ANALOG
DEVICES

Evaluating the ADIN1140 10BASE-T1S Industrial Multidrop MAC-PHY Feather-Based Demo Board

FEATURES

» Flexible evaluation for ADIN1140 MAC-PHY features with feather
form connectivity

» Interface directly with host PC using USB-to-SPI converter
EVALUATION KIT CONTENTS

» DEMO-ADIN114XAZ industrial 10BASE-T1S MAC-PHY
evaluation board

» UMFT4222EV-D USB-to-SPI bridge board
» USB type A to micro-USB cable
» Kit does not include MCU feather boards

EQUIPMENT NEEDED

» 6VDC to 30VDC power supply
» PC running Windows® 7 or higher

DOCUMENTS NEEDED

» ADIN1140 data sheet
» ADIN1140 tech ref
» ADIN1140 register control manual

SOFTWARE NEEDED

» ADIN1140 MAC-PHY software driver
» FTDI USB virtual COM port driver (available from FTDI website)

» Any serial COM port terminal software (for example, Tera Term
and Termite)

GENERAL DESCRIPTION

The industrial 10BASE-T1S MAC-PHY evaluation board (DEMO-
ADIN114XAZ) is a platform that enables the evaluation of Ana-

log Devices’ 10BASE-T1S MAC-PHY, which provides half-duplex
10Mbps Single Pair Ethernet (SPE) connectivity to devices compli-
ant with the |EEE 802.3cg 10BASE-T1S Ethernet standard, which
supports both multidrop and point-to-point link configurations.

The collateral support for this device includes a C-code software
driver with examples that can be used as a starting point when
integrating the 10BASE-T1S MAC-PHY in a larger system.

The DEMO-ADIN114XAZ evaluation board includes connectivi-

ty for external MCUs in feather board formats, such as the
MAX32672FTHR and others, and connectivity to the UMFT4222EV-
D USB-to-SPI bridge. The board does not have an on-board MCU,
to allow the user maximum flexibility across varies MCU platforms.
When using the feather board connectivity, the MAC-PHY software
driver must be running on the feather board MCU. When using the
UMFT4222EV-D USB-to-SPI bridge, the MAC-PHY software driver
may be running on a Windows machine with a USB connection.

Full specifications on the ADIN1140 are available in the ADIN1140
data sheet available from Analog Devices, Inc., and must be con-
sulted with ADIN1140 tech ref, ADIN1140 register control manual,
and this user guide when using the DEMO-ADIN114XAZ evaluation
board.

EVALUATION BOARD PHOTOGRAPH
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Figure 1. Industrial 10BASE-T1S MAC-PHY Evaluation Board

PLEASE SEE THE LAST PAGE FOR AN IMPORTANT
WARNING AND LEGAL TERMS AND CONDITIONS.
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EVALUATION BOARD OVERVIEW
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Figure 2. Evaluation Board Hardware Connectivity
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Figure 3. MAC-PHY Evaluation Board Block Diagram
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DEMO-ADIN114XAZ

HARDWARE

POWER SUPPLIES

The DEMO-ADIN114XAZ board provides flexible power options for
both input and digital supplies.

Input Voltage Supply

The industrial-T1S MAC-PHY evaluation board can be powered

using an external 6VDC to 30VDC power supply, the PWR SELEC-
TION header may be used to select the voltage source to power up
the board. This can be either from the P4 terminal block or from P1

Digital/Host Supply

VDDIO can be set using the S4 rotary switch (VDDIO_SEL) to
values 1.8V, 2.5V, and 3.3V.

By default, the evaluation board supplies 5V to both feather board
(VBAT P14-PIN1) and USB-to-SPI FTDI bridge (VCCIN P9-PIN2). It
is recommended to check the feather board’s configuration before
using it on this board. Power supply pin incompatibility may cause
damage to both boards. It is possible to disconnect this supply to
the feather board and USB-to-SPI connectors by removing the 0Q

(V_SPOE Pin 2, GND_SPOE Pin 8).

