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SCT2A26Q
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6V-100V Vin High Efficiency Asynchronous
Step-down DCDC Converter

FEATURES

e Qualified for Automotive Applications

e AEC-Q100 Qualified
- Device Temperature Grade 1: -40°C to 125°C
Ambient Operating Temperature Range

e Wide Input Range: 6V-100V

e Maximum Output Voltage: 30V

e 2A Continuous Output Current

e Integrated 500mQ High-Side Power MOSFET
e 140uA Quiescent Current

e 1.2V £2% Feedback Reference Voltage

e 4ms Internal Soft-start Time

* Fixed Switching Frequency at 380kHz

e COT Control Mode with Integrated Loop
Compensation

e Precision Enable Threshold for Programmable
Input Voltage Under-Voltage Lock Out Protection
(UVLO) Threshold and Hysteresis

e Cycle-by-Cycle Current Limiting

* Over-Voltage Protection

e Over-Temperature Protection

e Available in an ESOP-8L Package

APPLICATIONS

e Automotive Battery Management System (BMS)
e Automotive 48V mild hybrid ECU bias supplies
* Automotive HVAC compressors and PTC heaters

DESCRIPTION

The SCT2A26Q is an asynchronous buck converter
with wide input voltage ranging from 6V to 100V which
accommodates a variety of step-down applications,
making it ideal for automotive, industry, and lighting
applications. The SCT2A26Q integrates an 500mQ
high-side MOSFET and the switching frequency is fixed
at 380kHz.

The SCT2A26Q, adopting the constant-on time (COT)
mode control with integrated loop compensation
greatly simplifies the converter off-chip configuration.

The SCT2A26Q features Pulse Frequency Modulation
(PFM) mode at light load with typical 140uA low
quiescent current, which enables the converter to
achieve the high-power efficiency during light-load or
no-load conditions.

The SCT2A26Q offers cycle-by-cycle current limit,
thermal shutdown protection, output over-voltage
protection and input voltage under-voltage protection.
The device is available in an 8-pin thermally enhanced
ESOP-8L package.

TYPICAL APPLICATION
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REVISION HISTORY

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

Revision 1.0: Release to production.

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING STANDARD PACKAGE PINS PACKAGE MSL
DEVICE TYPE PACK QTY MARKING DESCRIPTION
SCT2A26QSTER Tape & Reel 4000 2A26Q 8 ESOP-8L 3
ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION
Over operating free-air temperature unless otherwise noted @
DESCRIPTION MIN MAX | UNIT
NCLCIJ: ———__ | s T 1SW
|
VIN @ -0.3 105 \Y I I
VINCT]2 | I 7 TJBST
BST -0.3 111 \% | GND 1
I |
SW -1 105 v ENCLY3 | 9 : 6 11TM
|
SW (<20ns) @ -5 105 \% Ll
NCLI {4 s T1FB
BST-SW -0.3 6 \Y
FB, ™ 03 6 v Figure 1. 8-Lead Plastic E-SOP
EN® -0.3 6.5 \Y
Operating junction temperature T; ® -40 150 °C
Storage temperature TSTG -65 150 °C

(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 max VIN transient voltage is guaranteed by design and verified on bench.

(3) This applies to the ringing voltage generated by itself, not externally applied voltage.

(4) This parameter is a theoretical design value, and a Zener diode is installed inside the pin for protection.

(5) The IC includes over temperature protection to protect the device during overload conditions. Junction temperature will exceed 150°C
when over temperature protection is active. Continuous function above the specified maximum operating junction temperature will reduce

lifetime.

PIN FUNCTIONS

NAME NO. PIN FUNCTION

NC 1 Not Connection.

VIN > Input supp!y voltf'ige. Connect a local bypas_s capacitor from VIN pin to GND pin. I_Dath
from VIN pin to high frequency bypass capacitor and GND must be as short as possible.
Enable pin to the regulator with internal pull-up current source. Pull below 1.22V to

EN 3 . .
disable the converter. Floating to enable the converter.

NC 4 Not Connection.
Inverting input of the comparator. The tap of external feedback resistor divider from the

FB 5 output to GND sets the output voltage. The device regulates FB voltage to the internal
reference value of 1.2V typical.

™ 6 Test mode pin for factory use only. Connect TM to ground or leave floating.
Power supply bias for high-side power MOSFET gate driver. Connect a 0.1uF capacitor

BST 7 from BST pin to SW pin. Bootstrap capacitor is charged when charging low-side
MOSFET is on, or SW voltage is low.
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SW 8 Regulator switching output. Connect SW to an external power inductor.

