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Silicon Content Technology

SCT61490S

Preliminary Specification, Rev.0.81 (Be Subject to Change)

ASIL-D Safety Power Management IC for Safety Applications

FEATURES
e Qualified for Automotive Applications
e AEC-Q100 Qualified with the Following Results:
- Device Temperature Grade 1: -40°C to 125°C
Ambient Operating Temperature Range
e Wide Input Voltage Range:
- 3.0V-40V with pre-boost regulator
- 6.0V-40V without pre-boost regulator
e Asynchronous Pre-Boost Controller VO_BST:
- Fixed Output Voltage of 7.5V
- Maximum Duty Cycle up to 95%
- Fixed 500kHz Switching Frequency

e Synchronous Pre-Buckl Converter VO_BUCKZ1:

- Fixed Output Voltage of 5.8V/5V/4V/3.3V
- Up to 4A Continuous Output Current

- Integrated 120mQ High-Side and 90mQ Low-
Side Power MOSFETs

- Selectable 400kHz or 2.2MHz Switching
Frequency

e Synchronous Post-Buck2 Converter VO_BUCK?2:

- Output Voltage Range from 0.6V to 1.87V
- +/- 1.5% Output Voltage Accuracy
- Up to 5A Continuous Output Current

- Integrated 160mQ High-Side and 100mQ Low-

Side Power MOSFETs

- Fixed 2.2MHz Switching Frequency
e LDO1VO_UC for uC Supply:

- Selectable 5V/3.3V/1.8V Output Voltage

- +/- 2% Output Voltage Accuracy

- Up to 800mA Continuous Output Current
e LDO2VO_COM for Communication Supply:

- Selectable 5Vv/3.3V/1.8V Output Voltage

- +/- 2% Output Voltage Accuracy

- Up to 600mA Continuous Output Current
e Dual Tracker LDO3,4 VO_TRK1, VO_TRK2:

- +/- 1% Accuracy under 5V Output Voltage or +/-

10mV Accuracy under tracking mode

- Selectable 5V/3.3V/1.8V or VREF tracking
mode Output Voltage

- Up to 200mA Continuous Output Current
e LDOS5 VO_VREF for Voltage Reference:

- Selectable 5Vv/3.3V/1.8V Output Voltage

- +/- 1% Output Voltage Accuracy

- Up to 200mA Continuous Output Current

LDO6 VO_STB for Standby Supply:

- Selectable 3.3V or 5V Output Voltage

- +/- 4% Output Voltage Accuracy

- Up to 20mA Continuous Output Current
Integrated Frequency Dither for EMI Mitigation
Safe State Outputs SS1, SS2

Reset Output
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watchdog window is suitable for a wide variety of

applications.

The SCT61490S device has protection features such
as thermal shutdown, short-circuit protection and input
over-voltage protection. Sleep mode is available to

reduce current consumption.

With advanced safety mechanism and abundant safety

outputs,
applications up to ASIL-D level.

the device supports a wide

range of

The device is available in a QFN-48(7mm*7mm)

Package.

APPLICATIONS

OBC

Battery Management System
Safety MCU

ADAS

Zone Control

TYPICAL APPLICATION
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SCT61490S

REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version

Revision 0.6: Customer Preview
Revision 0.61: Correct typo
Revision 0.81: Customer Sample

DEVICE ORDER INFORMATION

STANDARD
PACKAGING TYPE PACKAGE | pys | PACKAGE
PART NUMBER PACK QTY MARKING DISCRIPTION SL
SCT61490S-xxxxQFFR® Tape & Reel 3000 1490S 48 QFN7x7-48L 3
1) For Tape & Reel, Add Suffix R (e.g. SCT61490S-xxxxQFFR)
“xxxx” is the specific suffix code for different configuration, contact SCT for details
ABSOLUTE MAXIMUM RATINGS
Over operating free-air temperature unless otherwise noted®
DESCRIPTION MIN MAX UNIT
VIN, EN -0.3 42 \%
-0.3(-1V trans
SW_BK1 30ns) 42 \%
VO_BK1, VIN_LDO -0.3 7 \%
Others -0.3
5 E-i For more information www.silicontent.com © 2026 Silicon Content Technology Co., Ltd. All Rights Reserved
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SCT61490S

PIN FUNCTIONS

NAME

NO.

DESCRIPTION

PGND_BST

Boost driver ground. Connect this pin to ground at the low side of Boost external
current sense resistor to decouple the driver noise from the sensitive ground. If
Boost is not used, connect this pin to ground directly.

VIN_STB

Standby LDO voltage input. Connect this input to supply (battery) voltage with
reverse protection diode and capacitor between pin and ground. An EMC filter is
recommended.

EN

Enable Input. A positive edge signal at this pin will wake the device. Connect to
ground if not used.

WAKE

Wake Input. A high level signal of defined length at this pin will wake the device.
In case of not used, connect to ground.

VO_STB

Output standby LDO. Connect a capacitor as close as possible to pin.

AGND1

Analogue ground, pin 1. Connect this pin directly (low ohmic and low inductive) to
ground.

AGND2

Analogue ground, pin 2. Connect this pin directly (low ohmic and low inductive) to
ground.

AGND_S1

Analogue ground, safety, pin 1. Connect this pin directly (low ohmic and low
inductive) to ground. In case a safety switch is used, connect directly to the source
of the NMOS used.

AGND_S2

Analogue ground, safety, pin 2. Connect this pin directly (low ohmic and low
inductive) to ground. In case a safety switch is used, connect directly to the source
of the NMOS used.

SS2

10

Safe state output signal 2, sets the application into a safe state. Signal is delayed
against SS1, delay can be adjusted via SPI command.

SS1

11

Safe state output signal 1, sets the application into a safe state.

SDI

12

Serial peripheral interface, signal data input. SPI signalling port, connect to SPI
port “data output” of micro processor to receive commands during SPI
communication.

SDO

13

Serial peripheral interface, signal data output. SPI signalling port, connect to SPI
port “data input” of micro processor to send status information during SPI
communication. If not used, leave open.

SCL

14

Serial peripheral signal clock. SPI signalling port, connect to SPI port “clock” of
micro processor to clock the device for SPI communication.

CSB

15

Serial peripheral interface, signal chip select. SPI signalling port, connect to SPI
port “chip select” of micro processor to address the device for SPI communication.
If not used, leave open.

WDI

16

Watchdog input, trigger signal. Input for trigger signal, connect the “trigger signal
output” of the micro processor to this pin. In case of not used, leave open (internal
pull-down).

RESETB

17

Reset output. Open drain structure with internal pull-up current source. A low
signal at this pin indicates a reset event.

INTB

18

Interrupt signal. Push-pull-stage. A low pulse at this pin indicates an interrupt, the
micro processor shall read out the SPI status registers. Connect to a non
maskable interrupt port (NMI) of the micro processor core supply voltage.

SYNCO

19

Synchronization output sighal. Connect this output to the optional external switch
mode post regulator synchronization input. The signal delivers the buck regulator
switching frequency either in phase or shifted by 180° (selectable via SPI
command). The switch mode post regulator shall synchronize to the rising edge.
If not used, leave open.
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SCT61490S

PIN FUNCTIONS (continued)

NAME NO. DESCRIPTION
Error signal input. Input for error signal from micro processor safety managing unit

ERRIN 20 (SMU, internal failure detection of the micro processor). Connect the “error signal
output” of the micro processor to this pin.

