
Current  

�x One Low-Dropout Regulator (LDO): 
- LDO4: Vout4=1.6-3.5V with 50mV Steps, Up to 

300mA Continuous Output Current 
- High PSRR: 60dB@10kHz, 60dB@100kHz, 

40dB@1MHz 
- Low noise: 30��V rms total integrated noise from 

100Hz to 100kHz 

�x ±2% Output Voltage Accuracy 

�x 2.2MHz Fixed Switching Frequency 

�x Integrated Frequency Dither for EMI Mitigation 

�x Selectable Light-load Operation: FCCM/PSM 

�x Programmable Power Sequencer
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REVISION HISTORY  
Revision 1.0: Released to market. 

DEVICE ORDER INFORMATION 

PART NUMBER 
PACKAGING 

TYPE 
STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 
MSL 

SCT61242Q-xxxxFHAR Tape & Reel 5000 1242Q 20 FCTQFN2.5X3.5-20L 1 

1) “xxxx” is the specific suffix code for different configuration. Contact SCT for details. 

ABSOLUTE MAXIMUM RATINGS 
Over operating free-air temperature unless otherwise noted(1) 

DESCRIPTION MIN MAX UNIT 

VIN -0.3 21(23 in 100ms) V 

SW1 -0.3(-1 in 30ns) 21 V 

BST-SW1 -0.3 6 V 

Others -0.3 6 V 

Operation junction temperature TJ (2) -40 150 °C 

Storage temperature TSTG -65 150 °C 

PIN CONFIGURATION 

17 16181920

GPIO2RESETBSCLSDAVOUT3

86 7 9 10

VOUT2 GPIO1 VCC AGND LDOOUT

2

1

3

5

4

PGND3

SW3

VIN23

SW2

PGND2

15

12

11

13

14

VOUT1

PGND1

SW1

VIN

BST

 
Top View : 20-Lead FCTQFN 2.5mm×3.5mm 

(1) Stresses beyond those listed under Absolute Maximum Rating may cause device permanent damage. The device is not guaranteed to 
function outside of its Recommended Operation Conditions. 

(2) The IC includes thermal shutdown protection to protect the device during overload conditions. Junction temperature will exceed 175°C 
when thermal shutdown protection is active. Continuous operation above the specified maximum operating junction temperature will reduce 
lifetime. 
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PIN FUNCTIONS 

NAME PIN PIN FUNCTION 

PGND3 1 
Power ground  for Buck3 . Should be electrically connected to the system power ground 
plane with the shortest and lowest-impedance connection possible. 

SW3  2 
Buck3 switch node. SW is the output of the internal power switch. Connect to an 
external inductor using a wide PCB trace. 

VIN23 3 
Input supply  voltage  for Buck2 and  Buck3.  VIN23 assumes to connect to the output 
of Buck1. Place a ceramic decoupling capacitor (10uF) from VIN23 to PGND2/3. 

SW2  4 
Buck2 switch node. SW is the output of the internal power switch. Connect to an 
external inductor using a wide PCB trace. 

PGND2 5 
Power ground  for Buck2 . Should be electrically connected to the system power ground 
plane with the shortest and lowest-impedance connection possible. 

VOUT2  6 Feedback for Buck2. Connect VOUT2 pin to the Buck2 output directly. 

GPIO1 7 General Purpose Input/ Output pin1. GPIO1  can be configured as INTB or VMON. 

VCC 8 Internal VCC regulator o utput.  Power supply to the internal control circuit and gate 
drivers. A 1uF decoupling capacitor to ground close to this pin is required. 

AGND  9 
Analog ground. AGND is the reference GND for the internal logic and signal circuit. 
AGND is not internally connected to Power Ground, make sure AGND connected to 
power ground in PCB. 

LDOOUT 10 LDO4 output.  Connect a 4.7uF or higher ceramic capacitor between this pin and ground. 

