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AN-1402 DP83848 - Single 10/100 Mb/s Ethernet
Transceiver Initialization During Power Down Mode

ABSTRACT

This application report details the procedure to put the device into Power Down mode during initialization,
configure the registers of the device to the desired mode, and then exit Power Down.
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Introduction

Certain systems or applications require the Ethernet network connection be held in a disconnected state
or a Power Down mode until the rest of the system is powered up, initialized and ready to accept network
traffic. This requirement is in addition to the ability to power down from a normal powered up operating
mode.

Texas Instruments DP83848 10/100 Mb/s single port Physical Layer device is designed with an option to
support initialization during a Power Down mode at system power up. This option can be implemented
using external logic, an external resistor, or a combination of logic and a resistor.

Power Down Mode Functionality

During Power Down mode, the DP83848 core functions are disabled. This includes the line driver, the
receiver and the MII/RMII interface. Management entities can still access the internal registers through the
MDIO when the device is in this Power Down mode. Upon entering and exiting Power Down mode, the
registers will preserve their configuration.

Note on Dual Function PWR_DOWN/INT Pin

The PWR DOWNY/INT pin is a dual function pin. By default, the pin acts as an active low power down
input. When configured via register access, the pin can alternately operate as an active low interrupt
output. In this case, interrupts are asynchronously indicated by asserting the interrupt pin.

To configure interrupts, the user must set the INTEN bit (MICR bit 0) to configure the PWRDN_INTN pin
as an active low interrupt pin. When interrupts are enabled, the PWRDN_INTN pin no longer acts as a
power down input.

Power Down Configuration Sequence

The PWR_DOWN/INT pin (Pin 7) of the DP83848 is designed with an internal weak pull up. By default,
this pin functions as a power down input.

During normal operation or upon initial power up, the DP83848 can be put in Power Down mode by
asserting the PWR_DOWN/INT pin (Pin 7) low. This is equivalent to setting bit 11 (Power Down mode) in
the Basic Mode Control Register, BMCR (0x00h). In this mode, the PHY is disabled, but still supports
reads and writes to the registers.

Note that the status reflected in the BMCR power down bit is an OR function of the value written via MDIO
access and the value asserted via the PWR_DOWN/INT pin. If the PWR_DOWN/INT pin is asserted low,
attempts to clear the BMCR power down bit through MDIO accesses will be unsuccessful.

Initialization into Power Down Mode

The PWR_DOWN/INT pin can be asserted to a low state by one of two methods:

e Using an external pull-down resistor (See Figure 1).

» Directly driving the PWRDOWN/INT pin to a logic low level (See Figure 2 or Figure 3).
Note that using an external resistor (Figure 1) or using a logic driver (Figure 3) prevents the

PWR_DOWN/INT pin from normal interrupt operation. When configured as an interrupt with one of these
connections, the pin would be pulled down or driven low, effectively signaling an interrupt.

Using a tri-state driver and a pull up resistor (Figure 2), interrupt capability can be maintained. However,
during the time that the device is held in a power down state via the tri-state driver, the system would have
to ignore the interrupt signal from the device.

Configuration During Power Down Mode

In Power Down mode, the data path is disabled, that is, no signals are driven onto the MII/RMII or the
TPTD+/- and TPRD+/- pairs. The device registers can still be configured. Link speed, LED options and
interrupt settings are all examples of register configurations.

The DP83848 retains the user selected configuration data upon powering up to a normal operating mode.
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PWR_DOWN/INT

Figure 1. Initialization Via Pull Down Resistor

Vvdd

2.2kQ

PWR_DOWN/INT pd

Figure 2. Intitialization Via Tri-state Driver

PWR_DOWN/INT 1
\I

Figure 3. Initialization Via Driver

3.3 Exit from Power Down Mode

After the device is configured as desired, the device can be brought out of the Power Down mode into the
normal operation in one of two ways:

« If Power Down Mode was established by asserting the PWR_DOWN/INT pin low via an external
control signal, the signal can simply be driven high or tri-stated.

» If Power Down Mode was established using a pull-down resistor, normal operating mode is achieved
via the dual functionality of the pin. In this case, the user must set the INT_OE bit in the MII Interrupt
Control Register, MICR (0x11). This will enable the pin as an interrupt output, thus disabling the power
down input and allowing the device to enter a normal operating mode. Note that the pin should not be
utilized as a system interrupt in this case as the pull-down resistor would effectively signal a constant

interrupt.
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4 Summary

The DP83848 features an externally selectable option to enable Power Down mode. The device retains
register configuration while transitioning between power down mode and normal operation mode.

For systems or applications that are power conscious, the DP83848 is a perfect fit. In addition to an
architecture optimized for low power consumption, the DP83848 provides options for flexible device
configuration with minimal system intervention overhead.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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