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Advanced PMU for Microcontrollers and Solid State Drive Applications

BENEFITS and FEATURES

e Wide input voltage range
o Vin=27V to 5.5V

Complete integrated power solution
o One 4A DC/DC Step-Down (Buck)
Regulator
o Three 2.5A DC/DC Step-Down
(Buck) Regulators
o One 800mA LDO
o Two 200mA LDOs
e Space Savings
o Fully integrated
o High Fsw =2.25MHz or 1.125MHz
o Integrated sequencing

e Easy system level design
o Configurable sequencing
o Seamless sequencing with external

supplies
e Buck 1 Bypass Mode for 3.3V system level
compliance

e Highly configurable
o uP interface for status reporting
and controllability
o Programmable Reset and Power
Good GPIO’s

o Flexible Sequencing Options
® |I2C Interface — 1MHz

APPLICATIONS

« Computer Vision

» Microcontroller Applications
 Solid-State Drives

« FPGA

« Video Processor

GENERAL DESCRIPTION

The ACT88430 PMIC is an integrated ActivePMU
power management unit. It is designed to power a wide
range of processors, including video processors,
FPGA's, peripherals, microcontrollers, and solid-state
drive applications. It is highly flexible and can be recon-
figured via I2C for multiple applications without the need
for PCB changes. The low external component count
and high configurability significantly speeds time to mar-
ket. Examples of configurable options include output
voltage, startup time, slew rate, system level sequenc-
ing, switching frequency, sleep modes, operating
modes etc. ACT88430 is programmed at the factory
with default configuration. These settings can be opti-
mized for a specific design through the I2C interface.
The ACT88430 comes in several default configuration.
Contact the factory for specific default configurations.

The core of the device includes four DC/DC step down
converters using integrated power FETs, three low-
dropout regulators (LDOs), and an optional load switch.
Each DC/DC regulator switches at 2.25MHz, requiring
only three small components for operation. The LDOs
only require small ceramic capacitors. All are highly
configurable via the I2C interface.

The ACT88430 PMIC is available in a 5 x 5 mm 40 pin
QFN package.
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Typical Application Diagram
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FUNCTIONAL BLOCK DIAGRAM
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ORDERING INFORMATION

PART NUMBER Vout1 Vour2 Vours Voura Vipo1 Vipboz | Vipos | Device ID Package
0x7Dh

ACT88430QJ101-T 0.95v 0.95V 0.95V 1.2V 1.8V 1.8V 2.5V 0x01h 5x5 40 pin

ACT88430QJ102-T 0.74V 0.88V 1.8V 1.2V 0.9V 1.2V 2.5V 0x00h 5x5 40 pin

ACT88430QJxxx-T

Product Number |—

Package Code

Pin Count Ii
CMI Option |———
Tape and Reel |7

Note 1: Standard product options are identified in this table. Contact factory for custom options, minimum order quantity required.

Note 2: All Active-Semi components are RoHS Compliant and with Pb-free plating unless specified differently. The term Pb-free means semiconductor
products that are in compliance with current RoHS (Restriction of Hazardous Substances) standards.

Note 3: Package Code designator “Q” represents QFN
Note 4: Pin Count designator “J” represents 40 pins
Note 5: “xxx” represents the CMI (Code Matrix Index) option The CMI identifies the IC’s default register settings.
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PIN CONFIGURATION - QFN
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Figure 1: Pin Configuration — Top View — QFN55-40
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PIN DESCRIPTIONS