VOUT1 11 
Feedback for Buck1 and power source for LDO 4. Connect VOUT1 pin to Buck1 
output directly. A decoupling capacitor to ground is recommended to be placed close to 
VOUT1 pin to minimize switching spikes. 

PGND1 12 Power ground  for Buck1 . Should be electrically connected to the system power ground 
plane with the shortest and lowest-impedance connection possible. 

SW1 13 Buck1 switch node. SW is the output of the internal power switch. Connect to an 
external inductor using a wide PCB trace. 

VIN  14 
Input supply for the device and Buck1.  A decoupling capacitor to ground is 
recommended to be placed close to VIN pin to minimize switching spikes. 

BST 15 Bootstrap  capacitor connection pin for Buck1.  Connect a 0.1uF ceramic capacitor 
between this pin and SW1. 

GPIO2 16 General Purpose Input/ Output pin2.  GPIO2 can be configured as SEQOUT, PG, GPO, 
INTB, ERRIN, WDI, SLEEPB or RSTIN. 

RESETB 17 
Reset Output.  High state of this pin indicates all channels work properly and low state 
indicates power rails are not ready or a fault condition. RESETB could be configured as 
either open-drain or push-pull. Float this pin if not used. 

SCL 18 Serial clock line. Connect this pin to ground if not used.  

SDA 19 Serial data line. Open-Drain I/O, connect this pin to a high level via a pull-up resistor. 
Connect this pin to ground if not used. 

VOUT3  20 Feedback for Buck3. Connect VOUT3 pin to the Buck3 output directly. 
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RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted 

PARAMETER DEFINITION MIN MAX UNIT 

VIN VIN input voltage range 3.5 19 V 

VIN23 VIN23 input voltage range 2.7 5.5 V 

VOUT1 HV Buck1 output voltage range 2.7 5 V 

VOUT2 LV Buck2 output voltage range 0.6 2.15 V 

VOUT3 LV Buck3 output voltage range 0.6 2.15 V 

VOUT4 LDO4 output voltage range 1.6 3.5 V 

TJ Operating junction temperature -40 150 °C 

ESD RATINGS 

PARAMETER DEFINITION MIN MAX UNIT 

VESD 
Human Body Model(HBM), per AEC-Q100-002 -2 +2 kV 

Charged Device Model(CDM), per AEC-Q100-011 -1 +1 kV 

THERMAL INFORMATION 

PARAMETER THERMAL METRIC QFN-20L UNIT 

R��JA Junction to ambient thermal resistance(1) 46.25 

°C/W 

�%JT Junction-to-top characterization parameter(1) 2.1 

�%JB Junction-to-board characterization parameter(1) 3.85 

R��JC (top) Junction to case (top) thermal resistance(1) 40.95 

R��JB Junction to board thermal resistance(1) 3.95 

(1) SCT provides R��JA and R��JC numbers only as reference to estimate junction temperatures of the devices. R��JA and R��JC 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 SCT61242Q 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 SCT61242Q. Changing the design or configuration of the PCB board changes the 
efficiency of the heat sink and therefore the actual R��JA and R��JC.  

ELECTRICAL CHARACTERISTICS 
VIN = 10V, TJ = -40°C to 150°C, unless otherwise stated. Typical values are at TJ = 25°C. 

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply  
VIN Input voltage range  3.5  19 V 

VIN_START Input rising threshold to initiate 
power up sequence 

VIN_START[1:0]=00 3 3.2 3.4 V 

VIN_START[1:0]=01 3.8 4 4.2 V 

VIN_START[1:0]=10 4.8 5 5.2 V 

VIN_START[1:0]=11 5.8 6 6.2 V 

VIN_STOP Input falling threshold to initiate 
power down sequence 

VIN_STOP[1:0]=00 2.6 2.8 3 V 

VIN_STOP[1:0]=01 3.3 3.5 3.7 V 

http://www.silicontent.com/
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

VLDO4_DROP Dropout voltage VOUT1=3.3V, VLDO4 set to 
3.3V, ILDO4=300mA 

 120 240 mV 

LLINE_REG4 Line Regulation VOUT1=3V to 5V, VLDO4 set to 
2.7V, ILDO4=100mA  0.02  %/V 