GND 9 Ground.
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ELECTRICAL CHARACTERISTICS
Vin=48V, Ty=-40°C~125°C, typical value is tested under 25°C.

SYMBOL | PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Power Supply
Vin Operating input voltage 6 100 \%
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TYPICAL CHARACTERISTICS
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Figure 2. Efficiency vs Load Current, Vout=12V Figure 3. Efficiency vs Load Current, Vout=5V
Figure 4. Load Regulation, Vout=12V Figure 5. Load Regulation, Vout=5V
Figure 6. Line Regulation, Vout=12V Figure 7. Switching Frequency vs Vin, Vout=12V
For more information www.silicontent.com © 2026 Silicon Content Technology Co., Ltd. All Rights Reserved 5

Product Folder Links: SCT2A26Q


http://www.silicontent.com/

SCT2A26Q

FUNCTIONAL BLOCK DIAGRAM
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Figure 8. Functional Block Diagram
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OPERATION

Overview

The SCT2A26Q is a 6V-100V input, 4A peak current limit, Step-down DCDC converter with built-in 500mQ high-
side power MOSFET. It implements constant on time control to regulate output voltage, providing excellent line and
load transient response, and internal error amplifier integrated improve the line and load regulation.

The SCT2A26Q features an internal 4ms soft-start time to avoid large inrush current and output voltage overshoot
during startup. The switching frequency is fixed at 380KHz. The device also supports monolithic startup with pre-
biased output condition.

The SCT2A26Q has a default input start-up voltage of 5.2V with 440mV hysteresis. The EN pin has a precision
threshold that can be used to adjust the input voltage lockout thresholds with two external resistors to meet accurate
higher UVLO system requirements. Floating EN pin enables the device with the internal pull-up current to the pin.

The SCT2A26Q full protection features include the VIN input under-voltage lockout, the output over-voltage
protection, over current protection with cycle-by-cycle current limit, output hard short protection and thermal
shutdown protection.

Constant On-Time Mode Control

The SCT2A26Q employs constant on-time (COT) Mode control providing fast transient with pseudo fixed switching
frequency. At the beginning of each switching cycle, since the feedback voltage (VFB) is lower than the internal
reference voltage (Vrer), the high-side MOSFET (Q1) is turned on during one on-time and the inductor current rises
to charge up the output voltage. The on-time is determined by the input voltage and output voltage. After the on-
time, the high-side MOSFET (Q1) turns off. The inductor current drops and the output capacitors are discharged.
When the output voltage decreases and the Vrs decreased below the Vrer or SS, the Q1 turns on again after
another dead time duration. This repeats on cycle-by-cycle.

The SCT2A26Q works with an internal compensation, so customer could use the device easily. Feedforward cap
Cf is necessary to provide flexibility for optimizing the loop stability and transient response.

Enable and Under Voltage Lockout Threshold

The SCT2A260Q is enabled when the VIN pin voltage rises above 5.2V and the EN pin voltage exceeds the enable
threshold of 1.25V. The device is disabled when the VIN pin voltage falls below 4.76V or when the EN pin voltage
is below 1.22V. Internal pull up current source to EN pin allows the device enable when EN pin floats.

There is a Zener diode inside the EN pin. When the voltage of the EN pin is higher than 6.2V/(typical), the Zener
diode conducts to clamp the voltage. To protect the Zener diode, the current flowing through it cannot exceed 200uA.

For a higher system UVLO threshold, connect an external resistor divider (R3 and R4) shown in Figure 9 from VIN
to EN. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 respectively.

3+ 4
- - T @) VIN
I Iy
L 0.3uA 1.8uA
=2 3 @) R3 3
Where: EN[T] l
VIN_rise: Vin rise threshold to enable the device | L 1.25;>D—'—EN
VIN_hys: Vin hysteresis threshold R‘j
I1>=1.8uA —
Ven_1=1.25V

Figure 9. System UVLO by enable divide
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Output Voltage

The SCT2A26Q regulates the internal reference voltage at 1.2V with 2% tolerance over the operating temperature
and voltage range. The output voltage is set by a resistor divider from the output node to the FB pin. It is
recommended to use 1% tolerance or better resistors. Use Equation 3 to calculate resistance of resistor dividers.
To improve efficiency at light loads, larger value resistors are recommended. However, if the values are too high,
the regulator will be more susceptible to noise affecting output voltage accuracy.

—(—-1 @)

Where:
. Rrs_top is the resistor connecting the output to the FB pin.

. Rrs_port is the resistor connecting the FB pin to the ground.