SEQ 21 Sequencer output to enable external post regulator for core supply. Connect this
pin to the enable input of the external post regulator. If not used, leave open.
Microcontroller programming support pin. Pull down this pin to ground for

PROG 22 operation. Optionally, this pin can be used for microcontroller debugging and
programming purposes.

Configuration pin for external post regulator for core supply. Connect this pin to

EN_EXT 23 ground if the option external post regulator is not used. If the option external post
regulator is used, leave open.

Frequency adjustment pin. Connect pin to ground for low frequency range or

FSW 24 )
leave open for high frequency range.

Configuration pin for boost converter. Connect this pin to ground if the option

EN_BST 25 boost pre regulator is not used. If the option boost pre regulator is used, leave
open.

Input for optional external post regulator output voltage (core supply). Connect an

VEXT 26 external resistor divider to adjust the over and under voltage thresholds of reset
output signal RESETB. If the option external post regulator is not used, leave
open.

Internally not connected:

NC 27 This pin is electrically not connected internally and can be kept open/floating,
connected to GND or any other signal. Consider neighboring signals for potential
failures.

AGND3 o8 grnoalljlﬁgue ground, pin 3. Connect this pin directly (low ohmic and low inductive) to

VO _VREF 29 Output voltage reference. Connect a capacitor as close as possible to pin.
Output LDO_uC supply (micro processor supply). Connect a capacitor as close

vVO_UC 30 . .

- as possible to pin.

VO_COM 31 ;)iﬁtput LDO_communication supply. Connect a capacitor as close as possible to

VO_TRK2 32 Output tracker 2. Connect a capacitor as close as possible to pin.

VO_TRK1 33 Output tracker 1. Connect a capacitor as close as possible to pin.

Post-Buck?2 power ground. Connect this pin straight (low ohmic and low inductive)

PGND_BK2 34 . .

- to ground and post- regulator output capacitor minus.
SW_BK2 35 Switching node of Post-Buck2. Connect a power inductor to this pin.
Pre-Buckl redundant feedback input plus input for LV step down post regulator:
Connect the capacitor of the step down pre regulator output filter with low ohmic
VIN_BK2 36 . . : : - X \
2 and low inductive connection straight to this pin. Always connect in parallel with
pin VO BK1.
Pre-Buck1l feedback input. Connect the capacitor of the buck pre regulator output

VO_BK1 37 filter with low ohmic and low inductive connection straight to this pin. Always
connect in parallel with pin VIN_LDO.

Input for linear post regulators and trackers. Connect the capacitor of the buck

VIN_LDO 38 pre regulator output filter with low ohmic and low inductive connection straight to
this pin. Always connect in parallel with pin VO_BK1.

Post-Buck2 feedback input. Connect the capacitor of the LV step down post

VO_BK2 39 regulator output filter with low ohmic and low inductive connection straight to this
pin.

SCT
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SCT61490S

PIN FUNCTIONS (continued)

NAME

NO.

DESCRIPTION

PGNDS_BK1

40

Pre-Buckl power ground. Connect this pin straight (low ohmic and low inductive)
to ground and pre regulator output capacitor minus. Always connect in parallel
with pin PGND1.

PGND_BK1

41

Pre-Buckl power ground. Connect this pin straight (low ohmic and low inductive)
to ground and pre regulator output capacitor minus. Always connect in parallel
with pin PGND1S.

SW_BK1

42

Pre-Buck1 switching node. Connect this pin straight (low ohmic and low inductive)
to the pre regulator output filter.

BOOT

43

Power supply bias for high-side power MOSFET gate driver of Pre-Buckl.
Connect a 0.1uF capacitor from BOOT pin to SW_BK1 pin. Bootstrap capacitor is
charged when low-side power MOSFET is on or SW_BK1 voltage is low.

NC

44

Internally not connected. This pin is electrically not connected internally and can
be kept open/floating, connected to GND or any other signal. Consider
neighboring signals for potential failures.

VSUP

45

Power supply voltage Pre-Buckl regulator input. Connect this input to the output
of the boost pre regulator. If boost pre regulator option is not used, connect to
supply (battery) voltage with reverse protection diode and capacitor between pin
and ground. An EMC filter is recommended.

LSGD_BST

46

Driver output for external boost regulator power stage, connect to gate. Gate of
low side switch of boost pre regulator: Connect to the gate of an external N-
channel mosfet, line to be straight and as short as possible. If boost pre regulator
option is not used, leave open.

RSH_BST

47

Sense resistor for external boost regulator power stage, high side. Connect this
pin to the high side of an external current sense resistor to determine the
maximum current threshold through the external N-channel mosfet. If boost pre
regulator option is not used, connect to ground.

RSL_BST

48

Sense resistor for external boost regulator power stage, low side. Connect this
pin to the low side of an external current sense resistor to determine the maximum
current threshold through the external N-channel mosfet. If boost pre regulator
option is not used, connect to ground.

Thermal Pad

Connect to ground.
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SCT61490S

RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

PARAMETER DEFINITION MIN MAX UNIT
VBaT Operating Voltage Range with active Pre-Boost 3.0 40 \%
T; Operating Junction Temperature -40 150 °C
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model(HBM), per AEC-Q100-002 -2 2 kv
VEesp
Charged Device Model(CDM), per AEC-Q100-011 -1 1 kv
THERMAL INFORMATION
PARAMETER THERMAL METRIC QFN-48 UNIT
Resa Junction to ambient thermal resistance® 25.06
Wt Junction-to-top characterization parameter 3.49
Yis Junction-to-board characterization parameter® 9.1 °C/W
ReJc (top) Junction to case (top) thermal resistance® 19.5
Ross Junction to board thermal resistance® 9.53

(1) SCT provides Rgsa and Resc Nnumbers only as reference to estimate junction temperatures of the devices. Rg;a and Rgic are not a
characteristic of package itself, but of many other system level characteristics such as the design and layout of the printed circuit

board (PCB) on which the SCT61490S is mounted, thermal pad size, and external environmental factors. The PCB board is a heat
sink that is soldered to the leads and thermal pad of the SCT61490S. Changing the design or configuration of the PCB board changes
the efficiency of the heat sink and therefore the actual Rg;a and Resc.

SCT
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SCT61490S

ELECTRICAL CHARACTERISTICS
Vsup=12V, T;=-40°C~150°C, typical values are tested under 25°C.

