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Features

. Input voltage range from 2.8 V to 5.5V
. 2 buck SMPS converters with adaptive constant on-time (COT) topology

. 2 adjustable general-purpose LDOs
. 1 LDO for DDR3L/DDR4 termination (sink-source) or as a general-purpose
LDO

. 1 LDO for USB PHY supply
. 2 MHz switching frequency buck converters with forced PWM

. User programmable non-volatile memory (NVM), enabling scalability to support
a wide range of applications

. Immediate output alternate settings toggle via dedicated power control pins

. Programmable output voltages turn ON/OFF sequences

. I2C and digital 1/O control interfaces

. 2 GPO output controls for external commands

. VFQFPN 28L (4.0 x 4.0 x 1.0 mm)

Applications

. Power management for embedded microprocessor units
. Wearable and loT devices

. Portable devices

. Human machine interfaces

. Smart home devices

. Power management unit companion chip for the STM32MP13/15 MPUs

Description

The STPMIC1L is a fully integrated power management IC designed for STM32MP1x
MPU series applications requiring low power and high efficiency.

The device integrates advanced low-power features controlled by a host processor
via I?C and /O interfaces.

The STPMIC1L regulators are designed to supply power to the application processor
as well as to external system peripherals such as DDR, and flash memories. The
STPMICA1L supplies the core chipset (the MPU+ DDR+ 1 flash memory), but not
other system devices. This is done via discrete regulators controlled by the
STPMIC1L GPOs).

Two buck SMPS are optimized to provide excellent transient response and output
voltage precision for a wide range of operating conditions. Advanced PWM phase-
shift synchronization technique with integrated PLL reduces noise and EMI.

For further information, contact your local STMicroelectronics sales office.


https://www.st.com/en/power-management/stpmic1L.html
https://www.st.com/en/power-management/stpmic1L.html
https://www.st.com/en/product/STPMIC1L?ecmp=tt9470_gl_link_feb2019&rt=ds&id=DS14839
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1 Device configuration table

The STPMIC1L has a non-volatile memory (NVM) that enables scalability to support a wide range of applications:

. Default output voltage, POWER_UP/POWER_DOWN sequences, protection behavior, auto turn-on
functionality, and an I?C slave address.

. The STPMIC1LA, STPMIC1LB and STPMIC1LD are preprogrammed devices to support the STM32MP 1x
series application processor versions.

. Straightforward NVM reprogramming via I2C to facilitate mass production directly in target applications.
. Possibility to lock NVM content to prevent further reprogramming by writing LOCK_NVM bit.

Table 1. Default configuration table

Default configuration table

23::?: Default output ?"ejft:ﬂtt Default output 2?;?:": Default output
voltage current voltage current voltage current
LDO2 3.3V 0.4 A OCP level 1 1 1.8V 0.4 A OCP level 1 1 3.3V 0.4 A OCP level 1 1
LDO3 - OCP level 1 0 - OCP level 1 0 - OCP level 0 0
LDO4 33V 40 mA O()CP level 5 33V 40 mA %CP level 5 33 40 mA OOCP level 5
LDO5 3.3V 04AOQCPlevel0 4 29V 04AOCPlevel0 4 3.3V 04AOCPlevel0 4
BUCK1 1.22V 1.5 A OCP level 1 2 122V 1.5A0OCPlevel1 2 1.25V 1A OCP level 1 2
BUCK2 - 1.0 A OCP level 1 0 - 1.0AOCPlevel1 0 125V 1 A OCP level 1 3
GPO1 - - 3 - 3 - - 5
GPO2 - - 0 - - 0 - - 0
VINOK_Rise 40V - 3.3V - 40V -
VINOK_Fall 35V - 28V - 35V -

All output voltages with Rank = 0 are by default programmed with 0 Dec (refer to Table 15 and Table 16).
The startup sequence is split into six steps (Rank = 0 to Rank = 5).

Each buck converter or LDO regulator can be programmed to be automatically turned ON in one of these phases.
Each rank phase is separated by a delay (1.5 ms, 3 ms, 4.5 ms, or 6 ms) programmed in the NVM:

. Rank = 0: rail not turned ON automatically, no output voltage appears after POWER-UP

. Rank = 1: rail automatically turned ON after 7 ms following a turn_ON condition
. Rank = 2: rail automatically turned ON after a further 1.5 ms (by default)
. Rank = 3: rail automatically turned ON after a further 1.5 ms (by default)
. Rank = 4: rail automatically turned ON after a further 1.5 ms (by default)
. Rank = 5: rail automatically turned ON after a further 1.5 ms (by default)

Whatever the STPMIC1L version, the AUTO_TURN_ON option is set.
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2 Typical application schematic

Figure 1. Typical application schematic

(VIN from 2.8V to 5.5V DC) Buckin »
VINE BUCK1 'J“ VLX1 ~rn {— VDDCORE
caucKil PGND1 (SMPS) [ YouT! A— CVouT1
|- I
BUCK2IN L, LX2
LVILX2  ~~ASA
{— VDD_DDR
CBUCK2IN BUCK2 Tvour2 | (DPFeE, o,
PGND2 (SMPS) {1 I CVOUT2  jpppR3, ippDR4)
. LDO25IN |, LDO2 [LDo20uT 0> vour,Loc?
to Flash Memor
CLDO1 2|NI I CLDOZOUTz{Jr system devicg
VDD_DDRD LDO3IN {1 LDO5 {1 LDOSOUT { VOUT_LDO5
(or VIN) _I_ _I_ (1.8Vor3.3Vto
CLDO3INI I CLDO5OUT U voDIo)
= LDO3 =
VOUT_LDO SYSTEM (normal, {yLDOSOUT T [ VTT_DDR4
| conTRoL DDRVTT) T CLDO30UT oo
12 L IpDDR3/4 VDD1)
| 4 INTLDO
= —i
E INTLDO J_
S AGND CINTLDO
to / from oLl REGISTER|
host AP S =
- —— LDO4 L} LDO4OUT T [ VDD33USB
MACHNE T CLDOAOUT ot e Ay
POWER =
SUPPLIES
CONTROL
lam
user push button I M
r PONKEYn / EN LOGIC
VIND T VIN
chI GNDLDO$ [ EPGND
Note: All BUCKXxIN pins must be connected to the same voltage node as VIN.

VIN is the main STPMIC1L supply. All buck converters and linear regulators have dedicated or shared power
supply pins. The dedicated VIO supply is for all digital interface pins, except GPOs.

No other supply voltages must be applied before VIN or set higher than VIN.
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2.1 Recommended external components

Table 2. Passive components

e oo o | parnumer | o i

CVIN, CLDO20UT, CLDO40OUT, CLDO50UT, CINTLDO GRM155R60J475ME47D | 4.7 uF, 6.3V 0402
CLDO25IN GRM155R61E105KA12D 1uF 25V 0402
CBUCK1IN, BUCK2IN GRM188R61A106 MEG9D 10 uF, 10V 0603
CVOUT1 (0.5V-1.5V)LV Murata GRM188R60J226MEAOD | 2 x 22 uF, 6.3V | 0603
CVOUT1 (1.5V -4.2V)HV GRM21BR61A226MES51L 2 x 22 pF, 10 V | 0805
CVOUT2 GRM188R60J226MEAOD 2 x 22 pF, 6.3V | 0603
CLDOS3IN, CLDO30UT GRM155R60J106 MEO5D 10 yF, 6.3V | 0402
LX1 CIGT201610LH1ROMNE 1uH 0806
SAMSUNG

LX2 CIGT201610LH1ROMNE 1uH 0806

Note: All the components above refer to a typical application working in an environment up to +85 °C ambient

temperature. The operation of the device is not limited to the choice of these external components.
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2.2

RSTn

INTn

VIO

GPO1

GPO2

PWRCTRL2

PWRCTRL1

Pin out and pin description

Figure 2. Pin configuration VFQFPN 28L top view

z 5 o

r g g £ 8 2

5 z % o 3 8 B

S & s 2 8 8 §
o
77777777777777777777777777777777777777777777777777777777777777 LDO25IN
LDO50UT
LDO20UT
EPGND LDO40OUT
AGND
a8 INTLDO
””””””””””””””””””””””””””””””””” VIN

14

BUCK1IN | 2

PONKEYn/EN

Table 3. Pin description

m- Description (default configuration) r‘i‘:nl:;i‘:mp:‘"

RSTn
INTn D O
VIO A |
GPO1 D O
GPO2 D O

PWRCTRL2 D |

PWRCTRLA1

@)

VOUT1
PGND1
VLX1
BUCK1IN
SDA

o >» >» >» >
@]
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Bidirectional reset (active low with internal pull-up)

2 Interrupt (active low with internal pull-up)

3 1/0 voltage (for all digital signals except PONKEYn/En and
GPO1/2)

4 External Control 1

5 External Control 2

6 Power control 2 mode (pull-up and pull-down, pull-up active
by default)

7 Power control 1 mode (pull-up and pull-down, pull-up active
by default)

8 Input feedback signal buck converter 1

9 Power ground buck converter 1

10 LX node buck converter 1

" Power input buck converter 1

12 I2C serial data

Floating
Floating

VIO

Floating
Floating

VIO or floating

VIO or floating

Floating
GND
Floating
VIN
VIO



‘ STPMIC1L
,l Typical application schematic

m Description (default configuration) L used_pln
connection
SCL D 110 13 VIO

12C serial clock

User power ON key / Enable (active low with internal pullup

PONKEYn/En D | 14 by default) Floating
VIN A | 15 Main power input - power input LDO4, VREF VIN
INTLDO A O 16 Internal LDO 4.7 uF capacitor
AGND A - 17 Main analog ground GND
LDO40OUT A O 18 Output voltage LDO4 Floating
LDO20UT A (0] 19 Output voltage LDO2 Floating
LDO50OUT A (0] 20 Output voltage LDO5 Floating
LDO25IN A | 21 Power input LDO2 and LDO5 VIN
GNDLDO A 22 LDO GND GND
LDO30OUT A O 23 Output voltage LDO3 Floating
LDO3IN A I 24 Power input LDO3 VIN
BUCK2IN A | 25 Power input buck converter 2 VIN
VLX2 A O 26 LX node buck converter 2 Floating
PGND2 A - 27 Power ground buck converter 2 GND
VOUT2 A 28 Input feedback signal buck converter 2 Floating
EPGND A - ePad Exposed pad to be connected to ground GND

1. A:analog; D: digital; I/O: input/Output
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3 Electrical and timing characteristics

3.1 Absolute maximum ratings

Table 4. Absolute maximum ratings

VIN, BUCKXIN, VLXx, LDO3IN, LDOxIN, PONKEYn/En -0.5t0 +6.5

VIO, SDA, SCL, RSTn, PWRCTRLX, INTn -0.5to +4.2

INTLDO -0.5to +2 \%

VOUT1, LDOxOUT, GPO1, GPO2 -0.5t0 +5.5

VOUT2 -0.5to0 +3

ESD HBM +1000

ESD CDM +500 v
Note: Stressing the device above the absolute maximum ratings may cause permanent damage to the device. These

are stress ratings only and operation of the device at these or any other conditions above those indicated in the
operating section of this specification is not implied. Exposure to absolute maximum rating conditions may affect
device reliability.

3.2 Thermal characteristics

Table 5. Thermal characteristics

symoa | e e

Absolute maximum junction temperature -40 to +150
TJAMR Absolute maximum junction temperature -40to +160 = °C
TA Operating ambient temperature -40 to +105
eJC Junction-case package thermal resistance on 2s2p std JEDEC board (JESD51-7) s
OJA Junction-ambient package thermal resistance on 2s2p std JEDEC board (JESD51-7) 32 o
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3.3 Consumption in typical application scenarios

STPMIC1L V)N input current consumption with all supply pins connected to V|\ except Vi posin = Vout2 = 1.25V,
VIN=5V, V|o = 3.3V from LDO20UT at T; = + 25 °C, unless otherwise specified.

Table 6. Consumption in typical application scenarios

Application S e .
Appllcatlon descrlptlon W

PMIC in OFF state.
Turn-on from PONKEYn/EN and I2C inactive. | 53 (1)
All regulators OFF. GPOx deasserted.
PMIC in POWER_ON state.
IRQ from any source and PWRCTRLx active.
AP is in STANDBY mode (suspend to flash). LDO2 ON, VLDO20UT = 3.3 V (VDDIO).

STANDBY 110
All peripherals are powered OFF. All other regulators OFF and GPOx deasserted.

AP and peripherals are powered OFF, waiting for a turn-on

OFF event to start.

All outputs without load.
No activity on I?C.
PMIC in POWER_ON state.
IRQ from any source and PWRCTRLx active.
BUCK1 ON, VOUT1 = 0.9 V (VDDCORE).
(Core/CPU on-low voltage) uA
STOP BUCK2 ON, VOUT2 =1.35 V (VDD_DDR). 370
DDRS3L is in self-refresh.
LDO2 ON, VLDO20UT = 3.3 V (VDDIO).

All other regulators OFF.

AP is in LPLV-STOP1

All peripherals are powered OFF.

All outputs without load. No activity on I>C.
PMIC in POWER_ON state.
IRQ from any source and PWRCTRLx active.
BUCK1 ON, VOUT1 = 1.25 V (VDDCORE).
BUCK2 ON, VOUT2 = 1.35 V (VDD_DDR).
RUN (Core, CPU, on-nominal) 650
LDO3 ON in sink/src (VTT_DDR).
DDRA3L is running.
LDO2 ON, VLDO20UT = 3.3 V (VDDIO).

All other regulators OFF.

Application is in RUN

All outputs without load. No activity on I?C.

1. Current consumption, 100 yA max at T =-40 °C to +105 °C.
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3.4 Electrical and timing parameter specifications

All parameters are specified at VN = VeuckxiN = VLpoxIN = 5V, except Vi posin = VouTt2, VouTtt = 1.25 'V, VouTt2
=135V, Viposout = 3.3 V, Vipozout = 3.3 V, Viposout = snk/src, Vi posout = 3.3 V, Vio = Vipozour: Tj = -40
°C to +125 °C, with recommended BOM, unless otherwise specified.

3.4.1 General section

Table 7. Electrical and timing parameter specifications (general section)

General section

VIN Input voltage range 2.8 3.6o0r5 5.5
VINPOR_Rise V|NPOR rising threshold 2.2 2.3 2.4
VINPOR_FaII VINPOR faIIing threshold 2.1 2.2 \Y

3 3.1 3.2
. 3.2 3.3 3.4
VINOK_Rise VNok rising threshold Programmable value defined in the NVM register \%
3.35 3.5 3.6
3.8 4.0 41
200
. 300
VINOK_HYST Vinok hysteresis Programmable value defined in the NVM register 400 mV
500
VINOK_Rise
VINOK Fall VINOK faIIing threshold Defined |nd|rect|y by VINOK_Rise and VINOK_HYST B mv
= settings
VINOK_HYST

When V| is crossing Vinok_Fall: PMIC power-down
tVINOK_Fall Vinok falling delay then cannot restart before tyinok_rai delay, even if 100 ms
VIN >VINOK_Rise

o o . +20 | VINOK_Fal+ 50 to | +80
VINLOW_Rise VnLow rising threshold Programmable value defined in register VinLow cr mV

+300 VINOKﬁFaII+400 +500

90 100 110
180 200 220
VINLOW HYST VinLow hysteresis Programmable value defined in register ViyLow cr mV
B B 270 300 330
360 400 440
VINLOW_Rise
VINLOW Fall VinLow falling threshold Defined directly by V|NLQW_Rise and ViNLow_HYST . "y
- settings
VINLOW_HYST
TWRN_Rise Warning temperature rising 115 125 135 | °C
TwRN_Fall Warning temperature falling 95 105 120 | °C
TSHDN_Rise Shutdown temperature rising 140 150 160 | °C
TsHDON_Fall | Shutdown temperature falling 105 15 130 | °C
t Shutdown temperature falling 3 s
TSHDN_DLY delay
tocppB_LDO LDO OCP turn-off delay 5 ms
tocppB_BUCK BUCK OCP turn-off delay 5 ms
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0

t Hiccup mode OFF dela Programmable value defined in 100 ms

HICCUP_DLY P Y NVM_BUCKS_IOUT_SHR2 NVM register 500
1000

Programmable value defined in the register 1to 256
twp Watchdog timer s
Timer programming step 1
NVMenD NVM write cycles endurance Recommended maximum writing cycles (") 10 | Cycle
VAVM_PROG NVM min voltage for write 38 v

operation

1. NVM writing procedures must be performed under controlled electrical/environmental values.
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3.4.2

Vio

Vin

VhysT

VoL

VoH

Rpp

Rpu

tPONKEYNDB

trRsTnAS

Digital interface

Table 8. Electrical and timing parameter specifications (digital interface)

T T N S Y

Digital interface

V|0 input voltage for 1O signal
PONKEYn/EN input low voltage
RSTn, PWRCTRLx input low voltage

SDA, SCL input low voltage

PONKEYN/EN input high voltage

RSTn, PWRCTRLx input high voltage
SDA, SCL input high voltage

PONKEYn/EN input hysteresis

RSTn, PWRCTRLYX, input hysteresis
SDA, SCL input hysteresis

RSTn, INTn, GPOx output low voltage

SDA, SCL output low voltage

GPOx output high voltage
PWRCTRLXx pins pull-down resistor
PONKEYnN/EN pin pull-down resistor

RSTn, INTn, PWRCTRLXx pins pull-up
resistor

PONKEYnN/EN pin pull-up resistor

PONKEYn/EN pin debounce filter
duration

RSTn assertion time (")

[2C NXP UM10204 revision 5
compliant (October 2012)

[2C NXP UM10204 revision 5
compliant (October 2012)

12C NXP UM10204 revision 5
compliant (October 2012)

lio =4 mA

lio =4 mA, I2C NXP UM10204
revision 5 compliant (October
2012)

llo=4 mA
Internally connected to GND

Internally connected to GND
Internally connected to Vo
Internally connected to VN

No debounce filter for EN

1.7 1.80r3.3 36 v
0 0.3 X ViNTLDO
0 0.3x Vo v
0 0.3 x V|o
0.7 x VINTLDO ViN
0.7 x VIO Vio v
0.7 x VIO V|O
0.1 X VINTLDO
0.1x V|O vV
0.1 x Vo
- 0.4
V
- 0.4
ViN - 0.4 Y
60 90 140 KQ
60 100 140 KQ
50 80 120
KQ
80 120 140
30 ms
30 us

1. Pulse smaller than trsthas duration. PMIC RSTn has no debounce filter. PMIC must detect a pulse equal to or longer than trstnas duration
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3.4.3 LDO2 and LDO5

Table 9. Electrical and timing parameter specifications.

LDO2, LDO5
ViDoIN Main input voltage range 2.8 5.5
VipoiN > Vipboour + ViDoDROP \
0.9t04.0
VipoouT Output voltage Programmable value.
Voltage programming step 100 mV
28V <Vipon<50V
V| 2
Licc)zm Output voltage accuracy VipoiN > VipoouT * VibobroP -2 2 %
100 pA < I poouT < 350 mA
2.8V <V pon <55V 50 7
. 100 150
ILpoLIM Output current limitation ILpoLim programmable in mA
NVM_LDOS_IOUT_SHR (Ref. 200 300
NVM setting A and B versions) 400 600
ILboouTt =0 MA, Vipoin=5V
ILpo2/5a Total quiescent current Measured from the related common 9 20
input pin, LDO25IN
HA
| LDO2/5 output disabled
LDO2/5IN_L
ke Input leakage current Measured from the related common 40 2
input pin, LDO25IN
V =29V, =350
VLbobRrOP Dropout (2) Lboout A LboouT 180 300
V| -~ = =
LDOOUT Load transient regulation lLoooyr =1 mA to 180 mA, tr = tr 35
LO =1us mV
Vipoin=4.5Vto 5V, tg =tF =10
VLDoouT-LI Line transient regulation us, 10
Al poout =0
AV poin = 300 mVPP, f = [0.1:20] 43

kHz, Tj =25°C, ILDOOUT =200 mA

PsrRrLDO Power supply rejection ratio dB
AV poin = 300 mVPP, f =[20:100] 37

kHZ, Tj =25 °C, ILDOOUT =200 mA

2.8V <Vipoin<5.5V,0 <l poour

tssLbo Soft-start duration <1mA 1600 us
Cout = 4.7 uF, Vipoout = 3.3V

28V <VipoN<55V,1.7V<

V A
LDOOUT Startup overshoot Vipoout <3.3V 1 %

so
ILpoouT < 10 pA

Pull-down enabled, V| pooyt = from

3.3V 10 0.2V, I, poout = no load 15 ms

tspbLbo Shutdown duration
ViN=Vipon=5V, Tj=25°C
2. Dropout is the smallest difference between a regulator’s input and its output voltage, which is required to maintain regulation and enable the
regulator to provide rated voltage and current

3. Value can be impacted by current limitation and Voyr and Coyr values
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344 LDO3

Table 10. Electrical and timing parameter specifications (LDO3)

LDO3 normal mode

ViboIN Main input voltage range 2.8 5.5
VipoIN > VipoouT + Vipopror v
0.9t0 4.0
ViboouT Output voltage programmable value.
Voltage programming step 100 mV

28V <Vipon<55V,1.7V <V poouTr <33V

VLDOOUT-ACC Output voltage accuracy -2 +2 %
100 pA < I poout < 120 mA

ILboLim Output current limitation 2.8V <V pon<55V 120 180 mA
ILboa Total quiescent current lL.poout =0 mA 7 13
ILDOIN_LKG Input leakage current LDO output disabled, T; = 25 °C 1 3 WA
VibobrorP Dropout voltage Vi poout = 3.3V, ILpoouT = 100 mA 120 200
VLDOOUT-LO Load transient regulation lLpoouT = 100 pA to 50 mA, tr =t =1 ps 20 mV
VLDOOUT-LI Line transient regulation Vipoin=4.5Vto5V,tg=tg =10 ps. Al poout =0 5
AV poin = 300 mVPP, f =[0.1:20] kHz, T; = 25 °C, 45
PSRRLDO Power supply rejection ILboout = 50 mA o5
ratio AV poiN = 300 mVpp, f =[20:100] kHz, Tj= 25 °C, 40

ILboout = 50 mA

2.8V < VLDOIN <55V, 0< ILDOOUT <1 mA

tssLbo Soft-start duration c AT UE Y 18V 160 @ us
out =4.7 yF, Voyr = 1.

28V <Vipon<55YV,

VLboouT-50 Startup overshoot 1 %
1.7V < Vipoourt < 3.3 V iLpoout < 10 pA

Pull-down enabled, V| poouyt = 3.3 Vto Vi pooutr =0.2V,

_ 1.5 ms
ILpoouT = no load

tsbLbo Shutdown duration

LDO3 sink-source mode (DDR VTT supply)

VLDOIN=VOUT6 =1.35 V, V|N =5.0 V, VBUCKZIN =5.0 V, VLDOOUT = VOUTZIzv Tj =-40 °C to +125 °c, recommended BOM, unless otherwise

specified
VLDOIN-ss Input voltage range 11 12 16
VipoouT-ss Output voltage Vour2/2 v
VipoouT-Acc-ss | Output voltage accuracy 1.1V <Vipoin <16V, -215mA < I poout < +215 mA -15 +15 %
ILboouT-ss Continuous output current 11V <V pon<16V 120 | mARrms
ILboLiM-ss Output current limitation Viponw=1.1Vto 55V +230 +500  mA
ILpoqQ-ss Total quiescent current lL.poouT = 0 mA, measured from LDO3IN pin 4 (N 20 MA
VipboouT-Lo-ss = Load transient regulation ILboouT = £ [0:50] mA, tg = tp = 250 ns 30
VipoouT-Li-ss | Line transient regulation Vipoin = Vout2 =1.35V 30 mV, tr =tr = 10 ps 5 mv
tssLpo-ss Soft-start duration 1.1V < Vipoin < 1.6 V, |ILpoout| < 1 mA, Cout = 10 pF 20 40 us
Startup delay controlled by a PWRCTRLX.
tsu_Lbo (delay before voltage 16 20 us

starts to rise) PWRCTRL delay = 0
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1.1V <Vipoin < 1.6 V, Vi poout = VOUT2/2, LpoouT = 10 o
(]
MA

VLDooUT-s0-85 Startup overshoot

Pull-down enabled,

tsbLpo-ss Shutdown duration 15 ms
VipoouT = Vout2/2 to V| poouTt = 0.2 V, I .poouT = ho load

1. Vin=Vipon=5V, Tj=25°C
2. Value can be impacted by Voyr and Coyr values.

3.4.5 LDO4

Table 11. Electrical and timing parameter specifications (LDO4)

i es

LDO4
VLboiN Main input voltage range Vipoin from Vi 2.8 55
Vipon=3.6Vto55V V
ViboouT-Aacc = Output voltage accuracy 323 33 340
100 pA < I poouTt < 30 mA
ILpoLim Output current limitation Vipon=36Vto55V 50 75 200 mA
ILboa Quiescent current ILpoouTt = 0 MA 200 | 25 | pA
Dropout voltage from V
VLDODROP P ping IN ILpoouT = 30 MA 45 | 90
VipoouT-Lo | Load transient regulation ILpoout = 1t0 30 MA, tr = tg =1 s 40 mv
VipboouT-Ll | Line transient regulation ViN=4.5V1t05.0V, I poout =0 mA, Al poout =0 10
PSRRLDO Power supply rejection AV poin = 300 mVPP, f =[0.1:20] kHz, Tj =25 °C, \LpoouT = 25 mA 55 B
ratio AVipon =300 mVPP, f = [20:100] kHz, Tj = 25 °C, I poouT = 25 MA 40
tssLbo Soft-start duration 3.6V <Vipoin<55V,0<Ipoout <1 mA, Coyr =4.7 uF 100 @ us
VLboouT-so Startup overshoot 3.6V <Vipoin<5.5V, l.poout <10 uA 1 %
tSDLDO Shutdown duration Pull-down enabled, VLDOOUT =3.3Vto VLDOOUT =0.2 V, ILDOOUT =no 15 ms

load

1. ViN=Vipon=3.6V, T;=25°C.

2. Value can be impacted by Coyr values.
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3.4.6 BUCK1

Table 12. Electrical and timing parameter specifications (BUCK1)

BUCK1 (LV and HV)

VBUCKIN Main w:g::;;/oltage 28 55 v
Programmable value 0.5t01.5 \%
LV
Voltage programming step 10 mV
Vour Output voltage VBuckiN > Vout + VBUCKDROP 15104 v
5to4.
HV Programmable value
Voltage programming step 100 mV
VouTace Output voltage error Lv 05V <Voyr<15V -1.5 1.5
amplifier accuracy HV 15V <Vour<4.2V 15 15 .
(o]
CCM mode

Output load regulation
VouT-REG P @ 9 HVILV -1 1
1mA< IOUT< 15A

3.0V <VgyckiN<55V
Lv 10
05V <Voyr<15V

Output voltage ripple
Vout-RiPP P @) gerpp mVpp
2.8V <VByckIN<55V
HV 15
1.5V <Vpoyur<4.2V,
500
2.8V <VgyckiN<5.5V 1000
lout Max output current (4) mA
Programmable value in NVM_BUCKS_IOUT_SHR1 | 1500
2000
Depends on NVM_BUCKS_IOUT_SHR1 15
IBCKLIM Inductor peak current Max output current steps (0.5A, 1A, 1.5A, 2 A) can 21 A
limit be defined based on the selected inductor peak 2.8
current limit level
3.3
Reference switching
freFcLk frequency 2 MHz
Total quiescent -
la_Bck current lout =0 mA 115 300 pA
IBuckIN_LkG | Input leakage current BUCK OFF, Tj=+25°C 0.01 1 LA
VeuckiN =5V, Vout =125V, Ty =+50 °C
IOUT =10 mA 81
louT = 100 mA 83
EFFgck Efficiency %
IOUT =300 mA 84
IOUT =1000 mA 82
louTt = 2000 mA 76
3.0V <VgyckinN<5.5V
v Load transient W 1.2V <Voyr <14V (typ 1250 mV) viaa
OUT-LO L) mV
regulation 5mA<lIpyT<1.5A

AloyT = 450 mA, tr/tg =1us
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3.0V <VgyckiIN<55V
1.8V <Voyr<33V

Load transient

VouT-
OUT-LO regulation 1) HV 5mA<lgyT<2A 50 mV
Aloyt =500 mA, tr =t =1 ps
AV(in-out)>1.5V
Line transient AVBuyckin =600 mV, tr = tg = 10 ps,
Vour-Li 5 mvV

regulation louT = 300 mA, AV(in-out) > 1.5V

2.8V <VgyckIN<5.5V, loyt=1mA

VouT-ovR | Power-up overshoot 10 iy
Ta=+25°C, 0.5V <Vour<4.2V

Recovery time from V, =V
f -CCM- OUT N OUT_CCM;
NORM-CCM Normal to Forced - - 40 ) us
BCK CCM mode controlled by a PWRCTRLx
Start-up delay (delay 2.8V <VgyckiIN< 5.5V,
tsu_sck before voltage starts 25 (3) 404 us
to rise) controlled by a PWRCTRLx
LV 200 1500
tss_Bck Soft-start duration us
HV 320 1500
Lv Slew rate during start-up 1 12.5
HV Slew rate during start-up 2.8 12.5
SRsck Output voltage slew mV/u
rate DVS slew rate of a voltage programmed change low S
to high or high to low, from Voytr = 0.5V to 1.5V (LV) 1 3.1
orVoyt=1.5Vto4.2V (HV)
From Voyt=1.5VtoVoyr<0.2V
2.8V <VByckIN<5.5V, loyt <1 mA
LV
Slow PD 1.5
Fast PD 0.3
tsp_Bck Shutdown duration ms
From Voyt=4.2VtoVoyr<0.2V
2.8V <VyckiN<55V, loyt<1mA
HV
Slow PD 1.5
Fast PD 0.3

1. Guaranteed by design - not tested in production. Load transient performances are strongly impacted by the external passive component
characteristics. The load transient is also influenced by the parasitic elements of the PCB layout.

