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4 Pin Configuration and Functions

MODE/RESET

MODE/STBY
PVIN_B2
LX_B3
PVIN_B3

LX_B2
>..|EN/PB/VSENSE

BB o ___
LX_B1_1
LX B1 2

PVIN_B1_1

PVIN_B1_2

PVIN_LDO1

VLDO1 Thermal Pad

GPO1

SDA
SCL
nINT
VSYS
GPIO

VDD1P8
AGND

VSEL_SD/VSEL_DDR

¥ 4-1. RHB Package, 32-pin QFN (Top View)

X 4-1. Pin Functions

CONNECTION if not used
PIN NAME PIN NO. TYPE DESCRIPTION (output rails must be
permanently disabled)

Feedback Input for Buck1. Connect to Buck1

FB_B1 1 output filter. Nominal output voltage is configured in | Connect to GND
EEPROM.
LX_B1_1 2 PWR Switch Pin for Buck1. Connect one side of the Leave floating

Buck1-inductor to this pin.

2nd Switch Pin for Buck1. Connect one side of the )
LX_B1_2 3 PWR Buck1-inductor to this pin. Connect to LX_B1_1. Leave floating

Power Input for BUCK1. Bypass this pin to ground
with a 4.7 yF or greater ceramic capacitor. Voltage
on PVIN_B1_1 pin must not exceed voltage on
VSYS pin.

2nd Power Input for BUCK1. This pin shares the

bypass capacitor from pin 4. Voltage on
PVIN_B1_2 pin must not exceed voltage on VSYS

pin.

Power Input for LDO1. Voltage on PVIN_LDO1 pin
must not exceed voltage on VSYS pin.

PVIN_B1_1 |4 PWR Connect to VSYS

PVIN_B1_2 |5 PWR Connect to VSYS

PVIN_LDO1 |6 PWR Connect to VSYS

Output Voltage of LDO1. Nominal output voltage is
VLDO1 7 PWR configured in EEPROM. Bypass this pin to ground |Leave floating
with a 2.2 yF or greater ceramic capacitor.

General Purpose Open-Drain Output. Configurable
GPO1 8 O in the power-up and power-down-sequence to Leave floating
enable an external rail.

Data Pin for the 12C Serial Port. The 12C logic

SDA ° Vo levels depend on the external pull-up voltage. Connect to VIO
4 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2024 Texas Instruments Incorporated
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£ 4-1. Pin Functions (#i%)

PIN NAME

PIN NO.

TYPE

DESCRIPTION

CONNECTION if not used
(output rails must be
permanently disabled)

SCL

10

Clock Pin for the 12C Serial Port. The 12C logic
levels depend on the external pull-up voltage.

Connect to VIO

nINT

1

Interrupt Request Output. Open-drain driver is
pulled low for fault conditions. Released if bit is
cleared

Leave floating

VSEL_SD/
VSEL_DDR

12

Multi-Function-Pin:

Configured as VSEL_SD: SD-card-10-voltage
select. Connected to SoC. Trigger a voltage
change between 1.8 V and register-based VOUT
on LDO1 or LDO2. Polarity is configurable.
Configured as VSEL_DDR: DDR-voltage selection.
Hard-wired pull-up (1.35 V), pull-down (register
based VOUT) or floating (1.2 V)

n/a (connect to GND)

VSYS

13

PWR

Input supply pin for reference system. Bypass this
pin to ground with a 2.2 pF or greater ceramic
capacitor (can be shared with PVIN-capacitors).

n/a

VDD1P8

14

PWR

Internal Reference Voltage: For Internal Use Only.
Bypass this pin to ground with a 2.2 pF or greater
ceramic capacitor.

n/a

AGND

15

GND

Ground pin for Analog GND

n/a

GPIO

16

110

GPO-configuration: General Purpose Open-Drain
Output. Configurable in the power-up and power-
down-sequence to enable an external rail.
GPIO-configuration:

Synchronizing 1/0. Used to synchronize two or
more TPS65220. The pin is level-sensitive.

Leave floating

GPO2

17

General Purpose Open-Drain Output. Configurable
in the power-up and power-down-sequence to
enable an external rail.

Leave floating

nRSTOUT

18

Reset-output to SoC. Controlled by sequencer.
High in ACTIVE and STBY state.

Leave floating

VLDO2

19

PWR

Output Voltage of LDO2. Nominal output voltage is
configured in EEPROM. Bypass this pin to ground
with a 2.2 yF or greater ceramic capacitor.

Leave floating

PVIN_LDO2

20

PWR

Power Input for LDO2. Bypass this pin to ground
with a 2.2 yF or greater ceramic capacitor. Voltage
on PVIN_LDO2 pin must not exceed voltage on
VSYS pin.

Connect to VSYS

VLDO3

21

PWR

Output Voltage of LDO3. Nominal output voltage is
configured in EEPROM. Bypass this pin to ground
with a 2.2 yF or greater ceramic capacitor.

Leave floating

PVIN_LDO34

22

PWR

Power Input for LDO3 and LDO4. Bypass this pin
to ground with a 4.7 uF or greater ceramic
capacitor. Voltage on PVIN_LDO34 pin must not
exceed voltage on VSYS pin.

Connect to VSYS

VLDO4

23

PWR

Output Voltage of LDO4. Nominal output voltage is
configured in EEPROM.Bypass this pin to ground
with a 2.2 yF or greater ceramic capacitor.

Leave floating

FB_B3

24

Feedback Input for Buck3. Connect to Buck3
output filter. Nominal output voltage is configured in
EEPROM.

Connect to GND

Copyright © 2024 Texas Instruments Incorporated
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£ 4-1. Pin Functions (#i%)

PIN NAME

PIN NO.

TYPE

DESCRIPTION

CONNECTION if not used
(output rails must be
permanently disabled)

EN/PB/

VSENSE |2°

ON-request input.

Configured as EN: Device enable pin, high level is
ON-request, low-level is OFF-request.

Configured as PB: Push-button monitor input. 600
ms low-level is an ON-request, 8 s low-level is an
OFF-request.

Configured as VSENSE: Power-fail comparator
input. Set sense voltage using a resistor divider
connected from the input to the pre-regulator to this
pin to ground. Detects rising/falling voltage on pre-
regulator and triggers ON- / OFF-request.

The pin is edge-sensitive with a wait-time in PB-
configuration and deglitch time for EN- and
VSENSE-configuration.

n/a (configure as EN and connect
to VSYS)

PVIN_B3 26

PWR

Power Input for BUCK3. Bypass this pin to ground

with a 4.7 uF or greater ceramic capacitor. Voltage
on PVIN_B3 pin must not exceed voltage on VSYS
pin.

Connect to VSYS

LX_B3 27

PWR

Switch Pin for Buck3. Connect one side of the
Buck3-inductor to this pin.

Leave floating

MODE/RESET |28

Multi-Function-Pin:

Configured as MODE: Connected to SoC or hard-
wired pull-up/-down. Forces the Buck-converters
into PWM or permits auto-entry in PFM-mode.
Configured as RESET: Connected to SoC. Forces
a WARM or COLD reset (configurable), WARM
reset resetting output voltages to defaults, COLD
reset sequencing down all enabled rails and power
up again.

Polarity is configurable.

The pin is level-sensitive for MODE-configuration,
edge-sensitive for RESET-configuration.

n/a (tie high or low, dependent on
configuration, see 'PWM/PFM
and Reset (MODE/RESET)'

LX_B2 29

PWR

Switch Pin for Buck2. Connect one side of the
Buck2-inductor to this pin.

Leave floating

PVIN.B2 |30

PWR

Power Input for BUCK2. Bypass this pin to ground

with a 4.7 pF or greater ceramic capacitor. Voltage
on PVIN_B2 pin must not exceed voltage on VSYS
pin.

Connect to VSYS

MODE/STBY |31

Multi-Function-Pin:

Configured as MODE:

Connected to SoC or hard-wired pull-up/-down.
Forces the Buck-converters into PWM or permits
auto-entry in PFM-mode.

Configured as STBY: Low-power-mode command,
disables selected rails.

Both functions, MODE and STBY, can be
combined.

The pin is level-sensitive.

n/a (tie high or low, dependent on
configuration, see 'PWM/PFM
and Low Power Modes (MODE/
STBY)'

FB_B2 |32

Feedback Input for Buck2. Connect to Buck2
output filter. Nominal output voltage is configured in
EEPROM.