LLOAD_REG4 Load Regulation VOUT1=3.3V, VLDO4 set to 
2.8V, ILDO4=10mA to 300mA  0.1  % 

ILIM_OCP4 Over-current limit VOUT1=3.3V, VLDO4 set to 
2.8V 

320 400 500 mA 

ILIM_SCP4 Short-circuit current limit VOUT1=3.3V, VLDO4=0V 40 70 100 mA 

PSRR(1) Power supply rejection ratio 

VOUT1=3.3V, VLDO4=2.8V, 
CLDO4=4.7uF, ILDO4=100mA, 
@ 10kHz 

 60  dB 

VOUT1=3.3V, VLDO4=2.8V, 
CLDO4=4.7uF, ILDO4=100mA, 
@ 100kHz 

 60  dB 

VOUT1=3.3V, VLDO4=2.8V, 
CLDO4=4.7uF, ILDO4=100mA, 
@ 1MHz 

 40  dB 

NRMS
(1) RMS Noise 

VOUT1=3.3V, VLDO4=2.8V, 
CLDO4=4.7uF, ILDO4=100mA, 
from 10Hz to 100kHz 

 30  ��VRMS 

RDIS4 Output discharge resistance Output disabled  50 100 �Ÿ 

Protection  

VOV_R Output over-voltage rising 
threshold 

 106 108 110 % 

VOV_HYS Output over-voltage hysteresis   2  % 

VUV_F Output under-voltage falling 
threshold  90 92 94 % 

VUV_HYS Output under-voltage hysteresis   2  % 

VDPOV_R Output deep over-voltage 
protection rising threshold 

DEEP_OVP_SEL[1:0]=00  115  % 

DEEP_OVP_SEL[1:0]=01  112  % 

DEEP_OVP_SEL[1:0]=10  110  % 

DEEP_OVP_SEL[1:0]=11  108  % 

VDPOV_HYS Output deep over-voltage 
protection hysteresis   2  % 

VDPUV_F Output deep under-voltage 
protection falling threshold 

DEEP_UVP_SEL[1:0]=00  75  % 

DEEP_UVP_SEL[1:0]=01  80  % 

DEEP_UVP_SEL[1:0]=10  85  % 

DEEP_UVP_SEL[1:0]=11  90  % 

VDPUV_HYS Output deep under-voltage 
protection hysteresis   2  % 

tHICCUP Hiccup time  72 80 88 ms 

TWR Thermal warning rising threshold  140 155 170 °C 

TWR_HYS Thermal warning hysteresis   20  °C 

TSD Thermal shutdown rising threshold  160 175 190 °C 

TSD_HYS Thermal shutdown hysteresis   20  °C 

RESETB 

VOL_RSTB_OD Open-drain output low level 
voltage ISINK=1mA   0.1 V 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

ILKG_RSTB_OD Open-drain output high leakage 
current 

 -1  1 uA 

VOL_RSTB_PP Push-pull output low level voltage ISINK=1mA   0.1 V 

VOH_RSTB_PP Push-pull output high level voltage 
VIO[0]=0 3 3.3 3.6 V 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

tLOW Low period of the SCL clock  500   ns 

tHIGH High period of the SCL clock  260   ns 

tHD_STA Hold time (repeated) START 
condition  260   ns 

tSU_STA Set-up time for a repeated START 
condition 

 260   ns 

tHD_DAT Data hold time  0   ns 

tSU_DAT Data set-up time  50   ns 

tSU_STO Set-up time for STOP condition  260   ns 

tr 
Rise time of both SCL and SDA 
signals    120 ns 

tf 
Fall time of both SCL and SDA 
signals    120 ns 

CB Capacitive load for each bus line    550 pF 

(1) Guaranteed by sample characterization, not tested in production. 
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TYPICAL CHARACTERISTICS 
VIN = 10V, VOUT1 = 3.3V, VOUT2 = 1.8V, VOUT3 = 1.2V, VOUT4 = 2.8V, L1 = 2.2uH, L2 = L3 = 1uH, FCCM, TA = 25°C, 
unless otherwise noted. 

