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Notice

THIS DOCUMENT AND THE INFORMATION FURNISHED IN THIS DOCUMENT ARE PROVIDED "AS IS" WITHOUT ANY WARRANTY.
MARVELL AND ITS AFFILIATES EXPRESSLY DISCLAIM AND MAKE NO WARRANTIES OR GUARANTEES REGARDING THE PRODUCT,
WHETHER EXPRESS, ORAL, IMPLIED, STATUTORY, ARISING BY OPERATION OF LAW, OR AS A RESULT OF USAGE OF TRADE, COURSE
OF DEALING, OR COURSE OF PERFORMANCE, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NON-INFRINGEMENT.

This document, including any software or firmware referenced in this document, is owned by Marvell or Marvell's licensors, and is protected by
intellectual property laws. No license, express or implied, to any Marvell intellectual property rights is granted by this document. Marvell products are
not authorized for use as critical components in medical devices, military systems, life or critical support devices, or related systems. Marvell is not
liable, in whole or in part, and the user will indemnify and hold Marvell harmless for any claim, damage, or other liability related to any such use of
Marvell products. Marvell retains the right to make changes to this document at any time, without notice.

Notice to Government Users

This document contains information that is proprietary and confidential to Marvell that shall not be disclosed by the recipient to third parties, or
duplicated or used in whole or in part for any purpose other than the recipient's use of Marvell products. Any other use in whole or in part of this
information without the express written permission of Marvell is prohibited. Release of this information is also prohibited under the Trade Secrets Act,
18 U.S. Code § 1905, and by the Procurement Integrity Act, 41 U.S.C. 2102, if applicable.

Export Control

The user or recipient of this document acknowledges that the information included in this document may be subject to laws including, but not limited
to, U.S. export control laws and regulations regarding the export, re-export, transfer, diversion, or release of such information. The user or recipient
must comply with all applicable laws and regulations at all times. These laws and regulations include restrictions on prohibited destinations, end
users, and end uses.

Patents/Trademarks

Products identified in this document may be covered by one or more Marvell patents and/or patent applications. Marvell assumes no responsibility
for the consequences of use of such information or for any infringement of patents or other rights of third parties that may result from its use. You
may not use or facilitate the use of this document in connection with any infringement or other legal analysis concerning the Marvell products
disclosed herein. Marvell and the Marvell logo are registered trademarks of Marvell or its affiliates. Please visit www.marvell.com for a complete list
of Marvell trademarks and any guidelines for use of such trademarks. Other names and brands may be claimed as the property of others.

Copyright © 2021. Marvell and/or its affiliates. All rights reserved.
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1. Overview

The Marvell Alaska 88E1510 and 88E1518 devices are physical layer devices containing a single
10/100/1000 Gigabit Ethernet transceiver. The transceiver implements the Ethernet physical layer portion
of the 1000BASE-T, 100BASE-T, and 10BASE-T standards.

2. Features

e 10/100/1000BASE-T IEEE 802.3 compliant

e Supports RGMII host interfaces

e  Supports Copper (10/100/1000M) Line interfaces

e  Supports Four RGMII timing modes including integrated delays
e Supports LVCMOS I/0O Standards on the RGMII interface

e Integrated MDI interface termination resistors that eliminate passive components
e Integrated switching Voltage regulators

e Energy Efficient Ethernet (EEE) — IEEE 802.3az-2010 compliant
e |EEE 1588 V2 Time Stamping support

e Synchronous Ethernet (Synck) Clock recovery

e Three Loopback modes for diagnostics

e Downshift mode for two-pair cable installations

o Fully integrated digital adaptive equalizers, echo cancellers, and crosstalk cancellers
e Auto MDI/MDIX crossover at all speeds of operation

e Automatic polarity correction

e |EEE 802.3 compliant Auto-negotiation

e MDC/MDIO Management interface

e CRC checker, packet counter

e Packet generation

e Wake-on-Lan (WOL) event detection

e Advanced Virtual Cable Tester (VCT)

e Auto-calibration of MAC interface outputs

e Integrated Temperature sensor
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3. Modes of Operation
The 88E1510/88E1518 device supports only RGMII to copper (10/100/1000BASE-T) mode.