Connect to GND

6
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£ 4-1. Pin Functions (#i%)

CONNECTION if not used

PIN NAME PIN NO. TYPE DESCRIPTION (output rails must be
permanently disabled)

Power-Ground. The exposed pad must be
connected to a continuous ground plane of the
PGND PowerPad GND printed circuit board by multiple interconnect vias  |n/a
directly under the TPS65220 to maximize electrical
and thermal conduction.
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5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)(")

POS MIN MAX UNIT
1.1.1 Input voltage VSYS -0.3 6 \%
PVIN_B1, PVIN_B2, PVIN_B3, PVIN_LDO1, _
1.1.2 Input voltage PVIN_LDO2, PVIN_LDO34 0.3 6 \
Input voltage vs. VSYS for PVIN_B1, PVIN_B2, PVIN_B3 maximum voltage
1.1.3 - 200 mV
Bucks exceeding VSYS
114 Input voltage vs. VSYS for PVIN_LDO1, PVIN_LDO2, PVIN_LDO34 maximum 20 mv
o LDOs voltage exceeding VSYS
1.1.5 Input voltage FB_B1, FB_B2, FB_B3 -0.3 6 \
EN/PB/VSENSE, MODE/STBY, MODE/RESET,
1.1.6 Input voltage VSEL_SD/VSEL DDR -0.3 6 \Y
PVIN_Bx +
1.2.1 Output voltage LX_B1,LX B2, LX_B3 -0.3 0.3V,upto \%
6V
1.2.2 Output voltage LX_B1, LX_B2, LX_B3 spikes for maximum 10ns -2 10 \%
1.2.3 Output voltage GPO1, GPO2, GPIO -0.3 6 \%
PVIN_LDOx
124 Output voltage VLDO1, VLDO2, VLDOS3, VLDO4 -0.3 +03V,up \Y
to6V
1.2.5 Output voltage VDD1P8 -0.3 2 \Y
1.2.6 Output voltage SDA, SCL -0.3 6 \Y
1.2.7 Output voltage nINT, nRSTOUT -0.3 6 \Y
1.4.1 Operating junction temperature, T, -40 150 °C
14.2 Storage temperature, Ty -40 150 °C

(1)

Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply

functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If

used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully

functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

5.2 ESD Ratings

POS VALUE UNIT
21 Vv Electrostatic discharge, Human Body Human body model (HBM), per ANSI/ +2000 v
: (ESD) Model ESDA/JEDEC JS-001, all pins(" =
29 Vv Electrostatic discharge, Charged Device Charged device model (CDM), per ANSI/ +500 Vv
: (ESD) Model ESDA/JEDEC JS-002, all pins( =
Electrostatic discharge, Human Body Human body model (HBM), per AEC
23 Vieso) Model Automotive Q100-002(") 2000 v
Electrostatic discharge, Charged Device .
2.4 Vieso) Model, Automotive, Corner pins (1, 8, 9, gqgg‘{g? 1de"'°e model (CDM), per AEC +750 Vv
16, 17, 24, 25, 32)
25 Vv Electrostatic discharge, Charged Device Charged device model (CDM), per AEC +500 Vv
. (ESD) Model, Automotive, other pins Q100-011 =

(1)
@)

JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
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5.3 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)

POS MIN NOM MAX| UNIT
3.1.1 Vvsys Input voltage 25M 55 \%
VpviN_B1: VPVIN B2,
3.1.2 Vevin B3 BUCKXx Pins 2.5 55@ \
Vix_B1, Vix B2,
Vix B3
3.1.3 AVVSYS_PVIN_BX Voltage by which VPVIN_BX may exceed VVSYS 0 mV
Voltage by which VPVIN LDO1 Or
3.14 AV — 0 mV
VSYS_PVIN_LDO1,LDO2 Vpvin_Lpo2 May exceed Vysys
Voltage by which Vysys must exceed LDO
3.1.5 AVysys vipo3s output voltage (VLDO3, VLDO4); Vygys = 2.5V 150 mV
to 3.45V; LDO mode
Voltage by which Vygys must exceed LDO
output voltage (VLDO3, VLDO4); Vygys = 3.45V
316 AVvsys_viposa to 5.5V in LDO-mode or Vygys = 2.5V to 5.5V in na mV
LSW-mode
3.1.7 gpiju Cevin_s2, BUCKX Input Capacitance 3.9 4.7 uF
PVIN_B3
3.1.8 Lg1, Lg2, L3 BUCKXx Output Inductance 330 470 611 nH
Cout 81, Cout B2, BUCKXx Output Capacitance, forced PWM or
3.1.92 Cout ps auto-PFM, low bandwidth case 10 75| Wk
3.1.9b Cout 81> Cout B2, BUCKXx Output Capacitance, fixed frequency, 12 36 uF
Cout B3 low BW case
Cout 81, Cout B2, BUCKXx Output Capacitance, forced PWM or
3.1.10a Cout B3 auto-PFM, high bandwidth case 30 220 Wk
31.10b Cout 1, Cout B2, B.UCKx Output Capacitance, fixed frequency, 48 144 uF
COUT_BS high BW case
3.1.11 Ve g1, Vre B2, BUCKx FB Pins 0 5.5@ Y
VFs_B3
3.1.12 VPVIN_LDO1 , VPVIN_LD02 LDO Input Voltage 1.5 55 V
3.1.13 VPVINiLDO1 , VPVINiLDOZ LDO Input Voltage in bypass mode 1.5 3.6 V
Allowable delta between Vpyin_Lpox and }
3.1.14 VeviN_LDO1 > VPVIN_LDO2 configured Vi pox in bypass mode 200 200 mV
3.1.15 Vvipo1 » Vvipoz LDO Output Voltage Range 0.6 3.4 Vv
3.1.16 CPVlN_LDO’l! CPVlN_LD02 LDO Input Capacitance 1.6 2.2 HF
3.1.17 CvLpo1 > Cvipo2 LDO Output Capacitance 1.6 2.2 20 uF
3.1.18 VPVIN_LDOB’ VPVIN_LDO4 LDO Input Voltage 2.2 55 @ \%
3.1.19 VviLpo3: VvLpo4 LDO Output Voltage Range 1.2 3.3 V
3.1.20 CpvIN_LDO34 LDO Input Capacitance 2.2 4.7 uF
3.1.21 Cvipos: Cvipos LDO Output Capacitance 1.6 2.2 300 uF
3.1.22 Vvbpi1ps VDD1P8 pin 0 1.8 \Y
3.1.23 CvbD1Ps Internal Regulator Decoupling Capacitance 1 2.2 4 uF
3.1.24 Cysys VSYS Input Decoupling Capacitance 1 2.2 uF
3.1.25 VnINTv VnRSTOUT Dlgltal OUtpUtS 0 3.4 \%
3.1.26 VGPO11 VGPOZv VGPIO Dlgltal OUtpUtS 0 55 @ \%
3.1.27 VSCLv VSDA 12C Interface 0 3.4 \%
VENPBVSENSE: VMODE/STBY:
3.1.28 VMODE/RESETv Digital Inputs 0 55 V
VVSEL_SD/VSEL/DDR
Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 9
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5.3 Recommended Operating Conditions (¥tX)

over operating free-air temperature range (unless otherwise noted)

POS MIN NOM MAX| UNIT

Input voltage rising ramp Time, Input voltage

3.21 tvsys RAMP_RISE controlled by a pre-regulator. Vysys = 0.1 600000 ms
VpviN_Bx = VPvIN_LDOx = OV to 5V
Input voltage falling Ramp Time, Vygys =

322 t 0.4 600000 ms

VSYS_RAMP_FALL VpviN_Bx = VPvIN_LDOX = 5V 0 2.5V
3.31 Ta_ Operating free-air temperature —40 125 °C
3.3.2 Ty Operating junction temperature —40 150 °C

(1) For EEPROM programming, VSYS(min)=3.3V
(2) Must not exceed VSYS
(3) In slow-ramp-mode. Fast-ramp supports 15uF maximum

5.4 Thermal Information

TPS65220
THERMAL METRIC(") RHB (QFN) UNIT
32 PINS
Roua Junction-to-ambient thermal resistance 31.3 °C/W
Reuc(top) Junction-to-case (top) thermal resistance 20.4 °C/W
RoJs Junction-to-board thermal resistance 10.9 °C/W
YT Junction-to-top characterization parameter 0.3 °C/W
Y5 Junction-to-board characterization parameter 10.8 °C/W
ReJc(pot) Junction-to-case (bottom) thermal resistance 2.8 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.

5.5 Thermal Information

TPS65219-Q1
THERMAL METRIC(") RHB (QFN) UNIT
32 PINS
Roua Junction-to-ambient thermal resistance 31.3 °C/W
Reuc(top) Junction-to-case (top) thermal resistance 204 °C/W
RoJs Junction-to-board thermal resistance 10.9 °C/W
Wr Junction-to-top characterization parameter 0.3 °C/W
Y Junction-to-board characterization parameter 10.8 °C/W
ReJcpot) Junction-to-case (bottom) thermal resistance 2.8 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.

5.6 System Control Thresholds

Over operating free-air temperature range (unless otherwise noted). Voltage level refers to the AGND ground of the device.

POS ‘ PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
Electrical Characteristics
411 VSYS Operating Input Voltage 25 5.5 \Y
412 VSYSpor Rising | VSYS POR rising threshold Measured on VSYS pin, untrimmed 2.2 25 \Y
41.3 VSYSuvLo Faliing |VSYS UVLO falling threshold Measured on VSYS pin, trimmed 2.175 2.25 \Y
10 BFHB TS 70— N2 (ZE RO EPE) #55 Copyright © 2024 Texas Instruments Incorporated
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5.6 System Control Thresholds ($tX)

Over operating free-air temperature range (unless otherwise noted). Voltage level refers to the AGND ground of the device.