PIN NAME DESCRIPTION
1 IRQ Interrupt IRQ Open Drain Output indicates a fault occurred.
2,3 PGND1 Dedicated Power Ground for BUCK1 Regulator.
4 POK Power OK Open Drain Output, indicates Overvoltage or Undervoltage on VIN input supply.
5 PGND2 Dedicated Power Ground for Buck 2 Regulator.
6 SW_B2 Switch Pin for BUCK2 Regulator.
7 VIN_B2 Dedicated VIN power input for BUCK2 Regulator.
8 FB_B2 Feedback for BUCK2 Regulator. Connect to the BUCK2 output.
9 OUT_LDO1 Output for LDO1 Regulator (Leave unconnected if LDO1 is not used and disabled).
10 VIN_LDO1 Dedicated VIN power input for LDO1 Regulator.
1 nRESET_AUX2 A configurable auxiliary reset signal. Open Drain Output (configurable as an input).
12 nRESET_AUX1 A configurable auxiliary reset signal. Open Drain Output (configurable as an input).
13 SCL 12C Clock Input.
14 nRESET nRESET Open Drain Output. This pin is configurable.
15 SDA I2C Data Input and Output.
16 AGND Analog Ground.
17 PWREN Power Enable Digital Input. This pin is configurable.
18 EXT_EN External Regulator Enable Push-Pull Digital Output.
19 EXT_PG External Power Good Digital Input. This pin is configurable.
20 VIO_IN Digital Input Reference Voltage Input. Connect a 0.1uF ceramic capacitor between VIN_IN and AGND
21 OUT_LDO2 Output for LDO2 Regulator (Leave unconnected if LDO2 is not used and disabled).
22 VIN_LDO23 Dedicated VIN power input for LDO2 and LDO3 Regulator.
23 OUT_LDO3 Output for LDO3 Regulator (Leave unconnected if LDO3 is not used and disabled).
24 FB_B3 Feedback for BUCK3 Regulator. Connect to the BUCK3 output.
25 VIN_B3 Dedicated VIN power input for BUCK3 Regulator.
26 SW_B3 Switch Pin for BUCK3 Regulator.
27 PGND3 Dedicated Power Ground for BUCK3 Regulator.
28 PGND4 Dedicated Power Ground for BUCK4 Regulator.
29 FB_B4 Feedback for BUCK4 Regulator. Connect to the BUCK4 output.
30 MODE Configuration input pin. This pin is read at power up to configure BUCK1.
31 SW_B4 Switch Pin for BUCK4 Regulator.
32 VIN_B4 Dedicated VIN power input for BUCK4 Regulator.
33 GPIO Configurable General purpose input/open drain output.
34 PG Power Good Output. This pin is configurable. Open Drain Output.
35 FB_B1 Feedback for BUCK1 Regulator. Connect to the BUCK1 output.
36 VIN Analog Input supply monitored by POK thresholds.
37,38 VIN_B1 Dedicated VIN power input for BUCK1 Regulator.
39,40 SW_B1 Switch pin for BUCK1 Regulator.
Exposed Pad Tie to Ground Plane for best performance
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ABSOLUTE MAXIMUM RATINGS

PARAMETER VALUE UNIT
All'l/O and Power pins except PGND_B1, PGND_B2, PGND_B3, PGND_B4, GND -0.3t0 6 \%
Grounds: Any PGND referenced to GND -0.3t0 +0.3 \%
SW_Bx to PGNDx -0.3to VIN + 1 \%
FB_Bx to PGNDx -0.3to VIN +0.3 \%
OUT_LDOx to PGNDx -0.3to VINx + 0.3 \
EXT_PG -0.3to VIN+0.3 \
EXT_EN -0.3to VIO_IN +0.3 \Y
SW1 HBM ESD (Note 2) -2t01.6 kV
Junction to Ambient Thermal Resistance, QFN (Note3) 26 °C/W
Operating Junction Temperature -40 to 125 °C
Storage Temperature -55 to 150 °C

Note1: Do not exceed these limits to prevent damage to the device. Exposure to absolute maximum rating conditions for long periods may affect
device reliability.

Note2: All other pins meet +/- 2kV HBM ESD

Note3: Measured on Active-Semi Evaluation Kit

RECOMMENDED OPERATING CONDITIONS

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VIN, VIN_B1, VIN_B2, VIN_B3, VIN_B4, VIN_LDO1,

VIN_LDO23 2.7 5.5 \Y

VIO_IN 1.62 55 v

VIN_LDO1 2.4 5.5

VIN_LDO23 1.62 55 Vv

Average lifetime operating current. QFN. (Note 1) SW_B2,SW_B3,SW_B4 1.6 A
SW_B1 32

Operating Junction Temperature 40 125 °C

Note1: This temperature range is used for lifetime reliability testing.

Innovative Power™ www.active-semi.com
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DIGITAL I/O ELECTRICAL CHARACTERISTICS

(VIN_IO = 1.8V, Ta = 25°C, unless otherwise specified.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
PWREN, EXT_PG Input Low VIN_IO = 1.8V 0.4 \Y
PWREN, EXT_PG Input High VIN_IO = 1.8V 1.25 \%
PWREN, EXT_PG Input Low VIN_IO = 3.3V 1.0 \Y
PWREN, EXT_PG Input High VIN_I0 = 3.3V 2.3 \Y;
70K 10 TRESET. IRESET VKT RS |oupur sy -
7O 0 SRESET IRESETAV.IRE: |1, g o35 | v
EXT_EN Output Low loL = 1mA 0.35 \%
EXT_EN Output High lon = 1TmA V'%L.N' v
MODE, GPIO Input Low Vvin = 3.3V 1.0 \%
MODE, GPIO Input High Vvin = 3.3V 2.3 Vv
MODE, GPIO Input Low Vvin = 5.0V 1.5 \%
MODE, GPIO Input High Vvin = 5.0V 3.5 \%
EXT_PG, MODE Deglitch Time 10 us
PWREN Deglitch Time 2 us
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SYSTEM CONTROL ELECTRICAL CHARACTERISTICS

(VIN_IO = 1.8V, Ta = 25°C, unless otherwise specified.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Supply Inputs Voltage Range:

VIN_B1 referenced to PGND_B1

VIN_B2 referenced to PGND_B2 2.7 5.5 Vv

VIN_B3 referenced to PGND_B3

VIN_B4 referenced to PGND_B4

VIN_LDO1 referenced to AGND 24 55 Vv

VIN_LDO2 referenced to AGND

VIN_LDO3 referenced to AGND 1.62 55 v
VIN_LVL=0 2.6 2.7 2.8 \Y

UVLO Threshold Falling (Note 1) VIN_LVL=1, VIN_FULL_RANGE =0 3.35 35 3.65 \Y
VIN_LVL=1 VIN_FULL_RANGE =0 2.6 2.7 2.8 Vv
VIN_LVL=0 50 100 150 mV

UVLO Hysteresis (Note 1) VIN_LVL=1 VIN_FULL_RANGE =1 250 300 350 mv
VIN_LVL=1 VIN_FULL_RANGE =0 50 100 150 mv
VIN_LVL =0, VIN_FULL_RANGE =0 3.86 3.98 4.10 \%

OV Threshold Rising (Note 1) VIN_LVL = 0 VIN_FULL_RANGE = 1 5.60 5.85 6.00 \Y;
VIN_LVL =1 5.60 5.85 6.00 \Y
VIN_LVL =0, VIN_FULL_RANGE =0 50 100 150 mV

OV Hysteresis (Note 1) VIN_LVL = 0, VIN_FULL_RANGE = 1 100 150 200 mV
VIN_LVL =1 100 150 200 mV

Thermal Shutdown Temperature - o

TSD_SHUTDWN Temperature rising 150 165 180 C

Thermal Shutdown Hysteresis 20 °C
start of first regulator output as-

Startup Delay after initial VIN suming start delay=41usec mini- 335 400 us
mum (Note 2)

Thermal Interrupt Threshold, TSD_ALERT Temperature rising - Referenced v °C

P ) 1o to TSD_SHUTDWN 30

Thermal Interrupt Hysteresis 15 °C
POK_SET=00 (91% of 3.3V) 2.90 3.00 3.10

POK UV Interrupt Threshold Falling - 3.3V Input | POK_SET=01 (88% of 3.3V) 2.80 2.90 3.00 \%

Setting (VIN_LVL=0) POK_SET=10 (84% of 3.3V) 2.67 2.77 2.87
POK_SET=11 (Disable) N/A N/A N/A
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POK_SET=00 (88% of 5V) 4.26 4.40 4.54

POK UV Interrupt Threshold Falling - 5V Input | POK_SET=01 (86% of 5V) 4.16 4.30 4.44 \%

Setting (VIN_LVL=1, VIN_FULL_RANGE =0) |POK_SET=10 (84% of 5V) 4.06 4.20 4.34
POK_SET=11 (Disable) N/A N/A N/A
POK_SET=00 (91% of 3.3V) 2.90 3.00 3.10

POK QV Interrupt Threshold Falling - 3.3V Input | POK_SET=01 (88% of 3.3V) 2.80 2.90 3.00 \%

Setting (VIN_LVL= 1, VIN_FULL_RANGE = 1) |POK_SET=10 (84% of 3.3V) 2.67 2.77 2.87
POK_SET=11 (Disable) N/A N/A N/A
POK_SET=00 (110% of 3.3V) 3.53 3.63 3.73

POK OV Interrupt Threshold Rising - 3.3V Input | POK_SET=01 (112% of 3.3V) 3.6 3.7 3.8 \%

Setting (VIN_LVL=0, VIN_FULL_RANGE =0) |POK_SET=10 (114% of 3.3V) 3.66 3.76 3.86
POK_SET=11 (Disable) N/A N/A N/A
POK_SET=00 (110% of 5V) 5.33 5.50 5.67

POK QV Interrupt Threshold Rising — 5V Input | POK_SET=01 (112% of 5V) 5.43 5.60 5.77 Vv

Setting (VIN_LVL=0, VIN_FULL_RANGE =1) |POK_SET=10 (114% of 5V) 5.53 5.70 5.87
POK_SET=11 (Disable) N/A N/A N/A
POK_SET=00 (110% of 5V) 5.33 5.50 5.67

POK QV Interrupt Threshold Rising - 5V Input | POK_SET=01 (112% of 5V) 5.43 5.60 5.77 \%

Setting (VIN_LVL=1) POK_SET=10 (114% of 5V) 5.53 5.70 5.87
POK_SET=11 (Disable) N/A N/A N/A

POK Deglitch Time OV or UV 5 VIS

Notes:

1. All Under-voltage Lockout, Overvoltage measurements are referenced to the VIN Input and AGND Pins
2. This delay can be affected by programming sequence, soft-start ramps, and startup delays
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BUCK1 ELECTRICAL CHARACTERISTICS, REGULATOR:

(VIN B1=23.3V, Ta = 25°C, unless otherwise specified.)

