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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. 

Revision 1.1: Update DEVICE ORDER INFORMATION. 

DEVICE ORDER INFORMATION  
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SCT2653STER Tape & Reel 4000 2653 8 ESOP-8 

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

PIN CONFIGURATION 
 

'(6&5,37,21 0,1 0$; 81,7 
 

SW

GND

1

2

3

4 5

6

7

8BOOT

VIN

EN

SS

COMP

FB

Thermal
Pad

 
)LJXUH������/HDG�3ODVWLF�(623 

 

VIN, EN -0.3 65 V 

BOOT -0.3 71 V 

SW -1 65 V 

BOOT-SW -0.3 6 V 

COMP, FB, SS -0.3 6 V 

Operating junction temperature TJ(2) -40 150 ÁC 

Storage temperature TSTG -65 150 ÁC 

(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 over temperature protection to protect the device during overload conditions. Junction temperature will exceed 150ÁC 
when over temperature protection is active. Continuous operation above the specified maximum operating junction temperature will 
reduce lifetime.  

PIN FUNCTIONS 

1$0( 12� 3,1�)81&7,21 

BOOT 1 
Power supply bias for high-side power MOSFET gate driver. Connect a 0.1uF capacitor 

http://www.silicontent.com/


6&7���� 

 

For more information www.silicontent.com    É 2024  Silicon Content Technology Co., Ltd.   All Rights Reserved        3     

Product Folder Links:  SCT2653  

Thermal 
Pad 

9 
Heat dissipation path of die. Electrically connection to GND pin. Must be connected to 
ground plane on PCB for proper operation and optimized thermal performance.  

RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted 

3$5$0(7(5 '(),1,7,21 0,1 0$; 81,7 

VIN Input voltage range 4.5 60 V 

VOUT Output voltage range 0.8 57 V 

TJ Operating junction temperature -40 150 ÁC 

ESD RATINGS 

3$5$0(7(5 '(),1,7,21 0,1 0$; 81,7 

VESD 

Human Body Model (HBM), per ANSI-JEDEC-JS-001-
2014 specification, all pins(1) 

-3 +3 kV 

Charged Device Model (CDM), per ANSI-JEDEC-JS-002-
2014 specification, all pins
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ELECTRICAL CHARACTERISTICS 
VIN=24V, TJ=-40ÁC~125ÁC, typical value is tested under 25ÁC.  

6<0%2/ 3$5$0(7(5 7(67�&21',7,21 0,1 7<3 0$; 81,7 

3RZHU�6XSSO\ 

VIN Operating input voltage  4.5  60 V 

VIN_UVLO 
Input UVLO Threshold VIN rising  4.2 4.4 V 

Hysteresis   320  mV 

ISHDN Shutdown current from VIN pin EN=0, no load  2 5 ɛA 

IQ Quiescent current from VIN pin 
EN floating, no load, non- 
switching, BOOT-SW=5V 

 175  ɛA 

3RZHU�026)(7V 

RDSON_H High-side MOSFET on-resistance VBOOT-VSW=5V  80  mÝ 

5HIHUHQFH�DQG�&RQWURO�/RRS 

VREF Reference voltage of FB  0.792 0.8 0.808 V 
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TYPICAL CHARACTERISTICS 

 
Figure 2. Efficiency VS Load Current, Vout=5V 

 
Figure 3. Efficiency VS Load Current, Vin=24V 

 

Figure 4. Load Regulation, Vin=24V, Vout=5V 

 

Figure 5. Line Regulation, Vout=5V, Iout=2.5A 

 

Figure 6. Current Limit VS Temperature 

 

Figure 7. Switching Frequency VS Temperature 
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FUNCTIONAL BLOCK DIAGRAM 
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considerable long time. The voltage at bootstrap capacitor is insufficient to drive high-side MOSFET fully on. When 
the voltage across bootstrap capacitor drops below 2.29V, BOOT UVLO occurs. The converter forces turning on an 
integrated low-side MOSFET periodically to refresh the voltage of bootstrap capacitor to guarantee the converterôs 
operation over a wide duty range. 

During the condition of ultra-low voltage difference from the input to the output, SCT2653 
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RDS(on): Integrated high side FET on resistance 

Tmin_ON: Controllable minimum on time 

fDIV: Frequency divide equals (1,2,4 or 8) 

2YHU�YROWDJH�3URWHFWLRQ 

The SCT2653 implements the Over-voltage Protection OVP circuitry to minimize output voltage overshoot during 
load transient, recovering from output fault condition or light load transient. The overvoltage comparator in OVP 
circuit compares the FB pin voltage to the internal reference voltage. When FB voltage exceeds 110% of internal 
0.8V reference voltage, the high-
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APPLICATION INFORMATION 

7\SLFDO�$SSOLFDWLRQ 
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SCT2653

VIN=5.9V~60V

L 1 

5.5uH

C3

4.7uF

C4

4.7uF

C5

0.1uF

C8

47uF
C9

47uF

R3

33.2K

C7
3.3nF

R4

53.6K

R5
10.2K

C12

0.1uF
VOUT=5V  IOUT=5A

C2

4.7uF

C13
Optional

C6
Optional

C1

4.7uF

C10

47uF

C11

47uF

R1

R2

75K

D1

309K

10nF
C14

 

)LJXUH�����6&7�����'HVLJQ�([DPSOH���9�2XWSXW�ZLWK�3URJUDPPDEOH�89/2 

'HVLJQ�3DUDPHWHUV 

'HVLJQ�3DUDPHWHUV ([DPSOH�9DOXH 

Input Voltage 24V Normal 5.9V to 60V 

Output Voltage 5V 

Maximum Output Current 5A 

Switching Frequency 570 KHz 

Output voltage ripple (peak to peak) 3.16mV 

Transient Response 1.25A to 3.75A load step æVout = 452mV 

Start Input Voltage (rising VIN) 5.9V 

Stop Input Voltage (falling VIN) 4.5V 
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2XWSXW�9ROWDJH 
 
The output voltage is set by an external resistor divider 
R4 and R5 in typical application schematic. 
Recommended R5 resistance is 10.2Kɋ. Use Equation 
6 to calculate R4. 