POS PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
414  |VSYSpor hyst | VSYS UVLO/POR hysteresis VSYSpoR _Rising_unirimmed- 130 mv
- VSYSuvLo_Falling_trimmed
415  |Vysys ovp Rise ::fnYr:egvp rising threshold, Measured on VSYS pin, trimmed 5.9 61| Vv
416 |Vysys ovp Fal X%eregvp falling threshold, Measured on VSYS pin, trimmed 5.7 595 V
447 |Vysys ove st | VSYS OVP hysteresis VS YSovp_Rising_trimmed- 100 140 180 mv
VP VSYSovp_taling_triimmed
418  |Vyppips VDD1P8 voltage 1.7 1.8 19| Vv
Combined Current from VSYS and
Current Consumption in INITIALIZE |PVIN_x pins. VSYS = PVIN_Bx =
4.21a |hNnmiaLze state, PVIN_LDOx = 5V. All Monitors are 15 22| pA
at 25°C off.
T,=25°C
Current Consumption in INITIALIZE g\(;mb|)r(1(;<?ncslu\r/rgr\1(tsfr:r;\\//”8\lYgXa:d
421b | INrTIALIZE _s;%tfc' 0 150°C PVIN_LDOX = 5V. All Monitors are 15 370 uA
off.
T, = -40°C to 150°C
Combined Current from VSYS and
PVIN_x pins. VSYS = PVIN_Bx =
ACTIVE State Current PVIN_LDOx = 5V. All Outputs are
422a |lacive Consumption, all rails on, at 25°C | on, all LDOs in LDO-mode, Bucks in 250 290 pA
PFM mode. No Load.
T,=25°C
Combined Current from VSYS and
PVIN_x pins. VSYS = PVIN_Bx =
4220 |I ég:sl\:ri Stfc?:\e gllu:;izton PVIN_LDOX = 5V. All Outputs are 250 500 A
e ACTIVE 20°C top150°’C ' on, all LDOs in LDO-mode, Bucks in H
PFM mode. No Load.
T, =-40°C to 150°C
Combined Current from VSYS and
. PVIN_x pins. VSYS = PVIN_Bx =
423a |lsay g;Bigg;eoS”;e;;f?”S“mpt'°”' PVIN_LDOX = 5V. Only LDO1 on in 105 125 pA
y ' LDO-mode. No Load.
T,=25°C
Combined Current from VSYS and
. PVIN_x pins. VSYS = PVIN_Bx =
423b |lstey STBY State Current Consumption, | o\ | pox = 5v. Only LDO1 on in 105 150| pA
only LDO1 on, -40°C to 150°C
LDO-mode. No Load.
T, =-40°C to 150°C
Combined Current from VSYS and
PVIN_x pins. VSYS = PVIN_Bx =
PVIN_LDOx = 5V. All Outputs are
STBY State Current Consumption, |on, all LDOs in LDO-mode, Bucks in
424a |lstey all rails on, VMON on at 25°C PFM mode. No Load. Output- 250 290| pA
voltage Monitors are on, VSYS-
monitor (UV/OVP) are on.
T,=25C
Combined Current from VSYS and
PVIN_x pins. VSYS = PVIN_Bx =
STBY State Current Consumption, PVIN”_tggx - SLVD'SH OL:jtPUt; arlf
424p || all rails on, VMON on on, @ S In LEL-Mode,, BUCKs 250 500/ pA
< STBY s T, ' in PFM mode. No Load. Output- H
-40°C 10 150°C voltage Monitors are on, VSYS-
monitor (UV/OVP) are on.
T, =-40°C to 150°C
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5.6 System Control Thresholds ($tX)

Over operating free-air temperature range (unless otherwise noted). Voltage level refers to the AGND ground of the device.

POS ‘ PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
Timing Requirements
Time from VSYS passing ) .
VSYS_POR until entering Time from VSYS passing
: . VSYS_POR until entering
4.3.1 torFF TO INIT INITIALIZE state, including 3.2 ms
=M= EEPROM-read. ready for ON- INITIALIZE state. On request
’ Y execution gated by HOT and RV
request
end of
tramP +
432a |t UV-detection in case a rail does not sample-
- TIMEOUT_UV reach UV-threshold during ramp-up and
deglitch
time
end of
Timeout in case a rail does not ext(salr?;-i
43.29b |t reach UV-threshold during ramp-up, on time
"~ TIMEOUT_UV_SLOT | gpplicable in Multi-PMIC- (3ms
configuration only 4ms or
13ms)
Timeout in case a rail cannot be
4.3.3 trIMEOUT Discharge |discharged when transitioning from 72 80 88| ms
STBY to ACTIVE state
5.7 BUCK1 Converter
over operating free-air temperature range (unless otherwise noted)
POS ‘ PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
Electrical Characteristics
5.1.1a |ViN BUCKA Input voltage(") Buck supply voltage, maximum 2.5 55| V
_ VSYS
Output voltage configurable in
Buck Output Voltage configurable |25mV-steps for 0.6V < Vgout < 1.4V,
5116 |Vour_suck Range in 100mV steps for 1.4V < Vgur < 0.6 34V
3.4V
512a || Quiescent Current at 25°C, PFM, PFM, BUCK1 enabled, no load, 10 13 A
o Q_BUCK1 low BW case Vin = 5.0V, Vour = 1.2V, T,=25°C H
. PFM, BUCK1 enabled, no load
Quiescent Current -40°C to 125°C, _ P 00
5.1.2b |lg_Buck1 PEM. low BW case :QN1£558V Vour = 1.2V, T=-40°C 15 44|  pA
Quiescent Current -40°C to 150°C, |PFM, BUCK1 enabled, no load,
5.1.2c IQiBUCK1 PFM, low BW case Vin = 5.0V, VOUT =1.2V, TJ=-40°C 20 63 HA
to 150°C
Input to Output Voltage Corner cases at maximum load loyt
5.1.3a | VHEADROOM_PWM | Hiaadroom @) =25A 500 mv
Input to Output Voltage _
5.1.3b VHEADROOM_PWM Headroom at IOUT - IOUT_MAX ) Corner cases at IOUT = IOUT_MAX 700 mV
Input to Output Voltage Corner cases at maximum load loyt
5.1.3c VHEADROOM_FF Headroom(z) =0.7A 500 mV
Input to Output Voltage _
5.1.3d VHEADROOM_FF Headroom at IOUT - IOUT_MAX @) Corner cases at IOUT = IOUT_MAX 1000 mV
514 Vout step_Low | Output voltage Steps 0.6V < Voyr£1.4V 25 mV
515 Vout sTep HiGH | Output voltage Steps 1.5V £ Vgour £34V 100 mV
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5.7 BUCK1 Converter (#tX)

over operating free-air temperature range (unless otherwise noted)

POS PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
: lout = louT_maAX:
DC Output Voltage Accuracy in o
5.1.6a |/OUT-ACCDC_PW |forced PWM mode, low and high Vour 2 0.7V10 3.4V, -1.5% 1.5%
M BW case VlN - VOUT >700 mV
forced PWM, low BW case
: lout = louT_mAX:
DC Output Voltage Accuracy in e
5.1.6b | /OUT-ACC_DC_PW |forced PWM mode, low and high Vour =06V10 0.7V, -10 10| mv
M BW case VlN - VOUT >700 mV
forced PWM, low BW case
DC Output Voltage Accuracy in {(/DUT ==1g1£\’/ t0 3.4V
5.1.6c |Vout acc_pc_prm|auto-PFM mode, low and high BW VI?\JUTVOU-T > 500 mV -3.0% 3.5%
case auto-PFM, low BW case
: lout = louT_mAX:
DC Output Voltage Accuracy in =
5.1.6d |Vout acc_pc rr |Fixed Frequency mode, low and xOU_Ti 0'7\>/ 200861\4‘\/ -1.5% 1.5%
high BW case N7 TouT
fixed frequency, low BW case
: lout = lout_max:
D‘C Output Voltage Accuracy in Vour = 0.6V 10 0.7V,
5.1.6e |Vout acc_pc Fr |Fixed Frequency mode, low and Vin -V > 1000 mV -10 10 mV
high BW case N7 OUT
fixed frequency, low BW case
51.7 Rrs_INPUT Feedback input impedance Converter enabled 2.3 3.75 50 MQ
V|N =5.0V, VOUT =1.2V,
DC Load Regulation, forced PWM, | loyt = 0 to lout_max: o
5212 |Vioap REG_PWM |0y BW case forced PWM, low BW case, Coyr = 0.1 0.16| %A
40uF
V|N =5.0V, VOUT =1.2V,

DC Load Regulation, fixed lout =0 to loyt_max o
52.1b | Vioap_rec_Fr frequency, low BW case fixed frequency, low BW case, Coyt 0.1 0.16| %/A
= 40uF

Viy =3.3Vto 5.5V,
. . VOUT = 12V,
DC Line Regulation, forced PWM,
5.2.2a VLlNE_REG low BW Casg IOUT =1mA and IOUT_MAX 0.1 0.16 %IV
forced PWM, low BW case, CoyT =
40uF
Viy =3.3Vto 5.5V,
. . . VOUT = 12V,
52.2b |Vine Rec f[rf tg‘fcR?gV‘yﬁé{/‘\’/”éaf';‘:d lour = 1MA and lout max 01  0.16] %NV
q Y, fixed frequency, low BW case, Coyt
=12uF
VIN = 50\/, VOUT =0.75V,
Load Transient, Vou71=0.75V, auto- IOU_T . 100mA t0 1100mAto 100mA,
5.2.3a VLOAD_TRANSIENT PEM hlgh BW case tR = tF = 500ns, —-27.5 27.5 mV
’ auto-PFM, high BW case, Coyt =
80uF
VIN = 50V, VOUT = 075V,
Load Transient, Vou7=0.75V, forced IOU_T - 100mA to 1100mA to 100mA,
5.2.3b VLOAD TRANSIENT . tR = tF = 500ns, —-27.5 27.5 mV
- PWM, high BW case
’ forced PWM, high BW case, Coyt =
80 uF
VIN = SOV, VOUT = 075V,
IOUT = IOUT =100mA to 1100mA to
Load Transient, Vout=0.75V, fixed |100mA,
5.2.3¢ | VLoaD_TRANSIENT frequency, high BW case tg = tr = 500ns, —21.5 215 mv
fixed frequency, high BW case,
Cout =60 pF
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5.7 BUCK1 Converter (#tX)

over operating free-air temperature range (unless otherwise noted)

