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 SCT614 0S  For more informat3.7 www.silicontent.com   © 2026 S3l3con Content Technology Co., Ltd.   All Rights Reserved             5 Product Folder Links: SCT61490S PIN FUNCTIONS (continued) NAME NO. DESCRIPTION ERRIN 2 0 Error signal input. Input for error signal from microprocessor safety managing unit (SMU, internal failure detection of the microprocessor). Connb᥆t thb “bᥕᥕor signal ortput” of thb microprocessor to this pin. S E Q 2 1 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. PROG 2 2 Microcontroller programming support pin. Pull down this pin to ground for operation. Optionally, this pin can be used for microcontroller debugging and programming purposes. EN_EXT 2 3 Configuration pin for external 
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NAME NO. DESCRIPTION 

PGNDS_BK1 40 
Pre-Buck1 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-Buck1 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-Buck1. 
Connect a 0.1μF 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-Buck1 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
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ELECTRICAL CHARACTERISTICS 
VSUP=12V, TJ=-40°C~150°C, typical values are tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 
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ELECTRICAL CHARACTERISTICS (continued) 
VSUP=12V, TJ=-40°C~150°C, typical values are tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

  
400kHz, VO_BK1 from 5% to 
95% 

0.7 2 3.5 ms 

RDIS1 Discharge resistance 
Output disabled , 2.5V< 
VO_BK1<7V 

 100  Ω 

TOT_WRN 
Over Temperature Warning 
Threshold 

 130 140 150 °C 

TOT_SD 
Over Temperature 
Shutdown Threshold 

 165 175 185 °C 

TOT_HYS 
Over Temperature Sensor 
Hysteresis 

 - 10 - °C 

fOSC_BK1 
Pre-Buck1 switching 
frequency range 

FSW pin connected to GND 360 400 440 kHz 

FSW pin open 2000 2200 2500 kHz 

Post-Buck2 Converter 

VO_BK2 
Post-Buck2 output voltage 
range 

 0.6  1.87 V 

VO_BK2_ACC Output Voltage Accuracy  -1.5  1.5 % 

RDSON_H2 
High-side MOSFET on-
resistance 

VSUP ≥ 6V 40 7

-
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ELECTRICAL CHARACTERISTICS (continued) 
VSUP=12V, TJ=-40°C~150°C, typical values are tested under 25°C. 
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 ELECTRICAL CHARACTERISTICS (continued) VS U P=12V, TJ=-40°C~150°C , typical values are tested under925°C . SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT VUV_THR_VTRK1 Under voltage reset threshold 5V output, option 0  88 90 
92 % 











 SCT61410S  S4l4con Content Technology Co., Ltd.   All Rights Reserved 2 1V= 1 2 V ,  T J

=- 4 0 °C

~ 1 5 0

°C, 

t y p i c a l  v a l u e

 a r e  t e s t e d  u n d e r  2 5°C . 
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TYPICAL CHARACTERISTICS 
VIN = 12V, VBuck1 = 5.8V, VBuck2 = 1.2V, VLDO1 ~ VLDO6= 5V, L1 = 10μH, L2 = 1μH, TA = 25°C, unless otherwise noted. 

 
Figure 1. 
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TYPICAL CHARACTERISTICS (continued) 
VIN = 12V, VBuck1 = 5.8V, VBuck2 = 1.2V, VLDO1 ~ VLDO6= 5V, L1 = 10μH, L2 = 1μH, TA = 25°C, unless otherwise noted. 

 
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 

HV_BUCK

TSD TWARN 

VIN_STB(2)

EN(3)

FSW(24)
LSGD_BST(46)

RSH_BST(47)

RSL_BST(48)

PGND_BST(1)

PGNDS_BK1(41)

PGND_BK1(40)

VO_BK1(37)

LDO_STB

WAKE(24)

CSB(15)

SDI(14)

SCLK(12)

SDO(13)

VO_STB(5)

SW_BK1(42)

BOOT(43)

BOOST Controller

(7.5V)

 

Figure 13. Functional Block Diagram 
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SPI. 
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 VBat. It only operates during 

low input voltage condition (i.e. cold crank) when the input voltage drops below the threshold VPRE_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. 