2. The output ripple voltage is the result of the inductor ripple current flowing through the output capacitor and depends on the capacitance
value, ESR, and ESL. The actual output ripple voltage is also influenced by the parasitic elements of the PCB layout.

3. See 1: startup sequence.
4. Guaranteed by design - not tested in production.

3.4.7 BUCK2

Table 13. Electrical and timing parameter specifications

BUCK2

Main input voltage
range

VBUCKIN 2.8 55 \Y
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Programmable value 015;0
Output voltage error Voltage programming step 10 mV
Vour-ace amplifier accuracy
05V<Vouyr<15V -1.5 1.5
%
1.0V <Vour<135V -1 1
v Output load regulation CCM mode
OUT-REG @) -1 1
TmA<lpytr<1.5A
3.0V <Vgyckin<5.5V
Vout-RIPP | Output voltage ripple ?) 50 mA < loyt < 1000 mA, 10 mVpp
1.0V <Vpoyr<135V
500
3.0V <VgyckiN<55V 1000
lout Max output current () mA
Programmable value in NVM_BUCKS_IOUT_SHR1 1500
2000
1.5
Depends on NVM_BUCKS_IOUT_SHR1
| Inductor peak current _ 21 A
BCKLIM limit Max output current steps (0.5 A, 1 A, 1.5 A, 2 A) can be defined 28
based on the selected Inductor peak current limit level ’
3.3
Reference switching
freFcLk frequency 2 MHz
la_Bck Total quiescent current lout =0 mA 115 300 uA
IBUCKIN_LKG Input leakage current BUCK OFF, Tj=+25°C 0.01 1 pA
VBUckiN =5V, Vout =1.2V, Tj =+ 50 °C
IOUT =10 mA 79
lout = 100 mA 81
EFFgck Efficiency %
louTt =300 mA 81
lout = 1000 mA 80
IOUT =1500 mA 77
3.0V <Vgyckin<5.5V
Load transient
VouTt- 5mA<I <1.0A &
OUT-LO regulation ) m ouT +/-30 mV
AloyT =450 mA, tg = tg = 500 ns
Line transient AVpuyckin = 600 mV, tg =t =10 ps
Vout-Li , 5 mvV
regulation Aloutr =0
VouT-ovR Power-up overshoot 2.8V <VByckIN <5.5V, loyt =1 mA, Tp = +25°C 10 mV
Recovery time from VouT Norm = VouT com
tnorm-com-Bek - Normal to Forced CCM 40 us
mode controlled by a PWRCTRLXx
Start-up delay (delay 2.8V < VgyckiN <55V
tsu_Bck before voltage starts to 250G) 40@)  ps
rise) controlled by a PWRCTRLXx
2.8V <VgyckiN<55V
tss_Bck Soft-start duration 1 mA < loyt < 100 mA 330 1500 ps

VOUT =15V
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Slew rate during start-up 4.40
SR Output voltage slew i i v/
BCK rate DVS slew rate of a voltage programmed change low to high or high 31 mvius
to low, from Voyr=0.5Vto 1.5V :
From Voyt=1.5VtoVour<0.2V
2.8V <VgyckiN<55V, oyt <1 mA
tsp_Bck Shutdown duration
Slow PD 1.5
ms
Fast PD 0.3

1. Guaranteed by design - not tested in production. Load transient performances are strongly impacted by the external passive component
characteristics. The load transient is also influenced by the parasitic elements of the PCB layout. For more information, see AN6116.

2. The output ripple voltage is the result of the inductor ripple current flowing through the output capacitor and depends on the capacitance
value, ESR, and ESL. The actual output ripple voltage is also influenced by the parasitic elements of the PCB layout.

3. See 1: startup sequence.
4. Guaranteed by design - not tested in production.
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4 Power regulator descriptions

4.1 Overview

The STPMIC1L has a wide input voltage range from 2.8 V to 5.5 V to supply applications typically by a5V DC
wall-adaptor or a 1-cell 3.6 V Li-lon / Li-PO battery.

The STPMIC1L provides all the regulators needed to power supply a STM32MP1x MPU, a DDR and a flash

memory:
. 4 LDOs
. 2 step-down (buck) converters

Table 14. General description

Regulator Output voltage (V) Prograr(nmn;lll)ng step Rated Ol(’;f:)t CRe Application use

General-purpose

LDO2, LDO5 09Vto4.0V 400/200/100/50
(eMMC, SD card)
LDO3 General-purpose / [pDDR
09Vto4.0V 100 120
normal mode VDD1
LDO3 +/-120 (rms) DDRS3L/DDR4 terminations
Vout2/2 -
sink-source mode +/-230 (peak) (VTT)
LDO4 3.3 - 40 STM32MP1x USB PHY
LV:0.5Vto1.5V 10
BUCK1 2000, 1500, 1000, 500 Buck1 = VDDCORE
HV:15Vto4.2V 100
Buck2 = VDDQ
BUCK2 05Vto15V 10 2000, 1500, 1000, 500 (DDR3L, DDR4, IpDDR3,
IpDDR4)
GPO1, GPO2 External Control 1, 2
4.2 LDO regulators

LDO2 and LDO5 are general-purpose LDOs suitable for supplying MPU application peripherals.

LDO3 serves for DDR3, DDR3L, DDR4 memory termination (sink-source mode) or to support the general-
purpose mode, which is typically suitable for supplying IpbDDR3 or IpDDRA4.

LDO4 is a fixed 3.3 V regulator designed to supply a 3V3 USB PHY circuit.
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421 LDO Common features
Enable/disable - each LDO can be enabled or disabled independently:
. Automatically during the POWER_UP or POWER_DOWN sequence depending on the NVM settings.
. By software (I?C access): Setting the EN bit in the related LDO control register.

. By PWRCTRLXx pins state change: The PWRCTRLXx pins need to be programmed by I?C to enable this
feature.

VLDO OUT voltage setting - LDO output voltage can be set:
. Automatically during the POWER_UP or POWER_DOWN sequence depending on the NVM settings.
. By software (I1°C access): Setting the Voyr bit field in the related LDO control register.

. By PWRCTRLXx pins state change: The PWRCTRLXx pins need to be programmed by I?C to select the
necessary output voltages to meet the MPU application requirements.

The LDO can be enabled or disabled as in normal operation. See the “Enable/ disable” description above.

Soft start: This feature aims to limit input inrush current during the LDO startup phase. LDO soft-start duration is
defined by the tsg| po parameter.

See Figure 3.

Figure 3. LDO startup/shutdown timings

98% VOUT

vout

EN

t. time
'SSLDO

»
»

Softstart duration

vout

t 0.2V

EN

t time
SDLDO

<

Shutdown duration

Output discharge: When LDO is disabled, a pull-down discharge is automatically enabled. It allows the LDO
output voltage to discharge within a tgp) po time delay. The LDO output is low before disabling the next regulators
in the next ranking slot. It is active by default. It can be disabled by software to put the LDO output in high
impedance when LDO is disabled (LDOS_PD_CR register).

OCP and Hiccup management: Each LDO supports OCP and can operate in Hiccup mode. When the output
load of the LDO exceeds the || porm overcurrent limit threshold, the LDO starts decreasing the output voltage,
limiting the output current to I po - If the overcurrent lasts more than tocpps_Lpo:

. An interrupt is generated (if the interrupt has been unmasked by software)
. Hiccup mode (default behavior): The LDO is turned OFF for the tyiccup_pLy duration and then turned ON
again.
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. Fail-safe mode (alternative behavior): The PMIC is turned OFF for the tyccup_pLy duration and then
turned ON again (or goes into FAIL_SAFE_LOCK state)

See Section 5.4.15 for details on OCP & Hiccup management.

LDO2 and LDO5 have programmable | poy v overcurrent limit thresholds. I po v thresholds are programmed in

the NVM_LDOS_IOUT_SHR NVM register.

4.2.2 LDO3 special features
The LDO3 is a multipurpose LDO with two operating modes:
. Normal mode — LDO3 works as a general-purpose LDO as well as LDO2, 5.

. Sink-source mode — LDO3 can regulate the output voltage working in sink source mode. This mode is
dedicated to supplying the termination of DDR3/DDR3L or DDR4 IC memories with fixed output voltage. If
LDO3 is used in this mode, LDO3IN must be powered from the output of BUCK2 (See Figure 6). The
output voltage is fixed and follows VOUT2/2 even during the BUCK2 ramp-up and ramp-down phases. The
overcurrent limitation works both during sink and source output current modes.

4.2.3 LDO4 special features
LDO4 can be dedicated to supply a USB HS analog PHY power domain.
The LDO4 output voltage is fixed at 3.3 V.

424 LDO output voltage settings

Table 15. LDO output voltage settings

VOUT [4:0] VOUT [V]
(decimal) LDO2 / LDO3 (normal mode) / LDO5

0 0.9
1 1.0
2 1.1
3 1.2
4 1.3
5 1.4
6 1.5
7 1.6
8 1.7
9 1.8
10 1.9
Step 100 mV » 20
12 21
13 2.2
14 2.3
15 24
16 25
17 2.6
18 2.7
19 2.8
20 2.9
21 3.0
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VOUT [4:0] VOUT [V]
(decimal) LDO2 / LDO3 (normal mode) / LDO5

22 3.1

23 32

24 3.3

25 3.4

Step 100 mV 26 85
27 36

28 3.7

29 3.8

30 3.9

31 4.0

4.2.5 Examples of DDR memory power supply topology using LDOs

Figure 4. LDO3 uses in sink/source mode with DDR3L

PMIC1L STM32MP1x
I2C & Contro| |«—)-| |2C & Control

VIN LDO2 3.3V » VDD (l/O) @
5V typ.

A 4

> BUCK2 135! »  vDDQDDR
<
+ »[ DDR_VREF
s
g
0675V L3 moomst memories |

1,35V from Voutz —— o} . vo DDR3L memorie: w’
Sink/source mode VT -

Figure 5. LDO3 uses in LDO mode with IpDDR3

PMIC1L STM32MP1x
I2C & Contro| |«@u——)p |2C & Control

VIN Lpoz | 1.8V » VDD (l/O)
3.6V typ.
1.2V
BUCK2 [ - »  VDDQDDR
\i »|  DDR_VREF
N v 1.8V ::ﬁ;ﬁaf;'bCIAJMmemory

LDO mode
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4.3 Buck converters

General description

The STPMIC1L includes two buck converters that are optimized to supply circuits with high current consumption
and meet fast transient response requirements.

All converters are based on an adaptive constant-on-time controller (COT) that guarantees an excellent transient
response and high efficiency across a wide range of operating conditions.

The switching frequency of the converter is typically 2 MHz in a steady-state CCM condition. In a typical MPU
application:

. BUCK?1 is primarily dedicated to supplying power to the VDDCORE domain.
. BUCK?2 is primarily dedicated to supplying power to the VDDQDDR domain.

4.3.1 Buck converters common features

Enable/Disable: each buck converter can be enabled or disabled independently (same behavior as LDO: see
Section 4.2.1)

Vour voltage setting: Output voltage can be set:
. Automatically during a POWER_UP or POWER_DOWN sequence depending on the NVM settings.
. By software (I?C access): Setting the Voyr bit field in the related buck control register.

. By PWRCTRLXx pins state change: The BUCKx converter behaves according to BUCKx_MAIN_CR and
BUCKx_ALT_CR content setting. BUCKx_MAIN_CR or BUCKx_ALT_CR is selected by the PWRCTRL pin
allocated to BUCKXx (see section Section 5.4.10 (PWRCTRLXx)).

Forced PWM mode (CCM mode): Each buck can be forced to work in PWM mode to keep a constant frequency
and low ripple.

Normal and forced PWM modes are activated by the two-bit PREG_MODE [1:0] register as follows:

00: Normal (or auto mode)

01: Reserved

10: Forced PWM (CCM)

11: Reserved

Clock synchronization and clock phase shifting: When all buck converters work in a steady state in CCM
mode, they are synchronized to a clock and are shifted by 180° in the following order:

. 0°: BUCK1

. 180°: BUCK2

Note: It is possible to force synchronization phase shifting for all buck converters by setting them to forced PWM
(CCM). This improves EMI and avoids peak current on the main power supply input source.

Dynamic voltage scaling (DVS): When the buck output voltage is increased/decreased dynamically by the
software, the buck output voltage (Vour) is stepped up/down following the Sgpk slew rate.

When a lower Vgur is set, part of the buck converter output energy is discharged from the output capacitor
following the Srgk slew rate, providing current back to the input supply capacitor. This operation improves the
total power efficiency.
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Figure 6. Buck dynamic voltage scaling (DVS)
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OCP and Hiccup management: Each buck converter supports OCP and can operate in Hiccup mode. When the
output load of the buck exceeds the Igyt max output current (related to inductor peak current limit threshold
IskLiM), the PWM pulse is immediately stopped, and the buck starts to decrease the output voltage, limiting the
output current. If the overcurrent lasts more than tocpps_guck:

. An interrupt is generated (if the interrupt has been unmasked by software).

. Default behavior: The buck is turned OFF for tHICCUP_DLY duration and then turned ON again.

. Alternative behavior: The PMIC is turned OFF for tHICCUP_DLY duration and then turned ON again (or
goes to FAIL_SAFE_LOCK state).

See Section 5.4.15 for details on OCP & hiccup management.

All buck converters have a programmable |oyt max current threshold. oyt thresholds are programmed in the
NVM_BUCKS_IOUT_SHR NVM register.

Output discharge: When the buck is disabled, a configurable pull-down (PD) discharge is automatically enabled.
The buck output voltage discharges in tsp_gktime duration (with typical recommended BOM) so that the buck
converter output voltage is low before disabling the next regulators in the next ranking slot. Four values are
configurable by software at runtime: no pull-down, slow-PD, fast-PD and forced slow-PD by setting
BUCKS_PD_CR. Fast discharge output can be modified by software in fast-PD when the buck is disabled, or it
can be disabled by software to configure the buck converter output to high impedance when it is disabled. See
Figure 7 which shows fast-PD and slow-PD behavior.

Startup sequence: When a buck is enabled, a startup delay (tsy_pck) occurs before the output voltage starts to
rise, and is followed by a soft-start voltage ramp (tss_gck). See Figure 7.
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Figure 7. Buck startup/shutdown timings
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4.3.2 Buck output voltage settings

Table 16. Buck output voltage settings

VOUT [6:0] Vout [V] Vour [V]

(decimal) BUCK1_LV and BUCK2 BUCK1_HV

1 0.51 15

2 0.52 15

3 0.53 15

4 0.54 1.5

5 0.55 15

6 0.56 15

7 0.57 15

8 0.58 15

Step 10 mV LV 9 0.59 15

10 0.60 15

11 0.61 15

12 to 94 15

95 1.45 15

96 1.46 15

97 1.47 15

98 1.48 15

99 1.49 15

100 1.50 15

101 1.50 16

102 1.50 1.7

103 1.50 1.8

104 1.50 1.9

105 1.50 2.0

106 1.50 2.1

107 1.50 2.2

108 1.50 2.3

109 1.50 2.4
Step 100 mV HV

110 1.50 2.5

111 1.50 2.6

112 1.50 2.7

113 to0 122 1.50

123 1.50 3.8

124 1.50 3.9

125 1.50 4.0

126 1.50 4.1

127 1.50 4.2
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5 Feature descriptions
5.1 Functional state machine
Overview

STPMIC1L integrates advanced low-power features controlled by the application processor through I2C, four
digital control pins (PONKEYn/EN, PWRCTRL1/2, and RSTn) and one interrupt output line (INTn).

The main parameter settings can be programmed in a non-volatile memory (NVM) as default values at the startup
time. See Section 5.2.2.

All regulators can be independently controlled from the PWRCTRLx pins. This allows for flexible configuration and
a fast transition between different power strategies at the application level.

Other features are provided to fulfill high-end application processor and advanced operating system needs:

. Multiple turn-on/turn-off conditions

. Mask_reset and restart_request options
. Overcurrent and overvoltage protection
. Thermal protection

. Watchdog

. Interrupt controller

. Safety management

PMIC state machine - STPMIC1L state machine is described in Figure 8.
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Figure 8. PMIC state machine
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5.1.1 Transition conditions

Table 17. PMIC state machine transition conditions

Transition State transition Transition condition
symbol

A NO_SUPPLY to INIT&LOAD | ViN > VINPOR Rise
B INIT&LOAD to OFF Not auto_turn_on condition:
Init_OK && load NVM_OK && !(AUTO_TURN_ON || PONKEYn_low || EN deasserted)
INIT&LOAD to Auto_turn_on condition:
c CHECK&LOAD Init_OK && load NVM_OK && (AUTO_TURN_ON || PONKEYn_low || EN_asserted)
D OFF to CHECK&LOAD Turn-on condition:
PONKEYn falling edge || EN asserted
CHECK&LOAD is a transitory state going to POWER_UP:
£ CHECK&LOAD to ViN > Vinok 8&
POWER_UP Tj < TsHDN_Fanl &&
FLT_TMR timer ended
F POWER_UP to When power-up sequence ends without hard-fault, the PMIC released RSTn, Transition F
POWER_ON occurs when RSTn signal goes higher than V.
EN deasserted ||
RSTn signal asserted by AP ||
Turn-off condition:
Software switch-off (SWOFF) ||
POWER Down VN < ViNok Fai (harc-fault) |
PONKEYNn long press (hard-fault) ||
Thermal shutdown (hard-fault) ||
OCP fail-safe level1 (hard-fault) ||
Watchdog (hard-fault)
Turn-off condition (hard-fault):
VIN < ViNok_Fail (hard-fault) ||
J POWER_UP to PONKEYNn long press (hard-fault) ||
POWER_DOWN Thermal shutdown (hard-fault) ||

OCP fail-safe level1 (hard-fault) ||
Watchdog (hard-fault)
(EN asserted && IM) ||
RSTn asserted by AP ||
(SWOFF && RREQ_EN) ||
POWER DOWN to (VIN_FLT_CNT <= VIN_FLT_CNT_MAX &&
CHECK&LOAD PKEY_FLT_CNT <= PKEY_FLT_CNT_MAX &&
TSHDN_FLT_CNT <= TSHDN_FLT_CNT_MAX &&
OCP_FLT_CNT <= OCP_FLT_CNT_MAX &&
WDG_FLT_CNT <= WDG_FLT_CNT_MAX)
L POWER_DOWN to OFF | IM && (EN deasserted || (SWOFF && IRREQ_EN))
VIN_FLT_CNT > VIN_FLT_CNT_MAX ||
PKEY_FLT_CNT > PKEY_FLT_CNT_MAX ||
TSHDN_FLT_CNT > TSHDN_FLT_CNT_MAX ||
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Transition State transition Transition condition
symbol

OCP_FLT _CNT > OCP_FLT_CNT_MAX ||
WDG_FLT_CNT > WDG_FLT_CNT_MAX

Transition to force leaving the fail-safe locked state:
FAIL_SAFE_LOCK_DIS (NVM bit) ||

N FAIL_SAFE_LOCK to OFF
PKEY_LKP_EN_FSLS (PONKEY Long Key Press Fail-Safe-Lock-Skip bit / EN deasserted Fail-
Safe-Lock-Skip)
5.1.2 State explanations
5.1.2.1 NO_SUPPLY

VN is below ViNpor_Fall (See Section 5.4.1). No output state can be guaranteed in this state.

5.1.2.2 INIT&LOAD
The INIT&LOAD state is immediately reached when V) is higher than V|NpoR Rise-

STPMIC1L releases internal POR circuitry, it initializes, all registers are reset, the NVM load is performed (see
Section 5.5.2), and RSTn is asserted.

If the Auto_turn_on condition is true, PMIC makes a transition to the CHECK&LOAD state. Prior to leaving the
INIT&LOAD state, the TURN_ON_SR is reset, and then the TURN_ON_SRJ[AUTO] bit is set.

If the Auto_turn_on condition is false, STPMIC1L evaluates the PONKEYn/EN status. If the turn on condition is
not recognized, STPMIC1L makes the transition to the OFF state, otherwise it sets the proper bit in
TURN_ON_SR and makes the transition to the CHECK&LOAD state (see Table 17).

5.1.2.3 OFF
The OFF state is entered from the INIT&LOAD state, the POWER_DOWN state, or the FAIL_SAFE_LOCK state.

In the OFF state, the PMIC is in the lowest power consumption state, and all regulators are turned OFF. The
voltage references are OFF and RSTn is asserted by PMIC.

All fail-safe counters are reset (xxx_FLT_CNT). Fail-safe timers (FLT_TMR), reset-fault-counter-timers
(RST_FLT_CNT_TMR), and watchdog timers are stopped.

The transition to the CHECK&LOAD state (see Table 17) is triggered by a turn-on condition (see Section 5.4.5).

Prior to leaving the OFF state, the TURN_ON_SR is reset, then the related turn-on condition bit is set in the
TURN_ON_SR register.

5.1.2.4 CHECK&LOAD

CHECK&LOAD is a transitional state from a user point of view. It prepares the PMIC for power-up. The PMIC
enables internal reference voltages, thermal monitoring, and V)y monitoring.

The NVM is reloaded into shadow registers. Some registers are initialized with default values from the NVM
content.

RSTn is asserted by the PMIC.

After the CHECK&LOAD state, the PMIC always transitions to the POWER-UP state if power-up conditions are
fulfilled (see Table 17) and the fault timer (FLT_TMR) ends. The fault timer waits before restarting the PMIC after
a hard-fault (see Section 5.2.2).

5.1.2.5 POWER_UP

The PMIC starts sequential regulators following a sequence that is predefined in the NVM and a default voltage
that is predefined in the NVM (see ).

During the power-up sequence, RSTn is asserted by the PMIC. When the power-up sequence ends without a
hard-fault, the PMIC releases RSTn signal.

5.1.2.6 POWER_ON

In the POWER_ON state, the PMIC can be set to deliver power at full performance and features. Each regulator
can switch power states (MAIN_CR or ALT_CR) depending on the PWRCTRLXx pin settings (see Section 5.4.10).
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5.1.2.7 POWER_DOWN

The PMIC asserts RSTn, then sequentially turns off the regulators starting with the regulators not enabled in the
power-up sequence (= rankO: enabled by software at runtime), then in reverse sequence order in the
POWER_UP state (see Section 5.2).