POS PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VlN = 50V, VOUT = 18V,
Load Transient, Voyr=1.8V, auto- loutr = TmA to 1A to TmA, )
5242 | VLoap_TRANSIENT | pEM. jow BW case tg = tr = 1ps, 90 90| mv
auto-PFM, Coyt = 40pF
VlN = 50V, VOUT = 18V,
Load Transient, Voyt=1.8V, forced |loyt = 1mA to 1Ato TmA, }
52.4b | VLoaD_TRANSIENT | pyyM. low BW case tr =t = 1ps, 60 60 mv
forced PWM, Coyt = 40uF
VIN = 50\/, VOUT = 18\/,
. _ ) lout = TmA to 1A to TmA,
5246 | ViOAD TRANSIENT Load Transient, Voyt=1.8V, fixed tR = tr = s, 180 180| mv
- frequency, low BW case
’ fixed frequency, low BW case, Coyt
=12uF
Vin = 3.3V to 5.5V in 50ps,
Line Transient, Voyr=1.2V, forced Vour = 1.2V, loyr = TmA and
5.2.5a | VLINE_TRANSIENT | p\WM. low BW case louT_MAXs =50 50| mv
’ forced PWM, low BW case, Coyt =
40uF
VN = 3.3V to 5.5V in 50ps,
Line Transient, Vour=1.2V, fixed | vouT = 12V lour = 1mA and
5.2.5b | VLINE_TRANSIENT frequency, low BW case lout_max: -50 50| mv
’ fixed frequency, low BW case, Cout
=12uF
V|N = 5.0V, VOUT = 2.5V,
forced PWM, low BW case, Coyt =
5.2.6a |VrippLe PP pwm |Forced PWM Mode, low BW case  |40uF, X5R, ESR = 10mOhm, 10 20| mVpp
L =470nH, DCR = 50mQ
IOUT =1A
V|N =5.0V, VOUT =25V,
auto PFM, low BW case, Coyt =
5.2.6b |VrippLe pp PFM  |Auto PFM Mode, low BW case 40uF, X5R, ESR = 10mOhm, 20 40| mVpp
L =470nH, DCR = 50mQ
lout = 20mA
V|N =5.0V, VOUT =25V,
fixed frequency, low BW case, Coyt
Fixed Frequency Mode, low BW = 12uF, X5R, ESR = 10mOhm,
52.6c |\VrippLE_pp_FF case, spread spectrum disabled L = 470nH, DCR = 50mQ, 10 20| mVee
IOUT =1A,
Spread-Spectrum disabled
VlN = 50V, VOUT = 25V,
fixed frequency, low BW case, Coyt
Fixed Frequency Mode, low BW = 12uF, X5R, ESR = 10mOhm,
5.26d |VRppe pp £ sS | casg L = 470nH, DCR = 50mQ 20 401 mVee
lout = 1A,
Spread-Spectrum enabled
5.3.1 lout_max Maximum Operating Current 3.5 A
5.3.2 ICURRENT_LIMIT Peak Current Limit VIN =2.5V to 5.5V 4.6 57 6.9 A
5.3.3 IREV_CUR_LIMIT Reverse Peak Current Limit VIN =2.5V to 5.5V -2.0 -1.5 -1.0 A
53.4a |Rpson Hs ;‘f:usp'sl‘; MOSFET On Resistance, | \;.-cured Pin to Pin, Vi = 5V 70| mQ
53.4b | Roson_ ks ooty o On ResIStaNce: |yeasured Pin to Pin, Viy = 3.3V 80| mOQ
535a |Rpson Ls g{’/‘_“;f’;‘;‘fyMOSFET On Resistance, | \1oasured Pin to Pin, Vi = 5V 40| mQ
5.3.5b |Rpson_Ls é?gﬁ’/_ssf;p'l\gos':g On Resistance, | peasured Pin to Pin, Viy = 3.3V 50| mQ
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5.7 BUCK1 Converter (#tX)

over operating free-air temperature range (unless otherwise noted)

with Spread Spectrum enabled

lout = 1Ato 3A
Spread spectrum enabled

POS PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
536 |RoiscHaRGE Output Discharge Resistance g‘;g‘l’je%”'y when converter is 60 125  200| O
5.4.1 Lsw Output Inductance DCR = 50mQ max 330 470 611 nH
Output Capacitance in auto-PFM or _

54.2a |Cour forced PWM for low BW case ESR = 10mQ max 10 75| uF
Output Capacitance in fixed _

54.2b |Court Fr frequency for low BW case ESR = 10mQ max 12 36| uF
Output Capacitance in auto-PFM or _

5.4.3a COUT_HIGH_BW forced PWM for high BW case ESR = 10mQ max 30 220 pF
Output Capacitance in fixed _

5.4.3b COUT_HIGH_BW_FF frequency for high BW case ESR = 10mQ max 48 144 uF

Timing Requirements

— - o

5 5.1 - Ramp Time in forced PWM, low BW | Time from en_able to 98_/0 of target 03 165 ms

case value, assuming no residual voltage
DVFS_RISE_ DVFS timing requirements in forced | Step-duration during DVFS voltage
5.5.2a QFF PWM, rising slope adjustments from 0.6V to 1.4V 29 3.2 3.5| mVips
DVFS_RISE_ DVFS timing requirements in fixed- | Step-duration during DVFS voltage

55.2 FF frequency mode, rising slope adjustments from 0.6V to 1.4V 18 21 25| mVius
DVFS timing requirements in forced . .

552c |DVFS_FALL  |PWM orfixed-frequency mode, | o.cp-duration during DVFSvoltage | 45 53 061| mvius

) adjustments from 1.4V to 0.6V

falling slope

Switching Characteristics
Switching Frequency, forced PWM, F°r°ef PWM, Viy =3.3V 1o 5V,

5.6.1a |fsw . Vout = 0.8V to 1.8V, 2.3 MHz
high or low BW case _

IOUT =1Ato 3A

Switching Frequency, fixed Fixed - Frequency, V|y = 3.3V to 5V,

5.6.1b |fsw frequency, high or low BW case, no |Voyr = 0.8V to 1.8V, 2.18 2.3 2.42| MHz
Spread Spectrum lout = 1Ato 3A
Switching Frequency, fixed \F/|xed; For%%jf: iyé\\;m = 3.3VIo5Y,

5.6.2 |fsw ss EN frequency, high or low BW case, our = - R 1.95 2.65| MHz

(M
)

PVIN_Bx must not exceed VSYS
Refers to DC-regulation only. Transient response may require more headroom. With low headroom, the frequency variation increases

for quasi-fixed frequency.

5.8 BUCK2, BUCK3 Converter
over operating free-air temperature range (unless otherwise noted)

POS ‘ PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
Electrical Characteristics
6.1.1a | Vin suckes Input Voltage(!) sgﬁ‘SS“pp'y voltage, maximum 2.5 55/ V
Output voltage configurable in
Buck Output Voltage configurable  |25mV-steps for 0.6V < Vgyt < 1.4V,
6.1.1b | Vour_suckas Range in 100mV steps for 1.4V < Vgour < 0.6 34V
3.4V
6.1.2a |lq uckes Quiescent Current at 25°C, PFM CF'Vl' 5833'3‘ e”a_b'fg'v”%"_’gggc 10 13| pA
- IN = 0.0V, Voyt = 1.2V, 1=
. PFM, BUCKXx enabled, no load
Quiescent Current -40°C to 125°C, ! . "o
6.1.2b IQ_BUCK23 PFM, low BW case :QNIESSO(?V, VOUT = 12V, TJ=-4O C 15 43 HA
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5.8 BUCK2, BUCK3 Converter (ftX)

over operating free-air temperature range (unless otherwise noted)

POS PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Quiescent Current -40°C to 150°C, |PFM, BUCKXx enabled, no load,
6.1.2¢c |lg Buck2s PFM, low BW case Vin = 5.0V, Vout = 1.2V, T;=-40°C 20 63| pMA
to 150°C
Input to Output Voltage Corner cases at maximum load loyt
6.1.32 | VHEADROOM_PWM | Hgadroom (@ = 65% of lout_max 500 mv
Input to Output Voltage
6.1.3b VHEADROOM_PWM Hgadroom apt IOUT - E)UT MAX @) Corner cases at IOUT = IOUT_MAX 700 mV
Input to Output Voltage Corner cases at maximum load loyt
6.1.3c VHEADROOM_FF Headroom(z) = 0.5A 500 mV
Input to Output Voltage
6.1.3d VHEADROOM_FF Hgadroom apt louT = Ii)UT VAX @) Corner cases at loyt = IOUT_MAX 1000 mV
Output voltage Steps Buck2 and
6.1.4 VOUT_STEP_LOW BUC?(\?) 9 P 0.6V < Vgour = 1.4V 25 mV
6.1.5 Vout _sTep_HiGH | Output voltage Steps Buck2, Buck3 |1.5V < Vgyr < 3.4V 100 mV
: lout = louT_maAX:
DC Output Voltage Accuracy in o
6.1.6a |/OUT-ACC_DC_PW |forced PWM mode, low and high Vour 2 0.7V10 3.4V, -1.5% 1.5%
M BW case VN - VouTt > 700 mV
forced PWM, low BW case
: lout = louT_mAX:
DC Output Voltage Accuracy in e
6.1.6b | /OUT-ACC_DC_PW |forced PWM mode, low and high Vour =0.6V10 0.7V, -10 10| mv
M BW case VlN - VOUT >700 mV
forced PWM, low BW case
DC Output Voltage Accuracy in {?UT ==1(;n£\,/ 0 3.4V
6.1.6c |Vour acc pc pem|auto-PFM mode, low and high BW | ,OYT "~ Y -3.0% 3.5%
= — = case VlN - VOUT > 500 mV
auto-PFM, low BW case
DC Output Voltage Accuracy in {(/DUT =>I8U7T\—/’V{’gx‘3 av
6.1.6d |Vour acc oc rr | Fixed Frequency mode, low and VOUT\y > 1000 mV -1.5% 1.5%
~ 7 7 |high BW case N7 TouT m
fixed frequency, low BW case
DC Output Voltage Accuracy in {?UT ::I%Ug\—/’\"t’gxb v
6.1.6e |Vour acc pc rr | Fixed Frequency mode, low and VOUTV e 1000 mV -10 10| mv
T | high BW case /in - Vour > 1000 m
fixed frequency, low BW case
6.1.9 Rrs_INPUT Feedback input impedance Converter enabled 2.3 3.75 50 MQ
DC Load Regulation, forced PWM, Vin =_5'0V‘ Vour = 1.2V, 0
6.2.1a | VLOAD_REG_PWM ||ow BW case lout = 0 to louT_MAXs 0.1 0.16| %/A
forced PWM, low BW case
V|N =5.0V, VOUT =1.2V,
DC Load Regulation, fixed lout = 0 to lout_max: o
6.2.1b | Vioap_rec_Fr frequency, low BW case fixed frequency, low BW case, Coyt 0.1 0.16| %A
= 40pF
Vin=3.3Vto 5.5V,
. . VOUT =1.2V,
DC Line Regulation, forced PWM,
6.2.2a |VinE ReG o B Casg lour = TMA and louT max 01 016 %N
forced PWM, low BW case, Coyt =
40pF
Vin=3.3Vto 5.5V,
. . . VOUT = 12V,
DC Line Regulation, fixed
6.2.2b VLlNE_REG frequency Igw BW case IOUT =1mA and IOUT_MAX 0.1 0.16 %IV
’ fixed frequency, low BW case, Coyt
=12uF
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5.8 BUCK2, BUCK3 Converter (ftX)