LSGD_BST

 

Figure 17. Principle of pre regulator stage 
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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. 
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4.8.2 Power Sequencing from STANDBY to INIT state 

 

STANDBY

VBK1_SS OK

VO_STB

 

Figure 20. Power sequencing STANDBY to INIT state 
 

Description: Input voltage is present, device is in STANDBY state, LDO_STB is active. 
1. After a valid Wake-up signal or an expired wake-up timer the pre regulator starts to operate. 
2. Once the VO_BK1 soft start is finished, the LDO_μC starts to operate. 
3. Once the VO_UC soft start is finished, the LV Buck2 for core voltage VO_BK2 starts to operate. 
4. Once the VO_BK2 soft start is finished, the external core supply will be enabled, when selected. If the external 
core supply is not selected, the voltage reference LDO starts to operate. 
5. If the external core supply is selected and VEXT soft start is finished, the voltage VO_VREF starts to operate. 
6. Once the VO_VREF soft start is finished, the LDO_COM starts to operate. 
7. Once the VO_COM soft start is finished, the Tracker 1 starts to operate. 
8. Once the VO_TRK1 soft start is finished, the Tracker 2 starts to operate. 
9. The reset delay time tRD starts after LDO_μC and the external core supply (if selected) have completed their soft 
start. 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 tRD starting time. 
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4.8.3 Power Sequencing from SLEEP to WAKE state 

 

SLEEP

VO_STB

State

WAKE

VO_BK1

VO_UC

VEXT

VO_VREF

V

 

Figure 21. Power sequencing SLEEP to WAKE state 
 

Description: Input voltage is present, device is in SLEEP state, all selectable LDOs switched off in SLEEP state, all 
selectable LDOs were switched on in previous NORMAL state: 
1. After a valid Wake-up signal or an expired wake-up timer the voltage reference starts to operate. 
2. Once the VO_VREF soft start is finished, the LDO_COM starts to operate. 
3. Once the VO_COM soft start is finished, the Tracker 1 starts to operate. 
4. Once the VO_TRK1 soft start is finished, the Tracker 2 starts to operate. 
The reset output RESETB 
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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 μC 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 μC core supply) have a short to ground 
detection. If the detected under voltage is present for more than the short to ground detection time tSTG, the related 
regulator will shut down to protect itself 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 μC 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 μC 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 (MONSF0, MONSF1, MONSF2). 
• For μC 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 μC 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. 
• For all not μC related output voltages (VO_COM, VO_TRK1, VO_TRK2), 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. 

Table1 Indication Pin Matrix 
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Figure 24. Transition from NORMAL to SLEEP state 
 

Before the SPI command “Go to SLEEP” is applied, the watchdog(s) - if in use should be serviced, so that the 
positive edge of CSB signal is well in between the “closed window” of the window watchdog. This is recommended 
to avoid interference between a missing watchdog trigger and the transition command “Go to SLEEP” 
• The positive edge of chip select (pin CSB) after the SPI command “Go to SLEEP” initiates the transition. With chip 
select high the safe state signal SS1 is pulled to zero and the device leaves NORMAL state and enters the transition 
state (to SLEEP state). (Internal reaction time for the safe state outputs has to be considered) 
• With chip select (pin CSB) high the error monitoring (pin ERRIN) is stopped - the toggling may end with the positive 
edge at pin CSB. If the error monitoring should be selected to be active in SLEEP state continuous toggling is 
mandatory. 
• The monitoring of window watchdog and functional watchdog is stopped with the positive edge at pin CSB. If one 
or both watchdogs should be selected to be active in SLEEP state continuous watchdog service is mandatory. 
• Reset pin RESETB stays high as the post regulators are not switched off. 
• In case the absolute transition timer is selected, the device moves from transition state to SLEEP state after the 
transition delay time tTR_DEL. The transition time tTR_DEL can be determined by SPI command between 100 μs to 1.6 
ms, the default setting is 900 μs. After this transition time it should be ensured that the μC current consumption has 
fallen below the LDO_μC monitoring threshold IVUC_ATT to keep the device in SLEEP state. 
• If the LDO_μC current monitor is enabled the μC current out of pin VO_UC must fall below the LDO_μC monitoring 
threshold IVUC_ATT within the configured maximum transition time tTR_DEL in 
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• Valid EN (edge) or WAKE (level) signal. 
• Wake-up timer expired, if enabled 
Exceptions: 
• none 