 
Figure 1. Buck1 Efficiency vs. Load Current 

 
Figure 2. Buck1 Load Regulation 

 
Figure 3. Buck2 Efficiency vs. Load Current 

 
Figure 4. Buck2 Load Regulation 

 
Figure 5. Buck3 Efficiency vs. Load Current 

 
Figure 6. Buck3 Load Regulation 

  

40%

50%

60%

70%

80%

90%

100%

0 0.5 1 1.5 2

E
ffi

ci
en

cy
 (

%
)

Output Current (A)

VIN=10V, VOUT1=3.3V

VIN=10V, VOUT1=3.8V

-1.5%

-1.0%

-0.5%

0.0%

0.5%

1.0%

1.5%

0 0.5 1 1.5 2

Lo
ad

 R
eg

ul
at

io
n 

(%
)

Output Current (A)

VOUT1=3.3V

VOUT1=3.8V

40%

50%

60%

70%

80%

90%

100%

0 0.5 1 1.5 2

E
ffi

ci
en

cy
 (

%
)

Output Current (A)

VIN23=3.3V, VOUT2=1.8V

VIN23=3.8V, VOUT2=1.8V

-1.5%

-1.0%

-0.5%

0.0%

0.5%

1.0%

1.5%

0 0.5 1 1.5 2

Lo
ad

 R
eg

ul
at

io
n 

(%
)

Output Current (A)

VIN23=3.3V, VOUT2=1.8V

VIN23=3.8V, VOUT2=1.8V

40%

50%

60%

70%

80%

90%

100%

0 0.5 1 1.5 2

E
ffi

ci
en

cy
 (

%
)

http://www.silicontent.com/


http://www.silicontent.com/


http://www.silicontent.com/


SCT61242Q 
 

 For more information www.silicontent.com    © 2026 Silicon Content Technology Co., Ltd.   All Rights Reserved    13   

Product Folder Links:  SCT61242Q 
 

OPERATION 

Overview  

The SCT61242Q is a highly integrated power management IC (PMIC) optimized for automotive camera system. It 
integrates three high-efficiency synchronous buck converters (HV Buck1, LV Buck2 and LV Buck3) and one high-
PSRR, low noise LDO (LDO4) with OV/UV monitoring and flexible power sequence for all outputs. 

Buck1 has an input voltage range from 3.5 to 19V for connection to Power over Coax (PoC). Buck2 and Buck3 are 
identical and powered from the output of Buck1. All three buck converters can operate in either FCCM or PSM mode 
at light load, with 2.2MHz switching frequency and optional Frequency Spread Spectrum (FSS) function for EMI 
mitigation. LDO4 is a high PSRR, low noise LDO designed for analog power rail with a continuous output current of 
up to 300mA. All output voltages are pre-programmed, which saves external feedback divider and minimizes system 
solution. 

The SCT61242Q is featured with two configurable GPIO pins for flexible system management. GPIO1 can be 
configured to INTB (interrupt output) or VMON (external voltage monitor input). GPIO2 can be configured to 
SEQOUT (sequential output for external enable), PG (power good output), GPO (register-based output), INTB, 
ERRIN (logic input for power cycle), WDI (watchdog input), SLEEPB (sleep mode input) and RSTIN (logic input for 
reset). For instance, GPIO1 could be configured as VMON while GPIO2 configured as SEQOUT, in which case an 
external power rail is used, monitored and controlled. The two GPIO pins supports open-drain output and push-pull 
output of either 1.8V or 3.3V level. Fail-safe feature is also integrated to avoid any unexpected current sinking. 

The SCT61242Q integrated protection features including input under-voltage protection, input over-voltage 
protection, output over-voltage/under-voltage protection, over-current protection and thermal shutdown. 