The board has a polarity protection diode that can be bypassed by
setting the PSE_EN jumper. When bypassed the board is capable
to inject its local power using the T1S connector P1 (V_SPOE Pin
2).

resistors R30 and R71, respectively.
HARDWARE CONFIGURATION SETUP

The DEMO-ADIN114XAZ hardware configuration is determined by
links (jumpers) and configuration switches on the board. The de-
scriptions and the default hardware configurations of these links
and switches are shown in Table 1.

Table 1. Board Jumpers, Connectors, and Switches

Reference Name Description

JP1/JP2 Node Termination Set or remove the 100Q line termination to the 10BASE-T1S bus. JP1 and JP2 must be set at the controller node and last
remote node only. These jumpers must not be set in all other nodes on the same bus.

P11 PWR SELECT Selects the voltage source for the board, as shown in the Input Voltage Supply section. Default: EXT position.

P3 PSE_EN Bypasses the input voltage polarity protection diode on the board. Default: Not set.

P8 VCC_5V Connects the regulated 5V generated on board to the rest of the board circuitry. Default: Set.

P17 WAKE SELECT Selects the wake-up signal source connected to the WAKE pin on the T1S chip. It can be either a hardware signal using
the S1 (WAKE) button, or a software-based signal from connected host: Feather board (P14-PIN5) and USB-to-SPI FTDI
bridge (P9-PING). Default: HW.

P12 TEMP SENSOR ENABLE Powers the ADT7422CCPZ on-board temperature sensor. Note: VDDIO must be set to 3.3VDC to use it. Default: Not set.

S1 WAKE Sends a wake-up signal to the chip.

S4 VDDIO_SEL Sets the VDDIO voltage on the board to either 1.8V, 2.5V, or 3.3V.

S5 CFGO to CFG4 General-purpose DIP switch used to set the value of FTHR 1/0s (D10, D11, DO, D1, A4) for host hardware configuration
(ON position sets the value to 0, and OFF position sets the value to 1).

S6 HOST RESET Reset push button connected to the host (feather board (P15-PIN1) and USB-to-SPI FTDI bridge (P10-PIN11)).
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HARDWARE

10BASE-T1S MDI Connection

ETH- and ETH+ are connected to Pins (3, 4) and Pins (5,

6), respectively, of the P1 connector. The external adapter EV-
ADIN114XADPTZ, as shown in Figure 4, is provided for the use of
screw-in connectors.

Figure 4. External Adapter for 10BASE-T1S Interface

Table 2. MAXEVAL, RPi, and Nucleo to Evaluation Board Default Connection

Host Connection

The board contains at least two options for the host connectivity.
Note that only one host can be connected at a time.

FTDI connection: For USB-PC connection using FTDI-FT4222EV
board using the connectors P9/P10.

Feather connection: The P14/P15 connectors can be used to con-
nect to some microcontrollers in feather board formats, for example,
MAX32672FTHR.

Alternatively, user can use jump wires to connect to other MCU
evaluation boards following the pin configuration example for the
AD-APARD32690-SL, MAX32690EVKIT, and Nucleo F7 board.

When connecting the host using wires, keep connections short and
of equal length.

MAC-PHY Board Connection Usage AD-APARD32690-SL!  MAX32690EVKIT? Nucleo F7 Raspberry Pi 4b°
P14-PIN4 OASPI - IRQ P3-PIN2 JH6 - PIN4 (CN7) PC7 J8 - PIN16
P15-PIN12 OASPI - MOSI P4 - PIN4 JH5 - PIN4 (CN7)PB5 J8-PIN19
P15-PIN13 OASPI - MISO P4 -PIN3 JH5 - PIN3 (CN7) PB4 J8 - PIN21
P15-PIN11 OASPI - CLK P4 - PIN2 JH5 - PIN5 (CN7) PB3 J8 - PIN23
P14-PIN8 OASPI - CS P4 - PIN1 JH5 - PIN2 (CN7) PA4 J8 - PIN24
P15-PIN4 GND P2 - PING JH5 - PIN7 (CN10) PIN 5 J8 - PING
P14-PIN5 WAKE PIN P3-PIN1 JH6 - PIN2 (CN10) PAO J8 - PIN11

! Remove R117 and R121 from AD-APARD32690 when used due to 12C errata.

