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ABSTRACT
This document details the voltage, current, and sequencing requirements for the
i.MX31 and shows how to power it using the TPS650240.

1 Original Supply Power-Up/Power-Down Requirements and Restrictions

As noted in the i.MX31 data sheet, any i.MX31 board design must comply with the power-up and
power-down sequence guidelines in the following discussion in order to ensure reliable operation of the
device. Any deviation from the sequence in the following discussion may lead to excessive current during
the power-up phase, prevent the device from booting, or may cause irreversible damage to the processor.

1.1 Powering Up

The Power on Reset pin (POR) must be kept asserted (low) throughout the power-up sequence. Power-up
logic must ensure that all power sources reach their target values prior to the release of the POR pin. The
shows the power-up sequence for silicon Revision 2.0.

The stages need to be performed in the order shown. However, within each stage, supplies can be
powered up in any order. Note the restrictions within each stage.

Freescale is a trademark of Freescale Semiconductor, Inc..
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Group 3

Hold /POR Asserted

Group 1 v

1

QVCC, QvCC1, QvCC4
Group 2 v

1,2
10QVDD, NVCC1, NVCC3-10

¢ v

1,3
NVCC2, NVCC21, NVCC22 |

¢ Group 3

1,3
FVCC, MVCC, SVCC, uUvcCC

Release /POR

(1) The board's design must ensure that supplies reach a 90% level before transition to the next state, using a

power management IC or other means.

(2) The NVCCL1 supply must not precede I0QVDD by more than 0.2 V until IOQVDD has reached 1.5 V. If
I0QVDD is powered up first, there are no restrictions.
(3) The parallel paths in the flow indicate that supply group NVCC2, NVCC21, and NVCC22, and supply group
FVCC, MVCC, SVCC, and UVCC ramp-ups are independent.

1.2 Powering Down

Figure 1. Power-Up Sequence

For silicon revisions beginning with Revision 2.0, the power-down sequence has no special requirements.

1.3 Measurements for Power Up of the i.MX31P

Measurements were made on the development board in order to analyze the power-up sequencing
required for the i.MX31. The signals that needed to be measured were short listed.

GROUP 1 GROUP 2
QvCcC QvCcC 10QVDD 1.8V_NVCC10
QvCC1 QVCC_ARM NVCC1 1.8V_NVCC1
QVCC4 QVCC_L2 NVCC3? NVCC3
GROUP 3 NvCC42 NVCC4
NVCC2 1.4V_DDR NVCC5? 2.7V_NVCC5/NVCCS8
NVCC21 1.4vV_DDR NVCC6? 2.7V_NVCC6/NVCC9
NVCC22 1.4V_DDR NVCC7? 1.8V_NVCC7
FvCC VCC_VDIG NvCC8? 2.7V_NVCC5/NVCCS8
MVCC VCC_VDIG NVCC9? 2.7V_NVCC6/NVCC9
SvCC VCC_VDIG NVCC10? 1.8V_NVCC10
uvCccC VCC_VDIG
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Original Supply Power-Up/Power-Down Requirements and Restrictions

The following results were obtained for the power up of the i.MX31 processor using the MC13783 Power
Management and Audio Component.

shows the timing diagram for all the relevant power-up signals.
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Figure 2. Power-Up of the i.MX31 Processor Timing Diagram
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Original Supply Power-Up/Power-Down Requirements and Restrictions
1.4 TI Solution for the i.MX31 Power-Up Sequence Using TPS650240

shows the proposed schematic for powering up the Freescale™ processor using TPS650240
power management integrated circuit (IC).
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Figure 3. Proposed Schematic for i.MX31 Powering Using TPS650240

The EVM was soldered according to the following schematic, and measurements were made in order to
analyze the TPS650240 output voltages and sequencing.
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Signal analysis showed the following results for sequencing:
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Summary

2 Summary

The TPS650240 devices provide voltages 1.5V, 1.4V, and 2.7 V for various signals in Groups 1, 2, and 3
of the sequencing scheme necessary for the powering up the i.MX31 multimedia application processor.

Step-down converter DCDC3 is enabled first to provide a 1.5-V signal for QVCC, QVCC1, and QVCC 4 as
shown in Eigure 3.

The output of DCDC3 also enables the LDOs, VLDO1 and VLDOZ2. It also simultaneously enables the
step-down converter DCDC1. IOQVDD, NVCC1-10 are then triggered. The necessary output levels are
achieved using different resistor values.

The output of DCDC1 enables DCDC2 and the external LDO, simultaneously. Thus, as required, NVCC2,
NVCC21, NVCC22, FVCC, SVCC, MVCC, and UVCC are all triggered in the end.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy
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