SYMBOL ‘ PARAMETER | TEST CONDITION MIN  TYP  MAX | UNIT

Power Supply

Operating input voltage at

Vsup VSUP pin 6 40 \%
Vsup_uvLo Input UVLO Vsup rising 4.35 4.6 485 |V
Vsup_uvLo_HYs Hysteresis 1.6 \Y/
Vsup_ovp Input OVP Vsup rising 42 44 46 |V
Vsup_ovp_Hvs Hysteresis 1 2 3 \/
VSTART STG BUCK R Step down_reg_ulat(_)r_short to | Vsup increasing

o —" | ground activation rising 55 5.7 59 |V

ISING threshold at pin VSUP

Step down regulator short to
ground activation threshold 150 mV
Hysteresis at pin VSUP

VSTART,STG,BUCKiH
YS

In INIT/NORMAL/WAKE
state, Boost is off,
fosc_Buck1i=2.2MHz,

FCCM®@

16 mA

In INIT/NORMAL/WAKE
state, Boost is  off, 8 mA
fosc_suck1=400kHz, FCCM®
In INIT/NORMAL/WAKE
lo® Quiescent current from state, Boost is off, PFM®)

Q VSUP In STANDBY state, Standby
LDO is off, TJ=25°C

In STANDBY state, Standby
LDO is off, TJ=-40~150°C
In STANDBY state, Standby

55 65 | YA

150 | pA

70 100 |pA

LDOis on

In SLEEP state 150 350 | pA

In FAILSAFE state 1200 | pA
Enable Signal Input EN
VEN_H Enable high threshold Ven ramping up 1.6 2 Y
VEN_L Enable low threshold Ven ramping down 0.8 1.2 \%
VEN_HYS Enable hysteresis 400 mV
TeN_pecLITCH Enable high deglitch time 20 us
[EN_HIGH Enable high input current Ven = 16V 8 15 pA
len_Low Enable low input current Ven= 0.5V 0.1 2 MA
Wake Signal Input WAKE
VWAKE_H Wake high threshold Vwake ramping up 1.6 2 \%
VWAKE_L Wake low threshold Vwake ramping down 0.8 1.2 \%
VWAKE_HYS Wake hysteresis 400 mV
TWAKE_DEGLITCH Wake high deglitch time 40 us
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SCT61490S

ELECTRICAL CHARACTERISTICS (continued)
Vsup=12V, T;=-40°C~150°C, typical values are tested under 25°C.

SYMBOL PARAMETER TEST CONDITION MIN  TYP
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SCT61490S

ELECTRICAL CHARACTERISTICS (continued)
Vsup=12V, T;=-40°C~150°C, typical values are tested under 25°C.

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Vvuc = 5V, lvuc  600mA 400 | mV
Vvuc = 3.3V, lvuc  600mA 550 | mV

Vbropr_vuc Dropout voltage
Vvuc = 5V, lvuc  800mA 700 | mV
Vvuc = 3.3V, lvuc  800mA 850 | mV
Vwvuc =5V, lvuc  100pA to
600mA 10 |mv
Vvuc = 3.3V, lvuc  100pA to 10 mv

AV Load regulation 600mA

Ve g Vvuc = 5V, lvuc  100pA to 20 mv
800mA
Vwvuc = 3.3V, lvuc  100pAto
800MA 20 | mv
Vo Bk1=5.8V,
Power supply ripple ESRCvuc<100mQ,

PSRRvuc rejection Cvuc=10pF, lvuc  100mA, f 26 dB
= 1kHz to 1MHz

Cvuc Output capacitor 2.2 a7 pF

S c-l For more information www.silicontent.com © 2026 Silicon Content Technology Co., Ltd. All Rights Reserved 11
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SCT61490S

ELECTRICAL CHARACTERISTICS (continued)
Vsup=12V, T;=-40°C~150°C, typical values are tested under 25°C.

SYMBOL PARAMETER TEST CONDITION MIN  TYP  MAX | UNIT
Over Temperature Warning
ToT_wrN Threshold 130 140 150
Over Temperature
Tor_so Shutdown Threshold 160 180 200
Over Temperature Sensor
Torhvs Hysteresis ] 10 \
5 . Co_com<15uF; Vo_com rising
tss_vcom Soft-start time from 10% to 90% 130 200 270 | us
: . Output disabled,
Robis_vcom Discharge resistance 1.8V<Vo com<bV 60 Q
LDO5 VREF
Vo_vRrer VREF output voltage OmA < Ivrer < 200mA 4.95 5 5.05 |V
lLM_vREF Output current limit 250 300 350 | mA
v 5 | OmA Ivrer 150mMA 400 | mV
ropout voltage
PROPREF P g OmA Ivrer  200MA 450 | mv
AVvRrer Load regulation lvrer  100pA to 200mA 4.5 9 mV
Vo Bk1=5.8V,
Power supply ripple ESRCvrer<100mQ,
PSRRvrer rejection Cvrer=10pF, lvrer  100mMA, 26 dB
f=1kHz to 1IMHz
CvRrErF Output capacitor 1 10 uF
ESRCvrer Output capacitor, ESR 0 200 | mQ
) Co_vrer<15UF; Vo vrer
tss_VREF Soft-start time rising from 10% to 90% 130 200 270 | ps
: 4 Output disabled,
Rbis_vrer Discharge resistance 1.8V<Vo, vrer<6Y 60 Q
Tracker LDO3,4 VTRK1, VTRK2
Output voltage tracking
accuracy to voltage OmA < Ivrrex< 200mA -10 10 mV
AVo_TRkx reference
Output Accuracy in SV OMA < IvTrkx < 200MA 1 1| %
ILIM_VTRKx Output current limit 250 350 450 | mA
VDROP_VTRKx Dropout voltage OmA Ivrrex 200 mA 400 | mV
AVVTRKx Load regulation Ivqgrx 100pA to 200mA 4.5 9 mV
Vo Bk1= 5.8V,
Power supply ripple ESRCvtrkx<100mQ,
PSRRvTrix rejection Cvrrkx=10WF, IvTRKx 26 dB
100mA, f = 1kHz to 1MHz
CvTRKx Output capacitor 1 10 uF
. Co_trex<15F; Vo_TRkx
tss_vTRKx Soft-start time rising from 10% to 90% 130 200 270 | ps
Rbis_vTrkx Discharge resistance Output disabled, 10 kQ

1.8V<Vo_1rkx<6V
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SCT61490S

ELECTRICAL CHARACTERISTICS (continued)
Vsup=12V, T;=-40°C~150°C, typical values are tested under 25°C.

SYMBOL ‘ PARAMETER ‘ TEST CONDITION MIN TYP MAX ‘ UNIT
Standby LDO6 VSTB
Vvste = 5V,0mA < lvste < 49 5 51 Vv
Vo_stB VSTB output voltage 20mA
- Vvste = 3.3V,0mA < lvst < 3.2 33 34 |v
20mA
ILim_vsTB Output current limit 45 60 75 mA
VDRoP_vsTB Dropout voltage \2/(\)/|S~nTZ= SV, lvste 100uA to 500 | mV
Vvste = 5V, lvste  100pA to 20 mV
AVvsTB_L0AD Load regulation 20mA
- Vvsts = 3.3V, lvsts 100pA 20 mV
to 20mA
] . Vvste = 5V 0.1 0.5 | mv/vV
AVvsTB_LINE Line regulation
Vvste = 3.3V 0.1 0.5 mV/V
Power supolv ripole ESRC vstB<100mQ, CvsTB
PSRR vsTe relection PRIy Mipp =10pF, lvste  100mA, f = 40 dB
100kHz
Cvsts Output capacitor 0.47 10 pF
ESRCvsts Output capacitor, ESR 0 200 | mQ
. <2. :
tss_vsTe Soft-start time ﬁ;ﬁvgs;?aﬁqzl“o'i% \{8758{,2 130 200 270 |us
Rpis_vsTs Discharge resistance cl)gt\'?gi/g'izgigv 50 Q
External Regulator
Vvuc=5.0V,
[EN_ExT=-9 mA 4 v
>
low 001 = 0.5 mA 46 v
VseqQ_H SEQ high level VWoc=33 V
[EN_ExT = -7 mA 2:3 v
Vvuc= 3.1V,
leEN_exT=-0.5 mA 3 v
lonoer= 7 mA 07 |V
VENC_L SEQ low level Vvoc=33V
lEN_EXT=5.5 mA 0.7 |V
Core voltage monitoring
IVRxTI input VEXT = 0.8V 100 130 | nA
pull-up current
Vvuc = 5V, Isync = -9mA 4 \
) Vvuc 24.7V, Isync = -0.5mA 4.6 \Y
VSYN_HiI SYNC output high level
Vvuc = 3.3V, Isyne = -7TmA 2.3 \%
Vvuc 2 3.1V, Isyne = -0.5mA 3 \
Vsyn_Lo SYNC output low level Vvuc = 5V, Isync = 7TmA 0.7 |V
S C-I For more information www.silicontent.com © 2026 Silicon Content Technology Co., Ltd. All Rights Reserved 13
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SCT61490S