over operating free-air temperature range (unless otherwise noted)

POS

PARAMETER

TEST CONDITIONS

MIN TYP MAX| UNIT

6.2.3a

VLoAD_TRANSIENT

Load Transient, Voyt=0.75V, auto-
PFM, high BW case

VlN = 50V, VOUT = O75V,

lout = 100mA to 1100mA to
100mA,

tR = t’: = 500ns,

auto-PFM, high BW case, Coyt =
80uF

—27.5 275 mVv

6.2.3b

VLoAD_TRANSIENT

Load Transient, Voyt=0.75V, forced
PWM, high BW case

VlN = 50V, VOUT = 075V,

lout = 100mA to 1100mA to
100mA,

tR = tF = 500ns,

forced PWM, high BW case, Coyt =
80 uF

—27.5 275 mVv

6.2.3c

VLoAD_TRANSIENT

Load Transient, Voy71=0.75V, fixed
frequency, high BW case

VIN = 50\/, VOUT =0.75V,

lout = 100mA to 1100mA to
100mA,

tR = tF = 500ns,

fixed frequency, high BW case,
Cout =60 pF

-27.5 275 mVv

6.2.4a

VLOAD_TRANSIENT

Load Transient, Vout=1.8V, auto-
PFM, low BW case

VIN = 50V, VOUT = 18V,
lout = TmA to 1A to TmA,
tR=tp= 1“3,

auto-PFM, Coyt = 40pF

mV

6.2.4b

VLOAD_TRANSIENT

Load Transient, Voyt=1.8V, forced
PWM, low BW case

VIN = SOV, VOUT = 18V,
lout = TmA to 1A to TmA,
tR=tr= 1|JS,

forced PWM, Coyt = 40uF

mV

6.2.4c

VLOAD_TRANSIENT

Load Transient, Voyut=1.8V, fixed
frequency, low BW case

V|N = 5.0V, VOUT = 18V,

loutr = TmA to 1A to TmA,

tR=tg= 1|JS,

fixed frequency, low BW case, Cout
=12uF

-180 180 mV

6.2.5a

VLINEiTRANSIENT

Line Transient, Voyt=1.2V, forced
PWM, low BW case

Vin = 3.3V to 5.5V in 50us,

Vout = 1.2V, loyt = 1TmA and
louT_mAX:

forced PWM, low BW case, Coyt =
40uF

mV

6.2.5b

VLINEiTRANSIENT

Line Transient, Voyt=1.2V, fixed
frequency, low BW case

Vin = 3.3V to 5.5V in 50us,

Vout = 1.2V, loyt = TmA and
louT_mAXs

fixed frequency, low BW case, Coyt
=12uF

mV

6.2.6a

VRIPPLE_PP_PWM

Forced PWM Mode, low BW case

VlN = 50V, VOUT = 25V,

forced PWM, low BW case, CoyT =
40uF, X5R, ESR = 10mOhm,

L =470nH, DCR = 50mQ

lout = 1A

10 20 mVPp

6.2.6b

VRIPPLE_PP_PFM

Auto PFM Mode, low BW case

VlN = 50V, VOUT = 25V,

auto PFM, low BW case, Coyt =
40uF, X5R, ESR = 10mOhm,

L =470nH, DCR = 50mQ

IOUT =20mA

20 40 mVpp

6.2.6¢c

VRIPPLE_PP_FF

Fixed Frequency Mode, low BW
case, spread spectrum disabled

VIN = 50\/, VOUT = 25\/,

fixed frequency, low BW case, Coyt
= 12uF, X5R, ESR = 10mOhm,

L =470nH, DCR = 50mQ,

lout = 1A,

Spread-Spectrum disabled

10 20 mVpp
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5.8 BUCK2, BUCK3 Converter (ftX)

over operating free-air temperature range (unless otherwise noted)

POS PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VlN = 50V, VOUT = 25V,
fixed frequency, low BW case, Coyt
Fixed Frequency Mode, low BW = 12uF, X5R, ESR = 10mOhm,
6.2.6d | VrippLE_PP_FF_SS | a6, spread spectrum enabled L = 470nH, DCR = 50mQ, 20 40| mVep
lout = 1A,
Spread-Spectrum enabled
6.3.1 lout_max Maximum Operating Current 2.0 A
6.3.2 ICURRENT_LlMIT Peak Current Limit VIN =2.5V to 5.5V 3.1 3.9 4.7 A
6.3.3 IREV_CUR_LIMIT Reverse Peak Current Limit VIN =2.5V to 5.5V -2.0 -1.5 -1.0 A
High Side MOSFET On Resistance, . .
6.3.4a |Rpson_Hs S\Esupply Measured Pin to Pin, V|y = 5V 110 mQ
High Side MOSFET On Resistance, . ) _
6.3.4b |Rpson_Hs 3.3V-supply Measured Pin to Pin, V|y = 3.3V 135 mQ
Low Side MOSFET On Resistance, . .
6.3.5a |Rpson_Ls 5V-supply Measured Pin to Pin, V|y = 5V 110 mQ
Low Side MOSFET On Resistance, . . _
6.3.5b |Rpson_Ls 3.3V-supply Measured Pin to Pin, V|y = 3.3V 130 mQ
636 |RoiscHarGE Output Discharge Resistance g‘;g‘l’je%”'y when converter is 60 125  200| O
6.4.1 Lsw Output Inductance DCR = 50mQ max 330 470 611 nH
Output Capacitance in auto-PFM or _
6.4.2a |Cour forced PWM for low BW case ESR = 10mQ max 10 75| uF
Output Capacitance in fixed _
6.4.2b |Court Fr frequency for low BW case ESR = 10mQ max 12 36| uF
Output Capacitance in auto-PFM or _
6.4.3a COUT_HIGH_BW forced PWM for high BW case ESR = 10mQ max 30 220 uF
Output Capacitance in fixed _
6.4.3b COUT_HIGH_BW_FF frequency for high BW case ESR = 10mQ max 48 144 uF
Timing Requirements
— P - o
6.5.1 - Ramp Time in quasi-fixed-frequency | Time from en_able to 98_/0 of target 03 165 ms
mode value, assuming no residual voltage
DVFS_SLOPE_ |DVFS timing requirements in forced | Step-duration during DVFS voltage
6.5.2a QFF PWM, low BW case adjustments from 0.6V to 1.4V 29 3.2 3.5| mVips
DVFS_SLOPE_ |DVFS timing requirements in fixed- |Step-duration during DVFS voltage
6.5.2 FF frequency mode, low BW case adjustments from 0.6V to 1.4V 18 21 25| mVius
Switching Characteristics
DVFS timing requirements in forced . . .
6.52c |DVFS FALL  |PWM or fixed-frequency mode, | SioP-duration during DVFS voltage | 4 45 53 61| mv/us
. adjustments from 1.4V to 0.6V
falling slope
Switching Frequency, forced PWM, F°r°ef PWM, Viy = 3.3V 1o 5V,
6.6.1a |fsw high or low BW case Vout = 0.8V to 1.8V, 2.3 MHz
9 lour = 1A to 1.8A
Switching Frequency, fixed Fixed - Frequency, V|y = 3.3V to 5V,
6.6.1b |fsw frequency, high or low BW case, no |Voyr = 0.8V to 1.8V, 2.18 2.3 2.42| MHz
Spread Spectrum lout = 1A to 1.8A
Switching Frequency, fixed \F/|xed; For%%jf: iyé\\;m = 3.3VIo5Y,
6.6.2 |fsw ss EN frequency, high or low BW case, our = - R 1.95 2.65| MHz
== . lout = 1A to 1.8A
with Spread Spectrum enabled
Spread spectrum enabled

M

PVIN_Bx must not exceed VSYS
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@)

for quasi-fixed frequency.