When the POWER_DOWN sequence ends, before the transition to the next state, the watchdog is disabled
(WDG_EN = 0) and status registers are updated according to the turn-off condition source:

. TURN_ON_SR and TURN_OFF_SR and RESTART_SR and OCP_SR1 and OCP_SR2 are reset (cleared)
. If RSTn is asserted by AP (PMIC transition to K in Table 17):
- RESTART_SR[R_RST] bit is set

. Else If SWOFF && RREQ_EN && PONKEYn set in NVM_MAIN_CTRL_SHRS3 (PMIC transition to K in
Table 17):

- RESTART_SR[R_SWOFF] bit is set
. Else If SWOFF && EN asserted && EN set in NVM_MAIN_CTRL_SHR3 (PMIC transition to K in Table 17):
- RESTART_SR[R_SWOFF] bit is set

. Else If EN asserted following a pulse deassertion on EN generating a turn-OFF condition (PMIC transition
to K'in Table 17):

- RESTART_SR[R_EN] bit is set
. Else If SWOFF && IRREQ_EN (PMIC transition to L in Table 17):
- TURN_OFF_SR[SWOFF] is set
. Else If EN deasserted (PMIC transition to L in Table 17):
- TURN_OFF_SRI[EN] is set
. Else (it is a hard-fault turn-off condition, then depending on the hard-fault source):
- If hard-fault is OCP:
° OCP_SR1 or OCP_SR2 is updated with the OCP fault source
- If PMIC transitions to M:
° TURN_OFF_SR is updated with fault source
- If PMIC transitions to K:
° RESTART_SR is updated with fault source
Note: If another turn-off condition is triggered during the POWER DOWN sequence, it is ignored. So, only the original
power-down trigger source is registered.

When a hard fault occurs first and EN feature is active, the choice between K and L transitions depends on EN
status at end of POWER_DOWN sequence; in this scenario, TURN_OFF _SR/RESTART_SR are updated with
both hard-fault source and EN bit, to keep trace of the original POWER_DOWN root cause.
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5.1.2.8 FAIL_SAFE_LOCK

The FAIL_SAFE_LOCK state is entered from the POWER_DOWN state with an M transition (a hard-fault counter
xxx_FLT_CNT that exceeds the max number of PMIC restart occurrences xxx_FLT_CNT_MAX).

In the FAIL_SAFE_LOCK state, the PMIC is in the lowest power consumption state: All regulators are turned OFF,
voltage references are OFF, and RSTn is asserted by the PMIC.

The PMIC is locked in that state until POR: a turn-on condition does not power-up the PMIC.

Nevertheless, the PMIC is allowed to skip the FAIL_SAFE_LOCK state in specific N transition conditions (see
Table 17).

5.2 POWER_UP / POWER_DOWN sequence

The PMIC starts and stops regulators following the sequential 5 rank procedures called POWER_UP and
POWER_DOWN, respectively.

During POWER_UP each regulator is started at one of the 6-rank phases programmed in the NVM. Each rank
phase is separated by a delay (1.5 ms, 3 ms, 4.5 ms, and 6 ms) programmed in the NVM.

An additional delay can be programmed in the NVM to release the RSTn signal later than the last rank phase.
This delay is also applied after the Turn_OFF condition, in between RSTn signal assertion and when the first
regulator is powered off (RANKO).

The default rank sequence for each regulator, default output voltage of each regulator, default rank duration, and
additional RSTn default delays are predefined in the NVM. Those values can be adapted by reprogramming the
PMIC NVM with expected values.

An additional VIN_DLY [1:0] delay (0, 10 ms, 50 ms, 100 ms) can be programmed in NVM to prevent the PMIC
from powering up, allowing VIN to stabilize.

Figure 9. PMIC POWER_UP and POWER_DOWN sequence example

: Enable IP
Turn_ON condition by IiC
v v
CHECKS| POWER_UP I POWER_DOWN
NO_SUPPLY| INITBLOAD - =
PMIC State N0 OFF | "Loap RANK1[RANK2]RANK3]RANK4[RANKS| RST POWER_ON | RST[RANKO[RANKS|RANK4]RANK3[RANK2[ RANK I OFF

(1) ‘ Tms 2) (2) (2) (2) 2) (3) (3) (2) (2) (2) (2) (2) (2)

Turn_OFF condition
v

VIN

[

RSTn

RANK1 (LDO2)
EN bit

RANK2 (BUCK1)
EN bit

RANK3 (GP01)
EN bit

RANK4 (LDO5)
EN bit

RANK5 (GPO2)
EN bit

RANKO (BUCK2)
EN bit

(1): VIN_DLY[1:0]
(2): RANK_DLY([1:0]
(3): RST_DLY[1:0]

() The device remains in OFF state until a turn-on condition is triggered
For RANK_DLY and RST_DLY, see Table 80

Note: RANKO means that the regulator is not turned ON during the POWER_UP sequence.
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5.21 NO_SUPPLY and INIT&LOAD:

The PMIC is initially in NO_SUPPLY state with VIN < VINPOR_Fall. A power source is inserted making VIN rise.
Once VIN > VINPOR_Rise, the PMIC goes into INIT&LOAD state. The PMIC reads NVM and performs internal
initialization. Then, the PMIC launches the VIN_DLY [1:0] delay. Once the VIN_DLY elapses, the PMIC can
transition to OFF state (or directly to CHECK&LOAD state if AUTO_TURN_ON bit is set in NVM).

The VIN_DLY is suitable when the PMIC starts immediately after VIN rise; especially when AUTO_TURN_ON bit
is set in NVM.

5.2.2 OFF and CHECK&LOAD:

The PMIC is initially in the OFF state. The RSTn pin is asserted by the PMIC. Once a turn-on condition occurs,
the PMIC goes into the CHECK&LOAD state. As the turn-on condition is valid (for example: VIN>VINOK) the
PMIC goes into the POWER_UP state.

5.2.3 POWER_UP:
In the POWER_UP state, RSTn is kept asserted by the PMIC.

The PMIC enables regulators sequentially by 1.5 ms slots (according to the default rank sequence and default
output voltage defined in the NVM, RANK_DLY[1:0]).

For example (see Figure 9):
RANK1 (LDO2) then RANK2 (BUCK1) then RANK3 (GPO1) then RANK4 (LDO5) then RANK5 (GPO2).
Once the RANKS5 ends, the PMIC releases RSTn and then it goes into the POWER_ON state.

Note: Regulator RANKO (LDO3 in this example) is not turned ON automatically.

5.2.4 POWER_ON:

In the POWER_ON state, all regulators are managed by the application processor’s software (I12C control) or by
the PWRCTRL pin (see Section 5.4.10). In the example of Figure 9, BUCK2 is enabled by the AP’s software at
runtime.

5.2.5 POWER_DOWN:

Once a Turn-OFF condition occurs, the PMIC asserts RSTn, then the PMIC shuts down RANKO regulators that
have been started by software (BUCK2 in the Figure 9 example).

Then the PMIC disables the regulators sequentially in reverse rank order from the POWER_UP sequence, by 1.5
ms slots (according to the default rank sequence in the NVM, RANK_DLY [1:0]).

For example (see Figure 9):
RANKS (GP0O2), then RANK4 (LDOS5), then RANK3 (GPO1), then RANK2 (BUCK1), then RANK1 (LDQO2).

When the RANK1 ends, the PMIC goes into the OFF state (RSTn is kept asserted). The analog behavior of
regulators is detailed in Section 4.
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5.3 Digital pin description

5.3.1 PONKEYn/EN

The PONKEYN/EN pin is a multifunctional pin that can be configured (see PKEY_EN_CFG NVM pin) with two
different functions: As PONKEYNn, it is intended to be connected to a push-button at the application level. If the
push-button is pressed by a user, the PONKEYn signal is grounded. If the push-button is released by the user, the
PONKEYn signal is floating, but the internal PMIC Rpy ties PONKEYn to V|y. When configured as Enable, it turns

the PMIC on or off, based on the programmed polarity.

Main characteristics as PONKEYn:

. Digital input

. Active low

. Programmable pull-up (RPU) internally connected to V| and pull-down (RPD)

. Debounce filter on rising and falling edges (see Figure 10)

. Turn-ON condition on falling edge (after debounce) when PMIC is in the OFF state.
. Turn-ON condition on low level from a PMIC POR (see Section 5.4.2)

. Interrupt on falling and rising edges (after debounce)

. Turn-OFF condition on PONKEYn long press (duration programmable)

Figure 10. PONKEYn debounce filter behavior

PONKEYn signal

LV .

Vi =

Il |

|
I tronkeynos | tronkeYnoB
| [

ponkey internal signal

falling edge detection rising edge detection

PONKEYNn falling edge: the debounce filter timer is enabled once the PONKEYn voltage is lower than VIL. If a
bounce voltage higher than VIH occurs, the debounce filter timer is canceled and so on.

PONKEYn rising edge: the debounce filter timer is enabled once the PONKEYn voltage is higher than VIH. If a
bounce voltage lower than VIL occurs, the debounce filter timer is canceled and so on.

Main characteristics as EN:

. Digital input, level sensitive with VIL/VIH thresholds 1.8 V compatible

. Active high or low (programmable polarity)

. NVM or user level Programmable pull-up (RPU) internally connected to Vy or pull-down (RPD)

. 30 ps rising and falling deglitch

. Turn-ON and Turn-OFF conditions when (respectively) asserted or deasserted based on programmed
polarity

. When configured, the following functionalities are disabled: PONKEYn turn-ON event (implicit) and long

press Turn-OFF event and fail-safe skip, AUTO_TURN_ON, RREQ_EN.
RPU and RPD settings are independent from the PONKEYn/EN configuration.
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5.3.2 RSTn
The RSTn is a bidirectional reset pin both for the PMIC and the application processor:

. Digital input: active low input reset (when not asserted by the PMIC). The application processor can assert
RSTn low to force the PMIC to power cycle.

. Open drain output: The PMIC can assert RSTn low to reset the application processor, typically during a
power-ON or a power-OFF sequence and a power cycling reset sequence. Pull-up (Rpy) is internally
connected to V|o.

5.3.3 INTn
The PMIC asserts INTn low when a PMIC interrupt is pending (and not masked):
. Digital output (open drain)
. Active low
. Pull-up (RPU) internally connected to Vo.

5.34 PWRCTRL1, PWRCTRL2

Power control signals aim to control the regulator's behavior. Typically, power control signals are driven to ‘1’ or ‘0’
by the application processor to manage different power modes at application level.

PWRCTRLXx pin characteristics:
. Digital input

. Level-sensitive

. Programmable polarity

. Rising and falling delay cells

. Inactive by default

. Programmable pull-up (RPU) internally connected to VIO or pull-down (RPD),and RPU is active by default.
. No debounce

See Section 5.4.10 for behavior description.

5.3.5 GPO1, GPO2

General Purpose Output driven by PMIC via GPOx_MAIN_CR, GPOx_ALT_CR like other regulators and
PWRCTRL registers. A GPO can also be driven at power-up/power-down sequence (programmable in NVM like
any regulator).

GPOx are mainly targeted to control external discrete regulators or an additional PMIC (driven by EN pin). GPO
can also be used to control any external peripherals on an application.

GPOx pin characteristics:
. Digital output (push-pull on V|y)

. Programmable polarity (an external discrete regulator usually has active high Enable pin input but
sometime the Enable pin is active low)

Note: - GPO are in high impedance when 0 < VIN < Vinpor.
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54 Feature descriptions

5.4.1 V|n monitoring

The main input supply pin V|y is monitored permanently by the PMIC state machine. There are different threshold
triggers on V|n. The lowest to the highest thresholds are: V|npoRr, Vinok: and VinLow a@s shown in Figure 11.

Figure 11. Viy monitoring thresholds

VIN LOW_Fall

VINLOW_HYSTT

VinLow._Rise
VINOK_Rise (NVM) / \
/ VINOK_HYST (NVM) \
ViNOK_Fall
ViNPOR_Rise / \
/ ZOOMVI \
/ \ ViNPOR_Fall
VIN

VINLOW_FA Interrupt VINLOW_RI Interrupt

5.4.2 VINPOR

V|NPOR is the minimum voltage required to supply the PMIC internal circuitry. It is specified by two hardcoded
thresholds with 200 mV hysteresis:

Below ViNpoR_Fall, the PMIC is considered as not supplied.
Above V|NpoR_Rises the PMIC internal circuitry is functional.

Note: Once V) rises above ViNpoR Rises PMIC internal circuitry remains functional until V) falls below VinpoRr_Fai-
Refer to Section 3.4.1 for threshold values.

5.4.3 VINOK
ViNnok is the minimal voltage required to allow the PMIC to work in the POWER_ON state.
It is specified by ViNok_Rise threshold and Viyok_HysT hysteresis values that can be adjusted in the NVM,
respectively in the Vinok_rise [1:0] and Vinok_HysT [1:0] bit fields.
If V| falls below Vinok_Fall (VINOK_Fall = VINOK_Rise — VINOK_HYsT) then it is considered as a hard-fault turn-off
condition and the PMIC immediately starts the POWER_DOWN sequence (see Section 5.2.5). Following this
condition, the PMIC waits for the tyinok_Fanl delay before it can restart, even if V|y exceeds Vinok_Rise again
before the tyinok_Fan delay ends.
Definition: The V|y > Vinok condition means that if Vi rises above ViNok_Rise, then Vi remains higher than
VINOK_FaII- Reciprocally, VN < ViNok Means that Vi < VINOK_FaII or V| is less than the VINOK_Rise threshold (this
definition is just to simplify the state machine description).
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VinLow Operates as a flag to trigger an interrupt: VinLow_Fa @nd VinLow Rise are configurable software
thresholds that notify the AP (via an interrupt line) when the V| voltage crosses one of those two thresholds.
ViNLow can be enabled and configured by programming the register VinLow cR-

VinLow_Rise @nd VinLow_Fail thresholds generate, respectively, VinLow ri @nd VinLow Fa interrupts, allowing the
application processor to take relevant action. They can be unmasked independently.

The VinLow _Ri interrupt is asserted once V| goes below the VinLow Rise threshold.

The VinLow _Fa interrupt is asserted once V|y goes above the VinLow Fail threshold.

5.4.5 Turn-on conditions

A turn-on condition is required to power up the PMIC and to reach the POWER_ON state. A turn-on condition is
only valid from the OFF state, or alternatively from the NO_SUPPLY state (the PMIC has no V| initially).

The PMIC manages several turn-on conditions:

. PONKEYNn pin assertion or EN pin assertion

. AUTO turn-on (AUTO_TURN_ON bit set in the NVM, only if pin EN is not configured)
. Fail-safe restart condition

Note: A fail-safe restart condition is not a real turn-on condition, but rather an allowed restart condition following a
failure event triggering a turn-off event. See Section 5.4.6.

5.4.5.1 PONKEYn / En turn-on detection conditions
A turn-on condition can be triggered by an external signal source from PONKEYn/EN pin:
1. If PONKEYn is set in the PKEY_EN_CFG bit (NVM):

a. PONKEYn is tied low initially. The PMIC is in a NO_SUPPLY state. When the V) voltage rises and
crosses the ViNpor_Rise threshold, the PMIC goes into the INIT&LOAD state (transition A), and then it
goes into the CHECK&LOAD state (transition C).

b. PONKEYn is initially released. The PMIC is in the OFF state. When the PONKEYn is asserted, a turn-on
condition occurs.

2. If EN is set in the PKEY_EN_CFG bit (NVM):
- EN asserted: always a turn-on condition (except if PMIC is in FAIL_SAFE_LOCK state).

Table 18. Turn-on conditions from external trigger source summary

m Turn-on condition Debounce

PONKEYn signal low from the PMIC in a NO_SUPPLY state when V| rises and crosses

PONKEYn 30 ps
VINPOR_Rise H
PONKEYn PONKEYn signal falling edge when the PMIC is in the OFF state tPONKEYNDB
EN EN asserted (signal high or low depending of EN polarity set in NVM) 30 ps
5.4.5.2 AUTO turn-ON

AUTO turn-ON allows the PMIC to be turned ON automatically when V) rises from Viy < ViNpoR_Fall- An AUTO
turn-ON event is triggered only from a NO_SUPPLY state transition:

1. Vi rises from ViNpoR_Fall 10 VINPOR Rise

2. PMIC goes into INIT&LOAD state, then the AUTO_TURN_ON bit is enabled in the NVM
3. PMIC goes into the CHECK&LOAD state, waiting for VN>V nok

4. PMIC POWER_UP

The AUTO turn-ON is enabled in the NVM by default.
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5.4.6 Turn-off conditions
Turn-off conditions are triggered by events or stimulus leading the PMIC to perform a POWER_DOWN sequence.

Following the POWER_DOWN sequence, the PMIC can switch to the OFF state or to the FAIL_SAFE_LOCK
state, or restart automatically (power cycle), depending on the source that has triggered the turn-off condition.

There are six sources triggering a turn-off condition detailed in Table 19:

Table 19. Turn-off condition trigger sources

m Turn-off condition Power cycle condition

EN deasserted (signal low or high depending of EN polarity set in

()
EN Switch-off EN_POL_CFG bit in NVM) EN = asserted (?) (short deassertion pulse)
itch- RREQ_EN =1
SOﬂW"’reﬁs""'tCh Switch-off Writing 1 to SWOFF bit
0 EN = asserted (%)
V. Hard-fault V) falls below Vinok_Fail threshold (with V| staying higher than | VIN_FLT_CNT <= VIN_FLT_CNT_MAX &&
INOK_Fall ard-tau VIN_POR_Fall)- See Section 5.4.1 EN = asserted @)
PKEY_LKP_OFF bit set or NVM_PKEY_LKP_OFF bit set
(NVM).
PONKEYn long ; Long key press duration can be set in PKEY_LKP_TMR [3:0] bit _
key press | ard-fault field or in NVM_PKEY_LKP_TMR [1:0] bit field (NVM) PKEY_FLT_CNT <= PKEY_FLT_CNT_MAX
PONKEYn signal is asserted low for a duration >
PKEY_LKP_TMR [3:0]
TSHDN_FLT_CNT <=
Thermal PMIC junction temperature exceeds TsHpn_Rise threshold. See TSHDN FLT CNT MAX
Hard-fault } - LI _
shutdown Section 5.4.5.2
&& EN = asserted @)
Overcurrent Overcurrent detected on a regulator (related regulator OCP FLT CNT <= OCP FLT CNT MAX
orotection Hard-fault | NVM_FS_OCP_xxx (V) bit set in NVM or FS_OCP_xxx (1) bit set -7 - (;) -
by software). && EN = asserted

WDG_FLT_CNT <= WDG_FLT_CNT_MAX

Watchdog Hard-fault  Watchdog feature active and timer expired. See Section 5.4.6.1
&& EN = asserted ?)

1. xxx: instance name of the regulator, eg: LDO2, BUCK1
2. EN setin PKEY_EN_CFG bit in NVM

5.4.6.1 Turn-OFF condition triggered by software switch-off

When the software sets the SWOFF bit, the PMIC starts a POWER_DOWN sequence immediately, then the
PMIC goes into the OFF state. The TURN_OFF_SR is set accordingly.

PONKEYn set in PKEY_EN_CFG bit in NVM: If the software has set both the RREQ_EN and SWOFF bits, the
PMIC restarts automatically after the POWER_DOWN sequence (transition K) and goes into the POWER_ON
state. The RESTART_SR register is set accordingly.

EN set in PKEY_EN_CFG bit in NVM: If the software has set SWOFF bit while EN is asserted, the PMIC restarts
automatically after the POWER_DOWN sequence (transition K) and goes into POWER_ON state.

The RESTART_SR register is set accordingly.

5.4.6.2 Turn-OFF condition triggered by a hard fault
Each hard-fault source has a hard-fault counter: see Table 20.

Each time a hard-fault event occurs, a turn-off condition is triggered, and it is managed by fail-safe management.
See Section 5.4.7.
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5.4.7 Fail-safe management

Each hard-fault source has an independent fail-safe counter that is incremented each time a hard-fault turn-off
condition occurs (see Table 20). If the counter value is below (or equal to) the max limit, then the PMIC restarts (=
power cycling on fault condition). Alternatively, if the counter is higher than the max limit, then the PMIC goes into
the FAIL_SAFE_LOCK state to avoid cyclic hard failures.

Sequence details:

When a turn-off condition is triggered by a hard-fault source (see Table 19):

. The corresponding hard-fault counter is incremented (see Table 20): xxx_FLT_CNT ++

. The FLT_TMR is loaded with the corresponding hard-fault duration and starts (see Table 20)
. The PMIC switches to the POWER_DOWN sequence

. Once the POWER_DOWN sequence ends:

- If all counters xxx_FLT_CNT <= xxx_FLT_CNT_MAX then the PMIC goes into the CHECK&LOAD
state, then PMIC waits for a FLT_TMR timer expiration before restarting (see Table 20). Then it goes
into POWER_UP, and then it goes in POWER_ON state. The corresponding bit in the RESTART_SR
status register is set.

- Else if one of the counters xxx_FLT_CNT > xxx_FLT_CNT_MAX, then PMIC goes into the
FAIL_SAFE_LOCK state. The corresponding bit in the TURN_OFF_SR status register is set. Even
when the FAIL_SAFE_LOCK is skipped, the PMIC waits for FLT_TMR expiration before restarting.

Note: If EN set in PKEY_EN_CFG bit in NVM, it is assumed that EN is kept asserted during the above
sequence.

Table 20. Hard-fault fail-safe counters and waits before restarting timer

m Fail-safe counters Max fault iteration (NVM shadow register) L befort::[?rst%r\'ﬂt;l[r:]er CRTEUET

VINOK_Fall VIN_FLT_CNT [3:0] VIN_FLT_CNT_MAX [3:0] tvINOK_Fall
PONKEYn long press PKEY_FLT_CNT [3:0] PKEY_FLT_CNT_MAX [3:0] 0
Thermal shutdown TSHDN_FLT_CNT [3:0] TSHDN_FLT_CNT_MAX [3:0] tTSHDN_DLY
Overcurrent protection (OCP) | oCP_FLT CNT [3:0] OCP_FLT_CNT_MAX [3:0] tHiccup_pLy
Watchdog WDG_FLT_CNT [3:0] WDG_FLT_CNT_MAX [3:0] 0
Notes:
. 1 - When a counter (xxx_FLT_CNT [3:0]) reaches OxF, all the next counter increments keep the counter

value at OxF (and not restart to 0). This allows for infinite PMIC restart iterations to be set when
xxx_FLT_CNT_MAX [3:0] is set to OxF.

. 2 - Setting 0 in xxx_FLT_CNT_MAX makes the PMIC go into the FAIL_SAFE_LOCK state after the first
corresponding turn-off hard-fault condition (PMIC restarts 0 times).

. 3 - Setting OxF in xxx_FLT_CNT_MAX makes the PMIC always restart after any corresponding urn-off fault
condition as highlighted above in Note 1 (PMIC restarts indefinitely).

. 4 - Programming the NVM with tyiccup_pLy ='0" means no wait before restart.
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5.4.8 Hard-fault counters reset and auto-reset

To avoid reaching the FAIL_SAFE_LOCK state due to isolated turn-off hard-fault conditions, all counters can be
reset automatically when no turn-off hard-fault condition occurs in RST_FTL_CNT_TMR timer duration (see
Table 21 for timer duration NVM settings).

From the NO_SUPPLY state and until a first turn-off condition occurs, the RST_FTL_CNT_TMR timer is disabled.

Each time a turn-off hard-fault condition occurs, the RST_FTL_CNT_TMR timer is reset to the
RST_FLT_CNT_TMR][1:0] value and restarted.

When the RST_FTL_CNT_TMR timer elapses:
. All counters (*_FLT_CNT) are reset
. The RST_FTL_CNT_TMR timer is stopped until a new turn-off hard-fault condition occurs

If PMIC reaches the FAIL_SAFE_LOCK state before the RST_FTL_CNT_TMR timer elapses, then
RST_FTL_CNT_TMR timer is reset and stopped.

A RSTn condition has no effect on the RST_FTL_CNT_TMR timer.
In the OFF state, the RST_FTL_CNT_TMR timer is reset and stopped, and all counters (*_FLT_CNT) are reset.

Table 21. Reset fault counter timer settings

RST_FLT_CNT_TMR [1:0] (NVM shadow register)

00 disabled
01 1 min
10 6 min
11 60 min

5.4.9 FAIL_SAFE_LOCK state skipping
When the PMIC enters FAIL_SAFE_LOCK state, it remains in this state until PMIC POR (V| < V|NPOR_Fall)-
Alternatively, there are three programmable options to force the PMIC to switch from the FAIL_SAFE_LOCK state
to the OFF state:

. Set the bit FAIL_SAFE_LOCK_DIS in the NVM. It disables the FAIL_SAFE_LOCK feature (when the PMIC
enters the FAIL_SAFE_LOCK state, it immediately transitions to the OFF state).

. A PKEY_EN_FAIL_SAFE_LOCK_SKIP condition

- A PKEY_EN_FAIL_SAFE_LOCK_SKIP condition can be reached only if the PKEY_LKP_EN_FSLS
(1) bit is set prior to entering the FAIL_SAFE_LOCK state (or if the NVM_PKEY_LKP_EN_FSLS bit is
set in NVM, which automatically sets the PKEY_LKP_EN_FSLS bit) and:

- A PONKEYNnN long key press event (if PONKEYn is set in the PKEY_EN_CFG bit (NVM))
- An EN pin deassertion (if EN is set in the PKEY_EN_CFG bit (NVM))

. PKEY_LKP_EN_FSLS: PONKEY Long Key Press Fail-Safe-Lock-Skip bit / EN deasserted Fail-Safe-Lock-
Skip bit)

Note: When the PMIC performs the transition from the FAIL_SAFE L OCK state to the OFF state, a turn-on condition
should occur to power up the PMIC (the AUTO_TURN_ON bit has no effect on the FAIL_SAFE_LOCK state to
the OFF state transition.
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5.4.10 Power control management (PWRCTRLX)
PWRCTRL1 and PWRCTRL2 are digital inputs controlled from an application processor (see Section 5.3.4). They
are dedicated to managing different application power modes or special regulator reset features.
PWRCTRL1 and PWRCTRL2 can be independently muxed onto each regulator instance (BUCKx, LDOXx or
GPOX).
For example, BUCK1 may be controlled by PWRCTRL2, and BUCK2, BUCK2, and LDO5 can be controlled by
PWRCTRL1, and so on.