PARAMETER CONDITIONS MIN TYP MAX UNIT
Operating Voltage Range 2.7 55 \%
Configured for 9.375mV steps 0.6 3.0
Output Voltage Range - \%
Configured for 12.5mV steps 0.8 4.0
Maximum Output Current 4 A
Low Power Mode Enabled
Supply Current, Standby Regulator Only, No Load (VOUT = 50 MA
VSET*1.05)
Supply Current, Shutdown Regulator Disabled 0.1 1 MA
Output Voltage Accuracy — PWM Default output voltage, loutr = 2A -1% Vnom 1% \%
) Default output voltage, lour = TmA, Average 10 o
Output Voltage Accuracy - PFM Ripple Voltage 1% Vinom 1% Y
. . Default output voltage, Vin_s1= 3.3V to 5.5V,
Line Regulation PWM mode 0.02 %IV
Load Regulation Default output voltage, PWM Mode 0.04 Y%lA
Power Good Threshold Vourt g1 Rising 92 93 94 % Vo
Power Good Hysteresis Vour_s1 Falling 3 % Vou
Overvoltage Fault Threshold Vourt_s1 Rising 107.5 110 112.5 % Vo
Overvoltage Fault Hysteresis Vour_g1 Falling 3 %o Vou
o 2.15 2.25 2.36
Switching Frequency Vout_s1 2 20% of Vom MHz
1.075 1.125 1.18
. Configurable in 50us Steps
Soft-Start Period — Programmable Range 10% to 90% Viom 150 300 485 us
Soft-Start Period Variation from set point -25 +25 %
B1_ILIMSET=00 53
Internal High Side Peak Current Limit B1_ILIMSET=01 4.6 A
(Cycle-by-Cycle) ILIMSET B1_ILIMSET=10 3.8
B1_ILIMSET=11 3.0
-109 0,
Internal High Side Peak Current Limit At default ILIMSET 10% ILIMSET +10%
(Cycle-by-Cycle) Tolerance At other set points -15% ILIMSET +15%
Above ILIMSET = 00 +15% +22.5% +30%
Internal High Side Peak Current Limit, Above ILIMSET = 01 +15% +22.5% +30%
Shutdown Level Above ILIMSET = 10 +15% +22.5% +30%
Above ILIMSET = 11 +12.5% +22.5% +32.5%
Below ILIMSET = 00 -17.5% -25% -32.5%
Internal High Side Peak Current Limit, Below ILIMSET = 01 17.5% 25% -32.5%
IRQ Triggered Level Below ILIMSET = 10 -17.5% -25% -32.5%
Below ILIMSET = 11 -15% -25% -35%
Internal High Side Peak Current Limit .
IRQ Signal Deglitch Time 16 consecutive clocks at 2.25MHz 6.78 7.11 7.44 us
PMOS On-Resistance Isv = -1A, VIN_B1 = 3.3V 0.025 0.040 Q
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NMOS On-Resistance lsw = 1A, VIN_B1 = 3.3V 0.025 0.045 Q
SW Leakage Current — NMOS Vin_g1 = 5.5V, Vsw = 5.5V 12.5 MA
SW Leakage Current — PMOS Vin_gt = 5.5V, Vsw = OV 1 MA
B1_SLEW=00 Immediate
. . B1_SLEW=01 14.0
Dynamic Voltage Scaling Rate B1_SLEW=10 3.50 mV/us
B1_SLEW=11 0.88
Vin_B1 = 5V
B1_DRVADJ=00 él(;é } 1353
Switching Rise / Fall Times B1_DRVADJ=01 5'25 / 6.5 ns
B1_DRVADJ=10 '4/5 5‘
B1_DRVADJ=11 :
Output Pull Down Resistance Enabled when regulator disabled 2.75 4.4 8.75 Ohms
Innovative Power™ www.active-semi.com
ActiveSwitcher™ is a trademark of Active-Semi. Copyright © 2016-2019 Active-Semi, Inc.
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BUCK1 ELECTRICAL CHARACTERISTICS, REGULATOR: — BYPASS MODE OPTION

(VIN_B1 = 3.3V, Ta = 25°C, unless otherwise specified.)

PARAMETER CONDITIONS MIN TYP MAX UNIT
Bypass Mode
Input Voltage Range for By-Pass Mode 2.7 3.3 3.7 \%
. Isw =-1A, VIN = 3.3V
PMOS On-Resistance Max=125°C at Tountion 0.025 0.040 Q
Internal PMOS Current Detection Triggers Interrupt on IRQ Pin 1.4 3 4.6 A
Internal PMOS Current Detection De-
. ) 10 us
glitch Time
Internal PMOS Current Shutdown Shuts down after deglitch time and stays off 48 6 7.2 A
for Off Time
Internal PMOS Current Shutdown De-
. ) 10 us
glitch Time
Internal PMOS Current Shutdown Off
. 100 ms
time
Internal PMOS Softstart Only used with 3.3V Input 5.94 6.6 7.26 mV/us
Innovative Power™ www.active-semi.com
ActiveSwitcher™ is a trademark of Active-Semi. Copyright © 2016-2019 Active-Semi, Inc.
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BUCK2 ELECTRICAL CHARACTERISTICS, REGULATORS:

(VIN_B2 = 3.3V, Ta = 25°C, unless otherwise specified.)