5.9 General Purpose LDOs (LDO1, LDO2)

over operating free-air temperature range (unless otherwise noted)

Refers to DC-regulation only. Transient response may require more headroom. With low headroom, the frequency variation increases

POS ‘ PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Electrical Characteristics
711 |Vin_oo Input Voltage (LDO-mode)(") LDO-mode, maximum VSYS 1.5 55| V
712 |ViN_Lpo_BYP Input Voltage (bypass-mode)(") ) | Bypass-mode, maximum VSYS 15 3.4 v
713  |ViN_Lpo Lsw Input Voltage (LSW-mode)(") LSW-mode, maximum VSYS 1.5 55 V
LDO Output Voltage configurable LDO mode, with 50-mV steps, V|y -
714 Vourt_Lbo Range Vour > 300 mV 0.6 3.4 \Y
715 v LDO Output Voltage configurable Bypass mode, configurable Voyt 15 34 Vv
o OUT_LDO_BYP | Range in bypass-mode range with 50-mV steps : :
71.6 Vout _sTEP Output Voltage Steps LDO mode, 0.6V < Vgt < 3.4V 50 mV
717 |Voropour Dropout Voltage \,;'Xmi“ < Vin < Vinmax, lour =400 150  300| mv
Total DC Output Voltage accuracy,
VouT accuracy |including Voltage References, DC  |LDO-mode, V |\ - Vout > 300 mV, o o
7.1.8 E - . . -1.1% 1.1%
H load and line regulations, process |Voyt 2 1V
and temperature variations
Total DC Output Voltage accuracy,
71.9 Vv including Voltage References, DC |LDO-mode, V |\ - Vout > 300 mV, 11 1l mv
o OUT_ACCURACY_L | |oad and line regulations, process  |Voyt < 1V
and temperature variations
Bypass Resistance, high output 25V<V|ys3.6V,V)=sVSYS,
7110 |Reypass n voltage lout = 400 mA, bypass-mode 2001 mQ
Bypass Resistance, low output 1.5VsVnS25YV,V|ysVSYS,
7111 |Reveass L voltage lout = 400 mA, bypass-mode 250| mQ
LSW Resistance, high output 25V<V|ys55V,V)=<VSYS,
7192 \Risw n voltage lout = 400 mA, LSW-mode 200| mQ
) 1.5VsVy=s25V,VysVSYS,
7113 |Ryisw L LSW Resistance, low output voltage lout = 400 MA, LSW-mode 250 mQ
= o, o, o,
721 |Vioao Transient | Transient Load Regulation, AVOUT |louT = 20% 10 80% t0 20% of 35 35| mv
- lout_max, tr=t=1ps
VlN step =600 mVPp, tR = tF =10
722 VLINE_TRANSIENT | Transient Line Regulation us, LDO not in dropout condition, -25 25 mV
LDO-mode
. 100 Hz < f< 100 kHz, V|y =3.3 V,
7.2.3 NOISEgrums RMS Noise Vour = 1.8 V, lour = 300 mA 600 MVRms
724 VRIPPLE Voltage Rlpple 5 mVpp
VpvIN_LDOxmin < VIN < VPVIN_LDOxmaxs
7.31 lout_max QOutput Current Applies to LDO-, bypass- and LSW- 400 mA
mode
7.3.2 ICURRENT_LIMIT Short Circuit Current Limit Vin = 3.6V, VOUT =0V 600 980 1600 mA
LDO-mode, with maximum 20-pF
7.3.3 IIN_RUSH_LDO LDO Inrush Current load connected to VLDOX, , loyt =0 1500 mA
mA or 400mA
. Bypass-mode, with maximum 50-pF
7.3.4 IIN_RusH_Lpbo_gyp |LDO Inrush Current in bypass-mode load connected to VLDOX 1500, mA
. LSW-mode, with maximum 50-pF
7.35 IIN_RUsH_Lpo_Lsw |LDO Inrush Current in LSW-mode load connected to VL DOx 1500 mA
Pulldown Discharge Resistance at Active only when converter is
7.3.6 RpiscHARGE 9 disabled. Applies to LDO-, bypass- 100 200 300 Q
LDO Output
and LSW-mode
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5.9 General Purpose LDOs (LDO1, LDO2) (#zX)

over operating free-air temperature range (unless otherwise noted)

POS PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Quiescent Current in ACTIVE state _
7.37a |lg acve o |at 25°C, #DS';S‘?SE" loyr =0 mA, 50 62| pA
LDO-mode J
Quiescent Current in ACTIVE state
o o LDO-mode, | =0mA,
7.3.7b |lg acTIVE LDO -40°C to 125°C, T = -40°C toO1U2Ts°c 50 65| pA
LDO-mode J
Quiescent Current in ACTIVE state
-40°C to 150°C, LDO-mode, lgyt = 0 mA,
7.3.7b |lg_acmive Lpo LDO-mode T, =-40°C to 150°C 50 66 WA
| Quiescent Current in ACTIVE state b de. | =0mA
738a |'QACTIVELLDO BY |4 95°C ypass-moae, loyt = U MA, 43 48| A
e P ! TJ =25°C
bypass-mode
| Quiescent Current in ACTIVE state bypass-mode. | =0mA
7.3.8b | QACTIVELDOBY | 40°C to 125°C, T G o 1oa ’ 43 50| pA
P _ J=- to 125°C
bypass-mode
Quiescent Current in ACTIVE state
IQ_ACTIVE_LDO_BY -40°C to 150°C, bypass-mode, loyT = 0 mA,
7.3.8b p bypass-mode T, =-40°C to 150°C 43 50| pA
Quiescent Current in ACTIVE state
73.9a |lQACTIVELDO LS |44 05°C LSW-m:)de, lout =0 MA, 46 53| uA
w LSW-mode Ty=25C
Quiescent Current in ACTIVE state _
739 |'QACTIVELDOLS | 40°C 1o 125°C, #S!V:Togdce{ol%%:co mA, 46 53| pA
w LSW-mode J
Quiescent Current in ACTIVE state
IQ_ACTIVE_LDO_LS -40°C to 150°C, LSW—mode, IOUT =0 mA,
7.3.90 w LSW-mode T,=-40°C to 150°C 46 541 bA
Connected from PVIN_LDOx to
o . GND
2)
7.4.1 Cin Input Filtering Capacitance Applies to LDO-, bypass- and LSW- 1.6 2.2 uF
mode
742  |Cour Output Filtering Capacitance®® Eggf;%‘;g from VLDOx to GND, 16 22 4| WF
Total Capacitance at Output (Local
743 COUT_TOTAL +POL), LDO-mode® 1 MHz <f< 10 MHz 20 uF
Total Capacitance at Output (Local
74.4 COUT_TOTAL_BYP + POL), bypass-mode(4) 1 MHz <f< 10 MHz 50 HF
Total Capacitance at Output (Local
745  |Cout_totAL LSW |, POL), ESW-mode(“) put ( 1 MHz < f< 10 MHz 50| uF
7.4.6 Cesr Filtering capacitor ESR max 1 MHz <f< 10 MHz 10 200 mQ
Timing Requirements
Measured from enable to 98% of
) . target value, LDO-mode or bypass-
7.51 trampP Ramp Time LDO in LDO- and mode, measured when enabled 950 us
bypass-mode L ; .
individually, assuming no residual
voltage
Ramp up Slew Rate in LDO- and
752  |trawp sLew bypags_ﬁno I Vour from 0.3 V to 90% of Vour 12| mV/ps
Measured from enable to target
7.5.3 tRAMP_LsW Ramp Time LSW-mode value, LSW-mode, assuming no 1250 us
residual voltage
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5.9 General Purpose LDOs (LDO1, LDO2) (#zX)

over operating free-air temperature range (unless otherwise noted)

POS PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
754 tRAMP_SLEW Ramp up Slew Rate in LSW-mode | Voyt from 0.3 V to 90% of Vout 12| mV/us
755 tTRANS_1P8_3P3 Transition Time 1.8V - 3.3V VN = 4.0V, loyt = 300mA ms
7.5.6 tTRANS_3P3_1P8 Transition Time 3.3V - 1.8V VN = 4.0V, loyt = 300mA ms

M
(2
(©)

PVIN_LDOx must not exceed VSYS
Input capacitors must be placed as close as possible to the device pins.
When DC voltage is applied to a ceramic capacitor, the effective capacitance is reduced due to DC bias effect. The table above

therefore lists the minimum value as CAPACITANCE. In order to meet the minimum capacitance requirement, the nominal value of the
capacitor may have to be scaled accordingly to take the drop of capacitance into account for a given dc voltage at the outputs of
regulators.

4)
®)

5.10 General Purpose LDOs (LDO3, LDO4)

over operating free-air temperature range (unless otherwise noted)

Additional capacitance, including local and POL, beyond the specified value can cause the LDO to become unstable
PVIN_LDOx voltage must be within (configured VOUT) and (configured VOUT + 200mV), maximum 3.6V.