A regulator instance and external command (GPO) can be controlled by a single PWRCTRL signal. For each
regulator instance, a PWRCTRL input can be used either to:

. Switch between the xxx_MAIN_CR register or the xxx_ALT_CR register of a regulator (where xxx is the
regulator instance)

— The regulator behaves according to the selected xxx_MAIN_CR or xxx_ALT_CR register

. Reset a regulator instance to its default value (from the NVM)

PWRCTRL1 or PWRCTRL2 can be used to suspend the watchdog, typically when the AP is in low-power mode.
Figure 12 provides the logic circuitry principle showing:

. How a buck converter is controlled by a PWRCTRLx

Figure 12. PWRCTRLXx logic circuitry principle

o other reguiators P M | C
~

PWRCTRL_SEL(1.0]

PWRCTRL1_POL

PWRCTRL_DLY_H[1.0] PWRCTRL_EN 88 IPWRCTRL_RST

PWRCTRL1L .B

PWRCTRL2_POL

DISABLEN
ev |ANI
/_Elf - BUCKxIN
|t/ PrEG MODE HeLP VLXx
VOUT[5.) m REF VOUTx

PWRCTRL2[ .B

BUCKx
(or LDOx or GPOx)

WDG_PWRCTRL_SEL1:0]

WATCHDOG

1=RUN
0 = SUSPEND

PWRCTRLX pull -up, pull-down, Schmitt tigger
‘and deglitch not shown

PWRCTRL1_POL and PWRCTRL2_POL bits set the polarity of PWRCTRL1 and PWRCTRL2 respectively. Those
settings are applicable to all regulators and external commands (GPO) (not linked to a single regulator).

PWRCTRLx_POL: polarity of PWRCTRLXx signal (with x = 1, 2): 0: active low; 1: active high. See Table 22.

Table 22. PWRCTRLXx polarity truth table

PWRCTRLXx input level PWRCTRLx_POL PWRCTRLXx logic level

0 0 Active

1 0 Inactive

0 1 Inactive

1 1 Active
Note: x is the instance number of the PWRCTRL pin.
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WDG_PWRCTRL_SEL [1:0]: Watchdog control source selection. When PWRCTRLXx is active, the watchdog
timer is suspended. When PWRCTRLXx is inactive, the watchdog timer is running (if watchdog is enabled) (see
Section 5.4.6.2).

Note: There is one instance of the following registers per regulator instance:

PWRCTRL_SEL [1:0]: BUCKX control/reset source selection.

PWRCTRL_DLY_H [1:0]: BUCKXx control/reset source shift delay from low to high level (typically to perform the
power ON sequence between different regulators; driven by a PWRCTRL signal). 0 = no delay; 1 = 1.5 ms delay;
2 =3 ms delay; and 3 = 6 ms delay.

PWRCTRL_DLY_L [1:0]: BUCKXx control/reset source shift delay from high to low level (typically to emulate the
power OFF sequence between different regulators; driven by a PWRCTRL signal). 0 = no delay; 1 = 1.5 ms
delay; 2 = 3 ms delay; and 3 = 6 ms delay.

PWRCTRL_EN: BUCKXx control source enable. 0: disable, 1: enable. When enabled, BUCKXx is controlled by a

PWRCTRL signal:
. If PWRCTRL is inactive, the BUCKx_MAIN_CR register is used to control BUCKx
. If PWRCTRL is active, the BUCKx_ALT_CR register is used to control BUCKx

PWRCTRL_RST: BUCKXx independent reset source enable. 0: disable, 1: enable. When enabled, BUCKX is reset
by a PWRCTRL signal. See Section 5.4.12 for details:

1. If PWRCTRL is active
2. BUCKX is disabled (forced by the DISABLER signal in Figure 15)

3. The BUCKx_MAIN_CR and BUCKx_ALT_CR registers are reset to default value (the NVM default value is
reloaded in both registers).

4. If PWRCTRL is inactive, the BUCKx_MAIN_CR register is used to control BUCKX.

Notes:

. If both PWRCTRL_EN and PWRCTRL_RST are set by mistake, both the control source and independent
reset features are disabled (no effect).

. The above bit field descriptions are also applicable for LDOs and GPOs replacing BUCKx with LDOx and
GPOx respectively.

Table 23. Regulator control truth table

PWRCTRLXx logic level | PWRCTRL_RST | PWRCTRL_EN Regulator control register

Active or inactive xxx_MAIN_CR
Active 0 1 xxx_ALT_CR
Inactive 0 1 xxx_MAIN_CR
xxx regulator disabled (OFF)
Active 1 0 xxx_MAIN_CR & xxx_ALT_CR registers are reset to default
value
Inactive 1 0 xxx_MAIN_CR
Active or inactive 1 1 xxx_MAIN_CR
Note: x is the instance number of the PWRCTRL pin; xxx is the instance name of a regulator.
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5.4.11 PWRCTRL delay high and delay low behaviors

PWRCTRL delay blocks are independent for each regulator. A delay block allows a PWRCTRLXx signal to shift by
preprogrammed delays. Each delay block is composed of two parts (a delay high and a delay low). The first
operates at a high input level, and the second operates at a low input level.

Delay blocks are typically used to emulate power sequences between regulators when entering or leaving a low-
power mode.

High-level delay behavior:

When the input signal goes from low to high level, the high-level delay timer (PWRCTRL_DLY_H [1:0]) is started.
Once the timer expires, the output goes high.

If the input signal changes from high to low before the high-level delay timer expires, the “high-level delay timer” is
stopped and reset, and the output keeps the previous value.

Low-level delay behavior:

Same behavior as for the high-level delay but on low-level input.

When the input signal goes from high to low level, the low-level delay timer (PWRCTRL_DLY_L [1:0]) is started.
Once the timer expires, the output goes low.

If the input signal changes from low to high before the low-level delay timer expires, the “low-level delay timer” is
stopped and reset, and the output keeps the previous value.

Note: The high-level delay timer and low-level delay timer are both driven from a level (and not from an edge) to
ensure that the output is always copying the input after any delay expires.
Figure 13 illustrates this example, using the PWRCTRL2 to control the BUCK1 and the BUCK2:
Settings for the Figure 13 example:
// BUCK1 settings
BUCK1_PWRCTRL_CR[PWRCTRL_SEL[1:0]] = 2; // PWRCTRL2 as BUCK1 control source
BUCK1_PWRCTRL_CR[PWRCTRL_DLY_H[1:0]] = 0; // no delay on PWRCTRL2 going from low to high

forBUCK1

BUCK1_PWRCTRL_CR[PWRCTRL_DLY_L[1:0]] = 2; // 3 ms delay on PWRCTRL2 going from high to low
forBUCK1

BUCK1_PWRCTRL_CR[PWRCTRL_EN] = 1; // enable the PWRCTRL input feature for BUCK1

/ BUCK?2 settings

BUCK2_PWRCTRL_CR[PWRCTRL_SEL[1:0]] = 2; // PWRCTRL2 as BUCK2 control source

BUCK2_PWRCTRL_CR[PWRCTRL_DLY_H[1:0]] = 2; // 3 ms delay on PWRCTRL2 going from low to high
forBUCK2

BUCK2_PWRCTRL_CR[PWRCTRL_DLY_L[1:0]] = 0; // no delay on PWRCTRL2 going from high to low
forBUCK2

BUCK2_PWRCTRL_CR[PWRCTRL_EN] = 1; // enable the PWRCTRL input feature for BUCK2.
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Figure 13. Delay rising and delay falling behaviors example.
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5.4.12 Regulator-independent reset detailed behaviors (PWRCTRL_RST)

The independent reset feature is controlled by a PWRCTRLx input pin (PWRCTRL_SRC [1:0]) and it is enabled
by setting the PWRCTRL_RST bit. This feature allows a regulator to reset to its default NVM value from an AP
hardware signal “on the fly” (which cannot be done by I2C access).

When the PWRCTRLx input pin is active, regulator xxx is forced into OFF mode. xxx_MAIN_CR and xxx_ALT_CR
registers are both reset to default values (the NVM default value is reloaded in both registers from the related
NVM shadow register).

When the PWRCTRLx input pin is inactive, regulator xxx is controlled by xxx_MAIN_CR register content.

Figure 14 provides an example to illustrate regulator-independent reset behaviors using the PWRCTRL2 to
control the LDO2 independent reset.

Assumptions and settings for the Figure 14 example:

LDO2 reset value (from the NVM):

. LDO2_MAIN_CR[VOUT] =29V

. LDO2_MAIN_CRI[EN] = 1

Software settings:

PWRCTRL2_POL = 0; // PWRCTRL2 active low

// LDO2 settings

LDO2_PWRCTRL_CR[PWRCTRL_SEL [1:0]] = 3; // PWRCTRL2 as LDO2 control source
LDO2_PWRCTRL_CR[PWRCTRL_DLY_H [1:0]] = O; // no delay on PWRCTRL2 going high for LDO2
LDO2_PWRCTRL_CR[PWRCTRL_DLY_L [1:0]] = 0; // no delay on PWRCTRL2 going low for LDO2
LDO2_PWRCTRL_CR[PWRCTRL_RST] = 1; // enable the PWRCTRL2 input to control LDO2 independent reset
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Figure 14. Regulator-independent reset behavior example
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5.4.13 Reset management (RSTn) and mask_reset software option

RSTn is a bidirectional reset pin both for the PMIC and the application processor. It has a digital input/open drain
output topology with an internal pull-up resistor (RPU).

. When the PMIC asserts RSTn, it drives the RSTn signal low (open drain internal transistor). The
application processor is forced into a reset state.

. When the PMIC does not assert RSTn, the RSTn pin is in high impedance and the RSTn signal goes high
(due to the pull-up resistor) if the RSTn signal is not asserted low externally (for example by a reset push-
button or from an application processor asserting the reset signal low). In that case, the PMIC RSTn pin
becomes a digital input and it monitors the RSTn signal.

In the POWER_ON state, the RSTn pin can be driven by the application processor or a reset push-button.

When the application processor asserts RSTn low exceeding the trgThas duration, it immediately triggers a reset

sequence of the PMIC by performing a non-interruptible power cycle:

1. The PMIC asserts RSTn low (forcing the AP to keep it in reset, and in case that the AP releases the reset
before the end of the sequence)

POWER_DOWN sequence
CHECK&LOAD

POWER_UP sequence

PMIC deasserts RSTn and monitors RSTn

PMIC waits for the RSTn signal to go high before entering POWER_ON (to prevent an infinite loop of reset
sequences)

The PMIC can detect a negative pulse on RSTn shorter than the tRSTnAS duration. The PMIC must detect a
negative pulse longer or equal to the tRSTnAS duration.

o0 0N

5.4.13.1 mask_reset software option

From step 2 to step 4 (in the above sequence), LDOs, GPOs and buck regulators follow a POWER_DOWN
sequence followed by a POWER_UP sequence as defined in Section 5.2 except for regulators with the
mask_reset option bit set.

The mask_reset option can be defined for each regulator by setting the corresponding MRST bit in the
corresponding BUCKS_MRST_CR or LDOS_MRST_CR or GPOS_MRST_CR registers.

When the mask_reset option is set to a regulator, the MAIN and ALTERNATE related registers are not reset and
content is maintained during and after the reset power cycle. Nevertheless, the PWRCTRLx settings are reset for
all regulators, including those with the mask_reset option set:

. POWER_DOWN is not performed.

. MAIN and ALTERNATE register values are not reset, and their contents are maintained with the current
value

. PWRCTRLXx register settings are reset (xxx_PWRCTRL_CR)
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The PMIC always ends the power cycle in the POWER_ON state, regardless of the PWRCTRLXx value, as all
PWRCTRLx settings have been reset during the power cycle.

If RSTn is asserted in MAIN mode, regulators with the mask_reset option set are not impacted at all by the reset
sequence, keeping Vouyrt, EN, and PREG_MODE unchanged.
If RSTn is asserted in the ALTERNATE mode, Voyr, EN, and PREG_MODE switch to the content of the

[regulator]_MAIN_CR register values when the POWER_DOWN sequence ends before the POWER_UP
sequence starts.

Figure 15 illustrates a reset power cycle of the PMIC.

Figure 15. Reset power-cycle sequence example.

Enable BUCK2 RSTn asserted RSTn released RSTn released

byl*C by AP by AP by PMIC
v v v v
PMIC Stat POWER ON POWER_DOWN CHECK&| POWER_UP POWER_ON
ate RST [RANKO[RANKS[RANK4RANK3[RANK2[RANK1| LOAD [RANKI[RANK2[RANK3[RANK4|RANKS[ RST
2t m (1) (1) 1) (1) (1) 7 ms (1) (1) (1) (1) (1) 2)
RSTn
RANKI1 (LDO2)
mask_reset
RANK2 (BUCK1)
RANK3 (GPO1)
RANK4 (LDOS)
RANKO (BUCK2) /
/e

(1): RANK_DLY[1:0]
(2): RST_DLY[1:0]

For RANK_DLY and RST_DLY, see Table 80.
Settings related to the example in Figure 15:

LDO5 with mask_reset option set (LDOS_MRST_CR[LDO2_MRST] = 1) is not impacted by the reset power-
cycle.

BUCK1, BUCK2, and LDO4 are powered down and up at their respective ranks defined in the NVM. LDO5 is
enabled by I2C. So, it is powered down first and not restarted (as not defined in the NVM to start). Mask_reset is
valid once. It is cleared in the CHECK&LOAD state. So, it is cleared following a turn-off condition, a VINPOR, and
a RSTn assertion.

When RSTn is released by the application processor, the PMIC keeps RSTn asserted (the RSTn signal stays
low), meaning that the application processor is kept in reset until the PMIC releases the RSTn signal.

5.4.14 Thermal protection

The PMIC implements a thermal protection to prevent overheating damage. PMIC junction temperature is
permanently monitored by an embedded thermal sensor.

The first level of thermal protection consists of an alarm sent by an interrupt to the application processor:
. When T; rises above the TWRN_Rise threshold, the PMIC generates a THW_RI interrupt
. When T falls below the TWRN_Fall threshold, the PMIC generates a THW_FA interrupt

The application processor can decrease the application activity load, in order to decrease the application power
consumption. Alternatively, a second level of thermal protection may occur.

The second level of thermal protection consists of triggering a turn-off hard-fault condition:
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. When T; rises above the TSHDN_Rise threshold, the PMIC generates a turn-off hard-fault condition, and
the thermal fail-safe counter is incremented (TSHDN_FLT_CNT ++):
- If the thermal fail-safe counter reaches the maximum number of power cycles defined in the NVM
(TSHDN_FLT_CNT > TSHDN_FLT_CNT_MAX), then the PMIC goes into the FAIL_SAFE_LOCK
state.

- Alternatively, when T falls below the TSHDN_Fall threshold and a tTSHDN_DLY delay ends, the
PMIC restarts.
See Section 5.4.7 for details about fail-safe counter management.

Figure 16. Thermal protection thresholds

THW_RI Interrupt THW_FA Interrupt

5.4.15 Overcurrent (OCP) and Hiccup mode
All regulators implement protection against overcurrent (OC) on their output.

Note: Short-circuits (SC) are managed by the overcurrent protection.
For each regulator, the PMIC embeds 2 levels of protection against overcurrent and short-circuits:
. Level 0 (default): independent regulator OCP Hiccup mode management
. Level 1: PMIC OCP fail-safe management (see Section 5.4.7)

The default level of protection is defined in the NVM (NVM_FS_OCP_SHR1/2) for each regulator, and can be
changed at runtime by software (FS_OCP_CR1/2).

5.4.16 Level 0: Independent regulator OCP Hiccup mode management
Each PMIC regulator operates independently in Hiccup mode:

. When a short-circuit or an overcurrent occurs, the output current is limited to ILDOLIM (for LDO) and
IBKLIM (for buck).

. If the SC or OC lasts more than tocppg_Lpo Of tocpps_Buck (respectively for LDO or buck):
- The regulator turns OFF for the tyiccup_pLy duration
- An interrupt is generated (if the interrupt is unmasked by software)

. Once the tyiccup_pLy timer elapses, the regulator turns ON
- If the SC or OC is removed, the LDO operates normally

- If the SC or OC stays present, the regulator goes into step 1, repeating the cycle until the overload
disappears (hiccup)

Notes:
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. 1) When the tyiccup pLy timer duration is set to 0, the regulator is turned-OFF (interrupt-generated) and it
does not restart (steﬁ 3 is skipped).

. 2) The tyiccup pLy timer duration can be adjusted in the NVM by setting the HICCUP_DLY [1:0] bit field in
the NVM_BUCT(S_IOUT_SHRZ shadow register, then programming the NVM.

3) The tyiccup pLy timer is reset if a POWER_DOWN occurs at the same time. In this way, the IP can restart with

its assigned RANK at the next POWER_UP. This happens even if the mask reset is set and/or tyiccup pLy is set

to ‘0.

5.4.17 Level 1: PMIC OCP fail-safe management

Each PMIC regulator can be set independently to trigger a hard-fault condition when an overcurrent or a short
circuit occurs:

. When a short-circuit or an overcurrent occurs, the output current is limited to ILDOLIM(for LDO) and
IBKLIM (for buck).
. If the SC or OC lasts more than tOCPDB_LDO or tOCPDB_BUCK (respectively for LDO or buck), the

PMIC generates a turn-off hard-fault condition. OCP_SR1 or OCP_SR2 is updated with the OCP fault
source, and the OCP fail-safe counter (1) is incremented (OCP_FLT_CNT ++):

- If the OCP fail-safe counter reaches the maximum number of power cycles defined in the NVM
(OCP_FLT_CNT > OCP_FLT_CNT_MAX), the PMIC goes into FAIL_SAFE_LOCK state.

- Alternatively, when the tHICCUP_DLY delay ends, the PMIC restarts.

There is a single OCP fail-safe counter (OCP_FLT_CNT) for all regulators. It is incremented each time a regulator
triggers a hard-fault regardless of the regulator instance.
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5.4.18 Watchdog management

The PMIC has an internal watchdog timer. A watchdog timer expiration generates a turn-off hard-fault condition
(see Section 5.4.6) followed either by a PMIC restart (power cycling) or by the PMIC going into the
FAIL_SAFE_LOCK state.

The watchdog can be enabled/disabled by software or at power-up (NVM settings):

. Software: set/reset WDG_EN bit at runtime

. NVM: set/reset NVM_WDG_EN bit, then program the NVM

The watchdog timer duration can be set in a range from 1 s to 256 s in 1 s steps by setting the WDG_TMR_SET
[7:0] bit field. The default watchdog timer duration can be set in the NVM by setting NVM_WDG_TMR_SET [1:0],
then programming the NVM.

Note: Each time the NVM is reloaded (typically in the CHECK&LOAD state), the NVM_WDG_EN bit is copied into the
WDG_EN bit and the NVM_WDG_TMR_SET [1:0] bit field related duration is set into the WDG_TMR_SET [7:0]
bit field. In the POWER_ON state, the software can override the default watchdog values (NVM) by setting the
WDG_EN bit and/or the WDG_TMR_SET [7:0] bit field.

As soon as the watchdog is enabled, the software should periodically set the WDG_RST bit (self-cleared) to
reload the timer down counter WDG_TMR_CNT [7:0] with the value defined in the WDG_TMR_SET [7:0] bit field.
The software can read the watchdog timer down counter (WDG_TMR_CNT [7:0]) to check the remaining duration
before expiration.

A turn-OFF hard-fault condition occurs if the watchdog timer expires. The turn-off condition is followed by a
POWER_DOWN sequence either by a PMIC restart (POWER_UP then POWER_ON) or by the PMIC going into
the FAIL_SAFE_LOCK state. (See Section 5.4.7 for details about the behavior following a turn-off hard-fault
event).

Enabling the watchdog (from WDG_EN = 0 to 1) to reload the timer down counter (WDG_TMR_CNT [7:0]) with
the value defined in the WDG_TMR_SET [7:0] bit field.

When enabled, the watchdog timer remains active in the POWER_ON state.

The watchdog timer can be disabled at runtime by setting WDG_EN = 0. Alternatively, the watchdog timer is
automatically disabled when PMIC goes into the OFF state or the FAIL_SAFE_LOCK state (regardless of turn-
OFF condition source).

When enabled (WDG_EN = 1), the watchdog timer can be suspended automatically from one PWRCTRLXx signal.
The WDG_PWRCTRL_SEL [1:0] bit field allows for the selection of the PWRCTRLx source to suspend the
watchdog. It is suitable to automatically suspend/freeze the watchdog when the application is in low-power mode:

. When PWRCTRLXx is inactive (the application is running), the watchdog timer down counter is running. The
software should set the WDG_RST bit periodically to reload the timer down counter.
. When PWRCTRLXx is active (the application is in low-power mode), the watchdog timer down counter is

suspended (frozen). When PWRCTRLx becomes inactive (the application leaves the low-power mode), the
watchdog down counter restarts from the current WDG_TMR_CNT [7:0] value (counter WDG_TMR_CNT
[7:0] is not reloaded from WDG_TMR_SET [7:0] value).

5.5 Programming

5.5.1 I12C interface

The I2C interface works in slave mode. It supports both standard and fast modes with a data rate up to 400 Kb/s.
It also supports fast mode plus (FM+) with a data rate up to 1 Mb/s, which is a suitable frequency for DVS
operations.

5.5.1.1 Slave address
There is an I12C slave address for the STPMIC1L.

The address is stored in the NVM_I?°C_ADDR_SHR[6:0] shadow register bit field. The hard-coded I>C default
address defined in the NVM is 0x33.

Table 24. Slave address format

AddID6 AddID5 AddID4 AddID3 AddID2 AddID1 AddIDO
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5.5.1.2 Read/write operation.

Each transaction is composed of a start condition followed by an 8-bit packet number representing either a device
ID plus R/W command, register address, or register data coming to/from the slave.

SeeTable 28. An acknowledgment is needed after each packet. This acknowledgment is given by the receiver of
the packet. Transaction examples are given in Table 29 and Table 30. Multi-read and multi-write operations
aresupported.

Table 25. Register address format

e s e s e e [w [ wm ]

RegAdd7 RegAdd6 RegAdd5 RegAdd4 RegAdd3 RegAdd2 RegAdd1 RegAdd0

Table 26. Register data format

T = - R R

DATA7 DATAG6 DATAS5 DATA4 DATA3 DATA2 DATA1 DATAO

Figure 17. I>C read operation

Device id Reg address Device id Reg data Reg data Reg data
A | SR R |A y A ’ A . AA | S
i 7bits Wi A 8bits 7bits 8bits 8bits 8bits op
address address
n+1 n+2

Start = Start condition (SDA falling when SCL=1)
Stop = Stop condition SDA rising when SCL=1)
SR = Restart condition (start after a start)
A = Acknowledge (SDA force low during a SCL clock)
/A = Not Acknowledge (SDA high during a SCL clock)

Figure 18. I>)C write operation

Device id Reg address Reg data Regdata Reg data
A A A Al S
Sartl “hs WA evits 8bits 8bits 8bits top
address address
n+1 n+2

Start = Start condition (SDA falling when SCL=1)
Stop = Stop condition SDA rising when SCL=1)
A = Acknowledge (SDA force low during a SCL clock)

5.5.2 Non-volatile memory (NVM)
The PMIC's built-in non-volatile memory provides high flexibility to support a wide range of applications.

Its write management through I12C allows for the customization of the PMIC directly in final applications during
product development and mass production.

The NVM read operation is performed automatically in the INIT&LOAD state and in the CHECK&LOAD state to
set control registers with default values and configure the POWER_UP and POWER_DOWN sequence.

The NVM write operation can be performed several times (NVMEND cycles max) during application development
debugging procedures. Once the final settings have been defined, these can be written in the NVM content of
each part mounted on the customer application that is written in the production line under a controlled
environment.

In addition, the PMIC supports the NVM CRC check (or checksum) to guarantee its content integrity. The CRC is
computed by the PMIC during an NVM write operation. After the NVM write, the user reads back the NVM content
to check that the content is OK (and implicitly that the computed CRC is valid). Then, each time the PMIC reads
the NVM (in the INIT&LOAD and in the CHECK&LOAD states) if the CRC is not OK, the PMIC does not start up.
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5.5.2.1 NVM read operation
The NVM read operation is fully managed by the PMIC.

For each read operation, the PMIC automatically loads the NVM content into NVM shadow registers. It means
that shadow register content is a copy of NVM content.

When the PMIC power supply is connected (VIN > VINPOR_Rise), the PMIC state machine goes into the
INIT&LOAD state (see Section 5.1). In this state, an NVM read operation is performed to check if the PMIC can
start up automatically, depending on the AUTO_TURN_ON NVM bit value.

If the AUTO_TURN_ON bit is not set, the PMIC goes into the OFF state, or into the CHECK&LOAD state and
continues to POWER_UP automatically.

Before each POWER_UP sequence, the NVM read operation is performed in the CHECK&LOAD state. NVM
content is loaded into shadow registers and NVM content integrity is checked with CRC. Additionally, the PMIC
initializes BUCK and LDO control registers with values predefined in the NVM and it configures the POWER_UP
and POWER_DOWN sequence of regulators.

5.5.2.2 NVM write operation (PMIC customization)

The NVM write operation can be performed by the I2C interface for customization purposes (see max cycles in
NVMEND).

The writing procedure can be performed in two ways:
. Customizing a pre-programmed device directly from the application host processor via the I1°C interface

NVM write operation generic sequence:

Apply V| to the application: the PMIC goes into the POWER_ON state (*)

Write NVM shadow registers with expected customization values

Initiate a “NVM program operation” command: write NVM_CMD [1:0] = ‘01’

Wait for the NVM write operation to be completed: wait for NVM_BUSY to become 0
Check for the NVM write operation to succeed: NVM_WRITE_FAIL = 0 in NVM_SR

Check new NVM content by initiating an NVM read operation: write NVM_CMD [1:0] = ‘10’ and wait for
NVM_BUSY to become 0

7. A power OFF/ON cycle is needed to load the new NVM content.

The following conditions should be fulfilled to allow an NVM write operation:

. VN must be minimum VNVM_PROG

The NVM write operation works at least in the POWER_ON state to allow the application to reprogram the NVM

at runtime (via 1?C). Writing into NVM shadow registers does not affect NVM content until the NVM write operation
is executed.

WARNING: If V|\ goes below VNVM_PROG during the write operation, the NVM content integrity may be
corrupted and the PMIC may not start up anymore.

*. The PMIC has the AUTO_TURN_ON bit set by default to power up automatically. This is to enable NVM write
operation without generating turn-on conditions.

ook whN =

5.5.2.3 I’C address:
Special attention must be given when a new I?C address needs to be programmed.

When a different 12C address is written in NVM_I2C_ADDR_SHR, this new address becomes effective only after a
“NVM write operation” after reloading the NVM (INIT&LOAD or CHECK&LOAD state).