 

𝑅4 = (
𝑉𝑂𝑈𝑇

𝑉𝑅𝐸𝐹

− 1) ∗ 𝑅5 (6) 

where: 

• VREF is the feedback reference voltage, typical 
0.8V 

 

Table 1. R4, R5 Value for Common Output Voltage 

(Room Temperature) 

9287 5� 5� 

3.3 V 31.6 Kɋ 10.2 Kɋ 

5 V 53.6 Kɋ 10.2
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f𝑍2 =
1

2𝜋 ∗ 𝐶𝑂𝑈𝑇 ∗ 𝐸𝑆𝑅
 (23) 

In this case, a third pole set by the optional compensation capacitor C6 and the compensation resistor R3 is used 
to compensates the effect of the ESR zero. This pole is calculated by Equation 24. 

f𝑃3 =
1

2𝜋 ∗ 𝐶6 ∗ 𝑅3

 (24) 

The crossover frequency of converter is shown in Equation 25. 

f𝐶 =
𝑉𝐹𝐵

𝑉𝑂𝑈𝑇

∗
𝐺𝐸𝐴 ∗ 𝐺𝐼𝑆𝑁𝑆 ∗ 𝑅3

2𝜋 ∗ 𝐶𝑂𝑈𝑇

 (25) 

The system crossover frequency, where the feedback loop has unity gain, is important. A lower crossover frequency 
results in slower line and load transient response. A higher crossover frequency could cause the system unstable. 
A recommended rule of thumb is to set the crossover frequency to be approximately 1/10 of switching frequency.  

The following steps can be followed to calculate the external compensation components. Calculate the 
compensation resistor R3 with Equation 26 once crossover frequency is selected. 

𝑅3 =
𝑉𝑂𝑈𝑇

𝑉𝐹𝐵

∗
2𝜋 ∗ 𝐶𝑂𝑈𝑇 ∗ 𝑓𝐶

𝐺𝐸𝐴 ∗ 𝐺𝐼𝑆𝑁𝑆

 (26) 

Then calculate C7 by placing a compensation zero at or before the output stage pole. 

𝐶7 =
𝑅𝐿𝑂𝐴𝐷 ∗ 𝐶𝑂𝑈𝑇

𝑅3

 (27) 

Determine if the optional compensation capacitor C6 is required. Generally, it is required if the ESR zero fZ2 is located 
less than half of the switching frequency. Then fp3 can be used to cancel fz2. C6 can be calculated with Equation 28. 

𝐶6 =
𝐶𝑂𝑈𝑇 × 𝐸𝑆𝑅

𝑅3

 (28) 

Table 2 lists typical values of compensation components for some standard output voltages with various output 
ceramic capacitors and inductors. The values of the compensation components have been optimized for fast 
transient responses and good stability. For the conditions do not list in Table 2, customers can use Equation 26-
Equation 28 to optimize the compensation components.  

7DEOH����&RPSHQVDWLRQ�9QWV��
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$SSOLFDWLRQ�:DYHIRUPV 
VIN=24V, VOUT=5V, unless otherwise noted 

 

 
Figure 11. Power up (ILOAD=5A) 

 
Figure 12. Power down (II
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/D\RXW�*XLGHOLQH 

Proper PCB layout is a critical for SCT2653ôs 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. Freewheeling diode should be place as close to SW pin and the ground as possible to reduce parasitic effect. 

4. 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.  

5. 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.  The center thermal 
pad should always be soldered to the board for mechanical strength and reliability, using multiple thermal vias 
underneath the thermal pad. Improper soldering thermal pad to ground plate on PCB will cause SW higher ringing 
and overshoot besides downgrading thermal performance. it is recommended 10mil diameter drill holes of thermal 
vias, but a smaller via offers less risk of solder volume loss. On applications where solder volume loss thru the vias 
is of concern, plugging or tenting can be used to achieve a repeatable process. 

6. Output inductor and freewheeling diode should be placed close to the SW pin. The switching area of the PCB 
conductor minimized to prevent excessive capacitive coupling. 

7. UVLO adjust resistors and SS capacitor, loop compensation and feedback components should connect to small 
signal ground which must return to the GND pin without any interleaving with power ground. 

8. Route BOOT capacitor trace on the other layer than top layer to provide wide path for topside ground.  

9. For achieving better thermal performance, a four-layer layout is strongly recommended. 

Input bypass 
capacitor

Programmable 
UVLO resistors 

Via Via

Output Capacitors

Compensation 

Feedback 
resistors

Inductor

GND

VIN

VOUT

GND
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V

i

a
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Figure 23. PCB Layout Example  
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PACKAGE INFORMATION 
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