ELECTRICAL CHARACTERISTICS (continued)
Vsup=12V, T;=-40°C~150°C, typical values are tested under 25°C.

SYMBOL PARAMETER TEST CONDITION MIN  TYP MAX | UNIT
VsyN_Lo SYNC output low level Vvuc = 3.3V, Isync = 5.5mA 0.7 |V
Dsvne SYNC output duty cycle 50 %
RESETB Timing
teveLe Reset cycle time 9.4 10 10.65 | ps
) Default option 1000 teveLe
trD Reset delay time, -
Adjustable Range 20 1500 | tcvcie
trr Reset reaction time 8 20 us
Reset reaction time of
trRR_sTB standby LDO 8 40 us
LDO 2.7 3 33 | ms
‘ Short to ground detection Pre-Buckl, 2.2MHz 27 3 33 |ms
STG time switching frequency
Pre_-Bgckl, 400kHz 54 6 66 | ms
switching frequency
tshuT System shutdown time 9 20 ms
RESETB OV/UV Threshold for Standby LDO VSTB
5V output 105 107 109 | %
Vov_THR_vSTB Over voltage reset threshold
3.3V output 105 107 109 | %
Vou Hve vers Over voltage reset SV output 30 50 70 | mv
- hysteresis 3.3V output 20 33 50 |mV
5V output, option O 84 86 88 %
Under V0|tage reset 5V Output, Option 1 88 90 92 %
Vuv_THR_VSTB )
threshold 3.3V output, option 0 88 90 922 | %
3.3V output, option 1 90 92 94 %
Under voltage reset SV output 30 50 70 | mV
Vuv_Hys_vsTB A
hysteresis 3.3V output 20 33 50 | mVv
RESETB OV/UV Threshold for LDO VUC
5V output 105 107 109 | %
Vov_THrR_vuc Over voltage reset threshold
3.3V output 105 107 109 | %
Over voltage reset SV output 30 50 70 | mV
Vov_Hys_vuc .
hysteresis 3.3V output 20 33 50 | mV
5V output, option O 84 86 88 %
Under V0|tage reset 5V Output, Option 1 88 90 92 %
Vuv_THR_vuC )
threshold 3.3V output, option 0 88 90 922 |%
3.3V output, option 1 90 92 94 %
Under voltage reset SV output 30 50 70 | mVv
Vuv_Hys_vuc .
hysteresis 3.3V output 20 33 50 | mVv
14 For more information www.silicontent.com © 2026 Silicon Content Technology Co., Ltd.  All Rights Reserved S C-I
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SCT61490S

ELECTRICAL CHARACTERISTICS (continued)
Vsup=12V, T;=-40°C~150°C, typical values are tested under 25°C.

SYMBOL | PARAMETER | TEST CONDITION MIN  TYP MAX | UNIT
RESETB OV/UV Threshold for LDO VCOM
5V output, option 0 108 110 112 | %
5V output, option 1 103 105 107 | %
Vov_THR_vcom Over voltage reset threshold .
3.3V output, option 0 105 107 109 | %
3.3V output, option 1 103 105 107 | %
Vou s veom Over voltage reset SV output 30 50 70 | mV
- hysteresis 3.3V output 20 33 50 | mVv
5V output, option 0 88 90 92 %
Under voltage reset 5V output, option 1 93 95 97 | %
Vuv_THR_vcom )
threshold 3.3V output, option 0 88 90 922 (%
3.3V output, option 1 90 92 94 %
Vv Hys veom Under voltage reset SV output 30 50 70 | mv
- hysteresis 3.3V output 20 33 50 | mVv
RESETB OV/UV Threshold for LDO VREF
5V output, option O 105 107 109 | %
5V output, option 1 102 104 106 | %
Vov_THR_VREF Over voltage reset threshold -
3.3V output, option 0 105 107 109 | %
3.3V output, option 1 104 106 108 | %
Vou 1ve veee Over voltage reset SV output 30 50 70 | mV
- hysteresis 3.3V output 20 33 50 | mVv
5V output, option O 84 86 88 %

VUuv_THR_VREF

Under voltage reset
threshold

SCT
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ELECTRICAL CHARACTERISTICS (continued)
Vsup=12V, T;=-40°C~150°C, typical values are tested under 25°C.

SYMBOL PARAMETER TEST CONDITION MIN  TYP MAX | UNIT
5V output, option O 88 90 92 %
Under V0|tage reset 5V Output, Option 1 90 92 94 %
Vuv_THR_VTRK1 )
threshold 3.3V output, option 0 88 90 922 |%
3.3V output, option 1 90 92 94 %
Vv Hve viRkL Under voltage reset SV output 30 50 70 | mV
- hysteresis 3.3V output 20 33 50 | mV
RESETB OV/UV Threshold for Tracker VTRK2
5V output, option 0 108 110 112 | %
Vov_THR_VTRK2 Over voltage reset threshold | 5V output, option 1 106 108 110 | %
3.3V output 105 107 109 | %
Vou Hve viRKe Over voltage reset SV output 30 50 70 | mVv
- hysteresis 3.3V output 20 33 50 | mV
5V output, option 0 88 90 92 %
Under Voltage reset 5v Output, Option 1 90 92 94 %
Vuv_THR_VTRK2 )
threshold 3.3V output, option 0 88 90 922 |%
3.3V output, option 1 90 92 94 %
Vv Hys ViRKs Under voltage reset SV output 30 50 70 | mv
- hysteresis 3.3V output 20 33 50 | mV
RESETB OV/UV Threshold for Pre-Buckl
Vov_THR_VBK1 Over voltage reset threshold 111 113 115 | %
Over voltage reset
Vov_Hys_vBk1 hysteresis 40 60 90 mV
Under voltage reset o
Vuv_THR_VBK1 threshold 86 88 90 )
Under voltage reset
Vuv_HYs_vBK1 hysteresis 40 60 90 mV
RESETB OV/UV Threshold for VEXT
Option0 1075 109 1105 | %
Vov_THR_VEXT Over voltage reset threshold -
Optionl 106.5 108 109.5 | %
Over voltage reset
Vov_Hys_VEXT hysteresis 5 8 15 mV
Under voltage reset Option0 895 91 925 | %
VUV_THR_VEXT )
threshold Option1 905 92 915 | %
Under voltage reset
Vuv_Hys_VEXT hysteresis 5 8 15 mV
RESETB output, pull-up i ) )
IrRsTB_PULL current Vrste 2.0V 175 110 15 | A
16 For more information www.silicontent.com © 2026 Silicon Content Technology Co., Ltd.  All Rights Reserved S C-I
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ELECTRICAL CHARACTERISTICS (continued)
Vsup=12V, T;=-40°C~150°C, typical values are tested under 25°C.