PARAMETER CONDITIONS MIN TYP MAX UNIT
Operating Voltage Range 2.7 55 \%
Configured for 9.375mV steps 0.6 3.0 \%
Output Voltage Range
Configured for 12.5mV steps 0.8 4.0 Vv
Maximum Output Current 2 A
Low Power Mode Enabled
Supply Current, Standby Regulator Only, No Load (VOUT = VSET*1.05) 40 WA
Supply Current, Shutdown Regulator Disabled 0.1 1 MA
Output Voltage Accuracy — PWM Default output voltage, loutr = 1A 1% Viom 1% Y
R Default output voltage, lour = 1mA, Average oL o
Output Voltage Accuracy - PFM Ripple Voltage 1% Vinom 1% \%
. . Default output voltage, Vin_s2= 3.3V to 5.5V,
Line Regulation PWM mode 0.02 %IV
Load Regulation Default output voltage, PWM Mode 0.04 %IA
Power Good Threshold Vourt g2 Rising 92 93 94 % Vo
Power Good Hysteresis Vour g2 Falling 3 Y% Vom
Overvoltage Fault Threshold Vour g2 Rising 107.5 110 112.5 % Vom
Overvoltage Fault Hysteresis Vourt_g2 Falling 3 % Vo
Switching Frequency Vout_s2 2 20% of Vnom 2.15 2.25 2.36 MHz
. Configurable in 50us Steps
Soft-Start Period — Programmable Range 10% to 90% Viom 150 300 485 us
Soft-Start Period Variation from set point -25 +25 %
B2_ILIMSET=00 N/A
Internal High Side Peak Current Limit B2_ILIMSET=01 4.0 A
(Cycle-by-Cycle) ILIMSET B2_ILIMSET=10 3.0
B2_ILIMSET=11 2.0
-109 [
Internal High Side Peak Current Limit At default ILIMSET 10% ILIMSET +10%
(Cycle-by-Cycle) Tolerance At other set points -15% ILIMSET +15%
Internal High Side Peak Current Limit, | o 1| IMSET = all settings +15% +22.5% +30%
Shutdown Level
nternal High Side Peak Current Limit, | g\ || IMSET = all settings 17.5% -25% -32.5%
IRQ Triggered Level
Internal High Side Peak Current Limit .
IRQ Signal Deglitch Time 16 consecutive clocks at 2.25MHz 6.78 7.11 7.44 us
PMOS On-Resistance lsw =-500mA, VIN_B2 = 3.3V 0.08 Q
NMOS On-Resistance lsw = 500mA, VIN_B2 = 3.3V 0.05 Q
SW Leakage Current — NMOS Vin_B2 = 5.5V, Vsw = 5.5V 1 MA
SW Leakage Current — PMOS Vin g2 = 5.5V, Vsw = OV 1 MA
B2_SLEW=00 Immediate
. . B2_SLEW=01 14.0
Dynamic Voltage Scaling Rate B2 SLEW=10 350 mV/us
B2_SLEW=11 0.88
Switching Rise / Fall Times Vin B2 = 5V 3/55 ns
Innovative Power™ www.active-semi.com
ActiveSwitcher™ is a trademark of Active-Semi. Copyright © 2016-2019 Active-Semi, Inc.
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B2_DRVADJ=00
B2_DRVADJ=01
B2_DRVADJ=10
B2_DRVADJ=11

26/3.7
24/33
23/3.0

Output Pull Down Resistance

Enabled when regulator disabled

6.25 9.40 20 Ohms
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BUCKS3 ELECTRICAL CHARACTERISTICS, REGULATORS:

(VIN_B3 = 3.3V, Ta = 25°C, unless otherwise specified.)