State

RESETB

STANDBY INIT

SS1

SS2

tEN_RIS E

tRD

EN

WAKE

V_XX X_SS OK

tWAK E_DEGLITCH

VO_UC,VO_BK2,

VEX T,VO_STB

 

Figure 28. Transition from STANDBY to INIT state 
• All pre regulators and all post regulators are switched on according to the power sequencing, except the LDO_STB 
is kept ON or OFF according to its configuration (simplified in figure above). 

• The power on reset delay time is started as soon as the latest of the μC related regulators VO_UC, VEXT or VO_STB 

(according to the previous configuration) have completed their soft start. 
• After the power on reset delay time has expired the RESETB is set to HIGH. 
• The safe signals SS1 and SS2 will stay LOW in STANDBY state and in INIT state. 
 

7.3.8 WAKE → NORMAL State 

Prerequisites: 
• The activated supervision functions (e.g. window watchdog, functional watchdog, ERR pin monitoring) need to be 
serviced at least once (minimum 3 periods for ERR monitoring) in the active WAKE state, if they are 
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Closed Window

CSB

 

Figure 29. Transition from WAKE to NORMAL state 
 

• The enable signal will be disregarded. A valid enable (edge) signal will not move the device from WAKE to 
NORMAL state. 
• The state of wake signal will be disregarded. A valid wake (level) signal will not move the device from WAKE to 
NORMAL state. 
• The window watchdog (if active in WAKE state) will require continuous service - not synchronized to the transition 
from WAKE state to NORMAL state. 
• The functional watchdog (if active in WAKE state) will require continuous service - not synchronized to the 
transition from WAKE state to NORMAL state. 
• The error monitoring (at pin ERRIN) (if active in WAKE state) will require a continuous toggling signal – not 
synchronized to the transition from WAKE state to NORMAL state - but minimum 3 periods detected to enter accept 
the movement into NORMAL state. 
• Reset pin RESETB stays HIGH as the post regulators are active in WAKE state and in NORMAL state. 
• With the positive edge of chip select high (at pin CSB) the safe state signals SS1 and SS2 are pulled to HIGH at 
same time. (Internal reaction time for the safe state outputs has to be considered) 
 

7.3.9 WAKE → STANDBY State 

Prerequisites: 
• Selection of LDO_μC current monitor or absolute transition timer. 
• Transition timer needs to be configured or default is used. 



 千吀㘱㐮こ 
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• Self triggered transition after the prerequisite is fulfilled. 
• Valid EN (edge) or WAKE (level) signal (only needed if exception true) 
Exceptions: 
• In case the FAILSAFE is entered three times in a row with the same failure the self-triggered transition is 
blocked. 

State

RESETB

FAILSAFE INIT

SS1

SS2

tEN_RIS E

tRD

EN

WAKE

_

t

 

Figure 31. Transition from FAILSAFE to INIT state 
 

• The device transition from FAILSAFE state to INIT state happens earliest after the minimum FAILSAFE time 

tFAILSAFE which is 20 ms for all failures except a thermal shutdown. In case of a thermal shutdown the minimum 

FAILSAFE time tFAILSAFE_TSD is 1s. A command to transition before the minimum FAILSAFE time tFAILSAFE has 
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State