SYMBOL ‘ PARAMETER ‘ TEST CONDITION MIN  TYP MAX ‘ UNIT
RESETB Output

Vvuc = 5V, lrste = 7TMA 0.7 |V

Vvuc = 5V, Irste = 3.5mA 04 |V
RSTB_L RESETB output low level

Vvuc = 3.3V, Irste = 5.5mA 0.7 |V

Vvuc = 3.3V, Irste = 3MmA 04 |V
trsTB_FALL® RESETB output fall time CrsTs = 50pF 25 | ns
INTB Output

) Vvuc = 5V, Iinte = -9mA 4 \%

VINTB_H Interrupt output high level

Vvuc = 3.3V, Iinte = -7TmA 2.3 \%

Vvuc = 5V, Iinte = 7mMA 0.7 |V
VINTB_L Interrupt output low level

Vvuc = 3.3V, Iinte = 5BmA 07 |V
t
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ELECTRICAL CHARACTERISTICS (continued)
Vsup=12V, T;=-40°C~150°C, typical values are tested under 25°C.

SYMBOL PARAMETER TEST CONDITION MIN  TYP MAX | UNIT
VERR_L ERRIN valid low level 08 |V
VERR_HYS ERRIN hysteresis Ve = 5V 350 mv
Vvuc = 3.3V 160 mV
[erRrR_PULL ERRIN pull-down current 150 330 | pA
Cerr® ERR input capacitance 4 15 | pF
tERR_VALID x:g‘j;'is”\' input signal Duty = 50% 10 45 | kHz
terr_INVALID ;nvalid ERRIN input signal | Duty = 50%, IO_W frequency 0 5 |kHz
requency Duty = 50%, high frequency | 96.2 500 | kHz
N Invalid ERRIN input signal | Low frequency 50.1 99.9 | s
- detection time High frequency 5.2 11.1 | ps
After SLEEP 9 10 11 ms
tERR_REAC ERRIN reactivation time-out é]gler re-enabling via 501 110 | ps
Safe State Indictor SSx
Vvuc = 5V, Issx 2 1mA 3.6 4.8 Vvue |V
) Vvuc =5V, Issx 2 BmA 3 4.3 Vvue | V
Vssx_H SSx output high level
Vvuc = 3.3V, Issx 2 1mA 2.9 3.2 Vvue |V
Vvuc = 3.3V, Issx 2 5mA 2 2.8 Vvwue | V
Rssx SSx pull-down resistor 70 100 130 | kQ
Vssx_L SSx output low level 08 |V
tssx SSx internal reaction time 12 30 us
tssx_acc SSx time base accuracy -10 10 %
Option0 0 ms
_ Optionl 1 ms
trec nggstable recovery delay Option2 o5 ms
Option3 5 ms
Option4 10 ms
Option0 0 ms
. . Optionl 10 ms
coo | pdustaedeiyine, | opuon: o |ms
Option3 100 ms
Option4 250 ms
Watch Dog Interface
o Option0 94 100 106 | ps
twp_peRIOD Watchdog period time -
Optionl 940 1000 1060 | ps
twp_opeEN Long open window time 564 600 639 | ms
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ELECTRICAL CHARACTERISTICS (continued)
Vsup=12V, T;=-40°C~150°C, typical values are tested under 25°C.

SYMBOL PARAMETER TEST CONDITION MIN TYP  MAX | UNIT
twp_sAMPLE Watchdog sampling time 188 200 213 | us
Vwbi_HI Threshold for WDI pin
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ELECTRICAL CHARACTERISTICS (continued)
Vsup=12V, T;=-40°C~150°C, typical values are tested under 25°C.

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT
t Sequential Transfer Dela 600 ns
SEQ.DLY a y SLEEP state 2 us
tsPlOUR Frame duration (CSB 185 ms

low)

(1) All quiescent current are measured under T,

timers).

85°C and 10V  VIN 28V, no load, selectable options off (external regulators, watchdog,

(2) Guaranteed by sample characterization, not tested in production.

SCT
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TYPICAL CHARACTERISTICS (continued)
Vin = 12V, VBuckt = 5.8V, VBuck2 = 1.2V, Vipo1 ~ Vipbos= 5V, L1 = 10uH, L2 = 1uH, Ta = 25°C, unless otherwise noted.
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x |
> Q LDO_VREF=5V, LOAD=200mA
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Figure 7. VO-VREF Over-current Limit vs. Temperature Figure 8. VO-VREF Dropout Voltage vs. Temperature

Figure 9. VO-STB Over-current Limit vs. Temperature Figure 10. VO-STB Dropout Voltage vs. Temperature

Figure 11. VO-TRK1 Over-current Limit vs. Temperature  Figure 12. VO- TRK2 Dropout Voltage vs. Temperature
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FUNCTIONAL BLOCK DIAGRAM
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Figure 13. Functional Block Diagram
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Figure 15. Valid wake signal
A valid Wake-up signal will bring the device from STANDBY to INIT state, from SLEEP to WAKE state or from
FAILSAFE to INIT state.
A low signal Vwake_L at pin WAKE as well as a negative going edge at pin EN will have no impact on the state
machine and will not initiate a transition between states.
In case a valid Wake-up signal is detected during the transition phase from NORMAL to SLEEP state, the device
will initiate a transition to WAKE state and generate an interrupt.
In case a valid Wake-up signal is detected during the transition phase from NORMAL to STANDBY state, the device
will initiate a transition to INIT state and a Reset (RESETB) will be generated.
Before sending a SPI transition command, pin EN doesn’t have to be brought below Ven_L. Even if pin EN is high
(above Ven_H), the SPI transition command will still send the device into SLEEP or STANDBY state.

Wake-up signal
1 »
»
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SPIL.

For the chosen time-base is 1 s and a wake up time between 1 s to 194 days can be configured via SPI.

When entering STANDBY or SLEEP state, the counter is loaded with the value of the wake up timer register and
starts decrementing. At underflow, the timer will wake up the device from either SLEEP or STANDBY state. When
leaving SLEEP state, an interrupt will be generated. The remaining timer counter will be stored if the device wake
up before the timer is expired, MCU can read back via SPI to calculate the corresponding time elapsed.

3 Pre Regulators

3.1 Introduction

The pre regulator is mandatory to maintain a stabilized and constant intermediate circuit voltage to supply the
following post regulators. It consists of two independent regulators: A HV boost converter with an external power
stage in front to maintain a minimum input voltage to the following HV buck converter.

The boost converter can be deactivated (if not needed) by connecting pin EN_BOOST to ground. Leaving pin
EN_BOOST open activates the boost regulator.

The buck regulator frequency can be preset by leaving pin FSW open for the high switching frequency range or
connecting to GND for the low switching frequency range.