PARAMETER CONDITIONS MIN TYP MAX UNIT
Operating Voltage Range 2.7 55 \%
Configured for 9.375mV steps 0.6 3.0 \%
Output Voltage Range
Configured for 12.5mV steps 0.8 4.0 \%
Maximum Output Current 2 A
Low Power Mode Enabled
Supply Current, Standby Regulator Only, No Load (VOUT = VSET*1.05) 40 WA
Supply Current, Shutdown Regulator Disabled 0.1 1 HA
Output Voltage Accuracy — PWM Default output voltage, loutr = 1A -1% Viom 1% \Y
R Default output voltage, lour = 1mA, Average 10 o
Output Voltage Accuracy - PFM Ripple Voltage 1% Viom 1% \%
. . Default output voltage, Vin_ss = 3.3V to 5.5V,
Line Regulation PWM mode 0.02 %IV
Load Regulation Default output voltage, PWM Mode 0.04 %lA
Power Good Threshold Vour g3 Rising 92 93 94 % Vnom
Power Good Hysteresis Vour_ss Falling 3 Y% Vnom
Overvoltage Fault Threshold Vour_ss Rising 107.5 110 112.5 % Viom
Overvoltage Fault Hysteresis Vourt_gs Falling 3 % Vnom
Switching Frequency Vout_ss 2 20% of Vnom 215 2.25 2.36 MHz
. Configurable in 50us Steps
Soft-Start Period — Programmable Range 10% to 90% Viom 150 485 us
Soft-Start Period Variation from set point -25 +25 %
B3_ILIMSET=00 N/A
Internal High Side Peak Current Limit B3_ILIMSET=01 4.0 A
(Cycle-by-Cycle) ILIMSET B3_ILIMSET=10 3.0
B3_ILIMSET=11 2.0
-109 0,
Internal High Side Peak Current Limit At default ILIMSET 10% ILIMSET *10%
(Cycle-by-Cycle) Tolerance At other set points -15% ILIMSET +15%
Internal High Side Peak Current Limit, | \p o 1| IMSET = all settings +15% +22.5% +30%
Shutdown Level
Internal High Side Peak Current Limit, | 5\ 1| IMSET = all settings 17.5% -25% -32.5%
IRQ Triggered Level
Internal High Side Peak Current Limit .
IRQ Signal Deglitch Time 16 consecutive clocks at 2.25MHz 6.78 7.11 7.44 us
PMOS On-Resistance lsw =-500mA, VIN_B3 = 3.3V 0.08 Q
NMOS On-Resistance lsw = 500mA, VIN_B3 = 3.3V 0.05 Q
SW Leakage Current — NMOS Vin_Bs = 5.5V, Vsw = 5.5V 1 HA
SW Leakage Current — PMOS Vin B3 = 5.5V, Vsw = OV 1 MA
B3_SLEW=00 Immediate
. . B3_SLEW=01 14.0
Dynamic Voltage Scaling Rate B3 SLEW=10 3.50 mV/us
B3_SLEW=11 0.88
Switching Rise / Fall Times Vin_gs = 5V 3/5.5 ns
Innovative Power™ www.active-semi.com
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B3_DRVADJ=00
B3_DRVADJ=01
B3_DRVADJ=10
B3_DRVADJ=11

26/3.7
24/33
2.3/3.0

Output Pull Down Resistance

Enabled when regulator disabled

6.25 9.40 20 Ohms
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BUCK4 ELECTRICAL CHARACTERISTICS, REGULATORS:

(VIN_B4 = 3.3V, Ta = 25°C, unless otherwise specified.)

PARAMETER CONDITIONS MIN TYP MAX UNIT

Operating Voltage Range 2.7 55 \%

Output Voltage Range Configurable in 12.5mV steps 0.8 4.0 \%

Maximum Output Current 2 A
Low Power Mode Enabled

Supply Current, Standby Regulator Only, No Load (VOUT = VSET*1.05) 40 WA

Supply Current, Shutdown Regulator Disabled 0.1 1 A

Output Voltage Accuracy — PWM Default output voltage, lout = 2A -1% Viom 1% \%
Default output voltage, lour = 1mA, Average Rip- o o

Output Voltage Accuracy - PFM ple Voltage -1% Viom 1% \%

. . Default output voltage, Vin_sa= 3.3V to 5.5V, o
Line Regulation PWM mode 0.02 %IV
Load Regulation Default output voltage, PWM Mode 0.04 %l/A
Power Good Threshold Vour_s4 Rising 94 95 96 % Vnom
Power Good Hysteresis Vourt_g4 Falling 2 % Vnom
Overvoltage Fault Threshold Vour_g4 Rising 107.5 110 112.5 %o Vnom
Overvoltage Fault Hysteresis Vour s4 Falling 3 % Vnom
Switching Frequency Vout B4 2 20% of Vnom 2.15 2.25 2.36 MHz