4. Configuring the device
4.1 Hardware Strapping

After the de-assertion of RESETn, the device will be configured through CONFIG pin. This pin is used to
configure 2 bits, per the bit mapping provided in Table 1.

Table 1: Two-bit Mapping

Pin Bit 1,0
VSS 00
LED[O] 01
LED[1] 10
LED[2] Unused
VDDO 11

The 2 bits for the CONFIG pin are mapped as shown in Table 2.

Table 2: Configuration Mapping

Pin CONFIG CONFIG Value Assignment
Bit 1 Bit 0
PHYAD[O] =0
CONFIG 0 0 VDDO_LEVEL =
3.3v/1.8V
PHYAD[O] =1
CONFIG 1 1 VDDO_LEVEL =
3.3v/1.8V
PHYAD[0] = 0
CONFIG 1 0 VDDO_LEVEL =
2.5v/1.8V
PHYAD[0] = 1
CONFIG 0 1 VDDO_LEVEL =
2.5Vv/1.8V

Note: For 88E1518, VDDO_LEVEL is fixed at 1.8V, hence the bit mapping for VDDO_LEVEL is ignored

At HardwareReset/Power up the device comes up in RGMII to Copper.
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4.2

Default Jumper Settings

The 88E1510/88E1518 Demo Board should contain the following list of jumpers. These are the default
settings from the factory and should not be changed unless instructed to do so. Please contact Marvell for
more details.

Default Jumper setting are also specified in the schematic.

The following jumpers should be “IN”:

JP12 JP14 JP25 JP26 JP27 JP29 JP30 JP31 JP32 JP33 JP37 JP39 JP40 JP41 JP42 JP43
JP44 JP45 JP46 JP49 JP50 JP51 JP52

For JP23, install: UL_RX_CLK, RX_CTRL, RX0, RX1, RX2, RX3.
For JP24, install: UL_TX_CLK, TX_CTRL, TXO0, TX1, TX2, TX3.

Table 3: Jumper Settings

Jumper 1-2 2-3 3-4 5-6 7-8 9-10 11-12
JP2 X
JP3 X X
JP11 X
JP13 X
JP23 X X X X X X
JP24 X X X X X X

The following jumpers should be “OUT”:
JP4, JP5, JP36, JP38, JP47 JP48, JP53, JP55

Reference Clocks

This PHY accepts 25 MHz Crystal reference to the XTAL_IN & XTAL_OUT pins and oscillator input to
the XTAL_IN pin.
The reference clock must be 25 MHz+/- 50ppm tolerance.

NOTE: The XTAL_IN pin is not 2.5V/3.3V tolerant. Use level shifters to convert a 2.5V/3.3V clock source
to 1.8V clock.
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Figure 1: XTAL_IN/OUT pin connections to crystal & Oscillator

6. Power supplies
The device has built in switch cap regulator to support single rail operation from a 3.3V source. These
internal regulators generate 1.8V & 1.0V. If the internal regulators are not used then external 1.8V and
1.0V supply are needed.
The VDDO supply can run at 2.5V or 3.3V for the 88E1510 and 1.8V for 88E1518.
When internal regulators are used both 1.0V and 1.8V regulators must be used, supply 1.0V internally

and 1.8V externally ( or vice versa) is not supported.

6.1 Internal regulator selection
The internal regulators can be enabled by connecting REGCAP1 & REGCAP?2 pins to each other via a
220nF capacitor. The AYDD18 OUT and DVDD_OUT will output the 1.8V and 1.0V required for the
PHY.
NOTE: The regulator outputs must not be used to power other devices.
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Figure 2: 88E1510/88E1518 Internal Regulator Connections

7. Bringing up the device

7.1 Hardware requirements

o Verify all the supplies are ramped up and stable following the datasheet RESETn timing. The supply
noise must be <50mVp-p.

o Ensure the reference clock is toggling and stable (no excessive jitter).

e De-assert the RESET_n. Follow the reset timing requirement provided in datasheet.

