, 0.1 W, 0402 0402 ERJ-2RKF1001X Panasonic
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Table 8-1. Bill of Materials (continued)
Designator Qty Value Description Package Reference |Part Number Manufacturer
R25, R134, R136,
R138, R143, R158,
R159, R160, R161,
R162, R170, R171,
R172, R210 0 0 RES, 0, 5%, 0.063 W, 0402 0402 RC0402JR-070RL Yageo America
RES, 5.76 k, 1%, 0.063 W, AEC-Q200 Grade
R101, R102 0 5.76k 0, 0402 0402 CRCW04025K76FKED Vishay-Dale
R114 0 0 RES, 0, 5%, 0.1 W, 0603 0603 RC0603JR-070RL Yageo
RES, 160 k, 1%, 0.063 W, AEC-Q200 Grade 0,
R127, R213 0 160k 0402 0402 CRCWO0402160KFKED Vishay-Dale
R141, R147,R212 |0 0 RES, 0, 0%, 0.2 W, AEC-Q200 Grade 0, 0402 |0402 CRCW04020000Z0EDHP Vishay-Dale
RES, 33.2 k, 1%, 0.063 W, AEC-Q200 Grade
R154, R167 0 33.2k 0, 0402 0402 CRCWO040233K2FKED Vishay-Dale
RES, 22.6 k, 1%, 0.063 W, AEC-Q200 Grade
R155 0 22.6k 0, 0402 0402 CRCW040222K6FKED Vishay-Dale
RES, 13.3 k, 1%, 0.063 W, AEC-Q200 Grade
R156, R168 0 13.3k 0, 0402 0402 CRCWO040213K3FKED Vishay-Dale
RES, 10.7 k, 1%, 0.063 W, AEC-Q200 Grade
R164, R174 0 10.7k 0, 0402 0402 CRCW040210K7FKED Vishay-Dale
R179, R180 0 1.50k RES, 1.50 k, 1%, 0.1 W, 0603 0603 RCO0603FR-071K5L Yageo
Dual 500mA Low-Noise (3.8uVRMS) LDO
u18 0 Voltage Regulator, RTJ0020D (WQFN-20) RTJ0020D TPS7A8701RTJR Texas Instruments
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9 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision A (August 2020) to Revision B (May 2022) Page
* Updated the Operation - Quick Setup for the DP83TDS510E-EVM ......cccoiiiiiiiiiiiiiiie i 7
o Update the USB t0 MDIO PrOCEAUIE.......cicee e ittt e e e e e e e e e e et a e e e e e e e e e e e e e sennbabreaneeeaaaeaeas 15
Changes from Revision * (March 2020) to Revision A (August 2020) Page
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