) Configurable in 25us steps
Soft-Start Period — Programmable Range 10% t0 90% Viom 25 204 us
Soft-Start Period Variation from set point -25 +25 %
B4_ILIMSET=00 N/A
Internal High Side Peak Current Limit B4_ILIMSET=01 4.0 A
(Cycle-by-Cycle) ILIMSET B4_ILIMSET=10 3.0
B4_ILIMSET=11 2.0
-109% 0,
Internal High Side Peak Current Limit At default ILIMSET 10% ILIMSET +10%
(Cycle-by-Cycle) Tolerance At other set points -15% ILIMSET +15%
Internal High Side Peak Current Limit, _ ) o o o
Shutdown Level Above ILIMSET = all settings +15% +22.5% +30%
nternal High Side Peak Current Limit, _ . ) o 5Eo } o
IRQ Triggered Level Below ILIMSET = all settings 17.5% 25% 32.5%
Internal High Side Peak Current Limit .
IRQ Signal Deglitch Time 16 consecutive clocks at 2.25MHz 6.78 7.1 7.44 us
PMOS On-Resistance lsw = -500mA, VIN_B4 = 3.3V 0.08 Q
NMOS On-Resistance lsw = 500mA, VIN_B4 = 3.3V 0.05 Q
SW Leakage Current — NMOS Vin_es4 = 5.5V, Vsw = 5.5V 1 uA
SW Leakage Current — PMOS Vin_ga = 5.5V, Vsw = OV 1 MA
B1_SLEW=00 Immediate
. . B1_SLEW=01 14.0
Dynamic Voltage Scaling Rate B1_SLEW=10 350 mV/us
B1_SLEW=11 0.88
Vin_gs = 5V 3/55
Switching Rise / Fall Times B1_DRVADJ=00 26/3.7 ns
B1_DRVADJ=01 24/33
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B1_DRVADJ=10 2.3/3.0
B1_DRVADJ=11
Output Pull Down Resistance Enabled when regulator disabled 6.25 9.40 20 Ohms
Innovative Power™ www.active-semi.com
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LDO1 ELECTRICAL CHARACTERISTICS

(VIN_LDO1 = 3.3V, Ta = 25°C, unless otherwise specified.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Operating Voltage Range 2.4 5.5 \%
Output Voltage Range Configurable in 25mV steps 0.8 4 \%
Vin_tpo1 = 2.7V to 5.5V, LDO1_ILIM=11 0.75 A
Output Current
Vin_bo1 = 2.4V to 2.7V, LDO1_ILIM=1X 0.4 A
At default output voltage setting ) o
Output Voltage Accuracy Vin 1001 - Voo out > 0.4V 1 Viom 1 %
VIn_Lpo1 - Vibo1_out > 0.4V
Line Regulation VinN_Lpo1= 2.7V to 5.5V 0.005 % IV
I.bo1_out= 1TmMA
Load Regulation ILpo1_out= 1TmA to 750mA 0.15 % I A
Regulator Enabled No Load 25 42
Supply Current A
Regulator Disabled 0 1
LDO1_SS=00 (Default) 226
) LDO1_SS=01 Vipor_our= 10% to 90% 323
Soft-Start Period LDO1_SS=10 Vipor our= 1.8V Setting 440 bs
LDO1_SS=11 570
Power Good Threshold Vipo1_out Rising 92 93 94 % Vnom
Power Good Hysteresis Vipo1_out Falling 3 %Vnom
Overvoltage Fault Threshold Vipo1_our Rising 107.5 110 112.5 %Vnom
Overvoltage Fault Hysteresis Vipo1_out Falling 3 %\Vnom
Discharge Resistance Enabled when regulator disabled 10 25 75 Q
ILbo1_out = 200mMA, Vin_Lbo1 > 2.7V 200 mV
ILpo1_out = 400mA, LDO1_ILIM=1X 300 mV
Dropout Voltage
Ioo1_out = 750mMA Vin_oot > 2.7V
LDO_ILIM=11 400 mv
LDO1_ILIM=00 350
. LDO1_ILIM=01 ) 500 o
Output Current Limit LDO1_ILIM=10 15% 630 +15% mA
LDO1_ILIM=11 1000
Additional startup delay required before soft start
Startup Delay ramp LDO1_SS=00 31 44 65 us
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LDO1 ELECTRICAL CHARACTERISTICS — LOAD SWITCH

(VIN_LDO1 = 3.3V, Ta = 25°C, unless otherwise specified.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Operating Voltage Range 2.7 55 \%
PMOS On-Resistance VINL1 =27V, VOUT_L1_SET =3V, |_Load = 180 220 mQ
200mA
Output Current Vin_too1 = 2.7V to 5.5V, LDO1_ILIM=11 0.75 A
Load Switch Enabled No Load 25 42
Supply Current per Output A
Load Switch Disabled 0 1
LDO1_SS=00 226
. LDO1_SS=01 Vwipo1_out= 10% to 90% 323
Soft-Start Period LDO1_SS=10 Vipo our= 1.8V Setting 440 ks
LDO1_SS=11 570
LDO1_ILIM=00 350
L LDO1_ILIM=01 500
Output Current Limit LDO1_ILIM=10 -15% 630 +15% mA
LDO1_ILIM=11 1000
Innovative Power™ www.active-semi.com
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LDO2 ELECTRICAL CHARACTERISTICS