The HV buck converter is constantly on, providing a stabilized intermediate circuit voltage VO_BK1 to supply the
following post regulators. The boost converter is connected directly to the input voltage Vgat. It only operates during
low input voltage condition (i.e. cold crank) when the input voltage drops below the threshold Vere_REG boost,uv, tO
maintain an input voltage high enough for the following buck regulator. Low input voltage condition means, that the
input voltage at pin VSUP is too low to provide an intermediate circuit voltage VO_BK1 within the specified limits.
An internal comparator connected to the input voltage path detects the threshold when to turn on the boost converter.
In case the input voltage is above the boost converter output voltage (threshold for switching on the boost converter),
this regulator is deactivated by the internal comparator. An internal logic switches the boost converter on (and off
again) whenever it is needed.

1
L

Battery

LSGD_BST

0

>
>

EN_BST BOOST_CT
— RSH_BST
RL ] =

L
—> RSL_BST \%
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Figure 17. Principle of pre regulator stage
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regulator is supplied from the intermediate circuit voltage VO_BK1, which provides a stabilized voltage. The output
voltage VO_VREF is controlled by the error amplifier. The actual value is compared to a reference voltage derived
from band gap 1 for regulators. The stability of the control loop depends on the load current, the characteristics of
the output capacitor and the chip temperature. To ensure a stable operation the output capacitor should be chosen
according the specified requirements (capacitance value and electrical series resistance ESR). The input capacitor
shown in figure below is the output filter capacitor of the step down pre regulator.

Protection circuitry is installed to prevent the regulator and the application from damage:

* To protect the pass element of the LDO_VREF from overstress the current limitation will limit the output current to

the maximum specified limit. Current sensing is done via a current mirror, no sense resistor is used. In case the
maximum current condition is reached the current will be limited, thus the output voltage will decrease. The regulator
is protected against short circuit to ground.

* The output voltage is monitored by the voltage monitoring. In case of over voltage at pin VO_VREF, the

LDO_VREF will be switched off and the device will move into FAILSAFE state. The event will be stored in an SPI
status register (MONSF1). In case of under voltage at pin VO_VREF, the event will be indicated by an interrupt and
stored in an SPI status register (MONSF2). The regulator will not be switched off in case of output under voltage,
which is shorter than the short to ground detection time tstc. If the under voltage should be present for more than
tste, the regulator will be switched off. This event will be stored in an SPI status register (MONSFO0) and an interrupt
will be generated.

» There is no dedicated temperature sensor for this regulator. The temperature is sensed on the chip by other

temperature sensors located at LDO_uC and step down pre regulator. In case of the chip temperature will exceed
the pre warning threshold, an interrupt will indicate this event and it will be stored in a SPI status register
(OTWRNSEF). If the chip temperature will exceed the temperature shutdown threshold, the regulator will be switched
off. The temperature switch off time will be at least one second. An overload at LDO LDO_VREF (over current
detected for more than 1ms) will be indicated by an interrupt and it will be stored in a SPI status register (OTWRNSF).
If the device enters FAILSAFE state the RESETB is pulled low and all supplies are switched off.

The regulator LDO_VREF is switched off in STANDBY and FAILSAFE state. In INIT, SLEEP, NORMAL and WAKE
state LDO_VREF is ON or OFF depending on the SPI configuration.

For further details please refer to Chapter State Machine.

4.5 Tracker 1 & 2

The linear trackers 1 and 2 offer a sensor supply with a very high accuracy referred to voltage reference output (pin
VO_VREF).

Both trackers are supplied by the intermediate circuit voltage VO_BK1, which provides a stabilized voltage. The
output voltage VO_TRKX is controlled by the error amplifier. The actual value is compared to a reference voltage
provided by the reference voltage VO_VREF. The tracker output voltages follow the VO_VREF output with a very
small drop. The stability of the control loop depends on the load current, the characteristics of the output capacitor
and the chip temperature. To ensure a stable operation the output capacitor for each tracker should be chosen
according the specified requirements (capacitance value and electrical series resistance ESR). The input capacitor
shown in figure below is the output filter capacitor of the step down pre regulator.

Protection circuitry is installed to prevent damage to both trackers and the application:

» To protect the pass element of a tracker from overstress the current limitation will limit the output current to the

maximum specified limit. Current sensing is done via a current mirror, no sense resistor is used. In case the
maximum current condition is reached, the current will be limited and in consequence the output voltage will
decrease. A tracker is protected against short circuit to ground and short circuit to battery voltage.

* The output voltage is monitored by the voltage monitoring. In case of over voltage at pin VO_TRKX, the

corresponding tracker will be switched off, the event will be stored in an SPI status register (MONSF1) and an
interrupt will be generated. In case of under voltage at pin VO_TRKYX, the event will be stored in an SPI status
register (MONSF2) and an interrupt will be generated. The tracker will not be switched off in case of output under
voltage, which is shorter than the short to ground detection time tste. If the under voltage should be present for
more than tstg, the tracker will be switched off. This event will be stored in an SPI status register (MONSFO) and
an interrupt will be generated.

o
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* The tracker is capable to withstand a short circuit either to ground or to battery voltage without receiving a damage.

In case of a short circuit to battery voltage and if the battery voltage is above the tracker over voltage threshold, the
tracker will be switched off, the event will be stored in the SPI status register (MONSF1).

» There is no dedicated temperature sensor for this regulator. The temperature is sensed on the chip by other

temperature sensors located at LDO_uC and step down pre regulator. In case of the chip temperature will exceed
the pre warning threshold, the event will be stored in an SPI status register (OTWRNSF) and an interrupt will be
generated. If the chip temperature exceeds the temperature shutdown threshold, the tracker will be switched off.
The temperature switch off time is at least one second.

Both trackers are switched off in STANDBY and FAILSAFE. In INIT, NORMAL, SLEEP and WAKE state each
tracker is ON or OFF depending on the SPI configuration.

4.6 Integrated LV Buck Regulator

The internal synchronous buck offers a 0.6-1.87V (with 10mV step) and up to 5A current capabilitys for core voltage
supply. The LV buck2 is supplied by the intermediate circuit voltage VO_BK1.

The switching frequency of LV buck? is fixed at 2.2MHz. The FSS circuitry shifts the switching frequency range and
triangular or pseudo modulation. To further improve the EMI performance, the LV buck2 and HV buckl will operate
with 180° phase-shifted clock. The regulation loop operates in constant one time (COT) mode. Under normal load
conditions the regulator operates in Forced continuous conduction mode (FCCM). Under light load conditions it will
operate in Pulse Frequency Modulation (PFM) to minimize the internal current consumption (only in SLEEP state,
not in NORMAL, WAKE or INIT state).

The stability of the control loop depends on the load current, the characteristics of the output capacitor and the chip
temperature. To ensure a stable operation the output capacitor for LV buck2 should be chosen at least 47uF and
100uF is recomended.

Protection circuitry is installed to prevent damage:

* To protect the pass element of a tracker from overstress the current limitation will limit the output current to the

maximum specified limit. Current sensing is done via a current mirror, no sense resistor is used. In case the
maximum current condition is reached, the current will be limited and in consequence the output voltage will
decrease.