If a “NVM write operation” is not performed following the I*C address change in the shadow register, the
previously programmed I?C address is loaded from the NVM during the next POWER_UP sequence.

5.5.2.4 LOCK_NVM write operation

When the PMIC is customized with the LOCK_NVM bit set in the NVM_I>*C_ADD_SHR followed by a programing
command (NVM_CMD [1:0] = 0b01), then the NVM write operation becomes disabled immediately. Any new
programing command execution is ignored and the NVM_WRITE_FAIL bit is set in NVM_SR.
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Register descriptions

6.1

Register map

All NVM_xxx bits of shadow registers have related xxx mirror bits in the control registers section allowing the
software to override the NVM'’s predefined values at runtime. Each time the NVM is reloaded, related xxx mirror

bits are also reloaded with the NVM’s predefined values.

All bits specified as reserved in registers with R/W must not be modified.

So, before writing on a register with a reserved bit, the user should read the content of the register and should
only modify bits that are not reserved, then write to the register.

Register
Name

Status registers

R/

BITS[7:0]

vl e T s T ¢ [ 5 [ 3 [ 7 [ @ |

0x00

0x01

0x02

0x03

0x04

0x05
0x06
0x07
0x08

0x09

0x0A

0x0B

0x0C
0x0D

Product_ID

Version_S
R

TURN_ON
_SR

TURN_OF
F_SR

RESTART
SR

OCP_SR1
OCP_SR2
EN_SR1
EN_SR2

FS CNT S
R1

FS_CNT_S
R2

FS CNT_S
R3

MODE_SR
GPO_SR

Control registers

0x10

0x11

0x12

0x13

0x14
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MAIN_CR

VINLOW _
CR

PKEY_LKP
_CR
WDG_CR

WDG_TM
R_CR

PUREP R VR v Y]

py)

PMIC_REF_ID[3:0]

MAJOR_VERSION[3:0]

EN - WDG_FLT = THSDN_FLT
R_EN | R_RST R WDG_FLT R—THSTDN—FL
- - - OCP_LDO5
. § " EN_LDO5

VIN_FLT_CNT[3:0]

THSDN_FLT_CNT[3:0]

OP_MODE[3:0]

VINLOW_HYSTI[1:0]

PKEY | PKEY_L

_LK K )
P_OF P_EN_F
F SLS

PMIC_NVM_ID[3:0]

MINOR_VERSION[3:0]
AUTO - -
OCP_FLT

VIN_FLT PKEY_FLT

R_OCP_FLT R_VIN_FLT = R_PKEY_FLT

- - OCP_BUCK2
OCP_LDO4 OCP_LDO3 = OCP_LDO2
- - EN_BUCK2
EN_LDO4 EN_LDO3 = EN_LDO2

PKEY_FLT_CNT[3:0]

OCP_FLT_CNT[3:0]

WDG_FLT_CNT[3:0]

PWRCTRL 2
GPO2_EN

PWRCTRL_POL[1:0] RREQ_EN

VINLOW_RISE[2:0]

PKEY_LKP_TMR([3:0]

WDG_PWRCTRL[1:0] WDG_RST

WDG_TMR_SET[7:0]

PKEY_EN

SWOFF

R_SWOFF

OCP_BUCK1

EN_BUCK1

PWRCTRL 1
GPO1_EN

SWOFF

VINLOW_EN

WDG_EN
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Register BITS[7:0]

e EfEl s T e s e T e ]

Status registers

WDG_TM .
0x15 R_SR R WDG_TMR_CNT[7:0]
0x16 FS_OCP_ R/ ) ) ) ) ) ) FS_OCP_ FS_OCP_
CR1 w BUCK2 BUCK1
0x17 FS_OCP_ R/ ) ) ) FS_OCP_LDO FS_OCP_LD FS_OCP_LD FS_OCP_LD )
CR2 W 5 04 03 02
0x18 PALESGEU 5\; - - PWRCTRL2_PULL[1:0] PWRCTRL1_PULL[1:0] PKEY_EN_PULL[1:0]
BUCKS_P R/ . .
0x19 D _CR W - - - - BUCK2_PDI[1:0] BUCK1_PD[1:0]
0x1B LDOgﬁPD \F/x’\; - - - LDO5_PD LDO4_PD LDO3_PD LDO2_PD -
GPO_MRS ' R/ GPO2_MRS
0x1C T CR W - - - - - T GPO1_MRST -
BUCKS_M | R/ BUCK2_MRS
0x1D RST CR W - - - - - - T BUCK1_MRST
LDOS_MR | R/ LDO4_MRS ' LDO3_MRS
Ox1E ST CR W - - - LDO5_MRST T T LDO2_MRST -
BUCK control registers
BUCK1_M R/ .
0x20 AIN_CR1 = W - VOUT[6:0]
BUCK1_M R/ .
0x21 AIN CR2 = W - - - - - PREG_MODE([1:0] EN
BUCK1_AL | R/ .
0x22 T CR1 W - VOUT[6:0]
BUCK1_AL | R/ .
0x23 T CR2 W - - - - - PREG_MODE[1:0] EN
BUCK1_P R/ PWRCTRL_DLY PWRCTRL_R
0x24 WRCTRL_ P PWRCTRL_DLY_L[1:0] PWRCTRL_SEL[1:0] — | PWRCTRL_EN
CR w H[1:0] ST
BUCK2_M R/ .
0x25 AIN CR1 =W - VOUT[6:0]
BUCK2_M R/ .
0x26 AIN CR2 =W - - - - - PREG_MODE[1:0] EN
BUCK2_AL R/ .
0x27 T CR1 W - VOUT[6:0]
BUCK2_AL R/ .
0x28 T CR2 W - - - - - PREG_MODE[1:0] EN
BUCK2_P
0x29 WRCTRL_ R/ PWRCTR_L—DLY— PWRCTRL_DLY_L[1:0] PWRCTRL_SEL[1:0] PWRCTRL_R PWRCTRL_EN
CR W H[1:0] ST
GPO1_MAI | R/
0x43 N_CR W - - - - - - - EN
GPO1_ALT | R/
0x44 “CR W - - - - - - - EN
GPO1_PW
0x45 ' RCTRL_C 5\; PWR?_;E?_I(‘)]—DLY— PWRCTRL_DLY_L[1:0] PWRCTRL_SEL[1:0] PWR(;'gRL_R PWRCTRL_EN
R :
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Lys

BITS[7:0]

(v s [ s [ ¢ [ s [ =2 [ @« | & 1]

Register
Name

Status registers

0x46 GPNO_2 C_FI\(A Al 5\; - - - - - - - EN

0x47 GP?é_RALT 5\; - - - - - - - EN

0x48 GRFg')I':RT_li\(/:V 5\; PWR(;IE?:I(‘)]—DLY— PWRCTRL_DLY_L[1:0] PWRCTRL_SEL[1:0] PWR%-.II-_RL—R PWRCTRL_EN

LDO control registers

Ox4F LD,\?_ZEQA Al 5\; - - VOUT[4:0] EN

0x50 LD?éTQALT 5\; - - VOUT[4:0] EN

0x51 LR%C')FE{_LFiVC\:/ 5\; PWR%-EEI(‘)]—DLY— PWRCTRL_DLY_L[1:0] PWRCTRL_SEL[1:0] PWRCS;-;RL—R PWRCTRL_EN

Ox52 LD,\?_?’C—'F\{"A' \'7\; SS’LKC— - VOUTI4:0] EN

0x53 LD(zg—RALT 5\; Ssl\gé_ - VOUT[4:0] EN

0x54 I_RI:)C(')I':;R_LP_VC\:/ 5\; PWRC'_;IE?:I(‘)]—DLY— PWRCTRL_DLY_L[1:0] PWRCTRL_SEL[1:0] PWR%‘_II'_RL_R PWRCTRL_EN

0x55 LD’\(I)_%'I\?/I Al 5\; - - - - - - - EN

0x56 LD?40T?ALT 5\; - - - - - - - EN

0x57 LR%C')I';R_LP_VCV 5\; PWRC&?B]—DLY— PWRCTRL_DLY_L[1:0] PWRCTRL_SEL[1:0] PWR(;‘_II'_RL_R PWRCTRL_EN

0x58 LD,\?_SC—M Al 5\; - - VOUT[4:0] EN

0x59 LDC_)gTQALT 5\; - - VOUT[4:0] EN

Ox5A II;{%?ZR_LP_VC\:/ 5\; PWR%T[EI(‘)]—DLY— PWRCTRL_DLY_L[1:0] PWRCTRL_SEL[1:0] PWRCSiRL—R PWRCTRL_EN

Interrupt control registers

0x70 "\:Lé:_i’\:D R - - VINLOW_RI | VINLOW_FA - - PKEY_RI PKEY_FA

0x71 "\:LE;P_IIEQ’;D R - - - - - - THW_RI THW_FA

0x72 "\:L—Glilg\;D R - - - - - - BUCK2_OCP | BUCK1_OCP

0x73 "‘:L—GP_E{';‘D R - ; ; LDO5 OCP | LDO4 OCP  LDO3 OCP = LDO2 OCP

0x74 INT_CLEA gvol/ ) ) VINLOW_ VINLOW_ ) ) PKEY_RI_CL | PKEY_FA_CL
R_R1 sc RI_CLR FA_CLR R R
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Lys

Register BITS[7:0]

Name

Status registers

rl s s T« s 2 [ 7 [ & |

INT_CLEA

0x75 R_R2

INT_CLEA

0x76 | e p

INT_CLEA
R_R4

INT_MASK
“R1

INT_MASK
R2

INT_MASK
“R3

INT_MASK
R4

INT_SRC_
R1

INT_SRC_
R2

INT_SRC_
R3

0x77

0x78

0x79

0x7A

0x7B

0x7C

0x7D

Ox7E

INT_SRC_
OX7F o
INT_DBG_

0x80 || ATCH_R1

INT_DBG_

081 | ATCH R2

INT_DBG_

0X82 | ATCH_ R3

INT_DBG_

0x83 | ATCH R4

Wi/
RO/
SC

Wi/
RO/
SC

W/
RO

R/

R/

R/

R/

R

W/
RO/
SC

Wi/
RO/
SC

Wi/
RO/
SC

Wi/
RO/
SC

NVM user control registers

Ox8E = NVM_SR

0x8F = NVM_CR

R

R/
w

NVM user shadow registers

VINLOW_RI_
MASK

VINLOW

VINLOW_RI_ VINLOW_FA F

FRC

LDO5_OCP_C LDO4 OCP

LR

VINLOW_FA_
MASK

LDO5_OCP_M  LDO4_OCP

ASK

IVINLOW

LDO5_OCP_S LDO4 OCP

TATUS

RC

LDO5_OCP_F LDO4_OCP

RC

_CLR

_MASK

_STATUS

_FRC

LDO3_OCP
_CLR

LDO3_OCP
_MASK

LDO3_OCP
_STATUS

LDO3_OCP
_FRC

THW_RI_CLR  THW_FA CLR
BUCK2_OCP  BUCK1_OCP_
_CLR CLR

LDO2_OCP_ )
CLR
PKEY_RI_MA PKEY_FA MA
sK SK
THW_RI_MAS THW_FA_MAS
K K
BUCK2_OCP  BUCK1_OCP_
_MASK MASK
LDO2_OCP_ )
MASK
PKEY IPKEY
THW ITHW
BUCK2_OCP  BUCK1_OCP_
_STATUS STATUS
LDO2_OCP_S )
TATUS
PKEY_RI_FR PKEY_FA FR
c c
THW_RI_FRC THW_FA_FRC
BUCK2_OCP  BUCK1_OCP_
_FRC FRC
LDO2_OCP_F )
RC
WRITE_FAIL BUSY
CMD[1:0]

0x90 Mf‘_'gﬁCR:R \'7\; V'NOK—']"YST“:O VINOK_RISE[1:0] NVM_WDG_TMR_SET[1:0] NVM—\,QVDG—E AUTO—JURNO
0x91 Mf‘_'gH%R \'7\; RANK_DLY[1:0] RST_DLY[1:0] "i\l_’:l"};fggg EIIYK'E_I__E}I(\IE_IZ NVM_PKEY_LKP_TMR[1:0]
0x92 NQ/_MST_IRFQN \'7\; - - BUCK2_RANK[2:0] BUCK1_RANKI2:0]

0x96 N&/_'\QT_'RFQ)N \Fz - - LDO2_RANK[2:0] - - -
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Register BITS[7:0]

e EfEl s T e s e T e ]

Status registers

NVM_RAN R/ , ,
o7 N'oike W - - LDO4_RANK[2:0] LDO3_RANK[2:0]
RANK_SH = R/ ,
oxos  FANK Rl - - ; - - LDO5_RANK[2:0]
NVM_BUC
0x9A K MODE N . - ; - BUCK2_PREG_MODE ' g,ck1 PREG_MODE[1:0]
w [1:0]
“SHR1
nM_BUC o, BUOK
0X9C = K1_VOUT - NVM_VOUT[6:0]
SOUT W ANGE
= " CFG
NVM_BUC |, suck
0x9D  K2_VOUT - NVM_VOUTI6:0]
oUW NGE_
= CFG
NVM_MAL
O0x9F N_CTRL_S - - ; - - - GPO2_POL = GPO1_POL
— — W g— —
HR3
NVM_RAN R/ _ .
oo NGRS W - GPO2_RANKI2:0] GPO1_RANK[2:0]
NVM_LDO = R/ ,
oz NGO N - - NVM_VOUT4:0] ;
NVM_LDO R/ SNK_ ,
e MMGRO T Rec - NVM_VOUT[4:0] ;
NVM_LDO | R/ ,
os MMGRO R - - NVM_VOUT4:0] ;
NVM_PD_ R/ _ .
oxag LD R - ; - NVM_BUCK2_PD[1:0] NVM_BUCK1_PD[1:0]
opp WMPD_ R ] ] NVM_LDO  NVM LDO  NVM LDO  NVM LDO ]
SHR3 W 5 PD 4 PD 3 PD 2 PD
NVM_BUC |,
OXAC  KS_IOUT - - ; - BUCK2_ILIM[1:0] BUCKA1_ILIM[1:0]
w
_SHR1
NVM_BUC .
oxap kS OUT | ¥ HICCUP]_DLY[1.0 ] ) ] ] ] ]
_SHR2
NVM_LDO
OXAE S_IOUT_ - ; ; ) LDO5,_ILIM[1:0] LDO2_ILIM[1:0]
w
SHR
oAF Ooneom RI ] ] ] ] ] NVM_FS_OC  NVM_FS_OCP
- w P_BUCK2 _BUCK1
B0 gg'\PA—sFﬁﬁ R ) ) NVM_FS_OCP NVM FS O NVM FS O NVM_FS_OC )
5 w LDO5 CP LDO4 CP.LDO3 P LDO2
oxg1 NVMFS_ R/ VIN_FLT_CNT_MAX[3:0] PKEY_FLT_CNT_MAX]3:0]
SHR1 W
oxg2 NVMFS_ R/ TSHDN_FLT_CNT_MAX[3:0] OCP_FLT_CNT_MAX3:0]
SHR2 W
NVM FS_ | R/ FS_LOC _ _
o83 NgiRs- W - TiDa  RSTFLT_CNTTMRIL0) WDG_FLT CNT_MAX(3:0]
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Register BITS[7:0]

e EfEl s T e s e T e ]

Status registers

0xB5 Zgl%l_zgﬁ \'7\; ES\% [°C_ADDR[6:0]
0xB6 NF\zl_l\gﬂUFiE \'7\; NVM_USERA1([7:0]
0xB7 NF\zl_'\gﬂURSzE \'7\; NVM_USER2([7:0]
0xB9 :\‘;%E%CI 5\; VIN_DLY[:0] ) NVM_PKI[E1\:(6]EN_PULL EN_PgL_CF PKEY _GEN_CF
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6.2 Status registers

6.2.1 Product ID status register (PRODUCT_ID_SR)

Table 27. PRODUCT_ID_SR

I R R R e

PMIC_REF_ID [3:0] PMIC_NVM_ID [3:0]
R R R R R R R R

. Address: 0x00
. Default: 0x1X (X depends on the PMIC variant)
. Description: PMIC product ID status register.

[7:4] PMIC_REF_ID [3:0]: PMIC family of devices 0001: STPMIC1L product family (fixed value)
Version A and B only
0000: customized

[3:0] 0001: A
0002: B

0011: reserved

6.2.2 Version status register (VERSION_SR)

Table 28. . VERSION_SR

I T I - R

MAJOR_VERSION [3:0] MINOR_VERSION [3:0]
R R R R R R R R

. Address: 0x01
. Default: 0x11

. Description: PMIC version status register.
[7:4] MAJOR_VERSION [3:0]
[3:0] MINOR_VERSION [3:0]
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6.2.3 Turn-on status register (TURN_ON_SR)

Table 29. TURN_ON_SR

e e sl ol = el ol o ]

AUTO - PKEY_EN
R R R R R R R R
. Address: 0x02
. Default: 0b0000x00x where x depends on the turn-on condition
. Description: Stores last condition, which has turned on the PMIC.

From the NO_SUPPLY state, if the AUTO_TURN_ON bit is set in the NVM, the TURN_ON_SR [AUTO] is set.

In the OFF state, the TURN_ON_SR is cleared. When a turn-on condition occurs, the related turn-on bit is set in
TURN_ON_SR before leaving the OFF state.

The TURN_ON_SR is cleared in the POWER_DOWN state.

[7:4] reserved

AUTO: The PMIC turn-on condition is triggered by the AUTO_TURN_ON bit in the NVM. See Section 5.4.5

AUTO turn-ON.

0: False

(3]

1: True
[2] reserved
[1]  reserved

PKEY_EN: The PMIC turn-on condition is triggered by the PONKEYn or EN signals. See Section 5.4.5
[0] O: False

1: True
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6.2.4 Turn-off status register (TURN_OFF_SR)

Table 30. TURN_OFF_SR

- WDG_FLT TSHDN_FLT OCP_FLT VIN_FLT PKEY_FLT SWOFF
R R R R R R R R

. Address: 0x03
. Default: 0bxOxxxxxx, where x depends on the turn-off condition
. Description: Stores last condition, which turns off the PMIC.

The TURN_OFF_SR register is reset in the POWER_DOWN state. Then TURN_OFF_SR is set either when
going into the OFF state or when going into the FAIL_SAFE_LOCK state (see Section 5.4.6 and Section 5.1.2).

EN: Last turn-off is due to EN de-activation.
7 (PKEY_EN_CFG bit is set, and PONKEYn/EN pad is deasserted depending on EN_POL_CFG)
0: False

1: True
[6] reserved

WDG_FLT: Last turn-off is due to watchdog hard-fault source while WDG_FLT_CNT > WDG_FLT_CNT_MAX.
[6] O: False

1: True

THSDN_FLT: Last turn-off is due to thermal shutdown hard-fault source while TSHDN_FLT_CNT

> TSHDN_FLT_CNT_MAX.
l 0: False

1: True

OCP_FLT: Last turn-off is due to regulator overcurrent hard-fault source while OCP_FLT_CNT > OCP_FLT_CNT_MAX.
[3] O: False

1: True

VIN_FLT: Last turn-off is due to VIN falling below VINOK_Fall hard-fault source while VIN_FLT_CNT >
VIN_FLT_CNT_MAX.

2] (This is valid only if VIN is kept higher than VINPOR_Fall, or the PMIC fully resets)
0: False
1: True

PKEY_FLT: Last turn-off is due to PONKEYn long key press hard-fault source while PKEY_FLT_CNT >
PKEY_FLT_CNT_MAX.

[ 0: False
1: True
SWOFF: Last turn-off is due to software switch-OFF

0] (SWOFF bit set and RREQ_EN bit clear in the MAIN_CR register).
0: False

1: True
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6.2.5 Restart status register (RESTART_SR)

Table 31. RESTART_SR

(v e T s 1T <« T = T 2 1 & 1T @]

REN RRST R WDGFLT R._TSHDN FLT = R OCP_FLT = R VIN.FLT = R PKEY FLT = R_SWOFF
R R R R R R R R

. Address: 0x04
. Default: Obxxxxxxxx, where x depends on a power-OFF condition which restarts the PMIC
. Description: Stores last condition, which restarts the PMIC (power cycle).

The RESTART_SR register is reset in the POWER_DOWN state. Then RESTART_SR is set when going into the
CHECK&LOAD state (see Section 5.4.6 and Section 5.1.2).

R_EN: Last restart is due to EN pin activation (PKEY_EN_CFG bit is set, and PONKEYn/EN pad asserted depending on
EN_POL_CFG)

7
7 0: False

1: True

R_RST: Last restart is due to RSTn pin asserted low by the application processor (or by a user reset button)

[6] o: False
1: True

R_WDG_FLT: Last restart is due to watchdog hard-fault source while WDG_FLT_CNT <= WDG_FLT_CNT_MAX.

[3] 0: False
1: True

R_TSHDN_FLT: Last restart is due to thermal shutdown hard-fault source while TSHDN_FLT_CNT <=
TSHDN_FLT_CNT_MAX.

[41 0: False

1: True

R_OCP_FLT: Last restart is due to regulator overcurrent hard-fault source while OCP_FLT_CNT
<= OCP_FLT_CNT_MAX.

[3] (overcurrent source is saved in OCP_SR1 or in OCP_SR2)

0: False

1: True

R_VIN_FLT: Last restart is due to VIN falling below VINOK_Fall hard-fault source while VIN_FLT_CNT <=
VIN_FLT_CNT_MAX.

2] (This is valid only if VIN is kept higher than VINPOR_Fall, or PMIC fully resets)

0: False

1: True

R_PKEY_FLT: Last restart is due to PONKEYn long key press hard-fault source while PKEY_FLT_CNT <=
PKEY_FLT_CNT_MAX.

(1 0: False
1: True

R_SWOFF: Last restart is due to a restart request from AP:

. setting both SWOFF and RREQ_EN bits in MAIN_CR register if PONKEYn is set in PKEY_EN_CFG NVM register.
o] * setting SWOFF bit and EN is asserted if EN is set in PKEY_EN_CFG NVM register.

0: False

1: True
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6.2.6 Overcurrent protection status register 1 (OCP_SR1)

Table 32. Overcurrent protection status register 1 (OCP_SR1)
FNEEE) O T I T T ) I
- - - - - - OCP_BUCK2 OCP_BUCK1
R R R R R R R R

. Address: 0x05
. Default: 0b000000xx, where x depends on regulator that has triggered the OCP.

. Description: If the PMIC is turned OFF or restarted due to an OCP from regulator, OCP_SR1 or OCP_SR2
store the regulator instance that triggered the OCP.

The OCP_SRH1 register is reset in the POWER_DOWN state. If an OCP hard-fault condition occurred, then the
OCP_SR1 register is set before leaving the POWER_DOWN state (see Section 5.4.6.1 and Section 5.4.6 and
Section 5.1.2).

[7:2] reserved

OCP_BUCK2: Last turn-off or restart is due to overcurrent protection on BUCK2.
[1] 0: False

1: True

OCP_BUCKH1: Last turn-off or restart is due to overcurrent protection on BUCK1.
[0] 0: False

1: True
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6.2.7 Overcurrent protection status register 2 (OCP_SR2)

Table 33. Overcurrent protection status register 2 (OCP_SR2)

OCP_LDO5 OCP_LDO4 OCP_LDO3 OCP_LDO2
R R R R R R R R

. Address: 0x06
. Default: 0b000xxxx0, where x depends on regulator that has triggered the OCP.

. Description: If the PMIC is turned OFF or is restarted due to an OCP from a regulator, OCP_SR1 or
OCP_SR2 store the regulator instance that triggered the OCP.

The OCP_SR2 register is reset in the POWER_DOWN state. If an OCP hard-fault condition occurred, then the
OCP_SR2 register is set before leaving the POWER_DOWN state (see Section 5.4.6.1 and Section 5.4.6 and
Section 5.1.2).

[7:5]  reserved

OCP_LDOS5: Last turn-off or restart is due to overcurrent protection on LDO5.
[4] 0: False
1: True

OCP_LDOA4: Last turn-off or restart is due to overcurrent protection on LDOA4.
[3] 0: False
1: True

OCP_LDOZ3: Last turn-off or restart is due to overcurrent protection on LDO3.
[2] 0: False
1: True

OCP_LDO2: Last turn-off or restart is due to overcurrent protection on LDO2.
[1] 0: False
1: True

[0] reserved
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6.2.8 Enable status register 1 (EN_SR1)

Table 34. EN_SR1

EN_BUCK?2 EN_BUCK1
R R R R R R R R

. Address: 0x07
. Default: 0b000000xx, where x depends on regulator status (0 = disabled, 1 = enabled)

. Description: This register reflects the IP current enable status despite the setting in MAIN or ALT
configurations.
[7:2] reserved
EN_BUCKZ2: Current internal enable status of BUCK2.
(1] 0: Disabled
1: Enabled

EN_BUCK1: Current internal enable status of BUCK1.

[0] 0: Disabled
1: Enabled
6.2.9 Enable status register 2 (EN_SR2)

Table 35. EN_SR2

EN_LDOS EN_LDO4 EN_LDO3 EN_LDO2
R R R R R R R R
. Address: 0x08
. Default: 0b000xxxx0, where x depends on regulator status (0 = disabled, 1 = enabled)
. Description: This register reflects the IP current enable status despite the setting in MAIN or ALT
configurations.
[7:5] reserved

EN_LDOS5: Current internal enable status of LDOS.
[4] 0: Disabled

1: Enabled

EN_LDOA4: Current internal enable status of LDOA4.
[3] 0: Disabled

1: Enabled

EN_LDOZ3: Current internal enable status of LDO3.
[2] 0: Disabled

1: Enabled

EN_LDOZ2: Current internal enable status of LDO2.
[1] 0: Disabled

1: Enabled

[0] reserved
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6.2.10 Fail-safe counter status register 1 (FS_CNT_SR1)

Table 36. FS_CNT_SR1

I R - T

VIN_FLT_CNT [3:0] PKEY_FLT_CNT [3:0]
R R R R R R R R

. Address: 0x09
. Default: 0x00

. Description: Fail-safe counters store the number of hard-fault occurrences. There is one fail-safe counter
per hard-fault source (see Section 5.4.6). FS_CNT_SR1 is reset in the OFF state.