Operating  State Machine  

The operation state machine of SCT61242Q is shown in Figure 14. The power rail action and system function in 
each state are listed in Table 1. 

Table 1. PMIC Operation in Each State 

State 
Power Rail Function 

Buck1 Buck2 Buck3 LDO4 RESETB I2C Watchdog TSD Register 

IDLE 

OFF OFF OFF OFF 

Hi-Z 
OFF 

OFF 

OFF 
Reset 

LOADOTP 

Low 

\ 

STANDBY 

ON 

ON 

POWERUP 

ON 

ON ON ON NORMAL High ON 

RESET Low OFF 

SLEEP ON/OFF ON/OFF ON/OFF 
High 

OFF 
ON 

RECOVER 
ON ON ON 

ON 
RCVRST 

Low OFF DEEPSAFE 
OFF OFF OFF OFF 

TURNOFF 

IDLE State  

The device enters IDLE state whenever VCC is below VCC UVLO threshold. All functional blocks are disabled and 
all registers are reset. VCC is powered from VIN through internal linear regulator after power-on. The device will 
exit IDLE state and jump to LOADOTP state when VCC reached its rising UVLO threshold. 
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Deep safe event || turn off

IDLE LOAD
OTP

DEEP
SAFE

POWER
UP

NORMALRESET

Any State

STANDBY

SLEEP RCVRSTRECOVER

TURN
OFF

POWEROFF

VCC<UV VCC>UV

OTP load done

VIN > VIN_START
& No deep safe event

Power-up sequence done

Deep safe event || turn off

Deep safe event || turn off

Deep safe event || turn off

Deep safe event 
|| turn off

Deep safe event 
|| turn off

Sleep mode
enter

Sleep mode
exitReset event Reset event

No reset event
& reset time expired

Power-down sequence done

Deep safe
event

Hiccup time expired

No reset event
& reset time expiredPower-up sequence done

 

Figure 14. Operating State Machine and Transitions 

LOADOTP State  

Once the device enters LOADOTP state, OTP data will be loaded into corresponding registers, then STANDBY 
state is entered. 

STANDBY State  

STANDBY state is where the device could be held on to check and wait for all conditions met to power up. To exit 
STANDBY state, VIN shall be higher than VIN_START threshold, output rails shall be discharged and no other critical 
fault like thermal shutdown is triggered. The device will transit to POWERUP state almost immediately if all 
conditions are met when entering STANDBY state. 
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RECOVER State  

RECOVER state is an intermediate state when the device is awakened from SLEEP state. The channels disabled 
in SLEEP state will start up with the turn-on delay time same as in POWERUP state, and other channels will resume 
to FCCM operation. After all outputs are built up successfully, the device will enter NORMAL state. If any reset event 
triggered in RECOVER state, the device goes to RCVRST state. 

RCVRST State  

RCVRST state is an extra reset state to assert RESETB pin with output rails keep starting up in programmed 
sequence. This state aims to allow possible reset events to be triggered for those continuously enabled rails, like 
an output OV/UV. The device will go back to RECOVER state automatically once the hold time expired and the 
reset event discontinued. 

TURNOFF State  

If the device is manually turned off (e.g., writing EN_ALL[0] =0 online), or VIN drops to lower than VIN_STOP threshold 
after start-up, TURNOFF state will be entered. All channels will be shut down with their turn-off delay time 
configuration in register CONFIG_SEQ45 and CONFIG_SEQ23. See Figure 21 for a detailed power down 
sequence. After power down sequence is finished, the device will go back to STANDBY state waiting for reboot. If 
any deep safe event triggered in TURNOFF state, the device transits to DEEPSAFE state. 

DEEPSAFE State  

In DEEPSAFE state, all channels are shut off and RESETB pin is pulled low. Regardless of current state, the device 
can always jump to DEEPSAFE state when any of the deep safe events shown in Table 3 occurs after start-up. All 
power rails are shut down immediately and simultaneously while I2C interface keeps alive in DEEPSAFE state, 
allowing user to communicate with the device and read the status registers to locate the specific fault. The device 
will go back to STANDBY state once the hiccup timer expired and the deep safe event discontinued. 