(VIN_LDO23 = 3.3V, Ta = 25°C, unless otherwise specified.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Operating Voltage Range 1.62 55 \Y,
LDO2_RANGE=0
Configurable in 25mV steps 2.000 3.575 v
Output Voltage Range
LDO2_RANGE=1
Configurable in 25mV steps 0.800 2375 v
Output Current Vin_Lpozs = 2.7V to 5.5V, LDO2_ILIM=1X 0.1 A
At default output voltage setting ) o
Output Voltage Accuracy Vin, 10023 - Viooz our > 0.4 1 Vser 1 %o
At default output voltage setting ) o
Output Voltage Accuracy Vin 1002 - Viooz our > 0.4V 2 Vser 2 %
VIN_Lpo23 - Vipoz_out > 0.4V
Line Regulation Vin_Lpozs = 2.7V to 5.5V 0.007 % IV
ILboz2_out= 1TmMA
Load Regulation I.ooz_out= 1mA to 100mA, LDO2_ILIM=1X -1 % I A
Regulator Enabled, No Load 15 MA
Supply Current (each LDO output)
Regulator Disabled 0 1 MA
LDO2_SS=00 Vipoz outr= 10% to 90% 60 130 255
) LDO2_SS=01 Vipoz our= 2.5V Setting 90 133 255
Soft-Start Period LDO2_SS=10 135 170 255 Ks
LDO2_SS=11 180 220 270
Power Good Threshold Vipoz_out Rising 92 93 94 %V nom
Power Good Hysteresis Vipoz_out Falling 3 %V nom
Overvoltage Fault Threshold Vipoz_our Rising 107.5 110 112.5 %Vnom
Overvoltage Fault Hysteresis Vipoz_out Falling 3 %V nom
ILDO2_OUT = 150mA
Dropout ViN_Lpo2s > 2.7V 200 mV
LDO2_ILIM=11
Discharge Resistance Enabled when regulator disabled 20 50 125 Q
LDO2_ILIM=00 110
- LDO2_ILIM=01 o 150 o
Output Current Limit LDO2_ILIM=10 -35% 210 +35% mA
LDO2_ILIM=11 315
Additional startup delay required before soft start
Startup Delay ramp LDO2 SS=01 20 36 55 us
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LDO3 ELECTRICAL CHARACTERISTICS

(VIN_LDO23 = 3.3V, Ta = 25°C, unless otherwise specified.)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Operating Voltage Range 1.62 2.7 5.5 \%
LDO3_RANGE=0
Configurable in 25mV steps 20 3.575 v
Output Voltage Range
LDO3_RANGE=1 0.8 2375 v
Configurable in 25mV steps : :
Output Current Vin_Lpozs = 1.8V to 5.5V, LDO3_ILIM=11 160 mA
Output Voltage Accuracy VIN_Lpo23 - Vipos_out > 0.4V -1 Viom 1 %
VIN_Lpo23 - Vipos_out > 0.4V
Line Regulation ViN_Lpo2s = 2.7V to 5.5V 0.01 % I'V
ILoos out= 1TmMA
Load Regulation I.pos_out = 1TmA to 100mA, LDO3_ILIM=1X -1.8 % /A
Power Supply Rejection Ratio See Graphs dB
Regulator Enabled No Load 15 MA
Supply Current (each LDO output)
Regulator Disabled 0 1 MA
LDO3_SS=00 Vour= EN to POK lg gi gg
Soft-Start Period LDO3_SS=01 Vour= 0.9V Setting LDO3_SS=10 us
LDO3_SS=11 60 9% 140
- 80 126 180
Power Good Threshold Vipos_out Rising 92 93 94 %Vnom
Power Good Hysteresis Vipos_out Falling 3 %V nom
Overvoltage Fault Threshold Vipos_out Rising 107.5 110 112.5 %Vnom
Overvoltage Fault Hysteresis Vipos_out Falling 3 %V nom
Discharge Resistance Enabled when regulator disabled 20 50 125 Q
I.oos out = 150mA VN Lpos> 1.8V
Dropout Voltage LDO3_ILIM=11 500 mV
LDO3_ILIM=00 -35% 130
L LDO3_ILIM=01 -35% 183 o
Output Current Limit LDO3_ILIM=10 35% 255 +35% mA
LDO3_ILIM=11 -28.5% 390
Additional startup delay required before soft start
Startup Delay ramp LDO3_SS=01 8 16 25 us
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OVERALL SYSTEM TIMING REQUIREMENTS

(Full timing requirements to follow)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

ONDLY=000 32.6 41 88
ONDLY=001 101 113 165
ONDLY=010 196 213 270

Regulator Programmable Startup Delay | ONDLY=011 291 313 375 s

Timings between turn on events ONDLY=100 386 413 480 H
ONDLY=101 481 513 585
ONDLY=110 576 613 690
ONDLY=111 671 713 795

nRRESET Delay Timing Programming 199 996 us

ange

nRESET_AUX1 Delay Timing Program- 398 1991

ming Range

nRESET_AUXZ Delay Timing Program- 57 882 us

ming Range

nRESET, nRESET_AUX2 Min Delay Setting NRST_DLY=110 40 60 s

Timing' Setting NRESET_AUX2=111 H

NRESET Max Delay Timing' Setting NnRST_DLY=111 920 996 1080 us

NRESET_AUX1 Max Delay Timing' Setting NRESET_AUX1_DLY=110 823 882 942 us
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