VIN_FLT_CNT [3:0]: number of occurrences triggered by V) falling below VINOK_Fall hard-fault source.
[7:4]
(This is valid only if V| is kept higher than VINPOR_Fall, or PMIC fully resets)

[3:0] PKEY_FLT_CNT [3:0]: number of occurrences triggered by a PONKEYn long key press hard-fault source.

Note: When a counter (xxx_FLT_CNT [3:0]) reaches OxF, all following counter increments keep the counter value at
OxF (and not restart to 0).
6.2.11 Fail-safe counter status register 2 (FS_CNT_SR2)

Table 37. FS_CNT_SR2

TSHDN_FLT_CNT [3:0] OCP_FLT_CNT [3:0]
R R R R R R R R

. Address: 0x0A
. Default: 0x00

. Description: Fail-safe counters store the number of hard-fault occurrences. There is one fail-safe counter
per hard-fault source (see Section 5.4.6). FS_CNT_SR2 is reset in the OFF state.

[7:4] | TSHDN_FLT_CNT [3:0]: Number of occurrences triggered by a thermal shutdown hard-fault source.
[3:0] OCP_FLT_CNT [3:0]: Number of occurrences triggered by regulator overcurrent hard-fault source.

Note: When a counter (xxx_FLT_CNT [3:0]) reaches OxF, all following counter increments keep the counter value at
OxF (and not restart to 0).
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6.2.12 Fail-safe counter status register 3 (FS_CNT_SR3)

Table 38. FS_CNT_SR3

WDG_FLT_CNT [3:0]
R R R R R R R R

. Address: 0x0B
. Default: 0x00

. Description: Fail-safe counters store the number of hard-fault occurrences. There is one fail-safe counter
per hard-fault source (see Section 5.4.6 ). FS_CNT_SR3 is reset in OFF state.

[7:4] | reserved

[3:0] | WDG_FLT_CNT [3:0]: Number of occurrences triggered by watchdog hard-fault source.

Note: When a counter (xxx_FLT_CNT [3:0]) reaches OxF, all following counter increments keep the counter value at
OxF (and not restart to 0).

6.2.13 Mode status register (MODE_SR)

Table 39. MODE_SR

OP_MODE [3:0] PWRCTRL2 PWRCTRL1
R R R R R R R R

. Address: 0x0C
. Default: 0bxxxx00xx, where x depends on source state
. Description: Contains the current state of the related source.

OP_MODE: PMIC operating state

0000: PMIC is in POWER_ON state
0001: RESERVED

0010: PMIC is in INIT&LOAD state

0100: PMIC is in OFF state

0110: PMIC is in CHECK&LOAD state
1000: PMIC is in POWER_UP state

1110: PMIC is in WAIT_RSTREL state
1010: PMIC is in POWER_DOWN state
1100: PMIC is in FAIL_SAFE_LOCK state

[7:4]

[3:2] reserved

PWRCTRL2: logic state of the PWRCTRL2 input (see Table 26. Register data format)
[11 | 0: PWRCTRL2 is active

1: PWRCTRL2 is inactive

PWRCTRLA1: logic state of the PWRCTRL1 input (see Table 26. Register data format)
[0] 0: PWRCTRLA1 is active

1: PWRCTRL1 is inactive
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6.2.14 GPO status register (GPO_SR)

Table 40. GPO_SR

felTelslasTes el 1T o ]

GPO2_EN GPO1_EN
R R R R R R R R
. Address: 0x0D
. Default: 0b000000xx, where x depends on source state
. Description: Contains the current state of the related GPO.
[7:2] reserved

GPO2_EN: logic state of the GPO2 input:
[1] 0: GPO2 is inactive

1: GPO2 is active

GPO1_EN: logic state of the GPO1 input:
[0] 0: GPO1 is inactive

1: GPO1 is active
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6.3 Control registers

6.3.1 Main control register (MAIN_CR)

Table 41. MAIN_CR

PWRCTRL2_POL PWRCTRL1_POL RREQ_EN SWOFF
R R/W R/W R R/W R/W R/W R/W

. Address: 0x10
. Default: 0b00000000

. Description: Main control register (see Table 26). This register is initialized to the default value in the
CHECK&LOAD state.

[7:4] | Reserved

PWRCTRL2_POL: Specifies PWRCTRL2 pin polarity.
0: PWRCTRL2 active low

Gl 1: PWRCTRL2 active high
(see Table 26)
PWRCTRL1_POL: Specifies PWRCTRL1 pin polarity.
0: PWRCTRL1 active low

2l 1: PWRCTRL1 active high
(see Table 26)
RREQ_EN: Allows the PMIC power cycle when the software switch OFF bit is (SWOFF) set.
0: PMIC goes in OFF state when SWOFF bit is set

(1 1: PMIC performs a power cycle when the SWOFF bit is set

Note: If EN is set in the PKEY_EN_CFG NVM register, this bit has no effect and is automatically cleared.
SWOFF: Software switch OFF bit.

[0] ' 0: No effect
1: Switch-OFF requested (turn-off condition). The PMIC goes into the POWER_DOWN state immediately.
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6.3.2 VINLOW monitoring control register (VINLOW_CR)

Table 42. VINLOW_CR

VINLOW_HYST [1:0] VINLOW_RISE [2:0] VINLOW_EN
R R R/W R/W R/W R/W R/W R/W

. Address: 0x11
. Default: 0x00

. Description: VnLow monitoring control register (see Section 5.4.1). This register is initialized to the default
value in the CHECK&LOAD state.

[7:6] reserved
VINLOW_HYST [1:0]: VINLOW threshold hysteresis
00: 100 mV
[5:4] 01: 200 mV
10: 300 mV
11: 400 mV
VINLOW_RISE [2:0]: VINLOW_Rise threshold
000: VINOK_Fall + 50 mV
001: VINOK_Fall + 100 mV
010: VINOK_Fall + 150 mV
[3:1] 011: VINOK_Fall + 200 mV
100: VINOK_Fall + 250 mV
101: VINOK_Fall + 300 mV
110: VINOK_Fall + 350 mV
111: VINOK_Fall + 400 mV
VINLOW_EN: VINLOW monitoring enable bit
[0] 0: VINLOW monitoring is disabled
1: VINLOW monitoring is enabled
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6.3.3 PONKEYn long key press control register (PKEY_LKP_CR)

Table 43. PKEY_LKP_CR

PKEY_LKP_OFF PKEY_LKP_EN_FSLS PKEY_LKP_TMR [3:0]
R/W R/W R R R/W R/W R/W R/W

. Address: 0x12
. Default: 0bXX00XXXX, where X depends on the value programmed in the NVM

. Description: PONKEYn long key press control register. This register is initialized to the default value in the
CHECK&LOAD state.

PKEY_LKP_OFF: (see Section 5.4.4)
0: no effect
7l 1: APONKEYn long key press triggers a turn-off condition
Default value is defined by NVM_PKEY_LKP_OFF NVM bit
PKEY_LKP_EN_FSLS: PONKEYn long key press / EN (Enable) as FS_LOCK state skipping
0: no effect
el 1: APONKEYn long key press / EN allows the PMIC to go from the FAIL_SAFE_LOCK state to the OFF state

Default value is defined by the NVM_PKEY_LKP_EN_FSLS NVM bit
[6:4] | reserved

PKEY_LKP_TMR [3:0]: PONKEYn long key press timer duration

0000: 1s

0001:2's

0010: 3 s

0011:4's

0100:5s

0101:6s

0110: 7 s

0111:8s

1000: 9 s

1001: 10's

1010: 11's

1011:12's

1100: 13 s

1101: 14 s

1110: 15 s

1111:16s

Default value is defined by the NVM_PKEY_LKP_TMR [1:0] NVM bit field

[3:0]
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6.3.4 Watchdog control register (WDG_CR)

Table 44. WDG_CR

WDG_PWRCTRL_SEL[1:0] WDG_RST WDG_EN
R R R R R/W R/W W/RO0/SC R/W

. Address: 0x13
. Default: 0b0000000X, where X depends on the value programmed in the NVM

. Description: Watchdog control register (see Section 5.4.6.2). This register is initialized to the default valuein
the CHECK&LOAD state.

[7:4] Reserved
WDG_PWRCTRL_SEL [1:0]: Watchdog suspends source selection.
00: No source (if WDG_EN = 1, watchdog timer always runs)
01: PWRCTRL1 WDG suspends control source
[3:2] 10 PWRCTRL2 WDG suspends control source
11: PWRCTRL3 WDG suspends control source

When the watchdog is enabled (WDG_EN = 1): If the PWRCTRLXx control source is inactive, the watchdog timer runs. If
the PWRCTRLXx control source is active, the watchdog timer is suspended

WDG_RST: Watchdog timer reset
[11 0:NA
1: Watchdog down counter WDG_TMR_CNT [7:0] is reloaded with the value in WDG_TMR_SET [7:0] (self-cleared bit)
WDG_EN: Watchdog enable bit
0: Watchdog is disabled

[0] .
1: Watchdog is enabled
Default value is defined by the NVM_WDG_EN NVM bit
6.3.5 Watchdog timer control register (WDG_TMR_CR)

Table 45. WDG_TMR_CR

I R N e - T

WDG_TMR_SET [7:0]
RIW RIW RIW RIW RIW RIW W/RO RIW

. Address: 0x14
. Default: 0xXX, where X depends on the value programmed in NVM

. Description: Watchdog timer control register (see Section 5.4.6.2). This register is initialized to the default
value in the CHECK&LOAD state.

WDG_TMR_SET [7:0]: Watchdog timer duration settings:
0x00=1s
7:0] 0x00=2s
OxFF= 256 s
Default value is defined by the NVM_WDG_TMR_SET [1:0] NVM bit
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6.3.6 Watchdog timer status register (WDG_TMR_SR)

Table 46. WDG_TMR_SR

I R R R R R

WDG_TMR_SET [7:0]
R R R R R R R R

. Address: 0x15
. Default: 0x00

. Description: Watchdog timer status register. Watchdog down counter providing remaining duration (in
seconds) before watchdog expiration.

This register is initialized to the default value in the CHECK&LOAD state.

WDG_TMR_CNT [7:0]: Watchdog timer down counter

OxFF =256 s
[7:0]
0x01=2s
0x00=1s
6.3.7 Fail-safe overcurrent protection control register 1 (FS_OCP_CR1)

Table 47. FS_OCP_CR1

FS_OCP_BUCK2 FS_OCP_BUCK1
R R R R R R R/wW R/wW

. Address: 0x16
. Default: 0b000000XX, where X depends on the value programmed in the NVM

. Description: Fail-safe overcurrent protection control registers 1 (see Section 5.4.6.1). This register is
initialized to the default value in the CHECK&LOAD state.

[7:2] reserved
FS_OCP_BUCK2: BUCK2 OCP management mode selection.
[1] 0: OCP hiccup mode (Level 0)
1: OCP fail-safe PMIC turn-off (Level 1)
FS_OCP_BUCK1: BUCK1 OCP management mode selection.
[0] 0: OCP hiccup mode (Level 0)
1: OCP fail-safe PMIC turn-off (Level 1)
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6.3.8 Fail-safe overcurrent protection control register 2 (FS_OCP_CR2)

Table 48. FS_OCP_CR2

- FS_OCP_LDO5 FS_OCP_LDO4 FS_OCP_LDO3 FS_OCP_LDO2 -
R R R R/W R/W R/W R/W R

. Address: 0x17
. Default: 0b000XXXX0, where X depends on the value programmed in NVM

. Description: Fail-safe overcurrent protection control registers 2 (see Section 5.4.6.1). This register is
initialized to the default value in the CHECK&LOAD state.

[7:5] reserved
FS_OCP_LDO5: LDO5 OCP management mode selection.
[4] 0: OCP hiccup mode (Level 0)
1: OCP fail-safe PMIC turn-off (Level 1)
FS_OCP_LDO4: LDO4 OCP management mode selection.
[3] 0: OCP hiccup mode (Level 0)
1: OCP fail-safe PMIC turn-off (Level 1)
FS_OCP_LDO3: LDO3 OCP management mode selection.
[2] 0: OCP hiccup mode (Level 0)
1: OCP fail-safe PMIC turn-off (Level 1)
FS_OCP_LDO2: LDO2 OCP management mode selection.
[1] 0: OCP hiccup mode (Level 0)
1: OCP fail-safe PMIC turn-off (Level 1)

[0] reserved
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6.3.9 Pads pull control register (PADS_PULL_CR)

Table 49. PADS_PULL_CR

PWRCTRL2_PULL [1:0] PWRCTRL1_PULL [1:0] PKEY_EN_PULL [1:0]
R R R/W R/W R/W R/W R/W R/W

. Address: 0x18

. Default: 0b000101xx, where xx depends on the value programmed in NVM
. Description: Pads pull control register. This register is initialized to the default value in the CHECK&LOAD
state.

[7:6] reserved
PWRCTRL2_PULL[1:0]: PWRCTRL2 pad pull resistor selection.
00: no pull
[5:4] | 01: pull-up active (RPU)
10: pull-down active (RPD)
11: no pull
PWRCTRL1_PULL[1:0]: PWRCTRL1 pad pull resistor selection.
00: no pull
[3:2] 01: pull-up active (RPU)
10: pull-down active (RPD)
11: no pull
PKEY_EN_PULL[1:0]: PONKEYn/EN pad pull resistor selection.
00: no pull
01: pull-up active (RPU)
10: pull-down active (RPD)
11: no pull
Default value is defined by NVM_PKEY_EN_PULL[1:0] NVM bit

[1:0]
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6.3.10 Buck pull-down control register 1 (BUCKS_PD_CR)

Table 50. . BUCKS_PD_CR
| 7 e s | e 3 | 2 | 1 | 0
- - - - BUCK2_PD [1:0] BUCK1_PD [1:0]
R R R R RIW RIW RIW RIW

. Address: 0x19
. Default: 0b0000XXXX, where X depends on the value programmed in the NVM

. Description: Buck pull-down control register 1. This register is initialized to the default value in the
INIT&LOAD and in the CHECK&LOAD states.

[7:4] reserved
BUCK2_PD [1:0]: Default value is defined by NVM_BUCK2_PD [1:0] NVM bit.
BUCK2 pull-down selection.

00: no pull-down

1321 01: slow pull-down active when BUCK?2 is disabled (EN = 0)
10: fast pull-down active when BUCK2 is disabled (EN = 0)
11: slow pull-down forced active
BUCK1_PD [1:0]: Default value is defined by NVM_BUCK1_PD [1:0] NVM bit.
BUCK1 pull-down selection.
(0] 00: no pull-down

01: slow pull-down active when BUCK1 is disabled (EN = 0) 1
0: fast pull-down active when BUCK1 is disabled (EN = 0)

11: slow pull-down forced active
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6.3.11 LDO pull-down control register (LDOS_PD_CR)

Table 51. LDOS_PD_CR

LDO5_PD LDO4_PD LDO3_PD LDO2_PD
R R R R/W R/W R/W R/W R

. Address: 0x1B
. Default: 0b000XXXX0. where X depends on the value programmed in NVM

. Description: LDO pull-down control register. This register is initialized to the default value in the
INIT&LOAD and in the CHECK&LOAD states.

[7:5] | reserved

LDO5_PD: Default value is defined by NVM_LDO5_PD [1:0] NVM bit.
[4] 0: no pull-down

1: pull-down active when LDO5 is disabled (EN = 0)

LDO4_PD: Default value is defined by NVM_LDO4_PD [1:0] NVM bit.
[3] 0: no pull-down

1: pull-down active when LDO4 is disabled (EN = 0)

LDO3_PD: Default value is defined by NVM_LDO3_PD [1:0] NVM bit.
[2] 0: no pull-down

1: pull-down active when LDO3 is disabled (EN = 0)

LDO2_PD: Default value is defined by NVM_LDO2_PD [1:0] NVM bit.
[1] 0: no pull-down

1: pull-down active when LDO?2 is disabled (EN = 0)

[0] reserved
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6.3.12 Mask reset GPO control register (GPO_MRST_CR)

Table 52. GPO_MRST_CR
| 7 e s 4] 2z | 1|0
- - - - - GPO2_MRST GPO1_MRST -
R R R R R RIW RIW R

. Address: 0x1C; user page

. Default: 0x00

. Description: mask reset GPO control register.

This register is initialized to default value in CHECK&LOAD states; writable in POWER_ON states only.

[7:3] - Reserved; read as 0
GPO2 mask reset setting
For every bit:
[2] GPO2_MRST
0: mask reset inactive for GPO2
1: mask reset active for GPO2

GPO1 mask reset setting

[1] GPO1_MRST For every bit:

0: mask reset inactive for GPO1
1: mask reset active for GPO1

[0] - Reserved; read as 0
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6.3.13 Mask reset buck control register (BUCKS_MRST_CR)

Table 53. BUCKS_MRST_CR
| 7 e s |43 ]2 1] 0
- - - - - - BUCK2_MRST BUCK1_MRST
R R R R R R RIW RIW

. Address: 0x1D
. Default: 0x00
. Description: Mask reset buck control register.

See Section 5.4.13.1. This register is initialized to the default value in the CHECK&LOAD state and writable in
POWER_ON states only.

[7:2] reserved

BUCK2_MRST: Mask reset setting
[1] 0: inactive

1: active

BUCK1_MRST: Mask reset setting
[0] 0: inactive

1: active
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6.3.14 Mask reset LDO control register (LDOS_MRST_CR)

Table 54. LDOS_MRST_CR

LDO5_MRST LDO4_MRST LDO3_MRST LDO2_MRST
R R R R/W R/W R/W R/W R

. Address: Ox1E
. Default: 0x00
. Description: Mask reset LDO control register.

See Section 5.4.13.1. This register is initialized to the default value in the CHECK&LOAD state and writable in
POWER_ON states only.

[7:5] reserved

LDO5_MRST: Mask reset setting
[4] 0: inactive

1: active

LDO4_MRST: Mask reset setting
[3] 0: inactive

1: active

LDO3_MRST: Mask reset setting
[2] 0: inactive

1: active

LDO2_MRST: Mask reset setting

[1] 0: inactive
1: active
[0] reserved
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6.4 Power supply control registers

6.4.1 BUCKx MAIN mode control register 1 (BUCKx_MAIN_CR1) (x =1 to 2)

Table 55. BUCKx_MAIN_CR1

VOUT [6:0]
R RIW RIW RIW RIW RIW RIW RIW

. Address: 0x20/0x25
. Default: 0bOXXXXXXX, where X depends on the value programmed in the NVM
. Description: BUCK1 to BUCK2 MAIN mode control register 1.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to set
the voltage of BUCKX, which is applied to the MAIN mode (see Section 5).

[7] ' reserved
VOUT [6:0]: Buck output voltage settings. See Table 1. BUCK output voltage settings.
The default value is defined in the BUCKx_VOUT [2:0] bit field of NVM_BUCKx_VOUT_SHR NVM shadow registers.

6.4.2 BUCKXx MAIN mode control register 2 (BUCKx_MAIN_CR2) (x =1 to 2)

Table 56. BUCKx_MAIN_CR2

PREG_MODE [1:0]
R R R R R RIW RIW RIW

. Address: 0x21/0x26
. Default: 0b00000XXX, where X depends on the value programmed in NVM
. Description: BUCK1 to BUCK2 MAIN mode control register 2.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
control the enable and regulation modes of BUCKXx, which are applied to the MAIN mode (see Feature
descriptions).

[7:3] | reserved
PREG_MODE: Default value is defined by NVM_BUCKx_PREG_MODE NVM bit.
Select regulation mode
2:1] 00: BUCKXx operates in normal mode (HP)
01: reserved
10: BUCKXx operates in forced PWM mode (CCM)
11: reserved
EN:
0: BUCKXx is disabled
[0] ' 1: BUCKxis enabled

Default value is defined in the BUCKx_RANK [2:0] bit field of NVM_BUCKx_RANK_SHR NVM shadow registers. If
BUCKx_RANK [2:0] = 0, BUCKXx is disabled at power up; if BUCKx_RANK [2:0] = y (with 6 >y > 0), BUCKXx is enabled
at power up at rank y (see Section 5.2)
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6.4.3 BUCKx ALTERNATE mode control register 1 (BUCKx_ALT_CR1) (x =1 to 2)

Table 57. BUCKx_ALT_CR1

VOUT [6:0]
R RIW RIW RIW RIW RIW RIW RIW

. Address: 0x22/0x27
. Default: 0bOXXXXXXX, where X depends on the value programmed in NVM
. Description: BUCK1 to BUCK ALT mode control register 1.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to set
the voltage of BUCKX, which is applied to the ALTERNATE mode (see Section 5.4.5.1).

[7] reserved
6:0] VOUT [6:0]: Buck output voltage settings. See Table 20.
’ The default value is the same as BUCKx_MAIN_CR1

6.4.4 BUCKx ALTERNATE mode control register 2 (BUCKx_ALT_CR2) (x =1 to 2)

Table 58. BUCKx_ALT_CR2

PREG_MODE [1:0]
R R R R R RIW RIW RIW

. Address: 0x23/0x28
. Default: 0b00000XXX. where X depends on the value programmed in NVM
. Description: BUCK1 to BUCK2 ALTERNATE mode control register 2.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
control the enable and regulation modes of BUCKXx, which are applied to the ALTERNATE mode (see
Section 5.4.5.1).

[7:3] reserved
PREG_MODE [1:0]: select regulation mode
00: BUCKXx operates in normal mode (HP)
[2:1] 01: reserved
10: BUCKXx operates in forced PWM mode (CCM)
11: Reserved
EN:
0: BUCKXx is disabled
1: BUCKX is enabled
The default value is the same as BUCKx_MAIN_CR2

[0]
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6.4.5 BUCKx PWRCTRL control register (BUCKx_PWRCTRL_CR) (x =1 to 2)

Table 59. BUCKx_PWRCTRL_CR

I T R T e

PWRCTRL_DLY H[1:0] = PWRCTRL DLY_L[1:0] = PWRCTRL SEL[1:0] = PWRCTRL_RST = PWRCTRL_EN
RIW RIW RIW RIW RIW RIW RIW RIW

. Address: 0x24/0x29
. Default: 0x00
. Description: BUCK1 to BUCK2 PWRCTRL control register.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
allocate a PWRCTRL signal for controlling the BUCKXx (see Section 5.4.5.1).

PWRCTRL_DLY_H [1:0]: BUCKXx control/reset source shift delay from low to High level
00: no delay
[7:6] 01: 1.5 ms delay
10: 3 ms delay
11: 6 ms delay
PWRCTRL_DLY_L [1:0]: BUCKXx control/reset source shift delay from high to Low level
00: no delay
[5:4] | 01: 1.5 ms delay
10: 3 ms delay
11: 6 ms delay
PWRCTRL_SEL[1:0]: BUCKXx control/reset PWRCTRL source selection
00: no control source
[3:2] | 01: PWRCTRL1 control source
10: PWRCTRL2 control source
11: reserved
PWRCTRL_RST: BUCKXx independent reset source enable
0: no effect

[1]

1: reset enable (when the selected PWRCTRL source is active, BUCKXx is disabled and the BUCKXx control registers are
reset to the default value. When the selected PWRCTRL source is inactive, BUCKx operates according to
BUCKx_MAIN_CR1 /2. See Table 27).

PWRCTRL_EN: BUCKXx control source enable
0: disable (BUCKXx operates according to BUCKx_MAIN_CR1 / 2)

1: enable (BUCKXx operates according to BUCKx_MAIN_CR1 /2 or BUCKx_ALT_CR1 / 2 depending on the PWRCTRL
selected source. See Table 27).

[0]
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6.4.6 GPOx MAIN mode control register (GPOx_MAIN_CR) (x =1, 2)

Table 60. GPOx_MAIN_CR
7 | e | s | & | 3 [ 2 | 1+ | 0o
- - - - - - EN
R R R R R R R R/W

. Address: 0x43/0x46
. Default: 0b0000000X, where X depends on the value programmed in the NVM
. Description: GPO1 to GPO2 MAIN mode control register.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
control enable of GPOx, which is applied to the MAIN mode (see Section 5.4.5.1).

[7:1] reserved

EN:

0: GPOx is disabled
[0] | 1: GPOxis enabled

The default value is defined in the GPOx_RANK [2:0] bit field of the NVM_GPO_RANK_SHR1 NVM shadow registers. If
GPOx_RANK [2:0] = 0, GPOx is disabled at power-up. If GPOx_RANK [2:0] = y (with 6 >y > 0), GPOx is enabled at
power-up at rank y (see Section 5.2).

6.4.7 GPOx ALTERNATE mode control register (GPOx_ALT_CR) (x =1, 2)

Table 61. GPOx_ALT_CR
7 | e | s | & | 3 [ 2 | 1+ | 0o
- - - - - - EN
R R R R R R R R/W

. Address: 0x44/0x47
. Default: 0b0000000X, where X depends on the value programmed in the NVM
. Description: GPO1 to GPO2 ALTERNATE mode control register.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
control enable of GPOx, which is applied to the ALTERNATE mode (see Section 5.4.5.1).

[7:1] reserved
EN:
0: GPOx is disabled
1: GPOx is enabled
The default value is the same as GPOx_MAIN_CR

[0]
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6.4.8 GPOx PWRCTRL control register (GPOx_PWRCTRL_CR) (x =1, 2)

Table 62. GPOx_PWRCTRL_CR

I T R T e

PWRCTRL DLY H[1:0] = PWRCTRL DLY L[1:0] = PWRCTRL_SEL[1:0] = PWRCTRL RST = PWRCTRL_EN
RIW RIW RIW RIW RIW RIW RIW RIW

. Address: 0x45/0x48
. Default: 0x00
. Description: GPO1 to GPO2 PWRCTRL control register.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
allocate a PWRCTRL signal for controlling the GPOx.

PWRCTRL_DLY_H [1:0]: GPOx control/reset source shift delay from low to High level
00: no delay
[7:6] | 01: 1.5 ms delay
10: 3 ms delay
11: 6 ms delay
PWRCTRL_DLY_L [1:0]: GPOx control/reset source shift delay from high to Low level
00: no delay
[5:4] 01: 1.5 ms delay
10: 3 ms delay
11: 6 ms delay
PWRCTRL_SEL [1:0]: GPOx control/reset PIWRCTRL source selection
00: No control source
[3:2] 01: PWRCTRL1 control source
10: PWRCTRL2 control source
11: reserved
PWRCTRL_RST: GPOx independent reset source enable
0: no effect

o 1: reset enable (when the selected PWRCTRL source is active, GPOx is disabled and the GPOx control registers are
reset to the default value. When the selected PWRCTRL source is inactive, GPOx operates according to
GPOx_MAIN_CR).