2 Remove R70-R73 from MAX32690EVKIT when used to isolate the SPI bus from the on-board Audio Codec.

3 For RPi, use the 32-bit version of Legacy (Bullseye) Raspberry Pi OS.
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NOTES

ESD Caution
‘ ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary
‘t‘\ protection circuitry, damage may occur on devices subjected to high energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of
functionality.

Legal Terms and Conditions

By using the evaluation board discussed herein (together with any tools, components documentation or support materials, the “Evaluation Board”), you are agreeing to be bound by the terms
and conditions set forth below (“Agreement”) unless you have purchased the Evaluation Board, in which case the Analog Devices Standard Terms and Conditions of Sale shall govern. Do not
use the Evaluation Board until you have read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of the Agreement. This Agreement is made by and
between you (“Customer”) and Analog Devices, Inc. (“ADI”), with its principal place of business at One Analog Way, Wilmington, MA 01887-2356, U.S.A. Subject to the terms and conditions of
the Agreement, ADI hereby grants to Customer a free, limited, personal, temporary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation Board FOR EVALUATION
PURPOSES ONLY. Customer understands and agrees that the Evaluation Board is provided for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation Board for
any other purpose. Furthermore, the license granted is expressly made subject to the following additional limitations: Customer shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or
distribute the Evaluation Board; and (ii) permit any Third Party to access the Evaluation Board. As used herein, the term “Third Party” includes any entity other than ADI, Customer, their employees,
affiliates and in-house consultants. The Evaluation Board is NOT sold to Customer; all rights not expressly granted herein, including ownership of the Evaluation Board, are reserved by ADI.
CONFIDENTIALITY. This Agreement and the Evaluation Board shall all be considered the confidential and proprietary information of ADI. Customer may not disclose or transfer any portion of the
Evaluation Board to any other party for any reason. Upon discontinuation of use of the Evaluation Board or termination of this Agreement, Customer agrees to promptly return the Evaluation Board
to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble, decompile or reverse engineer chips on the Evaluation Board. Customer shall inform ADI of any occurred damages or any
modifications or alterations it makes to the Evaluation Board, including but not limited to soldering or any other activity that affects the material content of the Evaluation Board. Modifications to
the Evaluation Board must comply with applicable law, including but not limited to the RoHS Directive. TERMINATION. ADI may terminate this Agreement at any time upon giving written notice to
Customer. Customer agrees to return to ADI the Evaluation Board at that time. LIMITATION OF LIABILITY. THE EVALUATION BOARD PROVIDED HEREUNDER IS PROVIDED “AS IS” AND ADI
MAKES NO WARRANTIES OR REPRESENTATIONS OF ANY KIND WITH RESPECT TO IT. ADI SPECIFICALLY DISCLAIMS ANY REPRESENTATIONS, ENDORSEMENTS, GUARANTEES, OR
WARRANTIES, EXPRESS OR IMPLIED, RELATED TO THE EVALUATION BOARD INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, TITLE, FITNESS
FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS. IN NO EVENT WILL ADI AND ITS LICENSORS BE LIABLE FOR ANY INCIDENTAL,
SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING FROM CUSTOMER’S POSSESSION OR USE OF THE EVALUATION BOARD, INCLUDING BUT NOT LIMITED TO LOST
PROFITS, DELAY COSTS, LABOR COSTS OR LOSS OF GOODWILL. ADI'S TOTAL LIABILITY FROM ANY AND ALL CAUSES SHALL BE LIMITED TO THE AMOUNT OF ONE HUNDRED US
DOLLARS ($100.00). EXPORT. Customer agrees that it will not directly or indirectly export the Evaluation Board to another country, and that it will comply with all applicable United States federal
laws and regulations relating to exports. GOVERNING LAW. This Agreement shall be governed by and construed in accordance with the substantive laws of the Commonwealth of Massachusetts
(excluding conflict of law rules). Any legal action regarding this Agreement will be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts, and Customer hereby
submits to the personal jurisdiction and venue of such courts. The United Nations Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is expressly
disclaimed. All Analog Devices products contained herein are subject to release and availability.
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