POS ‘ PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Electrical Characteristics
811 |V Input Voltage (LDO-mode) (V) LDO-mode, maximum Vygys 22 55| V
812 |Vn Input Voltage (LSW-mode) (1) LSW-mode, maximum Vysys 2.2 55| V
813 |Vour 'é[a)gg(e)“tp“t Voltage configurable |\, _ 5 5yt 5.5V, maximum Vysys 12 33| Vv
8.14 Vout_sTEP Output voltage Steps 1.2V £ Vgour £3.3V 50 mV
8.1.5  |Vproprout Dropout Voltage Vinmin = VIN £ ViNmax lout = loutmax 150 300 mv
v Total DC accuracy including DC
8.1.6 OUT_DC_ACCURA 110ad and line regulation for all valid |LDO-mode, Vi - Vout > 300 mV -1% 1%
ey output voltages
8.1.6a |/LOAD_REGULATIO | B joad regulation, AVoyt 1 MA £ louT £ louTmax 1% 1%
. . VIN = 33V, IOUT = 100mA,
8.1.7 Rgypass Bypass resistance in LSW-mode Loadswitch-mode enabled 1 Q
VlN = 33\/, VOUT = 180V, IOUT =
8.2.1 VLOAD_TRANSIENT Transient load regulation, AVOUT 20% of IOUT_MAX to 80% of IOUT_MAX -25 25 mV
in 1us, Coyt = 2.2uF
Transient line regulation On rqqde, not under dropout
8.2.2 VLINE_TRANSIENT AVOUT / VOUT ! CO_ndItIOn, VIN step =600 mVpp, tr = -25 25 mV
tr= 10us
8.2.2a |ViNe_recuLaTion | DC line regulation, AVoyut /Voutr | Vinmin £ VIN < ViNmax louT = louTmax 1% 1%
LDO-mode, f=100Hz to 100KHz,
8.2.3 NOlSERMS RMS Noise VIN = 33V, VOUT = 18V, IOUT = 15 IJVRMS
300mA
. . . LDO-mode, VN = 3.3V, VOUT =
8.24 PSRRkHz Power Supply Ripple Rejection 1.8V, lour = 300mA 71 db
. . . LDO-mode, VN =3.3Y, VOUT =
8.2.5 PSRRokHz Power Supply Ripple Rejection 1.8V, lour = 300mA 64 db
. . . LDO-mode, VN =3.3Y, VOUT =
8.2.6 PSRRgokHz Power Supply Ripple Rejection 1.8V, lour = 300mA 61 db
. . . LDO-mode, VIN = 33V, VOUT =
8.2.7 PSRRmuz Power Supply Ripple Rejection 1.8V, loyr = 300mA 26 db
8.3.1 lout Output Current 300 mA
. - VN = 3.6V, Vout = 0V, Tested under
8.3.2 ICURRENT_LlMIT Short Circuit Current Limit a pulsed load condition 400 900 mA
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5.10 General Purpose LDOs (LDO3, LDO4) (#tX)

over operating free-air temperature range (unless otherwise noted)

POS PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
LDO- or LSW-mode, V| = 3.3V and
8.3.3 IiN_RUSH LDO inrush current then LDO is enabled, Coyt = 650 mA
4pF, loyt = 0 mA or 300mA
Active only when converter is
8.3.4 RpiscHARGE disabled Y 120 250 400 Q
. ; Vysys = VN = 3.3V, loyr = 0 mA
8352 |lg acTive aQtuz'nge”t Currentin ACTIVE state |\ p1jies to LDO-mode, 25 30| pA
Ty=25°C
. ; Vysys = ViN = 3.3V, loyt = 0 mA
8.3.5b |lg acTive o e M ACTIVE State | appies to LDO-mode, 25 40| pA
Ty=-40°C to 125°C
Quiescent Current in ACTIVE state |Vysys = ViN=3.3V, loyr =0 mA,
8.3.5b |lg_acTivE -40°C to 150°C Applies to LDO-mode, 25 40| pA
T,=-40°C to 150°C
. . Vysys = ViN = 3.3V, lout = 0 mA
8.3.5¢ |lg_acTivE ;)tuzlzsocc:;ent Current in ACTIVE state Applies to LSW-mode, 60 112 pA
Ty=25°C
. . VVSYS =Vy=33YV, IOUT =0mA
8.35d |lg acTive %‘fg‘iz”:gﬂge”t in ACTIVE state | o0 jlies to LSW-mode., 70 145 A
T,=-40°C to 125°C
Quiescent Current in ACTIVE state |Vysys = VN =3.3V, loyt =0 mA,
8.3.5d |lg_acTIvE -40°C to 150°C Applies to LSW-mode, 70 145 pA
T,=-40°C to 150°C
8.4.1 Cin Input Filtering Capacitance (2) 2.2 4.7 uF
A . Connected from VLDOx to GND
@) ’
8.4.2 Court Output Filtering Capacitance LDO-mode 1.6 2.2 4| uF
. 1 MHz < f < 10 MHz, impedance
Total Capacitance at Output (Local T
8.4.3a | Cout TOTAL_FAST + POL), fast ramp-time ©) betV\{een output and point-of-load 15| uF
maximum 6nH
. 1 MHz < f <10 MHz, impedance
Total Capacitance at Output (Local T
8.4.3b | Cour_toTAL_SLOW | |, POL), slow ramp-time @) bet\A{een output and point-of-load 30| puF
maximum 6nH
8.4.4 Cesr Filtering capacitor ESR max 1MHz to 10MHz 10 20| mQ
Timing Requirements
Measured from enable to 98% of
) target value, LDO-mode, measured
8.5.1a | trawp_rast Ramp Time fast when enabled individually, 660| us
assuming no residual voltage
Measured from enable to 98% of
) target value, LDO-mode, measured
8.5.1b | trawe_sLow Ramp Time slow when enabled individually, 23| ms
assuming no residual voltage
LDO- or LSW-mode, measured
8.5.2a |tramp_sLew FasT |Ramp Up Slew Rate fast from 0.5V to target value 25| mV/us
LDO- or LSW-mode, measured
8.5.2b |tramp_sLeEw sLow |Ramp Up Slew Rate slow from 0.5V to target value 9| mV/us

(1) PVIN_LDOx must not exceed VSYS

(2) When DC voltage is applied to a ceramic capacitor, the effective capacitance is reduced due to DC bias effect. The table above

therefore lists the minimum value as CAPACITANCE. In order to meet the minimum capacitance requirement, the nominal value of the
capacitor may have to be scaled accordingly to take the drop of capacitance into account for a given dc voltage at the outputs of
regulators.

(3) Additional capacitance, including local and POL, beyond the specified value can cause the LDO to become unstable
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5.11 GPIOs and multi-function pins (EN/PB/VSENSE, nRSTOUT, nINT, GPO1, GPO2, GPIO,

MODE/RESET, MODE/STBY, VSEL_SD/VSEL_DDR)

over operating free-air temperature range (unless otherwise noted)

POS | PARAMETER \ TEST CONDITIONS MIN  TYP  MAX| UNIT
Electrical Characteristics
9.1.1 V. Low-level Output Voltage (open- VIO = 3.6V, lg. = 2mA, GPO1, 0.40 Vv
o oL drain) GPO2, GPIO, nRSTOUT, nINT )
EN/PB, MODE/STBY, MODE/
9.1.2 Vi Low-level Input Voltage RESET and VSEL_SD/VSEL_DDR, 0.4 \
GPIO
EN/PB, MODE/STBY, MODE/
9.1.3 ViH High-level Input Voltage RESET and VSEL_SD/VSEL_DDR, 1.26 Vv
GPIO
VSENSE Comparator Threshold
9.14 VvSENSE (EN/PB/VSENSE) 1.08 1.20 1.32 Vv
VSENSE Comparator Hysteresis
915 |VusenseHvs | (EN/PB/VSENSE) 8 3 55 mv
Input leakage current (GPIO,
EN/PB/VSENSE, MODE/STBY, _
916 |lke MODE/RESET, VSEL_SD/VSEL/ | /N=33V 101 wA
DDR)
Internal input pin
capacitance (GPIO, EN/PB/
917 |Cn VSENSE, MODE/STBY, MODE/ 10 pF
RESET, VSEL_SD/VSEL/DDR)
on pins GPO1, GPO2, GPIO,
pull-down current, available 100us |MODE/STBY, MODE/RESET,
918 lpp after VSYS is applied VSEL_SD/VSEL_DDR, nINT, 18 25 35 nA
nRSTOUT
Pin leakage when VSYS is present,
919 |lke_vsys ONLY |yt digital supply VDD1P8 is not | S0 ONY TowA
9110 |V Pin voltage when VSYS is present, |GPO1, GPO2, GPIO, nRSTOUT, 0.4 Vv
o PIN_VSYS_ONLY |yt digital supply VDD1P8 is not nINT, lg . =2mA .
Timing Requirements
. GPO1, GPO2, GPIO, nRSTOUT,
0, 0, ’ ) ’ 3y
9.2.1a |tralL Output buffer fall time (90% to 10%) nINT, Coyr = 10pF 50 ns
921b |t GPIO Output buffer rise time (10% | GPIO, applicable in Multi-PMIC- 5 s
< RISE to 90%) configuration H
Output buffer falling time delay
9.21.1 |ty FaLL (input crossing 50% to output Cout = 10pF 50 ns
crossing 50%)
Open Drain Output buffer rising time
delay Cout = 10pF, Rpy=1k (external pull
9.2.2.1 |touy_rise (digital input to output crossing up), VIO = 1.8V 300 ns
50%)
Time the digital has allotted for the
9.2.2.3 |FLT_HIGHpyation | test to see if the pin can be pulled |Coyt = 10pF 15 us
high internally
Time the digital has allotted for the
9.2.2.4 |FLT_LOWpyration |test to see if the pin can be pulled |Coyt = 10pF 15 us
low internally
EN/PB/VSENSE, Wait Time PB, ON .
9.2.2a tPB_ON_SLOW request, slow PB, falllng Edge 540 600 660 ms
EN/PB/VSENSE, Wait Time PB, ON .
9.2.2b tPB_ON_FAST request, fast PB, faIIlng Edge 180 200 220 ms
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5.11 GPIOs and multi-function pins (EN/PB/VSENSE, nRSTOUT, nINT, GPO1, GPO2, GPIO,

MODE/RESET, MODE/STBY, VSEL_SD/VSEL_DDR) (#tX)

over operating free-air temperature range (unless otherwise noted)

