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AM3517/05 Power Reference Design 3.6-V to 6.3-V Input,
High-Efficiency, Integrated 5-Output PMIC

This design was created to help those designers desiring an optimized and highly integrated power
management solution for the AM3517 and AM3505 processors. Using a power management integrated
circuit (PMIC) to power your processor can greatly reduce the number of components and overall size of
your design.

1 Introduction

The input voltage range of these designs is 3.6 V to 6.3 V, which allows for operation using a dc, USB, or
Li-ion battery input. The TPS650732 has three dc/dc step-down converters, two LDOs, battery charger,
touch screen Interface, and a white LED boost converter.

The AM3505 and AM3517 processors can be operated with VDDSHV configured for 3.3-V operation as
well as for 1.8-V operation. Depending on the user's design, different requirements (options) are available
for power-up sequencing. See the AM3505 and AM3517 data manual for details.

This document proposes one power solution each for 3.3-V operation and for 1.8-V operation based on
the TPS650732.

2 TPS650732-Based Design Features
• 3.6-V to 6.3-V Input Voltage Range
• Charger/Power Path Management:

– 2-A Output Current on the Power Path
– Linear Charger; 1.5-A Maximum Charge Current
– 100-mA/500-mA/800-mA/1300-mA Current Limit From USB Input
– Thermal Regulation, Safety Timers
– Temperature Sense Input

• Three Step-Down Converters:

– 2.25-MHz, Fixed-Frequency Operation for Small Component Size
– Power Save Mode at Light Load Current
– Typical 19 µA Quiescent per Converter
– 100% Duty Cycle for Lowest Dropout

• Two LDOs (200-mA Output Current Each)

– Fixed-Output Voltage
– Dynamic Voltage Scaling on LDO2
– 20-µA Quiescent Current

• WLED Boost Converter:

– Internal Dimming Using I2C
– Up to 2 × 10 LEDs
– Up to 25 mA per String With Internal Current Sink

• I2C Interface
• 10-Bit A/D Converter
• Touch Screen Interface
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3 Power Requirements

The power requirements for the AM3517/05 devices are listed in Table 1.

For more information and other reference designs, visit www.ti.com/processorpower.

Table 1. AM3517/05 Power Requirements

Voltage (1) Imax Sequencing TimingPin Name Tolerance Comments(V) (mA) Order Delay

Core VDD_CORE 1.2 1500 ±3% 4 24-mV ripple (pk-pk) at any frequency

VDDS 1.8 V 400 ±5% 1 50-mV ripple (pk-pk)

VDDSHV 3.3 / 1.8 600 ±5% 2
May be combined with VDDSVDDS_SRAM_CORE_BG,
if 1.8 V is usedVDDS_SRAM_MPU, 1.8 V 200 ±5% 3

VDDSOSC
—

VDDS_DPLL_PER_CORE , 1.8 50 ±5% 5VDDS_DPLL_MPU_USBHOST

VDDA_DAC:
VDDA1P8V_USBPHY, ● 0 -100 kHz < 30 mVp-p1.8 115 ±5% 6VDDA_DAC ● > 100 kHz Decreases 20 dB/dec.

Ex: at 1 MHz the max is 3 mVp-p.

VDDA3P3V_USBPHY 3.3 10 ±5% 6

(1) For 1.8-V operation, VDDS18, VDDS_SRAM_CORE_BG, VDDS_SRAM_MPU, VDDSOSC, and VDDSHV can be grouped and
powered up together
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3.1 3.3-V Operation and Sequencing

Figure 1. Powering AM3505/17 Using TPS650732 DCDC2 Used for VDDSHV = 3.3 V
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Figure 2. Timing With TPS650732 for AM3505/17 DCDC2 Used for VDDSHV = 3.3 V
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3.2 1.8-V Operation and Sequencing

Figure 3. Powering AM3505/17 Using TPS650732 DCDC2 Used for VDDSHV = 1.8 V
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Figure 4. Timing With TPS650732 for AM3505/17 DCDC2 Used for VDDSHV = 1.8 V
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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.

TI 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 TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI 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 TI intellectual property right relating to any combination, machine, or process in which TI 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 TI under the patents or other intellectual property of TI.

Reproduction of TI information in TI 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. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI products or services with statements different from or beyond the parameters stated by TI 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. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI 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 TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI 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.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI 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 amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions www.ti.com/lprf Video and Imaging www.ti.com/video

Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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