Table 3. Deep Safe Event 

Category Deep Safe Event Status Bit 

Analog 

Buck1 output is out of deep OVP/UVP range or UV along with OC DEEPOVP1[0], DEEPUVP1[0],  
UV1[0], OC1[0] 

Buck2 output is out of deep OVP/UVP range or UV along with OC DEEPOVP2[0], DEEPUVP2[0],  
UV2[0], OC2[0] 

Buck3 output is out of deep OVP/UVP range or UV along with OC DEEPOVP3[0], DEEPUVP3[0],  
UV3[0], OC3[0] 

LDO4 output is out of deep OVP/UVP range or UV along with OC DEEPOVP4[0], DEEPUVP4[0],  
UV4[0], OC4[0] 

VMON deep OVP/UVP (when VMON_DEEPSAFE_CTRL[0]=0) DEEPOVP5[0], DEEPUVP5[0],  

VIN OVP (when VINOVP_DEEPSAFE_CTRL[0]=0) VIN_OVP[0] 

VCC OVP VCC_OVP[0] 

Thermal shutdown THSD[0] 

Digital ERRIN input high (when GPIO2 configured as ERRIN) ERRIN[0] 
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High Efficiency Regulators  

All three buck converters employ 2.2MHz fixed frequency peak current mode control. Optional Forced Continuous 
Conduction Mode (FCCM) ensures good output performance at light-load, or Pulse Skip Mode (PSM) to provide 
excellent light-load efficiency. HV Buck1 is always the first one to power up, LV Buck2 and LV Buck3 then will start 
up with corresponding turn-on delay time configuration. The soft-start time is fixed at 0.8ms for all three buck 
converters. 

Buck1 is a high-voltage synchronous buck converter directly powered from VIN pin. Buck1 output can be regulated 
at 2.7V to 5V with down to 100mV steps, providing a continuous output current of up to 2A. An external 100nF 
ceramic capacitor between BST and SW1 pins is required to power high-side power MOSFET gate driver, which is 
charged from VCC when low-side power MOSFET is on. Buck1 output is the power supply for other channels. 

Buck2 and Buck3 are two identical low-voltage synchronous buck converter powered by Buck1. Both Buck2 and 
Buck3 output can be regulated at 0.6V to 2.15V with 50mV steps, providing up to 2A continuous output current. To 
further improve the EMI performance, Buck2 and Buck3 will operate in 180° phase shift. 

LDO4 is a high PSRR, low noise LDO designed for analog power rail, also powered from Buck1. LDO4 output can 
be regulated at 1.6V to 3.5V with 50mV steps, providing a continuous output current of up to 300mA. 

All output voltages are pre-programmed without any external feedback divider, and continuously monitored during 
operation. There is a two-stage OV/UV protection strategy. Any output OV/UV condition will trigger a reset event to 
pull RESETB pin low. For worse OV/UV cases, deep over-voltage protection or deep under-voltage protection will 
kick in to shut down all channels, as a deep safe event. 

Deep Over -voltage Protection  

If any output voltage exceeds the deep over-voltage protection threshold configured in DEEP_OVP_SEL[1:0]  
during operation, a deep safe event is triggered and all outputs will be shut down for the hiccup time. In this hiccup 
time, all output rails will be discharged by internal circuit. When the hiccup timer expired and the deep over-voltage 
condition discontinued, the device will start up again with configured power up sequence. 

Deep Under -voltage Protection  

If any output voltage falls below the deep under-voltage protection threshold configured in DEEP_UVP_SEL[1:0]  
during operation, a deep safe event is triggered and all outputs will be shut down for the hiccup time. In this hiccup 
time, all output rails will be discharged by internal circuit. When the hiccup timer expired and the deep under-voltage 
condition discontinued, the device will start up again with configured power up sequence. 