» The output voltage is monitored by the voltage monitoring. In case of over voltage at pin VO_BK2, the LV buck2

will be switched off, and the device will move into FAILSAFE state. The event will be stored in the SPI status register
(MONSF1). In case of under voltage at pin VO_BK2, the device will move into INIT state, pin RESETB will be pulled
low and the event will be stored in an SPI status register (MONSF2). The regulator will not be switched off in case
of output under voltage, which is shorter than the short to ground detection time tste. If the under voltage should be
present for more than tste, the device will move into FAILSAFE state. This event will be stored in an SPI status
register as well (MONSFO).

» The buck?2 is capable to withstand a short circuit to ground. The event will be stored in the SPI status register
(MONSF1).
* There is a dedicated temperature sensor for this regulator. The temperature is sensed on the power MOSFET of

the buck2. In case of the chip temperature will exceed the pre warning threshold, the event will be stored in an SPI
status register (OTWRNSF) and an interrupt will be generated. If the chip temperature exceeds the temperature
shutdown threshold, the tracker will be switched off. The temperature switch off time is at least one second.

LV buck2 are switched off in STANDBY and FAILSAFE. In INIT, NORMAL, SLEEP and WAKE state LV buck2 is
ON or OFF depending on the SPI configuration.

4.7 External Post Regulator for Core Supply (optional)

An additional external post regulator may be added to the SCT61490S to provide the core supply voltage for the
uC if needed.

In this case the configuration pin EN_EXT has to be left open to indicate that the external core voltage supply option
is active. The configuration of the EN_EXT pin will only be read during the power sequencing at the point the core
supply would be started.

The regulator is fed from the intermediate circuit voltage VO_BKZ1. The post regulator is enabled by a high signal at

o
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pin SEQ and switched off by a low signal at pin SEQ. The SEQ signal is controlled by the state machine. For
example a detection of over voltage at pin VEXT will create a low signal at pin SEQ and shut down the post regulator
to protect the uC core.

The device offers a synchronization signal of 50% duty cycle at pin SYNCO equal in phase (only with a very small
delay) and frequency or shifted by 180 degree to the internal step down pre regulator (the selection is done via SPI
command). It is highly recommended to synchronize the external switch mode post regulator to this signal to avoid
interferences. The external post regulator will be enabled as soon as the pre regulator output voltage VO_BK1 is
present and the VO_UC is above the lower reset threshold.

The output voltage of the post regulator will be monitored by the reset function of the device. To obtain a proper
monitoring the output voltage of the post regulator has to be connected to the voltage monitoring input at pin VEXT
via a resistor divider. The resistor divider should be dimensioned to adjust the post regulator output voltage to the
internal reset reference voltage.

The synchronization signal at pin SYNCO can be switched on via SPlI command, default configuration is off.
Protection circuitry should be installed to prevent the external regulator and the application from damage:

» To protect the pass device(s) of the external post regulator from overstress a current limitation function should

limit the output current to the maximum specified limit. Current sensing should be done via a current mirror, no
sense resistor should be used. In case the maximum current should occur, it will be limited, thus the output voltage
will decrease. The regulator should be protected against short circuit to ground.

» The output voltage is monitored by the voltage monitoring of the SCT61490S, no further reset function is required

on the external post regulator. In case such a reset function should be present, it will not be used or supported by
the reset function of the SCT61490S. In case of over voltage at pin VEXT the external post regulator will be switched
off by pulling pin SEQ to low and the SCT61490S will move into FAILSAFE state. The event will be stored in an SPI
status register (MONSF1). In case of under voltage at pin VEXT, the device will move into INIT state, pin RESETB
will be pulled low and the event will be stored in an SPI status register (MONSF2). The external post regulator will
not be switched off in case of output under voltage, which is shorter than the short to ground detection time tstc. If
the under voltage is present for more than tsts, the device will move into FAILSAFE state. This event will be stored
in an SPI status register as well (MONSFO).

» There should be a temperature shutdown function at the external post regulator. If the power stage temperature

should exceed the temperature shutdown threshold, the post regulator should be switched off by its own
temperature shutdown. The SCT61490S will recognize this as an under voltage and react as described above.

4.8 Power Sequencing

The SCT61490S includes a power sequencing function to ensure a proper ramping up of all output voltages. After
the internal Power-On-Reset (POR) is released the standby regulator and the pre regulator start to operate.

In case of one of the microcontroller related voltages (VO_STB, VO_UC, VO_BK1, VO_BK2 or VEXT) cannot be
ramped up (e.g. short to GND), the power sequence is stopped and reset output is asserted. The device will move
to FAILSAFE state.

In case of one of the non microcontroller related voltages (VO_VREF, VO_COM, VO_TRK1 or VO_TRK2) cannot
be ramped up (e.g. short to GND), the power sequence is stopped, but the reset output is still released after the
power on reset delay time tro. The microcontroller should check the status of the outputs by reading the SPI status
register (VMONSTAT).

In case the microcontroller is sending a SPI request to enable or disable any non microcontroller related LDO
(VO_VREF, VO_COM, VO_TRK1 or VO_TRK2) during the power sequencing, the sequence will be stopped and
the requested configuration will be executed.
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4.8.1 Power Sequencing from POR to INIT state
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Figure 19. Power sequencing POR to INIT state
1. After POR is released the standby regulator and the pre regulator start to operate.
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4.8.2 Power Sequencing from STANDBY to INIT state
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8. When VO_TRK1 is above the lower reset threshold Vuv tHr vTrK1, the Tracker 2 starts to operate.
9. The reset delay time trp starts after LDO_uC and the external core supply (if selected) have reached their lower

reset threshold. The reset delay time is programmable via SPI. After the rest delay time is expired the RESETB pin
is pulled to high. The figure shows the possibilities of the trp starting time.

4.8.3 Power Sequencing from SLEEP to WAKE state

A
State SLEEP WAKE
Vo stB
Vo _Bk1
Vo uc
A .
»
o
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from SLEEP to WAKE, the power sequencing will follow up with the next LDO. In case a LDO was enabled during
SLEEP state and was enabled in the previous NORMAL state, it will be kept enabled.

5 Voltage Monitor

5.1 Introduction

The SCT61490S includes an independent voltage monitoring function of all output voltages, including the optional
external post regulator for uC core supply, if in use.

The monitoring function consists of two comparators for each output voltage. One is for detecting over voltage, the
other is for detecting under voltage. Both comparators get their reference value from an independent bandgap only
used for the voltage monitoring block. This bandgap is independent from the voltage regulator bandgap. The
bandgap provides the reference value for over voltage detection (highvoltage reset threshold) and for under voltage
detection (low voltage reset threshold). Under normal operation conditions the output voltage of the related regulator
has to stay within the voltage window defined by the upper limit and the lower limit.

There is a dedicated temperature sensor for the monitoring block. If the power stage temperature exceeds the
temperature shutdown threshold, the device will move into FAILSAFE state, the regulator will be switched off and
the event will be stored in an SPI status register (OTFAIL). The off time due to temperature shut down will be at
least one second.

Characteristics:

The behavior of the over and under voltage comparators is as following:

» The upper limits and the lower limits are fixed for every regulator and cannot be programmed or varied by SPI
command.

» An over voltage will be detected if the regulator output voltage is higher than the related over voltage reset
threshold for more than the reset reaction time trr. An over voltage higher than the related over voltage reset
threshold which is present for shorter than the reset reaction time trr will be regarded as a spike and will not be
detected.

