APPLICATION NOTE AN130

ATMEL SAMAS5D2 Power Solution Using
the ACT88321 PMIC

Abstract

This application note shows Qorvo’s ACT88321 integrated PMIC power solution for the Atmel SAMAS5D2 processor. It also
shows how to convert an existing ACT8865 based design to an ACT88321 based design.

Introduction

The ACT88321 PMIC is an integrated ActiveCiPS™ power management integrated circuit. It powers a wide range of
processors, including solidstate disk drives, video processors, FPGA's, wearables, peripherals, and microcontrollers. It is
highly flexible and can be reconfigured via I°C for multiple applications without the need for PCB changes. The low external
component count and high configurability significantly speeds time to market. The core of the device includes three DC/DC
step down converters using integrated power FETs and two low-dropout regulators (LDOs). Buckl and LDO1 can be
configured as a load switch.

Qorvo has optimized the ACT88321VU112 to support the Atmel SAMA5D2 sequencing and voltage requirements. The
ACT88321 solution provides a smaller, more optimized solution than Qorvo’s existing ACT8865 Atmel power solution. The
ACT88321 is designed in a newer, more advanced silicon process, and provides better performance in a smaller package
than the ACT8865. The ACT88321 offers more configurability, higher output current, and new features such as the
proprietary ACOT (asynchronous constant on-time) control architecture to optimize the load transient response with smaller
output capacitors. The ACT88321 has a smaller output inductor, capacitor, and package, which provides for more compact
designs.

Table 1. ACT88321 and ACT8865 Key Differences

ACT88321 ACT8865
Input voltage range Vin = 2.7V to 5.5V Vin = 2.5V to 5.5V
Power rails 5 (3 Bucks + 2LDOs) 7 (3 Bucks + 4LDOs)
Buckl 4A 1.15A
Buck2 4A 1.15A
Buck3 2A 1.3A
LDO1 390mA 320mA
LDO2 390mA 320mA
LDO4/5(ACT8865) - 320mA
Teonﬂgﬁgz?re 40 to 150°C 40t 125°C
Package 2.2x2.6mm 4x4mm
WLCSP-30 TQFN44-32
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Replacing the ACT8865 with the ACT88321

Replacing the existing ACT8865 solution with the upgraded ACT88321 requires a few simple steps. The device packages
and pinouts are quite different, so this change requires a new PCB layout; however, the outputs and features are similar.
The user just needs to match the ACT88321 outputs to the SAMA5D2 power inputs per Figure 1.

ACT8865 SAMASD2x ACT88321 SAMAS5D2x
18V _ ("ooiooore | o= 18V
(LPDOR/DORZS3/3L) |&‘ — ngmgg?;m
VDDCOREx 4 VVDDCOREX A
1.2v VDDUTMIC , ) 1.2V VDDUTMIC
— VDDHSIC | Buck2 | VDDHSIC
VDDPLLA - VDDPLLA
VDDIODDR VDDIODDR
[LPDDR2/3} /} | (LPDDR2/3) /-
Ve ™
3.3V VDDIOPx 3.3V VDDIOPx
P,
|| VDDISC | Buckl ||ee——)| vDDISC
VDDSDMMC ; ) VDDSDMMC
—
————
—— e LT | v
3.3V | LDO1 ‘ —)
1002 | || VODUTMII — VDDANA
VDDANA VDDAUDIOPLL |
VDDAUDIOPLL P 2.5V P—
Ciwos ) e e I
N — — R

Figure 1. ACT8865 and ACT88321 Power Connections to the Atmel SAMA5D2

Output Voltages and Sequencing

ACT88321VU112 is specifically optimized to power the Atmel SAMA5D2. The output voltages and sequencing are directly
compatible with the SAMA5SD2 processor. The solution is configured for a 5V input voltage.

The following table shows the ACT88321 output voltages, current limit, and switching frequencies. Note that there are two
output volage configurations. This allows the user to select a 1.8V or a 1.5V voltage for the SAMA5D2 VDDIODDR. The
two different voltages are chosen with one of the ACT88321 GPIOs.