Internal Soft-Start

The SCT2A26Q integrates an internal soft-start circuit that ramps the reference voltage from zero volts to 1.2V
reference voltage in 4ms. If the EN pin is pulled below 1.22V, switching stops and the internal soft-start resetsr
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Thermal Shutdown

The SCT2A26Q protects the device from the damage during excessive heat and power dissipation conditions. Once
the junction temperature egh
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APPLICATION INFORMATION

Typical application

L1 68uH

™M

VOUT:12V IOUT: 2A

O

[ NC SwW '
I 44Cé_Lo 1C|§_L C _LC3 D1 J_
o - T - T VINI SCT IBST 0.1uF 100V/5A  C4 Re | cs
Vin=24~100V I 2A26Q | 44uF S 2nk 150pF
ON/OFF | | —
[ o—fN| GND | py|— =
L —|—4
NC FB AN
R3 > R1
J__ 5K 30K
Figure 10. SCT2A26Q Design Example, 12V Output
Design Parameters
Design Parameters Example Value
Input Voltage 48V Normal 24V to 100V
Output Voltage 12v
Maximum Output Current 2A
Switching Frequency 380 KHz
Output voltage ripple (peak to peak) 15mV

Transient Response 0.2A to 1.8A load step

AVout =100mV

Transient Response 0.75A to 1.25A load step

AVout = 50mV
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Output Voltage

The output voltage is set by an external resistor divider

R1 and R2 in typical application schematic.
Recommended R1 resistance is 30KQ. Use equation 5
to calculate R2.

2=(C—-1 )

where:

* Vrer is the feedback reference voltage of 1.2V

Table 1. R1, RzValue for Common Output Voltage

(Room Temperature)
Vout R2 R1
5V 95 KQ 30 KQ
12V 271 KQ 30 KQ
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e Lis the inductance of inductor
« fswis the switching frequency
e Vour is the output voltage

e Vwis the input voltage

Since the inductor-current ripple increases with the input voltage, so the maximum input voltage in application is
always used to calculate the minimum inductance required. Use Equation 9 to calculate the inductance value.

= a- ) (9)
( ) ( )

e Lwm is the minimum inductance required
* fswis the switching frequency

e Vour is the output voltage

e  Vinmay iS the maximum input voltage

¢ lout(max is the maximum DC load current
¢ LIRis coefficient of ILpp to lout

The total current flowing through the inductor is the inductor ripple current plus the output current. When selecting
an inductor, choose its rated current especially the saturation current larger than its peak operation current and
RMS current also not be exceeded. Therefore, the peak switching current of inductor, ILreak and ILrvs can be
calculated as in equation 10 and equation 11.

= +— (10)

1
- \/( )2 + - ( )2 (11)

e lpeak is the inductor peak current

e louris the DC load current

e Ipp is the inductor peak-to-peak current
e Iirws is the inductor RMS current

In overloading or load transient conditions, the inductor peak current can increase up to the switch current limit of
the device which is typically 4A. The most conservative approach is to choose an inductor with a saturation current
rating greater than 4A. Because of the maximum Ium limited by device, the maximum output current that the
SCT2A26Q can deliver also depends on the inductor current ripple. Thus, the maximum desired output current also
affects the selection of inductance. The smaller inductor results in larger inductor current ripple leading to a lower
maximum output current.

Diode Selection

The SCT2A26Q requires an external catch diode between the SW pin and GND. The selected diode must have a
reverse voltage rating equal to or greater than VIN (max). The peak current rating of the diode must be greater than
the maximum inductor current. Schottky diodes are typically a good choice for the catch diode due to their low
forward voltage. The lower the forward voltage of the diode, the higher the efficiency of the regulator.

Typically, diodes with higher voltage and current ratings have higher forward voltages. A diode with a minimum of
100-V reverse voltage is preferred to allow input voltage transients up to the rated voltage of the SCT2A26Q.

For the example design, the SS510 Schottky diode is selected for its lower forward voltage and good thermal
characteristics compared to smaller devices. The typical forward voltage of the SS510 is 0.6V at 2A.
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The diode must also be selected with an appropriate power rating. The diode conducts the output current during
the off-time of the internal power switch. The off-time of the internal switch is a function of the maximum input
voltage, the output voltage, and the switching frequency. The output current during the off-time is multiplied by the
forward voltage of the diode to calculate the instantaneous conduction losses of the diode. At higher switching
frequencies, the ac losses of the diode need to be taken into account. The ac losses of the diode are due to the
charging and discharging of the junction capacitance and reverse recovery charge. Equation 12 is used to calculate
the total power dissipation, including conduction losses and ac losses of the diode.