An under voltage will be detected if the regulator output voltage is lower than the related under voltage reset
threshold for more than the reset reaction time trr. An under voltage lower than the related under voltage reset
threshold which is present for shorter than the reset reaction time trr will be regarded as a spike and will not be
detected.

* The reset reaction time trr is not valid for the internal voltage supplies in case of under and over voltage.

 The detection of an over voltage will shut down the related regulator immediately to protect the loads from harm
or destruction. This shut down may lead (depending on the affected regulator) to further action, please refer to
chapter State Machine for details.

* The detection of an under voltage will not shut down the related regulator.

» The post regulators (including the optional external post regulator for uC core supply) have a short to ground
detection. If the detected under voltage is present for more than the short to ground detection time tste, the related
regulator will shut down to protect himself and the chip from over heating. This shut down may lead (depending on
the affected regulator) to further action, please refer to chapter State Machine for details. (It is mandatory that the
external post regulator for uC core supply has an enable or inhibit function).

* The over and under voltage detection is active only if the related regulator is in use (including the external post
regulator for uC core supply) and switched on.

Indication of over and under voltage:

Depending on the related regulator the indication of over and under voltage will be different, either by reset signal
or by interrupt indication:

* Every over and under voltage detection will be stored in the SPI status register (MONSFO, MONSF1, MONSF2).
* For pC related output voltages (VO_STB, VO_UC, VO_BK2, VEXT), over and under voltage are indicated by the
hardware reset pin RESETB. In case of an over or under voltage, pin RESETB is pulled to low.

* In case of over voltage or a detection of a short to ground at the external post regulator for uC core supply, the
pin SEQ will be pulled to low to shut down the regulator.

* For the pre regulator output (VO_BK1) and the voltage reference output (VO_VREF) only over voltage is indicated
by the hardware reset pin RESETB. In case of an over voltage, pin RESETB is pulled to low.

« For the pre regulator output and the voltage reference output, only under voltage is indicated by an interrupt.

o
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« For all not uC related output voltages (VO_COM, VO_TRK1, VO_TRK?2), over and under voltage are indicated by
an interrupt.
« For the internal supply voltages, over and under voltage are indicated by the hardware reset pin RESETB. In case
of an over or under voltage, pin RESETB is pulled to low.

Tablel Indication Pin Matrix

Regulators QV Indication Pin UV Indication Pin STG Indication Pin
VO_STB RESETB RESETB RESETB
VO_UC RESETB RESETB RESETB
VO_BK2 RESETB RESETB RESETB

VEXT RESETB/INTB RESETB/INTB RESETB/INTB
selectable selectable selectable
VO_BK1 RESETB INTB RESETB

VO_COM INTB INTB INTB

VO_VREF RESETB/INTB INTB INTB

selectable

VO_TRK1 INTB INTB INTB
VO_TRK2 INTB INTB INTB

VSUP RESETB/INTE RESETB NA
selectable

VCC RESETB RESETB NA

Bandgap1l,2 INTB INTB NA

5.2 Shutdown Function

A short to ground detection time tstc at the pre regulator output is only active during the power sequence in INIT
state. If the output voltage of the pre regulator should not be within the specified limits within a certain time frame,
the device will move into FAILSAFE state. There will be no reaction on a detected short to ground once the VO_BK1
is in a valid range after crossing the first time its UV threshold. If the output voltage of the pre regulator should be
too low in other cases, the behavior of the device will depend on the voltage monitoring of the post regulators.
The detection of an over voltage at output voltages VO_UC, VEXT, VO_STB, VO_VREF, VO_BK2 or VO_BK1 will
shut down all regulators to protect the loads from harm or destruction and moves the device to FAILSAFE.
The detection of an over voltage at output voltages VO _COM, VO_TRK1, VO_TRK2 will shut down the related
regulator to protect the loads from harm or destruction and generate an interrupt event.
If the detected under voltage at output voltages VO_UC, VEXT, VO_BK2 or VO_STB should be present for more
than the short to ground detection time tsts, all regulators will shut down to protect themselves and the chip from
over heating and move the device to FAILSAFE.
If the detected under voltage at output voltages VO_VREF, VO_COM, VO_TRK1, VO_TRK2 should be present for
more than the short to ground detection time tsrg, the related regulator will shut down to protect himself and the
chip from over heating and generate an interrupt event.
The detection of an over voltage or under voltage at power supply voltage VSUP, internal supply voltage VCC will
shut down all regulators.

Table2 Shutdown Matrix

Output oV uv STG
VO_STB All regulators shut down No shut down All regulators shut down
VO_UC All regulators shut down No shut down All regulators shut down
VO_BK2 All regulators shut down No shut down All regulators shut down
All regulators shut All regulators shut down/No
down/No shutdown,
VEXT . No shut down shutdown,
selectable;Assert selectable;Assert EN_EXT
EN_EXT ' -
VO_BK1 All regulators shut down No shut down All regulators shut down
VO_COM VO_COM shutdown No shut down VO_COM shutdown
All regulators shut
VO_VREF down/No shutdown, No shut down Related regulators shut
- down
selectable
VO_TRK1 VO_TRK1 shutdown No shut down VO_TRK1 shutdown
VO_TRK2 VO_TRK2 shutdown No shut down VO_TRK2 shutdown
All regulators shut
VSUP down/No shutdown, All regulators shut NA
down
selectable
o
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All regulators shut

down NA

VCC All regulators shut down

5.3 Reset Function

The reset generator starts to operate as soon as the internal POR is released.

It is called a “Soft Reset” if pin RESETB goes low, but the pre and post regulator output voltages are not switched
off.

It is called a “Hard Reset” if pin RESETB goes low and the post regulator output voltages are switched off. The
power sequencing will be restarted after a delay of tspr.(Applicable to the second initialization timeout in a row).
The reset output pin RESETB is an open drain structure. As soon as a reset condition occurs, the RESETB pin is
pulled low. An internal pull up current is pulling the output towards VO_UC.

The contribution of regulators to reset is shown in Tablel. Besides, IBIAS monitoring is contributing to trigger a
reset. The IBIAS monitor fault is stored in a status bit (BIASHI or BIASLOW).

Vo_xxx
A
Vov_THR XXX

VUv_THR Xxx

Figure 22. Timing diagram hardware reset signal RESETB for output voltages

1. Voltage exceeds OV threshold and last for longer than trr, OV event is triggered.
2. Voltage exceeds OV threshold but last for shorter than trr, OV event is not triggered.
3. Voltage falls below UV threshold but last for shorter than trr, UV event is not triggered.

4. Voltage falls below UV threshold and last for longer than trr, UV event is triggered. After UV event is triggered,
voltage still lower than UV threshold but last for shorter than tste, STG event is not triggered.

5.Voltage falls below UV threshold and last for longer than trr, UV event is triggered. After UV event is triggered,
voltage still lower than UV threshold and last for longer than tste, STG event is triggered.

5.4 Interrupt Function

The interrupt generator starts to operate as soon as the internal POR is released.
The voltage monitoring function supervises the values of the non pPC related post regulator output voltages
VO_COM, VO_TRK1 and VO_TRK2, the pre regulator output voltage VO_BK1
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