RESETB

STANDBY INIT

SS1

SS2

tRD

VO_STB

VUV_THR_XX X

<tSTG

 
Figure 35. Transition from STANDBY to INIT state 

State

RESETB

SLEEP or WAKE INIT

SS1

SS2

tRD

VO_UC,VO_BK2,

VO_STB,VEX T

VUV_THR_XX X

<tSTG

 
Figure 36. Transition from SLEEP or WAKE to INIT state 

Description: 
• The device transitions from NORMAL/SLEEP/INIT/WAKE into INIT state might be issued by an undervoltage of 

the μC related voltages VO_UC, VO_BK2, VO_STB or VEXT as shown in the figure. The pin RESETB is pulled to 
LOW and all the outputs are enabled, except the LDO_STB will keep its configuration being ON or OFF. Disabled 
outputs will get switched on again. The under voltage is shorter than the short to ground detection time tSTG. The 

reset delay time tRD is started as soon as all μC related voltages VO_UC, VO_BK2, VO_STB or VEXT are back in 
the valid range. The RESETB pin is released accordingly. An under voltage longer than the short to ground detection 
time tSTG would first lead to a transition from NORMAL/SLEEP/INIT/WAKE to INIT state and then, after the short to 
ground detection time tSTG has expired, to a transition from INIT to FAILSAFE state. 
• The device transitions from STANDBY into INIT state might be issued by an undervoltage of the VO_STB as 
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7.4.3 POWEROFF Events 

The following failures/event will bring the device always with highest priority to POWERDOWN state: 
• VSUP below V 
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to its output for the time the failure condition is applied. The deglitching logic will forward the failure trigger after trr 
and makes the device react on the recognized failure event. This reaction consists the storage of the respective 
monitoring failure flags and as well the triggering of the respective output function, which is either the interrupt INTB 
or the secondary safety shutdown path SS1/2. The reaction of the safe state outputs SS1/2 can only be observed 
in case the test is started in NORMAL state. 
Furthermore the provided information of each deglitching logic output is checked against the expected value. If the 
deglitching logic output value matches the expected value this is considered as a passing test by the ABIST 
controller. If any of the provided output values do not match the expected value, this is considered as a failing test. 
The general result of the ABIST is provided by the STATUS in the register ABIST_CTRL0. The detailed result for 
each selected comparator can be checked by the registers ABIST_SELECT0, ABIST_SELECT1 and 
ABIST_SELECT2. In case the previously selected bits are reset after the test is finished, it can be considered as 
pass recognized by the ABIST controller. A bit which is still set, would indicated the failing comparator(s), that 
makes the overall STATUS to be failed. 
Beside the results read from the ABIST controller related registers, the result provided in the failure/interrupt flags 
(SYSFAIL, INITERR and IF) and monitoring status flags (MONSF1, MONSF2 or MONSF3) have to be read and 
checked by the microcontroller against the expected result considering the configuration set before the start of the 
ABIST. INTOV located in register ABIST_SELECT2 cannot be tested in this way, testing of the comparator logic 
only is required. 
The maximum selection(1) for the comparator and deglitching logic test would be the following: 
Secondary safety shutdown path (SS1/2) related: 
• ABIST_SELECT0 : 00101111b (2F(2F





 SCT61490S 
 

For more information www.silicontent.com   © 2026 Silicon Content Technology Co., Ltd.   All Rights Reserved             67 

Product Folder Links: SCT61490S 

Afterwards a test of all comparators which contribute to the interrupt generation shall be configured and started. 

7.5.2.6 Abort conditions for ABIST operation 

In case of an severe monitoring failure event (contribution to the secondary safety shutdown path) detected on a 
not selected comparator1) or a severe failure event not related to the voltage or bias current monitoring function 
during the proceeding of an ABIST operation on the comparators only (ABIST_CTRL0.PATH not set), the device 
will react as it is supposed to do in normal operation. Accordingly the monitoring, reset and safe state control are 
reacting. Bringing the device into safe state and trigger the State Machine to move into FAILSAFE or INIT state. 
The ABIST is aborted in this case. 
In case of an ABIST operation on the full path (ABIST_CTRL0.PATH set) the comparators for voltage and bias 
current monitoring are blind for the time of the ABIST operation. Therefore it is recommended to do the test in safe 
state unless it is needed to start the test in NORMAL state (e.g. test of activation of secondary safety shutdown 
path). Severe failure events not related to the voltage and bias current monitoring will trigger the same device 
reaction as in usual condtion. Bringing the device into safe state and trigger the State Machine to move into 
FAILSAFE or INIT state. The ABIST is aborted in this case. 
This ABIST abort will be recorded
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Figure 48. Flow diagram reaction on SMU signal, error shorter than recovery delay time 

