
DP83848 - Single 10/100
Mb/s Ethernet Transceiver
Initialization During Power
Down Mode
1.0 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.

National’s 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 resis-
tor, or a combination of logic and a resistor.

This application note 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.

2.0 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.

2.1 Note on Dual Function PWR_DOWN/INT Pin

The PWR DOWN/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 oper-
ate 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 PWRD-
N_INTN pin no longer acts as a power down input.

3.0 Power Down Configuration
Sequence
The PWR_DOWN/INT pin (Pin 7) of the DP83848 is de-
signed 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 set-

ting 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 un-
successful.

3.1 Initialization into Power Down Mode

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

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

or

• Directly driving the PWRDOWN/INT pin to a logic low
level (See Figure 2 or Figure 3).
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FIGURE 1. Initialization Via Pull Down Resistor
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3.0 Power Down Configuration
Sequence (Continued)

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 signalling 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.

3.2 Configuration During Power Down Mode

In Power Down mode, the data path is disabled, i.e. 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 ex-
amples of register configurations.

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

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 opera-
tion 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.

or

• 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.

4.0 Summary
The DP83848 features an externally selectable option to
enable Power Down mode. The device retains register con-
figuration 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 opti-
mized for low power consumption, the DP83848 provides
options for flexible device configuration with minimal system
intervention overhead.
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FIGURE 2. Intitialization Via Tri-state Driver
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FIGURE 3. Initialization Via Driver
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Notes

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves
the right at any time without notice to change said circuitry and specifications.

For the most current product information visit us at www.national.com.

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS
WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL COUNSEL OF NATIONAL SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body, or
(b) support or sustain life, and whose failure to perform when
properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to result
in a significant injury to the user.

2. A critical component is any component of a life support device
or system whose failure to perform can be reasonably
expected to cause the failure of the life support device or
system, or to affect its safety or effectiveness.

BANNED SUBSTANCE COMPLIANCE

National Semiconductor manufactures products and uses packing materials that meet the provisions of the Customer Products
Stewardship Specification (CSP-9-111C2) and the Banned Substances and Materials of Interest Specification (CSP-9-111S2) and contain
no ‘‘Banned Substances’’ as defined in CSP-9-111S2.

Leadfree products are RoHS compliant.

National Semiconductor
Americas Customer
Support Center
Email: new.feedback@nsc.com
Tel: 1-800-272-9959

National Semiconductor
Europe Customer Support Center

Fax: +49 (0) 180-530 85 86
Email: europe.support@nsc.com

Deutsch Tel: +49 (0) 69 9508 6208
English Tel: +44 (0) 870 24 0 2171
Français Tel: +33 (0) 1 41 91 8790

National Semiconductor
Asia Pacific Customer
Support Center
Email: ap.support@nsc.com

National Semiconductor
Japan Customer Support Center
Fax: 81-3-5639-7507
Email: jpn.feedback@nsc.com
Tel: 81-3-5639-7560
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