7.2 Software requirements

e Ensure the MDC/MDIO interface Clause-22 protocol is implemented correctly.

e After the device powers up, the PHY registers should be accessible

e Marvell provides an API function call for this part, which can be incorporated into the customer’s
software. These API’s can be used to configure the PHY via software.
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7.3 MDIO Register Description

IEEE defines only a 32 register address space for the PHY. In order to extend the available register
address space, a paging mechanism is used. Register 22 [7:0] are used to specify the page. There is no
paging for Register 22.

In this document, short hand is used to specify the registers take the form register_page.bit:bit ,
register_page.bit, register.bit:bit or register.bit

Example:

Register 17 page 0 bit 15 to 14 is specified as 17_0.15:14
Register 17 page 0 bit 10 is specified as 17_0.10
Register 20 bit 15 is preseneted as 20.15

8. Sample Applications
8.1 RGMII to copper

The device by default comes up in RGMII to Copper.

System
|ﬂtel‘face h]eduﬂ Type
10/100/1000 Mbps | .- RGMII | Alaska® 88E1510/88E1518 [ | L - 10BASE-T
Ethernet MAC | ¢ g PHY Device | Magnetics = R4S 1 505a5ETX
- 1000BASE-T

Figure 3: RGMII to Copper Device Application

Use the following register writes to change the mode:
Write Reg 22 = 0x12 /I Change the page to 18 (hex 0x12)
Write Reg 20.2:0 = “000” // Go to “RGMII to Copper” mode
Write Reg 20.15=1 /I Soft-reset for the Mode change to take effect.
Write Reg 22 = 0x00

8.1.1 Setting RGMII Delays

RGMII interface by spec needs the clock delayed with respect to the data to ensure correct sampling of
the data. This PHY can incorporate the delay internally on both TX & RX by setting few registers.
Depending on the customers application they can enable the delays in the PHY, in the MAC or on the
trace. By default the RGMII delays are enabled in the PHY. To change the delay settings use the
following register writes below.

Write Reg 22 = 0x2
Write Reg 21 = xxxx xxxXx Xx00x xxxx // Bit 5 = Rx timing control; Bit 4 = Tx timing control
Write Reg 0 = 0x9140

Document Classification: Public CONFIDENTIAL Doc. No. TD-000008 Rev. 02
Revision: May 18, 2021 Page 9 Copyright © 2021 Marvell



Marvell® Alaska® 88E1510/88E1518 Getting Started Guide

Iﬂ' MARVELL Suice

»| moc/mMDID MAC
& FE T T T TS
RGMII Clock RGMII Data [D0:3]
¥4 w1y Ty x5 7
>

MBC/MDIO g8F1510/1518

| | Cu Interface
A
Cat5 Cable
-
| | Cu Interface

Traffic Generator

Figure 4: Block diagram showing RGMII to Copper on 88E1510/88E1518

8.1.2 Testing

e Ensure the RGMII interface is properly connected to the MAC with RGMII delays enabled.
e Connect the copper port to Traffic generator.
e Make sure the copper link comes up in the PHY
o Check Link status
= Read Reg 17_0.10 /I bit 10 provides real time link status
» Read Reg 17_0.15:14 // these bits provide Link speed
e Once the Copper link is established, send traffic from traffic Generator and see if the MAC received
the packets.
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o the world’s leading technology companies for 25 years, we move, store, process and secure the world’s data with semiconductor solutions designed for our customers’ current
needs and future ambitions. Through a process of deep collaboration and transparency, we're ultimately changing the way tomorrow’s enterprise, cloud, automotive, and carrier
architectures transform—for the better.
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