APPLICATION NOTE 7-August-2001

i L
al I Ieo Powering Up /Powering Down Galileo Technology Devices AN-67
with Multiple Power Supplies of Different Voltages

A Division of Marvell™

1. Introduction

In the integrated circuit (IC) industry, emerging technologies enable the manufacture of smaller and smaller devices.
Increasingly common are complex devices with multiple power supplies of different voltages. Galileo Technology manufactures
a number of such devices.

The use of multiple power supplies of different voltages in a single device influences the device’s power up and power down
sequence. This Application Note provides the power up and power down requirements for a system using a Galileo Technology
device with multiple power supplies of different voltages.

In the example in Section 2., three different voltages (3.3V, 2.5V and 1.8V) are supplied to the device. The same guidelines
apply to all Galileo Technology devices with two or more power supplies of different voltages.

2. Internal Structure

The different power supplies entering the device are connected to power rails which cover the entire die. There are diode
clamps between the power rails, as shown in Figure 1.

Figure 1: Protection Diodes Between Power Rails
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Figure 2 illustrates basic diode operation.

Figure 2: Basic Diode Operation
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To prevent high currents from flowing between the power rails, the diodes must not have a forward bias. For this reason a specific power
up/power down sequence must be followed. This sequence is described in Section 3.1.

3. Power Up/ Power Down

3.1 Sequential Power Up/Power Down

Because there are diodes between the power rails, the power supplies must be turned on and off in a specific order. The maximum time
period between adjacent voltages reaching 90% of their value must be kept as low as possible and must never exceed 20 ms
(see Figure 3).

Power Up Sequence

Turn the power supplies ON in the following order:
1. V1 (the highest voltage)

2. V2 (the second highest voltage)

3. V3 (the lowest voltage)

Power Down Sequence

Turn the power supplies OFF in the following order:
1. V3 (the lowest voltage)

2. V2 (the second lowest voltage)

3. V1 (the highest voltage)

Figure 3 and Figure 4 illustrate the sequential power up and power down timing restrictions.

Figure 3: Sequential Power Up Timing Restrictions
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Figure 4: Sequential Power Down Timing Restrictions
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3.2 Simultaneous Power Up/Power Down

The power supplies can also be turned on at the same time. Figure 5 shows the recommended relationship between the voltages as a
function of time, when the power supplies are turned on simultaneously. A higher voltage power supply should always have a higher
voltage than the adjacent lower voltage power supply.

Figure 5: Simultaneous Voltage Power Up Sequence
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4. Power Up Sequence and Device Initialization

Correct power up sequence alone does not ensure correct device initialization. In general, the reset signal (RST_) must be active (low)
until all power supplies have reached their recommended values. If the device datasheet states that reset should be active for at least x
clock cycles, the counting of x cycles starts only after all power supplies have reached their recommended values. See the device
datasheet for the recommended device initialization process.

Copyright © 2001 Marvell CONFIDENTIAL 7-August-2001, Preliminary
MV-S300069 00 Rev.- Document Classification: Proprietary Information Page 3



alileo.

Powering Up /Powering Down Galileo Technology Devices with Multiple Power
: :
Supplies of Different Voltages A Division of Marvell™

Preliminary or Advanced Information

This document provides preliminary or advanced information about the product described. All specifications described herein are based on design goals only. Do not use for final design. Visit Marvell's
web site at www.marvell.com or call 1-866-674-7253 for the latest information on Marvell products.

Disclaimer

No part of this document may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, for any purpose, without the express written per-
mission of Marvell. Marvell retains the right to make changes to this document at any time, without notice. Marvell makes no warranty of any kind, expressed or implied, with regard to any information con-
tained in this document, including, but not limited to, the implied warranties of merchantability or fitness for any particular purpose. Further, Marvell does not warrant the accuracy or completeness of the
information, text, graphics, or other items contained within this document. Marvell makes no commitment either to update or to keep current the information contained in this document. Marvell products are
not designed for use in life-support equipment or applications that would cause a life-threatening situation if any such products failed. Do not use Marvell products in these types of equipment or applications.
The user should contact Marvell to obtain the latest specifications before finalizing a product design.

Marvell assumes no responsibility, either for use of these products or for any infringements of patents and trademarks, or other rights of third parties resulting from its use. No license is granted under any
patents, patent rights, or trademarks of Marvell.This product may include one or more optional functions. The user has the choice of implementing any particular optional function. Should the user choose to
implement any of these optional functions, it is possible that the use could be subject to third party intellectual property rights. Marvell recommends that the user investigate whether third party intellectual
property rights are relevant to the intended use of these products and obtain licenses as appropriate under relevant intellectual property rights.

Marvell comprises Marvell Technology Group Ltd. (MTGL) and its subsidiaries, Marvell International Ltd. (MIL), Marvell Semiconductor, Inc. (MSI), Marvell Asia Pte Ltd. (MAPL), Marvell Japan K.K. (MJKK),
Galileo Technology Ltd. (GTL) and Galileo Technology, Inc. (GTI).
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