 
• ERRIN signal frequency too high and error shorter than recovery delay time 

ERRIN

SS1

SS2

t<tERR_DET_HF

Interrupt
tREC

t>tERR_DET_HF

 

Figure 49. Flow diagram reaction on SMU signal, error shorter than recovery delay time (ERRIN signal 

frequency too high) 

8.3 Reaction on Error Triggered State Transitions 

• Soft reset 
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RESETB
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Figure 50. Flow diagram reaction on an error triggered state transition- soft reset 
• Hard reset 

RESETB

SS1

SS2

 

Figure 51. Flow diagram reaction on an error triggered state transition- hard reset 
 

8.4 Reaction on Window Watchdog Output (WWO) 

The SCT61490S has an implemented window watchdog failure counter (WWDSTAT.WWDECNT). The counter 
increments by two at every invalid window watchdog triggering and decrements by one at every valid window 
watchdog triggering. 
The status of the window watchdog failure counter is written in the so called window watchdog status counter. Any 
incrementation of the window watchdog status counter is indicated by an interrupt. Any decrementation of 
thewindow watchdog status counter is not indicated by an interrupt. The content of the window watchdog status 
counter cannot be less than zero. 
The threshold for activating the safe state signals SS1 and SS2 ΣWWO can be changed in INIT, NORMAL and 
WAKE state. (WDCFG0.WWDETHR) 
The content of the status counter will be compared to the programmed threshold ΣWWO (RWDCFG0.WWDETHR). 
If the content of the status counter is equal or higher than ΣWWO, the safe state signals SS1 and SS2 will be 
activated (low). 
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Figure 53. 
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Figure 61. 
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Figure 62. Fault operation: No trigger in Open Window in steady state 
1. A missing valid triggering within the “Open Window” leads after the window has ended to an “Invalid WWD 
triggering”. This event is indicated by an interrupt, the window watchdog failure counter increases by two. 
2. Having detected an “Invalid WWD triggering” the watchdog will start a new “Open Window” with duration tWD_OW 

to give the microcontroller the chance to trigger and synchronize to the watchdog period.
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Application Waveforms (continued) 

VIN = 12V, VBK1 = 5.8V, VBK2 = 1.2V, VUC = 5V, VSTB = 5V, VCOM = 5V, VVREF = 5V, VTRK12 = 5V, L1 = 10μH, L2 = 1μH, 
TA = 25°C, unless otherwise noted. 

 

Figure 77. Buck1 Steady State, Load=4A 

 

Figure 78. Buck1 Short-circuit and Recovery 

 

Figure 79. Buck2 
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1 = 1s 

[5] WKTIMCYC_SEL RW 
Wake timer cycle period pre-scaler 
Wake timer cycle period selection 
for long timer 

0 = Short config 
1 = Long config 

[4] RSV R Reserved  

[3:0] TRDEL RW 

Transition delay into low power 
states. For STANDBY and SLEEP 
transition. Defined as a step of 100

μs. 

0000 = 100μs. . . . 
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[7:5] RSV R 
Reserved, not used bits shall be 
written as 0 and will always return 1 
upon read 

 

[4:0] CW RWP 

Request window watchdog closed 
window time 
Defined as a multiple of 50 watchdog 
cycles (RWDCFG0.WDCYC). 

WWD close window= (CW[4:0]+1)* 50 
WD cycles 

 

WWDCFG1 [7:0] 

ADDRESS: 0x0A 

BITS FIELD TYPE DESCRIPTION DECODE 

[7:5] RSV R 
Reserved, not used bits shall be 
written as 0 and will always return 1 
upon read 

 

[4:0] OW RWP 

Request window watchdog open 
window time 
Defined as a multiple of 50 watchdog 
cycles (RWDCFG0.WDCYC). 