Over Current Protection  

The buck converters implement over current protection with cycle-by-cycle limit for both high-side power MOSFET 
peak current and low-side power MOSFET valley current to avoid inductor current running away during unexpected 
overload or output short-circuit. When the converter is not able to provide enough output current to meet loading 
requirement with the inductor current already clamped at the over current limit, the output voltage drops below the 
regulation target. If the peak current limit is kicked for continuous 32 times and the output voltage is below its UV 
threshold, the converter will stop switching and the device will transit to DEEPSAFE state. After a hiccup time, the 
device will try to restart again, but transit to DEEPSAFE state again if over-load condition not removed. The hiccup 
protection mode greatly reduces the average short-circuit current to alleviate thermal issues and protect the device. 
Once over-load condition removed, the device would recover to normal operation in NORMAL state. 

For LDO4, if the load current is higher than its current limit, the output voltage will start to drop and the input current 
will be clamped at the current limit. Then the output under-voltage or deep under-voltage protection would be 
triggered if the over-load condition continued. 

Thermal Shutdown  

The thermal shutdown protects the device from damage during excessive heat and power dissipation conditions. 
Once the junction temperature exceeds 155°C, the status bit THWR[0]  will be set as a high temperature warning 
flag while the device keeps in normal operation. If the junction temperature continues to rise and exceeds 175°C, 
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thermal shutdown as a deep safe event will be triggered and the status bit THSD[0]  will be set. The device will shut 
down all channels immediately and transit to DEEPSAFE state. After the hiccup timer expired, the device will try to 
restart if the over-temperature condition discontinued.  

Status Bits  

The SCT61242Q provides 6 status registers, STATUS1~6, to record all kinds of warnings, errors or faults during 
operation. Once being set, these status bits will not be reset until VCC under-voltage (e.g., VIN power off), or 
manually writing ‘1’ to clear corresponding status bit via I2C. When GPIO2 is configured as INTB, any status bits 
being set will pull INTB low as an indicator to notify other devices. INTB level keeps latched after pulled low and 
only reset to high until all status bits are cleared. Some fault conditions could be masked for INTB through register 
CTRL_FLTMAP2 . 

Frequency Spread Spectrum  

To meet CISPR and automotive EMI compliance, the SCT61242Q implements optional Frequency Spread 
Spectrum (FSS) function. The FSS circuitry shifts the 2.2MHz switching frequency in ±4/±8% 
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Table 4. GPIO Configuration 

Pin I/O Function Description 

GPIO1 

Input VMON 

External voltage monitor input. VMON can be used to monitor the external 
regulator output voltage with configurable activation timing. Any VMON OV/UV 
condition will trigger a reset event and 
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Figure 15. Simple Watchdog Operation and Timing 

In QA watchdog mode, watchdog is fed by writing specific value to register WD_KEY and the operation is similar to 
simple watchdog mode. Once the device enters NORMAL state, the watchdog will be activated starting by close 
window and followed by open window, with extension cycles configured by WD_1UD[0] . The duration of close 
window and open window in each cycle could be configured by WD_TCLOSE[3:0]  and WD_TOPEN[3:0] , and 
watchdog shall be fed only within open window. The correct value written to register WD_KEY shall be the same 
as the current value in WD_KEY, which can also be calculated with the previous value in WD_KEY by a LFSR 
polynomial of x8 + x6 + x5 + x4 + 1. A correct watchdog feed action will restart the whole window cycle immediately. 
If an incorrect value is written, status bit WD_LFSR[0]  will be set, the watchdog error counter will be incremented 
and the window cycle will also be refreshed. If watchdog fed during close window, status bit WD_UV[0]  will be set, 
the watchdog error counter will be incremented and the window cycle will be refreshed. Any feed action during the 
first close window after NORMAL state entered will be blanked. If watchdog not fed before open window expired, 
status bit WD_EXP[0]  will be set, the watchdog error counter will be incremented and the window cycle will be 
refreshed. When watchdog error counter reaches the times configured in WD_FAIL_CNT[ 1:0], a reset event will 
be triggered and status bit WD_ERR[0]  will be set. The device transits to RESET state and goes back to NORMAL 
state after a hold time. The watchdog error counter is reset and watchdog window cycle is initiated when transiting 
from RESET back to NORMAL state. 
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I2C Interface  