PWRCTRL_EN: GPOx control source enable
0: disable (GPOx operates according to GPOx_MAIN_CR1 / 2)

1: enable (GPOx operates according to GPOx_MAIN_CR or GPOx_ALT_CR depending on the PWRCTRL selected
source).

[0]
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6.4.9 LDOx MAIN mode control register (LDOx_MAIN_CR) (x = 2/5)

Table 63. LDOx_MAIN_CR
| 7 e ] s | 4 | 3 | 2 | 1 | 0o
- - VOUT [4:0] EN
R R R/W R/W R/W R/W R/W R/W

. Address: 0x4F/0x58
. Default: 0bOOXXXXXX, where X depends on the value programmed in NVM
. Description: LDO2 and LDO5 MAIN mode control register.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
control enable and set the voltage of the related LDO instance which is applied to the MAIN mode (see
Section 5.4.5.1).

[7:6] reserved

(5:1] VOUT [4:0]: LDOx output voltage settings. See Section 4.2.4.
The default value is defined in the VOUT [4:0] bit field of NVM_LDOx_SHR NVM shadow registers
EN:
0: LDOx is disabled

1: LDOx is enabled

[0
The default value is defined in the LDOx_RANK [2:0] bit field of the NVM_LDOs_RANK_SHR NVM shadow registers. If
LDOx_RANK [2:0] = 0, LDOx is disabled at power up; if LDOx_RANK [2:0] = y (with 6 >y > 0), LDOx is enabled at
power up at rank y
6.4.10 LDOx ALTERNATE mode control register (LDOx_ALT_CR) (x = 2/5)

Table 64. LDOx_ALT_CR
[ e s e e e R e
- - VOUT [4:0] EN
R R R/W R/W R/W R/W R/W R/W

. Address: 0x50/0x59
. Default: 0bOOXXXXXX, where X depends on the value programmed in the NVM
. Description: LDO2/LDO5 ALTERNATE mode control register.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
control enable and set the voltage of the related LDO instance, which is applied to the ALTERNATE mode (see
Section 5.4.5.1.

[7:6] reserved

VOUT [4:0]: LDOx output voltage settings (See Section 4.2.4);

5:1
1] The default value is the same as LDOx_MAIN_CR
EN:
0: LDOx is disabled
[0]

1: LDOx is enabled
The default value is the same as LDOx_MAIN_CR
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6.4.11 LDOx PWRCTRL control register (LDOx_PWRCTRL_CR) (x = 2 to 5)

Table 65. LDOx_PWRCTRL_CR

I T R T e

PWRCTRL DLY H[1:0] = PWRCTRL DLY L[1:0] = PWRCTRL_SEL[1:0] = PWRCTRL RST = PWRCTRL_EN
RIW RIW RIW RIW RIW RIW RIW RIW

. Address: 0x51/0x54/0x57/0x5A
. Default: 0x00
. Description: LDO2 to LDO5 PWRCTRL control register.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
allocate a PWRCTRL signal for controlling the LDOx (see Section 5.4.5.1).

PWRCTRL_DLY_H [1:0]: LDOx control/reset source shift delay from low to High level
00: no delay
[7:6] 01: 1.5 ms delay
10: 3 ms delay
11: 6 ms delay
PWRCTRL_DLY_L [1:0]: LDOx control/reset source shift delay from high to Low level
00: no delay
[5:4] | 01: 1.5 ms delay
10: 3 ms delay
11: 6 ms delay
PWRCTRL_SEL[1:0]: LDOx control/reset PWRCTRL source selection.
00: no control source
[3:2] | 01: PWRCTRL1 control source
10: PWRCTRL2 control source
11: reserved
PWRCTRL_RST: LDOx independent reset source enable
0: no effect

[1]

1: reset enable (when the selected PWRCTRL source is active, LDOx is disabled and LDOx control registers are reset
to the default value. When the selected PWRCTRL source is inactive, LDOx operates according to LDOx_MAIN_CR.
See Table 27).

PWRCTRL_EN: LDOx control source enable
0: disable (LDOx operates according to LDOx_MAIN_CR)

1: enable (LDOx operates according to LDOx_MAIN_CR or LDOx_ALT_CR depending on the PWRCTRL selected
source. See Table 27).

[0]
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6.4.12 LDO3 MAIN mode control register (LDO3_MAIN_CR)

Table 66. LDO3_MAIN_CR

el e e e e T e

SNK_SRC - VOUT [4:0] EN
RIW R RIW RIW RIW RIW RIW RIW

. Address: 0x52
. Default: 0bXOXXXXXX, where X depends on the value programmed in the NVM
. Description: LDO3 MAIN mode control register.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
control enable and SNK_SRC mode, and set the voltage of LDO3, which is applied to the MAIN mode (see
Section 5.4.5.1).

SNK_SRC: Select sink/source mode operation (see Section 4.2.3)
0: LDOS operates in normal mode
[7]

1: LDO3 operates in sink/source mode
The default value is defined by the SNK_SRC bit of the NVM_LDO3_SHR NVM shadow register

[6] | reserved
VOUT [4:0]: LDO3 output voltage settings (see Section 4.2.4).
The default value is defined in the VOUT [4:0] bit field of the NVM_LDO3_SHR NVM shadow registers
EN:
0: LDO3 is disabled
[0] | 1:LDO3 s enabled

The default value is defined in the LDO3_RANK [2:0] bit field of the NVM_LDOs_RANK_SHR2 NVM shadow registers.
If LDO3_RANK [2:0] = 0, LDOS3 is disabled at power up; if LDO3_RANK [2:0] =y (with 6 > y > 0) LDO3 is enabled at
power up at rank y (see Section 5.2).

[5:1]
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6.4.13 LDO3 ALTERNATE mode control register (LDO3_ALT_CR)

Table 67. LDO3_ALT_CR

el e e e e T e

SNK_SRC - VOUT [4:0] EN
RIW R RIW RIW RIW RIW RIW RIW

. Address: 0x53
. Default: 0bXOXXXXXX, where X depends on the value programmed in the NVM
. Description: LDO3 ALTERNATE mode control register.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
control enable or SNK_SRC mode and set the voltage of LDO3, which is applied to the ALTERNATE mode (see
Section 5.4.5.1).

SNK_SRC: select sink/source mode operation (see Section 4.2.4).
0: LDO3 operates in sink/source mode
[7]

1: LDO3 operates in sink/source mode
The default value is the same as LDO3_MAIN_CR

[6] reserved
VOUT [4:0]: LDO3 output voltage settings (see Section 4.2.4).
The default value is the same as LDO3_MAIN_CR
EN:
0: LDO3 is disabled
1: LDO3 is enabled
The default value is the same as LDO3_MAIN_CR

[5:1]

[0]

6.4.14 LDO4 MAIN mode control register (LDO4_MAIN_CR)

Table 68. LDO4_MAIN_CR
e s s e e e e e ]
- - - - - - EN
R R R R R R R R/W

. Address: 0x55
. Default: 0b0000000X, where X depends on the value programmed in the NVM
. Description: LDO4 MAIN mode control register.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
control enable or to force the power input source of LDO4, which is applied to the MAIN mode (see
Section 5.4.5.1).

[7:1] reserved

EN:

0: LDO4 is disabled
[0] 1: LDO4 is enabled

The default value is defined in the LDO4_RANK]2:0] bit field of the NVM_LDOs_RANK_SHR2 NVM shadow registers. If
LDO4_RANK]2:0] = 0, LDO4 is disabled at power-up. If LDO4_RANK][2:0] =y (with 6 >y > 0), LDO4 is enabled at
power-up at rank y (see Section 5.2)
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6.4.15 LDO4 ALTERNATE mode control register (LDO4_ALT_CR)

Table 69. LDO4_ALT_CR
7 | e | s | & | 3 [ 2 | 1+ | 0o
) ] ] ] - ; EN
R R R R R R R RIW

. Address: 0x56
. Default: 0b0000000X, where X depends on the value programmed in the NVM
. Description: LDO4 ALTERNATE mode control register.

This register is initialized to the default value in the CHECK&LOAD state. The user can write to this register to
control enable or to force the power input source of LDO4, which is applied to the ALTERNATE mode (see
Section 5.4.6).

[7:1] reserved
EN:
0: LDOA4 is disabled
1: LDO4 is enabled
The default value is the same as LDO4_MAIN_CR

[0]
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6.5 Interrupt registers

6.5.1 Interrupt management overview

Interrupts are probed in the POWER_ON state only. All interrupts are masked by default. All interrupt registers are
reset to the default value if RSTn is asserted.

INT_PENDING_Rx

. Stores events of interrupt sources, regardless of interrupts masking.
. Corresponding bits are kept set until they are cleared (using INT_CLEAR_RXx registers).
INT_CLEAR_Rx

. Setting a bit in these registers clears the corresponding pending bit in the INT_PENDING_RXx registers. A
bit in the INT_PENDING_RXx registers can be cleared only if the corresponding interrupt source disappears.
Alternatively, the bit stays set after being cleared. In the case of the INT_PENDING_RXx bit generated by
edge triggering, they can be directly deleted without checking the INT_SOURCE_RX.

INT_MASK_Rx

. Clearing a bit in these registers unmasks the corresponding interrupt.

. The INTn pin is forced low as long as the corresponding interrupt bit is set in INT_PENDING_RXx.
INT_SOURCE_Rx

. These registers provide the actual state of interrupt sources.

. If an interrupt source is present, the corresponding bit is set. If the interrupt source disappears, the
corresponding bit is cleared.

INT_DBG_LATCH_Rx

Setting a bit in these registers emulates the corresponding interrupt event. These registers aim to test and to
debug the application processor software interrupt handler.

6.5.2 Interrupt pending register 1 (INT_PENDING_R1)

Table 70. INT_PENDING_R1

VINLOW_RI VINLOW_FA PKEY_RI PKEY_FA
R R R R R R R R

. Address: 0x70
. Default: 0x00

. Description: Interrupt pending register 1 (see Section 6.5.1). This register is reset to the default value if
RSTn is asserted. For all bits:

0: interrupt not pending
1: interrupt pending

[7:6] reserved
[5] VINLOW_RI: Voltage on the VIN pin falls below the VINLOW_Rise threshold
[4] VINLOW_FA: Voltage onthe VIN pin rises above the VINLOW_Fall threshold
[3:2] | reserved
[1] PKEY_RI: PONKEYn rising edge
[0] PKEY_FA: PONKEYn falling edge
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6.5.3 Interrupt pending register 2 (INT_PENDING_R2)

Table 71. INT_PENDING_R2

THW_RI THW_FA
R R R R R R R R

. Address: 0x71
. Default: 0x00

. Description: Interrupt pending register 2 (see Section 6.5.1). This register is reset to the default value as
long as RSTn is asserted. For all bits:

0: interrupt not pending
1: interrupt pending

[7:2] reserved
[1] THW_RI: Temperature rises above the TWRN_Rise threshold
[0] THW_FA: Temperature falls below the TWRN_Fall threshold

6.5.4 Interrupt pending register 3 (INT_PENDING_R3)

Table 72. INT_PENDING_R3

BUCK2_OCP BUCK1_OCP
R R R R R R R R

. Address: 0x72
. Default: 0x00

. Description: Interrupt pending register 3 (see Section 6.5.1). This register is reset to the default value if
RSTn is asserted. For all bits:

0: interrupt not pending
1: interrupt pending

[7:2] reserved
[1] BUCK2_OCP: Overcurrent detected on BUCK2
[0] BUCK1_OCP: Overcurrent detected on BUCK1
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6.5.5 Interrupt pending register 4 (INT_PENDING_R4)

Table 73. INT_PENDING_R4

LDO5_OCP LDO4_OCP LDO3_OCP LDO2_OCP
R R R R R R R R

. Address: 0x73
. Default: 0x00

. Description: Interrupt mask register 1 to 4 (see Section 6.5.1). This register is reset to the default value if
RSTn is asserted. For all bits:

: interrupt not pending
> interrupt pending

- O

[7:5] reserved
[4] LDO5_OCP: Overcurrent detected on LDO5
[3] LDO4_OCP: Overcurrent detected on LDO4
[2] LDO3_OCP: Overcurrent detected on LDO3
[1 LDO2_OCP: Overcurrent detected on LDO2
[0] reserved
6.5.6 Interrupt clear registers (INT_CLEAR_RX) (x =1 to 4)

Table 74. INT_CLEAR_Rx

I R R T R - R

Same as INT_PENDING_Rx
W/RO W/RO W/RO W/RO W/RO W/RO W/RO W/RO

. Address: 0x74/0x75/0x76/0x77

. Default: 0x00

. Description: Interrupt clear registers 1 to 4 (see Section 6.5.1).
Writing 1 clears the corresponding interrupt bit in INT_PENDING_Rx.
The bit is self-cleared, and always reads 0.
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6.5.7 Interrupt mask registers (INT_MASK_RXx) (x =1 to 4)

Table 75. INT_MASK_Rx

I R R R R R

Same as INT_PENDING_Rx
R/W R/W R/W R/W R/W R/W R/W R/W

. Address: 0x78/0x79/0x7A/0x7B
. Default: OxFF
. Description: Interrupt mask registers 1 to 4 (see Section 6.5.1).

Writing 0 unmasks the corresponding interrupt bit in INT_PENDING_Rx. These registers are reset to the default
value if RSTn is asserted.

For all bits:
0: interrupt is unmasked
1: interrupt is masked

6.5.8 Interrupt source registers (INT_SRC_RXx) (x =1 to 4)

TN - = T T - R

Same as INT_PENDING_Rx
R R R R R R R R

. Address: 0x7C/0x7D/0x7E/Ox7F

. Default: 0xXX, where X depends on the actual state of interrupt sources
. Description: Interrupt source registers 1 to 4 (see Section 6.5.1).
For all bits:

0: interrupt source is not present
1: interrupt source is present

6.5.9 Interrupt debug latch registers (INT_DBG_LATCH_RXx) (x =1 to 4)

Table 76. INT_DBG_LATCH_Rx

TN - = T - R R

Same as INT_PENDING_Rx
W/RO W/RO W/RO W/RO W/RO W/RO W/RO W/RO

. Address: 0x80/0x81/0x82/0x83

. Default: 0x00

. Description: Interrupt debug latch registers 1 to 4 (see Section 6.5.1).

Setting a bit emulates the corresponding interrupt event. The bit is self-cleared, and always reads 0.
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6.6 NVM registers

6.6.1 NVM status register (NVM_SR)

Table 77. NVM_SR

NVM_WRITE_FAIL NVM_BUSY
R R R R R R R R

. Address: Ox8E
. Default: 0x00
. Description: NVM status register.

[7:2] reserved
NVM_WRITE_FAIL: Error in writing to the NVM. The LOCK_NVM bit is set.
[1] 0: Write is successful or no write operation performed
1: Write to the NVM failed
NVM_BUSY: NVM controller status 0: NVM controller is in an idle state
0: NVM controller is in an idle state
] 1: NVM controller is in a busy state

Self-cleared when the operation is completed

6.6.2 NVM control register (NVM_CR)

Table 78. NVM_CR

NVM_CMDI[1:0]
R R R R R R RIW RIW

. Address: Ox8F
. Default: 0x00
. Description: NVM control register.

[7:2] reserved
NVM_CMD[1:0]: NVM controller command bits to control the NVM operation on the NVM shadow register bits.
00: No operation
[1:0] 01: Program (write shadow register to the NVM)
10: Read (load NVM content into shadow register)
11: No operation

Self-cleared when the operation is completed
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6.7 NVM shadow registers

All NVM shadow registers are reloaded from the NVM content in the INIT&LOAD state and in the CHECK&LOAD
state. Then mirror registers or mirror bit fields (in Section 6.3 and Section 6.5) are set to the default value

6.7.1 NVM main control shadow register 1 (NVM_MAIN_CTRL_SHR1)

Table 79. NVM_MAIN_CTRL_SHR1

Fe e =TT s [T =2 [ 3 1T & ]

VINOK_HYST[1:0]  VINOK_RISE[1:0] NVM_WDG_TMR_SET[1:0] NVM_WDG_EN = AUTO_TURN_ON
RIW RIW RIW RIW RIW RIW RIW RIW

. Address: 0x90
. Default: Depends on the PMIC part number
. Description: NVM main control shadow register 1.

VINOK_HYST[1:0]:VINOK_HYST threshold voltage
00: 200 mV

[7:6] | 01:300 mV
10: 400 mV
11: 500 mV
VINOK_RISE[1:0]:VINOK_Rise threshold voltage
00:3.1V

[5:4] 01:3.3V
10: 3.5V
11:4.0V
NVM_WDG_TMR_SET [1:0]: watchdog timer duration default value
00:10s

[3:2] 01:20s
10:50 s
11:100 s
NVM_WDG_EN: watchdog default value

[1] 0: Watchdog is disabled
1: Watchdog is enabled
AUTO_TURN_ON:
0: PMIC does not start automatically on VIN rising
ol 1: PMIC starts automatically on VIN rising

Note: It is ignored if PKEY_EN_CFG is set to ‘1’
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6.7.2 NVM main control shadow register 2 (NVM_MAIN_CTRL_SHR2)

Table 80. NVM_MAIN_CTRL_SHR2

vl lelfal o 1T =2 [ 3 1T & ]

RANK_DLY[1:0] RST DLY[1:0] NVM_PKEY LKP_OFF = NVM_PKEY_LKP_EN_FSLS = NVM_PKEY_LKP_TMR[1:0]
RW RW  RW RW RIW RIW RIW RIW

Address: 0x91
Default: Depends on the PMIC part number
Description: NVM main control shadow register 2.

RANK_DLY[1:0]: power-up/power-down step (RANK) duration:
00: 1.5 ms

01:3ms

10: 4.5 ms

11: 6 ms

(see Section 5.2)

RST_DLY[1:0]: RST release delay after POWER_UP sequence:
00: no delay

01:1.5ms

10: 3 ms

11: 6 ms

[7:6]

[5:4]

(see Section 5.2)

NVM_PKEY_LKP_OFF: PONKEYn long key press turn-off condition default value (see Section 5.4.6)

0: no effect
3l 1: APONKEYn long key press triggers a turn-off condition
Note: This bit is valid only if PONKEYn selected (PKEY_EN_CFG = 0)
NVM_PKEY_LKP_EN_FSLS : PONKEYn long key press / EN (Enable) fail-safe lock state skipping default value (see
Section 5.4.5.1)
2l 0: no effect
1: A PONKEYn long key press or Enable allows the PMIC to go from the FAIL_SAFE_LOCK state to the OFF state
NVM_PKEY_LKP_TMR[1:0]: PONKEYn long key press timer duration default value
00:2s
(0] 01:5s
10:10's
11:15s
Note: These bits are valid only if PONKEYn selected (PKEY_EN_CFG = 0)
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6.7.3 NVM rank shadow register 1 (NVM_RANK_SHR1)

Table 81. NVM_RANK_SHR1

BUCK2_RANK][2:0] BUCK1_RANK][2:0]
R R R/W R/W R/W R/W R/W R/W

. Address: 0x92
. Default: Depends on the PMIC part number
. Description: NVM rank shadow register 1 (see Section 5.2).

[7:6] reserved
BUCK2_RANK]2:0]:
000: rank0
001: rank1
010: rank2
[5:3] 011: rank3
100: rank4
101: rank5
110: rankO
111: rank0
BUCK1_RANK]2:0]:
000: rank0
001: rank1
010: rank2
[2:0] 011: rank3
100: rank4
101: rank5
110: rankO
111: rank0
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6.7.4 NVM rank shadow register 5 (NVM_RANK_SHRS5)

Table 82. NVM_RANK_SHR5

LDO2_RANK[2:0]
R R RIW RIW RIW R R R

Address: 0x96
Default: Depends on the PMIC part number
Description: NVM rank shadow register 5 (see Section 5.2).

[7:6] reserved
LDO2_RANK][2:0]:
000: rank0
001: rank1
010: rank2
[5:3] 011: rank3
100: rank4
101: rank5
110: rankO
111: rank0

[2:0] reserved

6.7.5 NVM rank shadow register 6 (NVM_RANK_SHR®6)

Table 83. NVM_ RANK_SHR6

LDO4_RANK]2:0] LDO3_RANK]J2:0]
R R R/W R/W R/W R/W R/W R/W

. Address: 0x97
. Default: Depends on the PMIC part number

. Description: NVM rank shadow register 6.
Same bit field as Section 6.1

6.7.6 NVM rank shadow register 7 (NVM_RANK_SHR?7)

Table 84. NVM_RANK_SHR7

LDO5_RANK[2:0]
R R R R R RIW RIW RIW

Address: 0x98

Default: Depends on the PMIC part number
Description: NVM rank shadow register 7.
Same bit field as Section 6.1.
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6.7.7 NVM BUCK mode shadow register 1 (NVM_BUCK_MODE_SHR1)

Table 85. NVM_BUCK_MODE_SHR1

BUCK2_PREG_MODE[1:0] BUCK1_PREG_MODE[1:0]
R R R/W R/W

. Address: 0x9A
. Default: Depends on the PMIC part number
. Description: NVM BUCK mode shadow register 1 (see Section 5.2).

[7:4] reserved

BUCK2_PREG_MODE[1:0]:

00: BUCK2 operates in high power mode (HP)
[3:2] 01: reserved

10: BUCK2 operates in forced PWM mode (CCM)

11: reserved

BUCK1_PREG_MODE[1:0]:

00: BUCK1 operates in high power mode (HP)
[1:0] 01: reserved

10: BUCK1 operates in forced PWM mode (CCM)

11: reserved

6.7.8 NVM BUCK1 output voltage shadow register (NVM_BUCK1_VOUT_SHR)

Table 86. NVM_BUCK1_VOUT_SHR

v Te el sl sl ol o]

BUCK1_VRANGE_CFG VOUT[6:0]
R/IW R/W R/W R/W R/W R/W R/W R/W

. Address: 0x9C
. Default: Depends on the PMIC part number
. Description: NVM BUCK1 output voltage shadow registers.

The contents of this register are copied into BUCK1_MAIN_CR1 and BUCK1_ALT_CR1 in the CHECK&LOAD
state (see Section 4.3.2).

BUCK1_VRANGE_CFG: BUCK1 range voltage setting

(71 1: High voltage range
0: Low voltage range

[6:01 ' VOUT[6:0]: BUCK1 default output voltage settings. See Table 20.
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6.7.9 NVM BUCK2 output voltage shadow register (NVM_BUCK2_VOUT_SHR)

Table 87. NVM_BUCK2_VOUT_SHR

VOUTI[6:0]
RIW RIW RIW RIW RIW RIW RIW RIW

. Address: 0x9D
. Default: Depends on the PMIC part number
. Description: NVM BUCK2 output voltage shadow registers.

The contents of this register are copied into BUCK2_MAIN_CR1 and BUCK2_ALT_CR1 in the CHECK&LOAD
state (see Section 4.3.2).

[7] reserved

[6:0] | VOUT[6:0]: BUCK2 default output voltage settings. See Section 4.3.2.

6.7.10 GPO Config shadow register (NVM_MAIN_CTRL_SHR3)

Table 88. NVM_MAIN_CTRL_SHR3

GPO2_POL GPO1_POL
R R R R R R R/wW R/W

. Address: Ox9F
. Default: Depends on the PMIC part number
. Description: GPO config shadow registers.

[7:2] reserved
GPO2_POL: GPO2 Polarity Configuration

(1] 0: GPO2 is active high
1: GPO2 is active low
GPO1_POL: GPO1 Polarity Configuration

[0] 0: GPO1 is active high
1: GPO1 is active low
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6.7.11 GPO Rank shadow register 1 (NVM_RANK_SHR9)

Table 89. NVM_RANK_SHR9

GPO2_RANKI2:0] GPO1_RANK[2:0]
R R RIW RIW RIW RIW RIW RIW

. Address: 0xAO
. Default: Depends on the PMIC part number
. Description: GPO Rank shadow register 1.

[7:6] reserved

GPO2_RANK[2:0]:

000: rank0
001: rank1
010: rank2
[5:3] 011: rank3
100: rank4
101: rank5
110: rankO
111: rank0
GPO1_RANK][2:0]:

000: rank0
001: rank1
010: rank2
(2:0] 011: rank3
100: rank4
101: rank5
110: rank0
111: rank0
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6.7.12 NVM LDOx shadow register (NVM_LDOx_SHR) (x = 2/5)

Table 90. NVM_LDOx_SHR

VOUT[4:0]
R R RIW RIW RIW RIW RIW R

. Address: 0xA3/A5
. Default: Depends on the PMIC part number
. Description: NVM LDO2/LDO5 control shadow registers.

The contents of this register are copied into LDOx_MAIN_CR and LDOx_ALT_CR in the CHECK&LOAD state
(see Section 5.1.2.4).

[7:6] reserved

[5:1] | VOUTI[4:0]: LDOx default output voltage settings. See Section 4.2.6.

[0] reserved

6.7.13 NVM LDO3 control shadow register (NVM_LDO3_SHR)

Table 91. NVM_LDO3_SHR

NVM_SNK_SRC VOUT[4:0]
R/W R R/wW R/wW R/W R/W R/wW R

. Address: O0xA4
. Default: Depends on the PMIC part number
. Description: NVM LDO3 control shadow register.

The content of this register is copied into LDO3_MAIN_CR and LDO3_ALT_CR in the CHECK&LOAD state (see
Section 5.1.2.4).

NVM_SNK_SRC: Select default sink/source mode operation.
[7] 0: LDO3 operates in normal mode by default
1: LDO3 operates in sink/source mode by default
[6] reserved
[5:1]  VOUTI[4:0]: LDOx default output voltage settings. See Table 19.

[0] reserved
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6.7.14 NVM pull-down control shadow register 1 (NVM_PD_SHR1)

Table 92. NVM_PD_SHR1

NVM_BUCK2_PD[1:0] NVM_BUCK1_PD[1:0]
R R R R R/W R/W R/W R/W

. Address: 0xA9

. Default: Depends on the PMIC part number

. Description: NVM pull-down control shadow register 1.

The content of this register is copied into BUCKS_PD_CR in the INIT&LOAD and the CHECK&LOAD states.