WWD open window= (OW[4:0]+1)* 50 
WD cycles 

 

RSYSPCFG0 [7:0] 

ADDRESS: 0x0B 

BITS FIELD TYPE DESCRIPTION DECODE 

[7:1] RSV R Reserved  

[0] STBYEN R 

Standby regulator VO_STB enable 
status 
Current configuration of standby 
regulator VO_STB enable. 

0 = Disabled 
1 = Enabled 

 

RSYSPCFG1 [7:0] 

ADDRESS: 0x0C 

BITS FIELD TYPE DESCRIPTION DECODE 

[7:5] SS2DEL R 

Safe state 2 delay status 
Current configuration of safe state 2 
delay applied for transitions from 
NORMAL to INIT, WAKE and SLEEP 
state. 
Bits have different reset class than 
whole register. The Bits are reset 
according to R1) 

000 = no delay; 001 = 10ms; 010 = 50ms; 
011 = 100ms; 
100 = 250ms; 101 = 1250ms; 110 = 
2500ms 

[4] ERRSLPEN R 
ERRIN pin monitor functionality 
enable status while the device is in 
SLEEP 

0 = ERRIN pin monitor is disabled in 
SLEEP Disabled 
1 = ERRIN pin monitor can be active in 
SLEEP depending on ERREN bit 
value 

[3] ERREN R 
ERRIN pin monitor enable status 
Current configuration of ERR pin 
monitor enable. 

0 = Disabled 
1 = Enabled 

[2] ERRRECEN R 

ERRIN pin monitor recovery enable 
status 
Current configuration of ERR pin 
monitor recovery enable. 

0 = Disabled 
1 = Enabled 
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ABIST_CTRL0 [7:0] 

ADDRESS: 0x2C 

BITS FIELD TYPE DESCRIPTION DECODE 

[7:4] STATUS R 

ABIST global error status 
ABIST status information after 
requested operation has been 
performed, information shall only be 
considered valid, once START bit is 
cleared. Bits have different reset 
class than whole register. The Bits 
are reset according to *R1). 

5 = Selected ABIST operation 
performed with no errors 
10 = Selected ABIST operation 
performed with errors, check respective 
SELECT registers 

[3] INT RW 
Safety path selection 
Select whether safe state or interrupt 
related comparator shall be tested. 

0 = safe state related comparators shall 
be tested 
1 = interrupt related comparators shall 
be tested 

[2] SINGLE RW 

ABIST Sequence selection 
Select whether a single comparator 
shall be tested or all comparators in 
predefined sequence 

0 = Predefined sequence 
1 = Single comparator test 

[1] PATH RW 
Full path test selection 
Select the path which should be 
covered by ABIST operation 

0 = Comparator only 
1 = Comparator and corresponding 
deglitching logic, shall be selected 
in case contribution to respective safety 
measure needs to be 
tested 

[0] START RWHC 

Start ABIST operation 
The ABIST operation itself will be 
started. This bit is cleared after 
ABIST operation has been 
performed 

0 = Operation done 
1 = Start operation 

 

ABIST_CTRL1 [7:0] 

ADDRESS: 0x2D 

BITS FIELD TYPE DESCRIPTION DECODE 

[7:2] RSV R Reserved  

[1] 
ABIST_CLK_ 
EN 

RW 
ABIST clock check enable 
Select ABIST clock to check its 
functionality 

0 = Disable 
1 = Enable 

[0] OV_TRIG RW 
Overvoltage trigger for secondary 
internal monitor enable 

0 = Disable 
1 = Enable 

 
 

ABIST_SELECT0 [7:0] 

ADDRESS: 0x2E 

BITS FIELD TYPE DESCRIPTION DECODE 

[7] TRK2OV RWHU 
Select TRK2 OV comparator for 
ABIST operation 

0 = Not selected 
1 = Selected, bit will be cleared upon 
successful ABIST operation on 
comparator, bit will be set in case of 
ABIST fail for this comparator 
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