The SCT61242Q integrates a two-wire serial interface for bidirectional communications between the device and the 
master through the bus. The I2C protocol defines two bus lines, the serial data line (SDA) and the serial clock line 
(SCL). The SCT61242Q is assigned with a unique chip address 0x38 by default and operates as a slaver. The 
master drives the SCL line and transfer bidirectional data through SDA line. Both the SCL and the SDA lines need 
a pull-up resistor connected to bus voltage since high state is the default state when bus is idle. The SCT61242Q 
supports Standard mode (up to 100kHz), Fast-mode (up to 400kHz) and Fast-mode Plus (up to 1MHz). The internal 
filtering ignores spikes and noises on the bus line to preserve data integrity. The maximum capacitive load for each 
bus line is given in Electrical Characteristic thus the number of Interfaces is limited. 

Data Validity  

The data on the SDA line must be stable during the high period of the clock. The high or low state of the data line 
can only change when the clock signal on the SCL line is low. 

SCL

SDA

data 
change 
allowed

http://www.silicontent.com/


SCT61242Q 
 

 For more information www.silicontent.com    © 2026 Silicon Content Technology Co., Ltd.   All Rights Reserved    23   

Product Folder Links:  SCT61242Q 
 

Packet Error Checking (PEC)  

The SCT61242Q supports optional packet error checking (PEC) byte during the I2C communication. PEC can 
significantly increase fault coverage on the I2C interface. The PEC byte is implemented through CRC-8 polynomial 
of x8 + x2 + x +1. The PEC byte does not take ACK, NACK, START, STOP, Repeated START bits into calculation. 
The PEC byte is calculated with the register address and data byte over the entire message from the first START 
condition. Note that the slave address is not involved in the calculation both in write and read command. When PEC 
is enabled, the device will reject the write command if the master send an incorrect PEC byte. When in read mode 
with PEC enabled, the master should acknowledge the data byte thus then the device will send the PEC byte. PEC 
function can be enabled or disabled by PEC_EN[0]. 

Write Data Format  

A write to the device includes transmission of the following: 
�x START condition  
�x Slave address with the write bit set to 0  
�x 1 byte of data to register address  
�x 1 byte of data to the command register  
�x STOP condition 

Read Data Format  

A read from the device includes the following: 
�x Transmission of a START condition  
�x Slave address with the write bit set to 0  
�x 1 byte of data to register address  
�x Restart condition  
�x Slave address with read bit set to 1  
�x 1 byte of data to the command register  
�x STOP condition 

Figure 19 illustrates the proper format for one frame. 

S
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Figure 19. Transmission Data Format 
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Figure 20. Power Up Sequence 
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Figure 21. Power Down Sequence 
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APPLICATION INFORMATION 

Typical  Application  

SCT61242Q
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Table 6. Recommended BOM for Typical Application 

Output Rail  Switching Frequency  Inductor  Output Capacitor  

Buck1 2.2MHz 2.2uH 10uF or 22uF 

Buck2 2.2MHz 1uH 10uF or 22uF 

Buck3 2.2MHz 1uH 10uF or 22uF 

LDO4 - - 4.7uF 
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Application Waveforms  

VIN = 10V, VOUT1 = 3.3V, VOUT2 = 1.8V, VOUT3 = 1.2V, VOUT4 = 2.8V, L1 = 2.2uH, L2 = L3 = 1uH, FCCM, TA = 25°C, 
unless otherwise noted. 

 
Figure 24. Power Up Sequence 

 
Figure 25. Power Down Sequence 

 
Figure 26. Buck1 Steady State, Load=1A 

 
Figure 27. Buck2 Steady State, Load=1A 

 
Figure 28. Buck3 Steady State, Load=