[7:4] reserved
NVM_BUCK2_PD[1:0]: BUCK2 pull-down selection.
00: no pull-down

[3:2] 01: slow pull-down active when BUCK?2 is disabled (EN = 0)
10: fast pull-down active when BUCK?2 is disabled (EN = 0)
11: slow pull-down forced active
NVM_BUCK1_PD[1:0]: BUCK1 pull-down selection.
00: no pull-down

[1:0] 01: slow pull-down active when BUCK1 is disabled (EN = 0)
10: fast pull-down active when BUCK1 is disabled (EN = 0)

11: slow pull-down forced active
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6.7.15 NVM pull-down control shadow register 3 (NVM_PD_SHR3)

Table 93. NVM_PD_SHR3

- NVM_LDO5_PD NVM_LDO4_PD NVM_LDO3_PD NVM_LDO2_PD -
R R R R/W R/W R/W R/W R

. Address: OxAB

. Default: Depends on the PMIC part number

. Description: NVM pull-down control shadow register 3.

The content of this register is copied into LDOS_PD_CR in the INIT&LOAD and the CHECK&LOAD states.

[7:5] reserved
NVM_LDO5_PD:
[4] 0: no pull-down
1: pull-down active when LDOS5 is disabled (EN = 0)
NVM_LDO4_PD:
[3] 0: no pull-down
1: pull-down active when LDO4 is disabled (EN = 0)

NVM_LDO3_PD:

[2] 0: no pull-down
1: pull-down active when LDO3 is disabled (EN = 0)
NVM_LDO2_PD:

[1] 0: no pull-down

1: pull-down active when LDO?2 is disabled (EN = 0)

[0] reserved
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6.7.16 NVM BUCKSs output current limitation shadow register 1 (NVM_BUCKS_IOUT_SHR1)

Table 94. NVM_BUCKS_IOUT_SHR1

BUCK2_ILIM[1:0] BUCK1_ILIM[1:0]
R R R R R/W R/W R/W R/W

. Address: OxAC
. Default: Depends on the PMIC part number
. Description: NVM BUCKSs output current limitation shadow register 1.

[7:4] reserved
BUCKZ2_ILIM[1:0]: output current limitation
00: 500 mA
[3:2] 01: 1000 mA
10: 1500 mA
11: 2000 mA
BUCK1_ILIM[1:0]: output current limitation
00: 500 mA
[1:0] 01: 1000 mA
10: 1500 mA
11: 2000 mA

6.7.17 NVM BUCKSs output current limitation shadow register 2 (NVM_BUCKS_IOUT_SHR2)

Table 95. NVM_BUCKS_IOUT_SHR2

HICCUP_DLY[1:0]
R/W R/W R R R R R R

. Address: OXAD
. Default: Depends on the PMIC part number
. Description: NVM BUCKSs output current limitation shadow register 2.

HICCUP_DLY[1:0]: output current limitation

00: 0 ms
[7:6] 01: 100 ms

10: 500 ms

11: 1000 ms
[5:0] reserved
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6.7.18 NVM LDOs output current limitation shadow register (NVM_LDOS_IOUT_SHR)

Table 96. NVM_LDOS_IOUT_SHR
| 7| e s |4 3 | 2 | 1 | 0o
- - - - LDO5_ILIM[1:0] LDO2_ILIM[1:0]
R R R R RIW RIW RIW RIW

. Address: OXAE
. Default: Depends on the PMIC part number
. Description: NVM LDOs output current limitation shadow register.

[7:4] reserved
LDOS5_ILIM[1:0]: output current limitation
00: 50 mA
[3:2] 01: 100 mA
10: 200 mA
11: 400 mA
LDO2_ILIM[1:0]: output current limitation
00: 50 mA
[1:0] 01: 100 mA
10: 200 mA
11: 400 mA
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6.7.19 NVM fail-safe overcurrent protection shadow register 1 (NVM_FS_OCP_SHR1)

Table 97. NVM_FS_OCP_SHR1

NVM_FS_OCP_BUCK2 NVM_FS_OCP_BUCK1
R R R R R | R R/W R/W

. Address: OxAF
. Default: Depends on the PMIC part number

. Description: NVM fail-safe overcurrent protection shadow register 1 (see Section 5.4.6.1: Turn-OFF
condition triggered by software switch-off ).

[7:2]  reserved

NVM_FS_OCP_BUCK2: BUCK2 OCP management mode selection.
[1] 0: OCP Hiccup mode (Level 0)

1: OCP fail-safe PMIC turn-off (Level 1)

NVM_FS_OCP_BUCK1: BUCK1 OCP management mode selection.
[0] 0: OCP Hiccup mode (Level 0)

1: OCP fail-safe PMIC turn-off (Level 1)
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6.7.20 NVM fail-safe overcurrent protection shadow register 2 (NVM_FS_OCP_SHR2)

Table 98. NVM_FS_OCP_SHR2

- NVM_FS_OCP_LDO5 NVM_FS_OCP_LDO4 NVM_FS_OCP_LDO3 NVM_FS_OCP_LDO2 | -
R R R R/W R/W R/W R/W R

. Address: 0xB0O
. Default: Depends on the PMIC part number

. Description: NVM fail-safe overcurrent protection shadow register 2 (see Section 5.4.6.1: Turn-OFF
condition triggered by software switch-off ).

[7] reserved

NVM_FS_OCP_LDO5: LDO5 OCP management mode selection.
[4] ' 0: OCP Hiccup mode (Level 0)

1: OCP fail-safe PMIC turn-off (Level 1)

NVM_FS_OCP_LDO4: LDO4 OCP management mode selection.
[3] ' 0: OCP Hiccup mode (Level 0)

1: OCP fail-safe PMIC turn-off (Level 1)

NVM_FS_OCP_LDO3: LDO3 OCP management mode selection.
[2] | 0: OCP Hiccup mode (Level 0)

1: OCP fail-safe PMIC turn-off (Level 1)

NVM_FS_OCP_LDO2: LDO2 OCP management mode selection.
[1] | 0: OCP Hiccup mode (Level 0)

1: OCP fail-safe PMIC turn-off (Level 1)

[0] | reserved
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6.7.21 NVM fail-safe shadow register 1 (NVM_FS_SHR1)

Table 99. NVM_FS_SHR1

I T e T

VIN_FLT_CNT_MAX[3:0] PKEY_FLT_CNT_MAX([3:0]
RIW RIW RIW RIW RIW RIW RIW RIW

. Address: 0xB1
. Default: Depends on the PMIC part number
. Description: NVM fail-safe shadow register 1 (see Section 5.4.5).

VIN_FLT_CNT_MAX][3:0]: setting of the maximum number of occurrences triggered by a VIN falling below VINOK_Fall
hard-fault source.

0000: 0 hard-faults allowed (PMIC goes in FAIL_SAFE_LOCK_STATE when the 15t hard-fault condition occurs)
[7:4] 0001: 1 hard-fault allowed (the PMIC goes in FAIL_SAFE_LOCK_STATE when the 2nd hard-fault condition occurs)

1110: 14 hard-faults allowed (the PMIC goes in FAIL_SAFE_LOCK_STATE when the 15t hard-fault condition occurs)
1111: « hard-faults allowed (fail-safe disabled: the PMIC always restarts when the hard-fault condition occurs)

PKEY_FLT_CNT_MAX][3:0]: setting of the maximum number of occurrences triggered by a PONKEYn long key press
hard-fault source.

0000: 0 hard-faults allowed (the PMIC goes in FAIL_SAFE_LOCK_STATE when the 1st hard-fault condition occurs)
[3:0] 0001: 1 hard-fault allowed (the PMIC goes in FAIL_SAFE_LOCK_STATE when the 2nd hard-fault condition occurs)
1110: 1 hard-faults allowed (the PMIC goes into FAIL_SAFE_LOCK_STATE when the 15t hard-fault condition occurs)

1111: «~ hard-faults allowed (fail-safe disabled: the PMIC always restarts when a hard-fault condition occurs)
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6.7.22 NVM fail-safe shadow register 2 (NVM_FS_SHR2)

Table 100. NVM_FS_SHR2

I R T R R R T

TSHDN_FLT_CNT_MAX[3:0] OCP_FLT_CNT_MAX[3:0]
RIW RIW RIW RIW RIW RIW RIW RIW

. Address: 0xB2
. Default: Depends on the PMIC part number
. Description: NVM fail-safe shadow register 2 (see Section 5.4.5).

TSHDN_FLT_CNT_MAX]3:0]: setting of the maximum number of occurrences triggered by a thermal shutdown hard-
fault source.

0000:0 hard-faults allowed (the PMIC goes in FAIL_SAFE_LOCK_STATE when the 15t hard-fault condition occurs)
[7:4] 0001: 1 hard-fault allowed (the PMIC goes in FAIL_SAFE_LOCK_STATE when the 29 hard-fault condition occurs)

1110: 14 hard-faults allowed (the PMIC goes in FAIL_SAFE_LOCK_STATE when the 15t hard-fault condition occurs)

1111: « hard-faults allowed (fail-safe disabled: the PMIC always restarts when a hard-fault condition occurs)

OCP_FLT_CNT_MAX]3:0]: setting of the maximum number of occurrences triggered by regulator overcurrent hard-fault
source.

0000:0 hard-faults allowed (the PMIC goes in FAIL_SAFE_LOCK_STATE when the 15t hard-fault condition occurs)
[3:0] 0001: 1 hard-fault allowed (the PMIC goes in FAIL_SAFE_LOCK_STATE when the 2nd hard-fault condition occurs)

1110: 14 hard-faults allowed (the PMIC goes in FAIL_SAFE_LOCK_STATE when the 15t hard-fault condition occurs)

1111: « hard-faults allowed (fail-safe disabled: the PMIC always restarts when a hard-fault condition occurs)
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6.7.23 NVM fail-safe shadow register 3 (NVM_FS_SHR3)

Table 101. NVM_FS_SHR3

FAIL_SAFE_LOCK_DIS RST_FLT_CNT_TMR][1:0] WDG_FLT_CNT_MAX][3:0]
R R/W R/W R/W R/W R/W R/W R/W

. Address: 0xB3
. Default: Depends on the PMIC part number
. Description: NVM fail-safe shadow register 3 (see Section 5.4.5).

[7] reserved
FAIL_SAFE_LOCK_DIS: disable fail-safe lock state (pass through)
[6] ' 0: FAIL_SAFE_LOCK feature enabled (the PMIC stays in the FAIL_SAFE_LOCK state)
1: FAIL_SAFE_LOCK feature disabled (the PMIC passes through the FAIL_SAFE_LOCK state to go into the OFF state)

RST_FLT_CNT_TMR [1:0]: reset fault counter timer settings. When the timer elapses, it automatically clears all fault
counters (*_FLT_CNT)

00: disabled
[5:4] 01: 1 minute
10: 6 minutes
11: 60 minutes
WDG_FLT_CNT_MAX [3:0]: setting of the maximum number of occurrences triggered by a watchdog hard-fault source.
0000:0 hard-faults allowed (the PMIC goes into the FAIL_SAFE_LOCK_STATE when the 15t hard-fault condition occurs)
0001: 1 hard-fault allowed (PMIC goes into the FAIL_SAFE_LOCK_STATE when the 2" hard-fault condition occurs)
[3:0]

1110: 14 hard-faults allowed (the PMIC goes into the FAIL_SAFE_LOCK_STATE when the 15! hard-fault condition
occurs)

1111: « hard-faults allowed (fail-safe disabled: the PMIC always restarts when a hard-fault condition occurs)
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6.7.24 NVM I?C device address shadow register (NVM_I’C_ADDR_SHR)

Table 102. NVM_I?C_ADD_SHR

e e s e e e o e ]

LOCK_NVM [2C_ADDR[6:0]
RIW RIW RIW RIW RIW RIW RIW RIW

. Address: 0xB5
. Default: Depends on the PMIC part number
. Description: NVM I2C device address shadow register.

The contents of this register take effect after the NVM programming command, then the NVM reloads
(INIT&LOAD state or CHECK&LOAD state or NVM read command).

The LOCK_NVM bit takes effect on both shadow registers write and NVM programming command. A successful
program operation is enough to have the lock active (without any reload).

LOCK_NVM: NVM write access lock:
[7] 0: NVM write allowed
1: NVM write disabled

[6:0] I’C_ADDR [6:0]: I°C device address.
6.7.25 NVM user free shadow register (NVM_USER_SHRXx) (x =1 to 2)

Table 103. NVM_USER_SHRx

NN/ 2 T T AN

NVM_USERKX[7:0]
RIW RIW RIW RIW RIW RIW RIW RIW

. Address: 0xB6, 0xB7
. Default: 0x00 (genuine PMIC) or user defined value
. Description: User free shadow register 1 and 2.

Free usage scratch registers save end-product application data in the NVM. It requires an NVM programing
command to save content in the NVM.

[7:0] NVM_USERX [7:0]: user defined value
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6.7.26 NVM main control shadow register 4 (NVM_MAIN_CTL_SHR3)

Table 104. NVM_MAIN_CTRL_SHR4

VIN_DLY[1:0] NVM_PKEY_EN_PULL[1:0] EN_POL_CFG PKEY_EN_CFG
R/W R/W RW | R/W R/W R/W R/W R/W

. Address: 0xB9
. Default: 0x00 according to NVM
. Description: NVM Main control shadow register 3.

VIN_DLY [1:0]: V| additional delay

00: no delay (default)
01: 10 ms delay

10: 50 ms delay

11: 100 ms delay

[7:6]

[5:4] reserved

NVM_PKEY_EN_PULL [1:0]: PONKEYn/EN pad pull resistor selection.

00: no pull
[3:2] | 01: pull-up active (Rpy)
10: pull-down active (Rpp)
11: no pull
EN_POL_CFG: EN Polarity Config

(1 0: active high (default)
1: active low

PKEY_EN_CFG: PONKEYn/EN feature enabled.

[0] 0: PONKEY functionality enabled (default)

1: EN functionality enable
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7 Package information

To meet environmental requirements, ST offers these devices in different grades of ECOPACK packages,
depending on their level of environmental compliance. ECOPACK specifications, grade definitions, and product
status are available at: www.st.com. ECOPACK is an ST trademark.
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8 VFQFPN 28L (4.0X4.0X1.0) package information

Figure 19. VFQFPN (4.0X4.0.X1.0) package outline
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Table 105. VFQFPN 28L (4.0X4.0X1.0) mechanical data

I N ==

A 0.80 0.90 1.00
A1 0.00 0.02 0.05
0.15 0.20 0.25
D 4.00
4.00
D2 2.25 2.40 2.50
E2 2.25 2.40 2.50
e 0.40
L 0.35 0.45 0.55
k 0.20

Figure 20. Suggested footprint
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9 Ordering information

Table 106. Ordering information

STPMIC1LAPQR STPMIC1LA PM1LA 33V
STPMIC1LBPQR STPMIC1LB PM1LB 1.8V VFQFPN 28L (4.0x4.0x1.0)
STPMIC1LDPQR STPMIC1LD PM1LD 33V
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Table 107. Document revision history

T T

26-Sep-2025 1 First release.
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IMPORTANT NOTICE — READ CAREFULLY
STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice.
In the event of any conflict between the provisions of this document and the provisions of any contractual arrangement in force between the purchasers and

ST, the provisions of such contractual arrangement shall prevail.

The purchasers should obtain the latest relevant information on ST products before placing orders. ST products are sold pursuant to ST’s terms and
conditions of sale in place at the time of order acknowledgment.

The purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
the purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

If the purchasers identify an ST product that meets their functional and performance requirements but that is not designated for the purchasers' market
segment, the purchasers shall contact ST for more information.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.
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DS14839 - Rev 1 page 127/127



http://www.st.com/trademarks

	STPMIC1L
	Features
	Applications
	Description
	1 Device configuration table
	2 Typical application schematic
	2.1 Recommended external components
	2.2 Pin out and pin description

	3 Electrical and timing characteristics
	3.1 Absolute maximum ratings
	3.2 Thermal characteristics
	3.3 Consumption in typical application scenarios
	3.4 Electrical and timing parameter specifications
	3.4.1 General section
	3.4.2 Digital interface
	3.4.3 LDO2 and LDO5
	3.4.4 LDO3
	3.4.5 LDO4
	3.4.6 BUCK1
	3.4.7 BUCK2


	4 Power regulator descriptions
	4.1 Overview
	4.2 LDO regulators
	4.2.1 LDO Common features
	4.2.2 LDO3 special features
	4.2.3 LDO4 special features
	4.2.4 LDO output voltage settings
	4.2.5 Examples of DDR memory power supply topology using LDOs 

	4.3 Buck converters
	4.3.1 Buck converters common features
	4.3.2 Buck output voltage settings


	5 Feature descriptions
	5.1 Functional state machine
	5.1.1 Transition conditions
	5.1.2 State explanations
	5.1.2.1 NO_SUPPLY
	5.1.2.2 INIT&LOAD
	5.1.2.3 OFF
	5.1.2.4 CHECK&LOAD
	5.1.2.5 POWER_UP
	5.1.2.6 POWER_ON
	5.1.2.7 POWER_DOWN
	5.1.2.8 FAIL_SAFE_LOCK


	5.2 POWER_UP / POWER_DOWN sequence
	5.2.1 NO_SUPPLY and INIT&LOAD:
	5.2.2 OFF and CHECK&LOAD:
	5.2.3 POWER_UP:
	5.2.4 POWER_ON:
	5.2.5 POWER_DOWN:

	5.3 Digital pin description
	5.3.1 PONKEYn/EN
	5.3.2 RSTn
	5.3.3 INTn
	5.3.4 PWRCTRL1, PWRCTRL2
	5.3.5 GPO1, GPO2

	5.4 Feature descriptions
	5.4.1 VIN monitoring
	5.4.2 VINPOR
	5.4.3 VINOK
	5.4.4 VINLOW
	5.4.5 Turn-on conditions
	5.4.5.1 PONKEYn / En turn-on detection conditions
	5.4.5.2 AUTO turn-ON

	5.4.6 Turn-off conditions
	5.4.6.1 Turn-OFF condition triggered by software switch-off 
	5.4.6.2 Turn-OFF condition triggered by a hard fault 

	5.4.7 Fail-safe management
	5.4.8 Hard-fault counters reset and auto-reset 
	5.4.9 FAIL_SAFE_LOCK state skipping
	5.4.10 Power control management (PWRCTRLx)
	5.4.11 PWRCTRL delay high and delay low behaviors
	5.4.12 Regulator-independent reset detailed behaviors (PWRCTRL_RST)
	5.4.13 Reset management (RSTn) and mask_reset software option
	5.4.13.1 mask_reset software option

	5.4.14 Thermal protection
	5.4.15 Overcurrent (OCP) and Hiccup mode
	5.4.16 Level 0: Independent regulator OCP Hiccup mode management
	5.4.17 Level 1: PMIC OCP fail-safe management 
	5.4.18 Watchdog management

	5.5 Programming
	5.5.1 I²C interface
	5.5.1.1 Slave address
	5.5.1.2 Read/write operation.

	5.5.2 Non-volatile memory (NVM)
	5.5.2.1 NVM read operation
	5.5.2.2 NVM write operation (PMIC customization)
	5.5.2.3 I²C address:
	5.5.2.4 LOCK_NVM write operation



	6 Register descriptions
	6.1 Register map
	6.2 Status registers
	6.2.1 Product ID status register (PRODUCT_ID_SR)
	6.2.2 Version status register (VERSION_SR)
	6.2.3 Turn-on status register (TURN_ON_SR)
	6.2.4 Turn-off status register (TURN_OFF_SR)
	6.2.5 Restart status register (RESTART_SR)
	6.2.6 Overcurrent protection status register 1 (OCP_SR1) 
	6.2.7 Overcurrent protection status register 2 (OCP_SR2) 
	6.2.8 Enable status register 1 (EN_SR1) 
	6.2.9 Enable status register 2 (EN_SR2) 
	6.2.10 Fail-safe counter status register 1 (FS_CNT_SR1) 
	6.2.11 Fail-safe counter status register 2 (FS_CNT_SR2)
	6.2.12 Fail-safe counter status register 3 (FS_CNT_SR3)
	6.2.13 Mode status register (MODE_SR)
	6.2.14 GPO status register (GPO_SR)

	6.3 Control registers
	6.3.1 Main control register (MAIN_CR)
	6.3.2 VINLOW monitoring control register (VINLOW_CR)
	6.3.3 PONKEYn long key press control register (PKEY_LKP_CR)
	6.3.4 Watchdog control register (WDG_CR)
	6.3.5 Watchdog timer control register (WDG_TMR_CR)
	6.3.6 Watchdog timer status register (WDG_TMR_SR)
	6.3.7 Fail-safe overcurrent protection control register 1 (FS_OCP_CR1)
	6.3.8 Fail-safe overcurrent protection control register 2 (FS_OCP_CR2)
	6.3.9 Pads pull control register (PADS_PULL_CR)
	6.3.10 Buck pull-down control register 1 (BUCKS_PD_CR)
	6.3.11 LDO pull-down control register (LDOS_PD_CR)
	6.3.12 Mask reset GPO control register (GPO_MRST_CR)
	6.3.13 Mask reset buck control register (BUCKS_MRST_CR)
	6.3.14 Mask reset LDO control register (LDOS_MRST_CR)

	6.4 Power supply control registers
	6.4.1 BUCKx MAIN mode control register 1 (BUCKx_MAIN_CR1) (x = 1 to 2)
	6.4.2 BUCKx MAIN mode control register 2 (BUCKx_MAIN_CR2) (x = 1 to 2)
	6.4.3 BUCKx ALTERNATE mode control register 1 (BUCKx_ALT_CR1) (x = 1 to 2)
	6.4.4 BUCKx ALTERNATE mode control register 2 (BUCKx_ALT_CR2) (x = 1 to 2)
	6.4.5 BUCKx PWRCTRL control register (BUCKx_PWRCTRL_CR) (x = 1 to 2)
	6.4.6 GPOx MAIN mode control register (GPOx_MAIN_CR) (x = 1, 2)
	6.4.7 GPOx ALTERNATE mode control register (GPOx_ALT_CR) (x = 1, 2)
	6.4.8 GPOx PWRCTRL control register (GPOx_PWRCTRL_CR) (x = 1, 2)
	6.4.9 LDOx MAIN mode control register (LDOx_MAIN_CR) (x = 2/5)
	6.4.10 LDOx ALTERNATE mode control register (LDOx_ALT_CR) (x = 2/5)
	6.4.11 LDOx PWRCTRL control register (LDOx_PWRCTRL_CR) (x = 2 to 5)
	6.4.12 LDO3 MAIN mode control register (LDO3_MAIN_CR)
	6.4.13 LDO3 ALTERNATE mode control register (LDO3_ALT_CR)
	6.4.14 LDO4 MAIN mode control register (LDO4_MAIN_CR)
	6.4.15 LDO4 ALTERNATE mode control register (LDO4_ALT_CR)

	6.5 Interrupt registers
	6.5.1 Interrupt management overview
	6.5.2 Interrupt pending register 1 (INT_PENDING_R1)
	6.5.3 Interrupt pending register 2 (INT_PENDING_R2)
	6.5.4 Interrupt pending register 3 (INT_PENDING_R3)
	6.5.5 Interrupt pending register 4 (INT_PENDING_R4)
	6.5.6 Interrupt clear registers (INT_CLEAR_Rx) (x = 1 to 4)
	6.5.7 Interrupt mask registers (INT_MASK_Rx) (x = 1 to 4)
	6.5.8 Interrupt source registers (INT_SRC_Rx) (x = 1 to 4)
	6.5.9 Interrupt debug latch registers (INT_DBG_LATCH_Rx) (x = 1 to 4)

	6.6 NVM registers
	6.6.1 NVM status register (NVM_SR)
	6.6.2 NVM control register (NVM_CR)

	6.7 NVM shadow registers
	6.7.1 NVM main control shadow register 1 (NVM_MAIN_CTRL_SHR1)
	6.7.2 NVM main control shadow register 2 (NVM_MAIN_CTRL_SHR2)
	6.7.3 NVM rank shadow register 1 (NVM_RANK_SHR1)
	6.7.4 NVM rank shadow register 5 (NVM_RANK_SHR5)
	6.7.5 NVM rank shadow register 6 (NVM_RANK_SHR6)
	6.7.6 NVM rank shadow register 7 (NVM_RANK_SHR7)
	6.7.7 NVM BUCK mode shadow register 1 (NVM_BUCK_MODE_SHR1)
	6.7.8 NVM BUCK1 output voltage shadow register (NVM_BUCK1_VOUT_SHR)
	6.7.9 NVM BUCK2 output voltage shadow register (NVM_BUCK2_VOUT_SHR)
	6.7.10 GPO Config shadow register (NVM_MAIN_CTRL_SHR3)
	6.7.11 GPO Rank shadow register 1 (NVM_RANK_SHR9)
	6.7.12 NVM LDOx shadow register (NVM_LDOx_SHR) (x = 2/5)
	6.7.13 NVM LDO3 control shadow register (NVM_LDO3_SHR)
	6.7.14 NVM pull-down control shadow register 1 (NVM_PD_SHR1)
	6.7.15 NVM pull-down control shadow register 3 (NVM_PD_SHR3)
	6.7.16 NVM BUCKs output current limitation shadow register 1 (NVM_BUCKS_IOUT_SHR1)
	6.7.17 NVM BUCKs output current limitation shadow register 2 (NVM_BUCKS_IOUT_SHR2)
	6.7.18 NVM LDOs output current limitation shadow register (NVM_LDOS_IOUT_SHR)
	6.7.19 NVM fail-safe overcurrent protection shadow register 1 (NVM_FS_OCP_SHR1)
	6.7.20 NVM fail-safe overcurrent protection shadow register 2 (NVM_FS_OCP_SHR2)
	6.7.21 NVM fail-safe shadow register 1 (NVM_FS_SHR1)
	6.7.22 NVM fail-safe shadow register 2 (NVM_FS_SHR2)
	6.7.23 NVM fail-safe shadow register 3 (NVM_FS_SHR3)
	6.7.24 NVM I²C device address shadow register (NVM_I²C_ADDR_SHR)
	6.7.25 NVM user free shadow register (NVM_USER_SHRx) (x = 1 to 2)
	6.7.26 NVM main control shadow register 4 (NVM_MAIN_CTL_SHR3)


	7 Package information
	8 VFQFPN 28L (4.0X4.0X1.0) package information
	9 Ordering information
	Revision history