POS PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
EN/PB/VSENSE, Wait Time PB, .
9.2.3 tpe_OFF OFF request PB, falling Edge 7.2 8.0 8.8 S
EN/PB/VSENSE, Deglitch time PB, |PB, rising Edge, applicable after the
924 |tes_RisE_pEGL rising edge successful long-press-OFF-request 1S 200 275 ms
EN/PB/VSENSE, Deglitch time PB, - .
9.25 tPB_INT_DEGL rising or falling edge PB, rising or falling Edge 59 100 137 ms
EN/PB/VSENSE, DeglitchTime EN .
926 |toEGL EN_Rise_Sow| giow, rising 9 EN, rising Edge 45 50 55| ms
EN/PB/VSENSE, DeglitchTime EN -
9.2.7 tDEGL_EN_Rise_Fast fast, rising 9 EN, rising Edge 60 120 150 MS
9.2.8 tDEGL_EN_FaII ][Eall\:I/rI]DgB/VSENSE’ DeglitchTime EN, EN, falling Edge 50 70 93 MS
VSENSE rising: only gated by
9.29 tDEGLfVSENSEiRise VSYSPORﬁRising and VSENSE- VSENSE, rising Edge N/A
voltage
EN/PB/VSENSE, DeglitchTime
9.2.10 |tpegL vsense Fal | VSENSE, falling, regardless of fast/ | VSENSE, falling Edge 50 70 93 us
slow setting
. . EN/VSENSE falling edge after
9.2.11 |lDEGLEN Er'r\:/e\/:ﬂEe';lﬁzECTrlilIn%re:dg:h%etggw: previous shutdown request by 12C 12.5 25 375 s
VSENSE_I2C 99 (shorter than 9.2.8)
9212 |tpeeL ReseT ';"SSDEET/RESET’ Deglitch Time RESET, rising and falling Edge 9 120 150| ps
Deglitch Time MODE/STBY,
9.2.13 |tpeeL_mFpP MODE(not/RESET), VSEL_SD/ Rising and falling Edge 90 120 150 s
VSEL_DDR
9.214 |tpeGL_cPio Deglitch Time GPIO Rising and falling Edge 6.6 15.6 18 us
) . Includes oscillator startup, sampling
9.2.15 |tReacTION ON ON .request propagation delay (after delay and reaction delay (excluding 75 103 us
- deglitch) ;
deglitch)
g . Includes sampling delay
9.2.16 |tReACTION OFF OFF requt_est propagation delay and reaction delay (excluding 39 56 73.5 us
- (after deglitch) .
deglitch)
5.12 Voltage and Temperature Monitors
over operating free-air temperature range (unless otherwise noted)
POS ‘ PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
Electrical Characteristics
vV Undervoltage monitoring for buck
10.1.1 VBUCKX—UV—TH—5‘ output, programable low-going UV_THR = 0x0 -5%
LDOx_UV_TH.5 | threshold accuracy
Undervoltage monitoring for buck
10.1.2 | VBUCKx_UV_TH_10, | Output and LDO output, UV_THR = Ox1 ~10%
Vipox_uv_TH 10 | Programable low-going threshold
accuracy
VBUCKx_UV_H_ACC
1013 | Undervoltage Threshold Accuracy, Vour 2 1V 1.5% +1.5%
Vout 2 1V
Vipox_uv_H_acc
VBuCKx_UV_L_ACC,
101.4 Undervoltage Threshold Accuracy, Vour < 1V 10 +10| mv
Vour <1V
Vipbox_uv_L_Acc
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5.12 Voltage and Temperature Monitors (fzX)

over operating free-air temperature range (unless otherwise noted)

POS PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
1015 |V/BUCKx LV HYS, Undervoltage Hysteresis 0.25% 1% 1.75%
VLpox_uv_Hys
v, Short-circuit (SCG) and residual
10.1.6 |, BUCKx_SCG_TH: |yqltage (RV) detection low-going 220 260 300 mv
Vibox sce_TH threshold
vV Short-circuit (SCG) and residual
10.1.7 VBUCKX—SCG—HYS’ voltage (RV) detection threshold 75 mv
LDOX SCG_HYS | hysteresis
10.2.1a | TwarM_ Rising ﬁr‘;’;f]ﬁg“ﬁv’gﬁ)war”'”g for each of the four sensors 130 140 150 °C
10.2.1b | TwaRM _Falling 1?12?3;”23\;:2&% Warning for each of the four sensors 125 135 145| °C
- Temperature rising Shutdown o
10.2.2a | THoT Rising Threshold (TSD, HOT) for each of the four sensors 140 150 160 C
. Temperature falling Shutdown o
10.2.2b | THoT Falling Threshold (TSD, HOT) for each of the four sensors 130 140 150 C
10.2.3 |Thys Temperature Hysteresis for WARM | for each of the four sensors -5 °C
Timing Requirements
Fault Detection Deglitch Time for
10.3.1a |tpegLiTCH Under Voltage (UV) and Short to Measured from UV/SCG event 13 20 27 us
GND (SCG)
Fault Detection Deglitch Time for .
10.3.1b |tpeeLiTcH oc short | Over Current (OC), rising edge, gﬂdza:”red from OC event, rising 26 35 45| s
short
Fault Detection Deglitch Time for .
10.3.1¢c |tpeGLITCH_OC_long | Over Current (OC), rising edge, (I\a/ldegaesured from OC event, rising 1.6 2 22| ms
long
Fault Reaction Time for Under
10.3.2a | treacTion Voltage (UV) and Shortto GND | easured fom LV/SCG event fo 26 40 54| s
(SCG) (including deglitch time) P
Fault Reaction Time for Over
10.3.2b | REACTION_OC_shor | Gyrrent (OC) (including deglitch i\:l)ena:’s\luTreti”flz)(;r}OUWV/OC/SCG event 45 65 81| s
t time) P
Fault Detection Deglitch Time for .
10.3.2¢ |treacTioN_oC long | Over Current (OC), rising edge, (l\elldza:ured from OC event, rising 1.6 2 22| ms
long
Fault Reaction Time for
10.3.2d |treacTiON warRM | Temperature Warning (WARM), Measured from WARM/HOT event 525 us
= to nINT pulled low
Thermal Shutdown (TSD / HOT)

5.13 I2C Interface

Over operating free-air temperature range (unless otherwise noted). Device supports standard mode (100 kHz), fast mode
(400 kHz), and fast mode+ (1 MHz) when VIO is 3.3V or 1.8V.

POS ‘ PARAMETER TEST CONDITIONS MIN TYP MAX‘ UNIT
Electrical Characteristics
VIO = 3.6V, lg. = 3mA for Standard
11.1.1 |VoL Low-level Output Voltage mode and Fast mode, lo. = 20mA 0.40 \Y
for Fast mode+, SDA
11.1.2 |V Low-level Input Voltage SDA, SCL 0.40 \%
11.1.3 |V High-level Input Voltage SDA, SCL 1.26 \
. EN_BP/VSENSE, MODE_RESET,
11.1.4 | Vuyst Input buffer Hysteresis MODE_STBY, SDA, SCL, GPIO 100 500, mVv
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5.13 I2C Interface (%7 X)

Over operating free-air temperature range (unless otherwise noted). Device supports standard mode (100 kHz), fast mode
(400 kHz), and fast mode+ (1 MHz) when VIO is 3.3V or 1.8V.

POS PARAMETER TEST CONDITIONS MIN TYP  MAX| UNIT
1115 |Cg ‘Capacitive Load for SDA and SCL 400 pF
Timing Requirements
11.21 Standard mode 100
11.2.2 |fscL Serial Clock Frequency Fast mode 400 kHz
11.2.3 Fast mode+ 1] MHz
11.3.1 Standard mode 4.7
11.3.2 |tow SCL low Time Fast mode 1.3 us
11.3.3 Fast mode+ 0.50
11.41 Standard mode 4.0
11.4.2 |tyieH SCL high Time Fast mode 0.60 us
11.4.3 Fast mode+ 0.26
11.5.1 Standard mode 250
11.5.2 |tsupar Data setup Time Fast mode 100 ns
11.5.3 Fast mode+ 50
11.6.1 Standard mode 10 3450
11.6.2 |typpat Data hold Time Fast mode 10 900 ns
11.6.6 Fast mode+ 10
11.71 Standard mode 4.7
.
11.7.3 Fast mode+ 0.26
11.8.1 _ Standard mode 4.7
.
11.8.3 Fast mode+ 0.26
11.9.1 Standard mode 4.7
1192 |taur gtjasnfrgsn'girgsnbetween a STOP and Fast mode 13 us
11.9.3 Fast mode+ 0.50
11.10.1 Standard mode 0.60
11.10.2 |tsu.sTO Setup Time for a STOP Condition Fast mode 0.60 us
11.10.3 Fast mode+ 0.26
11.10.2 |tpa Rise Time of SDA Signal Zsjtcngofj’o\é'g; 1.8V, Rpy = 1kQ 20 300| ns
11.10.3 gaasrt_]?g:e:a\&l)op; 1.8V, Rpy = 330 120
11.12.2 |tpa Fall Time of SDA Signal gﬁjtc"?fi’o\é'g; 1.8V, Rpy =1kQ 6.5 300 ns
11.12.3 gajﬁ,g“g‘;e;},’(',oﬁ 1.8V, Ry = 330 6.5 120
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5.13 I2C Interface (%7 X)

Over operating free-air temperature range (unless otherwise noted). Device supports standard mode (100 kHz), fast mode
(400 kHz), and fast mode+ (1 MHz) when VIO is 3.3V or 