Table 2. ACT88321VU112 Voltage and Currents

Rail Output Voltage Output Voltage Current Fsw (kHz)
Configuration 1 (V) | Configuration 2 (V) Limit (A)
Buckl 3.3 3.3 3.8 2250
Buck2 1.2 1.2 3.8 2000
Buck3 1.8 1.5 2.0 2000
LDO1 3.3 n/a 0.4 n/a
LDO2 2.5 n/a 0.4 n/a

Note that Qorvo also supports an Atmel SAMA5D3 solution with the ACT88329VU108. The ACT88329 solution supports a
variable VDDCOREX voltage, while the ACT88321 solution supports a variable VDDIODDR voltage. Both solutions can
support different voltage options for these or any other rails.
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Figure 2 shows the startup and sequencing, which is meets Atmel's SAMA5D2 sequencing requirements.
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Figure 2. ACT88321VU112 Startup

GPIO Functionality

The ACT88321 contains 4 GPIOs. These can each be programmed to several different functions. Refer to the ACT88321
datasheet for more details about the available functionality. The ACT88321VU112 GPIOs, which are designed to support
the ATMEL SAMA5D2 support the following functions.

GPIO2 (pin D2) — Buck3 Voltage Select

GPIO2 is configured as an input to select the Buck3 output voltage. When GPIO2 is H, VSET1 sets Buck3 to 1.5V. When GPIO2 is L,
VSETO sets Buck3 to 1.8V.

GPIO4 (pin C5) — EXT_PG

GPIO4 is configured as an EXT_PG input. When GPIO4 goes high, Buckl turns on with a 1ms delay, then all other outputs
turn on with programmed sequencing. When GPIO4 goes low, the outputs turn off with their programmed 1ms delay
times.LDO2 (VDDFUSE) has a Oms turnoff delay.

GPIO5 (pin D3) — nIRQ

GPIO5 is a standard open drain nIRQ signal.

GPIO7 (pin D1) - RESET

GPIO7 is configured as an open drain, digital output. nRESET gated by Buck2 with a 20ms delay.

I2C Address

The CMI 112 7-bit I2C address is 0x25h. This results in 0x4Ah for a write address and 0x4Bh for a read address.
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ACT88321VU112 Reference Schematic

The following schematic shows the general ACT88321 schematic. Note that all functions are integrated, and that the user only needs to
add the power supply’s external capacitors and inductors.
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Figure 3. ACT88321 Reference Schematic

Referenced Documents

The reference documents below take precedence over the contents of this application note and should always be consulted for the
latest information.

ACT88321 Data Sheet
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Contact Information
For the latest specifications, additional product information, worldwide sales and distribution locations:

Web: www.gorvo.com
Tel: 1-844-890-8163

Email: customer.support@gorvo.com

Important Notice

The information contained in this Data Sheet and any associated documents (“Data Sheet Information”) is believed to be reliable;
however, Qorvo makes no warranties regarding the Data Sheet Information and assumes no responsibility or liability whatsoever for the
use of said information. All Data Sheet Information is subject to change without notice. Customers should obtain and verify the latest
relevant Data Sheet Information before placing orders for Qorvo® products. Data Sheet Information or the use thereof does not grant,
explicitly, implicitly or otherwise any rights or licenses to any third party with respect to patents or any other intellectual property whether
with regard to such Data Sheet Information itself or anything described by such information.

DATA SHEET INFORMATION DOES NOT CONSTITUTE A WARRANTY WITH RESPECT TO THE PRODUCTS DESCRIBED
HEREIN, AND QORVO HEREBY DISCLAIMS ANY AND ALL WARRANTIES WITH RESPECT TO SUCH PRODUCTS WHETHER
EXPRESS OR IMPLIED BY LAW, COURSE OF DEALING, COURSE OF PERFORMANCE, USAGE OF TRADE OR OTHERWISE,
INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Without limiting
the generality of the foregoing, Qorvo® products are not warranted or authorized for use as critical components in medical, life-saving,
or life-sustaining applications, or other applications where a failure would reasonably be expected to cause severe personal injury or
death. Applications described in the Data Sheet Information are for illustrative purposes only. Customers are responsible for validating
that a particular product described in the Data Sheet Information is suitable for use in a particular application.

© 2020 Qorvo US, Inc. All rights reserved. This document is subject to copyright laws in various jurisdictions worldwide and may not be
reproduced or distributed, in whole or in part, without the express written consent of Qorvo US, Inc. | QORVO® is a registered
trademark of Qorvo US, Inc.
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