The SS510 diode has a junction capacitance of 300pF. Using Equation 12, the total loss in the diode at the maximum
input voltage is 1.6W.

If the power supply spends a significant amount of time at light load currents or in sleep mode, consider using a
diode which has a low leakage current and slightly higher forward voltage drop.

( - ) x x x x( + )? (12)
2

Input Capacitor Selection

s C-I' For more information www.silicontent.com © 2026 Silicon Content Technology Co., Ltd. All Rights Reserved 13
Product Folder Links: SCT2A26Q


http://www.silicontent.com/

SCT2A26Q

Output Capacitor Selection

The selection of output capacitor will affect output voltage ripple in steady state and load transient performance.

The output ripple is essentially composed of two parts. One is caused by the inductor current ripple going through
the Equivalent Series Resistance ESR of the output capacitors and the other is caused by the inductor current ripple
charging and discharging the output capacitors. To achieve small output voltage ripple, choose a low-ESR output
capacitor like ceramic capacitor. For ceramic capacitors, the capacitance dominates the output ripple. For
simplification, the output voltage ripple can be estimated by Equation 16 desired.

AVoyt = 8 > ( ) (16)

Where:
e AVyyris the output voltage ripple
« fswis the switching frequency
e Lis the inductance of inductor
e Cour is the output capacitance
e Vour is the output voltage
e Vnis the input voltage

Due to capacitor's degrading under DC bias, the bias voltage can significantly reduce capacitance. Ceramic
capacitors can lose most of their capacitance at rated voltage. Therefore, leave margin on the voltage rating to
ensure adequate effective capacitance. Typically, two 22uF ceramic output capacitors work for most applications.

Table 2 lists typical values of external components for some standard output voltages.

Table 2: Component List with Typical Output Voltage BOM list

Vout L1 CouTt R2 R1 C5

S5V 33uH 2*22uF 95K 30K 68pF
12v 68uH 2*22uF 271K 30K 150pF
24V 100uH 2*22uF 191k 10K 150pF
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Application Waveforms

Vin=48V, Vout=12V, unless otherwise noted
TekfEl: [ I : 1
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Figure 12. Power up (lload=2A)
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w0y u @ i w L 8B 8 mar 9]
Figure 14. EN toggle (lload=2A) Figure 15. EN toggle (lload=10mA)
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200V 2.00A By 10M A 6.00Y & 2 € 2004 B
Figure 16. Over Current Protection Figure 17. Over Current Release
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Application Waveforms (Continued)

Vin=48V, Vout=12V, unless otherwise noted

Tek{glk | I : 1 TekElk I : 1
Bl N PRI P P B '
;o
" [ - T E g % ] [ S P
Figure 18. Load Transient (0.2A-1.8A, 1.6A/us) Figure 19. Load Transient (0.75A-1.25A, 1.6A/us)
Tek ik I : : : —1 Tek 4%

2.00ms
200mé % J\i@30.00 %

SOOMPR /% ra
10M & 24.0V & 200v

Figure 20. Output Ripple (lload=0A)
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Figure 22. Output Ripple (lload=2A)
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Figure 21. Output Ripple (lload=0.1A)

Figure 23. Thermal, 48VIN, 12Vout, 2A
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Layout Guideline

Proper PCB layout is a critical for SCT2A26Q’s stable and efficient operation. The traces conducting fast switching
currents or voltages are easy to interact with stray inductance and parasitic capacitance to generate noise and
degrade performance. For better results, follow these guidelines as below:

1. Power grounding scheme is very critical because of carrying power, thermal, and glitch/bouncing noise
associated with clock frequency. The thumb of rule is to make ground trace lowest impendence and power are
distributed evenly on PCB. Sufficiently placing ground area will optimize thermal and not causing overheat area.

2. Place a low ESR ceramic capacitor as close to VIN pin and the ground as possible to reduce parasitic effect.

3. For operation at full rated load, the top side ground area must provide adequate heat dissipating area. Make
sure top switching loop with power have lower impendence of grounding.

4. The bottom layer is a large ground plane connected to the ground plane on top layer by vias. The power pad
should be connected to bottom PCB ground planes using multiple vias directly under the IC.
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PACKAGE INFORMATION
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TAPE AND REEL INFORMATION
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NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee the third
party Intellectual Property rights are not infringed upon when integrating Silicon Content Technology (SCT) products into any
application. SCT will not assume any legal responsibility for any said applications.
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